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REPORT OF THE BOARD OF CONTROL

OF

THE CONNECTICUT AGRICULTURAL EXPERIMENT
STATION.

To His Excellency, Simeon E. Baldwin, Governor of Commecticut:

The Board of Control of The Connecticut Agricultural Experi-
ment Station herewith respectfully submits its report for the
year ending November 1, 1911.

The following minute regarding William Henry Brewer, for
many years a member of this Board, was adopted by the Board
at its meeting on December 22, 1910:

Professor William H. Brewer, Ph.D., LL.D., a member of this Board for
thirty-three years, died at his home in New Haven on November 2, 1910.
His manifold work as geographer, botanist, sanitarian and teachcr needs
no recital here.

As one of the pioneers in bringing agricultural science to the know]-
edge of farmers and teaching its value for practical ends, his name
will be held in grateful remembrance by the farmers of this State.

Born and brought up on a farm and having personal experience of
farm work, he began his studies in Yale College with the object of
fitting himself for the life of a farmer. Drawn by his tastes for natural
science and eagerness to follow up the studies he had begun, he finished
the regular course and graduated at the Sheffield Scientific School in
1852. After studying abroad at Paris, Heidelberg and Munich, serving
as a college professor at Washington College, Pennsylvania, and the
University of California, and working for four years on the survey of
California, he returned to the Scientific School of Yale as professor of
agriculture in 1864, and held that position until his retirement as professor
emeritus in 1903.

He was praéssor of agriculture not only within college halls but
everywhere in the State. His intimate acquaintance with practical farm-
ing, his scientific attainments, the wide range of his knowledge and of his
interests, together with his broad common sense, made him a welcome
and effective speaker at farmers’ gatherings everywhere.

He was earnest and influential in establishing this Agricultural Experi-
ment Station and he served it wisely and effectively until he died. His
last public act was to attend a meeting of this Board only a few days
before his death.
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Probably no one in the University during the last fifty years was
called on so often and so variously for public service outside of the
institution as Professor Brewer, and in all of it he was faithful, tactful
and efficient.

THE MEMBERS OF THIS BoARD wish here to record their sense of
personal loss, their appreciation of his rare qualities as a friend and
adviser, and of his long and effective labors for the advance of
agriculture.

It 1s OrpErED that this minute be entered on the records of this Station
and that a copy be sent to Professor Brewer’s family.

A detailed account of the work of each of the several depart-
ments of the Station will appear in the reports of individual
members of the staff, which are now in preparation.

We therefore only call attention to certain facts relating to
the Station welfare which will not be discussed in those
publications.

The General Assembly, at the January session of 1911, appro-
priated $6,500 to this Station to cover the loss caused by the fire
of January 10, 1910.

Chapter 192 of the Public Acts of 1911 provides for the
printing of an annual report of this Station, which had been the
practice for thirty years, in place of the biennial report required
by statute during the last four years.

Chapter 134 of the Public Acts of 1911 requires that the net
contents of all packages of food products shall be plainly marked
on the outside in terms of weight, measure, or numerical count,
and that the director of this Station, with the Dairy and Food
Commissioner, shall establish rules and regulations as to the
reasonable variations and allowances which shall be permitted.
No penalty is to be enforced prior to eighteen months from
the passage of this Act.

Chapter 274 forbids adulteration of turpentine or spirits of
turpentine and makes it the duty of the Dairy and Food Com-
missioner and the director of this Station ‘“‘acting jointly” to
enforce this law. To the Commissioner alone is given the right
of inspection. This statute, unlike any other relating to adultera-
tion, makes the Station jointly responsible for enforcing the
law. This is a departure from previous policy. Hitherto the
Station’s responsibility has been limited to testing suspected
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articles, reporting its findings to the Commissioner, and giving
expert evidence in court when required.

There have been no changes of importance in the Station staff
except that Mr. Walter O. Filley has been appointed assistant
state forester, an office created by the last General Assembly,
and Mr. A. B. Champlain, an assistant in the entomological
department, resigned October 1, 1911, to accept a position in
the State Laboratory of Economic Zoology of Pennsylvania.

During the fall, an exhibit illustrative of the several depart-
ments of the Station work was made at six agricultural fairs
and also at the Station grounds in New Haven, the last espe-
cially for the teachers of the State who were attending a
convention at the time in New Haven. Members of the Station
staff were in constant attendance at all these exhibits to explain
them and to answer questions. This involved the almost
complete suspension of our regular laboratory work for nearly
six weeks, which was a serious interruption. The large attend-
ance, however, and the interest shown in the Station work as illus-
trated by the exhibits convince us that this is one of the most
effective ways of diffusing information regarding our work
among the farmers of the State.

The Station has bought a farm of twenty acres at Mount
Carmel, not far from the city, including a small house for the
caretaker, has set out an orchard of apples and peaches for
experiment, has begun an experiment on the effect both on the
crop and on the soil of fertilizers and manures, and another on
the handling of an old and neglected orchard.

At the Centerville field, which will be given up in the spring
of 1912, we have over 800,000 white pine seedlings, three years
old, which are being sold at cost to citizens of this State for
forest planting.

On this field also corn and tobacco breeding work, as well
as other experiments, has been carried on during the present
year. Hereafter this work will be concentrated on our own
fields at Mount Carmel.

The Station receives one-half of the so-called Adams Fund
which, by Act of Congress and the rulings of the Secretary of
Agriculture, must be used wholly for scientific research, prefera-
bly in a small number of “projects” approved by the Office of
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Experiment Stations. The Station’s share of this fund is
devoted to two projects: a study of the laws of inheritance in
maize and tobacco, and a study of the composition, structure and
relative nutritive value of the vegetable proteins. This last pro-
ject, which has engaged Dr. Osborne’s time for many years,
now receives very substantial aid from the Carnegie Institution
of Washington.

Bulletin 167, Inheritance in Maize, gives an account of five
years’ study of the subject, and Bulletin 168 is a discussion of
the facts discovered which may be of immediate practical
account. The results of work on the other project are published
in physiological and chemical journals and in monographs of the
Carnegie Institution and are not further noticed in this report.

During the year there have been issued parts of a biennial
report aggregating 512 pages with 21 plates in editions of 10,000
copies, and three bulletins aggregating 174 pages with 30 plates.
Nine thousand five hundred copies of one of these were printed,
of another three thousand, but of the third, which was so tech-
nical as to be of value chiefly to investigators, only one thousand
were printed. The spray calendar has also been revised to
include the results of recent work and is mailed as requested.

Fifty-one addresses have been given by members of the staff
at farm institutes, field meetings, granges and other gatherings
of farmers, and the Station correspondence has involved the
writing of more than 9400 letters and manuscript reports.

The following summary shows in brief the departments of
the Station work and the special directions it has taken:

ENTOMOLOGICAL DEPARTMENT.

Inspection of all the nurseries in the State and of imported
nursery stock to prevent distribution of insect and fungous pests;
inspection of apiaries on request or complaint; gypsy moth con-
trol work at Stonington and Wallingford; search for the brown-
tail moth and destruction of its winter nests in northeastern
Connecticut; studies of life-histories of certain insects, prepara-
tion of exhibits; and publications in various journals on entomo-
logical subjects; also cooperation with the botanical department
in the study of summer sprays, which is described below.
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BoTANICAL DEPARTMENT.

The preparation of artificial cultures of many fungi, most
of them of economic importance, for purposes of investigation;
studies on the odspore production of the potato blight in arti-
ficial cultures and the relation of media to the stages and char-
acter of growth of fungi in artificial cultures; publication of
papers on botanical subjects; studies in the field of the chestnut
blight, calico of tobacco and peach yellows; tests of Millar’s
Cream muskmelon; and spraying experiments with melons,
cucumbers and potatoes.

In coOperation with the Entomological Department, very
extensive and careful tests have been made to determine the
comparative value of the various summer sprays on apples,
peaches, pears, plums, cherries and some other fruits. The tests
were made in thirteen orchards and involved the individual
examination of 93,000 apples and about 25,000 peaches.

SeED TESTING.

Tests of purity and vitality of field and garden seeds and
identification of weed seeds for farmers and dealers; and studies
of methods of seed testing.

ForeSTRY DEPARTMENT.

The care of the three Station nurseries, containing about
1,100,000 young trees for forest planting; care of the Station
forest plantations, including forest planting, cleaning out worth-
less species and liberation cutting; a test of basket willows; a
demonstration planting of red and white pine at Putnam Memo-
rial Camp Ground; inspection of State forests and destruction
of pine weevil; making fire lines and improvement thinning at
the Portland forest; the careful gathering of statistics of the 828
forest fires of the year which caused damage-amounting to more
than $235,000. New and desirable legislation has been secured
regarding forest fires and the work of the forest fire wardens
further systematized.  Examinations of woodland for private
owners have been made and advice given regarding planting,
thinning and cutting. In codperation with the U. S. Forest
Service a study is being made of the woodworking industries of
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the State, to get if possible a better utilization of home-grown
woods and give the woodland owner information as to markets
for his product.

CHEMICAL DEPARTMENT.

Analyses and published reports of all commercial fertilizers
sold in the State, of commercial feeds, and of human food pro-
ducts and drugs; examinations of foods and drugs for the Dairy
and Food Commissioner, and expert evidence in court as
required; study of methods of analysis; and analytical work
required in connection with field experiments.

PLANT BREEDING.
(Supported by Adams Fund)

Studies of inheritance of characters in corn and tobacco and
of the yields of first year corn hybrids.

ProTEIN RESEARCH.
(Supported by Adams Fund)

Studies of the composition, structure and relative nutritive
values of the vegetable proteins.

The above list of the important parts of the Station work
illustrates how it covers the whole State and affects the interests
of all its citizens, whether farmers or not.

Each session of the General Assembly adds to the State’s
requirements of the 3tation, the calls made by farmers and others
for the help which it is the object of a Station to give, and
the natural and inevitable expansion of its work have made the
Station’s income insufficient for its needs. The strictest economy
will be necessary for the next year, and without a larger income
than it now has the work which it is doing must thereafter be
lessened and its working force cut down. For the general
expenses of the Station no increase of appropriation has been
made by the State since 1895.

All of which is respecctfully submitted.

Georce A. HopsoN, Secretary.
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E. H. JeNxiNs, in account with THE CONNECTICUT AGRICULTURAL ExpExI-

MENT STATION for the fiscal year ending September 30, 1011,

Receirts.
Balance on hand, October 1, 1910 (State Agricultural

Luya Francis, “ .. ciiiiiiiiiiiiiiiiiniinnns 350.00

Appropriation) .........iiiiiiiiiiiiiiiiaeaaaa, $1,655.26
State Appropriation, Agriculture .................. $10,000.00
State Appropriation, Food ............c.ccivunn... 2,500.00
State Appropriation, Insect Pest ................... 3,000.00
State Appropriation, Gypsy Moth .................. 4,000.00
United States Appropriation, Hatch ................ 7,500.00
United States Appropriation, Adams ............... 7,500.00
Analysis Fees ......c.ooiitiiiiiiiiiinniennennnns 12,500.00
Sale of Farm Products ........cccevvvnneinnnennnes 80.79
Miscellaneous Receipts ............ccoiviiiiieniann, 339.81
From the Lockwood Estate ........................ 16,611.28

—  64,031.83
Total .oovitiiniiiii ittt et $65,687.09
D1sBURSEMENTS.
E. H. Jenkins, director, salary ...........ocoviunuen ~$2,800.00
E. H. Jenkins, treasurer, “  ........ ... ... 400.00
C W.H.Brewer,salary .......coicierincniinneninns 834
*G. A.Hopson, i 75.00
V. E. Cole, e e e, 850.00
L. M. Brautlecht, “ ... ... ... i, 750.00
J. P. Street, et e, 2,500.00
T.B.Obsorne, * ...iiiiiitiiireriiiaeirraannas 2,400.00
E. M. Bailey, et et e 1,550.00
C. B. Morrison, “  .o.viieiiiiiiiiiiiiiaiiieiaenn 1,158.34
R. B. Roe, N 1,093.75
C. E. Shepard, “ ..ottt 875.00
W. E. Britton, “ ... ittt 2,000.00
G. P. Clinton, “ .. ciiiiiiiiiiiiii it 2,200.00
E. M. Stoddard, * ..ottt 758.32
S. N. Spring, i it iatcetar e iiateeaa, 2,500.00
W. O. Filley, e ettt 1,030.73
H. K. Hayes, ittt iaaiaaes 1,125.00
E. L. Ferry, ettt tae i 1,033.32
H. Lange, i iteten et e 925.00
V. L Churchill, “ ... ..., 825.00
Wm. Veitch, e et e 675.00
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E L Avery, salary ....coiiviniiniiiinerennnnnnnns $ 390.00
H. W. Kiley (Labor) .....ccvvuiiiviiinianennnnnns 728.00
Wm. Pokrob  “ i, 728.00
C. D. Hubbell “ ittt 728.00
Geo. Graham ... iiiiiiiieeee 724.00
M. H. Jagger “ it 499.00
Jos. Keating e i ettt aeaa 180.00
L. Robinson i i ittt e 475.00
L. Nolan e et re e, 173.00
Labor coeiii e e e ittt 3,842.79
Publications ..........c.cciiiiiiiiiiiiiiiiieiiianen. 1,137.82
PoStage ot i i i et 357.71
StatiONerY .ivviiirrrereieeirieet trireeanaaas 700.31
Telephone and Telegraph .......... ...coveveen.... 161.69
Freight and Express cooocvvvviinrieninennnenrenenn. 296.30
Gas, Kerosene and Electricity ...................... 545.28
0o 1,583.00
/2 P 134.44
Chemicals and Laboratory Supplies ................. 897.82
Agricultural and Horticultural Supplies ............. 2,567.05
Miscellaneous Supplies ........cooviiiiieinnnrennenns 575.76
Fertilizers ....ooeviniininniin i inieiaans 480.51
Feeding Stuffs ...........cooiiiiiiis i 18898 .
Library and Periodicals ...............ccoevvinnnenn 843.58
Tools and Machinery ...v..covvvcvviecennenss e 334.31
Fumniture and Fixtures ..........ccooiviiiinininns 204.00
Scientific Apparatus .......c.covvvereinnne verenrann 218.02
Live Stock ....viiiiiiiiiiiiiiiiiceriiiiii e 11.00
Traveling by the Board ..........ccocviiiiieinenn, 118.11
Traveling by the Staff ...........cvvveiiiiiiiinen, 1,295.91
Traveling in connection with Adams Fund Investi-

X 10+ 1 S A 139.71
Fertilizer Sampling .......c.ocviviiiiiiiiieiinnnne, 231.60
Food Sampling .....oovvviirniiiiiiiiii e 249.25
Insurance ........coiiiiiiiit ciiiiiiiie e 65.80
Insect Pest Appropriation to State Entomologist .... 3,000.00
ContINGENt ..coueurreirnnrnenrecsnenencaacncnansnss §72.51
Lockwood Expenses .......ccooviiiiivinnnnonenann 400.00
Gypsy Moth Appropriation to State Entomologist ... 4,000.00
New Buildings ......... coviiiiiirinierrvanrianess 396.90
Betterments ........cooviiiiiiiiiiiaiiioiniisnennans 1,035.39
ReEPAITS weuerernncnnerionerenaeineairaeinannes 337.14
Rental of Land .......ooiiviriiiiiiniiiiennrinnenns 105.00
Purchase of Land ........coiiiiiiiiiiiieenn oun 6,000.00

. $65,634.49
Analysis Fees on hand Sept. 30, 19011 ............... 52.60
Total ooviiiriri it $65,687.09
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New Haven, Conn,, Nov. 14th, 1911,
Tais 15 To CErTiey that we have examined the accounts of E. H.
Jenkins, Treasurer of The Connecticut Agricultural Experiment Station,
for the year ending Sept. 3oth, 1911, have compared the same with the
vouchers therefor and found them correct.
WmLiaM P. Bamey,
Epwarp S. RoserTs, .
Auditors of Public Accounts.

E. H. JENKINS, in account with THE ’CoNNH?TICUT AGRICULTURAL ExpERI-
MENT STATION for the fiscal year ending Sept. 30, 1911,

Receipts and Disbursements in connection with the rebuilding of the
laboratory building destroyed by fire January 10, 1910.

Recerprs.

Balance on hand Oct. 1, I910.......cvenerinniiinnnnnnn. 9141.48

SalVagE . .iitiiiii i e et 589
— $147.37

) DISBURSEMENTS.

Fixtures ... ettt ettt $ 305

Apparatus, Laboratory Supplies and Miscellaneous ...... 22.97

Part of interest on loan of $6,000 ...........coivinunnns 121.35
» : $147.37

Tais CermiriEs that we have examined the account which relates to
loss by fire and rebuilding new building, have compared the same with
the vouchers therefor and find them correct, the said account being closed
and balanced by the expenditure of all moneys in the account, same being
evidenced by vouchers on file and bank book.

¢ Wririax P. Baney,
Epwarp S. RoBErTs,
Auditors of Public Accounts.
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ERRATA.

Page 124, Stollwerck’s Milk Cocoa is stated to contain
glucose. This statement is an error. There is no evidence of
the presence of glucose or other adulterant in this brand.

Page 200, nineteenth line from top, for henzoic read benzoic.

Page 227, “The Biles’ product” mentioned under Dried Dis-
tillers’ Grains refers only to rye grains, the analysis of which is
given on page 250, and not at all to the other and higher grade
brands of distillers’ grains sold by the Biles Company.

Page 229. The manufacturers state that Husted’s Steam
Cooked Feed contains only whole and cracked corn and whole
oats but no wheat.



PART L

Report on Commercial Fertilizers, 1911,

By E. H. Jenrins, Director, and JoEN PHILLIPS STREET,
Chemist in charge of the Analytical Laboratory.

The General Statutes require every dealer in commercial fer-
tilizers within this state

1. To report annually to this station, with his name and
address, the names of the brands which he sells.

2. To see that every package of fertilizer which he sells bears
a legible and correct statement, giving the number of pounds in
the package, name of the fertilizer, name and address of the
manufacturer, place of manufacture and a statement of composi-
tion, expressed in a way approved by this station. '

3. In case a fertilizer not hitherto sold in Connecticut is
offered for sale, to file at this station, #n advance of its sale, two
certified copies of the statement above described and a sealed
glass jar containing not less than a pound of the fertilizer, with
an affidavit that it is a fair sample.

4. To pay to the director of the station, on or before May
1, annually, an analysis fee on every brand sold by him, which will
usually be ten, twenty or thirty dollars according as one, two,
or all three of the ingredients—nitrogen, phosphoric acid and pot-
ash—are contained or claimed to exist in the fertilizer.

The agent or seller is free from requirements 2, 3 and 4 only
when the manufacturer or importer fulfils them instead.

The station provides blank forms for the reports of dealers
and manufacturers and will send copies of the law on applica-
tion.

The statutes also require this station to analyze samples of
every brand of commercial fertilizer sold in the state and to
prepare and publish a report on them.

OBSERVANCE OF THE FERTILIZER LAW.
During 1911, forty individuals or firms have entered for sale in
this state three hundred and thirty-seven brands of fertilizers,
classified as follows:
I
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Special manures for particular crops................ 146
Other nitrogenous: superphosphates.................. 96
Bone manures and “bone and potash”................ 29
Fish, tankage, castor pomace and chemicals.......... 66

Total ..., 337

SAMPLING AND COLLECTION OF FERTILIZERS.

During April, May and June, Mr. V. L. Churchill, the sampling
agent of this station, visited one hundred and five towns and
villages in Connecticut to draw samples of commercial. fertilizers .
for analysis. These places were distributed as follows:

Litchfield County ..........ccoviviiiiiiiiiiinnn.n, 4
Hartford County ...........oiiiviiiiiiinn... 34
Tolland County ................. et 10
Windham County ..........coviivniiniiiinannnn.. 7
NewLondon County .......ccovvvivnivininnnnnnnn 13
Middlesex County ............cviiiiieiinannnnnn. 8
New Haven County ..........c.covviiiieniinnnn... 18
Fairfield County .............cooiiiiiii .. 11

105

In these places seven hundred and twenty samples were taken.

The agent could not find the following brands which had been
entered for sale in the state: American Agricultural Chemical
Co.’s H. G. Sulphate, Kainit, Dried Blood, No. West. Pot. &
Truck Guano, W. &. C. Royal Bone Phosphate, Bowker’s H. G.
Nit. Mixture, Special Crop Grower, New England Tankage,
Swift's Lowell Fertz. Co.’s Nitrate Soda, Wilcox Fertz. Co.’s
Steamed Bone. Therefore no analyses of them will be found in
this report.

CLASSIFICATION OF THE FERTILIZERS ANALYZED.*

Number of
. . - 3 3 » swplu
1. Containing nitrogen as the chief active ingredient.
Nitrate of 80da ....covovviiiiiiiiiiiiniienieirene.ns 13
Dried blood ..oovviiiiiiiiii i 2
Cotton seed meal ..........coviriiiiiiiirininnneennans 273
CastOr POMACE .vvunvevncnraenenronnnrnenrannecnerenns 4

* The analyses of fertilizers included in this chapter have been made
under the direction of Mr. Street, chemist in charge, by Messrs. Bailey,
Morrison, Roe and Shepard, station chemists, and Mr. Lange. The
results have been discussed by the director.
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2. Containing phosphoric acid as the chief active ingredient.

Basic slag phosphate "............ccoiiviiiieinennnnnnn. 7
Precipitated bone phosphate ................. preeeens .. 2
Dissolved rock phosphate or acid phosphate............. 15
3. Containing potash as the chief active ingredient.
High grade sulphate of potash.......................... 5
Double sulphate of potash and magnesia ................ 3
Kainit co.niiiiiri ittt ettt 4
Muriate of potash ........ ..., 17
Carbonate of potash ..........oivivivriiiniennnnnnnnn. 1
Vegetable potash .......c.ccviiiiiiiiiirviiinanennenns 1
4. Containing nitrogen and phosphoric acid. ’
‘Bone Manures ............c.eeviiiierincorianraeaanaas 28
Tankage ................. ettt 26
Dry ground fish ........ccoiiiiiiiiiiiiiiiiiiiiienen, 10
5. Mized fertiligers.
Acid phosphate and potash ...................c0viuunns 3
Factory-mixed complete fertilizers ..................... 275
Home mixtures ...........civviiiiiiiiiriinearnnncinnss 13
6. Miscellaneous fertiligers, manures and amendments ........ 78
Total ... e 780

EXPLANATIONS CONCERNING THE ANALYSES.

The analyses given on the following pages show the quantities
of nitrogen, phosphoric acid and potash present in the samples,
and, where possible, their solubilities. These solubilities give
some indication as to the probable availability to crops.

The average cost of most of the samples is calculated from the
prices quoted by the sellers of the goods. In some cases quite
different prices are charged by dealers for the same goods.
These guotations, therefore, should be regarded only as a general
guide, not as a basis for individual purchases.

‘When materials contain either nitrogen, phosphoric acid or pot-
ash as the single fertilizer ingredient, the cost per pound of that
ingredient is easily calculated from the ton price and the analy-
sis, Thus, if a sample of muriate of potash contains 50.2 per
cent. of potash, which is 1004 pounds per ton, and costs $42.50
per ton, actual potash costs 4250 < 1004, or 4.2 cents per pound.

Fertilizers which are mixtures of various raw materials and
contain two or more of the fertilizer ingredients above named
are reported with an attached valuation.



4 CONNECTICUT EXPERIMENT STATION REPORT, IQIIL.

VALUATION OF FERTILIZERS. .

There is so much misunderstanding as to the real meaning of
the term valuation as it is used in our fertilizer reports that
particular attention is called to the following explanations:

The valuation of a fertilizer is the result of calculating the
retail cash cost at freight centers of an amount of nitrogen,
phosphoric acid and potash in high grade materials equal to the
amount contained in one ton of the fertilizer. It is a valua-
tion of only one factor which makes up the cost of a fertilizer,
namely, the market cost of the three kinds of plant food in it.
Valuation no more shows the fair retail price of a fertilizer than
quotations of steel billets can show the fair price for small
amounts of structural steel of a specified shape. If, however,
the prices of steel remain fairly uniform, a comparison of these
with the rates charged by different companies % open competi-
tion for the finished product is a help, though not a perfect
guide, to the buyer in studying the bids of different manufactur-
ers; or to borrow an illustration from the excellent discussion
of this matter in the Report of the Vermont station, it is some-
thing like a determination of the cost of leather which goes into
the making of a pair of shoes. Many other charges, most of
them relatively small, go to make up the final cost of the finished
goods.

To illustrate: Of two fertilizers, A and B, let us assume that
A contains 3.5 per cent. of organic nitrogen, 4.5 per cent. of
water-soluble, 3 per cent. of citrate-soluble and one per cent.
of insoluble phosphoric acid and 6 per cent. of potash, and sells
at retail for $35.00. B contains 2.0 per cent. organic nitrogen,
3.5 per cent. of water-soluble, 3 per cent. citrate-soluble and 4
per cent. insoluble phosphoric acid and 8 per cent. of potash,
and retails for $32.00.

We assume that both are in good condition, sold by well-
known and reputable manufacturers, and the prices are the best
obtainable for these two brands. The question is, which is the
better purchase: 70 pounds of nitrogen, 150 pounds of soluble
phosphoric acid, 20 pounds of insoluble phosphoric acid and 120
pounds of potash at $35.00; or 40 pounds of nitrogen, 130
pounds of soluble phosphoric acid, 8 pounds of insoluble phos-
phoric acid and 160 pounds of potash for $32.00. Obviously the
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first thing to do is to get the approximate value of all these sepa-
rate ingredients in one figure so as to have some common basis of
comparison. In a ton of A are 70 pounds of organic nitrogen,
which can be bought for about 20 cents a pound; 150 pounds of
soluble phosphoric acid, which can be bought for 414 cents per
pound in form of acid phosphate; 20 pounds of insoluble phos-
phoric acid, for which we may allow 2 cents per pound; 120
pounds of potash, which can be bought in form of muriate for

4%Y4 cents per pound.

Calculating as follows,
70 X 20 = 1400
150 X 4% = 675
. 20X2 = .40
120 X 4% = 5.I0

2635

it appears that the plant food in fertilizer A can be bought, at
freight centers, in raw materials, for about $26.25, and a similar
calculation shows that the corresponding figure for fertilizer B
is $22.25. These two figures are the *“valuations” of the two
fertilizers. They give a single figure to represent the trade value *
of the actual plant food in each of these two fertilizers, A and B,
and nothing else.

Valuations do not, of course, show the agricultural value of
the plant food in fertilizers. Nor do they show the cost to
the manufacturer of the stock which he used in the mixture.
His profit comes in part from skill and judgment in buying the
plant food on the most favorable terms. The valuation shows
simply what it would cost the farmer to buy the same amount of
plant food as the mixed fertilizer contains, at freight centers,
unmixed, in raw materials of good quality.

But the cost of the plant food contained in a mixed fertilizer
is but one item, though the largest single item, in its cost. Other
items are grinding and mixing, bags, freight, agents’ commissions,
as well as other items, overhead factory charges, losses and
profits.

It cannot be stated too emphatically that the valuation does not
and cannot show the fair retail price of fertilizers, but only one
item—the largest item to be sure—of the cost. In fact one must
add ten dollars or more to the valuation to approximate what
would be, in most cases, a fair selling price.
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Fertilizer A costs $35.00, and the plant food in it has a
valuation of $26.25. Fertilizer B costs $32, and its plant food
a valuation of $22.25. The charges for converting the raw mate-
rials into a uniform mixture and delivering it are $8.75 in A and
$9.75 in B; or, in A about 33.3 per cent. of the valuation of the
plant foed in it, and in B, 43.9 per cent.—figures which we call
percentage difference between cost and valuation. Assuming the
substantial accuracy of the costs of plant food and that the
nitrogen, phosphoric acid and potash are equally valuable in
both brands, it is clear that A is a better purchase than B. For
while the difference between cost and valuation (i. e., the cost of
manufacture and selling) is only one dollar more in B than in A,
in the latter it is about 44 per cent. of the value of the raw
material, and in the former only about 33 per cent.

To recapitulate:

1. Valuation represents one item, and the largest item, in the cost
of mixed commercial fertilizers. It is a valuation of only one factor
which makes up the market price, namely, the average market cost of
the untreated raw materials of high quality which enter into its
composition.

2. It affords a basis for estimating, approximately, the fair selling
price.

3. It affords a basis of comparing fertilisers which differ consid-
erably in composition and price.

4. It does not represent the fair selling price.

5. It does not show the agricultural value of the ingredients in it.

The trade-values used in the calculations made in this report
are only approximately correct, for market prices constantly
fluctuate, but they are accurate enough to be used to compare
fertilizers which are on sale at the same time.

TRADE-VALUES OF FERTILIZER ELEMENTS FOR IQII.

The average trade-values or retail costs in market, per pound,
of the ordinarily occurring forms of nitrogen, phosphoric acid
and potash in raw materials and chemicals, as found in New
England, New York and New Jersey markets during 1911 and
adopted at a conference of representatives of the New England
and New Jersey Stations in March, 1911, are as follows:
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Cents
popuer:d.
Nitrogen in nitrates .........oiiiueierirnnrinrnnnnrencvocanennas 16
ammonia 8alts ......c.eiiiiaiiiiiniiisitrstteeinioann 16
Organic nitrogen in dry and fine ground fish and blood............. 23
in cotton seed meal and castor pomace............ 21
in fine* bone and tankage and in mixed fertilizers. 20
in coarse®* bone and tankage..............canenn 15
Phosphoric acid, soluble in water...........c.oiiviiiieneieiaannn, 4%
citrate-solublet .................... eterenaaeeen 4
of fine bone and tankage.........ccooveivineinnns 4
of cotton seed meal and castor pomace........... 4
of coarse bone and tankage, and ashes........... 3%
insoluble in water and in ammonium citrate in
mixed fertilizers ........cocieviieinnncienions 2
Potash as high-grade sulphate and in mixtures free from muriate
(or chlorides) ....cceevinvrieinieinnninnnns 5
AS MUMALE .vnvvrevrrennrenasesesanncosaanrensans ereenen 4%
in cotton seed meal and castor pomace............ccoennnns 5

The foregoing are, as nearly as can be estimated, the prices
at which, during the six months preceding March last, the respec-
tive ingredients were retailed for cash, in our large markets, in
those raw materials which are the regular source of supply. The
valuations obtained by use of the above figures will be found to
correspond fairly with the average retail prices, at the large
markets, of standard raw materials.

. METHOD OF VALUATION OF BONE AND TANKAGE.

To obtain the valuation of ground bone or tankage the sample
is sifted into two grades, that finer than 3% inch, “fine,” and that
coarser than & inch, “coarse.” o

The nitrogen value of each grade is separately computed by
multiplying the pounds of nitrogen per ton by the per cent. of
each grade, multiplying the product by the trade-value per pound
of nitrogen in that grade, and taking this final product as the
result in cents. Summing up the separate values of each grade

* In this report “fine,” as applied to bone and tankage, signifies smaller
than o inch; ‘‘coarse,’”’ larger than ¢; inch.

4 Dissolved from 2 grams of the fertilizer, previously extracted with pure
water, by 100 cc. neutral solution of ammonium citrate, sp. gr. 1.09, in thirty
minutes at 65° C,, with agitation once in five minutes. Commonly called
“reverted” or “backgone” phosphoric acid.
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thus obtained, together with the values of each grade of phos-
phoric acid, similarly computed, the total is the valuation of the
sample. '

MEeTHOD OF VALUATION OF M1XxED FERTILIZERS.

The organic nitrogen in mixed fertilizers is reckoned at 20
cents per pound, nitrogen of nitrates, and ammonia salts and
phosphoric acid in its three forms of solubility, at the prices
given above. Potash is rated at 414 cents, if sufficient chlorine
is present in the fertilizer to combine with it to make muriate.
If there is more potash present than will combine with the
chlorine, then this excess of potash is reckoned at 5 cents per
pound, except in certain special cases, to be noted later, where
carbonate of potash has been used in the mixture.

To obtain the Valuation of a Fertilizer, multiply the pounds
per ton of nitrogen, etc., by the trade-value per pound. The
several products give the values per ton of the several ingredients
and their sum is the total valuation per ton.

Percentage Difference shows the percentage excess of the cost
price over the average retail cost, at freight centers, of the nitro-
gen, phosphoric acid and potash contained in the fertilizer and
furnishes the best means we have for expressing the comparative
commercial (but not agricultural) value of the different brands.

This information helps the purchaser to determine whether it
is better economy to buy the commercial mixed fertilizers, of
which so many are now offered for sale, or to purchase and mix
for himself the raw materials,

THE SOLUBILITY OF ORGANIC NITROGEN.

The analyses of mixed fertilizers include determinations of
the solubility of the organic nitrogen both in water and in an
alkaline solution of potassium permanganate. The reasons for
this and the significance of the figures require explanation.

Organic nitrogen costs four or five times as much as phosphoric -
acid or potash, and the forms in which it is used in mixed fertil-
izers differ greatly in market price as well as in agricultural
value. Some method for distinguishing the forms which have
real agricultural value from those which are comparatively inert
is most desirable and after several years of study and experiment
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both here and elsewhere methods have been devised to determine
the solubility of organic nitrogen and thus to distinguish between
the two forms of nitrogen with enough accuracy to make their
use helpful in judging of the quality of organic nitrogen. The
following papers present the results of some of the experimental
work done here.

It remains to explain the significance of the terms used in the
tables of analyses to express the nitrogen solubility.

Water-soluble organic nitrogen is that which is soluble in
water under the prescribed method of treatment.

Actsve insoluble brganic mitrogen is insoluble in water, but
soluble in an alkaline solution of potassium permanganate.

Inactive insoluble organic nitrogen is insoluble in either of the
above-named reagents.

All of these forms of nitrogen are found in every organic
nitrogenous substance, but the relative quantities are quite differ-
ent. In general, when more than one-half of the water-insolu-
ble organic nitrogen in any mixture is insoluble in permanganate,
the conclusion is justified that some agriculturally inferior form
is present.

A MODIFICATION OF THE NEUTRAL PERMANGA-
NATE METHOD TO DETERMINE THE SOLU-
BILITY OF ORGANIC NITROGEN.

By JorN PHILLIPS STREET.

When the neutral permanganate method was devised some
years ago by the writer, series of mixtures of known composi-
tion were prepared, in which it was possible to determine the solu-
bility of the organic nitrogen both in the raw material and when
mixed with the usual phosphatic and potassic ingredients of com-
mercial fertilizers. In these mixtures arbitrary amounts of
acid phosphate and muriate of potash were used, the total weight
of the mixtures always being 50 grams, the acid phosphate rang-
ing from 10 to 34.5 grams, and the muriate being constant at
10 grams,

Each of the mixtures, with one exception, contained 1.50 per
cent. of organic nitrogen in different forms. The following solu-
bility figures were obtained. (See Jour. Ind. Eng. Chem., 2, 312.)
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i
Percent, Solubility of Nitrogen.
In original material. In mixed fertilizer.

Dried blood ..........coiciiiieanen, 95.6 92.9
Tankage ..oovvneivnnnnnieinnennnnns 95.1' oL8
Garbage tankage .................... 589 75.1
Cotton seed meal ................... 05.1 929
Dried fish c.oovvuevniiiniiin, 06.4 00.0
Ground bone ..............coiuen.. 93.6 92.0
Peat ...eiiiiii e 42.8 37.1
Dried blood and peat............i.ne 8.1 86.0

The agreement in solubilities of the organic form when used
alone and when mixed was considered quite satisfactory; at any
rate, the figures obtained were. sufficient, in the writer’s estimation,
to allow of a differentiation between the valuable and relatively
useless forms of organic ammoniates. Further tests, however,
have shown that the method as originally published may give'mis-
leading results, which in certain cases would be most unfair to
high-grade materials. In other words, under certain conditions,
a high-grade material like dried blood, which shows a high
permanganate solubility, when mixed with acid phosphate and
muriate shows solubilities which would class it with garbage
tankage and only a little above peat. The cause of this discrep-
ancy lay either with the acid phosphate or the potash. Accord-
ingly another series of mixtures was made in which the quantity
of these ingredients was varied, while the amount of organic
nitrogen was kept constant at 0.0450 gm. Tests of these
mixtures showed at once that the muriate of potash had no
effect on the results. A sample of dried blood which, unmixed,
showed a solubility of 97, when mixed with muriate, showed
95 and g6, This same blood, however, when mixed with 2 gms.
of acid phosphate, showed a solubility of only 9o, and with 4
gms. only 59. In three other samples of blood the presence of
4 gms, of acid phosphate reduced the solubilities from 96, g4 and
96 to 53, 70 and 67, respectively. While this discrepancy was
most marked in the case of dried blood, a decreased solubility
was also noted in tankage, fish, hide and skin meal, tartar pom-
ace, solubilized organic nitrogen, and peat. With knuckle bone
and cotton seed meal the acid phosphate seemed to have little
effect, and with garbage tankage the solubility of the nitrogen
in the mixture was, as has always been the writer’s experience,
considerably higher than in the raw material.
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It was thought at first that the relatively large amount of
acid phosphate (4 gms.), compared with the charge of dried
blood (0.34 gm.), prevented complete action of the permanga-
nate. Experiments in which the permanganate mixture was
agitated much -more frequently than directed in the method,
however, gave no better results. Thinking that the acidity of
the acid phosphate might be the determining factor, another
series of tests was carried out in which one gram of sodium
carbonate was added just prior to the introduction of the per-
manganate solution. The results obtained were most satisfactory,
as the table shows. A g6 blood with 2 gms. of acid phosphate
showed 96; with 4 gms,, 90. A 91 tankage, with the same
amounts of acid phosphate, showed 94 and 85. A g7 bone showed
93; a 93 fish, 92; a 92 cotton seed meal, g5; a 54 tartar pomace,
48; a 65 solubilized organic nitrogen, 65; a 46 peat, 42. Garbage
tankage again showed a high result, the availability increasing
from 47 to 68, but even this high figure is too low to mislead
any one as to its value.

The writer makes no attempt to explain just what causes these
discrepancies, That they exist, however, is an undoubted fact,
and the simple modification, at least in the materials tested,
appears to give true and reasonable results.

In using the neutral permanganate method, it must be remem-
bered that it is not an absolute method by which the agri-
cultural value of an organic nitrogenous material may be
determined. A long series of tests, however, shows that it does
differentiate between the good and the bad ; materials of generally
recognized value like blood, tankage, ground bone, dried fish,
cotton seed meal and castor pomace, rarely showing solubilities °
less than 90, while leather, mora meal, tobacco stems, peat, sheep
manure, garbage tankage, tartar pomace, beet root manure and
fillerine show from 17 to 69. The method possesses the further
advantages of simplicity of manipulation, of easy maintenance of
uniform conditions (a very important matter) and of measuring
a definite chemical action, namely, the amount of organic nitrogen
not decomposed by a definite quantity of permanganate of potash
solution of fixed and uniform strength, acting for a definite time
at a uniform temperature on a definite amount of material. Every
condition can be definitely controlled and the personal equation
is almost negligible,
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SOLUBILITY OF ORGANIC NITROGEN OF RAW
MATERIALS BY THE ALKALINE PERMAN-
GANATE METHOD. p

By JouN PHILLIPS STREET.

During the last three years many determinations of the solu-
bility of the organic nitrogen of the various crude fertilizer mate-
rials have been made at this station by the neutral permanganate
method. Since then the directors of the New England, New
York and New Jersey stations have adopted a different method,
the alkaline permanganate method, which gives figures not strictly
comparable with those obtained by the neutral method. Accord-
ingly this year 55 samples of raw materials were tested for solu-
bility by the alkaline method, and the results are shown in the
following table.

SoLuBILITY OF ORGANIC NITROGEN.
(Alkaline Permanganate Method.)

Neroee T B

° R 2c [

© - 2 z % é‘g §

Material R 3 K 3 g 52 | Su2

4 3 -5 . e uz [ hz

5 | iy ed | £ E. o | &g
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; =° ;o pe é Eo §3°
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“ 019 | I 306 | 0771 5.861 86.4 p80.0

G e e 027 | 342 2 1.03 | 6.76 | 84.1 | 66.4

PO, 008 | 420] 1 120 | 7251 83.3 | 583

e reerieenenas 028} 346 | 197|114 | 685 ] 826 | 63 %
e iiiteaeaan 021 | 1.34] 3.41| I 6.00 | 82.0 | 76.

T T P 003 |1 1.43 } o. 3.50 | 78.1 | 652

“ 0251066 | 481|174 746759 734
T o. ;g 042| 481|174 ]| 7.10| 7501 73
e e o. 2 2671181 718 | 73.8 1 s50.

i e o.10 | o 1.47 | 081§ 318} 73.7 | 64.5

TP, 0121194 2781 1.69 | 6.53| 73.6 | 62.1
e 014|050 | 562|224 8507321} 71
e 030 | 2471 258 | 1.8 | 724 729 | 57

e e, 0.30 | O 272 1.45| 533|712 1652

PN 036 | 1.87| =270} 1.97 90 | 69.9 | 57.8

e e it ieaaes 025 | 248 ] 260|173 7.06] 65.0 0

“ Average...... 030|203 | 289 1.33| 644 | 78.3 | 68.x




SOLUBILITY OF ORGANIC NITROGEN. I3
- i . - o
Nitrogen ; ‘ g:_g_ .
2 ; =8 Ft
o -] £
Materials. 3 5 36 3 E g'.."s. §'
§ 1%, 3%, 3 iz | L
< Eo ﬁg =3 H £ ;3§
- — - - [ 9 e
Tankage (abnormal
samples) 1.50 {045 | 1.17 | 088 | 4.00| 648 | 57.5
: .............. 582|077 114} 1,13 | 886 | 628 | 50.0
:‘ .............. 004 | 051 | 260]249 | 5641 5551 51.1
.............. 012 {036 | 2741 276} 5.98 | 520 { 49.8
“ (garbage tankage)| 005 | 0.50 | 035 | 1.44 | 2.34 { 37.1 | 190.6
“ {leather prepara- |-
tion) .] 000026 1441 431 ] 6.01 | 283 | 250
Dried Fish ...... .] oos0 {101} 503 ]|1.32]| 72.86 | 82.1 | 79.2
‘: :: ............ 04310771 569 | 1.75 | 864 1 78.7 | 76.5
PR PR PR PR P 014 [ 047 | 6.18 ] 2.30 g.og 74.3 | 72.9
e 0581 1.06 | 4.51 ] 220 g‘ss 71.7 | 67.2
“ e e o50 | 081} 516|239 8. 71.4 | 68.3
“ e, 1.15 { 215 | 206 | 212 | 838 [ 70.7 | 58.2
It TP 0.8s5 x;g 329 | 206 | 7.60 gg.s 61.5
“ B 0.55 | o. 1. 1.17 | 3921653 ] sL.5
' ‘ ............ 0.79 | 1.00 3.; 269 | 844 64.% 59.5
............ 050 | 084 | 3951 203| 822 620 574
“ « % Average....| 060} 1.05] 420|309 | 7.04 | 711 | 6532
Dissolved Bone........ X . 078 1 064 | 2.72 | 74.5 | 549
Castor Pomace .. 1.92 | 1.91 | 462 ] 586 | 50.1
" : . 195 | 211 | 4.98 | 57.5 | 48.0
1.97 2.;3 503 | 556 | 47.0
“ “ e, 218 | 2. 5.20 | 54.1 | 47.8
“ “ Average 2.0r | 2.16 | 4.96 | 56.5 | 48.3
Shoddy Waste ........ 6.52 | 206 | 8701 77.3 | 76.0
Pouncing or Shaving
Dust ............. 0.00 | 0.50 | 10.11 | 3.50 | 14.20 | 74.7 | 738
Hare’s Hair .......... 0.11 | 0.42 | 10.00 | 3.55 | 14.08 | 74.6 | 73.8
Coney Hair ........... 017 | o00o | 843 | 2631 11.23 o | 76.0
Hair Sweepings ....... o100 | 019 | 845 {286 | 11.60 | 75.1 | 74.8
Park’s Fertilizer (Hat
Factory Waste) 000|077 | 883248 12.08 79.5 1 78.2
Muck or Peat ......... . 005| 063|068 136} 500 48.3
“ “ . X 000{ 063) 142 205]| 306 306
“ “ 004 | 045} 133 ] 1.82] 26,9 | 25.1
“ “ 003 ] 038 | 1.36] 178 ] 23.2 | 21.5
“ “ 003 | 0.52 | 120 1.95 | 32.7 ] 31.4
Sheep Manure ¥ 033 048 1.15] 2.38 ] 41.3 | 20.2
“ “ X 034 | o571 145| 242 ] 386} 27.8
“ “ .. 016 | 021|059 | 1.44] 385 26.2
“ “ Average| 0.32 | 028 | 043 | 1.06 | 32.08 | 39.5 | 37.7

The permanganate solubility of the water-insoluble nitrogen of
the two samples of dried blood ranged from 71.5 to 77. Nineteen
samples of tankage ranged from 57.8 to 81.0, with an average of

*Contains 0.43% in form of nitrates.

~
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68.1. The six abnormal tankages ranged from 19.6 to §57.5, the
lowest figure being obtained with the garbage tankage and almost
as low a figure, 25.0, being given by the leather prepa.ratxon
Dried fish ranged from 51.5 to 79.2 (average, 65.2), again a
very wide variation. Dissolved bone gave the low figure of 54.9,
and castor pomace also the low figures 47.0 to 50.1. The hat
factory wastes ranged from 73.8 to 78.2, surprisingly high figures.
Peat ranged from 21:5 to 48.3, and sheep manure from 26.2 to
29.2.

While in general these values are relatively similar to those
obtained by the neutral method, the individual variations in the
different classes of material are much wider than by that method,
as is shown in the following typical materials:

Neutral. Alkaline.
Dried blood ...................... 94-97 7277
Tankage .......covvvvvvinnnnennnnn. 8305 881 -
Dried fish ........c..coiiiiiinian. 86-94 52-79

There is no question that either method serves as a useful
means of distinguishing between such materials as blood, bone,
tankage and fish on the one hand, and materials like peat and
leather on the other. In such materials, however, as our sample
of coney hair, the alkaline method shows a nitrogen solubility
quite as high as that of high-grade blood, and therefore not dis-
tinguishable from it by this method alone. In a valuable
material, such as castor pomace, the alkaline method shows an
average solubility of 48.2, classing it, if judged by this figure
alone, with the inferior materials. The neutral method gives
castor pomace a solubility of 88, close to that obtained with other
high-grade materials. In such instances as this, if the alkaline
method is to be used with any certainty, strict attention must
also be given to the amount of water-soluble organic mtrogen '
The table shows this to average 0.78 in castor pomace, while in
peat only traces are present.

POT EXPERIMENTS ON NITROGEN AVAILABILITY.
By JouN PHILLIPS STREET.

The constantly increasing demand for organic nitrogen and the
high price of blood, fish and similar high-grade materials, have
tempted some fertilizer manufacturers to use waste materials
rich in nitrogen but whose fertilizing value is at least questionable.
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The “wet-mixing” process, however, has come into quite general
use. By this process the crude ammoniates are subjected for some
hours to the action of sulphuric acid in so-called “dens.” The
action of the acid generates a high heat which, with the sulphuric,
phosphoric and hydrofluoric acid present, thoroughly disintegrates

the nitrogenous materials and destroys their original physical .

structure. Analysis of the residual products from this process
shows that a considerable part of the organic nitrogen is made
soluble in water and a part converted into compdunds which yield
ammonia on distillation with magnesia. While theoretically it
would seem that this nitrogen should exist in a form readily
available to plants, little experimental work has been done to
establish this contention. The determination of the agricultural
value of nitrogen thus prepared is of great importance. If manu-
facturers are able to convert inert nitrogen into available forms,
their efforts towards conservation of our resources should be
encouraged ; if, on the other hand, the process is only a specious
means of working-off relatively valueless material on the pur-
chaser, words of warning can not be too loudly proclaimed.

The writer is one of a committee appointed by the directors
of the Experiment Stations of New England, New Jersey and
New York to study methods for determining nitrogen availability.
This committee was invited by a prominent fertilizer company
to witness the “wet-mixing” process as conducted commercially
-at its factory, and to take any samples which they chose. By the
courtesy of this firm a batch of about 100 tons of base goods was
made by the “wet-mixing” process in the presence of the com-
mittee. Samples were taken of each of the nitrogenous materials,
the rock phosphate and the sulphuric acid used, and at the com-
pletion of the mixing process the ‘“den” was sealed by the
committee. After two days, the seals were broken in the presence
of the committee, the material removed and a sample of about
1500 pounds taken. This was passed through a No. 3 screen,
the tailings amounting to less than 2.5 per cent., and was treated
with 5 per cent, of carbonate of lime. The following summary
shows the change in character the nitrogen had undergone from
the acid treatment: 100 parts of the nitrogen that went into the
den contained 6.5 parts in ammonia form, 7.8 as water-soluble
organic and 85.7 as water-insoluble organic, while 100 parts of
the nitrogen in the finished base contained 14.3 parts in ammonia
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form, 57.7 as water-soluble organic and 28 as water-insoluble
organic, '

The nitrogenous materials used in making this “base” were
hair tankage, garbage tankage, and unacidulated treated leather.
Samples of each of these crude materials, as well as the finished
base, were taken by the committee. In the experiments that are
here reported the hair, garbage tankage, treated leather and base
were the identical materials used in this “wet-mixing” test, and
consequently the results secured have the increased value asso-
ciated with materials whose history is known.

Fertilizers Used in the Vegetation Tests:

A sufficient quantity of the base goods was transferred to a
filter and thoroughly washed with successive portions of water
at room temperature. The residue was dried, reground and
analyzed. The soluble-nitrogen solution was made up to a
definite volume and nitrogen determined in aliquot portions.
Besides the raw materials entering into the “mix” and the
finished base goods, nitrate of soda was selected as a typical
high-grade water-soluble form, cotton seed meal as a high-grade
organic form, and peat as a form generally admitted to be inert.
The nitrogen content of the materials used is shown below.

Nitrate of soda ..................... 1580 percent.
Cotton seed meal .................... 6.8 “
Base .....c.iiiiinnninnn. e 1.57 “

“  water-insoluble [................ 0.63 “

“ water-soluble ................... .1080 gm. per 100 C.C.
Garbage tankage ..................... 2.45 percent.
Treated leather ...................... 6.40 “

Hair waste ........ccovveviinnnnennnn 823 “
Peat ....ooiiiiiiiiiiiiiiiiiee 281 “

In addition to the nitrogenous fertilizers, all the pots received
applications of sulphate of potash and acid phosphate in the
- quantities stated in the table. Each pot also received a uniform
application of 2 gms. of calcium carbonate. In adding the lime
an effort was made to use a quantity sufficient to maintain nearly
neutral or slightly alkaline conditions. The greatest amount of
acid applied in the fertilizer was in pots 19 to 20 and 49 to 50,
where the water-soluble part of the base was used. The acidity_
of 140 cc. of the solution of the water-soluble base, the quantity
actually applied, was equivalent to 1.485 gms. of calcium carbon-
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ate, while the acidity of the water-soluble portion of 4 gms. of acid
phosphate applied was equivalent to 0.566 gm. of calcium carbon-
ate. The maximum free acidity possible in any of the pots was,
therefore, equivalent to 2.051 gms. of calcium carbonate.

A uniform application of 1.5 gms. of sulphate of potash and
4 gms. of acid phosphate was made on all the pots except Nos.
4, 5, 34 and 35, where the amount of these mineral fertilizers was
increased fifty per cent. The nitrogenous fertilizers were
applied in amounts equivalent to 0.15 gm. actual nitrogen, except
in Nos. 9, 10, 39, 40, 14, 15, 44 and 45, where 0.25 gm. was
applied.

So#l arid Crops Used.

The soil used was an artificial mixture of seven parts sand
and one of garden soil, the latter being dried and screened before
mixing. The pots were ordinary 8-inch flower pots, coated with
shellac on the inside. The pots were tared to an equal weight
of 5 Ibs. 2 ozs., with pieces of broken flower pots, and 13 Ibs. of
the mixed soil was placed in each.

The pots were filled and samples of the soil taken on March
14. On the next day the upper three inches of the soil of each
pot were removed, the designated amount of fertilizer intimately
mixed with it, and the mixtures returned to the pots. Seeds of
Japanese millet and oats were then sown in Nos. 1 to 30, and
31 to 60 respectively. On March 30, the oats were thinned out
to a uniform stand of 15 plants, except in No. 39, where there
were 13, and in Nos. 52, 54 and 57, where there were 14 plants,
The millet germinated very poorly and, on April 13, the pots
were partially reseeded with germinated seeds to a uniform
stand of 15 or 16 plants,

.Throughout the whole experiment, water was added as needed,
complete saturation of the soils never being reached, a slight
deficiency rather than an excess of water being generally main-
tained. _

The crops were photographed on June 19. The oats were
harvested on June 20, the millet on July 5, before maturity in
both cases. The plants were cut off as close to the ground as
possible, air-dried, ground, and nitrogen determined. The roots
and the short stubble were disregarded.

Tables I and IT give the detailed results.

2
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The larger application of minerals on Nos. 4 and 5 gave no
increased crop of millet; the similar application on Nos. 34 and
35 gave only a slightly increased crop of oats. From these results
it is concluded that sufficient phosphoric acid and potash were
present to make the nitrogen applied the determining factor in
the amount of the crop secured in every case. Again, the
increased yields of both millet and oats where larger applications
of nitrate of soda and cotton seed meal were supplied, indicate
that in no case was the amount of nitrogen applied excessive.

With very few exceptions the parallels secured in both experi-
ments were satisfactorily close. When considered on the basis
of nitrogen actually recovered in the crop, the divergence between
parallels is larger in a few cases, but in no case sufficiently wide
to prevent conclusions being drawn as to the efficacy of the dif-
ferent fertilizers.

The no-nitrogen plots gave very uniform yields and clearly
_ indicated the nitrogen-need of the soil used.

The Crops Secured.

The following tabulation shows the average air-dry crops
secured by the various treatments, the average crop increase due
to the form of nitrogen used, and the average relative crop
increase, assuming the average yield from the smallgr amount of
nitrate of soda equals 100,

AVERAGE CROP AND AVERAGE CroP INCREASE Sx-:cum

| g | Millet. | Oats.

| £ | 3 ] ]

" e | & o | R £ s | & g
orm of Nitrogen. - 2 = g . 2 .
. e 18 |1, | e8| 9 |5 |58
2 | 5 | g5 |89 | & | 48 | 29
85 | % | |ds| % | kS |3

e — < < = | = < | = o

Mmera]s on]y, normal ....... .. 113 .. .. 8.0

“ 1% normal . .. | 100 .. e 9.8 .. ..
Nltrate of Soda .............. a5 | 315 | 202 | 100 | 1671 87 | 100
............ 25 | 420|307 .. |183]103] ..
Cotton Seed Meal ........... 15 8l125] 62 | 127 | 4 (7}
B “ “ “ Cedieiaanns 25 2 81175 76 138 | 5 é
ASE vvereercnrrreanrancanan .15 .7 | 15.4 1331 5.3 1
“  water-soluble .......... .15 | 26,5 | 15.2 7§ 155 75| 8
“  water-insoluble ........ J5 130} 17 5| 05 6
Garbage Tankage ............ as 190} 77| 38| 9. 1. 15
Treated Leather ............. .15 1153 | 40} 20 | 12. 4 55
Hair Waste ................. a3 183 704 35 | 110 30} 35
Peat .....ccviiiiiiiiiniinn.. a5 | 1201 a7 3 881 o8 9
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Before discussing the above table, it is well to consider the
forms in which the nitrogen existed in the different fertilizers
applied. The following tabulation shows the percentages of
ammonia and water-soluble organic nitrogen found in each, and
the amount of soluble nitrogen applied to each pot:

Water- Per cent.

N Total N_Soluhlci &f"l‘oul
tmwn as ‘ot it n trogen
ater-Soluble Water-Soluble Fertilizer  Soluble in

Ammonia. Organiec. Nitrogen. Applied. Water.

Material. per cent. per cent, per cent. gms. per cent.
Cotton seed meal ........... 0.06 074 0.80 018 12
Base .....c.cciiiiiniiiinnnns 0.24 1.06 1.30 124 83
“  water-soluble ......... .... C e .I§1 100
“  water-insoluble ........ .... vees ceee , 000 (o]
Garbage tankage ............ 0.10 0.10 0.20 012 8
Treated leather ............. 0.36 0.45 0.81 .019 13
Hair waste ................. o.80 1.14 1.04 .035 23
Peat ....covvvirvvinnnnnn.. 0.10 0.01 o.11 .006 4

These figures may explain the relatively high crop increases
obtained with the base compared with those from cotton seed
meal, eighty-three per cent. of the nitrogen of the former and
only twelve per cent. of the cotton seed meal nitrogen being soluble
in water. The crop increase from the use of cotton seed meal
is normal in both crops, but the high increases obtained with the
base goods emphasize its excellence as a fertilizer. In the case
of millet the water-soluble base gave a little less crop increase
than the total base, while in the case of oats it gave a slightly
larger return. These small differences have no practical sig-
nificance, for the amount of insoluble nitrogen in the base is so
small that pots 16-20 and 46-50 might almost be considered paral-
lel tests. The excellence of the nitrogen of the base as an
increased crop producer is apparent with both the crops grown.

The water-insoluble base and the peat show almost no power
of increased crop production. The results with the other forms
of nitrogen are variable with the two crops. With millet,
garbage tankage and hair waste show about half the crop-pro-
ducing power of the base goods, while treated leather is only
about one-fourth as good. With oats, treated leather gives a
much higher return, nearly equalling the base goods, while hair
waste gives about one-half and garbage tankage about one-fourth
as much as the base. Why, with oats, treated leather should give
such a high return, actually higher than that secured with cotton
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seed meal, is one of the anomalies of pot experiments for which
we can offer no explanation.

The Availability of the Nitrogen to the.Crop.

While from a practical point of view the amount of crop
secured is of prime importance, the purpose of these experiments
was chiefly to determine to what extent the plants could utilize
the different forms of nitrogen supplied. The tabulation below
shows the relative amounts of nitrogen recovered in the crops,
the nitrogen recovery from the smaller application of nitrate of
- soda being assumed to be 100:

Per cent. Nitrogen Per cent. Nitrogen
ecovered Recovered
. Millet. Oats. Millet. Oats.
Nitrate of soda ........ 100 100 Garbage tankage ...... 42 14
Cotton seed meal ...... 55 39 Treated leather ........ 17 36
Base .......covinvinaen 76 61 Hair waste ............ 32 25
“  water-soluble .... 74 63 Peat .....ovvvvinn.n. 3 4
“  water-insoluble .. 13 16

The relative nitrogen recovery differs in no essential from
the relative crop-producing power of the different fertilizers.
Averaging the recovery from the two crops on the basis of nitrate
of soda equals 100, the total base and water-soluble base show
an availability of 69, cotton seed meal 47, hair waste 29, garbage
tankage 28, treated leather 27, insoluble base 15 and peat 4.

It is of interest to note how: little influence the form of
fertilization had on the percentage content of nitrogen in the
air-dry crop of millet. It ranged from 0.44 to 0.59 per cent.,
the kind of fertilizer apparently having but little effect. In the
oats, however, the nitrogen ranged from 0.74 to 1.59 per cent.,
nitrate of soda giving not only the largest crops but the crops
richest in nitrogen. N

Conclusions.

Definite conclusions cannot be drawn from a limited number
of pot experiments. The experiments here reported, however,
indicate that the “wet-mix” acid treatment of materials, like
hair waste, treated leather and garbage tankage, yields a fertilizer
of high crop-producing power with millet and oats, and one
whose nitrogen availability to these crops is superior to that of
cotton seed meal, and from sixty to seventy-five per cent. of that
of nitrate of soda. Furthermore, in these tests, the value of the
base-goods nitrogen rested almost entirely on the portion which
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is soluble in water, this portion showing an availability of from
sixty-three to seventy-four per cent. of that of nitrate of soda
with xmllet and oats.

I. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.
NITRATE OF SODA OR SODIUM NITRATE.

Nitrate of soda is mined in Chili and purified there before
shipment. As offered in the Connecticut market this year, it con-
tains about 15.42 per cent. of nitrogen, equivalent to 93.6 per cent.
of pure sodium nitrate. The other usual constituents are moist-
ure and small quantities of common salt and Glauber’s salt
{sodium sulphate).

Shipments differ somewhat in composition, as is shown by the
thirteen samples which have been analyzed, as follows:

268403. Sold by Armour Fertilizer Works. Sampled from
stock of A. Grulich, Meriden.

26217. Sold by Coe-Mortimer Co. Sampled from stocks of
W. O. Goodsell, Bristol and Spencer Bros., Suffield.

26269, Sold by Wilcox Fertilizer Co. Sampled at factory.

26201. Sold by Sanderson Fertilizer and Chemical Co. Sam-
pled at factory.

28202. Sold by L. T. Frisbie Co. Sampled from stock of
Lightbourn & Pond Co., New Haven.

26273. Sold by American Agricultural Chemical Co. Sam-
pled from stock of J. A. Glasnapp, West Cheshire,

265870. Sold by German Kali Works. Sampled from stock
of E. A. Standish, Andover.

26402. Sold by Bowker Fertilizer Co. Sampled from stock
of W. H. Burr, Westport.

28343. Sold by Nitrate Agencies Co. Sampled from stock of
C. R. Treat, Orange.

26200. Sold by Nitrate Agencies Co. Sampled from stocks
of L. M. Benham, Highwood, and Andrew Ure, Highwood.

26208. Sold by Rogers Manufacturing Co Sampled from
stock of S. A. Flight, Highwood.

26482. Sold by C. M. Shay Fertilizer Co. Sampled from
stock of Farmers’ Association, Leonard’s Bridge.

. 26424, Sampled from stock of Connecticut School for Boys,
Meriden.
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The nitrogen contained in these samples was in every case as
much as or more than was guaranteed.

The per cent. of nitrogen in these samples ranges from 15.16 to
15.64 and averages 15.43.

The retail cost of nitrogen ranges from 15.5 to 17.4 cents per
pound, the average being 16.4.

The nitrogen of nitrate of soda is unquestionably the most
quickly and fully available form which is accessible, and this year
it has been the cheapest. For quick action, particularly on such
crops as grain, grass and potatoes, which make a large part of
their growth when the soil is still too cold for the active decay
and nitrification of organic forms of nitrogen, nitrate of soda
is especially valuable.

-

ANALYSES OF NITRATE oF SODA.

Station No. .............. 26403 26217 26269 26201 262032 26273 26570
Percentage amount of
Nitrogen found .......... 15.52 1550 1540 1544 1536 1I15.52 1526
Nitrogen guaranteed ...... 1481 1500 1500 1500 I5.00 I5.00 I5.00
Cost per ton.............. $4800 5000 49.50 50.00 50.00 52.00 52.00
Nitrogen costs cents per . .
pound ............... 155 16x 16xr 162 163 168 17.0
Station No. .............. 26402 26343 26200 26203 26482 26424
Percentage amount of
Nitrogen found .......... 15.24 15106 1530 1544 1544 15.64
Nitrogen guaranteed ...... 15.00 15.00 I5.00 I5.00 15.00 I5.65
Costperton........oc.... $53.00 L.oiie tieen enern vreen aensn
Nitrogen costs cents per
pound .............. 17.4

DRIED BLOOD.

Two samples from the stock of the station, used in fertilizer
experiments, 26307 and 268418, contained 11.35 and 13.36 per
cent. of nitrogen, respectively. The solubility of the organic
nitrogen in these samples, see page 12, was 82.0 and 71.7 per cent.

COTTON SEED MEAL.

Much more cotton seed meal is used in this state as a tobacco
fertilizer than as a dairy feed. Two hundred and seventy-three
samples have been analyzed, representing nearly as many car
lots, and approximately 6,100 tons. For this the buyers have
paid more than $195,000. But little dependence can be placed
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at present on the guaranteed composition of cotton seed meal.
It is bagged and tagged at a large number of mills, widely scat-
tered in the Southern States. Many of these mijlls have no regu-
lar tests made of their mill run, but state to the commission men
what they believe is the content of nitrogen of the meal they put
out. The commission house sends tags bearing its name and
address with the guaranty, and orders car lots shipped to fill
orders. When the car arrives in this state, if the meal is found
to be inferior to the guaranteed gmality, the dealer in Connecticut
is liable under the pure food law to criminal prosecution. If
such action was begun it would be a perfect defense to show a
valid guaranty from the house outside the state, of whom the
meal was bought. Then the case would be transferred to the
United States authorities, who would prosecute either the com-
mission house or the manufacturer. Rigid enforcement of the
law would no doubt, in time, force manufacturers to give in all
cases correct guaranties.

The following table shows that more than one-fifth of the
samples fall below their guaranties in respect to nitrogen. Inas-
much, however, as the Connecticut dealer has to pay fot his meal
before it is tested, and as neither he nor the firm which sold it
to him had any knowledge of the quality of the meal other than
that which the manufacturer’s label gives, an attempt at strict
enforcement of the law would result in hardship to Connecticut
dealers, restriction of the supply, and probably increased cost
to the buyer. To meet these conditions one firm, at least, gives
with the guaranty on every bag a promise to make a specified
reduction in the price for every unit of nitrogen that is lacking.

Samples of much of the meal which comes into the Connecti-
cut valley are analyzed here, and buyers of this meal can there-
fore obtain a rebate for any deficiency of quality, by making
demand on the dealer, provided they place their orders with a
firm which agrees to refund for low grade meal. The fairest
way to deal in such materials is to buy by the analysis; let us
say, for illustration, $32.00 for 7 per cent. meal, which means
twenty-three cents per pound for nitrogen. Allow a variation
of 0.2 per cent. either side of the 7 per cent. for errors and
discrepancies in samples and analyses, etc. Then for every o.I
per cent. less than 6.89 per cent. of nitrogen found in the goods
let the seller deduct forty-six cents from the ton price, and for
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every 0.1 per cent, more than 7.2 per cent. let him add the same
amount. '

Of the 273 samples examined 59 were below their guaranty. The
percentage of nitrogen ranged from 5.68 to 7.82 and the average was
6.97. Prices varied not only with the time of shipment but with the
quality of the meal and averaged $3a.11 per ton, making the average
cost of nitrogen in cotton seed meal 20.4 cents per pound.

The average cost of nitrogen to the buyer has been the same
for all samples having over 6)2 per cent. of nitrogen, but the
average cost of nitrogen in samples having less than 634 per cent.
has been considerable higher. It should be said that the prices
in the table are those originally charged, but that in the case of
Humphrey-Godwin’s goods, and possibly of others, wherever the
meal fell below the guaranty, the price was correspondingly
reduced.

Those who wish to have the meal examined at the station must
bear in mind that proper sampling is no less important than
accurate analysis, and that careless sampling makes the analysis
worse than useless. The seller will not, and should not, accept
an analysis unless he has proof that the sample was properly
drawn. At least twenty bags should be opened in every car lot,
and about a pint taken from each by thrusting the hand or a
cup down into the meal. These samples should then be mixed
carefully, and two samples drawn from the mixture, one to be
sent to the station and the other held for the manufacturer in
case it is called for. The one who samples should be prepared
to make afRdavit as to the date, No. of car, number of bags
opened, etc. The sample sent to the station should be fully
described on a blank, which will be furnished on application.

This information should be given to the station before the

analysis is undertaken, for the station has no right to do work .

with state funds unless it has some assurance that the work,
when done, will be of value to the public. Frequently we receive
samples with no marks to identify them, broken packages from
which a part or all the sample has run out over the mail matter,
samples quite too small to be representative, and samples not of
stock delivered in the state, but of what some shipper proposes
to supply. These, of course, are worthless, but they are not
positively harmful, whereas a sample of meal on sale in the
state, which is apparently all right, but has not been carefully
drawn, may do great injustice either to buyer or seller.
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CASTOR POMACE.

Castor pomace, a residue from the manufacture of castor oil,
and extremely poisonous to stock, which will eat it greedily if
they have the chance, is used more or less as a fertilizer for
tobacco. The following four samples have been examined:

26399, Sold by American Agricultural Chemical Co. Sam-

pled from stock of C. F. Brewer, East Hartford.

28087. Sold by American Agricultural Chemical Co. Sam-
pled and sent by A. B. Phelps, Granby,

26277. Sold by Baker Castor Oil Co. Sampled from stocks
of F. S. Bidwell & Co., Windsor Locks, and Spencer Bros.,
Suffield.

28276. Sold by Olds & Whipple. Sampled at factory.

ANALYSES OF CAasTor PoMAcCE

Station NO. ....covvvviinvnnnnianns 26399 26697 2627y 26276
Percentage amounts of

Nitrogen, in form of ammonia ..... 0.01 0.01 0.01 0.02
“ organic, water-soluble ... o091 082 0.78 0.62
“ “  active insoluble.. 195 1.97 1.92 218
“ “ inactive insoluble 2.11 2.23 1.01 2.38
“ total, found ............. 498 5.03 4.6 520
“ “ , guaranteed ........ 453 4.50 5.00

Costperton .....oovvvvennunnnnness $24.00 25.00 25.00 25.00

Nitrogen costs cents per pound.. 215 22.3 24.3 21.6

Castor pomace also contains, on the average, 1.95 per cent. of
phosphoric acid and 0.95 per cent. of potash. These are taken
into account in computing the cost of the nitrogen.

The cost of nitrogen in castor pomace ranges from a1.5 to 24.3
cents and averages 224 cents per pound, two cents higher than in
cotton seed meal.

The solubility of the organic nitrogen ranges from 54.1 to
58.6; average, 56.5 per cent. The significance of nitrogen solu-
bility is discussed on page 8.
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II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.
BASIC SLAG PHOSPHATE OR THOMAS SLAG.

This material is a by-product of the steel manufacture. The

highest grade on the market contains from 17 to 19 per cent. of
phosphoric acid and 35 to 50 per cent. of lime in finely divided
form. There are, however, very inferior grades offered for sale
at prices which the farmer cannot afford to pay and against which
he should be on his guard. The lime is in efficient form for cor-
recting soil acidity. The phosphoric acid is fairly available to
plants, though showing small “availability’”’ by the conventional
method described on page 7 of this report. In most cases it
-will probably be found less quick in its action as a source of
phosphoric acid, but more lasting in its effects than acid phos-
phate. For top-dressing grass land and for fruit trees it has
given very satisfactory results.

Five samples of Basic Slag of standard quality were analyzed,
as follows:

26476. Sold by American Agricultural Chemical Co. Sam-
pled from stock of Connecticut Valley Orchard Co., Berlin.

26199. Sold by Coe-Mortimer Co. Sampled from stocks of
L. M. Benham, Highwood, and Lightbourn & Pond Co., New
Haven. .

26453. Sold by Sanderson Fertilizer and Chemicgl Co. Sam-
pled at factory.

26449. Sold by Sanderson Fertilizer and Chemical Co. Sam-
pled and sent by A. E. Plant, Branford. '
- 268270. Sold by Wilcox Fertilizer Co. Sampled at factory.

The usual guaranty for this material is from 17 to 19 per cent.
of phosphoric acid, of which from 15 to 16 per cent. is “avail-
able” by Wagner’s method of extraction, with from 35 to 50
per cent. of lime.

All the samples tested contained the guaranteed amount of
phosphoric acid.

ANALYSES OF Basic Srac.

Station No. .............. 26476 26199 26453 26449 26370
Percentage amount of
Phosphoric acid .......... 17.35 17.86 17.80 17.14 18.66

Cost per ton ............. $19.00 19.00 18.00 16.00 19.00
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‘ Inferior Basic Slag.

In October, a sample was sent by Dr. F. Milton Smith, who
stated that it represented two tons of basic slag bought of the
Fertilizer Materials Supply Cb., 80 Wall St., New York. The firm
wrote him that it was 16 to 18 per cent. slag, although it would
be tagged 14 per cent. The station analysis showed only 10.59
per cent. of phosphoric acid soluble in acid. The station agent
later drew a sample from seven bags of this material at Dr.
Smith’s farm, at Darien. This sample contained 9.98 per cent.
of acid-soluble phosphoric acid, thus-confirming the gross infe-
riority of this Basic Slag. The Fertilizer Materials Supply Com-
pany stated that other analyses had justified the guaranty given
on the goods, but as they handle four different grades of basic
slag, one of which contains 10-12 per cent. of phosphoric acid,
by some mistake this lower grade must have been shipped. The
Company returned its check to Dr. Smith to make good the
deficiency.

PRECIPITATED BONE PHOSPHATE.

This is a manufacturing by-product, stated to be made by
adding some form of lime to solutions of phosphoric acid, which
throws down the acid in a form which dries to a fine, white
powder, containing phosphoric acid combined with lime. This
phosphate is mostly insoluble in water, but apparently readily
available to plants. It is an excellent form for use in tobacco
fertilizer. Both samples analyzed were sold by Olds & Whipple.

28218. Sampled and sent by Connecticut Tobacco Corporation,
Tariffville, and 28375 sampled and sent by W. M. Hinson, Haz-
ardville. The cost per ton in each case was $36.40.

26216 26375
Water-solublé phosphoric acid.............. 1.65 1.52
Citrate-soluble phosphoric acid............. 34.75 34.21
Citrate-insoluble phosphoric acid............ 4.64 1.71
Total phosphoric acid...........ccvveevnnn. 41.04 37.44
“Available” phosphoric acid in this form eosts about 5 cents per
pound. .

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE
This material is made by treating mineral phosphate with. oil
of vitriol. Several grades are on the market, guaranteed to con-
tain 14, 16 or 20 per cent. of “available” phosphoric acid.



T, 19I1.

CONNECTICUT EXPERIMENT STATION REPOR

Ry

40

cees

sese

ceses

9'S
00°g1
00°91
66°S1

61°L1
oz'1
So'1
$6°41

00°91
9€°S1

98°91
0S°1
60°S

Lz'ox .

65lge

€S
[ WA ¢
oo'v1
%91

bo'l1
€90
€g'r
gs¥v1

00°91
6z°S1

9L°91
A
LLvy
g5'o1

s
00°22
00°0%
S§-oz

z€°ce
Ll
£5°g1
zo't

6¥192

cess 4

oo'v1
ot'Lx

[TAIA
9¥'0
gI'c
zI°S1

1ghge

z'S
oS b1
oo'z1
16°€x

LySx
95°1
zo't

6g°'11
10¥%9z

cees

oo'v1 oov1 oo'v1
9641 15°b1 16°b1
1L°S1 1§°S1 LS'91
Sio 00°'1 99°'1
1£°€ 96°¢ 95°¢
S9°11 g5°o1 S€ 11
Lérge o¥Ege Eehge
1S 6y 4
00°S1 00°'S1 00°91
o0o'¥1 oo'br  ‘oo'br
bg¥1 og'S1 89°91
Shr9t 81°91 96-L1
19°'1 880 ge'1
10'0 Lg's oL'S
€g'or ¢h-er g6-ox
SeSge  Llvgz  Yizge

9'9
oo'gIg
0o'P1
SL€1

gs-b1
€g°0
6z°'z
gb11

869z

o
00°€1$
oo'v1
Lobt

69°91
Z9°'t
99°c
b3 20 ¥

99592

punod 19d 51ued 81809 PO SEogdsoyd ,, siqeqeay,,
-.o--oonunu-.-nu....o.-.-o-.o-o.ﬂou h”ﬁ dmoo
++ereec pouerend poe ouoydsoyd , aiqepeay,,
Sestessessessisiiiiiiiiiietiet st s puROY PIOE

spoydsoyd a[qnjos-a1en|d pue I|qnjos-1ajea JO Wwng
D R R N N A R R vaﬂ Om.—O-m&mO-mﬂ —ﬁuo.ﬂn

secccsececee-oos piye ouoydsoyd ajqniosui-arenin
R AR ARELRET 1 -1 DtOAQaOSQ a[qnios-a3en)
sreveesreccerese e pioe ouoydsoyd ojqnios-13re

Jo sunowuv sSvyurrarg

Trrerescesstiiciiistitisiatettaiit s g HONRIG

punod 13d mus> Ms0d> ppv dpogdsoyd , sqe(reay,,
R R KRR T W T 150D
*+srece--pedquerend proe opoydsoyd |, s[qejieay,,
Seeestesgescitiiiiitiiiaiee ettt DUNOY PPOE

suoydsoyd 3[qn[0s-21eNId pue I|qN[0S-IAEM JO WING
reeesssssccesenaaseecs s Do suoydsoyd [BIOL

treereeecseeneecopye opoydsoyd ajqniosuj-arentH
sreececseseccsese prye guoydsoyd ajqnios-aren)
sesesesessseeeae pioe spoydsoyd aqnios-19ep

Jo yunowuv 28vymararg

eeetiiiiiiiiiiiiiiiiiieciiiieiis N UOREIG

"“ILVHISOHJ dI0Y 40 SISATVNY



DISSOLVED ROCK PHOSPHATE. 41

285668. Star Phosphate. Sold by Armour Fertilizer Works.
Sampled from stock of A, Grulich, Meriden.

26274. Sold by American Agricultural Chemical Co. Sam-
pled from stock of S. D. Woodruff & Sons, Orange.

26477 Atlantic Dissolved Phosphate. Sold by Atlantic Fer-
tilizer Co. Sampled from stock of J. E. Fagan, Bloomfield.

26526. Sold by Fertilizer Materials Supply Co. Sampled and
sent by W. A. Simpson, Wallingford.

26401. Sold by L. T. Frisbie Co. Sampled from stock of
Lightbourn & Pond Co., New Haven.

26287. Sold by Wilcox Fertilizer Co. Saipled at factory.

26242. Sold by Baugh Chemical Co. Sampled and sent by
E. Manchester & Sons, Winsted.

26149. Sold by Olds & Whipple. Sampled and sent by C. B.
Sheldon, West Suffield. ’

28398. Sold by Bowker Fertilizer Co. Sampled from stock
of C. F. Brewer, East Hartford.

26423. Sold by Fertilizer Materials Supply Co. Sampled
from stock of Connecticut School for Boys, Meriden.

26342. Sold by Patron’s Exchange. Sampled from stock of
C. R. Treat, Orange.

- 28197. Sold by Nitrate Agencies Co. Sampled from stocks
of L. M. Benham and Andrew Ure, Highwood.

26481. Sold by C. M. Shay Fertilizer Co. Sampled from
stock of Farmers’ Association, Leonard’s Bridge.

28627. Sold by Rogers Manufacturing Co. Sampled at fac-
tory.

28759. Sold by Rogers Manufacturing Co. Sampled at fac-
tory. '

COST AND VALUATION.

The retail cash cost of acid phosphate has ranged from $13.00 to
$23.00 per ton, making “available” phosphoric acid cost 5.3 cents
per pound. This is the average figure. In mixed car lots “av_ailable"
phosphoric acid has been bought by farmers for from 4.2 to 4.6 cents
per pound.

The range in retail prices quoted is very large.

. The Rogers Manufacturing Company objected that the analy-
sis of 28627 did not at all agree with other analyses which had
been made of this stock, and requested that another sample be
tested. This was done, with the result given in 267589, which does
not differ substantially from the first sample.
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III. RAW MATERIALS OF HIGH GRADE CONTAIN-
ING POTASH.
HIGH-GRADE SULPHATE OF POTASH.
(ANALYSES ON PAGE 43.)
This chemical should contain about go per cent. of pure potas-
sium sulphate (sulphate of potash), equivalent to about 49 per
' cent. of potassium oxide (“potash”), and it should be nearly free
from chlorides. The five samples analyzed were of good quality
and met their guaranties.

The average cost of potash in high-grade sulphate in these umplec
is 5.18 cents per pound.

DOUBLE MANURE SALT.
(ANALYSES ON PAGE 43.)

This material is frequently sold on a guaranty of ‘“48-50 per
cent. sulphate,” which is equivalent to 25.9-27.0 per cent. of
potassium oxide (actual potash). Besides some 46-50 per cent.
of potassium sulphate, it contains over 30 per cent. of magnesium
sulphate, chlorine equivalent to 3 per cent. of common salt, a
little sodium and calcium sulphates, and varying quantities of
moisture.

The three samples analyzed were of average composition.

The cost of potash per pound in double manure salt was 5.6 cents,

in the average of the two samples, somewhat higher than in high-
‘grade sulphate. In mixed car lots it was bought for 4.1 cents.

KAINIT.
(ANALYSES ON PAGE 43.)

Kainit contains from 11 to 15 per cent. of potash, more than
that quantity of soda, and rather less magnesia. These “bases”
are combined with chlorine and sulphuric acid. It usually con-
tains more water than either the sulphate or muriate of potash
and is sold on a guaranty of from 12 to 15 per cent. of potash.

The four samples analyzed were of average composition.

The average cost of potash per pound in kainit was 5.63 cents,
but in mixed car lots it was bought for 4.8 cents.

Misbranded Muriate of Potash.

26528 was stated to have been sold by the Fertilizer Materials
Supply Company of New York as muriate of potash for $42
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per ton. The sample sent by W. A. Simpson, Wallingford, was
not commercial muriate of potash but contained only 10.89 per
cent. of potash and 36.47 per cent. of chlorine.

The sample, it was later found, was taken from only one bag,
and appeared to be some low-grade potash salt or possibly sweep-
ings from broken bags of such salts. Whether the two tons
were like this sample cannot now be determined. The selling
company states that it was bought by them as high-grade muriate,
that other lots sold by them were of standard grade as appears
in the table, and they believe that through some carelessness or
mistake a single bag of sweepings was included in the shipment
made to them.

MURIATE OF PQTASH.
(ANALYSES ON PAGES 43 AND 44.)

.

Commercial muriate of potash contains about 80 per cent. of
muriate of potash (potassium chloride), equivalent to 50.5 per
cent. of actual potash, 15 per cent. or more of common salt and
4 per cent, or more of water,

- 28205 was 1.42 per cent. and 26488 3.22 per cent. below its
guaranty.

The other fourteen samples were of average composition.

The average cost per pound of potash in the muriate (excluding
26526) was 4.37 cents. In mixed car lots it has cost from 3.7 to 4.06.

CARBONATE OF POTASH.

Commercial carbonate of potash has been a popular form of
potash fertilizer for tobacco. During the past year, however,
only one sample was sent for analysis.

26376. Sold by Olds & Whipple. Sent by W. M. Hinson,
-Hazardville. '

Percentage amount of

Potash found ....ccceveviiniireninncenernniennnsnns 63.84
COoSt Per tONM ...viivenuneececennrroseananccccnsnnnnns $90.00
Potash costs cents perpound...................... 7.0

VEGETABLE POTASH.

This material is understood to be the ashes of beet residues
from the manufacture of beet sugar, and is considerably used as
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a source of potash in tobacco formulas, One sample was
analyzed.

28353. Sold by Olds & Whipple. Sampled from their stock
and that of E. T. Hurlbut, Somerville,

Percentage amount of ,
Potash calculated as muriate.....oovivvieicnrcnanan. 2.29
“ “ sulphate ........co0000naes eeres 143
“ “ “ carbonate ..........00... ceeenes 2282
Total water-soluble potash ....... Ceeteeieitirraaiaas 26.54
Cost per ton ......... Fessreesiosetattstiaanesesnaann $44.50
Potash costs cents per pound... ................... 8.4

ANALYSES OF

5‘::“‘ Manufacturer and Brand. Dealer oc Purchaser.

Sampled by Station Agent :
26731 |Amer. Agric. Chem. Co., Bone Meal.......... H.M.KentCo. .coovvvnvnnnn..
26730 |Amer. Agric. Chem. Co,, Fine Ground Bone ..|G. L. Dennis............c..c.0.
26732 |Armour Fertilizer Co., Bone Meal. ............ Brower & Malone...............
26733 |Berkshire Fertilizer Co., Fine Ground Bone...{Hotchkiss & Templeton .........
36733 Valentine Bohl, Self Recommending Fertilizer.]Apothecaries Hall Co. ..........
26736 |Bowker Fertilizer Co., Fresh Ground Bone....|Lightbourn & Pond Co. .........
26735 |Bowker Fertilizer Co., Market Bone........... M. M. Hansen...........c0ov...
26737 |Buffalo Fertilizer Co., Bone Meal ............. A. D. Bridge's Sons ........ cenn
26738 |Coe-Mortimer Co. XXX Ground Bone........ W. O. Burr, R. H. Morgan......
26739 |Peter Cooper’s Glue Factory, Pure Bone Dust.|Apothecaries Hall Co............
26740 {Essex Fertilizer Co., Ground Bone............ W. K. Ackley.........covnven.
26741 L. T. Frisbie Co., Fine Bone Meal............ W. O. Goodsell, L. T. Frisbie Co.
26743 [National Fertilizer Co., Ground Bone.......... F.T. Blish Hardware Co
26744 [New England Fertilizer Co., Ground Bone..... A. Grulich
26742 Parmenter & Polsey, Ground Bone. ........... Pring Bros.......ccoovvennnnnan.
26746 |Rogers & Hubbard Co., Knuckle Bone Flour..|H. W. Andrews....... terteeeeaas
26747 [Rogers & Hubbard Co., Strictly Pure Fine Bone|F. S. Platt Co........0vuuunnnns
26749 IRogers Mfg. Co., Fine ‘Ground Bone.......... Meeker Coal Co., C. P. Beach. .
26748 |Rogers Mf% Co., Knuckle Bone Flour,........ L.M.Benham............c0.n..
26750 |Sanderson Fert. & Chem. Co., Ground Bone...\R. H. Hall .....................
26751 |C. M. Shay Fertilizer Co., Ground Bone....... F.O.Brown.....ccoovvvieunnnn.
26752 (M. L. Shoemaker & Co., Swift-Sure Bone Meal{Olds & Whipple ................
26753 |Swift’s Lowell Fertilizer Co., Ground Bone....|C. W. Lines Co...... Certeeeannn
26754 |Wilcox Fertilizer Co., Ground Bone .......... E. A Stiles................... .
26755 [Wilcox Fertilizer Co., Ground Bone .......... I. W. Dennison &Co............

ﬁled by Purchasers and others.

26057 Buffalo ertilizer Co., Ground Bone .......... E.C. Warner.......cooo0evueon.
26451 |Buffalo Fertilizer Co., Bone Meal............. A.E.Plant.......coovvvviannn..
26742 |[E. L. James, Warrenville, Ground Boune ....... Sent by manufacturer............




BONE MANURES, 47

IV. RAW MATERIALS CONTAINING NITROGEN
AND PHOSPHORIC ACID.

BONE MANURES.

The terms “Bone Dust,” “Ground Bone,” “Bone Meal” and
“Bone” sometimes signify material made from dry, clean and
pure bones; in other cases these terms refer to the result of
crushing fresh or moist bones, which have been cooked in steam
tanks to recover grease, and the product sometimes sold as “tank-

BoNE MANURES.

]
° ¢ E-u Chemical Analysis, Medbanical Analysis.
H s | &
g§ ; ;g g Nitrogen. Phosphoric Acid. i : gn
5t : HE b T
E B | e | S | e | | 2RO 3R
$32.00 $20.11 59.1 2.11 1.7 16.17 13.0 66 34
32.00 27.58 16.0 2.42 2.5 24.20 22.0 71 29
..... 29.76 v 3.00 2.5 25,30 22.0 49 51
27.00 32.63 17.0% 2.53 2.5 28.70 20.0 90 10
32.00 31.9g6 0.1 4.15 3.4 21.78 22.0 67 33
33.00 28.29 16.7 2.42 2.5 25.80 22.0 59 41
30.00 23.37 28.4 2.36 1.9 19.88 18,7 55 45
31.00 27.15 14.2 2.84 2.9 21.88 22.0 66 34
33.00 29.52 11.8 2.84 2.5 25,04 23.0 65 35
30.00 26.92 11.4 2.00 2.1 26.56 22.0 50 50
33.00 30.86 6.9 2.48 2.% 28.02 22.0 72 28
3L.50 31.57 02* | 3.73 3.3 24.20 18.0 56 44
32.00 19.17 66.9 1.75 1.6 16.94 13.7 60 40
33.00 31.66 4.2 2.68 2.5 27.82 23.0 76 24
32.50 30.00 8.3 2.65 2.5 26.23 20.0 70 30
38.00 33.75 12.6 3.86 3.8 25.41 24.7 69 31
38.00 28.53 33.2 3.50 2.9 22.32 22.0 42 58
34.00 34.64 1.9* 3.58 3.Q 26.66 22.0 84 16
35.00 32.30 8.3 3.80 3.5 25.46 24.0 49 (3¢
33.00 21.28 50.3 1.50 2.5 21.36 20,0 [3 49
31.00 29.06 6.7 2.53 2.0 25.20 25.0 76 24
35.00 36.70 4.6% 5.56 4.5 23.13 20.0 49 34
33.00 30.38 8.6 2.90 2.5 26.10 23.0 62 38
332.00 29.98 6.7 2.86 2.5 26.74 22.0 . 49 (3
33.00 29.40 12.2 2.96 2.5 24.64 22,0 61 39
.......... ceee 2.99 2.0 22.95 220 . §7 43
..... Siiee 3.10 24.18 veee 1 50 50
...... e cees 4.24 3.0 20.00 20.0 7 93

* Valuation exceeds cost.
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age”; or they apply to bone from which a large share of the
nitrogenous substance has been extracted in the manufacture of
glue. When they are equally fine, the nitrogen of all these
varieties of bone probably has about the same fertilizing value.
But the agricultural value of bone depends very largely on its
fineness, It is a matter of common observation that a whole
bone may lie in the ground for a good while without going to
pieces. Fine grinding increases enormously the surface which
plant roots and the disintergrating forces of the soil can act upon,
and by so doing make the nitrogen and phosphoric acid available,
Much of the bone now sold is dry, free from grease, and could
be easily ground finer than it usually is. More attention should
be paid, both by manufacturers and purchasers, to the fineness
of this material. Increased demand for a fine bone dust will
soon make it more common in the market.

The table of analyses of bone manures contains a column
“Valuation per ton.” Full explanation of the meaning of this
term, and the method of calculation will be found on pages 4 to 8.

Bone Manures Sampled by the Station Agent.

In the tabels on pages 46 and 47 are tabulated analyses of
twenty-five samples.

The samples satisfied their guaranties in all cases but one.
26750, Sanderson’s Ground Bone, contained only 1.50 per cent.
of nitrogen, 1.00 per cent. below guaranty.

Three of these bone manures, 28750, Sanderson’s; 206743,
National Fertilizer Co.’s, and 28731, American Agricultural
Chemical Co.’s, contained considerable saline matter, chlorides
and sulphates of soda, added, no doubt, as dryers and preserva-
tives.

The average cost of the twenty-five samples examined was
$32.62 and the average valuation $29.03.

Sampled by Others than the Station Agent.

In the tables on pages 46 and 47 are included three analyses
of samples drawn by others than the Station Agent. The sta-
tion is responsible only for the analyses, not for the correctness
of the sampling of these.
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SLAUGHTER-HOUSE TANKAGE.
(ANALYSES ON PAGES 50 AND 5I.)

After boiling or steaming various slaughter-house wastes, fat
rises to the surface and is removed, the soup is run off and the
settlings are dried and sold as tankage. In general, it contains
more nitrogen and less phosphoric acid than bone, but both
ingredients probably have about the same agricultural value as
bone, and their valuation is calculated on the same basis.

Sampled by the Station Agent.

The analyses of ten samples are given in the table. In nitrogen
these range from 3.18 to 8.69 per cent., and in phosphoric acid
from 8.48 to 17.96 per cent.

The solubility of the organic nitrogen of ten samples ranges
from 69.9 to 89.0, with an average of 79.1 per cent.

Three analyses call for special notice: :

268341. The buyer states that this was bought on the unit basis,
with a guaranty of 7.67 per cent. of ammonid, which is the
equivalent of 6.31 per cent. of nitrogen, being 0.31 per cent. more
than was found by analysis.

26266. The Wilcox Fertilizer Company objected that this

" analysis, showing nitrogen far above the guaranty, and phos-

phoric acid somewhat below it, did not fairly, represent the stock
they were putting out, and asked that another sample be drawn
and analyzed. This was done and is shown in 26856. '

26196. The percentage of nitrogen in this tankage is quite
below what is guaranteed.

Sampled by Others than the Station Agent.

The analyses of ten samples are given in the table; in some
samples only a partial analysis was made.

25624 is a waste product from a glue factory, sold for $3.25
a ton, the cost of the freight. The percentage of nitrogen is
low, the material contained over 53 per cent. of water, but the
solubility of the nitrogen is high and its fertilizing value is
probably good.

28078 is the product of a sausage factory. The percentage of
nitrogen is low and of phosphoric acid high, as compared with
the tankage made at rendering establishments,

4
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ANALYSES OF TANKAGE.

Station
No. Manufacturer. Dealer or Purchaser.
Sampled by Station Agent.
26454 |American Agr. Chem. C H. M. Kent Co., Stamford
:ggu Buffalo Fertilizer Co............ ..|C. R. Treat, Orange......... .
53 |Buffalo Fertilizer Co............ ..|A. D. Clark, Orange...............
2619% L. T. FrisbieCo........co0v0vvveannn Lightbourn & Pond Co., New Haven
26478 |Lister's Agr. Chem. Works (Ground
Bone and Tankage)................ D. H. Carrier; John Foster.........
26194 |C. M. Shay Fertilizer Co............. L. M. Benham; H. D. Johnson ;
Andrew Ure..........ccocvvnnnn.
26266 (*Wilcox Fertilizer Co................ Manufacturer............co0iiinenaa
36653 Wilcox Fertilizer Co...........c.... Manufacturer.........cccoviiiineas
26196 |[Not known.......coovveneiinunnnnns L. P. Kling, Highwood.............
26248 [Not known No. I.......vvvvinennnn. S. D. Woodruff & Sons, Orange.....
Sampled by Purchasers and others.
25624 |Residue from Glue Manufacture ....\W. O. Burr, Fairfield...............
261 |C. H. Davis & Co......ccvcvvennnnnnn G. H. Selcer, Norwich..............
26151 |Olds & Whipple............covnetnn C. B. Sheldon, W, Suffield..........
26243 [C. M. Shay Fertilizer Co............. E. Manchester & Sons, Winsted.....
26137 (C. M. Shay Fertilizer Co............. C. R. Burr & Co., Manchester.......
26473 Springfield Rendering Co............ Somerville Mfg. Co., Somerville. ...
26078 .. ..ttt Cereenaaeeas W. E. Coe, Stamford...............
25802 |..ciiiiiiiiiiiiiiii it S. D. Woodruff & Sons, Orange.....
25004 [NO. I..oiiiiiiiiiieieeiiennnneniens S. D. Woodruff & Sons, Orange.....
25005 [NO. 2. cviniiiianreieinniiiainnenens S. D. Woodruff & Sons, Orange.....

* See note on page 49.
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ANALYSES OF TANKAGE.

5I

Chemical Analysis.

[
i E Mochasica
3 8% Nitrogen. Phosphoric Acid. Analysts.
8 . [
t § . 5—; K .
AR I IR ;
3. | 8¢ ‘& 5 . 3
s g §§ 4 | 33 §g -;g. g 'é‘ IR RS
[ = - 4 ° > - s - [ “tead
SRR AR AR R ARG
8 s & < |= < | E | R S & |8 |8
$28.00 |$28.93 | 3.2% 0.30 | 0.86 | 2.72 { 1.45 | 5.33 | 4.94 | 13.80 | 13.73 | 48 52

34.00| 31.18 | 9.0 | 0.19 | 1.84 | 3.06 | 0.77 | 5.86 | 6.15 | 14.35 | ... 49 51
34.00) 31.84 | 6.8 | 0.21 | 1.34 | 3.41 | 1.04 | 6.00] 6.35 | 14.58 | .... 49 3
33.00! 31.37 | 5.1 {0.15|2.63 | 1.81 |0.55 | 5.14 | 4.94 | 17.96 | 15.00 { 49 51

*28.00| 21.09 {33.7 [0.10 | 0.80 | I.47 ]| 0.81 | 3.18 | 2.67 | 12.98 | 12.00 | 55§ 45
33.75| 28.92 {16.7 | 0.27 | 3.42 | 2.04 | 1.03 6:76 6.591 9.271 .... 28 72
.......... ... |0.14 ]| 0.50 ] 5.63|2.23 |8.50]6.59| 9.58| 1000 60| 40
.......... . l0.13/0.42| 4.81 | 1.74}{ 7.10{6.59 | 10.31 { 10.00 | ... | ...
.......... 0.30 | 2,50 | 4.75 | 1.14 | 8069 | 9.10| 8.48] .... 46 54
.......... 0.36 | 1.87 12,701 1.97 | 6.90| ... { 10.52 . 30 70
.......... 0.00|1.72{1.05|0.25}3.02}| ... | ....

3000 ..... ... 10251 0.66| 4.8 | 1.7417.46| ... [10.02] .... | ... | ...

34.00| 28.96 117.4 {0.12|1.04]3.78 | 1.69|6.53]5.76| 8.34| 8.00| 48 52

34.00 | 29.33 |15.9 0.28 | 3.46 | 1.97 1 1.14 | 6.85] 7.00| 9.34 | 12.00| 39 71
I-'_*_—

PO ve. {029 6.71 7001 ... ] 9.34) coen | i ] us
35.00 | 31.68 [10.4 [0.08 |4.29]|1.68]1.20|7.25|8.00| 8.85|13.05| 46 54
3000 ..... ... ]003/1.28]1.4310.76)13.501 ... [22.45] .... . ves
.......... 0.25 ; 2.48 | 3.60 | 1.73 | 7.06 10,71 .
.......... 0.28 | 2.42 | 2.67 | 1.81 ] 7.18 10.58 .

..... cean 0.30 | 2.47 1 2.59 | 1.88 | 7.24 10.52

* Valuation exceeds cost.
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Spurious Tankage.

’

Various articles have been sold, or offered for sale, in Connecti-
cut this year as tankage which were not tankage, but mixtures
containing inferior forms of nitrogef of low solubility, in some
cases reinforced with sulphate of ammonia to bring the total
nitrogen up to the amount found in genuine tankage. Their
analyses are as follows:

Spurlous TANKAGE.

Nitrogen. PhoAugll;odc
Orguic.. Total.
s‘i‘;‘.’" Manufacturer or Dealer. g P -_-.;-; _sg )
E1 2| 8| € 3 3
@
B §| = ¢ | g g , H
- £ — -
< 2 £ 3 g g 3 g
2 g | E &3] &8)3&
26422 |Fertilizer Materials Sup-
ply Co., N. Y... .{0.12 |0.36|2.74 | 2.76 | 5.8 | 5.76 | 5.22| 6.8
26524 |[Fertilizer Materials Sup- )
ply Co,, N. Y.......... 0.04'| 0.51 | 2.60 | 2.49 | 5.64 | 5.76 | 5.83] 6.8
26565 {Armour Fertilizer Works| 1.50 | 0.45 | 1.17 | 0.88 | 4.00 | 4.12 |14.44] 16.0
z 3211 {Manufacturer unknown..|*%.. {0.26 | 1.44 | 4.31 {601 5.7 | ... | 6.8
20249 “ o ..|0.0510.50{0.3511.44 {2.34] ... | 2.03] ...
25629 s . ..|5.82(0.77|1.14 | 1.13 {8.86] ... | ...

28565. Made by Armour Fertilizer Works. Sampled from;
stock of A. Grulich, Meriden. i
26524 and 26422. Sold by Fertilizer Materials Supply Co.,
N. Y. One sample of stock bought by Conn. School for Boys,
Meriden, the other by W. A. Simpson, Wallingford. The Fertil-
izer Materials Supply Co. states that this tankage was bought of a
reputable rendering establishment in Chicago and was under-
stood by them to be genuine slaughter house tankage, and that
the Chicago establishment, in reply to a later inquiry, stated in
a general way that no inferior material was used, but not with

satisfactory definiteness regarding this particular shipment.

PP



TANKAGE, 53

25629. Sent by the E.'B. Clark Co., Milford. 25211 and
26249. Sent by S. D. Woodruff & Sons, Orange. The manu-
facturer’s names are unknown.

The three samples at the bottom of the table were sent for
examination by prospective buyers, who stated that the tankages
were offered for sale, but were suspected of being inferior.

The sample, 26585, sold by Armour Fertilizer Works contains
1.5 per cent. of nitrogen as ammonia. No such amount is ever
found in a straight tankage, as will be seen from the table on page
12, the highest percentage found in-those examined being 0.36.

Practically all of the nitrogen in a tankage (from 4.5 to 8
per cent.) is in organic form. The above sample has but 2.50
per cent. in this form. The solubility of its organic nitrogen is
also lower than the average of slaughter-house tankage. ' On the
other hand, the percentage of phosphoric acid is higher than in
most tankages. It has evidently been treated with acid and is
in fact a nitrogenous superphosphate and not a tankage.

Of the organic nitrogen in the two samples sold by the
Fertilizer Materials Supply Company, 47.1 and 44.5 per cent,
respectively, are classed as inactive insoluble nitrogen as defined
on page Q.

In genuine tankages, tabulated on page 12, only 21.7 per cent.

- of the organic nitrogen is in this class, as the average, the high-

est figure being 28.8. The percentage of phosphoric acid is
little more than half what is usually found in tankages which
have between 5 and 6 per cent. of nitrogen,

The determinations show quite conclusively that these two sam-
ples are not genuine tankage but nitrogenous matters of low
solubility and probably inferior fertilizing value. .

The same conclusion is warranted regarding 28211, which has
only 1.7 per cent. of nitrogen that can be considered of good
agricultural value. 26249 is a garbage tankage, also of small
agricultural value.

20629 is another sample sold as tankage, but containing 5.82
per cent. of ammonia, probably added as sulphate to some inferior
stuff (as shown by the low solubility of its nitrogen), to make it
“analyze” like a high-grade tankage.

It is a misnomer, and works deception, to call any of these
materials ‘“tankage,” a word which has long had in the trade
the meaning given on page 49.
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Farmers are warned against buying “tankage” which the
seller does not guarantee to be genuine slaughter-house tank-
age. As the above statements show, nitrogenous matters of
small fertilizer value are now being sold under the nusleadmg,
if not directly fraudulent, name of tankage.

It will later appear that in a few cases they have also been
found in mixed fertilizers.

DRY GROUND FISH AND ACIDULATED FISH.

(ANALYSES ON FOLLOWING PAGE.)

This is a by-product from the manufacture of fish oil, a process
which removes from the fish little that is of value as a fertilizer.
The fresh fish are cooked by steam, pressed to remove the oil,
and dried either in the air or by steam. The scrap is sometimes
sprinkled with diluted oil of vitriol to check putrefaction, whereby
the bones are softened and to some extent dissolved.

The analyses of ten samples appear in the table: 26510 is
below its nitrogen guaranty.

The solubility of the organic nitrogen ranges from 62.0 to 82.1,
with an average of 71.1 per cent.

The samples of dry ground fish have on an average 8.48 per
cent. of nitrogen and 7.06 per cent. of phosphoric acid, at an

average cost of $43.75,
All are of good quality.

MIXTURES OF PHOSPHATES WITH POTASH SALTS.

28535. Wheeler's Grass and Oats Manure. Sampled from
stocks of R. H. Hall, East Hampton, J. C. Nettleton, Madison,
and T. Richmond, New Milford.

26568, American Agricultural Chemical Co.’s Grass and Qats.
Sampled from stock of Alvah Morgan, East Lyme.

Both of these brands are made by the American Agricultural
Chemical Company.

26672. National Soluble Bone and Potash. Sampled from
stock of Gallagher Bros,, Wallingford.
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ANALYSES, :

26535 26568 26572
Water-soluble phasphoric acid .................. 876 977 919
Citrate- * “ YN 249 183 214
Citrate-insoluble  * R 1.02 124 099
Total phosphoric acid found .................... 1227 1284 1232
Total phosphoric acid guaranteed................ 12.0 12.0 12.0
Water-saluble potash found ............... ..., 217 2.41 2.19
Potash guaranteed ........coviiiiiiiiiiaiinen, 2.0 2.0 20
Cost per ton ...... e sesieecreenioeecstrtiaannn $22.50 2500 20.00
Valuation per t0n .....cveveiinnvennrninsinaanes $1213 1280 1224

Percentage difference between cost and valuation. 855 954 634

NITROGENOUS SUPERPHOSPHATES AND GUANOS.
(ANALYSES ON PAGES 62 To 83.)

Here are included all the commercial mixed fertilizers con-
taining nitrogen, phosphoric acid and potash which have been
analyzed in 1911, tabulated under the names of their manufac-
turers, alphabetically arranged. The names and addresses of the
agents from whom the samples were taken are omitted because
of the restrictions placed on the station printing, and the addi-
tional analytical data, which must be printed in the table. These
data concern the value of the organic nitrogen, a matter which
has been under discussion and study for a long time.

THE SOLUBILITY OF THE ORGANIC NITROGEN IN MIXED
‘ FERTILIZERS.

The discussion on pages 8 to 22 shows that of all forms of
nitrogenous organic matter which are considered to be readily
available to crops, a part, usually a small part, dissolves in water.
Of the remainder, a part, and the larger part, is soluble in potas-
sium permanganate solution, when used in the way described.
There remains the smaller part of the nitrogen which is insoluble
in either water or permanganate, and this we call “inactive”
organic nitrogen.

It is not contended that this insoluble nitrogen is wholly inert
and does not become, in time, available to crops; but our own
vegetation tests, as well as more extensive tests made by others,
justify the belief that it is distinctly inferior in immediate fertil-
izing action to the soluble portions, and that it is reasonable to
call it “inactive.” ' '
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The discussion above referred to also shows that most of the
forms of organic nitrogen so far tested, which are commonly
considered to have inferior trade and farm values, such as wool
waste, leather preparations, garbage tankage, peat, etc., contain

_very little, if any, nitrogen soluble in water. A part, differing with

the nature of the material, is soluble in permanganate solution,
while the rest, and the larger part, is insoluble or “inactive.” In
a word, it is possible to judge whether the organic nitrogen in a
mixture is in an active or an inferior form, by determining its
solubility. '

All the nitrogenous superphosphates this year analyzed have
been tested as to the solubility of their organic nitrogen. Our
study of the whole matter forces us to look with suspicion on
samples in which the inactive nitrogen makes up one-half or more
of the organic nitrogen which is insoluble in water. The pres-
ence of inferior forms, however, does not always condemn the
fertilizer as inferior. To illustrate:

In a previous report, 1909-10, p. 76, we have discussed the use
of inferior forms of nitrogen, such as peat or garbage tankage,
as a “conditioner.” A small amount of either, added to a mix-
ture of chemicals which, without this addition, cakes or hardens
on storage, will keep it fine and soft indefinitely. In some cases
a “conditioner” may be absolutely necessary and defensible if
the nitrogen which it contains is not included in the manu-
facturer’s guaranty, i. e. if he furnishes enough soluble nitrogen
to meet his guaranty without counting this inactive form. But
where the organic nitrogen makes a very considerable part of
the total nitrogen and more than a half or more of it is inactive
we consider the mixture to be inferior.

The fertilizers named in ‘the following table as a rule con-
tain little or no water-soluble organic nitrogen and the percent-
age of “inactive” organic nitrogen is in most cases considerably
larger than the percentage of active-insoluble organic nitrogen.
They are, for these reasons, open to strong suspicion of containing
comparatively inert forms of nitrogen.

In some of them, however, the percentage of nitrogen guaran-
teed is supplied without taking account of the “inactive” nitro-
gen. No objection is made to its use under these circumstances.

The others, which do not meet their guaranty after deducting
the “inactive” nitrogen, are printed in full face type.
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(ANl figures refer to nitrogen alone and are percemtage amounts. )
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Williams and Clark Potato
Manure .....cocevnrnnrcnns 29 | 0.71 | 0,20 { 0.33 [ 0.33 [ 0.63 | 2.20 | 2.06 { 65.6 |— .49
Armour All-Soluble.......... 21 | 1.42 | 0.23 | 0.00 | 0.56 | 0.59 | 2.80 | 2.88 | 51.3 |— .67
o Ammoniated Bone

with Potash................ 15 | 1.95 { 0.14 | 0.12 | 0.39 | 0.45 | 3.05 | 2.47 | 53.6 |+ .13
Armour’s Complete Potato...| 30 { 0.76 | 0.10{0.00 { 0.35 | 0.51 | 1.72 | 1.05 | 50.3 [— .44
o Fish and Potash. . 23 { 1.33{0.20 | 0.00 | 0.28 [ 0,53 | 2.34 | 2.06 | 65.4 |— .25
“ Fruitand RootCrop 19 | I.17 | 0.06 | 0.07 | 0.19 | 0.35 | 1.84 | 1.65 | 64.8 |— .16
¢ H. G. Potato....... 22 | 1.17[0.05 } 0.00}|0.22 | 0.40 | 1.84 | 1.65 | 64.5 |— .21
o Bidwell’s Formula..| 15 | 1.56 | 0.41 { 0.07 | 0.27 | 0.40 | 2.71 | 2.47 | 59.7 |— .16
Berkshire Grass Special...... 18 | 3.30 | 0.12 | 0.00 | 0.66 | 0.89 | 4.97 | 5.0 |57.4 |— .92
Buffalo Farmers’ Choice...... 33 |eaenn 0.34 | 0.10 | 0.20 | 0.3I | 0.95 | 0.80 | 60.8 [— .16
Clark Special for General Use.| 8 | 1.44 | 1.68 | 0.00|0.21 | 0.27 | 3.60 | 3.30 { 56.2 [+ .03
‘¢ Special 10§ Brand...... 7 | 1.55 | 1.66'| 0.00 } 0.14 | 0.27 | 3.62 | 3.30 | 65.9 |-+ .05
Coe~Mortimer’s Gold Brand...{ 20 | 0.10 | 1.42 | 0.27 {0.37 | 0.53 | 2.69 | 2.47 | 58.9 |— .3I
MapesAvemgeSoﬂ Complete 6 |2.35]| 1.70 | 0.00 | 0.12 | 0.26 | 4.43 | 4.1 | 68.4 |+ .07
Cereal Brand.......... 19 | 0.84 | 0.56 | 0.05 | 0.86 | 0.39 | 3.10 | 1.69 | 60.0 |+ .02
O “A”Brand . ...iieeen. II | I.44 | 0.69 | 0.00 | 0.18 { 0.30 | 2.61 | 2.47 | 63.5 [— .16
** Corn Manure..... eeses| 16 | 1,02 1 0.88 [ 0.08 | 0.23 | 0.43 | 2.64 | 2.47 | 65.2 {|— .26
** Economical Potato..... 9| 1.86]71.14|0.11 [0.16 ]| 0.31 { 3.58 | 3.29 | 66.0 |— .02
** Fruit and Vine...,....| 17 | 1.55 | 0.10 | 0.03 | 0.22 | 0.39 | 2.29 | 1.65 | 63.9 |+ .25
‘¢ Potato Manure........ 7 )2.08]1.28|0.12|0.13|0.27{3.88|3.60{67.5 | — .08
*“ Tobacco Starter, Imp..; 10 | 3.60 | 0.13 | 0.00 | 0.37 | 0.48 | 4.58 | 4.1 {56.5 |+ .00
‘‘ Vegetable Manure..... 7 12.99] 1.40{0.08 | 0.26 | 0.34 { 5.07 | 4.9 |56.7|— .17
Woodruff's Home Mixture....| 25 | 1.60 | 0.09 | 0.4I | 0.63 | 0.92 | 3.65 | 3.29 | 50.4 |— .56

* See definition, p. 9.

I. SAMPLED BY STATION AGENT.
Analyses Requiring Special Notice.

26228 and 26437. Bowker’s Lawn and Garden Dressing. The
first analysis showed considerably less potash than was guaran-
teed and somewhat less phosphoric acid. A second sample, 26437,
contained the full percentage of potash and rather more phos-
phoric acid. Neither fully meets the guaranty in either nitrogen
or total phosphoric acid. '
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28323. Bowker’s Market Garden Fertilizer. The sample con-
tained less than the guaranteed amount of potash. It was com-
posed of three samples, one of which, it was learned after the
analysis was done, might have been last year’s stock. It was not
possible to get another sample of this brand, but nitrogen and
potash were determined in each of the three samples to see
whether some one of them might be totally different from the
others. The results were:

Nitrogen .. 3.08, 230, 2.50 Average.. 263 Guaranteed.. 247
Potash .... 863, 10.29, 9.18 “ .. 936 “ .. 10.00

These figures show no close agreement, but no such wide
divergence as proves confusion with another brand.

26542. Bowker’s Tobacco Ash Elements. This analysis was
made on a mixture of two samples drawn by the station agent,
one from stock of E. A. Root, East Granby, the other from
G. N. Thompson, Suffield. The potash is 0.83 per cent. below
guaranty and the “available” phosphoric acid 2.11 per cent. above.

Another sample, 28760, drawn by our agent from Bissell-Graves
Co., had 15.26 per cent. of potash. Two others, 26395 and 26396,
drawn by the Bissell-Graves Co., contained 14.95'and 14.77 per
cent., and finally, a sample sent by Seth Viets, West Suffield,
28989, contained 14.41 per cent. Two other samples, 28629 and
26289, of which the full analyses are given on pages 82 and 83,
showed 14.24 and 15.97 per cent. of water-soluble potash respect-
ively.

It is obvious that this brand contains, on the average, very
nearly the guaranteed amount of water-soluble potash, but the
nature of the mixture, and probably the mechanical separation
of the ingredients of the fertilizer, make a very accurate sampling
difficult,

26640. Stockbridge Manure for Seeding Down. This analy-
sis shows a per cent. less of potash than is guaranteed. It was
made on a mixture of two samples which contained 8.74 and 9.39
per cent, respectively. Another sample, 28981, was then drawn
of another dealer, the analysis of which, as appears in the table,
differs from the first, chiefly in a higher per cent. of potash, which
does not, however, meet the guaranty.

26283. Stockbridge Top Dressing and Forcing. This analy-
sis made on a mixture of two samples showed a serious
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deficiency in nitrogen. A second sample, 26438, drawn from
stock of another dealer, fully met the guaranty.

26641, 26643, 264605, 26645 and 26642 are Special Potato, Gold
Brand Excelsior Guano, New Englander Corn and Potato, Peru-
vian Vegetable Grower and Red Brand Excelsior Guano, made by
the Coe-Mortimer Co. All showed a deficiency of potash. Second
samples of each were drawn, in some cases from other dealers,
which in all but two cases met the manufacturer’s guaranty.

26230. Essex Fertilizer Co.’s Complete for Potatoes, Roots
and Vegetables. In identical samples the company’s chemist
found 3.15 per cent. of nitrogen, while the station found 3.02
per cent. Repetition of our work did not change this figure.

26231. Frisbie’s Vegetable Grower. The analysis was made
on a single sample and showed a deficiency of both nitrogen and
potash. The manufacturer protested that the analysis did not
represent the stock he was shipping and asked that another sam-
ple be drawn. Two other samples were therefore taken and the
analysis of a mixture of them is given in the table, 26388. This
analysis shows the full amount of nitrogen guaranteed, but a
deficiency of one per cent. of potash.

28881, National Fertilizer Co.’s Complete Root Fertilizer,
showed a deficiency of both nitrogen and potash A second sam-
ple was therefore drawn from the stock of the same dealer, which,
as appears in the table, 27018, met the manufacturer’s guaranty.
This second sample does not represent the same shipment of
stock as the first.

26287. Rogers & Hubbard Co.’s Potato Phosphate. As this
analysis showed slightly less nitrogen than was guaranteed, the
manufacturers asked that a second sample be drawn. This was
done, from stock of another dealer, and is represented by 26718.
This shows somewhat more nitrogen and less potash than the first
analysis.

GUARANTIES.

Of the 255 samples, 56, or nearly one-fifth of the number, did not
in all respects meet their guaranties: 25 were deficient in potash,
17 in nitrogen, 5 in phosphoric acid, and g in two or more ingredients.

In most cases the deficiency was not large and was balanced by a
corresponding surplus of another ingredient, so that the buyer got an
amount of plant food fully equivalent to what was guaranteed.

In two brands, however, the deficiency was not thus balanced by

€xcess of other ingredients. These are 26438, Buffalo Top Dressing,
and 26664, Chittenden’s Potato Manure.
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Cosr.

An effort is made to get a statement of cash retail price from
each dealer from whom a sample is taken and these statements
are in all cases submitted to the manufacturer for criticism. In
general an average of the quoted prices forms the basis of com-
parison between cost and valuation.

VALUATION.

The method and meaning of valuation is explained on page 8.

The schedule of trade-values is given on page 7. The
organic nitrogen in mixed fertilizers is reckoned at 20 cents per
pound. Citrate-insoluble phosphoric acid is rated at 2 cents per
pound. Potash is rated at 414 cents, if sufficient chlorine is pres-
ent in the fertilizer to combine with it to make muriate. If there
is more potash present than will combine with the chlorine, then
this excess of potash is reckoned at 5 cents per pound, except in
those cases where carbonate of potash has been used in the mix-
ture. But if carbonate of potash is claimed, the per cent. of pot-
ash required to combine with both the chlorine and the soluble
sulphuric acid is subtracted from the whole amount of potash
present and the remainder is calculated as carbonate.

In most cases the valuation of the ingredients in superphos-
phates falls considerably below the retail price. The difference
between the two figures represents the manufacturer’s charges for
converting raw materials into manufactured articles and selling
them. The charges are for grinding and mixing, bagging or
barreling, storage and transportation, commission to agents and
dealers, long credits, interest on investments, bad debts, and,
finally, profits. This matter has been discussed on page 4. The
following statement, given by a manufacturer, serves to show in
a general way what these items are and their approximate amount :

. Final mixing, bagging and loading .................... $1.50
Bags (100 1b.) .oiviiiiineiniiiii ittt e e 1.50
Shrinkage, § Per €ent. «......cvvrivrrvnennrenecnnnnan 1.00
Interest 12 months, average ..........ccovveviiniienennn 2.00
Commissions for warehousing, selling and collecting,

average S percent, ...... .. iiiiiiiiiiiiiiaiaeans 2.00
Freight 2.50 t0 3.50 OF MOTe ... 'ennvrrrieneeennns 3.00

———

$11.00
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Sampled by Station Agent:
The American Agricultural Chemi-
cal Co., New York City.
26430 [Complete Manure with 10% Potash.|Milford, Meriden ........[$38.25/826.06| 46.8
26536 |Complete Tobacco Manure (from|Hazardville, Windsor
Sulphate) ..eoevveinriirennannns Locks, New Milford ..| 38.75| 27.95| 38.6
26356 |Complete Tobacco Manure (from
Carbonate) .........cecevuvnnn.. Glastonbury ........... ..| 37.00{ 29.74| 24.4
26323 Grass and Lawn Top Dressing ..... New Haven, Wapping....| 35.50| 20.24} 75.4
26308 |H. G. Fertilizer, 10§ Potash........ Norwich Town, Rockville.| 38.25| 23.66| 61.7
26592 |H. G. Tobacco Manure............ Wapping .......... ....| 48.00| 34.87| 37.7
26706 |H. G. Tobacco Manure...... e...../Broad Brook 48.00| 37.22| 29.0
26591 |Tobacco Starter and Grower ....... Hazardville, New Milford| 38.50| 24.81| 55.2
Bradley Branch.
26312 [Complete Manure for Potatoes and|{Norwich Town, Milford,
Vegetables ...........co0n0vun... Stafford Springs........ 37.50| 26.19| 43.2
26513 |Complete Manure for Top Dressing,
Grass and Grain ................ Hazardville, Andover ....| 38.50| 23.72| 62.3
26630 |Complete Manure with 108 Potash .|Burnside ... ............. 39.00| 26.07| 49.6
26310 |Corn Phosphate..... ............ .|Norwich Town, Milford, .
So. Coventry .......... 29.00| 17.67| 64.1
26559 |[Eclipse Phosphate ................ Milford, Putnam.......... 28.00| 14.33| 95.4
26404 |[Farmers’ New Method Fertilizer ...|Middletown, Stafford
Springs, Putnam ....... 30.00| 17.17| 74-7
26311 |Niagara Phosphate . ............... Middletown, Milford, So.
Coventry .....covnuvne- 27.75| 12.58/120.6
26309 (Potato Fertilizer .................. Middletown, Milford, So.
Coventry ..oooveueneennn 30.25| 19.07| 58.6
26313 |Potato Manure ...... eeeecennnann Suffield, Milford, Stafford
Springs......coineenenn 33.00| 20.56| 60.5
26380 |Superphosphate........ Ceteeees ean Suffield, Thompsonville,
Windsor Locks ........ 33.25| 19.72| 68.6
Church Branch. .
26278 |Fish and Potash .......... cerinaes Hazardville, Middletown .| 30.00| 16.46| 82.3
Great Eastern Branch. *
26460 (General ............... PN East Lyme, Madison, Tor-|
1174007 R 29.25| 15.20| 92.4
26560 |H. G. Vegetable, Vine and Tobacco
Fertilizer ........cccvveuvvennnn. East Hampton, Madison..| 32.50{ 20.94| 55.2
26593 |Northern Corn Special ............ East Hampton. .......... 32.00| 19.97| 60.2
North Western Branch.
26537 |Fish, Bone and Potash ............ New Haven, Bristol, Suf-
field ........ccov0unnnn 30.00| 17.70| 69.5
26595 {Market Garden Phosphate ..... .../Southport, New Miiford . 33.75| 22.48| so.1
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.{2.43] 0.11] 0.36( 0.41| 3.31] 3.3| 5.25| L.19| 0.51] 6.95! 7.0| 6.44| 6.0/ 10.45| 10.0| 26430

.} 0.23! 0.81, 2.10! 1.34; 4.48{ 4.5] 1.18| 3.82| 1.65| 6.65/ 4.0| 5.00| 3.0{ !5.61] 5.5 26536
0.15' 0,13! 1.24} 1.89] 1.11{ 4.52| 4.5| 0.19{ 5.40| 2.87] 8.46| 4.0| 5.59! 3.0{ *5.57| 5.5 26356
2.37' 0.16} 0.16| 0.65| 0.51| 3.85| 3.9| 3.99| 1.62] 0.36| 5.97| 6.0] 5.61] 5.0 2.16| 2.0 3635Z
0.68; 0.go{ 0.09| 0.47} 0.28| 2.42| 2.5| 4.65] 2.64] 1.29| 8.58] 7.0| 7.29! 6.0/ 9.91| 10.0| 2630
...13.20| 0.14| 1.82} 0.65] 5.81} 5.8] 4,76 1.59| 0.26| 6.61| 6.0| 6.35/ 5.0 %8.73| 10.0! 26502
0.36: 3.16! 0.08; 1.59] 0.77] 5.96} 5.8| 4.04] 1.37] 0.35] 5.76| 6.0| 5.41] 5.0|*11.51] 10.0| 26706
o.obi 1.88} 0.36| 0.86! 0.44 3.60! 3.3} 6.94] 1.83 0.58 9.35| 9.0} 8.77| 8.0 *4.11] 4.0 26591

|
0.65' 1.42| 0.20| 0.68] 0.32}. 3.27| 3.3| 7.17| 2.1I) 1.06{10.34] 9.0} 9.28/ 8.0l 7.31] 7.0/26312
2.27| 1.93} 0.13) 0.39| 0.26| 4.98| 4.9{ 3.31| 1.89} 1.04] 6.24| 6.0| 5.20| 5.0{ 2.65| 2.5/ 26513
°'°9, 2.68{ 0.03' 0.38{ 0.27| 3.45! 3.3} 4.46| 2.08| 0.70| 7.24| 7.0| 6.54| 6.0/ 10.03] 10.0 30
0.64. 0.59; 0.19: 0.49' 0.33| 2.24] 2.1] 5.87| 2.75| 1.45/10.07| 9.0| 8.62| 8.0/ I.92] 1.5/ 26310
...io.zo 0.34 0.29| 0.37| 1.20] 1.0| 5.84| 2.54| 1.66/10.04| 9.0] 8.38] 8.0] 2.05| 2.0/2655¢
0.20 0,75/ 0.18) 0.48 0.34! 1.95[ 1.7 6.51 2.32| I.19{10.02| 9.0| 8.83| 8.0/ 3.21] 3.0 26404
o.ogE 0.24| 0.24| 0.22{ 0.29| 1.08| 0.8] 5.77| 2.17| 1.04| 8.98| 8.0| 7.94| 7.0/ 1.38| 1.0 26311
0-431 0.60} 0.16} 0.60: 0.37| 2.16| 2.1! 6.32} 2.54 1.37/10.23] 9.0] 8.86| 8.0 3.51] 3.0/26309
0.36; 1.24] 0.17! 0.54} 0.37| 2.68| 2.5| 5.39| 1.53| 0.77] 7.69{ 7.0{ 6.92| 6.0{ 5.58/ 5.0/ 26313
0.09! 1.31} 0.25} 0.56{ 0.30| 2.51| 2.5; 7.32! 2.14] 1.34{10.80|10.0| 9.46{ 9.0, 3.31] 2.0| 26380
0.15, 0.36{ 0.37' 0.61} 0,62] 2.11 2.1} 4.50| 2.34] 0.90! 7.74| 7.0| 6.84| 6.0 2.53| 2.0}26278
..{o.xs 0.27| 0.24] 0.29] 0.95| 0.8/ 6.03] 2.56 1.54/10.13] 9.0{ 8.59 8.0] 4.02] 4.0| 26460
... 1.00{ 0.40| 0.29| 0.41} 2.10| 2.1/ 6.35| 2.17| 1.59(10.11| 9.0| B.52: 8.0f 6.16/ 6.0] 26560
E x.zg‘ 0.32] 0.54; 0.31] 2.60] 2.5! 7.00| 2.34! I.50{10.93/10.0| 9.34| 9.0 2.23] 2.0|26593
0.34] 0.48] 0.46| 0.65/ 0.59} 2.52| 2.5 2.69| 2.32| 0.68] 5.69| 5.0 5.01; 4.0| 4.38] 4.0]26537
...l 1.56! 0.09 0.51' 0.44! 2.60| 2.5! 6.60! 2.30' 1.16'10.06! 9.0 8.90| 8.0l 5.99| 6.0'26505

! 1.20% as muriate, 4.41% as sulphate,
! 1.73% as muriate, 2.29% as sulphate,

1.55¢€ as carbonate.

3 1.30% as muriate, 7.43% as sulphate.
4 1.25% as muriate, 10.26¢ as sulphate.
8 0.65% as muriate, 3.46% as sulphate.
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Station No.

...............
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Manufacturer and Brand. Place of Sampling. > a w24
: 281 g |28
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| e
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Sampled by Station Agent:
North Western Branch (Conrinued).
10% Potato Fertilizer............... Waterbury, New Haven ..|$37.00/$23.64] 56.5
Universal Fertilizer ............... So. Meriden ............. 33.00{ 22.03/ 49.8

Packers’ Union Branch.

Animal Corn Fertilizer ............ Waterford ............... 32.00, 19.79| 61.7
Gardeners’ Complete Manure ..,... Riverton, East Granby....| 37.00| 26.49! 39.7
Potato Manure.........coovnvnennn Waterford, East Hampton| 32.00] 21.03] 52.2

Quinnipiac Branch.

Climax Phosphate ................ Plainfield, Andover...... 24.75! 14.03| 76.4
Corn Manure ......ovveenineennns Wallingford, Plainfield,

Andover .............. 28.00| 17.31| 61.8
Market Garden Manure ........... Southport, Norwalk ....| 36.50] 26,17} 39.5
Phosphate ...........ccocevenunn., Wallingford, New London| 32.00| 19.73 62.2
Potato Manure....... ....c..e.vn.. New London, Southport,

Norwalk ........ teeans 31.75{ 18.20| 74.5
Potato Phosphate ................. Wallingford, New London,

Southport ....... ..... 29.75| 18.99| 56.7

* Read Branch.

Practical Potato Special ........... Hazardville, Plantsville,

New Canaan........... 30.00! 4.86/101.9
Standard Superphosphate.......... Plantsville, Ellington, So.

Meriden............... 31.25) 14.84{110.6
Vegetable and Vine Fertilizer...... East Canaan............. 33.00| 31.86] 51.0

Wheeler Branch.

Corn Fertilizer....cocvveivennnnns. Torrington, Riverton, East *

’ Granby.......cc0vuunnn 29.75| 16.28| 82.7
Havana Tobacco Grower .......... Riverton, East Granby....| 36.50 26.41] 38.2
Potato Manure..........coivvinenn Torrington, Riverton, East

Granby.......00vhunnn. 31.00! 18.13 71.0

Williams and Clark Branch.

Americus Ammoniated Bone Super-
phosphate .....cccovvreenanannns Waterbury, Hillstown ....| 33.50] 20.15} 66.3
Americus Corn Phosphate......... Milford, Ellington, Wal-
. lingford ............... 30.75! 16.18| 9o0.0
Americus H. G. Special Fertilizer . .{Plainville, Wapping ..... 38.75, 25.8¢9! 49.7
Americus Potato Manure .......... Wapping, Ellington ...... 32.25 19.04| 09.4
Potato Phosphate ................. Waterbury, Ellington, Wal-
lingford ............... 33.75| 19.38] 74.X
The Armour Fertilizer Works,
Baltimore, Md.
All Soluble. ....ccvvvvniniiiennnn, New Haven, Bridgeport,
Norwalk .............. 33.25| 21.49{ 54.7
Ammoniated Bone with Potash ..../Danielson, Norwalk, Wil-
limantic 29.00{ 18.75, 54.7

L R N
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NITROGEN. PuosrmoRIiC ACID. POTASH,
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o.10{ 0.63] 0.26| 0.42| 0.44| 1.85| 1.7| 6.02| 2.98| 1.27|10.27] 9.0| 9.00 8.0| 10.01| 10.0| 26226
...| 1.23[ 0.14| 0.70{ 0.54| 2.60| 3.5| 7.71| 2.06 0.49|10.26{ 9.0| 9.77| 8.0] 4.49| 4.0{ 26594
p
...| 1.27] 0.31] 0.60| 0.30| 2.48| 2.5 6.88| 2.78| 1.09|10.75/|10.0f 9.66| 9.0| 2.40| 2.0| 265
o.10| 1.51| 0.25| 0.36{ 0.41| 2.63| 3.5] 5.37| 1.97| 1.05| 8.29] 7.0| 7.24} 6.0|®10.67| 10.0 265
...| 0.85} 0.43| 0.40| 0.37| 3.05] 3.1 6.35| 3.40| 1.28[10.03] 9.0| 8.75| 8.0 6 30| 6.0| 26561
0.06| 0.25| 0.26] 0.38| 0.28 1.23| 1.0| 5.32| 2.64| 1.61] 9.57| 9.0 7.96| 8.0 3.14| 3.0]26514
0.52| 0.50{ 0.23{ 0,61| 0.34| 3.20| 3.1| 5.49| 2.98| 1.66|10.13| 9.0| 8.47| 8.0] 1.59| 1.5{26515
...] 1.73} 0.29} 0.93! 0.47| 3.41| 3.3| 7.40| 1.19{ 0.60| 9.19| 9.0| 8.59| 8.0 7.13| 7.0} 26432
0.82] 0.53] 0.13| 0.54| 0.44| 2.46| 2.5| 5.71| 3.78 2.09{11.58(10.0| 9.49| 9.0| 2.33| 32.0| 26279
0.45| 1.05] 0.08| 0.48] 0.37| 2.43| 2.5| 4.76| 2.24 0.97| 7.97| 7.0{ 7.00| 6.0] s5.08| s5.0{ 36431
0.491 0.56] 0.24 0.52| 4.31| 2.12] 2.1] 6.44| 3.77| 1.37|10.58 9.0| 9.21| 8.0 3.37| 3.0]26314
0.12{ 0.21} 0.26| 0.31| 0.go| 0.8 2.55| 1.89| 0.79| 5.23| 5.0 4.44| 4.0| 8.51| 8.0[26433
0.16| 0.26] 0.28] 0.30| 1.00| 0.8| 5.99( 2.05| 0.81| 8.85| 9.0| 8.04| 8.0 4.26| 4.0 36433
1.03} 0.42| 0.42] 0.41| 2.28| 2.1| 6.42| 2.28 1.68|10.38| 9.0 8.70| 8.0/ 6.22 6.0 265
...| 0.75] 0.33] 0.30| 0.28] 1.66| 1.7 6.56 3.58| 1.51|10.45| 9.0| 8.94| 8.0{ 2.19| 3.0|26538
o.10] 1.51} 0.28] 0.43| 0.31| 2.62| 2.5| 5.38] 1.89| 1.07| 8.34] 7.0| 7.27| 6.0|%10.52| 10.0[ 26599
1.15] 0.25| 0.31| 0.34| 2.05 2.1| 6.22| 2.61| 1.3410.17] 9.0| 8.83| 8.0] 3.08| 3.0|26539
...| 1.33| 0.22| 0.61| 0.44| 2.60| 2.5| 7.69| 1.89| 1.05|10.63[10.0| 9.58| 9.0| 2.31| 2.0[26600
0.44| 0.69| 0.22} 0.41| 0.36( 2.12| 2.1| 6.35| 2.51| 1.78/10.64] 9.0| 8.86| 8.0 1.90| I.5 222:!
0.06{ 2.27| 0.11| 0.54| 0.46| 3.44| 3.3| 7.12| 1.69| 0.70| 9.51| 9.0/ 8.81| 8.0/ 7.01| 7.0|20001
0.71| 0.20| ©.33} 0.33] 0.63| 2.20| 2.1{ 6.79| 1.82| 1.24| 9.85| 9.0 8.61| 8.0] 3.41| 3.0|26563
0.24| 1.05| 0.15( 0.64| 0.40| 2.48| 2.5| 4.94| 1.99 0.87 7..80 7.0| 6.93| 6.0 4.82| 5.0/26462
1.42{ 0.23] 0.00| 0.56| 0.59| 2.80| 2.9| 6.48| 1.83| 0.75| 9.06| 8.5| 8.31| 8.0 4.75| 4.0/36435
1.95 0.14] 0.12] 0.39] 0.45| 3.05! 2.5| 4.60| 1.97] 0.93| 7.50! 6.5| 6.57! 6.0' 2.51| 2.0|26488

! 1.00¢ as muriate, 9.67% as sulphate.

5

? 0.51% as muriate, 10.0I% as sulphate.
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2 °
i Q
M & §?
¥e g ey
. 58S 5 |58
s Manufacturer and Brand. Place of Sampling. g g2 |[B%¢
z ' .28 § |82
g [ s |E88
2 32| 3 |Eis
a ar S |8°°
Sampled by Station Agent:
The Armour Fertiliser Works .
¢ Baltimore, Md. ( Continued).
26381 |Bidwell’s Formula for all Crops....|Windsor Locks .......... $30.00($21.52| 39.4
26632 |Bone, Blood and Potash........... Bridgeport, Rockville ....| 38.50( 28.83| 33.5
26602 |[Complete Potato........cccuvuuuns Danielson ............... 28.00| 19.56| 43.1
26631 [Corn King ......ocviiiiinnninnnn, Silver Lane, Waterbury...| 32.50| 21.35| 52.2
26405 [Fish and Potash Mixture .......... Meriden, Branford, Daniel-|
SOM ..ievnunvnonnnnnns 25.00| 16.48| 51.7
26563 |Fruit and Root Crop Special ....... Meriden, Danielson...... 26.50| 19.03| 39.3
26406 H.G. Potato ........c.ccvvenvnnn. New Haven, Bridgeport,
Danielson. ............ 32.75| 23.84] 37.4
26633 |Market Garden ..........cenuunne New Haven, Rockville ...| 37.00| 25.81{ 43.4
Berkshire Fertilizer Co., Bridgeport,
Conn,
26634 |Ammoniated Bone Phosphate...... Waterbury, Staffordville ..| 28.50| 15.68| 81.8
26541 [Complete Fertilizer ............... Waterbury, Burnside,
Granby................ 34.75| 22.64| 53.5
26280 (*Grass Special ..:...... Chreseaans Waterbury, Norwich Town| ‘36.50| 24.57| 48.6
26382 |Long Island Special............... Milldale, Wethersfield....| 34.50| 26.56| 29.9
26540 |Potato and Vegetable Phosphate . ..|Waterbury, Staffordville,
Granby...... [ 31.75| 17.32| 83.3
26635 |Tobacco Special with Carbonate....|Hillstown ............... 38.00| 32.00| 18.7
F. E. Boardman, Middletown, Conn.
26315 |Complete Fertilizer ...... P Middletown ............. 34.00| 29.38| 15.7
Bowker Fertilizer Co., New York
. City.
26227 |Bone and Wood Ash Fertilizer..... New Haven.. ........... 20.00| 14.86f 34.6
26636 [Complete Alkaline Tobacco Grower|E. Hartford, East Granby.| 34.50| 27.86( 23.8
26637 [Complete Alkaline Tobacco Grower, :
with Carbonate ...........c0000e Suffield ................. 34.50| 29.05| 18.8
26321 |Corn Phosphate .... ............. New London, Norwich,
Rockville ............. 32.00{ 15.90|I01.3
26464 |Early Potato Manure.............. Milldale, Wethersfield,
Yalesville ............. 37.50| 24.02fF 56.1
26543 |Farm and Garden Phosphate....... East Berlin, East Granby .| 29.50| 17.22] 71.3
26316 |Fisherman’s Brand Fish and Potash|Waterbury, New London, {
East Berlin............ 29.25| 17.76| 64.7
26281 (Gloucester Fish and Potash........ New Haven, Norwich ....| 27.00 §2.62|113.9
26639 |Hill and Drill Phosphate ...%...... Waterbury, Norwich ..... 35.00 %0.18| 73.4
26228 [*LAwn and Garden Dressing....... New Haven ............. 36.00 §.63 93.2
26437 ¢ ‘o e Bridgeport............... 36.00| R0.18| 78.4
26323 [{Market Garden Fertilizer ......... Norwich, Milldale, East t
Hartford .............. 37.25| 243.82| 56.4
26322 |Potato and Vegetable Fertilizer ....|E. Glastonbury, Yantic,
East Berlin ........... 32.75| 2).60{ 51.6

* See note on page 58.

t See note on page 59




NITROGENOUS SUPERPHdSPHATES. 61
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
. } = A"} Total. sl Total.  |“Available.”

. [ 8 |2 |8 -| £ | 5 | 2 - ; ;
g'é‘.‘;“_f’-f:? 1112 |%|2 1 3 LR
El B g5 | | ElE s s e Bl E] glE] s
ARRE R IR AR AR AR IR AR I N A
AN BC R | ] = 2 |03 | O (5} 2 | 0| & | © [ ] a

|
’ | \
1.56| 0.41| 0.07 0.27 0.40 3_7112.5 6.43| 2.07| 1.34| 9.84| 8.5| 8.50| 8.0| !5.22| 5.0/ 26381
1.29| 1.00| 0.15 1.04 0.37 3.85| 4.1| 7.01| 1.51| .15 9.67| 8.5 8.52 8.0 8.57| 7.0/ 26632
0.76| 0.10| 0.00| 0.35| 0.51 1.72| 1.7] 5.95| 2.10| 1.46| g.51/10.0| 8.05| 7.0{ 6.77| 6.0 26602
1.54| 0.18| 0.04 0.53 0.47| 2.76 2.5/ 6.41| 1.93| 0.96| 9.30| 8.5 8.34| 8.0 4.69| 4.0 26631
| 7 9. 9
1.33| 0.20| 0.00{ 0.28 0.53| 2.34| 2.1] 4.64| 1.79| 1.23| 7.66| 6.5/ 6.43| 6.0/ 2.63| 2.0/ 26405
1.17]| 0.06 o.u';| 0.19| 0.35 1.841 1.7| 6.24] 2.30| 1-46[10.00| 8.5| 8.54| 8.0| 5.44| 5.0|26563
1.17] 0.05| 0.00 0.22| 0.40| 1.84| 1.7 6.55| 2.23| 1.24|10.02| 8.5 8.78 8.0(? 10.36| 10.0| 26406
1.67] 0.53 0.12: 0.83 0.40| 3.55| 3.3| 6.85| 1.25| 0,28| 8.38| 8.5/ 8.10 8.0/ 7.16/ 7.0|26033
| |
...] 0.02| 0.16] 0.50| 0.64 1.32 0.8/5.16 3.76| 0.9I| 9.83| 9.0 8.92 8.0 2.84] 2.0/26634
|
...] 1.10| 0.22| 0.58] .69 2.50| 2.5 5.64| 2.94] 0.46] 9.04| 9.0| 8.58| 8.0 6.53| 6.0 2653:
3.30] 0.12| 0.00| 0.06| 0.89| 4.97| 5.0/ 2.04 2.63| 0.63| 5.30| 5.0| 4.67| 4.0 3.81| 2.0[262
0.08| 1.76| 0.20{ 0.06/ 0.73| 3.73| 3.3 3.70| 3.04| 0.92| 7.66| 7.0, 6.74| 6.0] 8.21] 7.0 26382
...| 0.06| 0.24] ©0.78] 0.75| 1.83| 1.7] 3.68 2.91| 1.20| 7.79| 7.0| 6.59| 6.0 4.63| 4.0 26540
1.05§ 0.12| 0.81| 1.60/ 1.63, 5.21| 4.5/ 0.87| 1.85| 0.20| 2.92| 4.0 2.72( 3.0 36.57) 5.5/26635
|
0.84| 1.28| 0.04| 0.77 0.63| 3.56| 2.9| 3.10/ 3.81|0.38 7.2 6.91| 7.0 12.75| 10.0| 26315
9
0.05| 0.10] 0.23| 0.67| 0.48| 1.53| 1.7| 2.35| 4.24] 2.52| 9.11{ 7.0| 6.59| 6.0| 2.76| 2.0 26227
1.20| O.14| 0.29| 1.66 0.98| 4.27| 4.1| 1.13| 5.79] 2.11| 9.03| 5.0/ 6.92| 4.0 45.44| 5.0/ 26636
1.07| 0.07| 0.44 Lf:qi 0.99| 4.26| 4.1| 1.03| s5.29| 1.79| 8.09| 5.0/ 6.30| 4.0 $5.43 5.026637
0.40| 0.50]| 0.15| 0.42| 0.25| 1.72| 1.7| 5.92| 2.35| 1.68| 9.95| 9.0 8.27| 8.0| 2.19| 2.0 26321
0.48| 0.95| 0.35| 0.84| 0.49| 3.11| 3.3| 6.01| 1.67| 0.69| 8.37 8.0| 7.68| 7.0 6.69| .7.0| 26464
...| 0.87]| 0.44] 0.26 ©.36] 2.03| 1.7 6.37| 1.93| 0.81| 9.11| 9.0 8.30| 8.0 2.60| 2.0| 26543
0.16! 0.72] 0.30 0.76! 0.45| 2.41] 2.5 3.59| 1.88| 1.02| 6.49| 5.0| 5.47| 4.0| 4.34| 4.0|26316
0.23| 0.10 0.19 0.24 0.18| 0.94 0.8] 6.10| 2.62| 1.19| 9.91| 9.0 8.72| 8.0 1I.23| I.0 26281
...| 1.32| 0.44| 0.55| 0.31| 2.62 2.5| 7.09| 2.44| 1.20/10.73|10.0| 9.53| 9.0| 2.29| 2.0 26639
0.67| 1.20| 0.08| 0.87| 0.35 3.17| 3.3 2.26 1.56 0.73| 4.55| 8.0 3.82| 4.0/ 4.57) 5.0 26228
0.84| 1.12| 0.03] 0.80| 0.31| 3.10| 3.3| 2.73| 1.56| 0.87| 5.16 8.0| 4.29| 4.0 6.22| 5.0{26437
. 1.25| 0.27! 0.825 0,32 2.66| 2.5 5.08| 1.62| 0.73| 7.43| 7.0| 6.70| 6.0 9.44| 10.0 26323
0.28! 1.21 0.33! 0.48 r=.34! 2.64] 2.5' 6.85) 2.28! 1.33'10.46| 9.0' 9.13| 8.0 4.36! 4.0 26322

1 1.00% as muriate, 4.22% as sulphate.
8 2.18% as muriate, 3.18% as sulphate.
3 0.40% as muriate, 0.76% as sulphate, 5.41% as carbonate.
4 0.53% as muriate, 4.91% as sulphate,
 0.25% as muriate, 2.40% as sulphate, 2.78% as carhonate,
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CONNECTICUT EXPERIMENT STATION REPORT,

NITROGENOUS SUPERPHOSPHATES.

I9I1.

. _g 8
AR
B Manufactarer and Brand. Place of Sampling. =§ £ ?} :
z h
Ei § §g§
2 3 |g2¢
> &
.| Sampled by Station Agent:
Bowker Fertilizer Co., New York
City Continsed ).
26383 |Potato and Vegetable Phosphate ...|[New London, Norwich,
Meriden.......ccc000ne 1$29.70($16.80! 75.6
26463 [Sure Crop Phosphate............ ..|Yantic, East Berlin, Yales-
ville cioiiiiiiiininians 28.00| 14.56( 92.3
26543 [*Tobacco Ash Elements............ East Granby, Suffield. . ... 32.00| 23.10| 38.5
26544 |Tobacco Starter .......c.e0o0eeeenss East Hartford, East Granby| 32.50( 21.55| 50.8
26320 [Stockbridge Sp’l Complete Manure
for Corn and all Grain Crops. ...|Yantic, Milldale, Meriden| 38.50| 27.71| 38.)
26282 |Stockbridge Sp’l Complete Manure{New Haven, East Glaston-
for Potatoes and Vegetables .....| bury, Milldale......... 39.25] 26.08 50.5
26640 [*Stockbridge Sp’l Complete Manure
for Seeding Down, etc. .......... Yantic, Yalesville........| 38.00| 23.20| 63.8
26981 [*Stockbridge Sp’'l Complete Manure
for Seeding Down, etc. .......... Newington ..............| 35.00 24.06| 45.5
26283 |*Stockbridge Sp’l Complete Manure
for Top reulng and for Forcing.New Haven, New Britain.; 40.50| 26.07| 55.4
26436 |{Stockbridge Sp'l Complete Manure
for Top Dressing and for Forcing.[Stamford, New Canaan...| 45.00| 29.11{ 54.6
26638 |Stockbridge Sp'l Complete Manure
for Tobacco .......... ceeevesaes Rockville, New Milford ..| 48.50| 33.15| 46.3
The Buffalo F‘ertili:eY r Co., Buffalo,
N. Y.
26325 [Celery and Potato Special ......... Hazardville, West -
Cheshire, Ansonia .....| 33.75| 22.01| 53.3
26384 |Farmer’s Choice ........... cereeee Branford, Norwich Town,
Ansonia........... vees| 24.75| 15.54| 59-3
26385 |[Fish Guano.........cce0uee.n ++....|Colchester, Manchester,
Westville, ............. 24.50| 14.19| 72.7
26326 |High Grade Manure...............|Plainville, West Cheshire,
. Westport ......ocuvanen 36.00| 25.98| 38.6
26284 |New England Special ............. Plainville, Hazardville,
West Cheshire ......... 28.75| 18.82| 52.8
26545 |Tobacco Producer .....c.......... Hazardville, Windsor .
Locks, West Suffield ...| 39.50| 26.48| 49.2
26438 [Top Dresser........... ceevsereses West Cheshire, Manches-
ter, New Canaan....... 40.75| 27.71| 47.1
26324 |Vegetable and Potato.............. Plainville, Norwich Town,
Colchester............. 33.50| 21.86| 53.2
The E. D. Chittenden Co., Bridge-
port, Conn.
26663 {Complete Tobacco and Onion Grower|Broad Brook ...... .| 34.50| 25.09| 37.5
26665 |Connecticut Tobacco Grower ...... Broad Brook (2).... .| 46.00| 31.06| 48.1
26661 |Fish and Potash .................. Broad Brook ............ 28.00! 16.12! 73.7

* See note on page 59.

t See note on page 60. |
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NITROGEN.

PHOSPHORIC ACID. POTASH.
. 3 0 §_ ’l‘oul.. F s 5 'rom.' "Availlble.."

s | % [¥, %8s HIERERE 3 3 1|
ARG I R AR A AR I N I N E A
A IFBHEHE R IR R
8 | s (<] = |[O| B S |0 | & 0| = | © 4 &
©0.36/| 0.45) 0.29{ 0.45| 0.25| 1.80 1.7| 6.44| 32.54| 1.46/10.44| 9.0| 8.98| 8.0 2.16| 2.0/26383
o. 0.16{ 0.25 0.26{ 0.29| 1.02{0.8( 7.04| 2.31| 1.61/10.96{10.0| 9.35| 9.0| 2.15 2.0| 26463
eee] ool ool ool] ...] 0.24] ..|0.50| 7.61] 3.99|12.10| ...| B.11] 6.0|!14.17| 15.0( 26543
0.59] 1.21] 0.08/ 0.46| 0.42] 2.76| 2.5/ 6.76| 2.04| 0.47| 9.27| 9.0{ 8.80| 8.0 %4.14| 3.0/ 26544
©0.68] 1.30] 0.13} 0.89| 0.38| 3.38| 3.3| 8.22| 2.13| 0.87|11.22{11.0{10.35|10.0| 7.43| 7.0/ 26320
©0.93]} 0.65{ 0.26 0.85( 0.48| 3.17| 3.3( 4.96| 2.01| 0.78| 7.75| 7.0| 6.97| 6.0| 9.74| 10.0| 26282
©0.46] 1.03} 0.26! 0.60' 0.25| 2.60| 2.5/ 4.65| 2.13| 1.16| 7.93| 9.0| 6.77] 6.0 8.9q| 10.0| 26640

———te——
o.11| r.02} 1.53 2.66| 2.5/ 4.72| 2.00| 0.83| 7.55| 9.0| 6.73| 6.0 g.59| 10.0| 26981
©0.40} 1.00} 0.21| 1.64| 0.57' 3.82| 4.9| 4.19| 1.41| 0.73| 6.33| 6.0| 5.60( 4.0| 7.9o| 6.0|26283
©0.77| 0.91] 0.00| 2.51| 1.02| 5.21! 4.9 3.05| 1.53| 0.67| 5.25! 6.0| 4.58] 4.0 6.33] 6.0|26436
1.43] 3.06| 0.17 0-53r0-39 5.58( 5.8| 3.14| 2.13| 0.60| 5.87| 5.0| 5.27| 4.0 %g.9o| 10.0| 26638
©0.92| 0.08| 0.08| 0.22| 0.25| 1.55| 1.6 5.48| 3.36| 1.00| 9.84] 9.0| 8.84| 8.0 10.10| 10.0( 26325
. .| 0.34] 0.10| 0.20 0.31| 0.95| 0.8/ 4.92 3.59 1.02| 9.53| 9.0| 8.51| 8.0/ 5.06] 5.0|26384
...lo.23 o.ia 0.27| 0.31| 0.94| 0.8| 4.19| 5.31| 1.57|11.07|10.0| 9.50| 9.0f 2.30{ 2.0'26385
1.50| 1.66| 0.00' 0.26! 0.13| 3.55 3.3| 5.23| 2.23| 0.64| 8.10| 8.0| 7.46| 7.0| 8.89| 10.0/ 26326

——t———
0.83) 0.60 0.20 1.63| 1.6| 6.76| 3.21| 0.87|10.84/10.0| 9.97| 9.0| §.22| 5.0|26284
0.18| 2.84| 0.00| 0.71| 0.56] 4.29 4.5| 3.15| 4.02| 1.11| 8.28| 6.0| 7.17| 5.0[ 45.34| 5.5/26545
3.32| 1.12| 0.14] 0.37| 0.35| 5.30| 5.7| 3.92| 2.66| 0.74] 7.32| 7.0| 6.58| 6.0| 4.83| s5.0|26438
0.82| 1.16{ 0.00| 0.21{ 0.13| 2.32| 2.4| 5.77| 2.86] 0.75| 9.38| 9.0 8.63| 8.0 7.53| 7.0|26324
...| 1.0} 1.10f 0.21} 0.15 3.36| 3.3| 6.84| 1.71| 1.79|10.34/10.0| B.55| 8.0| ®s5.01] 5.0]26663
0.69| 2.25/ 0.38| 1.09| 0.63| 5.04| 5.0{ 4.32| 0.79| 1.11| 6.22| 6.0| 5.11| 4.0| ¢8.37| 8.0| 26665
1.68] 0.10} 0.15| 0.48| 0.35' 2.76' 2.5! 3.95| 1.05| 1.04| 6.04 6.0| 5.00 .. 1.98| 4.0|26661

! 1.14% as muriate, 13.03% as sulphate.

? 0.60% as muriate,

3.54% as sulphate.

3 1.70% as muriate, 8.20% as sulphate,

4 0.73% as muriate, 4.61% as sulphate.
8 0.57¢% as muriate, 4.44% as sulphate.
¢ 0.53% as muriate, 7.84% as sylphate.
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] g
s Manufacturer and Brand. Place of Sampling. gg i v g K
% ‘ gi s | 238
8 ] 3 |5E5
< £ E} Fl
3 NI e
Sampled by Station Agent: .
The E. D. Chittenden Co., Bridge-
Port, Conn. (Continued).
26662 |Potato and Grain.............. ... Broad Brook ............|$32.50/824.11] 34.8
26664 |Potato Manure.............. ceeaen Broad Brook ............ 28.50| 18.36| 55.2
26660 [Tobacco Special ................ ..|Broad Brook ......... «..| 34.50| 26.27| 31.3
The Everett B. Clark Seed Co.,
Milford, Conn.
26255 [Special Mixture for General Use ...[Milford ................. 31.00| 26.123| 18.7
26254 Special 10% Brand................. Milford ......... ceresaes 34.00| 27.23| 24.9
The Coe-Mortimer Co., New York
City.
26641 (*Celebrated Speci:iy Potato Fertilizer|West Hartford, Torrington| 32.00| 17.17| 86.4
26967 [* ‘ s . « Torrington .............. 33.00| 16.36/101.7
26666 |Complete Manure 107 Potash ...... Torrington .............. 37.00| 21.92| 68.8
26643 [*Gold Brand Excelsior Guano ..... West Hartford ..... N 32.00| 21.92| 46.0
36923 il . . . Bridgeport .............. 32.00| 22.06] 45.1
26466 |H. G. Ammoniated Bone Superphos-(West Hartford, Norwich,
pPhate ..........cciiiiiiiiie.... Torrington ............ 31.75| 17.48| 81.6
26465 [*New Englander Corn and Potato|West Hartford, Torring-
Fertilizer ... ....ccovvieveinnnn. ton, Winsted .......... 29.25| 12.04/142.9
26966 [*New Englander Corn and Potato
Fertilizer ........cccovvvvnnnn.. Torrington .............. 28.00| 13.35|109.7
26646 |Peruvian Tobacco Fertilizer _..... .|Somerville, Hillstown ....| 49.00| 33.47| 46.4
26645 (*Peruvian Vegetable Grower....... West Cheshire ........... 43.00| 28.81| 49.3
26963 |* « “ . Greenwich............... 36.00| 28.13| 28.0
26642 [*Red Brand Excelsior Guano...... 'W. Cheshire, Somerville. .| 38.50( 25.09| 53.4
26964 [* * . . . Bridgeport ............ ..| 37.50| 24.39| 53.8
26644 |Tobacco and Onion Special ........ Somerville............... 38.00( 27.50| 38.2
Conn. Valley Orchard Co., Berlin,
Conn.
26327 |H. G. Complete Fertilizer .ev00es0.|Berlin.......... [ 27.00| 21.60( 25.0
T. H. Eldredge, Norwich, Conn.
Made for)
26263 |Special Fish and Potash ........... Norwich........ccceunen 30.00| 17.08| 76.0
26262 |Special Superphosphate............ Norwich.......covvunnnn .| 28.00{ 14.23| 96.8
Essex Fertilizer Co., Boston, Mass.
26649 [Complete Manure for Corn, Grain
and Grass ........cccvenveeannns Plainville, East Hartford ." 40.50' 26.05 s55.5

* See note on page 60.
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NITROGEN. PHOSPHORIC ACID. PoTAsH.
i o |32 Total. .| Total. | Available.”
NERERE SEAERE —|— .
AR RENEOEL HIERERE] 3 3 LR
BIEIEIEIHH P IR I
AR ARIHEIE A R I R IR RE AR
S| & g - w |0 B (51 = 3| & o [ <} a
—Am
0.26| 2.60| 0.26] 0.19 | 3.31| 3.3| 7.06| 1.04| 0.91| g.0110.0| 8.10! 8.0{ 6.61| 6.0/ 26662
0.31] 0.29| 0.85 0.25 0.20| 1.90j 2.0| 5.19| 1.97( 1.77' 8.93|10.0| 7.16| 8.0| 5.04] 6.0 26664
0.17| 3.21 0.31{ 0.63| 0.43| 4.74] 4.3] 3.67| 0.61| 0.68| 4.96| s.0| 4.28| 3.0| !6.05| s.5|26660
1.44| 1.68 0.00| 0.21| 0.27| 3.60| 3.3| 6.77| 1.98] 0.79| 9.54| ...| 8.75| 8.0 7.38| 7.0|26255
1.55| 1.66| 0.00| 0.14] 0.27| 3.63| 3.3| 5.09| 1.82|0.73| 7.64| . 6.91{ 6.0| 10.58] 10.0 26254
0.86) 0.49| 0.11] 0.23! 0.24| 1.93| 1.7| 5.57| 2.54| 0.86| 8.97| 9.0| 8.11| 8.0] 3.71| 4.0/ 26641
—— e
0.88| 0.42 0.40| 1.70| 1.7| 5.94| 2.05| 0.73| 8.92| 9.0| 7.99| 8.0| 3.90| 4.0|26967
0.16 1.44| 0.23| 0.30| 0.39| 2.53| 2.5| 5.00| 1.08| 0.60| 6.68| 7.0| 6.08| 6.0] 8.85| 10.0[26666
o.10 1.42| 0.27| 0.37' 0.53| 2.69| 3.5/ 6.36| 2.10| 1.05| 9.51| g.0| 8.46| 8.0| 5.36| 6.026643
,—I—_\ f
0.88' 1.57 0.40) 2.85| 2.5/ 6.64| 1.70| 0.51| 8.85| g.0| 8.34| 8.0| 5.98/ 6.0]26965
0.64| 0.65| 0.17| 0.25| 0.33| 2.04| 1.9| 5.86| 2.57| 0.95| 9.38| 9.0| 8.43| 8.0| 3.11| 3.0|26466
0.09| 0.39| 0.12! 0.17! 0.18| 0.95| 0.8) 4.56| 3.35| 0.87] 7.78| 8.5| 6.91| 7.5| 2.69| 3.0{26465
——t——
0.15| 0.40 0.44 0.99| 0.8| 5.53| 2.23| 0.91| 8.67| 8.5| 7.76| 7.5| 3.19| 3.0|26966
1.§7: 0.74{ 0.45| 1.44| 0.79| 4.99| 5.0 1.44| 4.56 0.70| 6.70| 7.0| 6.00| 6.0|? 10.26| 10.0| 26646
0.75] 1.45| 0.45| 0.49| 0.21| 3.35| 3.3| 2.65| 6.93| 1.16{10.73| 9.0| 9.57| 8.0| 38.85] 9.0|26645
——A—— .
0.88/ 1.40| ™| 1.02 3.30| 3.3| 2.29| 7.13| 1.16/10.58| 9.0| 9.42| 8.0| 48.62| 9.0/ 26963
0.90{ 1.52| 0.29| 0.33| 0.37| 3.41| 3.3 6.30| 2.14| 0.78| 9.22| 9.0/ 8.44| 8.0! 6.70| 7.0| 26642
.0.98{ 1.40 0.84 3.22| 3.3| 5.52| 2.81| 0.65| 8.98| 9.0| 8.33| 8.0| *6.80| 7.0] 26964
0.76/ 0.16| 0.36| 1.40| 0.59| 3.27| 3.0| 3.95| 4.15| 1.00| g.10| 7.0| 8.10| 6.0| ¢ 8.00 8.0 26644
.| 1.10{ 0.21| 0.68| 0.48| 2.47| 2.5| 8.14| 1.88| 0.47(10.49|10.0[10.02( 9.0 4.21| 4.0| 26327
...| 0.19| 0.40, 0.71| 0.64| 1.94| 2.1| 1.66| 3.81| 2.41] 7.88| 6.0| 5.47| 5.0| 4.64| 4.0|26263
.| 0.12] 0.26 0.44 0.32, 1.14] 1.0| 1.53! 6.79| 2.62(10.94|10.0| 8.32| 8.0 2.25/ 2.0|26262
|
...| 1.40| 0.80' 0.78" 0.28| 3.26l 3.3' 4.83| 1.50| 0.28] 6.61] 7.0l 6.33] 6.0 9.96| 10.0' 26649

! 0.60% as muriate, 5.45% as sulphate.

2 0.90% as muriate, 9.36% as sulphate.
3 0.45% as muriate, 8.40% as sulphate.

4 0.62% as muriate, 8.00% as sulplate.

$ 5.78% as muriate, 1.02% as sulphate.
¢ 0.80% as muriate, 7.20% as sulphate.
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4 ]
b
g | ¥ |E
P Manufacturer and Brand. Place of Sampling. '§§ 2 Eg _3
z ' - & o
£ 35| % |§iF
g §5 | 3 |[82%
& a > [
Sampled by Station Agent:
Essex Fertilizer Co., ((Continued).
26230 (*Complete Manure for Potatoes, |Bristol, Plainville, East
Roots and Vegetables ........... Hartford ..............|[$39.75[$25.52] 55.8
26647 |Fertilizer for Grass and Top Dress-
INg..eeiiiiiiieeneniiiocioncnnes So. Manchester ..........| 45.00 28.23| 59.4
36229 Market Garden and Potato Manure. |Bristol, Plainville........ 35.00| 18.91| 85.1
26648 |Special Tobacco Manure........... East Hartford, Hazardville| 44.00( 30.02| 46.6
26439 Tobacco Starter and Grower ....... East Hartford, Poquonock,
Ellington.............. 39.00| 24.71| 57.8
26256 (XXX Fish and Potash ............ Plainville, East Hartford, .
Suffield.ccieeecennnnn.. 32.00| 17.50| 82.9
Fertilizer Materials Supply Co., New
York City. .
269632 |Tuttle’s No. 4 Corn Mixture ....... Wallingford ........c000e| «o0o. | 25.00] ..
The L. T. Frisbie Co., New Haven,
Conn.
26329 {Corn and Grain Fertilizer.......... Hartford, Ansonia, So.
Manchester............ 29.25| 19.08] 53.3
26328 |Potato Manure........ceceuueennn. Hartford, Ansonia, So.
Manchester....... veees| 33.25| 23.70| 40.3
*Vegetable Grower................|New Haven ............. 39.00| 25.68| 51.9
263%6 Ceerteseceaseens Hartford, New Haven....| 37.00| 26.67| 38.7
Lister’s Agricultural Chemical
Works, Newark, N. J.
26667 |[Ammoniated Dissolved Bone Phos-
phate .............0unn ceeseees .|No. Branford .......... ..| 29.00{ 17.88| 62.2
26669 |Complete Tobacco Manure ........ Warehouse Point......... 37.50| 24.28| 54.4
26651 [Complete Tobacco Manure with Car-| '
bonate ........co00evenennnncnnn Glastonbury, Burnside ...| 39.00| 26.50| 47.2
26650 [Corn and Potato Femhze} ......... Hamden, Stafford Springs| 32.00| 18.48| 73.2
26387 |Potato Manure.................... Glastonbury, Burnside, .
Warehouse Point 38.25| 26.46| 44.6
26388 [Special Grass Mixture............. Glastonbury, Warehouse
Point ...... ....c....n 35.75| 24.73| 44.6
26670 |Special 104 Fertilizer.............. Wallingford ............. 34.00| 23.86| 42.5
26467 (Standard Pure Bone Superphosphate|Burnside, Warehouse
of Lime.......covennennnnnenn.. Point, Wallingford ..... 32.00| 20.30| 57.6
26671 (Success Fertilizer ................. Warehouse Point, Moodus| 28.00| 16.27| 72.1
26668 |3-6-10 for Potatoes ................ Suffield..........cevvnn.. 34.50| 25.52| 35.2
E. Manchester & Sons, Winsted,
Conn.
26672 |[Formula............ ereanes ceveen. Winsted, East Haddam...| 32.00{ 27.74| 15.4
26546 Special ..............00iiiiinnn, Winsted, Simsbury. Avon.! 35.25! '34.331 2.7

* See note on page 6o0.
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NITROGEN. PHOSPHORIC ACID. PoTasu.
. {4 Total. . Kl Total. "Auilnhle."'
FRERERE i3 |2

: [ o . i3 - ] .
g AFITEIIEIERERE i |3 2
g 2|42 (82| 4 S H .
AHEEEHHE I HE R R
L1 8 % [6|B | O C | = = |© 4 <] &
...| 1.37] 0.65| 0.81] 0.19| 3.02| 3.3| 5.57| 1.07]| 0.38| 6.92| 7.0| 6.64| 6.0| 10.07| 10.0| 26230
...]| 1.62| 1.15| 0.76| 0.49| 4.02| 4.1| 5.37| 2.27| 0.41| 8.05| 8.0] 7.64] 7.0| 7.81] 8.0| 2664

...| 0.41{ 0.58| 0.64| 0.39| 1.93| 3.0{ 6.05| 2.35| 0.41| 8.81| 9.0| 8.40| 8.0 4.79 5.0, 2 zg
2.25| 0.05| 0.46| 0.88] 0.39| 4.03| 4.1 5.32! 1.63| 0.33| 7.38| 7.0] 6.95|.6.0| !9.79| 10.0| 2664
2.47| 0.08{ 0.24] 0.89| 0.31] 3.99| 4.1| 3.91| 1.06| 0.19| 5.16| 5.0 7.97| 4.0| ?6.46| 6.0| 26489
...} 0.49| 0.66| 0.47 0.33 1.95| 3.0| 5.64! 2.71| 0.67| 9.02| 9.0 8.35| 8.0] 3.03| 3.0|26256
1.34] 0.08 0.05| 0.73] 0.65| 2.85| 3.0 1.64' 3.80| 1.88| 6.32|.8.0| 4.44] 8.0| 13.07| 6.0|26962

»

...| 0.35| 0.70]| 0.51| 0.33| 1.89| 1.6| 3.52]| 5.27| 5.83 13.62| 8.0| 7.79| 8.0] 3.50| 3.0/26329
...] 0.55| 1.14| 0,57 0.38| 2.64| 2.5| 3.40] 5.34| 2.33 11.07| 8.0| 8.74| 6.0| 6.26] 6.0| 26328
...| 1.37| 1.19| 0.35| 0.26| 3.17| 3.3| 5.13| 3.95| 3.70.12.77| 8.0| 9.07| 6.0 5.71| 8.0 362%6
...| 1.28| 1.47| 0.51| 0.37| 3.53| 3.3| 3.35| 3.84| 3.86 11.05| 8.0| 7.19( 6.0 6.99| 8.0|263
...| 0.13] 0.56{ 0.90{ 0.56| 2.15| 2.1 6.33| 2.29| 1.24| 9.86| g.0| 8.62| 8.0] I.59| I1.5|26667
0.61{ 1.99| 0.57| 0.64| 0.42| 4.23| 4.1 2.64| 3.19| 0.72, 5.55| 5.0 4.83| 4.0 ¥5.15| 5.0, 26669
2.36| 0.03] 0.29 1.12| 0.48| 4.28| 4.1/ 0.35' 3.48]| 2.60' 6.43| 5.0| 3.83| 4.0 45.13] 5.0, 26651
...| 0.23] 0.64 0.66| 0.47| 2.00 1.7| 5.88. 2.84| 1.36 10.08| g.0| 8.72| 8.0 3.03| 3.0|26650
0.30| 1.78] 0.50| 0.47| 0.39 3.44. 3.3| 7.04 1.76| 0.90| 9.70| g9.0| 8.80| 8.0 7.35| 7.0|26387
1.05{ 0.03( 0.10| 0.33| 0.23| 1.73| 1.7| 8.93| 1.93| 0.92|11.77| .. |10.85/10.0| 10.26| 10.0| 26388
...} 0.51| 0.52| 0.53| 0.34] 1.90| 1.7} 6.56| 2.34| 0.95| 9.85| 9.0| 8.90| 8.0| 10.03| 10.0| 26%70
0.56| 0.52| 0.52] Q.59| 0.45| 2.64{ 2.5/ 6.63| 2.68| 1.55/10.86{10.0| 9.31| 9.0 2.31| 2.0|26467
...| 0.15] 0.57( 0.34| 0.28| 1.34| 1.2| 6.75| 2.97| 1.29|11.01|10.0| 9.72| 9.0| 2.41| 2.0/ 26071
0.97| 0.13] 0.53| 0.79( 0.44| 2.86| 2.5| 3.75| 2.86] 1.10| 7.71| 7.0| 6.61| 6.0] 10.4I| 10.0|
0.51| 0.13] 1.28| 0.79| 0.56( 3.27| 3.5( 3.36| 4.61| 1.25| 9.22| 8.0| 7.97|....[ 9.36] 8.0|26672
0.94' 0.19l 2.11' 0.93! 0.87' 5.04/ 5.0! 3.24' 4.48' 0.69' 8.41| 8.0' 7.72|....| ®8.51 7.5'26546
!1.79% potash as muriate, 8.00% as sulphate.  ¢0.60% potash as muriate, 1.02% as sulphate,

20.78% potash as muriate, 5.68% as sulphate.
30.84% potash as mnnate‘, 4.31% as sulphate.

3.51% as carbonate.

% 1.45% as muriate, 7.06% as sulphate.
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' g | g |E8
. £ | (5
S Manufacturer and Brand. Place of Sampling. g % g §= é
& g“ g [
Sampled by Station Agent:
The Mapes Formula and Peruvian
Guano Co., New York City.
26257 [Average Soil Complete Manure . ...|Hartford, Windsor Locks,
Meriden.......coouten 1838.00($26.80| 41.8
26673 |Cereal Brand .........0cc00enennnns Hartford ........c.c0nvue. 30.00| 17.31| 73.3
26407 [Complete Manure ‘A" ‘Brand ..... Hartford, Meriden, South-|
. ington....ccvviiiinann 37.25| 21.05| 77.0.
26264 |Corn Manure......ccovveveeeennns Hartford, Meriden, Nor-|
wich .. .iiieiineenianns 37.00| 23.37| 58.3
26479 |Dissolved Bone.......cc..ocvuenn. Hartford .......... a....| 33.00| 23.52| 40.3
26075 |Economical Potato Manure ........ Hartford, Southington.. 37.50| 26.15| 43.4
26285 |Fruit and Vine Manure............ Hartford, Meriden . ..... 42.00| 24.54| 71.1
26258 |Potato Manure.........ccoeeneenn. Hanford. Windsor Locks,
Meriden............... 41.00| 27.48| 49.2
26674 [Seeding Down Manure............ Forestville. .............. 42.00| 33.20| 26.5
26679 |Tobacco Ash Constituents ......... Hartford, Windsor Locks.| 34.50| 24.89| 38.6
26516 [Tobacco Manure, Wrapper Brand . .|Buckland, Hartford, .
Hazardville......... .. 49.25| 40.49| 21.6
266776 [ Tobacco Starter, Improved......... Wmdsor Locks, Glaston-|
.................. 37.50| 24.16] 55.2
26408 [Top Dresser, Imp’d, Full Strength . Hartford Buckland,
F orestville ........... 53.25| 42.84| 24.3
26677 |Top Dresser, Imp’d, Half Strength .|Hartford, Windsor Locks.| 34.50| 21.93| 57.3
26678 |Vegetable Manure for Light Soils ..|Hartford, Norwich .......| 43.50| 31.29| 39.0
The National Fertilizer Co.,
New York City.
26490 |Ammoniated Bone Phosphate...... Wallingford, Torrington,
’ Willimantic............ 28.00{ 16.27| 72.1
26686 |Complete Corn and Grain Fertilizer|Hartland, East Windsor
Hill. ............ eeee.| 35.50| 25.46] 39.4
26680 |Complete Grass Fertilizer ......... So. Manchester .......... 39.00| 23.16| 68.4
26681 [*Complete Root Fertilizer ......... Silver Lane.............. 38.00| 22.27! 70.6
27019 (* “ s ‘ Silver Lane.............. 38.00} 25.08] 51.5
26553 [Complete Tobacco Fertilizer ....... Suffield, Hartland, New
Milford .......co00en.. 38.00| 24.71| 53.8
26682 [Connecticut Valley Tobacco Grower|Broad Brook ............ 45.00| 31.83| 41.4
26687 [Eureka Potato Fertilizer. .......... Willimantic, So. Man-
chester .......cco000une 35.50| 23.66{ 50.0
26330 |Fish and Potash .................. Silver Lane, West Cheshire,
- So. Manchester ... .... 30.75! 18.96! 62.2

* See note on page 6o.
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ANALYSES AND VALUATIONs—Continued.
NITROGEN. PHOSPHORIC ACID. PoTASsH,

. b4 Total. R K Total.  |** Avallable.”

E {2 1% 21 2|2 - - .
PE %3 (Y33 1 1 3| 3
fle |of|o2| B L |21 8| 815 ¢ gl < | Bl %
AR I IR AR IR IR IR RN 1D AR IR
sla |E*|&F| &% &8 18|58 || |&8]& o t o &
2.35{ 1.70{ 0.00| 0.12| 0.26; 4.43] 4.1| 1.30| 6.66}.0.56| 8.53] 8.0| 7.96| 7.0 !s.71| 5.0| 26257
0.84/ 0.56f 0.05/ 0.26/ 0.39! 32.10| 1.7| 0.54| 7.48| 1.25] 9.27| 8.0| 8.02] 6.0{ 3.60| 3.0{26673
1.44] 0.69| 0.00| 0.18| 0.30] 2.6x| 2.5| 0.87| 9.76| 2.34/12.97{13.0{10.63|10.0] *3.23| 3.5/ 26407
1,02} 0.88{ 0.08/ 0.23] 0.43| 2.64] 2.5} 0.84| 8.63| 2.05|11.51{10.0| 9.46| B.0] 6.88 6.0| 26264
....| 0.21] 1.09] 0.78] 0.64| 2.72| 2.1| 6.69| 8.03| 0.93|15.65/....]14.72{12.0......|... ..| 26479
1.86| 1.14{ 0.11] 0.16} 0.31| 3.58( 3.3} 0.55| 5.87) 0.59] 7.0I| 6.0| 6.42| 4.0/ 38.94| 8.0{ 26075
1.55{ 0.10[ 0.03| 0.22] 0.39| 2.29{ I.7| 0.07| 6.17] 2.20| 8.44| 7.0| 6.24] 5.0/ 10.98| 10.0{ 26285
2.08} 1.28; 0.12 6.13 0.27| 3.88{ 3.7| 1.66| 7.73]| 0.65% fo.o3 8.0 9.38} 8.0 %6.84] 6.0{26258
2.62 0.05} 0.08| 0.27| 0.10} 3.12| 2.5 0.05|13.44| 4.98|18.47|18.0|13.49]....| I1.85] 10.0| 26674
veeed vend] ceed] coes] o eul| 0.64] 0.5| 0.00! 3.35] 2.53| 5.88 5.7| 3.35|....l%14.25] 15.0| 26679
3.74] 0.04| 0.40| 1.31{ 0.99| 6.48| 6.2 0.08] 4.76| 0.92| 5.76! 4.5| 4.84|....|710.13] 10.5| 26516
3.60, 0.13] 0.00{ 0.37] 0.48| 4.58| 4.1| 0.05| 7.80| 1.11} 8.96! 8.0| 7.85| 6.0| ®2.19| 1.0] 26676

- 6.66/ 2.91} 0.12] 0.19] 0.13/10,01| 9.9 0.35| 7.26] 0,78 8.39| 8.0| 7.61| 5.0 *4.17 4.0 26408
—A—

1.55| 1.41] 0,01} 0.15 5.12| 4.9| 0.37 3.27| 0.75| 4.39] 4.0| 3.64| 2.5|'°2.24| 2.0 z667g
2.99| 1.40| 0.08| 0.26, 0.34! 5.07| 4.9| 0.84} 8.02] 0.68| ¢.54| 8.0 8.86| 6.0/ ! 7.21} 6.0] 2
0.19| 0.71} 0.33} 0.28) 0.23| 1.74] 1.7 5.95! 2.59| 1.41| 9.95! g.0! B.54| 8.0| 2.40| 2.0| 26490
--..| 2.43| 0.25] 0.51} 0.33| 3.51| 3.3} 6.54| 2.25{ 1.06| 9.85| 9.0| 8.79| 8.0| 6.18] 6.0/ 26686
1.66! 0.60| 0.24] 0.62] 0.48| 3.60| 4.1| 3.37| 2.81| 1.05| 7.23| 7.0| 6.18] 6.0/ 5.73| 5.0| 26680
0.13 1.80| 0.19! 0.40{ 0.33| 2.85| 3.3] 6.67| 2.05| 1.09| 9.81| g.0| 8.72| 8.0] 5.09/ 6.0 26682

—
2.22/ 0.15 1.03 3.40! 3.3] 6.60| 2.19| 1.10| 9.89| 9.0{ B.79| 8.0/ 6.17] 6.0/ 27019
-+..| 1,05] 0.30] 0.88 0.89] 3.12| 3.3| 5.81| 3.20] 1.24/10.25{ g.0| g.01| 8.0] *4.04| 5.0/26553
0.27| 0.08| 1.14] 1.87| 1.58| 4.94| 4.9 0.39] 3.00{ 1.37| 4.76| 4.0 3.39] 1.0} 136.64} 8.026682
0.13( 1.23| 0.13] 0,57} 0.36 2.42| 2.5 4.89! 2.19| 0.97| 8.05/ 7.0| 7.08| 6.0| 10.05| 10.0/ 26687
0.8710.76! 0.11! 0.53' 0.47" 2.74| 2.9} 4.35' 1.84! 0.86' 7.05/ 7.0' 6.19] 6.0l 4.21 4.0!26330

'0.728 as muriate, 4.99% as sulphate,
!2.99% a8 muriate, 0.24% as sulphate.
}1.018 as muriate, 7.93% as sulphate.
‘1.10% as muriate, 9.88% as sulphate.
}0.85% as mariate, 5.99% as sulphate,

80.65% as muriate, 1.54% as sulphate.
? 1,02¢ as muriate, 3.15% as sulphate.
10 5. 49% as muriate, 1.75% as sulphate.
110,96% as muriate, 6.25¢ as sulphate.
13 1 104 as muriate, 3.84% as sulphate.
¥1.50% as muriate, 5.06% as sulphate, 7.69% as carbonate, ! 0.40% as muriate, 2.12% as sulphate,
'1.40€ as muriate, 3.00% as sulphate, 5.72% as carbonate.

4.12% as carbonate.
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s Manufacturer and Brand. Place of Sampling. g-f' - zs
Z =5 8 H §2
E Bl 3 (38
H &% | & (&
Sampled by Statiom Agent:
‘The National Fertilizer Co.,
( Continued). N
26683 [Formula “A” ............ eeeeeo.|Willimantic...c..oovvnnns $33.00{$23.40]| 41.0
26685 |[Market Garden Fertilizer .......... So. Manchester,East Wind-
sor Hill ...............| 34.90] 32.10] 53.8
26491 (Potato Phosphate. ....... eeeseeess|Silver Lane, So. Manches-
ter, Wallingford .......| 33.00| 21.07| 56.6
26552 |Tobacco Special........coueenn ....|Silver Lane, So. Manches-
ter, Suffield, Hartland ..| 37.25| 26.43| 40.9
27020 o i ieiirserecenas Silver Lane.............. 35.00| 28.71} 21.9
26684 | Tobacco Special with Carbonate....[Simsbury................ 37.00| 29.38| 25.9
26492 (XXX Fish and Potash ............[So. Manchester, Torring- ,
ton, Winsted........... 29.00| 17.66| 64.2
New England Fertilizer Co., Boston,
) Mass.
zﬁoggg Corn and Grain Fertilizer..........|Plantsville, Rockville....| 28.50| 13.33|113.8
2 Corn Phosphate.........cco0vveeee ewett City .ooovvennnnnen 31.00| 17.04] 81.9
zgg 5 |H. G. Potato Fertilizer.......... ..|Plantsville, Jewett City...| 35.00 21.70| 61.3
3 gg Perfect Tobacco Grower «..|Suffield, Warehouse Point| 36.50| 24.67| 48.0
26358 |Potato Fertilizer ............... .|Plantsville, Rockvil]e, So. '
Manchester............ 31.25| 16.41| Q0.4
26331 |Superphosphate. .... [ «...|Meriden, Suffield, So.
Manchester............ 32.50| 20.30| 60.1
‘The Niantic Menhaden Oil & Guano|
Co., South Lyme, Conn.
26286 (Bone, Fish and Potash ............ New London, Norwich ...| 30.50| 19.02| 60.4
26708 (Corn and Grain Fertilizer.....,.... Norwich, Guilford .......| 31.50] 22.23] 41.7
26707 [H. G. Tobacco Fertilizer .......... Silver Lane, Burnside (2)..| 35.00| 27.78| 26.0
26761 |Market Garden Manure ........... Norwich.........cccvvene 40.00( 32.60| 232.7
26409 [Potato and Vegetable Manure...... New London, New Haven, )
Guilford....... Ceeerene 32.75| 22.95| 42.7
Nitrate Agencies Co.,, New York
City. -
26710 [Peruvian Guano .......... ceveeaes Waterbury........... «+..| 28.00| 19.80| 41.4
Olds & Whipple, Hartford, Conn.
26233 [Complete Corn and Potato Fertilizer|Hartford ......... esssees]| 34.00 24.80| 37.1
26235 |Complete Grass Fertilizer...... ....|Hartford ....... [ 34.00| 24.63| 38.0
26518 |Complete Tobacco Fertilizer....... Hartford ............0000 37.00| 29.95! 23.5
26439 |Fish and Potash .................. Hartford ......cco0vuuuen 0.00| 21.07| 42.4
26234 |H. G. Potato Fertilizer ............ Hartford ........o0cuue.. 37.00| 29.g0} 23.7
26517 'Special Phosphate................. Hartford ................ 35.00| 25.77' 35.8
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NITROGEN. PHOSPHORIC ACID. POTASH.
2 Total. . 8 Total.  [* Available.”
d é é 3 2ERERE - -
3 Bel a4 |28 HERE ,% 3 3 3|
H sils2|43]| 2 1 < | 5| | 8§ ]
AHELIEIRIHERE R AR RE B R A §
LR x |Oof| B o = |3 | = é [ 3
0.791 0.85} 0.19| 0.93 9:34{ 3.10] 3.3 5.04 2,24| 0.84] 8.12| 7.0[ 7.28| 6.0 6.64] 6.0| 26683
..|{ 1.47] 0.39] 0.36| 0.38| 2.50| 2.5 6.53| 1.99| 1.14| 9.66| 9.0 8.52| 8.0 6.29] 6.0| 26685
..] 0.96} 0.39| 0.37| 0.44| 2.16| 3.1{ 6.73| 1.77| 1.56/10.06| 9.0| 8.50| 8.0/ 6.00| 6.0|26491
0.12} 0.16{ 0.43! 2.19! 1.21| 4.11] 4.5 2.05] 2.76] 1.23| 6.04] 4.0| 4.81] 3.0| '5.83] 5.5/26552
—

0.23| 0.17 4.10 4.50| 4.5| 3.03| 3.01| 1.10{ 6.14| 4.0| 5.04| 3.0] %6.48] 5.5/ 27020
0.13{ 0.15} 0.98| 1.83 1.22 4.28| 4.5/ 0.19| 4.58| 2.97| 7.74| 4.0| 4.77| 3.0| 36.15| 5.5|26684
0.15| o.7¢T 0.26| 0.74] 0.61{ 2.50| 2.5| 3.99| 2.05| 0.88| 6.92| 6.0| 6.04| 5.0] 3.28] 3.0|26492
0.06{ 0.05s} 0.70| 0.30( 0.20| 1.31| 1.2| 4.18| 2.91| 0.70| 7.79| 8.0| 7.09| 7.0] 3.13| 3.0 36;;3
....{ 0.10| 0.90] 0.40| 0.25| 1.65| 1.6| 6.76] 1.64| 1.25| 9.65| g.0| 8.40| 8.0 3.09| 3.0
0.37} 0.58{ 0.75| 0.53| 0.25. 2.48| 2.5| 6.39| 1.91| 0.41| 8.71| g.0| 8.30| 8.0/ 6.00| 6.0|26575
2.36] 0.13} 0.88] 0.49| 0.16 4.02| 4.1 3.68| 1.26| 0.15| 5.09| 5.0| 4.94| 4.0| 46.33| 6.0 263‘9

.{ 0.37} 0.67] 0.45| 0.20{ 1.69| 1.6| 5.33| 1.94| 0.43| 7.68| 8.0| 7.26| 7.0| 4.05| 4.0|26358
....| 0.78 0.84/ 0.56| 0.24| 2.43| 2.5| 5.71| 2.53| 1.25| 9.49| 9.0| 8.24| 8.0] 4.21| 4.0|26331
0.57| 0.55] 0.15| 0.66| 0.77| 2.70| 2.5| 2.50| 3.86| 0.60| 6.96| 6.0| 6.36 5.0 ¥3.73| 3.0|26286
0.75] 0.38| 0.04| 0.79 0.56 2.52 2.1| 5.64] 3.82| 1.18{10.64| 8.0/ 9.46| 7.0 *4.54| .3.5| 26708
1.24] 0.25/ 0.33| 0.95| 0.77| 3.54| 3.3| 4.30| 4.27| 2.32(10.89| 8.0| 8.57| 7.0] 6.68| 6.0|2670%7
114} 0.54} 0.54| 1.41| I.11| 4.74| 4.1| 4.28| 4.15| 1.41| 9.84| 8.0 8.43( 7.0| ®7.31| 6.0|26761
0.89| 0.40f o.u‘ 0,65/ 0.60( 2.78| 2.5/ 4.70| 3.98| 1.13| 9.81{ 8.0/ 8.68( 7.0| * 5.11[ 4.0 26109
0.41| 0.78| 0.01{ 0.53| 0.37| 2.10| 2.3| 0.89|10.24| 3.80(14.93|15.3|11.13| 7.8] 2.16] 2.4|26710
...| 0.85| 0.65| 0.87| 0.97| 3.34] 3.3| 0.34| 6.98| 1.62] 8.94| 7.0| 7.32| 6.0| 196.37| 6.0|26233
....| 0.88| 0.62| 0.95| 0.89| 3.34| 3.3| 0.42| 6.91| 1.55| 8.88| 7.0| 7.33| 6.0| ' 6.20| 6.0|262
0.56, 0.06| 2.00{ 0.91| 1.17| 4.70| 4.5 0.00| 3.26| 0.14] 3.40| 3.5| 3.26| 3.0 1*6.15| 5.5/2651
....| 0.43| 0.48| 1.10| 0.93| 2.94| 2.5| 2.10| 5.11| 0.82| 8.03| 6.0| 7.21| 5.0 3.93| 3.0/26439
....| 0.66[ 0.71] 1.24] 0.80| 3.41] 3.3| 2.03| 5.13| 1.25| 8.41] ...| 7.16| 6.0{'311.48| 10.0| 26234
0.12] 1.06] 0.77| 1.19| 1.27| 4.41l 4.1] 2.84| 2.61 0.77] 6.22 .| 5.45! 4.0l 44.22| 3.0l126517

! 1.10% as muriate, 4.73% as sulphate.
*0.90% as muriate. 5.58% as sulphate.
30.80% as muriate, 2.86% assulphate, 2.45% as carbonate. 1°5.28¢ as muriate, 1.09% as sulphate,
115,064 as muriate, I.14% as sulphate.

40.90% as muriate, 5.43% as sulphate.
® 1.304 as muriate, 2.43% as sulphate.
%0.65% as muriate, 3.89% as sulphate.
' 0.60% as muriate, 6.08% as sulphate.

8 0.40% as muriate, 6.91% as sulphate.
?0.77% as muriate, 4.34% as sulphate

12 0,60% as muriate, 0.68% as salphate,
4.87% as carbonate.
13 2 504 as muriate, 3.98% as sulphate.
14 0,70% as muriate, 3.52% as sulphate,
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] H
H § |E%
£¢ t|Es
. Manufacturer and Brand. Place of Sampling. se 2 3%
z , g4 5 | 282
H Bs | 5 |53
Sampled by Station Agent:
Parmenter & Polsey Fertilizer Co.,
Boston, Mass.
26711 (Grain Grower. ........c.ocviveneas Plantsville .............. $26.00/$14.05, 85.1
26554 |Plymouth Rock Brand ............ Wallingford, So. Wood- ®
stock, Plantsville ...... 32.00| 20.05| 59.6
26576 |Potato Fertilizer .................. Cromwell, Plantsville ....| 30.50| 17.31| 76.2
26578 |Potato Grower . .........ccoeevnnnn So. Woodstock, Mansfield| 38.00( 32.95! 65.6
26577 |Special Tobacco Grower.... ...... Wallingford, Warehouse
Point............. eeeee| 39.25| 27.69. 41.7
The Rogers & Hubbard Co., Middle-
town, Conn.
26359 |Complete Phosphate .............. Wallingford, Branford So.
Manchester............ 28.25| 18.58! s52.0
26713 |Grass and Grain Fertilizer ........ So. Manchester, New
Canaan................ 45.00| 29.3I, §3.5
26714 |New Market Garden Phosphate....[Wilton, New Canaan ....| 37.00| 22.98 6I1.0
26360 |Oats and Top Dressing............ Wallingford, East Hamp-
ton, So. Manchester ...| 55.00| 41.94' 3I.I
26715 *Potato Phosphate Moodus, Wilton ......... 33.50| 22.31, 50.2
26287 |* Wallingford, Branford ...| 33.50| 21.63 59.4
26519 [Soluble Corn and General Crops Wallingford East Hamp-
Manure ...........c00un. P ton, Andover.......... 36.75| 24.41] 50.6
26520 |Soluble Potato Manure............ Branford, East Hampton,
Andover ............ ..| 43.00| 32.29{ 33.2
26712 [Soluble Tobacco Manure .......... Somers.......coeiiinnnen 49.00| 37.08| 32.1
The Rogers Mfg. Co., Rockfall, Conn.
26716 |All Round Fertilizer .............. Rockfall, Niantic ........ 30.50( 17.41| 75.2
26580 |Complete Potato and Vegetable Fer-|East Granby, Suffield,
tilizer .....coviniiiniiienninnnn Wapping ....ooouvunnnn 33.25| 21.84{ 52.2
26581 (Fish and Potash .................. Rockfall, Wapping, East
Wmsted ............... 31.50| 21.76] 44-8
26521 |H. G. Complete Corn and Onion '
Manure .....ccciiiiiiiiiinanann Highwood, Somerville (2).| 35.25| 26.81] 31.5
26717 [H. G. Grass and Grain ............ Somerville....co.oveennn. 38.50| 34.69| 11.0
26718 |H. G. Oats and Top Dressing...... Rockfall ................ 48.00| 34.90| 37.5
36553 H. G. Soluble Tobacco Manure...,|Southington, New Milford| 46.00| 37.76| 21.8
26556 |[H. G. Tobacco and Potato Manure,|Somerville, Southington,
New Milford .......... 40.00| 32.06| 24.8
26579 |H. G. Tobacco Grower ............ East Granby (2), Suffield .| 37.50| 30.44| 23.2
26719 [Tobacco Starter.........cceveuen.. Wapping (2) ..oovuvenennnn 34.00| 22.85| 48.8
Sanderson Fertilizer & Chemical Co.,
New Haven, Conn. -
Atlantic Coast Bone, Fish and Potash| New Haven, Cromwell,
26363 East Hampton ......... 25.75| 16.83! 53.0

* See note on page 60o.
\ .
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NITROGEN. PHOSPHORIC ACID. PoTAsH.
. 2 Total. s Total.  [|*Available.”
e |8 |21 |——=|£|2 |2 . . .
I AR R B 1 1 1] ¢
g $3 |93 |93 | . | & S . g . g £
AR R R AL R AL A
5| = S5|1E|d|s |8 | 8|&|a|&|8| & |38 &
0.06| 0.04, 0.61]| 0.40| 0.25| 1.36| 1.2| 6.04| 1.54! 0.38| 7.96| 8.0| 7.58| 7.0/ 2.20| 2.0{ 26711
....] 0.83] 0.83| 0.38| 0.41| 2.45| 2.5| 5.74| 2.41| 0.81| 8.96| 9.0| 8.15| 8.0 4.1I| 4.0 26553
0.07| 0.08| 0.43] 0.54] 0.36| 1.48| 1.6| 3.99| 3.18| 0.56] 7.73! 7.0| 7.17| 6.0 6.07| 6.0|2657
0.05| 1.05| 0.29| 0.70| 0.31| 2.40| 2.5| 5.35| 1.05|0.32] 6.72| 7.0| 6.40| 6.0| 9.93| 10.0 26578
2.49| 0.06{ 0.51| 0.84{ 0.33| 4.23| 4.1| 3.49| 1.43| 0.36| 5.28| 5.0| 4.92| 4.0| !8.57| 8.0| 26577
0.61{ 0.05| 0.27| 0.44] 0.22| 1.59| 1.5| 4.62| 4.35| 1.07|10.04| 8.0| 8.97| 7.0 5.50| 5.0|26359
0.46] 0.13} 0.39| 0.71| 0.63| 2.32| 2.2| 0.0610.11| 5.2615.43(16.0|10.17| 6.5| 12.07| 12.0/ 26713
.13 0.05| 0.24] 0.35| 0.31| 2.08| 2.0[ 3.43| 4.17| 0.81| 8.41| 7.0| 7.60| 6.0| 10.41| 10.0| 26714
7.83| 0.03| 0.09| 0.47| 0.14| 8.56 8.5| 0.05| 6.82| 1.46| 8.33| 8.0| 6.87| 4.5| 9.28/ 8.0 26360
1.03| 0.05| 0.29] 0.38 0.35| 2.10|'3.0| 6.13| 4.92| 1.18|12.22{10.0|11.04| 9.0 5.70| 5.0| 26715
1.06{ 0.06| 0.15| 0.33| 0.30| 1.g0| 2.0| 6.49| 4.38| 1.23|12.10|10.0{10.87| 9.0| 6.00| 5.0| 26287
l.z«ﬂ 0.05| 0.43| 0.54| 0.38| 2.69| 2.5! 2.10| 5.91| 1.30| 9.31| 8.0| 8.01| 6.0/ 8.92| 8.0|26519
2.06{ 0.21] 0.61] 1.48| 0.73| 5.09| 5.0/ 0.90| 7.48| 3.24{11.62|10.0| 8.38] 7.0| *5.83| s5.0| 26520
2.23| 6.23| 0.61| 1.31| 0.65| 5.03| 5.0] 0.96| 8.20| 2.28|11.44|10.0} 9.16{ 7.0|210.72| 10.0| 26712
0.90| 0.06| 0.23| 0.35| 0.43| 1.96| 1.6{ 5.31| 3.98| 1.06{10.35|10.0| 9.29| 8.0| 2.31| 2.0/ 26716
0.40| 0.09| 0.45| 0.93| 0.55| 2.42{ 2.3| 4.92| 4.25| 0.92[10.09|10.0| 9.17| 8.0 5.12| 5.0|26580
1.09{ 0.14{ 0.57! 0.85| 0.80{ 3.45| 3.3] 2.65 3.74| 1.04| 6.43| 6.0 5.39| 4.0 4.64' 3.8/26581
1.73| 0.10] 0.35| 0.94| 0.50| 3.62| 3.6( 2.68| 5.54! 1.13| 9.35| 8.0| 8.22| 6.0 7.65 7.0|26521
0.46| 0.00| 0.03| 2.06{ 0.71| 3.26| 3.0/ 0.08| 8.95| 9.34/|18.37|16.0| 9.03|....| 13.00| 12.5| 2671
4.58] 0.08} 0.45) 0.82| 0.33| 6.29| 6.3 1.14| 6.78| 1.42| 9.34| 9.0| 7.92| 7.0| 7.57| 7.5/ 2671
1.20{ 0.21] 0.96| 1.48| 1.05| 4.90| 5.0[ 0.98! 7.29| 1.32| 9.59| 8.0| 8.27| 6.0|%12.18| 11.0| 26555
0.67| 0.16| 0.94| 1.17| 0.89| 3.83| 3.5| 1.07| 7.02| 1.62| g.71| 9.0{ 8.09| 7.0|®10.30| 8.8| 26556
2.11| 0.15] 1.10| 1.24| 0.66| 5.26| 5.0( 0.72| 4.42| 1.05| 6.19| 5.0| 5.14| 4.0| *6.79| 6.0| 26579
0.75| 0.25| 0.64| 1.05| 1.15| 3.84] 3.8 1.32| 3.90| 1.55| 6.77| 5.0| 5.22| 4.0[ '3.45| 3.0/ 26719
0.12' 0.52' 0.28| 0.72! 0.46! 2.10! 1.7! 1.49| 3.38' 1.62| 6.49| 6.0' 4.87| 4.0l s5.01] 4.0/26363

11.20% as muriate, 7.37% as sulphate.
?1.13% as muriate, 4.70% as sulphate,
30.90% as muriate, 9.82% as sulphate.
40.88% as muriate, 11.30% as sulphate.

%0.80% as muriate, 9.50% as sulphate.
¢ 1.30% as muriate, 5.49% as sulphate.
10.60% as muriate, 2.85% as sulphate.
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‘g ]
|8 |8
S Manufacturer and Brand. Place of Sampling. gi i sz :
% + -1
€2 A é
5| 3 |E
a s |«
Sampled by Station Agent:
Sanderson Fertilizer & Chemical Co.
( Continued).
26362 |Corn Superphosphate ............. New Haven, Shelton,
Portland .......... .e..|$28.25/8$18.82| so.1
26361 [Formula A .......ccvviviieeinnees New Haven, Derby,
Portland ........... 36.00 24.92| 44.5
26237 |Formula B ...........ccicvvinnnn Highwood New Haven . 35.00| 25.95| 34.9
26557 | Kelsey's Bone, Fish and Potash....|Branford, Granby ....... 27.50! 24.82| 10.8
26364 |Potato Manure.......... vesvessi..New Haven, East Hamp-
ton, Shelton, Derby ....| 31.50| 19.37| 62.6
26720 [Special with 10% Potash............ New Haven, Portland ....| 37.00{ 23.42| 58.0
26522 [Top Dressing for Grass and Grain..New Haven, Cromwell, .
Torrington ............ 37.25| 27.90{ 33.5
The C. M. S8hay Fertilizer Co.,
Groton, Conn.
26523 |Corn Fertilizer...... teeeseienecens Leonard’s Bridge, Pres-
ton, Andover ..........| 28.50| 21.14] 34.8
26365 |Potato Manure........... veeeeses.|New Britain, Meriden,
Leonard’s Bridge ...... 33.00| 26.72| 23.5
26721 (Grass Fertilizer ...................|Leonard’s Bridge, Groton .| 36.00| 28.58 26.0
26486 |Special Mixture.........cccievenene Gilead ........... veeeeee] 35.00| 33.54| 4.4
26487 o eeaens ceceraenenns e rieieeeaaaes eeeoo| 32.00| 27.58( 16.0
M. L. Shoemaker & Co.. Phila-
26259 “Swi!t-Sure" guperphosplmte for{Hartford, Windsor Locks,
General Use..............%.... Milford ..... ceenee «eso| 35.00] 25.19| 38.9
26582 | Swift-Sure” Superphosphate for|
Potatoes.....ccooo0neeeicacecnnn Milford, Guilford ....... .| 35.00] 26.58! 31.7
26583 |** Swift-Sure” Superphosphate for
Truck, Corn and Onions ........ Milford, Guilford ........ 29.00| 19.93| 45.5
8Swift’s Lowell Fertilizer Co.,
Boston, Mass.
26726 |Swift's Perfect Tobacco Grower ....[Warehouse Point, Elling-
ton ...... cevesceceens.| 38,00 24.48| 55.2
26723| ** Potato Grower ............. Southport .......ccc0nnn. 35.00{ 26.16| 33.8
26722| *‘* Special Corn and Vegetable|Warehouse Point, New
Manure ...........ci0vvnnennnnn Canaan ........... «...| 38.00| 25.33| 50.0
36724 Swift's Special Grass Mixture......|Rockville ............... 39.00{ 26.14| 49.2
26412| ** Special Potato Fertilizer ....[{Southport, Warehouse
Point, Guilford .......| 34.75| 22.30| 55.8
26411 ‘‘  Superior Fertilizer with 1o%Rockville, Wethersfield, .
Potash ..........c.civiiiiinnnne Guilford .............. 38.75| 28.69| 35.0
26725 |Swift's Tobacco Manure ........... Warehouse Point ........ 42.00{ 30.97| 35.6
2655 ‘“ Lowell Animal Brand ....... Suffield, New Britain,
R Cheshire ......cc...... 33.75| 19.85| 70.0
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ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
. é P § Total. 4 P % Total. ’ ““Available.”
$| 5 |5, |85 |54 3122 |% 3 3 3] 8
EE"'ﬁfg-'f—ga“ai'ze‘a‘"e“s
2<3§§35§§§§-§§§=§§§g
=t = (838 |F & |88 |3 |6|& (o] [ % | © a
- N S L
’ -
0.21| 0.14; 0.68] 0.67| 0.45| 2.15| 1.7| 5.22) 3.11{ 1.66| 9.49| 9.0| 8.33| 7.0| 3.12| 2.0{26362
0.78| 1.24] 0.32] 0.73| 0.34| 3.41| 3.3| 4.93| 2.32| 1.19| 8.44| 9.0| 7.25| 6.0 7.19| 6.0|26361
0.72| 1.02| 0.33| 0.76{ 0.49| 3.32| 3.3| 6.22| 1.92| I.11| 9.25|10.0{ 8.14| 6.0 16.63| 6.0|26237
....| 0.70| 0.78} 0.95| 1.00| 3.43| 2.5| 2.13| 4.65| 0.88| 7.66| 5.0|*6.78] 4.0| ®5.77| 4.0{ 26557
0.16| 0.60| 0.46| 0.63| 0.33| 2.18| 1.7| 3.71| 2.36| 1.16| 7.23| 7.0| 6.07| 5.0 6.55| 6.0|26364
0.48| 1.48| 0.26 0.38| 0.22| 2.82| 2.5| 4.25| 1.79| 1.18 7.22| 7.0| 6.04| 5.0 9.38| 10.0| 26720
1.98] 0.50/ 0.00| I.01| 0.61] 4.I0| 4.0| 5.94| 2.12| 0.61} 8.67| ...| 8.06( 7.0| 7.28 7.0 26522
0.20| 0.15{ 0.97| 0.68| 0.98] 2.98| 2.5| 1.63| 4.54 1.71| 7.88| ...| 6.17] 7.0 4.38| 3.0|26523
1.02| 0.12| 0.98| 0.72| 0.81| 3.65| 3.5| 4.74] 4.51| 0.79| 9.44] ...| 8.65| 7.5 6.34] 6.0/26365
0.81] 0.15| 1.66| 0.87| 0.93] 4.42| 4.0 1.93| 5.16| 1.80| 8.89| ...| 7.09| 7.5| 5.98| 6.0| 267312
0.50] 0.20| 2.43| 1.01| 0.67| 4.81| 4.1| 1.32| 5.58| 1.93| 8.83| 8.0| 6.90| 8.0| 38.76| 7.5|26486
..| 0.15| 1.76| 0.86| 0.65| 3.42| 2.9| 2.50| 4.56| 2.20{ 9.26| ...| 7.06| 8.0| 8.52| 7.5|2648%7
1.01| 0.02| 0.48| 0.90| 0.50| 2.91| 2.9| 7.36| 2.63| 0.77/10.76] ...| 9.99| 9.0 *5.47| 4.5|26259
1.08| 0.03] 0.57| 0.81] 0.54| 3.03| 2.9] 6.92| 3.00| 0.77|10.69 .| 9.92| 8.0 7.53| 7.0|26582
0.70{ 0.01| 0.28| 0.46| 0.30| 1.75] 1.7| 5.67| 3.53| 1.41{10.61| ...| 9.20| 8.0 5.91| 5.0/26583'
\
2.29{ 0.13] 0.32| 0.84| 0.36| 3.94| 4.1] 3.77| 1.23| 0.18] 5.18| 5.0[ 5.00| 4.0 $6.35/ 6.0|26726
....| 1.15| 0.91]| 0.84] 0.32| 3.22| 3.3| 4.68| 2.19| 0.38| 7.25| 7.0| 6.87| 6.0| 9.52| 10.0|26723
...! 1.55] 0.75| 0.63| 0.27| 3.20| 3.3| 6.98| 1.71| 0.42| 9.11| 9.0| 8.69{ 8.0 7.00| 7.0[26722
....| 2.30| 0.89] 0.57| 0.25| 4.01| 4.1| 6.19| 1.55| 0.18| 7.92{ 8.0| 7.74| 7.0| 5.95| 6.0| 26724
0.04| 1.10| 0.23| 0.62] 0.25| 2.24| 2.5| 5.40( 1.02| 0.12| 6.54| 7.0| 6.42| 6.0| 10.02| 10.0( 26412
....| 1.98| 0.64| 0.65| 0.33| 3.60| 3.7| 6.51| 1.41| 0.40| 8.32| 8.0| 7.92| 7.0| 10.26| 10.0| 26411
2.33| 0.06| 0.46{ 0.83| 0.31| 3.99| 4.0| 5.54| 1.49| 0.22| 7.25| 7.0| 7.03| 6.0|¢10.80| 10.0| 26725
... 0.94} 0.78] 0.41! 0.27| 2.40! 2.5| 5.83| 2.52| 0.82| 9.17! 9.0| 8.35! 8.0 4.00| 4.0/26558

10.97% as muriate, 5.664 as sulphate.
$ 0.70% as muriate, 5.07% as sulphate.
$ 2.10% as muriate, 6.66% as sulphate.

6

"0.80$ as muriate, 4.67% as sulphate.
8 0.94% as muriate, 5.41% as sulphate.
¢ 1,004 as muriate, 9.80% as sulphate.



82

NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, IQII.

3 ]
[
¢ | § [£3
. g5 | : |93
S Manufacturer and Brand. Place of Sampling. £e ] S¢
5 | s (BsE
K [] -
3 Lt
Sampled by Station Agent:
Swift’'s Lowell Fertilizer Co.
( Continued).
26414 |Swift's Lowell Bone Fertilizer...... Rockville, Warehouse
. Point, Guilford ...... ..|830.25/817.46] 73.3
26410 |Swift's Lowell . Empress Brand...... Southington, Guilford,
Moosup .....evvvvrnnn 27.00| 13.20/104.5
26413 |Swift's Lowell Potato Manure...... Rockville, Seuthington,
Guilford ............. 31.25 16.09! 04.3
26288 [Swift's Lowell Potato Phosphate.. . .|Suffield, New Britain 35.00| 21.58| 62.2
Tanner & Wilcox, Winsted, Conn,
26459 [Reliable Potato and Garden Phos-
Phate.......oiiiiiiiiiiiiinnns |Winsted ................ 34.00} 30.73| 10.6
Welis & Downs, Danielson, Conn.
26415 |Special Economical 6-8-5........... Danielson, Brooklyn (3) ..| 35.00! 29.29| 19.5
The Wilcox Fertilizer Co., Mystic,
Conn. -
26727 [Complete Bone Superphosphate....|Mystic, So. Meriden ..... 36.00| 20.26! 77.7
26265 |Fish and Potash ............ teeeen Suffield, Wallingfdrd,
Mystic ..oooviininnnns. 27.75| 18.69| 48.5
26729 |4-8-10 Fertilizer.......... ........ Mystic, Ellington ........ 41.00| 30.97| 32.4
26493 |Grass Fertilizer ................... Suffield, Mystic .......... 38.25| 27.58} 38.7
36585 H. G. Fish and Potash ............ Mystic, Ellington ........ 31.00| 25.13| 23.4
26728 |H. G. Tobacco Special ...... eeenn Mystic, Ellington ........ 38.00| 27.64| 37.5
26495 Potato Fertilizer .................. Suffield, So. Meriden,
Andover .............. 31.00] 19.26] 61.0
26494 |Potato, Onion and Vegetable Phos-|Wallingford, Norwich,
phate .........iiiiiiiiiiiianens Andover .............. 35.50| 27.42{ 29.5
26584 |Special Superphosphate............ Mystic, So. Meriden ..... 30.00| 14.51{102.6
8. D. Woodruff & Sons, Orange,
Conn. .
26260 |Home Mixture......cooovnvneeenes orange .....oovvevennnnen 31.00| 26.64! 16.4
Sampled by Purchasers and others : .
26628 |Bowker's Complete Alkaline Tob. -
Grower with Carbonate .......... W. Suffield: S, Viets .,..] ....| 29.29| ....
26289 *Bowker's Tobacco Ash Elements. .| W. Suficld-- S. Viets ....| 32.50 24.19{ . ...
26629 . “ . ‘“ W. Suffield - S, Viets ....| ....| 22.45] ....
26456 Buffalo High Grade Manure ....... Branford: A. E. Plant ... .. 21.42) ....
26319 |Coe-Mortimer's Peruvian Tobacco .
l Fertilizer ..........coiiveiinenn, Poguonock : J. A. Dubon..| 46.00] 35.22| ....

¥ See note on page 59.
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ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. PoOTASH,
. : ’ Total. R Total. ¢ Available.”
a |3 1513 — 14143 . : .
2085 |, |54 IIERERE |3 LR
353‘733‘333.“33'6.-.3.-5‘“
éf;.—;siié‘giéié‘é??s%:g
=l = FEi&F & dis | g|d| || &8 2181 &
i
....| 0.09] 0.95| 0.40 0.24] 1.68| 1.6| 6.84] 1.76{ 1.37| 9.97| 9.0/ 8.60| 8.0] 3.16] 3.0/ 26414
....| 0.06] 0.64] 0.32 0.20| 1.22| I.3| 4.I13| 3.20| 0.69| 8.02| 8.0] 7.33| 7.0] 2.13| 2.0/26410
....| 0.31| 0.58] 0.43]| 0.28} 1.60| 1.6 5.05] 2.28! 0.54| 7.87| 8.0] 7.33] 7.0| 3.94| 4.0} 26413
0.15] 1.00| 0.41! 0.55! 0.30! 2.41| 2.5| 7.37| I.31| 0.40{ 9.98] ¢.0{ 8.68) 8.0 s5.91| 6.0| 26288
1.10} 0.06{ 0.68] 1.16] 0.66] 3.66' 3.3 3.72| 5.17| 3.49/12.38] 9.3 8.89] 8.0] 9.56/ g.0! 26459
—t——

2.14; 2.59; 0,20 o0.11 5.04] 4.9 6.46! 1.61] 1.60] 9.67| g.0f 8.07| B.0] 6.08{ 5.0 20415
1.22' 0.13' 0.23| 0.47] 0.37] 2.42{ 2.1] 1.56| 6,03| 4.36{11.95{ 9.0| 7.59| 8.0| 4.34| 3.0 26727
....| 0.237]| 0.53] 0.99] 0.81] 2.60| 2.5| 0.74] 4.27| 3.34| 8.35| 6.0] 5.01| 5.0/ 3.62| 3.0 26265
1.87: 0.10{ 0.17 0.85/ 0,58 3.57| 3.3| 5.35| 3.42| 1.50{10.27| 9.0 8.77! 8.0’ 11.14| 10.0] 26729
1.81; 0.18] 0.22| 1.42| 0.59] 4.22: 4.1 3.53| 3.33| 2.57| 9.43] 7.0{ 6.86] 6.0 *6.02| 5.0.26493
0.09! 0.25! 0.73 1.54| 1.04] 3.65] 3.3/ 4.17| 2.12| 0.95| 7.24| 7.0] 6.29] 6.0 5.85! 5.0{ 26585
1.!7: 0.05/ 0.32| 1.17{ 0.86 3.57| 3.3, 0.00{ 6.30] 2.83| 9.13| 7.0] 6.30| 5.0 38.29] 7.0/ 26728
0.97 O.11] 0.28 0.61| 0.29| 2.26| 2.1 1.63] 4.74] 3.02| 9.39 7.0 6.37| 6.0/ 5.44] 4.5!26495
1.52 0.20| 0.17| 1.10| 0.63] 3.62| 3.3| 5.09! 3.24] 1.7g!10.12 8.0| 8.33| 7.0{ 47.30| 6.0/ 26494
0.20| 0.14: 0.22| 0.47| 0.31| 1.34] 1.0| 1.50| 6.39/ 2.87/10.76| ¢.0| 7.89; 8.0 2.48| 2.0/ 26584
1.60{ 0.09i 0.41] 0.63] 0.92| 3.65! 3.3! 3.40] 4.46| 1.57] 9.43| 8.0 7.86 7.21] 8.0] 26260
1.00i 0.00: 0.38] 1.83] 0.89| 3.80| 4.1} 1.15] 5.63| 1.66| 8.44] 5.0| 6.78| 4.0] ®6.50] 5.0; 26628
.. cer] vvedf eendd 22T 0.14] . ..] 1.05] 6.78] 3.57{11.40] ...| 7.83] 6.0/%15.97 15'°i26289
veeid wuna] veedf eeedd vunl 0.12] L1 0.96] 7.11{ 137! 9.44| ...| B.07] 6.0{ 14.98| 15.0, 26629
1.41 0.21} 0,00] 0.09| 0.14] 1.85| ...| 3.53| 3.17} 0.69| 7.39 6.70! ...| 10.96 ....| 26456
1.81{ 0.90, 0.34] 1.25! 0.88] 548! 5.0' 1.98| 5.17 0.65! 7.80! 7.0] 7.15] 6.0!% 10.61] 10.0! 26319

16.88¢ as muriate, 4.26% as sulphate.
? 3.99% as muriate, 2.03% as sulphate.
30.80% as muriate, 7.49% as sulphate.

4 5,784 as muriate, 1.52% as sulphate.

% 0.9o% as muriate, 15.07% as sulphate.
10.74% as muriate, 14.24% as sulphate.
¢ 0.80% as muriate, 9.81% as sulphate.

% 0.41% as muriate, 2.34% as sulphate, 3.75% as carbonate.

7
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NITROGENOUS SUPERPHOSPHATES.
1 < ]
g . |ge
g, | & §f
. 58 | & |35
5 anufacturer and Brand. Place of Sampling. H i g 9% §
z - -
H Bg | 35 |532
i 5 | 3 |[8XF
a I s &
Sampled by Purchasers and others.
26972 |Conn. Valley Orchard Co., High
Grade Fertilizer................. Deep River : C. V. O. Co.|$28.00( . .
26458 |[Sanderson’s Kelsey’s Bone, Fish and
Potash .......coocviviininnnnnn. Branford: A. E. Plant . .. . [$25.40| ....
26457 |Sanderson’s Kelsey’s Bone, Fish and
Potash, 104 Potash .............. Branford: A.E. Plant ... | .... | 24.84] ....
26512 Sanderson's Special Mixture, 4-8-8 .| Milford : F. H. Woodruff]
. &Sons..iiiiniiiainns P I 198 ¢ { I
26244 |Manchester’s Formula. ............ Winsted : E. Manchester ’
&Sons....ooiiiinannan 28.06] ....
26245 |Manchester's Special Formula .... | Winsted : E. Manchester
&Sons .......ciiennnnn .. | 33.61f ....
26159 (Shay’s Special ..co..vvvviveinanns Manchester : C. R. Burr .
. & Co. voveiiivnnnnnnnn .| 36.85] ....
26547 (Wilcox’s Browning's Formula...... Storrs : E. J. Browning ..| 30.00| 32.58| ....
26246 |Wilcox’s Fielden's Formula No. 1..|Grotons - H. Fielden ..... 34.04| 32.99| - ...
26247 |Wilcox's Fielden's Formula No. 2..|Grotonn : H. Fielden ..... 40.76| 39.41| ....
26317 |Wilcox's Fielden's Formula No. 1..
Grain and Potatoes.............. Groton : H. Fielden ..... eees | 30,71 ...
26318 |Wilcox’s Fielden’s Formula No. 2,
Grass. Groton : H. Fielden ..... 30.79 | «...

To obtain the Valuation of a Fertiliser, multiply the pounds
per ton of nitrogen, etc., by the trade-value per pound. The
several products give the values per ton of the several mgrednents
and their sum is the total valuation per ton.

PERCENTAGE DIFFERENCE.

Percentage Difference shows the percentage excess of the cost
price over the average retail cost, at freight centers, of the nitro-
gen, phosphoric acid and potash contained in she fertilizer; that
is, the percentage amount of the cost of the raw materials which
was added to it by charges for manufacture and sale.
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’

ANALYSES AND VALUATIONS—Continued,

NiTROGEN. PHOSPHORIC ACID. PoTasH.
-3 g % g Total, % % :j; Total. “Available.."

ved o wd] venil vend] veed] 2,600 2.8] L.l LLll] L1020 IT00] Lol Ll 4.26] 4.0] 26972
0.08] 0.6g| 0.81| 1.17| 0.88] 3.63| ...| 2.49| 4-27| 0.93] 7.69|....] 6.76{ ...} '5.57|.....] 36458
0.43{ 0.71| 0.30| 0.80} 0.72| 2.95} ...} 2.41} 2.93| 0.83| 6.17|....] 5.34 ...|*10.54].....| 26457
0.83] 0.97] 0.90f 0.32} 0.21 3.23{ 3.3] 0.00| 6.141 3.63| 9.77 8.6 6.14] ...| 8.s5/ 8.0{26512
0.10] 0.15] 1.70}| 1.00| 0.84| 3.79] 3.5| 2.66] 4.07] 1.88} 8.61] 8.0| 6.73| ...| 7.88] 8.0/ 26244
1.04] 0.18] 1.83' 1.07! 0.95| 5.07 5.0| 3.17} 4.13| 1.05 8.35] 8.0/ 7.30] ...l ¥7.92] 7.5/ 26245
.75 0.18 | 4.31) 6.24] ...; 0.12} 4.97| 0.67] 5.76 ...| 5.00| ...} 10.67| ....|26159
3.50{ 0,00/ 0.08 3.58] ...| 7.84! 1.25| 0.18 9.27| ...| 0.09| ...| 15.21|..../20547
2.89| 0.08] 0.14} 1.90| 0.85] 5.86] ...| 0.00{ 2.63| 0.43] 3.06] ...| 2.63| ...| 49.88|....]26246
3.74| 0.07{ 0.33| 1.82| 1.12| 6.08|...] 0.21| 2.93| 0.63] 3.77 ...| 3.14] ...| 17.13|....| 26247
1.77| 0.09{ 0.19| 1.55| 0.80! 4.40| ...]| 0.12| 2.84] 0.52| 3.48] ...| 2.96] ...|%12,17|....] 236317
2.44i 0.08] 0.18! 1.48! 0.88] 5.06!...! 0.14] 2.48] 0.45] 3.070 ...1 2.62] ... *10.43] .... 26318

10.74% as uiuriate, 4.83% as sulphate, ¢1.55¢ as muriate, 8.33% as sulphate.
19.57% as muriate, 0.97¢ as sulphate. ¢ 1.10% as muriate, 11.07% as sulphate.
$1.25¢€ as muriate, 6,67% as sulphate,  *1.10% as muriate, g.33% as sulphate.

This information helps the purchaser to determine whether it
is better economy to buy the commercial mixed fertilizers, of
which so many are now offered for sale, or to purchase and mix
for himself the raw materials. In some cases the prices quoted
by dealers differ very widely, in extreme cases by $5.00 per ton.
As the percentage difference varies with the price, any uncer-
tainty or misstatement as to price makes a corresponding uncer-
tainty and inaccuracy in the percentage difference,

The average cost per ton of two hundred and fifty-five nitroge-
nous superphosphates, of which the costs and valuations are given
in the table, is $34.51, the average valuation $33.10,
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The average composition and cost of nitrogenous superphos-
phates for the last four years have been as follows:

# Available .
Total Phos- Phosphoric . Percentage
Nitrogen. phoric Acid. Acid. Potash. Cost per Ton. Difference.
1908........ 291 9.55 7.97 5.63 $34.13 385
1000. .. .uss 293 9.52 8.00 5.78 33.96 52.1
I0I0...c.... 2.68 9.28 7.83 5.88 34.36 469
I9II........ -2.95 8.86 7.60 6.01 34.51 49.4

A full statement of the average percentages of the different
forms of nitrogen in the nitrogenous superphosphates in 1911 15,
Nitrogen, as nitrates, 0.74; as ammonia, 0.73; water-soluble
organic, 0.38; active-insoluble organic, 0.64; inactive organic,
0.46. , ’

The above averages do not at all represent, of course, the
average quality of the whole amount of commercial fertilizer
used in the state, To get that result would require a knowledge
of the tonnage of each brand which was sold. If 30,000 tons of
a hjgh-grade fertilizer were bought in this state and 10,000 tons
of a low-grade, the average composition of the fertilizer used
would be got, not by averaging the analyses of the two brands,
but by multiplying the analysis of the high-grade brand by three
before averaging.

. 2. SAMPLED BY PURCHASERS AND OTHERS.

In the table pages 82 to 85 are given the analyses of seventeen
samples drawn by others than the station agent. The sta-
tion assumes the responsibility only for the accuracy of analysis
of these samples, not for the accuracy of the sampling. The
sender, however, provides a certificate, stating that the sample
was drawn properly in substantial accordance with the station’s
directions,

HOME MIXTURES.

The following table contains analyses of thirteen samples of
fertilizer mixtures sent by those who had prepared or used them.
The formulas by which they were prepared are also given.

The analyses indicate more care in weighing and mixing than
has been usual in previous years. 26485, however, has more than
twice as much potash as the formula should furnish,

Knowing the source of the organic nitrogen in these mixtures,
the determination of its solubility shows the value of the con-
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ventional method used generally with mixtures. Eleven of the
thirteen samples contained organic nitrogen, of which from 76.5
to go.5 per cent. was soluble and active, satisfactory percentages
for the high-grade materials used, tankage, bone or blood. In
26429 and 26428, however, the solubility is only 45.9 and 46.3,
respectively, entirely too low percentages for tankage. The
tankage used in these mixtures, however, 26422, as has already
been shown on page 52, is distinctly inferior.

The home mixtures have an average composition of 3.59 nitro-
gen, 8.15 available phosphoric acid and 9.59 potash, the average
cost is $29.15, and represents, in most cases, car lots, unmixed,
delivered.

LIME IN VARIOUS FORMS.
1. Limestone, Quick-lime and Slaked Lime.

The following thirteen samples of lime were collected by the
station agent, most of them in November, 1910, and show various
grades of lime on sale at Connecticut and Massachusetts kilns.

25605. Fresh Burned Lime. New England Lime Co., Red-
ding.

25593. Fresh Burned Lime, 1st Grade. The Stearns Lime
Co., Danbury. '

25694. Burned Lime, 2d Grade. The Stearns Lime Co., Dan-
bury. *

255885. Ground Lime Stone, The Stearns Lime Co., Danbury.

25604. Lime Hydrate. Connecticut Lime Co., Canaan.

25589. Air-slaked Lime. New England Lime Co., Canaan.

25602. Air-slaked Lime. New England Lime Co., East
Canaan,

250897, Air-slaked Lime. New England Lime Co., New Mil-
ford.

28591. Air-slaked Lime, New England Lime Co., Redding.

28098. Air-slaked Lime. "Connecticut Lime Co., Canaan.

25600. Air-slaked Lime, Wet. Canfield Lime Co., East
Canaan, .

26252. Lime. North Adams Lime Co., North Adams, Mass,
Stock of John Merrill, Suffield.

268427. R. R, Land Lime. Rockland-Rockport Lime Co.,
Rockland, Me. Stock of James Price, Warehouse Point.
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*HoME MIXTURES—FORMULAS.

; Formula.
| 4| SE 1 ole
i | S| =l E - ] Sleg
El.;;‘l:n Made by or for b é 3 | j- : Eg :ggﬁ_
ET EEE S FEE e
£ o g2 = x R Y-
ORI RN BN R
s B 1S .i_l il
264862 W. T. Andrew,, Tyler City.......... .lz5o voal...|700| 690]....|360|... .
26360 E. J. Ayres, North Franklin, No. 1..|200{...|...|500[1000]....|300{...]...{...
26367 Elel Ayres, North Franklin, No. 2..|200|...|...|667 958]....[175[...|...[...
26190 |L. M, Benham, Highwood, Strawberry|...{...|...|600| 600|....|600].../...|...,
26191 |L. M. Benham, Highwood, Potato... 150|,../668/435 400|....[400...1...|...
26192 [L. M. Benham, Highwood, Pea and B
Bean v sihanasvasisernarae s sres l132|.. .|768 Boo|....1300]...]...]...
26485 [A. D, Clark, Orange,......ccccuuvs |200|...|...|{700| 60O}....[150{...]...]..
26389 |H. E. Clark, Middlebury, Grass..... 400(300/900/|. .. |.. ..} ]...|400]. . ...
26390 H. E. Clark, Middlebury, Corn...,.|400/300/g00|...|....|....[400]...
26391 |H. E. Clark, Middlebury, Orchard..|170 .|1400]...1430/...1...
26429 |Conn. School for Boys, Meriden,
2 1L e YR S R T P i P 500, .|500| 400}....|280|...!...{350
26428 |Conn. School for Boys, Meriden,
NVegatable, . . scii ziiediediiioepsion 100|. ..|750| 750}....[200}...{200]. ..

26193 |L. P. Kling, Highwood, Onions and

Beets......coivisne cocenns

Fresh Buned Lime.

25605 35593
Lime ...........cevia... 59.35 93.28
Magnesia ................ 37.50 1.95
Ironoxide ..........c.uuue LI0 214
Carbonic acid ............ 1.00 0068
Insoluble in acid ......... , 08 1.95
Water ...ocovviininnnnes 0.16 oo

Cost per ton f.0.b. bulk car-

Iots cvvveevnennrnnnennn 5.00 575t 450
Lime-magnesia costs in

cents per 100 lbs....... 26

30

25594
64.58
48
5.08
11.79
10.46
3.20

32

* Not sold in bulk. Price includes paper bags.

+ Fine ground.

Fresh

Ground Slaked
Limestone. Lime.

35595 25604
47.31  47.54
420 31.92
120 050
40.53 0.I2
676 422
veee. 1590
3.50*
34

Alr-

Slaked
Lime,
25599
3892
2595
0.94
412
0.84
2933

4.00

31
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HoME MIXTURES—ANALYSES.

89

Ni1TROGEN. ProsrHORIC ACID.
. ¢ O S
Station i 21 %25 s | £ | 3 .
= - b1 -3 -3

No. | § £5 | 48 .;-g 2| 2 % §

£.§ | gk £ HIDEE AR AR AN 5 F

x ss | &% Bz 3 : |82 k. ¥

e | s | |e¥ |l E| B3 & | & 3
36422 1.95 | 0.05 { 0.65 | 0.99 | 0.34 | 3.98 | 3.99 { 6.32 | 1.00 | 11.31 | 9.41 | $28.519
263 1.9510.08{0.77 1 0.54 | 0.27 | 3.41 | 6.60 | 3.50 | 0.90 | 11.00 | 7.92 27.70%
20367 | 2.48 | 0.08 | 0.89 | 0.63 | 0.36 | 4.44 | 6.09 | 3.55 | 1.07 | 10.71 | 5.31 27.30Y
26190 |..... 0.09 | 1.10| 0.64 [ 0.33 | 2.16 | 3.20 | 4.07 | 1.61 | 8.88 [16.73 27.80
26191 | 1.04 | 0.07 | 0.60 '1.49 0.36 | 3.56 | 1.95 | 6.15 | 5.50 | 13.60 [10.11 32.00
26192 | 1.21 | 0.09 | 1.19 | 0.92 | 0.22 | 3.63 | 3.71 | 4.21 | 1.98 | 9.g0 | 8.76 26.00
26485 | 1.62 { 0.05 | 0.40 | 1.31 | 0.54 | 3.92 | 3.19 | 5.41 | 2.81 | 11.41 [10.71 29.50
26389 | 3.01 | 0.19{0.72 | 0.78 | 0.32 | 5.02 | 0.11 | 8.22 | 4.78 | 13.11 {10,65*| 36.25
26390 | 2.40 | 0.16 | 0.80 | 0.90 | 0.27 | 4.53 | 0.71 | 8.05 | 3.11 | 11.27 {13.31 35.70

—

26391 | 0.96 | 0.00 | 0.06 0.03 1.05 | 0.00 | 7.76 | 4.14 | 11.90 |11.60%| 26.25]
26429 | 3.83 | 0.02 | 0.02 | 0.48 | 0.59 | 4.94 | 2.79 { 1.32 | 0.50 | 4.61 | 9.61 | 24.35§
26428 | 0.94 | 0.02 ] 0.04 | 0.72 | 0.88 {'2.60 | 5.14 | 2.48 { 1.09 | 8.71 | 8.97}| 28.50§
36193 | 0.83 | 0.08 | 0.76 | 1.41 | 0.34 | 3.42 | 5.15 | 2.92 | 0.91 | 8.98 |11.52 |........

* 1.32% as muriate, 9.33% as sulphate.

1 0.80% as muriate, 10.80% as sulphate,
| Car lot mixed delivered.

1 7.88¢% as muriate, 1.09% as sulphate.
§ Unmixed car lots delivered. 9 Unmixed delivered.

25598 256; 26252 26427

Air-Slaked Lime.
25603 35597 25591

Bime ............. 4990 4511 4368 4549 3003
Magnesia ......... 3552 3047 2026 3052 19.27
Iron oxide ........ 0.72 156 392 122 414
Carbonic acdid ..... 404 214 524 434 572
Ingoluble in acid .. 1.31 141 197 057 1.01
Water ............ 761 19.31 503 1786 30.83
Cost per ton ...... $400 400 400 350
Lime-magnesia costs

in cents per 100

Ibs. ........... 23 26 28 23 ...

1 Retail delivered.

59.10 ©61.38
0.56 1.54
525 9.50%

44
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25600 is wet from exposure to the weather and in consequence
it has a smaller amount of lime than the others,

A sample of ground limestone, sent by W. H. Plumb, Steven-
son, 272385, made by him from his own quarry, contained 51.9o
per cent. of lime and 0.93 per cent. of magnesia, being a quite
pure calcitic limestone. ,

The following nine samples were sent in by the purchasers and,
with one exception, were designated simply as “Lime” or “Agri-
cultural Lime”: ’

26152, sold by Olds & Whipple, Hartford; sent by C. B. Shel-
don, West Suffield. 26288, sold by Bellefonte Lime Co. ; sent by E.
N. Austin, Suffield. 26825, Farnam Lime Co., sold by Olds &
Whipple ; sent by J. B. Lewis, Southington. 26696, sent by Saml.
Orr, West Suffield. 26788, sent by C. F. Curtiss, Plantsville.
25909, R. R. Land Hydrated Lime, sold by Rockland-Rockport
Lime Co., Rockland, Me.; sent by G. W. Thorpe, West Cheshire.
25910, sold by West Stockbridge Lime Co., West Stockbridge,
Mass.; sent by F. M. Peasley, Waterbury. 25811, sold by Massa-
chusetts Lime Co., Sheffield, Mass.; sent by W. H. Camp, Water-
bury. 27010, sold by Mr. Plumb, Stevenson; sent by N. W.
Hendryx, New Haven,

26153 26396 26625 26696 26766

Lime 7..cieiiiiii it 7202 6576 6768 6326 4252
Magnesia ......ccooveiiiiciannan. ceene 0.54 106 093 243
Insoluble in acid ....ovvvvinann.., .
Loss on ignition ......... eeeenes vee. 2498 L. L. e
Cost PEr tON v.cvivereverrnnaranns $1000 1000 1000 ..... 10.00
Lime-magnesia costs céents per 100

60 76 73 ... 113

25009 35910 45911 27010

Lime ...cooiiiiiniiiinnninnienn.n 6208 5646 5456 5096
Magnesia .....ccovveciicineionnnas 180 544 306 o040
Insolublein acid ................. 134 3290 1099 7.90
Loss on ignition .................. B 1+ X ¥ o
Cost Per ton ....ccevinrvnerecnnns $9.50 150 5.00t

_ - Lime-magnesia costs cents per Ioo

0 73 e 43

* Much carbonic acid present.
1 In bags.
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2. Lsme Kiin Ashes.,\

Seven samples were analyzed, four taken by the station agent
and three sent in by purchasers.

26582. New England Lime Co., Redding.

25588. New England Lime Co., New Milford.

25601. Canfield Lime Co., East Canaan. QOut of doors.

25603. New England Lime Co., East Canaan. OQut of doors.

28473. Sold by Buffalo Fertilizer Co.; sent by Somerville
Mig. Co., Somerville.

28531. Massachusetts Lime Co., Sheffield, Mass.; sent by
Warner-Miller Co., New Haven,

26875. Sold by W. L. Mitchell, New Haven; sent by W, P.
Lockwood, Georgetown.

25592 25596 25601 25603 26473 26531 26975

Potash ............ 339 407 311 .56 034 1.52 0.I2
Phosphoric acid .... 1.87 .70 185 1.37 024 064 009
Lime ......cc...... 40.09 4476 4115 4500 4400 5160 32.10
Magnesia .......... 1208 ' 1040 1377 1504 055 236 0.65
Iron oxide ......... 560 476 540 450  ceeer eeren auees
Carbonic acid ...... 2615 3243 2025 3188 ... ... .....
Insoluble in acid.... 223 476 730 182 ..... 612 3613
Water ....oovcvevnn vanns 3.02
Cost per ton car-lots

at kilns ........ $750 750 ..... 450 500 550 5.00%

Lime-magnesia costs ,

cents per 100 lbs. 28 27 e 19 51 35 74
. 26975 is inferior in quality, having a relatively low per cent.
of lime and a high percentage of insoluble ballast. The cost of
lime-magnesia in these ashes is calculated by allowing 414 cents
per pound for water-soluble potash and 3 cents for phosphoric
acid. -

These twenty-nine analyses sow a rather wide range of
composition and of price. It is safer to buy quick-lime or
slaked lime from the kilns than to pick up “bargains” in “waste
lime,” which is likely to have a good deal of foreign matter, sand
and silicates in it.

The calculations of cost are based on “lime-magnesia”; that
is, both are counted together, assuming that for a first heavy
liming of soils, at least, magnesia is not inferior in effect to lime.

* Delivered.
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In general, it appears that in bulk, f.0.b,, at the kilns, the lime-
magnesia of stone lime or “quick-lime” costs about 28 cents
per 100 pounds; of air-slaked lime, 2914 cents; of ground lime-
stone, 34 cents; and of lime-kiln ashes, 32 cents.

At retail, delivered, it costs more than twice as much. The
freight rates from Connecticut kilns to the center of the state
are about $1.40 per ton in twenty-five-ton car-lots, or $1.80 in
five-ton lots. That is, in car-lots of lime, with 95 per cent. of
lime-magnesia, the freight adds 7.4 cents to the cost of 100
pounds of lime-magnesia; on 75 per cent. goods, it adds 9.3
cents, and on 50 per cent. goods, 14 cents.

MARL.

This is a soft, fine carbonate of lime, well adapted for agri-
cultural use near the place of production. Since only about half
of the material is lime, freight charges often make the cost of
actual lime delivered too high for economical use.

25642, sent by H. F. Pillsbury & Son, Barton, Vt.

26100, Shell Marl, sold by Vermont Marl Co.; sent by Geo. T.
Howland, Norwich. _ ' .

25642 26100

Lime voveiiriniensninnenasenauevansansoncons 51.27  49.50
Equal to carbonate of lime.................. 9or47 8831
Insoluble in acid ......ovvvvreveinirnnnnennn 3.88 7.02

COTTON HULL AND COTTON BOLL ASHES.

This valuable tobacco fertilizer has almost disappeared from
our markets. Only six samples were examined this year.

26202, sent by F. B. Hatheway, Suffield; 26508, sent by H. A.
Henshaw, Suffield; 28624, sent by Olds & Whipple; all sold by
Olds & Whipple, Hartford.

26994, “Gin and Memp,” and 269985, * “HAN,” both sent by
Spencer Bros., Suffield.

27021, sent by W, M. Hinson, Hazardyville,

26292 26508 26624 26994 26995 37031

Water-soluble potash ..... 2194 2205 2222 1508 1432 2066
Potash guaranty .......... 23.00 2300 2300 1857 1441
Costperton .....coouuvnns $45.00 4500 46.00 * *
Potash costs cents per

pound ................ 879 874 690 113 113

* Cost $2.25 per unit of water-soluble potash.
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In calculating the cost of the potash per pound an allowance
of $6.43 is made for the phosphoric acid contained in the ashes.

None of the samples reached the potash guaranty, the shortage
ranging from 0.09 to 2.59 per cent. - .

WOOD ASHES.

25208. Canada Wood Ashes, sent by Hitchcock Hardware Co.,
Watertown,

25991. “B.” Wood Ashes, sold by J. E. Perkins, Suffield;
sent by Bissell Graves Co., Suffield.

28058. Wood Ashes from Stafford Mills, sent by H., M. Gager,
Somers. Costs 25 cents per bushel of 60 pounds at mills.

26291, Canada Wood Ashes, sold by John Joynt, Lucknow,
Canada, claimed to contain 6 per cent. of potash; sent by F. S.
Bidwell & Co., Windsor Locks.

26297. Beaver Brand Unleached Hard Wood Ashes, sold by
Chas. Stevens, Napanee, Canada, claimed to contain 4 per cent.
of potash; sent by G. N. Skinner, Rockville.

268509. Canada Ashes, sold by Bowker Fertilizer Co., New
York, and claimed to contain 3 per cent. of potash; sampled from
stock of Lightbourn & Pond Co., New Haven.

26968, Ashes, sold by Magnus, Mebee & Reynard, New
York; sent by Connecticut Valley Orchard Co., Deep River.

26880. Unleached Wood Ashes from birch mill; sent by Theo.
A, Stanley, New Britain.

27017. Pure Unleached Canada Hardwood Ashes, sent by
F. W. Judson, Waterbury.

Two out of the five lots of “pure unleached Canada ashes”
contain less than 1 per cent. of water-soluble potash. Two others
have less than 3 per cent. and one only, 28291, has over 4 per
cent. of water-soluble potash,

The sample 26058, from mills in this state, for which no claim
is made that it is “pure” or “hard wood” or “Canadian,” ranks
with the best of the imported articles and is cheaper than any.

The prices quoted range from $12 to $18 a ton: too high, in
our opinion, to permit of their economical use. Lime, for which
they are chiefly valuable, can be bought more cheaply in other
forms.
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26990 is ashes from birch twigs. The mineral matter of young
twigs is specially rich in phosphates, which explains the high per
cent. of phosphoric acid found.

TOBACCO ASHES.

25918. Ashes from broad leaf tobacco, burned while in the
bundle ready for delivery to packer; sent by G. A. Cleaveland,
Windsot Locks.

26290. Sent by C. A. Prout, Suffield.

35915 a6ago
Potash ......voiiviiniiinnnerineninncnoas 18.54 20.23
Phosphoric acid .......eovveiiiiecnienans 1.60 224
Lime ..ooviiiiiiiiiiiiiiiieiiirnnane, 18.12 ' 20.70
Magnesia ......ciciiiiiiiiiiieiiiiia, ceees 6.55 -

SHEEP MANURE.

26232. Pulverized Sheep Manure, sold by Natural Guano Co.,
Aurora, Ill.; sampled from stock of D. B, Wilson Co., Waterbury.
Guaranty, 2.25 nitrogen, 1.50 available phosphoric acid and 1.50
potash.

26238. Wizard Brand Manure, sold by Pulverized Manure
Co., Chicago, through Frank S. Platt Co., New Haven; sampled
from stock of Lightbourn & Pond Co., New Haven. Guaranty,
1.8 nitrogen, 1.0 phosphoric acid and 1.0 potash.

28708. Sheepino Natural Guano, sold by Niantic Menhaden
Oil and Guano Co., South Lyme; sampled from stock of J. P.
Barstow & Co., Norwich. Guaranty, 1.50 nitrogen, 1.0 phos-
phoric acid and 4.0 potash.

26232 26236 26709

Nitrogen in nitrates .............cvvvvunennennn. 0.00 0.00 0.43
“ in ammonia .......iiiiiiiiiiiiianann. 006 o042 0.3

“ organic, water-soluble ................. 0.34 033 0.16

“ “  active insoluble ............... 057 o048 oaz21

“ “  inactive insoluble.............. 1.45 1.15 0.59
Total NItrogen ......ccoveeieneeninrnneerennnes 242 238 1.44
Woater-soluble phosphoricacid ................... 053 08 023
Citrate-soluble “ R N 043 023 064
Citrate-insoluble  “ S 028 o013 ol0
Total phosphoric acid ........................ 124 116 097
Potash calculated as muriate..................... 08 o090 23
“ “ “ sulphate ................... 147 078 1.94
Total potash ......coiiviiiiiiiniiirennnenenn, 2.27 1.68 424

COSt PET tOM «evrerinr i rrnrerennesnnreennnes $25.00 3000 38.00
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The analyses show that this material contains moderate amounts
of nitrogen, phosphoric acid and potash, which could be bought
in forms of fertilizer chemicals for about $11 to $12 per ton.

The solubility of the organic nitrogen is very low, ranging from
38.5 to 41.3. The same is true of the nitrogen of other forms of
manure. It must be remembered, however, that 60 per ceht. of
sheep manure consists of fine, easily decomposable ammal and
vegetable matter, which forms humus in the soil and has great
value in feeding the soil bacteria and in regulating the water"
content of the soil, and that the chief value of all manure, at least
on light soils naturally poor in humus, usually rests in this
humus-bearing and humus-yielding material. The sheep manure
contains, ton for ton, two or three times as much of it as stable
manure.

TOBACCO STEMS.

26293 Sold by R. M. Goodrich; sent by W. H. Olcott, South
Manchester.

269968. Cut Stems, sent by H. K. Brainard, Thompspnville.
26997, long stems, sent also by Mr. Brainard.

26293 26996 26997

Nitrogen in nitrates ......ccceceeeecnsccss 0.30
“ “ AMMONIA «.vvveerevscsnssannes 0.27
“ OTRANIC ..vvvvrvnrrienvnncsncnnnn 163 ceeee eenes
Total nitrogen .....vvoveevnieiuennrnaeens 220 237 248
Phosphoric acid ....ccvvvenvinevincannes 041 042 041
Potash ...ccoivevriniossncconnsoansonases 320 600 532
COSt PEF 10M +vvvenervnernnrrnnennsens v... $1200 1200 1200
v
MUCK.

25640, taken from surface of 2 swamp formerly covered by a
pond; 20641, taken from eighteen inches below surface of
swamp; both sent by Olaf Swanson, Naugatuck.

25958, sent by W. Harrington, Greenwich.,

26138, from a New Jersey bog, sent by B. T. Fairchild, Green-
wich,

26983, sent by G. A. Drew, Greenwich.

27000, sent by C. M. Jarvis, Berlin.

27011, surface samples; 27012, taken from three feet below
surface; both sent by F. DeWitt Wells, Greenwich,




MUCK. - 97

25640 25641 25058 26138 26083 27000 27011 27012

Water ............ 65.33 8006 6204 5731 7440 7981 1140 6296
Organic matter .... 2524 1282 2941 3302 6.17 16,03 2094 29.39
Mineral matter..... 943 712 855 97 19.43 416 61.66 7.65

Nitrogen .......... 090 038 08 136 022 o045 109 08I

Calculated Water-free.

Organic matter .... 7282 64.36 77.34 77.17 2409 79.38 3o.4i 79.35
Mineral matter..... 27.18 35.64 2266 2283 7591 2062 69.59 20.65
_ Nitrogen ........ .. 260 18 216 318 o8 222 123 219

The four samples tested showed organic nitrogen solubilities
of 23.2, 26.9, 30.6 and 50.0 per cent. -

Inquiry was usually made by those who sent the samples as to
the fertilizer value of muck or peat. The percentages of potash
and phosphoric acid are very small. The nitrogen in muck,—
which is essentially vegetable matter, which has slowly decayed
in the absence of much air,—is that which has resisted the general
decay or has changed into forms which are resistant. Naturally
it will become only slowly avajlable to crops. The chief value
of muck lies in its vegetable matter or humus. This is a very
effective absorbent when fairly dry, and can be used in stables
to absorb urine and dung liquor and as a deodorizer.

Connecticut experience has’also shown that when peat is com-
posted with its own bulk of stable manure, the mixture is as val-
uable as the same bulk of manure.

The nature of these mucks is best learned from the water-free
analyses. The mineral matter is chiefly sand and soil. Samples
26983 and 27011 contain more of this than of peat, and in so far
are less valuable. On the other hand, peats which in water-free
condition consist chiefly of vegetable matter, hold water very
tenaciously, and dry out very slowly after digging, so that they
are expensive to handle. It is quite possible that the peats which
contain a good deal of soil may dry out so much more rapidly
than the others as to make it more profitable to handle them.

SHODDY AND HAIR WASTES.

28077. Shoddy Waste, sent by G. W. Hughes, Rockville.

28586, Park’s Fertilizer; 26887, Pouncing or Shaving Dust;
26588, Hare’s Hair; 26588, Coney Hair; and 28590, Sweepings.
These are all hat factory wastes from Danbury,
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These samples were only analyzed with respect to their nitrogen
content.

26077 26586 26587 26588 26589 26590

Nitrogen in ammonia ............ 001 000 000 OII 017 olI0
“ organic, water-soluble... 0.11 077 050 042 000 019

“ “ active insoluble... 583 883 10.11 1000 843 845

“ ., * inactive insoluble. 275 248 359 355 263 286

Total nitrogen .......cconvnuens 870 1208 1420 1408 11.23 11.60

Percentage solubility of organic

DItIOGEN ..oovivvrnerennneenns 683 795 747 746 762 751

MISCELLANEOUS FERTILIZERS.

26024, Totty’s Carnation Fertilizer, sent by A. A. Young,
Jewett City. Price, $3.00 per ten pounds. ‘It contained 8.73 per
cent, nitrogen, 6.52 per cent. phosphoric acid and 21.24 per cent.
potash, .

27002. Liguid Manure, sent by William Bunker, Ridgefield.
It had a specific gravity of 1.002 and contained 0.03 per cent.
nitrogen and 0.18 per cent. ash; its fertilizing value is extremely
slight.

27254. Ligquid Manure, being the drainage from barnyard
manure. Collected from a vault beneath the manure pile.
Sent by A. A. Young, Jewett City. It has a specific gravity of
1.0073 and contains: nitrogen as ammonia 0.057 per cent., nitro-
gen organic 0.23 per cent., phosphoric acid 0.019, and potash
0.39 per cent.

28764. Gluten Meal, made by Corn Products Refining Co.,
New York, sent by H. C. Humphrey. It contained 7.05 per cent.
nitrogen.

26186 and 28187. Phosphatic Material, sent by R. S. Wood-
ruff, New Haven. The former contained 0.23 per cent. citrate-
soluble, 3.25 per cent. citrate-insoluble and 3.48 per cent. total
phosphoric acid; the latter contained 1.20 per cent, citrate-soluble,
8.55 per cent. citrate-insoluble and 9.75 per cent,. total phosphoric
acid.

25630. Eilm Tree Food, made by Frost, Boston; sent by H. L.
Wells, New Haven. It contained 2.62 per cent. nitrogen, 11.42
per cent. phosphoric acid, 5.40 per cent. potash and 23.67 per cent.
lime.

25212. Shay’s Chrysanthemum Fertilizer, sold by C. M. Shay,
Groton; sent by T. W. Head, Groton. Only the nitrogenous con-
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stituents were determined; it contained 0.42 per cent. as nitrates,
0.08 per cent. as ammonia, 2.87 per cent. as organic, and 3.37
per cent. total nitrogen. Its reaction was strongly alkaline.

25955. Ash Base, made by burning unleached manure from
stock yards and livery stables; sent by American Reduction and
Fertilizer Company, Kansas City. It contained 3.07 per cent.
phosphoricacid and 3.74 per cent. potash,

THE COST OF NITROGEN, PHOSPHORIC ACID AND
POTASH IN RAW MATERIALS.

Nitrogen. The analyses show that in 1911 the average retail
cash cost of nitrogen and also the observed range of cost was:

Average. Range,
In nitrate of soda about .........cccvvvinneiannnnnn 16.4 15.5-17.4
“ cotton seed meal ........iiiiieriiiiiniaiennasas 20.4 17.3-24.6
“ CastOr POMIACE ....vvevverevocrscccasasacssnnssne 224 21.5-24.3
“ tankage, approximately .....c.c.oiveiiiiiiiennsains 19.4 vees
“ bone meal, approximately .........oiiiiiiiinnnn 22,7
“ fish, approximately ........cciveinritrieneacanias 22.5

The calculation of the cost of nitrogen is less certain in tank-
age, bone meal and fish, betause tankage and fish may contain
as much phosphoric acid as nitrogen, and bone seven or eight
times as much, Therefore, to calculate cost of nitrogen we have
to assume a somewhat arbitrary figure, four cents, for the cost
of a pound of phosphoric acid.

It appears that the nitrogen of nitrate of soda has been much
cheaper than that of any other quickly available form in our
market. Such being the case, it should find wider use for potatoes
and for top dressing winter grain or meadows, in short, where-
ever it can be immediately taken up by a growing crop and where
the ground is too cold to permit rapid decay and nitrification of
organic matter. On lands which are not at all acid its abundant
use on potatoes may increase the prevalence of scab because the
removal of the nitrogen by the crop leaves an alkaline base in the
soil. Nitrogen in sulphate of ammonia, when its price is nearly
the same as that of mitrate-nitrogen, may be found a desirable
substitute on potato land.

The writers doubt whether, in spite of the lower cost, it is
wise to largely substitute nitrate for organic forms of nitrogen
on summer crops. The success of the venture will depend a
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great deal on weather conditions. With normal rainfall, sun-
shine and temperature, we should expect the nitrogen of nitrate
to be as effective and probably more effective pound for pound
than organic nitrogen. On our light soils, heavy or continued
rainfalls cause a very much greater loss of nitrate-nitrogen by
leaching than of organic nitrogen or sink the nitrate for a time
out of reach of the crop roots.

Phosphoric Acid. ‘“Available” phosphoric-acid at retail has
cost :

In basic slag meal (15.5 per cent. available) ............ 5.8 5.1-6.
“ precipitated bone phosphate .............oiieuunn.n, 50
“ acid phosphate ........coe0ueas Geveenrenraetencanane 5. 4666

Basic slag meal is alkaline, containing 35 to 50 per cent. of
lime, and the most expensive source of available phosphoric
acid. The phosphoric acid of basic slag is probably not quite as
quick in its action but more lasting in its effects than that of
acid phosphate. There are several grades of this meal on the’
market. The highest grade, 16-18 per cent., is the only one
which our farmers can afford to use.

Potash. Water-soluble potash, at retail, has cost as follows:

Average. Range.
In carbonate ......cvviiiriiiianiecincnconnans Resraee 7.0
“ “vegetable potash” ........ciiiiiiiiniiiriiranoanens 84 veen
“ high-grade sulphate .........c.ccvvivnvniiennnnnnnnn. 5.2 4.9-5.5
“ double manure 8alt .........cc0iiriiirriiiiaiinsane 5.6
“ O MUALE . .i.hiieriiiriieirieieeiatrinrieeesreaanes 437 41-47
“ ORAIMIE tevviriecranraereinacscnrterrrteceseanssnenns 5.63 46-6.2

The carbonate, ‘“‘vegetable potash” and sulphates are chiefly
used as tobacco fertilizers. The cheaper muriate answers well
for most other crops. We have never noticed any ill-effects
when it is made part of a potato formula,

The above prices are retail in small lots and not in all cases
strictly cash. When bought in mixed car-lots for cash great
saving can be effected. Thus acid phosphate, which sold at retail
from $13.00 to $18.00 per ton, was bought by farmers in mixed
car-lots as low as $16.75. Muriate of potash cost on the average
about $44.40, but in mixed car-lots was bought as low as $37.50
per ton. The same holds true for mixed fertilizers, and like
reductions on their price are made to buyers of car-lots or mixed
car-lots for cash in thirty days.



PART IL

SEXTEENTH REPORT ON FOOD PRODUCTS AND
FOURTH REPORT ON DRUG PRODUCTS, 1911.

By JoBN PHILLIPS STREET.*

This station is required by law to make examinations of food
and drug products, to publish its findings, and to report to the
dairy commissioner all cases of adulteration or misbranding
which are discovered. Under this law a large number of samples
have been bought in various parts of the state and carefully
examined, and all cases of adulteration or misbranding reported
to the dairy commissioner. The station has no power of prose-
cution, its duty being to determine the facts and supply expert
testimony in case of prosecution.

Seven hundred and twenty-two samples, collected by the sta-
tion agent, have been analyzed. Of these, 362 were not found
adulterated, 232 were adulterated, below standard or misbranded,
and fifty-seven were legally labeled compounds. One hundred
and sixty-two samples in all were reported to the dairy commis-
sioner, and in forty instances second samples of these brands
were bought by him of the same dealers and sent to the station
for analysis. Of these, ten were not found adulterated and
thirty were adulterated or misbranded. The dairy commissioner
and his deputy have also sent a number of samples, chiefly milk,
vinegar, butter and soda water syrups, which were taken by them.
These will be briefly discussed, leaving the full details and the
results of prosecution to be given in the commissioner’s
report. Of these 514 samples, 182 were not found adulterated,
and 311 adulterated, misbranded, or below standard. To sum-
marize: Of 554 samples taken by the commissioner under the
law, 341 were found to be either adulterated, misbranded or
below standard. The station has been called on for court testi-
mony in nine instances.

In addition to the above, a number of samples of food and
dry products have been examined for individuals; these will
likewise receive brief mention. .

*The analytical work herein reported was done jointly with Messrs.
Bailey, Morrison, Roe and Shepard.
8
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I. FOOD PRODUCTS.
CHOCOLATE.

The standards for chocolate are as follows:

“Chocolate, plain chocolate, bitter chocolate, chocolate liquor,
bitter chocolate coatings, is the solid or plastic mass obtained
by grinding cocoa nibs without the removal of fat or other
constituents except the germ, and contains not more than three
(3) per cent. of ash insoluble in water, three and fifty-hundredths
(3.50) per cent. of crude fibre, and nine (9) per cent. of starch,
and not less than forty-five (45) per cent. of cocoa fat.”

“Sweet chocolate, sweet chocolate coatings, is chocolate mixed
with sugar (sucrose), with or without the addition of cocoa but-
ter, spices, or other flavoring materials, and contains in the sugar-
and fat-free residue no higher percentage of either ash, fibre,
or starch than is found in the sugar- and fat-free residue of
chocolate.” ,

Crude fibre and starch were not determined because the other
chemical data established the substantial purity of these samples.
Both the solubility and alkalinity of the ash, however, were

TaBLE I.—PLAIN CHOCOLATE NOT FOUND ADULTERATED.

. S oo 2.
_ Station Brand s | 85| 2E8 |5 é
No. jz E i § 5—% é gs

25769 |Crimson Brand, Premium Plain Chocolate.
. Packed for S. S. Adams, New Haven...... 2811 | 15 ... | 224
25674 |Chocolate Premium No. 1. W. H. Baker,

Winchester, Va......c.coeviiinennicnennnn oo | 22 | 227 | 227
25662 |Premium Plain Chocolate. Brewster Cocoa

Mfg. Co., Jersey City, N. J......covvneenen. veeo | IS ... | 225
25458 [ East India” Brand Chocolate, Premium No.r1.

Prep. expressly for East India Tea Co...... eeo| 20 | ... | 227
25460 |Howco Plain Chocolate. Mfd. for Howland’s,

Bridgeport.........ociimiiiiiiiniioninnas 2811|320 | ... | 220
25842 |Baking and Cooking Chocolate. Huyler’s,

New York.......oiviveneereninnannncanns 2598 | 20 ... | 232
25661 (Lowney's Premium Chocolate. .............. 1761 | 20 | 227 | 226
25647 {Premium Chocolate (without Sugar). Henry

Maillard, New York...........cccvevvennn eees | I8 ... | 240
25459 |Mohican Plain Chocolate Premium. Mf{d. for| -

The Mohican Co., New York.............. 2811 | 18 oo | 237
25701 |Premium Baking Chocolate. Runkel Bros.,

New York......... cecesesenttatrroananne 5 5 113 | 117
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determined and certain constants of the fat; the solubility of
the chocolate in water at different temperatures was studied, as
well as its rate of sedimentation.

Thirty-four samples were analyzed, ten of plain chocolate,
fourteen of sweet chocolate, and ten of milk chocolate.

. Plain Chocolate.

The ten samples were remarkably uniform in composition.
The highest percentage of ash insoluble in water was 2.16, well
below the maximum permitted by the standard. The amount
of sand found was small in all cases, ranging from 0.03 to 0.21
per cent. The alkalinity of the ash likewise showed no strik-
ing variations. The fat ranged from 47.03 to 52.35, with an"
average of 49.56 per cent. The iodine number and refractive
index of the fat in every case fell well within the established
limits for cocoa fat.* The nitrogen also showed but slight varia-
tions.

The solubility tests showed the- relative insolubility of choco-
late, even in boiling water. The average solubility in water, at
room temperature, was 12.53 per cent., at 65° C., 14.04 per cent.,
and at 100° C,, 16.11 per cent. The relative sedimentation (see
methods below) ranged from 48 to 60.

In the fat-free material the variation in ash, nitrogen and
water-solubility were within quite narrow limits. The weight
of the package was given on the label in only three cases,.
and was in each case correct.

Sweet Chocolate.

Fourteen samples were analyzed, and wider variations in com-
position were found, chiefly due to the varying quantities of
sugar added. The ash ranged from 094 to 2.18 per cent.,
and the ash insoluble in water from 0.33 to 1.30 per cent., from
40 to 72 per cent. of the ash being soluble in water. The alka-
linity of the ash ranged from 1.10 to 2.22 per gram of choco-
late, or from 102 to 123 per gram of ash.

The greatest variations were found in the fat and the sugar.
The fat ranged from 11.22 to 41.19 per cent., although in twelve
samples it lay between 20 and 32 per cent. The sugar, as
would be expected, varied almost inversely with the fat. The
extremes were 34.45 and 63.05 per cent.
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TaBLe [I1I.—CoMPOUND CHOCOLATE.

10§

o s
2 1ER 12¥ylzg
5';‘“0’:’“ Brand. 3 82" 'g.%i %ga
& |E/T zdbkizs
Stweet Chocolate,
25722 |Anco Sweet Chocolate, Austin, Nichols &
Co., New York, Distributors........ .... 188 | ¢ 85
25754 [Sweet Chocolate Cinquidme. Walter Baker
& Co., Ltd., Dorchester; Mass............ g0 | s 91} o1
25838 |German’s Sweet Chocolate. Walter Baker
& Co., Ltd., Dorchester, Mass............ 90| 5§ 57 58
25691 [““Dot” Sweet Chocolate. Walter- Baker &
Co., Ltd., Dorchester, Mass.............. 9o | 25 | 227 | 243
25768 {Grand Union Sweet Vanilla Chocolate.
Dlst by Grand Union Tea Co., Brooklyn,
T N 5 49
25461 Howco Sweet Chocolate. Howland’s, Bridge-
.................................. [ 91 | 97
25840 Vamlla Sweet Chocolate, Huyler's, New
b 43 2 " S 2598 | 15 113 | 108
25681 |Barker’s Hasty Lunch Chocolate, Sweetened,
Knickerbocker Chocolate Co., N. Y......} 2121 | 17 234
25710 {Lowney’s Vanilla Sweet Chocolate.... ..... 1761 5 [33
25843 |Chocolat-Menier Santé Fine Vanilla Quality.
Menier. ... ..covieiinnerienriaieoiananan 2676 | 15 113 | 11§
25697 {Sweet Chocolate. The Mohican Co........ eeee | 6 ] 113 | 116
25663 |Vienna Sweet Chocolate. Runkel Bros., New
[+ ' P 5 5 113 | 113
25763 {Instantaneous Chocolate. Stephen F. Whit-
man & Son, Philadelphia................ 2293 | 40 239
25709 {Super Extra XXX Vanilla Chocolate. Ste-
phen F. Whitman & Son, Philadelphia....| 2293 | 10 , 110
Y
Milk Chocolate.
25741 |F. L. Cailler’s Genuine Swiss Milk Choco-
late®, ... ... eiiiiiieieriiaeeiaas 15 95
25688 [Milk Chocolate. Hershey Chocolate Co.,
Hershey, Pa.........coviivniinnnannnnen. 5262 | 10 82
25654 |Jersey Miik Chocolate. Hooton Cocoa and
Chocolate Co., Newark, N. J. ¢........... 151 | § 42
25841 |[New Process Miik Chocolate. Huyler’s,
New York....... tiveerruierorennonneons 2598 | 10 52
25844 [Nestlé’s Swiss Milk Chocolate.............. chee | 1O 84
25703 |Gala Peter Peter’'s Milk Chocolaté, Peter &
Kohler's Swiss Chocolate Co., Fulton, N. Y.} ... 10 69
25721 |Pulver Milk Chocolate}.................... [ 6o
25702 |Stollwerck Gold Brand Milk Chocolate,
Stollwerck, Cologne, New York, etc...... 3447 | 15 106
25695 [Suchard Milka Chocolate au Lait Concentré.
Neuchatel, Switz. ......coocveiininieennn, 10 65
25847 {American Milk Chocolate. H. O. Wilbur &
Sons, Philadelphia...........coc0ieiinnn. 2208 | 10 .

* Consists solely of the best unskimmed and sterilized Swiss milk, cocoa
and sugar,
{Made from genuine Jersey milk, cane sugar, pure cocoa of superior
quality.
$ Consists solely of best cocoa nibs, sugar and sterilized milk.



106 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Owing to the presence of from 34 to 63 per cent. of sugar,
which of course is soluble in water even at room temperature, the
solubility of the sweet chocolates at the different temperatures is
nearly the same. The average solubility at room temperature
was 62.10, at 65° C., 62.32, and at 100° C., 63.45 per cent.
The solubility of the organic matter other than sugat at room
temperature ranged from 3.59 to 8.17, with an average of 4.56
per cent., indicating that on the average about forty per cent.
of the sweet chocolate consisted of cocoa mass. .

On the sugar-free basis the fat ranged from 353.72 to 66.63,
excepting 26681, which contained only 25.23 per cent. With
this exception, there was no evidence that any fat had been

)
[ ]
TasLE 1V,
In Air-dry Material.
Ash. Alkcalinity of
s Brand. B .
z 2o %8 | 5
§ NEHEHE N g § |
25 T
E LR R R I N
Sweet. )
25722 {ANCO ...ucvnenne eesecnans 1.32{0.60 0,03 | 1.53 | 135 {24.37|0.88{58.31] o
25754 |Baker's............0c0h.. 1.34 | 0.69 | 0.02 | 1.55 | 116 | 27.90|0.90|55.09| ©
25835 {German's .......oeiineneen 1.12 | 0.60 | 0.04 { 1.32 | 118 | 28.05 | 0.81 | 55.67| o
25691 (Dot.....oovieii i 1.6810.78 1 0.04 [ 2.06 | 123 |41.19| 1.21 | 34.55 | ©
25768 iGrand Union,........ ve++]0.9610.54|0.04 [ 1.10 | 115 | 25.10 | 0.64 | 62.33 | . O
25461 {Howco ..........ccvuenes 1.I7{0.7510.05| 1.38 | 118 | 25.13]0.70]59.55! o
25840 [Huyler's................. 1.13]0.56 | 0.05 | 1.38 | 122 | 23.35|0.73}63.05! o
25681 |Barker's................. 2.18 1 0.88 | 0,03 | 2.22 | 102 | 11.22 | 1.61 | 55.53| o
25710 |Lowney's ................ 0.99 | 0.71 { 0.05 | 1.15 | 116 | 26.600.6759.28| o
25843 [Menier .................. 1.58{0.79 {0.05 | 1.75 | 111 | 21.90{0.98 | 59.39| o©
25697 |[Mohican........ovoiuunen 0.94 | 0.61 | 0.04 | 1.11 | 118 | 27.50/0.63157.88| o
25663 |Ruokel’'s................. 1.06 ] 0.61 [ 0.02 | 1.29 | 122 | 20.14|0.74 | 62.86: o
25762 |Whitman's Instantaneous..| 1.61 { 0.77 | 0.05 | 1.84 | 114 | 24.60 | 1.11 [ 54.21 | ©
25709 {Whitman's Vanilla......., 1.36 | 0.92 | 0.05 | 1.51 { 120 | 31.78 | 0.63 | 53.01| ©
Milk '
25741 [Cailler's .......ccv0cenen. 1.56 | 0.54 | 0,02 { 1.19 | 76 | 29.95 | 1.17]48.31 | 7.28
25688 {Hershey's.......c.couvene 1.850.63|{0.02|1.82| ¢8~ 23.69 1.36 | 45.81 | 7.75
25054 \Hooton™s,......ccoouvene. 1.71 ] 0.66 [ 0.03 | 2,09 | 123 | 32.13 | 1.19 | 43.09 | 3.57
25841 |Huyler's _._...............|1.67]0.85 | 001 | 1.93 | 116 | 28.77 | 1.71 | 49.45 {2.25
25844 [Nestlé’s..........cccnne. 1.66 ] 0.61 | 0.01 | 1.58 | 101 | 28.85 1.17| 49.65 |6.87
25703 [Peter’'s 0.8210.02 |2.10 | 117 | 33.23 | 1.42 | 39.45 | 6.24
25721 {Pulver . 0.83]0.04 | 2.49 | 117 | 26.84 | 1.44 | 44.26 | 8.46
25702 |Stollwerck . 0.67 | 0.04 | 1.89 | 114 | 33.31| 1.20 | 42.45 | 7.39
25695 {Suchard's . 0.53 | 0.04 | 1.92 | 120 | 32.67 | 1.29 | 42.64 | 7.81
25847 Wilbur's.,. . 0.92 [0.00| 1.75 | 78 | 30.63 | 1.55| 39.49 | 8.17
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removed, although in certain cases it appeared that fat had
been added to make it possible to incorporate more sugar with

the chocolate.

This fat in every case appeared to be cocoa

fat. 20681 is not entitled to be called chocolate at all, as about
half of the cocoa fat has been removed; it is rather a sweetened
cocoa.

On the fat-sugar-free basis the sweet chocolates contained on
the average 7.30 per cent. ash, 4.91 per cent. nitrogen and 31.60
per cent. soluble in cold water; on the same basis, the plain
chocolates contained 6.74, 4.55 and 24.82 per cent., respectively.
The increased solubility of the sweet chocolates was probably
due to the fact that in these a smaller amount of chocolate

CoMPOUND CHOCOLATE.

terial

ater.

In Air-dry Ma
Pu‘ta.:f:‘l:—lm Soluble in w
& | 2

z 3 é 5

E | Bl 58 |9 | &

g |&=" |5 |=
25722 [49.2 |—15.95/63.38(63.34
25754 |46.4|—15.40/59.42/60.20
25835 [47.0|—15.40/60.16/60.38
25691 [30.4|— 0.35/41.12 41.96
25768 [52.5|—16.83/66.46/67.24
25461 |50.5|—15.95 65.4oi65.40
25840 (52.9|—17.16]67.50/66.78
25681 |48.8|—15.40(64.58(65.56
25710 |50.0 |—16.17|63.54!64.20
25843 |50.0|—16.28/65.05|64.50
25697 [49.2|—15.51|64.08/64.10
25663 |52.6|—17.27/69.40/60.44
25762 |47.2|—15.62/59.94 60.06
25700 |46.1 | —14.42/59.00/50.40
25741 |45.7 |— B.47/61.64/61.46
25688 144.0|— 7.48/60.38/60.606
25654 140.4 |— 9.90/54.04/54.28
25841 [43.5 |—12.21[50.26{58.94
25844 |46.5|— 9.20/65.78]04.43
25703 |35.0,— 0.82(52.52(53.066
25721 [43.2|— 6.60|62.09/61.24
25702 |42.4|— 7.04/56.24/56.24
25605 |!1.5|— 6.60|57.98/58.14
25847 [39.2|— 5.50 s?.t=|5?.o4

At 100° C.
Organic matter,
not Sugar, Sole-
ble in Cold Water.

64.52( 4.47
61,26 3.64
6:.34i 3.89
42.90 5.79
68.10 3.50
66.50 5.10
67.82 3.8¢
60.98) 8,17
65,06, 3.85
65.52/ 4.96
65.56/ 5.59
70.68| 5.93
61.54| 4.96
60,02 5.13

1

62.34! 5.51
61.66 6.19
55.02 6.72

63.52 5.65
53.62 6.01
61.44 B.54
56.64 5.73
58.46 7.00
50.34 8.54

59.58 6.71 |

|
I

tion, corrected for

| Relative Sedimenta-
| Sugar Content,

| 7.05
7.87
‘ 6.8g

Total Ash.

6.93

| 7.63
| 8.31
| 6.86
| 7.01
| B.44
| 6.42
6.23
7.61
8.28

10.78
10.41

8.06
| 8.56
10.07
| B.50
10.30

.86

9.48
10.37

7.64/5. .
4.30 38.19|| 64

{ | In l-'u.-éiagar-
| free materipl.

Nitrogen.

5.08 |

FARESEE o

>0
=g @

(== IR RN - -
: cg ol

Dy
el

b

...
-

&ﬁ'm o

Soluble in Cold
‘Water.

|
29.27|
|

-] un B

|

| Per Cent, of Total Ash
Soluble in Water.

[
|
| 49

5.28 25.45|| 51
4.98 |27.59
5.00 27.08|| 46

[
54
56

50

W
=]

Reichert-Meissl
No.

Iodine No.
(Hanus)

Refractive Index
at 4o* C.

37.04/1.4560,
35.73|1.4506|
35.38/1.4566,
34.741.4563]
35.03|1.4568,
33.62 1’4567|
34.42(1.4563
34.50(1.4576/
38.50 1-4574:
36.01/1.4569,
34.63(1.4569
34.35/1.4567
33.76(1.4566
34.14 1.4567|

35.601.4566, 6.2
31.41/1.4567 5.9
33.86/1.4567, 5.0
33.35|1.4569 3.2
[34.42/1.4562| 5.6
135.36/1.4566 4.1
35.16/1.4576) 3.7
34.08/1.4569 3.7
33.80/1.4562 5.1

e 0 3 ) 00 A | V) 5 S I

|'3 5.30 1-4553! 5.8
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material was subjected to the solvent action of the water than
in the plain chocolates.

The relative sedimentation of the sweet chocolates ranged from
40 to 91, the higher figures generally being associated with
the lower percentages of fat.

From the standpoint of legality, exception is taken to the fol-
lowing: 25681, Barker's Hasty Lunch Chocolate, Sweetened,
which contained 55.53 per cent. sucrose, not indicated in the
brand name. It contained only 11.22 per cent. fat, indicating
that about one-half of the cocoa fat had been removed. On a
slip inside this claim was found: “One ounce of Hasty Lunch
Chocolate equals one ounce of Baking Chocolate,” a statement
which is untrue. It should properly be labeled as a sweetened
cocoa. i

25843, Chocolat-Menier, Santé Fine Vanilla Quality, is mis-
branded, in that it contained 59.39 pér cent. sucrose, the presence
of sugar not being indicated in the brand name.

For the same reason, 25762, W hitman's Instantaneous Choco-
late, and 25709, W hitman’s Super-Extra XXX Vanilla Chocolate,
are both misbranded.

The labels of eight of the samples stated the weight of the
contents. With the exception of a slight shortage in one sample,
these statements were correct.

Milk Chocolate.

Ten samples were analyzed. The fat ranged from 26.84 to
33.31 per cent.; sucrose, from 39.45 to 49.65 per cent., and
lactose, from 2.25 to 846 per cent. The solubility in water
was somewhat lower than that of sweet chocolate, because smaller
amounts of sugar were present; in three cases the solubility in
boiling water was less than in cold. The relative sedimenta-
tion ranged from 24 to 62, the latter value being much higher
than any other obtained.

Milk chocolate is a mixture of cocoa mass, milk powder, sugar
and cocoa butter. If dried skim milk or casein is substituted
for a whole milk powder, the word “milk” should not be used
without some qualification. The lactose determinations and the
Reichert-Meissl numbers furnish data as to the nature and:
amount of milk product used. It will be noted that the per-
centages of lactose are fairly uniform, except in two instances,
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where only 2.25 and 3.57 per cent. were found. The sample
containing 2.25 per cent. lactose also showed the lowest Reichert-
Meissl number, 3.2. These numbers ranged from 3.2 to 6.2.
Dubois* has pointed out that by determining the Reichert-Meiss]
number of the extracted fat, the approximate amount of butter
fat in the milk chocolate may be calculated. From these num-
bers it appears that the samples contained 25.8, 24.6, 20.8, 13.3,

23.3, 17.1, 15.4, 15.4, 21.3, and 24.2 per cent. of butter fat,
respectively, in the order followed in the table.

Methods of Analysis. .

Ash, Soluble Ash, and Insoluble Ash, Conn. Expt. Stat, Report, 1902,
p. 273. ’

Alkalinity of Ash. Ash two gms. of material, add 20 cc. of {5 hydro-
chloric acid- and 100 cc. of water, boil gently over asbestos, cool, and
titrate excess of acid with vy sodium hydroxid, using methyl orange as
indicator. The alkalinity is expressed as the number of cubic centimeters
of tenth-normal acid used on the ash of one gram of material

Sucrose and Lactose. Dubois method. U. S. Dept.’ Agr., Bur. of
Chem,, Bull. 137, p. 101.

Fat. U. S. Dept. Agr., Bur. of Chem., Bull. 107 (revised), p. 39, using
one gram of material, mixed with asbestos to prevent clogging.

+ Cold Water Extract. Shake 4 gms. of material in a 200 cc. flask, filled
to the mark with cold water, once an hour for eight hours, and allow to
stand undisturbed for sixteen hours; filter. Determine soluble matter in
25 cc. of filtrate,

% Extract at 65° C. Mix 4 gms. of material with a little water at 65°
in a 200 cc. flask; fill flask slightly above mark with water at 65° and
maintain at‘this temperature for thirty minutes, shaking every five minutes.
Cool quickly, adjust to mark, mix and filter. Determine soluble matter in
25 cc. of filtrate,

t Extract at 100°C. Mix well 4 gms. with 10 to 15 cc. of boiling water
in a 200 cc. flask, then add actively boiling water slowly and with constant
mixing to a point one to two inches above mark, stopper, invert once and
immerse in a bath of vigorously boiling water for three minutes; cool
immediately in ice water, adjust to mark, invert once and filter. Deter-
mine soluble matter in 25 cc. of filtrate.. (This is supposed to give a
result comparable with that effected by the three-minute boiling usually
prescribed for cocoa.)

Relative Sedimentation. Mix 035 gm. of chocolate with a few drops
of boiling water in a small beaker, adding a little more water gradually
until the chocolate makes a thin paste without lumps, wash into a Hortvet

* Jour. Amer, Chem. Soc., 1007, 29, 560.
+ Communicated by letter by C. D. Howard, of the New Hampshire
State Board of Health. !
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tube with boiling water, the total volume being 35 cc. Invert the tube
once and centrifuge for one and one-half minutes, allowing ten seconds
to come to full speed and ten seconds for stopping. The volume of the
sediment is then noted and recorded. The principle of this method was
"also suggested by Mr. Howard, but we have modified it slightly to meet
our conditions. The results, of course, are only relative, and it is essen-
tial that the method used be conducted uniformly for a series of tests.
/This test is a measure of the miscibility of the chocolate or cocoa, and,
to a certain extent, also indicates its food value.

CHILI SAUCE.

« Of the eight samples examined, four were stated to be free
from preservatives, a claim sustained by the analysis; three
were guaranteed to contain one-tenth of one per cent. of benzoate
of soda; while the fourth bore the following indefinite state-
ment: “the cofrect amount of Benzoate of Sodium to keep whole-
some.” .

The labels of the samples read as follows:—

26748. Campbell’s Chili Sauce. Joseph Campbell Co., Cam-

den, N. J.
TasLe V.—CHILI SAUCE
4 ‘ Polarization
AT EEE NN AE A R
A I A AL B
‘ 25 | 78 2 g | 35 =%
8 3- -a 3 & 3 ‘U g g..,
E |2 |3 |213(3 |8 |53 |¢%
25748 |Campbell’s...... 10 9.3 |/ 23.18 ] 2.70 | 3.07 1 2.48 | 0.59 || 14.40 | 12.32
25845 {Shrewsbury,.... 15 8.01125.7512.79 1 5.06 | 4.56 | 0.50 |} —4.80| —5.72
25440 {Heinz's......... 25 | 12,0 33.41|4.39|4.30]3.37[0.93 || —0.60| —8.80
25441 |Snider’s......... 13 9.3 || 22.42 | 3.54 | 4.75 | 3.70 | 1.05 || —3.00 | —4.64
Average. ....| 15.8| ... | #6.20| 2.36| 70135321077 +evee | ounn.
TaBLe VI.—CHiLl Savuce
25779 {Royal ..........] 15| 8.4] 25.53/2.79{3.70|3.00|0.70 || —0.20 | —5.72
25780 [Libby’s......... 10 | 12.1 |} 26,86 | 3.94 | 5.40 ] 4.26 | 1.14 || —2.60 | —6.60
25667 [Prideofthe Farm| 15 | g.x} 19.16 {2.46 {3.36|2.60{0.76 || —2.60 | —4.40
25694 [Acme........... 10 | 10.1 || 36.56 | 3.78 | 5.30 | 4.23 | 1.08 0.80 | —7.48
Average..... r2.5 27.02 1324 | 44413852092 | .0} ciunn
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25848. Shrewsbury Chili Sauce. E. C. Hazard & Co., Shrews-
bury, N. J.

25440, Heins Chili Sauce. H. ]J. Heinz Co., Pittsburgh.
“Contains no benzoate of soda, other drugs, or artificial preser-
vatives.”

25441. Snider’s Chili Sauce. The T. A. Snider Preserve Co.,
Cincinnati, O. “Contains tomatoes, granulated sugar, vinegar,
salt, onions, garlic and spices. Not artificially colored. Does
not contain a chemical preservative.” '

25779. Royal Chili Sauce. The Horton-Cato Mig. Co.,
Detroit, Mich. “Made from fresh tomatoes, pure spices, etc.
Contains iy of 1 per cent. Benz. of Soda.” '

28780. Libby's Chili Sauce. Libby, McNeill & Libby, Chi-
cago. “Contains i of 1 per cent. Benz. of Soda.” )

20867. The Celebrated Pride of the Farm Chili Sauce. E.
Pritchard, New York. “Made from Chili Peppers, Tomatoes,
Spices, granulated Sugar and Salt, and with the correct amount
of Benzoate of Sodium to keep wholesome; guaranteed free
from artificial coloring.” '

CONTAINING NO SopiumM BENZOATE.

Water-free Hasis,
; g i 173 |2
o . = .
i ARAFREEE P3¢
g:s a s < 2 [3) 3
3:s bls |4 ]elg]| 2 e |55 3 5
K & £ ; F] 2
s & & | 2| & |3 F3|%§8 (3|83
—
1166 || 1.57 | *7.15 | 14.46 [ 0.48 | 0.00 || 11.65 { 13.24 | 10.69 | 2.55 | $38.40 {|Natural
eee. || 0.70 | 18,00 | 7.05 1 1.44 | 0.00 || 10.83 | 19.69 | 17.75 | 1.04 | 72.62 o
... || 6.20122.26 | 4.95|1.92{0.00 (| 13.14 | 12.87 | 10.09 | 2,78 | 85.18 o
ceo |l 1.24 [ 13.88 1 7.30 [ 1.86 | 0,00 || 1$.79 | 21.19 | 16.49 | 4.68 | 67.44 o
. i cee | eeen | Bgg| 1.47 | 0.00 || 12.85 | 16.75 | 73.76 | 2.99 | 65.91 [
*Glucose.  {Excluding invert sugar, not determined.

CONTAINING SopiuM BENZOATE.

4.18 | 14.34 | 7.01|0.84|0.09 || 10.93 | 14.49 | 11.75 | 2.74 | ' 72.54 {|Natural

3.03 | 18.43| 5.40| 1.32 | 0.10 || 14.67 | 20.10 | 15.86 | 4.24 | 79.90 .

1.36 | 12.96 | 4.84|0.99]0.17 | 12.84 | 17.54 | 13.57 | 3.97 | 74.74 e
ees 116,27 117.90 12.39 | 1.44 | 0.16 || 10.34 | 14.50 | 11,55 | 2.95 | 66.11 o
coes W 377 V25.91| 7.41| 1051 0.73 | 12,20 16.66 | 132.18 | 2.48) 77399l eern..
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206694, Acme Chili Sauce. The J. Weller Co., Cincinnati, O.
“Prepared with vy part of Benzoate of Soda.”

The analyses show that chili sauce is a rather more uniform
product than ketchup. However, the variations in solids were
quite wide, ranging from 19.16 to 36.56 per cent. There were
no very/striking. differences in the content of insoluble solids,
ash or sodium chloride. The acidity varied from 0.48 to 1.92,
averaging somewhat higher in the samples containing no ben- |
zoate of soda. The solids appeared to be measured chiefly by
the amount of sugars present; in one sample the sugars made
up over 85 per cent. of the dry matter, The average analyses
of the non-benzoated and benzoated samples showed none of the
striking differences noted last year in ketchups.

Of the benzoated samples, two were illegally sold, 25667
because the label bore no statement of the quantity of preservative
present, and 20684 because it contained 0.16 per cent. of ben-
zoate while only 0.10 per cent. was claimed.

No foreign color was found in any of the samples. 26748
contained glucose. '

CIDER.

The standards for cider are as follows: i

“Apple juice, apple must, sweet cider, is the fresh fruit juice
obtained from apples, the fruit of Pyrus malus, has a specific
gravity (20° C.) not less than 1.0415 nor greater than 1.0690;
and contains in one hundred (100) cubic centimeters (20° C.)
not less than six (6) grams, and not more than twenty (20)
grams of total sugars, in terms of reducing sugars, not less
than twenty-four (24) centiggams nor more than sixty (60)
centigrams of apple ash, which contains not less than fifty (50)
per cent. of potassxum carbonate.”

“Cider, hard cider, is the product made by the normal alcoholic
fermentation of apple juice, and the usual cellar treatment, and
condains not more than seven (7) per cent. by volume of alcohol,
and, in one hundred (100) cubic centimeters of the cider, not
less than two (2) grams nor more than twelve (12) grams
of solids, not more than eight (8) grams of sugars, in terms of
reducing sugars, and not less than twenty (20) centigrams nor

-more than forty (40) centigrams of cider ash.”
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CIDER.
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Six samples were analyzed, two labeled “boiled cider,” two
“apple juice,” one “sweet cider,” and one simply “cider.”
With the exception of one sample of ‘“apple juice,” all the
samples were sold as “cider.”

The two samples of boiled cider appeared to be true to
name, representing a concentration of about five times. 25736
contained 1.69 per cent. alcohol by volume, with correspondingly
less reducing sugars than 25787; the latter also contained sucrose.
Neither of these samples contained benzoic or salicylic acid.

25750 must be judged by the standard for cider (hard cider),
to which it corresponds in all respects. All the analytical data,
however, indicate a rather weak preparation.

The other three samples were labeled as apple juice or sweet
cider. 25749 was of normal composition except for the presence
of 1.90 per cent. alcohol by volume, which indicates that it is not
strictly “non-alcoholic,” as its label claims. It is, therefore, mis-
branded. 208778 had a specific gravity below the minimum of
the standard, and its sugars closely approached the minimum.
This is probably due to the fact that it is not an unfermented
juice, as it contained 3.62 per cent. of alcohol by volume.
25850 likewise was of low gravity, was below standard in sugars
and contained §.35 per cent. of alcohol by volume.

None of the four samples can be considered as sweet cider,
for they all contained alcohol, ranging from 1.90 to 5.35 per

“cent. by volume. No benzoic or salicylic acid was found in
any of the samples.

COCOA.

The standards for cocoa are as follows: .

“Cocoa, powdered cocoa, is cocoa nibs, with or without the
germ, deprived of a portion of its fat and finely pulverized, and
contains percentages of ash, crude fiber, and starch corresponding
to those in chocolate after correction for fat removed.”

“Sweet cocoa, sweetened cocoa, is cocoa mixed with sugar
(sucrose), and contains not more than sixty (60) per cent. of
sugar (sucrose), and in the sugar- and fat-free residue no
higher percentage of either ash, crude fiber, or starch than is
found in the sugar- and fat-free residue of chocolate.”

Sixty-two samples were analyzed. The methods of analysis
used were the same as those given under chocolate in this report
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(see page 109) except for fat the Gottlieb-Roese method was
used.* Fifty-two samples proved to be straight cocoa, while
ten were compound cocoa, containing starch, sugar, or milk.

In judging the purity of a cocoa its analysis must be com-
pared with that of chocolate, the only differences being that a
part of the fat has been removed, and that in some cases the
cocoa has been treated with alkali to increase its so-called “solu-
bility.” Bootht and Winton} have made extended analyses of
pure cocoa nibs and pure chocolates and cocoa. The averages
secured by them are given below.

Cocoa Niba. Chocolate. Cocoa.

Original Aluuhl. Pnﬁu. ] ‘Winton.

Booth,  Winten, Booth,  Wimen Mo¥ e S e
Ash ............. 311 332 628 666 315 6.50 549 749
Soluble ash ...... 128 1316 258 233 141 295 282 385
Sand ............ 006 002 o012 004 006 O0I3 024 032
Nitrogen ......... 224 238 453 477 226 473 333 454
Fat .............. 5050 $0I2 .... .... 5219 .... 2060 ....
Fiber ............ 273 264 552 520 28 508 448 6uar
Starch ........... eee. 807 ... 1618 811 1675 1114 1520
Per cent. ash, sol

in water ....... 41 35 ceee ene 45 ... 51
Cold water extract 1140 .... 23.00

It will be noted that on the fat-free basis, which is the only
fair basis for comparison, cocoa differs but little in composition
from cocoa nibs and chocolate, except for the higher ash and
the greater solubility of the ash in water. The above figures are
averages and. the extremes of Winton’s analyses showed a con-
siderable range. For instance, in the fat-free material ash
ranged from 5.46 to 8.31, soluble ash from 1.§1 to 3.73, nitrogen
from 4.47 to §.12, and percentage of soluble ash from 26 to 45;
again the ash showed the greatest variations.

From the above figures a pure cocoa on the fat-free basis
should contain from 6 to 7 per cent. ash, of which from 35 to 45
per cent. is soluble in water, from 4.50 to § per cent. nitrogen,
and from 23 to 26 per cent. cold water extract. Cocoas treated
with alkali would naturally show higher ash and higher water-
soluble ash.

* Conn. Expt. Stat. Report, 1909, p. 192.

1 Analyst, 34, 134.
1 Conn. Expt. Stat,, Report, 1902, p. 282.

Q
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TaBLE VIIL.—CoCOA.

Brand.

Station No.

25755/Crimson Brand Breakfast Cocoa. Manufactured for S. S. Adams, New Haven....

25813/Carmelo Breakfast Pure Cocoa. Austin, Nichols & Co., New York..............
25826/Sunbeam Pure Food Breakfast Cocoa. Austin, Nichols & Co, N. Y., Distributors
25679|Breakfast Cocoa. Walter Baker & Co., Ltd., Dorchester, Mass.............. ceeese
25766{Webb's Pure Cocoa Powder. Walter Baker & Co., Ltd., Dorchester, Mass.......
25810 {‘t;stice Brand Cocoa. Wm. H. Baker, Inc., Syracuse, New York......... ceccces
25652|W. H. Baker's Best Cocoa. Winchester, Va...........cc0..0e ceeseeses ceecceans -
25653|Best Breakfast Cocoa. A. F, Beckmann & Co., New York.............. cseccee .
25756/Royal Dutch Cocoa. Bensdorp & Co., Amsterdam, Holland............ teeeseae .
25738|Gold Star Brand Breakfast Cocoa. The Wm. Boardman & Sons Co., Hartford ....
25427;L. B. C. Cocoa. Brewster Cocoa Mfg. Co., Jersey City, N. J. ....ccevvvsiennnnan
25435|Royal Breakfast Cocoa. Brewster Cocoa Mfg Co., Jersey City, N. J .............
25714|Savoy Breakfast Pure Cocoa. Brewster Cocoa Mfg. Co., Jersey City, N. J. .......
25803|Autocrat Breakfast Cocoa, Packed for Brownell g Field CO..vvvuennenesnnnnnns .
25711|Victoria Brand. Packed expressly for H. E. Bushnell, Meriden...... esssscsncsne
25765|Health Cocoa. J. and W. Cahill & Co., New Haven, Distributors................

25666/Swan Brand Breakfast Cocoa. Clark, Chapin & Bushnell, New York............
25665/0xford Brand Supreme Quality Breakfast Cocoa. The Danbury Groc'y Co., Danbury
25609/ Welcome Dainty Brand Cocoa. Packed for Edward D. Depew & Co., New York.

25764|Economy Brand Cocoa. Packed for M. C. Dingwall’s Dairy Store. New Haven.. .

25429|Premium Brand Cocoa. Packed for East India Tea Co., Bridgeport............. .
25767|Grand Union Cocoa, Grand Union Tea Co., Brooklyn, 'N. Y stributors ......
25713|Grant’s Special Cocoa. H. M. Grant, Menden. ..............................

25740{Hall’s Pure Soluble Cocoa. Prepared expressly for Edw. E. Hall & Son, New Haven

25675|Amazon Breakfast Cocoa. Hooton Cocoa & Chocolate Co., Newark, N. J........
25430|Howco Breakfast Cocoa. Packed for Howland’s, Bndgeport ......... veeredoann .
25788 Huyler's Coco...ouuu iereriiiosseoseeesose soososssossessorasssesnacssssenan

25783/01d Dutch Pure Soluble Breakfast Cocoa. Ideal Cocoaand Chocolate Co Lititz, Pa.
25426|White Lily Pure Cocoa. H. Isenburg & Co., Bridgeport .........covivivnenann.

25608/ Nabob Breakfast Cocoa. Francis H. Leggett & Co., New York, Distributors . ... .
25428|Breakfast Cocoa. The Walter M. Lowney Co., Boston .......coccvvivieeenenan. R
25646/ Breakfast Cocoa. Henry Maillard, New York .................................

256go|Melbourne Australian Brand Pure Breakfast Cocoa. Melbourne Trading Co., Boston
25718{Capitol House Brand Cocoa. Packed for Middletown Cash Grocery, Mnddle(own

25696|Mohican Brand Cocoa. Packed for The Mohican Co., New York............... .
25685|Palmer’s Brand Breakfast Cocoa. Packed for R. C. Palmer, Waterbury......... .
25719(Breakfast Cocoa. Alex. M. Powell, New York..........coiieviieveinnenncnna. .

25686/|Premium Brand Breakfast Cocoa. Prepared expressly for Premium Trade....... .
25720|Breakfast Cocoa. Pulver’s Chocolate and Chicle Mfg. Co., Rochester, N. Y. ... _
25811|Rallion’s Special Breakfast Cocoa. Put up expressly for Rallion the Grocer, Norwich
25712iSemper Idem Breakfast Cocoa. Rockwood g Co.,, New York ....coovviiaennn..
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TaBLe VIII.—Cocoa.

i
S .
= i{ 2 é ;g‘a Claims of Label.
k. LREkE
3 2B
3289 | 10| 91| 98 ‘Excess of oil has been extracted by the latest improved process,”
eeee | I0] ...} 96
188 {20 ... | 23%
9o | 25 | 227 | 224 |** Of greater strength than cocoa mixed with starch, arrowroot or
sugar, and is therefore more economical.” *‘ No chemicals.”
‘“The albuminoids are preserved.”
9o | 9113|115
6165 | 20| 227 | 226
§257 {10} .. oI |** Owing to the removal of oil, it is certainly the most nutritious and
wholesome cocoa now manufactured in the world.”
... | 20227231 |“Triple the strength of cocoa as usually prepared.” *‘ Preserving
in their entirety . . . the nutritive properties of the natural bean.”
cee. | 22 141 |** Acknowledged by the leading authorities to be absolutely the
purest cocoa made.”
. ... | 20}227| 340 {* Double the strength of ordinary grades of cocoa.”
2811 | 15| ... | 194 |** Full strength and flavor.”
-... | 18| 227} 233 |* Double the strength of ordinary grades of cocoa.”
NN R A 139 |‘* No chemicals used.”
ee-. | 325]. 210
1878 { 10 ;. ... |**Is extra strong.”
eee- |20, 215 |** Being made by the special process it preserves . . . the nutritive
properties and is rendered treble the strength of cocoas as usually
prepared.”
..-. {35 227|239
1878 | 10| 91| 89 |‘‘Is extra strong.”
eee- j10) .t 99
...« | 15| 2271232 | Double the strength of ordinary grades of cocoa.”
-... | 25] 227|254 |* Excess of oil extracted by mechanjcal means only.”
..-- | 25227 237|“Excess of oil removed by hydraulic pressure.”
eeee 81...}1 97{" Double the strength of ordinary grades of cocoa.”
ee-- |27 236 {** A nutritious and perfectly soluble food.” ‘‘The cocoa having the
oil removed, becomes at once a healthful aliment to the most deli-
cate stomach,”
-.-« | 251227243 |* Excess of oil extracted by mechanical means only.”
2811 {10 ... }| 108
2598 | 10 .. 71 |** Soluble and digestible.”
3751 | 28| ... | 243 |* Soluble.”
e.s» | 20} ...]230 | Double the strength of ordinary grades of cocoa.’
... j 10| 91| go{*Made in Holland.”
1761 {10! 91] g2 {*Is unlike any other.”
2506 | 23| ... | 245 |** Excess of oil entirely removed.”
1878 | 25| 227 215 |** Solubility unequalled.” *‘ Pure soluble cocoa.”
...« | 22237 | 227 Double the strength of ordinary grades of cocoa.”
w.-. j 10} ... {127 | Full strength and flavor.”
...+ | 25] 2271267 | Excess of oil extracted by mechanical means only.”
w... 120} 227232
.... | 25]237] 242 | Excess of oil extracted by mechanical means only.”
.... | 20227 {209 [*‘ Cocoa is stronger and more economical than chocolate.”
1878 | 23 | 227 | 207 |** Double the strength of ordinary grades of cocoa.”
3289 | 5. 55
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TasLE VIII.—~Cocoa—Continued.

Station No.

25700

25833
25804
25739

25457
25793
25733
25775

25456
25715

25610

Pure Breakfast Cocoa. Runkel Bros., New York........c.ociivinirrnnnnannnees.

Sadd’s Cocoa. Packed for The T. R. Sadd Co., Willimantic.....................
White Rose Brand Cocoa. Seeman Bros., New York, Dlstributors......cevcean..
Alliance Brand Pure Breakfast Cocoa. Packed expressly for Shartenberg & Robin-

son Co., New Haven ........c.ciiiiiiiiiinnionroiiensvncienscannssnsssencsne .
Pure Breakfast Cocoa. Prepared expressly for George W. Smith, Bridgeport.....
Standard Cocoa. Standard Tea House, Hartford...........c.e0uuene tesssreeane .
Stollwerck Cocoa. Stollwerck Bros., New York-Chicago ...............ne N
Soluble Cocoa. Ph. Suchard, Neuchatel, Switz........ Cetsessravecnteertesiaannn

Ambassador Brand Breakfast Cocoa. James Van Dyk Co., New York
Pure Soluble Cocoa. C. J. Van Houten & Zoon, Weesp, Holland .......

Soid in bulk. Columbia Tea Co., Stamford ............. cresesne ersesteonaanees

The following tabulation shows the average composition of all
the straight cocoas, of the eight showing high ash and high
alkalinity of ash, and of the remaining forty-four not possessing
these characteristics.

Average.
T R effie

Ash, total ...........coivininnn.. 5.50 5.25 749
Ash, sol. in water ................. 283 2.32 579
Ash, insol. in acid ................. 0.13 015 0.03
Alkalinity of ash, 1 gm. of cocoa ... 6.5 6.04 936
Alkalinity of ash, 1 gm. of ash ..... 117.0 115.0 125.0

Fat cooviiiiiiiiii it 24.85 24.83 24.99
Nitrogen .......oovvvniviennrennnnn 3.52 3.52 351
Soluble in cold water ............. 1940 10.34 19.75
Soluble in water, 65° C. ........... 21.52 21.85 21.33
Soluble in water, 100°C. .......... 23.55 23.29 24.99
Organic matter sol. in cold water .. 16.55 17.02 13.96
Relative sedimentation ............. 95.0 g6.0 87.0

Per cent. ash sol. in water ......... 49.0 44.0 76.0

Fat-free basis

Totalash ........covvvvinnnnennns 7.44 6.98 9.99
Nitrogen ......cccvvvviniinrnnnnn. 468 4.68 4.68

Soluble in cold water .............. 2582 25.73 26.33
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TaBLe VIIL —Cocoa—Continued.

Soria) No.

722

1878

9045

38, E _-_-'ga Clakn of Label.
iy
B ¥
10{ oI | 103 |** Superfluous oil removed by most modern process, and which there-

by renders the powder more soluble in hot water or milk, and in-
creases the strength threefold compared with chocolate or similar

recommend Runkel’s cocoa.”
25 { 227 | 331 |** Double the strength of ordinary grades of cocoa,”
23} ...|357

16 | 2327 | 319 {** Extra strong.” .

10 { 113 | 115 |** Excess of oil extracted by mechanical means only.”
10 | 113 | 132 [** Double the strength of ordinary grades of cocoa.”
25 | 227 { 223

45 233 |*“Most of the cocoa butter has been eliminated.” *‘‘Free from
aikali.,” Stamped on side, *‘ Prepared with alkall,”

10{...| 94

15( ... | 74| Manufactured by a speciai process which increases the mineral in-
gredients about 33§ per cent.”

18 | 227 | 223

These averages show that the so-called “soluble” cocoas contain
a higher total ash, higher water-soluble ash, and higher alkalinity
of ash, as would be expected. They contain about the same
amounts of fat and nitrogen as the untreated cocoas. The most
striking fact brought out by these averages is that while 1.7 per
cent. more of the total cocoa is soluble in boiling water, over
3 per cent. less of organic matter is soluble in cold water. In
other words, the apparent slightly increased solubility is due to
the added alkali and not to any change in the cocoa mass itself.
On the average, the “soluble” cocoas show a lower water-solu-
bility of the cocoa mass than those brands making no claim to
superior solubility. In the relative sedimentation tests the
untreated cocoas show an average of 96, while the treated show
87, only a little less.

The samples were examined for starch, under the microscope.
While cereal starches were detected in a number of samples,
the amount present, excepting 25827, where its presence was
declared, did not seem sufficient to class the samples as adulter-
ated. In no sample sold as pure cocoa was there sufficient starch
to reduce the fat content below the normal.

preparations containing sugar, starch or arrowroot.” ‘‘Physicians
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TaBLE X.—

]

=
g ¢ ) io‘
z ]
E] Brand. 3 35§
3 ¥ |E2
35812 |Admiral Sweet Cocoa, Stephen L. Bartlett Co., Boston............... vees] 15
25757 |Ralston Health Club Cocoa. Stephen L. Bartlett, Boston ........... eefeesel 35
25839 |Croft’s Swiss Milk Cocoa. Croft and Allen Co., Philadelphia......... 3373| 35
35706 |A. and P. Lunch Cocoa. Packed for The Great Atl. and Pac, Tea Co.
New York.....oooviienanneeiiiiiineresreediieiesineravenanenns 9244| 15
25763 {Empire Brand Compound Lunch Cocoa. Melboume Tndlng Co.,
D 7T T 1878} 13
25827 {Gold Medal Breakfast Cocoa. Packed for Edward Mullan Putnam .|2811} 17
25664 (Best Lunch Cocoa. New Jersey Chocolate Works, Jeroéy éig .|a811] 17
25777 | Phillips Digestible Cocoa. The Chas. H. Phillips Chem. Co., New York 632 35
25731 |Milk Cocoa. Stollwerck Bros., New York-Chicago...........cco0u.ne. ..es] 10
25611 |Sold in bulk. Columbia Tea Co Stamford ... .cciiiiiiiirriitciaiens cees| 8
TaBLE X].—ANALYSES
In Alrdry Material.
ah | Ay
2’ Brand. - . - - .
s |25 (335 58| B S’ i |3
3 i1%8 % ; R
2 &5 .-ssi ?’“ gj 212 1|3
25812 [Admiral Sweet....... eve-.12.94/3.18|0.023.77| 128 | 7.73| 1.42|61.80| O
25757 |Ralston Health Club...... 3.11]2.27 |0.01 | 3.98 | 128 | 12,60 | 1.60!55.07] o
35839 {Croft's Swiss Milk. ..] 4711 1.8410.26 5.44 | 115 | 22.06 | 2.86 | 15.35 |1.25
25706 |A. and P. Lunch........../ 2,01 | 0.90 ;0,03 {2.32{ 115 |[18.371.35)51.48] o
25763 |Empire Compound........|2.62 | 1.88 | 0.03 {3.35| 128 | 7.60}1.30|63.35] o
25827 |Gold Medal ..... eesrnees 5.19 | 2.40{ 0.03 | 5.93 | 114 |23.80} 3.54 (] o
25664 |N. J. Best Lunch..........|3.06 | 1.14 | 0.08 | 2.60 | 126 | 12.33|1.45}54.95} ©
25777 | Phillips Digestible........ 3.68 | 2.38 { 0.04 | 3.83 | 104 | 30.85}2.45|31.98] o
25731 |Stollwerck’s Milk......... 5.44 | 3.01 j0.05| 6.30]| 116 |20.92{3.8¢9| ....| ..
25611 [Columbia Tea Co......... 2.50}2.00 | 0.04 | 3.28| 131 | 9.00|1.14{67.00} ©
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CourouNDp CoCOA.

Statlom No,

i

!

Claims of Label.

25813
35757
25839
25700

35763
25827

57177
25731
25611

227

227

237
237

113

235
227
235
256

238
231
232

107

‘“Pure sweetened cocoa, free from all such adulterations as starch,
rice, flour, etc.” *‘It is readily soluble.”

**Manufactured from the finest cocoa bean, pasteurized milk, sugar and
flavor.”

‘* Made of pure cocoa and refined sugar only,” *‘Is perfectly soluble.”

* Composed of our pure cocoa and sugar and nothing else.”

On side in small print, *‘blended with 1o per cent. of prepared cereal.”
**A superior preparationof cocoaand sugar.” * Itisperfectly soluble.”
** Compounded of cocoa, sugar, phosphates, with vanilla flavor.”

~

Sold as sweet cocoa.

or ComPoUND CoOCOA.

In Alr-dry Material. . In Fat-Sugar-free Material. || Constants of Fat.
olarization | Sotuble Ia Water. | .3 43, g
T i i 1 RERE
8 . ; . “ -3 ] S = g . 5
z . (3] '~ _53 ‘:3 . 20
. Big 28 [F %8| = £
5 | g ;,Es.-.g. 53 (8251551 3% | 4,
3 $= L 8 fdzedld 3 ‘_5% ] £ 5.8
g g i—. g - 2 =§3 go=2 3 5 80 2<3 iE ;3 :Z
26812 | 54.0| —17.16{70.28{70.78|72.08! 6.30| 110 || 9.65[4.66/27.83| 74 [|34.01]1.4583
25757 | 48.6] -15.18/65.26,65.76|67.54] 7.92} 100 || 9.62/4.95{31.52| 73 {|35.57|1.4583] ..
25839 | 14.6| — 3.52|31.30{32.48/34.28| 12.96] 103 7.6514.65{24.09{ 39 1134.78/1.4563| 0.0
25706 | 45.6] —14.08(60.96,61.80!63.90| 8.58{ 93 6.67/4-4831.44| 44 |l42.13|1.4578] ..
35763 | 55.6/ -17.16/72.24(73.40/75.24| 7.1I| 109 |I 8.994.46/30.84| 72 |137.29(1.4500] ..
25827 | o0.0] 0.00[19.78/21.96|23.86| 17.38] 100 || 6.82{4.65/25.96] 46 {134.34{1.4576| 0.0
25664 [*48.0{®-16.28]64.64/65.80/67.06] 8.55 100 || 6.30|4.43/29.61] 55 ||35.60|1.4590 ..
23777 | 19.4{ — 6.60!332.84{33.88{35.46; 8.48| 115 7.805.19(23.02| 65 [134.83|1.4573! 0.0
%131 | 6.0 6.16{31.02{32.64/32.88] ....| 8s ceeeleenedd 37 1137.92{1.4576] 3.7
15611 [*58.4{®-17.60{74.08|74.52|75.28| 5.08| 100 xo.42 4.75|29.50{ 80 |{38.43(1.4586] ..

* Polarized at 18° C.
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No adulteration is reported, therefore, in the fifty-two samples
sold as cocoa; of these, however, twenty-four were misbranded,
and will be discussed in more detafl later. Of the ten com-
pound cocoas, three were legally labeled, five were misbranded
and two were adulterated.

The adulterated samples were 25787, Ralston Health Club
Cocoa, which contained 55 per cent. of sugar, which was not
declared, and was also high in ash and alkalinity; and 20731,
Stollwerck’s Milk Cocoa, which contained glucose. -

The chief. difficulty with cocoa at the present time seems not
to be adulteration but a very marked tendency among the manu-
facturers to exaggerate the food value, assimilabilty and digesti-
bility of their products.

Nine samples were claimed on the label to be ‘“double the
strength” and three “triple the strength” of ordinary grades
of cocoa. The strength of a cocoa depends primarily on the
amount of cocoa fat it contains. The fifty-two straight cocoas
- averaged 24.85 per cent. fat; the nine samples claiming “double”
strength ranged from 20.40 to 28.95 per cent. fat, average, 24.24;
the three samples claiming “triple” strength ranged from 21.82
to 25.89; average, 24.07. These claims are therefore entirely
unjustified.

Claims as to superior “solubility” likewise are exaggerated
if not entirely false. Strictly speaking, there is no such thing
as a “soluble” cocoa. It has been claimed that the use of
alkali increases the solubility. In certain cases cocoas made by
this process show a greater miscibility with water, but the fine-
ness of the cocoa powder would seem to exert almost as much
influence as the alkali treatment. In the eight samples, whose
high ash and ash alkalinity clearly indicate that the Dutch pro-
cess was used in their manufacture, the water-soluble matter
at 100° C. ranged from 22.30 to 26.82; average, 24.99; the water-
soluble organic matter ranged from I12.57 to 15.68; average,
13.96, and the relative sedimentation from 74 to 96; average, 87.
These figures do not indicate any startling increase of solubility
as compared with cocoa made by the usual process.

Misbranded Cocoas.

Below will be found our criticisms of the claims of the samples
we have classed as misbranded.
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285428, Brewster's Royal Breakfast; 85764, Dingwall's Econ-
omy Brand; 88718, Grant's Special; 25428, Isenburg’s White
Lily; $B8718, Capitol House Brand; 208838, Sadd’s Cocoas, and
28798, Standard Cocos, all claimed to be “double the strength
of ordinary grades of cocoa,” which statement is untrue.

205852, . H. Baker's Best Cocos. “Owing to the removal
of oil, it is certainly the most nutritious and wholesome cocoa
now manufactured in the world.” Less oil has been removed
than in most cocoas, and it is not the “most nutritious.”

25808. Beckmann’s Best Breakfast Cocos. “Triple the
strength of cocoa as usually ‘prepared. Preserving in their
entirety . . . the nutritive properties of the natural bean.”” It
is not “triple” strength, and the nutritive properties of the bean
have not been entirely preserved, as over half of the fat has
been removed.

85788, Bemsdorp’s Royal Dutch Cocos. “Acknowledged by
the leading authorities to be absolutely the purest cocoa made.”
It is not “the purest cocoa made,” as it contains an excess of
added alkali.

208738. Boardmaw’s Gold Stor Brand Breakfast Cocoo.
“Double the strength of ordinary grades of cocoa.” It is not
“double” strength, and contains excessive ash and alkalinity.

208711, Bushnell’'s Victoria Brand Pure Breakfast Cocoa.
“Is extra strong.” It is not “extra strong.”

25785. Cahill's Health Cocoa. “Being made by the special
process it preserves . . . the nutritive properties and is rendered
treble the strength of cocoas as usually prepared.” It is not
“treble” strength, and the nutritive properties are not preserved,
as over half of the fat has been removed.

286885. Oxford Brand Supreme Quality Breakfast Cocoa.
“Is extra strong.” It is not extra strong.

25740. Hall's Pure Soluble Cocos. “A nutritive and per-
fectly soluble food.” “The cocoa having the oil removed,
becomes at once a healthful aliment to the most delicate stomach.”
It is not “perfectly soluyble,” as 81 per cent. is insoluble; only
a little over half of the oil has been removed.

25788. Huyler's Cocoa. “Soluble and digestible.” It is
not “soluble,” as nearly 87 per cent. is insoluble.

25788. Old Dutch Pure Soluble Breakfast Cocoa. It is not
“soluble,” as over 78 per cent. is insoluble. It contains exces-
sive ash and alkalinity.
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25690. Melbourne Australian Brand Pure Breakfast Cocoa.
“Solubility unequalled.” “Pure soluble cocoa.” Its “solubility”
is not unequaled and it is not soluble, as nearly 80 per cent. is
insoluble.

26720. Pulver’'s Breakfast Cocoa. “Cocoa is stronger and
more economical than chocolate.” The statement is untrue.

25811. Ralliow's Special Breakfast Cocoa. “Double the
strength of ordinary grades of cocoa.” It is not “double”
strength, and contains excessive ash and alkalinity.

25700. Runkel’s Pure Breakfast Cocoas. “Superfluous oil
removed . . . which thereby renders the powder more soluble
in hot water or milk, and increases the strength three-fold com-
pared with chocolate or similar preparations containing sugar,
starch or arrowroot.” This label: is misleading as it implies that
chocolate is commonly adulterated with sugar or starch, which
is not the case. Its solubility in hot water is considerably less
than that of the average cocoa examined.

25739, Shartenberg and Robinsow’s Alliance Brand Pure
Byeakfast Cocoa. “Extra strong.” It is not “extra strong.”

28778, Suchard’s Soluble Cocoa. ‘“Most of the cocoa butter
has been eliminated.” “Free from alkali.” Stamped on side,
“Prepared with alkali.” It is not “soluble,” as over 82 per
cent. is insoluble. Most of the cocoa butter has not been “elimi-
nated,” as with one exception it contaims more fat than any
other sample examined. One portion of the label gives the
impression that no alkali was used, while an obscure stamping
indicates its use. It contains excessive ash and alkalinity.

25718. Vam Houtew’s Pure Soluble Cocoa. “Manufactured
by a special process which increases the mineral ingredients
about 334 per cent.” This statement is correct. The sample,
however, is not “pure” cocoa, as it contains excessive ash and
alkalinity. Itisnot “soluble,” as nearly 81 per cent. is insoluble.

25812. Bartlett's Admiral Sweet Cocoa. “It is readily solu-
ble.” It is not “readily soluble,” as 30 per cent. is insoluble.
It contains excessive ash and alkalinity.

25708. A. and P. Lunch Cocoa. “Is perfectly soluble.” It
is not “perfectly soluble,” as nearly 40 per cent. is insoluble.

25839. Croft's Swiss Milk Cocoa. The Reichert-Meissl num-
ber indicates the presence of no milk fat.
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25827. Mullaw's Gold Medal Breakfast Cocoa. On side in
small print “blended with 10 per cent. of prepared cereal.”
The compound nature of this preparation is not indicated with
sufficient prominence.

25664. Best Lunch Cocoa. “It is perfectly soluble.” It is
not “perfectly soluble,” as nearly 36 per cent. is insoluble. Its
compound nature is not indicated in the brand name as required

by law.

Accuracy as to Claimed Weight.

. Thirty-five samples claimed a definite weight on the label.
In general these claims were satisfied, there being a slight tend-
ency to over-weight. In three samples, however, there were
deficiencies of 12, 18 and 20 grams in half-pound packages,
equal to from 5 to 9 per cent. Two of these deficiencies occurred
in samples bearing the same serial number.

CREAM.

Forty samples were bought at stores in ten cities. There
being no cream standard in this state almost any percentage
of butter fat may be expected to be found in cream.* The
samples ranged from 18.02 to 56.47 per cent. fat, the price for
these two extreme samples being the same, 15 cents per half
pint. The average content of fat was 37.33 per cent.

Two samples contained sucrate of lime according to Baier and
Neumann’s test.t

Twaq samples, both stated to come from Patty’s Dairy, and
sold by G. H. Moorey and Bull’s Head Market, Bridgeport, con-
tained formaldehyde.

In a few samples determinations of ash, alkalinity of ash and
lime were made. The results follow:

Alkalinity No! 100 guns.

No. Ash. Asb, cc. ;, Hy 8O, Lime.
2870 .......... 0474 8.37 0.105
P17 S 0.524 10.97 0.120
25872 .......... 0.495 1347 0.130
25873 ...vinnnn. 0.408 7.64 0.089

* At the last session of the Connecticut legislature 16 per cent. was
adopted as the minimum standard in this state.
% Zeit. Nahr. Genussm,, 16, 51.
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TasrLe XII.—CREAM SAMPLED AT STORES.

§£ Producer. Dealer. Fat.
Bridgeport.
26781/*Mitchell Dairy..........c.... Public Market, 731 E. Main St. ...... 55.69
26782|Dewhirst Dairy ............... R.W. Parrott. .....coovvnennnnanenns 35.28
26783 e e L. Isenberg......cciiveveenennnnnnns 35.97
26784/4Patty’s Dairy .........co0.... G. H. Moorey ........ccvvvennncnnns 47.33
25887[Mitchell Dairy............ «+..|Butter Store, 1360 Main St. .......... 54.45
25888/ Dewhirst Dairy ............... Public Market, State and Bank Sts. ..] 34.91
25889|Roger Farm Dairy ............ Roger Farm Dairy .................. 43.89
25890{Borden’s Condensed Milk Co..{Borden’s Milk Depot........ Ceenenen 36.57
26913|Mitchell Dairy................ R. T. Whiting ......ccooverineinens. 55.75
26921{tPatty’'s Dairy ................ Bull's Head Market................. 45.78
Hartford.
26829 C.N.Dodge ........covvvvvnnnennn. X
26830 C. H. Strong .............. X
26831 Boston Grocery ......ocevvvueenns .o 48.
26832 e ieieeenans Tracy’s GIOCery ......cvvveeuennen ...| 48.68
Meriden.
L 7 | David Higgins 42.59
26875, . .0000nnns ...JL. C. Brown.. .{27.55
26876/Meriden Dairy ......... ...|City Market ..........c.0... 36.00
26877]Oriental Dairy (Booth)......... Creamery, 175 Pratt St 35.67
Middletown.
26895/Millbrook Farm Dairy Co...... Millbrook Dairy .......coovvvuennnn. 38.10
26896 o e W. J. Trevithick ....coooeevannnn... 20.00
New Britain.
26819{Hall’s Dairy.......oc00uven... Miller& Olsen ........covviiirnnnns 56.47
236820|Avery's Dairy.........c.c.c.... Sovereign Trading Co. ..c....ccvueee 26.82
New Haven.
25870!C. E. Smith ....c..ccovnvnnen.. S.S. Adams......oeuininiiiniinnann 36.22
25871|Whitneyville Creamery ........ M. C. Dingwall...........covennnnen 31.55
25872*M. B. & F. S. Hubbell....... F. J. Markle Co., Chapel St. .{37.22
25873(Valley Farm Creamery Co. ....|Paul Jente & BIOS. ..uueuenrensnnn *.| 44.91
25884|Elm Tree Dairy............... F. J. Markle Co., Congress Ave...... 20.50
25885|Valley Farm Creamery Co. ....|W. G, Graves & SO «averannerenens 33.07
25886{Oakhurst Farm ............... E.J.Cullom ....vvvvennniinniiennns 41.25
New London.
26888/ Thompson’s Dairy ............ Schwaner's Market...........ccconnns 22.59
26889|Brigham Dairy................ Delicatessen, 460 Bank St. ....... ... 24.73
268g0|Williams’ Dairy............... F.H.Davis& Co.....covevvvunennnn 18.02
Norwich,
26868{Palmer’s Dairy..... feeeeiaeens C.W.Hills .....ooivvviiviinanan.n. 25.20
26869 ‘" e H.D.Rallion .......c.ivvniina... 21.04
Stam ford.
26B05]. .. iiveeiiiiiieiairasaann JSamuel Price Co. ................... 35.73
26806(]J. H. Bedell Dairy ............ Stamford Grocery Co. .........uueen 48.321
Waterbury.
26845|Dennison’s Dairy ,............ Duesler Bros. Co.........ooiiinnes. 31.39
26846 ¢ i ee e Woodruff's Grocery........... cerens 31.53
26847|Smith’s Dairy ................. Hewitt’'s Grocery.............coeuuen 25.97
26848/Worden's Dairy ............... Model Market Co. ...ovvvininnnnnnnnn 41.20

* Contained sucrate of lime.

+ Contained formaldehyde.
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Grape Juice. Seven samples were examined, all of which pur-
ported to be pure grape juice, except 25108, which admitted the
addition of a small amount of cane sugar. The samples were
of normal and quite uniform composition, except 25107, which
contained almost no sugar. Five of the samples contained no
alcohol, one a trace, and 25111 0.62 per cent. by weight, although
it was labeled “strictly non-alcoholic.” None of the samples
contained sodium benzoate, salicylic acid or saccharin, nor any
foreign color.

Lime Juice. Seven samples were examined. In all but one
the presence and amount of a chemical preservative was declared
on the label and was found on analysis in substantially the amount
stated. 249068, 24681 and 25079 contained 0.10 per cent. of
sodium benzoate, as was stated on the label, and 25078, 25083
and 24907 contained sulphur dioxide not exceeding the amount
stated on the label. 248088 contained no chemical preservative.

248568 and 249091 indicated on the label, though not in the
brand name, that they were diluted juices, the former claiming
only 33 per cent. and the latter 60 per cent. of lime juice.
Analysis showed these statements to be correct, although the
proper label of such preparations should be “Diluted Lime
Juice.” Both the solids and acidity indicated their inferior
quality. The other five samples were quite uniform in com-
position, the specific gravity ranging from 1.0337 to 1.0384,
the solids from 7.32 to 8.49 and the acidity from 10.50 to 11.25.
No added sugar, saccharin, or artificial color was found in
any case. 24891 alone showed a trace of alcohol.

Orange Preparations. The labels showed that three of the
four samples were compounds, all containing artificial color, and
one, sodium benzoate. 25088 contained neither a preservative
nor artificial color. None of the samples contained glucose,
saccharin, or alcohol.

Raspberry Syrup. Three of the samples were correctly labeled
as containing artificial color and sodium benzoate. 25104 was
adulterated, as it contained salicylic acid and artificial color,
neither of which was declared on the label. None of the sam-
ples contained glucose or saccharin. 25091 contained 0.82 per
cent. alcohol, the other samples only traces.

1I
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Strawberry Syrup. The labels of four of the samples stated
the presence of either artificial color or sodium benzoate, or both.
25102 contained salicylic acid, which was not declared, also a
trace of alcohol. 250838 contained glucose and artificial color,
not declared; 24975, artificial color, not declared, and 25088,
3.64 per cent. of alcohol.

Miscellaneous Preparations. 28085 contained sodium ben-
zoate, declared, and artificial color, not declared. 24990 was
misbranded “non-alcoholic,” as it contained 4.24 per cent. of
alcohol.” 251038 contained sodium benzoate, declared, and arti-
ficial color, not declared. It contained only 3.20 per ceat. of
acid, calculated as citric, less than half the standard’s require-
ment.

ORANGE SUGAR.

25087. Orange Sugar, for making orangeade. Boyd Fruit
Sugar Co, New York. “A compound of pure refined sugar,
colored, acidulated and flavored with the best orange product.”
The sample polarized at 20° C. direct 4 96.0, after inversion
— 34.1, equivalent to 98.1 per cent. cane sugar. No preservatives
were found, but it was artificially colored and, therefore, was
adulterated.

GLUTEN PREPARATIONS.

The U. S. standard for gluten flour requires it to be “the
clean, sound product made from flour by the removal of starch,
and contains not less than five and six-tenths (5.6) per cent.
of nitrogen and not more than ten (10) per cent. of moisture.”

With the exception of Granola and “C B X,” all the samples
examined were sold as gluten preparations and should conform
to this standard. 40% Gluten Biscuit contained more protein
than guaranteed. No. 2 Proto Puffs was very rich in protein
and was relatively low in starch. Dyr. Johnsow's Educator Stand-
ard Gluten Flour, Hoyt's Gum Gluten Gransules, Hoyt's Gum
Gluten Breakfast Food, Hoyt's Gum Gluten Flowr and Hoyt's
Gum Gluten Noodles, all exceeded the requirements of the stand-
ard. Educator Gluten Cookies was 1.37 per cent. low in nitro-
gen, and had a very high fat content. The label claimed “a
minimum of starch and a high protein content. Delight to dia-
betics.” Neither of the first claims is true, and a material con-
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TaBLE XIV.—GLUTEN PREPARATIONS.

Station No.

Brand.

Ether Extract.

Nitrogen-freo
Extract.
Starch.

Water.

| Crude Fiber.
Ash.
Protoin
(N x 6.25)

25123
25129
25132
25133

25133

25130
25124
25135
25126
25127

25128

408 Gluten Biscuit. Battle Creek Sani-
tarium Food Co., Battle Creek, Mich. .|8.04! 1.20/0.17|1.63/43.25/45.71/|35.28
Granola. Battle Creek Sanitarium Co.,

Battle Creck, Mich............ccc0000 6.14| 0.80/0.64(2.34|13.88(76.20!i45.23
No. 2 Proto Puffs. The Health Food Co.,

L 8.15| 1.48/0.22(1.79{52.38|35.98{|27.18
C B X (Cold Blast Extra Flour), 25 Pro-
teine. The Health Food Co., New York:8.71{ 0.87/0.15/0.51|10.13|79.63/|68.85
Dr. Johnson’s Educator Standard Gluten
Flour. Johnson Educator Food Co.,
Boston .....ooiiiiiiiiiiiiciiiinainon 7.82| 1.40{0.23/0.82}40.13{50.10/140.01
Educator Gluten Cookies., Dr. Wm, L.
Johnson........oviiiiiiiiiniiininns 4.7515.9810.31|3.73{26.44/49.79!|37.80
Hoyt’'s Gum Gluten Granules. The Pure

luten Food Co., New York.......... 7.48| 1.55/0.31{1.46 45.50L3 70|
Hoyt’s Gum Gluten Breakfast Food. The
Pure Gluten Food Co., New York.....|7.48| 1.33/0.38|1.23|37.81{51.77(|37.89
Hoyt's Gum Gluten Flour. The Pure
Gluten Food Co., New York.......... 8.12] 1.63/0.19[1.04|38.25[50.78|l42.35

32.27

I Nitrogen.

6.92
2.22
8.38
1.62

6.42
4.33
7.28
6.05

6.12

Hoyt’s Gum Gluten Noodles. The Pure
Gluten Flour (in bulk). D. M. Welch &

Gluten Food Co., New York.......... 8.26] 2.36]0.21{1.13|36.56{51.48{i42.03'

5.85

|
Son, New Haven...............c0uun.. 8.73! 1.00[0.17}0.70|18.00{71.40}{61.612.88

taining 50 per cent. of ditrogen-free extract, of which nearly 38
per cent. is starch, may be a very dangerous “delight to diabetics.”

The label of Granola claimed that “one pound more than equals
one pound of best beef in nutrient value.” This statement
would be equally true of almost any food rich in carbohydrates,
and is not a virtue peculiar to this particular preparation. In
roast beef about 73 per cent. of the nutriment is due to protein,
and 27 per cent. to fat. In Granols, only 15 per cent. is due
to protein, less than 1 per cent. to fat, and about 8 per cent.
to carbohydrates. The comparison of foods as to value, without
considering the nature of the nourishment in them, is absolutely
futile and misleading.

“C B X” Cold Blast Extra Flour was clearly misbranded, as
it claimed 25 per cent. of protein, and contained only 10.13. It
differed very little in composition from ordinary flour, and yet
was sold at the rate of 15 cents per pound.



N

136 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Gluten Flour 25128, sold by D. M. Welch & Son, contained
only 2.88 per cent. of nitrogen, about one-half of the amount
required by the standard. '

The following tabulation shows the cost per package of the
different samples, together with the calculated cost per pound.

No. Ws::n. !(’:z:'l:nl;eer %::nld,“

gms. cts. cts.

28122 ...........- 244 40 74
25120 .oviiiiunnns 370 10 12
25132 oivennnnnen 161 25 71
25133 ceeveicnenn- 2350 75 15
B 1) £ SN 1358 38 13
25130 .oeniannnn. 259 25 24
25124 eeuiennnnnn. 457 20 20
25125 cooiiancnnnn 465 20 20
25126 ............ 464 15 15
25127 viernnnnnn. 118 15 s8
25128 ......eel.. 907 16 8

ICE CREAM.,

The U. S. standard for ice cream requires a minimum of
14 per cent, of milk fat. Thus far this State has adopted no
standard for this product.

This present investigation was undertaken because of sensa-
tional reports as to the quality of ice cream sold in New Haven.
It was stated that some ice cream contained no fat whatever.
Twenty-one samples were analyzed, which contained from 2.0
to 19.0 per cent. of fat; average, 856. Only two samples
satisfied the U. S. standard. Even based on a standard of 8 per
cent, fat, adopted by several of the states, much of the ice cream
sold in New Haven is distinctly inferior in fat content. While
it is true that some of the lower grade ice cream sold for a
considerably lower price, from twenty to thirty cents per quart,
this reduction in price, for poorer cream, was far from universal,
forty cents being charged for ice cream containing such divergent
amounts of fat as 2.0 and 19.0 per cent.

There is some doubt as to the proper minimum standard for
fat in ice cream. It would seem, however, that some distinction
in name should be used for products of such diverse composition
as those here reported.

No boric acid or formaldehyde was found in any sample. All
but five of the samples reacted for gelatin.
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TaABLE XV.—Ice CREaM.

v s £
Station *  Manufacturer. Flavor. Ez $
No. § o =‘E
Q [
26879 | Boston Confectionery Co...|Vanilla.................. 40 | 19.0
26859 | F. A. Atwood Co. ......... B e eiieeesiieaaes 40 | 18,5
26795 | D. Boschen................. T I T 40 | IL§
26791 | New Haven Dairy.......... i ieeieiiaaea 40 | 11,0
26860 | Chocolate Shop............. e eeicteeaneraen, 40 | 11.0
26880 | Greek-Amer. Ice Cream Co.. it eieeenaiaea 30 | 11.0
26792 | The Semon Ice Cream Co.... e iiieecis e 40 | 10.8
26790 | D. Cummings.............. e iieeiienaen 40 | 10.0
2678¢ | Hillman............. ...... et ieieaiaeas 40 | 10.0
26788 | Olympia Candy Co..........  iieeeetntrrasnes 30| 9.75
26794 | Hasselbach e ieicerenseseae €0 | 9.5
26897 [*B. Frankel................. Vanilla and Chocolate. . 40 | 9.0
26793 | Hauff.......... Chocolate and Water Ice 40| 7.%
26878 | Fred Ross.................. Vanilla............ccuu.. 40 | 6.5
26858 | The Harris-Hart Co Vanilla and Chocolate 40| 6.0
26907 | J. H. Keyes Vanilla......ccovveinnnn. 30| 5.5
26908 ubins.. . .ottt i ieiresrssnenaen 20| 4.0
26910 [New York Ice Cream Co....| Vanilla and Strawberry...| 40 | 3.0
26909 | New Haven Candy Kitchen.{ Vanilla. ... ... cereeeaenas 40 | 2.8
26898 | Peter Mutl............. ... e tesessssans 40 | 2.0
26911 | Deviveo .......... PR, it rreeietecenenes 25 2.0

*Statement of dealer, Alfonso Elposito. {Statement of dealer, Andrew
sposito.

ICE CREAM POWDERS.

Four samples, all made by the same manufacturer, were
analyzed. They were as follows:

25070, Jell-O Ice Cream Powder, Chocolate, a Mixture.
The Genesee Pure Food Co., LeRoy, N. Y.

26071, Jell-O I¢e Cream Powder, Strawberry, a Mixture,
Color and Flavor artificial.

285072. Jell-O Ice Cream Powder, Vanmilla, Flavor Com-
pounded, a Mixture.

25078. Jell-O Ice Cream Powder, Lemon, a Mixture, Color
artificial.

As the labels indicated, with the exception of 835070, these
materials were all more or less artificial in either flavor or color,
or both. The chocolate powder contained less sugar and more
ash and nitrogen than the others. The low percentages of
nitrogen in 26071, 25072 and 25078, proved the absence of any
appreciable amount of gelatine.
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The analyses are given below.

, 25070 25071 25072 25073
Water ......... eee. 082 0.52 0.52 052
Ash .ovvnvnnnn... 0.53 0.25 0.26 " 046
Sucrose ........... 01.80 97.60 96.20 96.60
Nitrogen .......... 0.23 0.02 0.02 0.02

MILK.

No general examination of milk has been made at this station
during the past five years, although within that time about 650
samples have been examined for the dairy commissioner, milk
inspectors and others. This year, 124 samples were bought
from stores in twelve of the cities of the state, between July 15
and August 20. While this number is not large, and a few
of the larger towns had to be omitted because of their distance
from New Haven, it is believed that the analyses fairly represent
the quality of the milk sold at stores during the time named.
In most cases the samples were bought in the bottles delivered
from the various dairies, but in twenty-seven cases the samples
were dipped from the can by the dealer. This introduces the
possible error of improper sampling, but with a very few excep-
tions these dipped samples compare very favorably with the
bottled milk in quality. In certain stores, where dipped samples
were bought, extremely dirty conditions prevailed, and it would
seem that the ordinances against this practice, now in effect in
certain cities, should become universal throughout the state.

The examination has been entirely chemical, chiefly to learn
how far store milk conformed with the legal standard, and to
determine whether or not chemical preservatives and artificial
coloring were used. The legal standard for milk in this state
requires a minimum of 11.75 total solids, 8.50 solids not fat,
and 3.25 fat. The use of preservatives or coloring is, of course,
illegal.

A summary of the results is given in Table XVI, and the
detailed analyses in Table XVII. From the summary it appears
that of the one hundred and twenty-four samples examined,
only forty-two fully met the legal standard, while thirty-three
were below standard in solids, seventy-nine in solids not fat, and
fifteen in fat. On the average, the samples contained 12.27 per
cent. solids and 3.92 per cent. fat.
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TaBLE XVI.—SuMMARY OF ANALYSES OF MILK BY CITIES.

139

. 3 i
IR IR
R BEREITHRIERE
ciy. s)| B8 | & |ei|sE 5 Eg £

5|« A
IR
2l 2 | & |2 3|8
Bridgeport.................... 16 || 11.41 | 3.56 8|151 6| of o
Danbury ........ccovvennn..n. 8 || 11.54 | 3.40 6 8] 3| o o
Hartford........covvviiinanns 20 {| 13.04 [ 4.29 o| 31 of o] o
Meriden . 4 || 12.56 ! 4.07 o| 2] of o ©
Middletown .................. 41|] 11,79 | 3.65 3] 4] of o] o
New Britain.................. s il 13.16 | 436|] o]l ol x| o o
NewHaven................... 28 || 1198} 3.7 {11 25| 2| o] O
NewlLondon............. .... 7 11 13.09 | 4.57 ol 4} ol o] o
Norwalk...................... 9 {| 12.80 | 4.31 1| 2} 27 of o
South Norwalk................ 7 il 11,95 | 3.76 1{ 6] ol o} o
Stamford............c0eenn. vo| 7l 12.31 | 3.90 1| 4} of o] o
Waterbury...........oovvennnn 9l 1232 3.94 J|] 2] 6] 1| o} 1
Total......oovuviviavennnnn. 124 {| ..... 2|79 45| o] 1

One sample was found to be skimmed milk and twelve samples
had been watered. A number of other samples, which showed
a relatively high fat content for the amount of solids present,
gave indications of watering, but the methods used could not
determine this with certainty. One sample contained formal-
dehyde; no artificial color was found in any case.
The sample of skimmed milk was sold by a bakery (name
unknown) at 1054 East Main Street, Bridgeport.

The following dealers sold watered milk:
G. H. Campana, Bridgeport.

W. B. Meyer, Bridgeport.

Delicatessen, 491 Water Street, Bridgeport.

C. M. Bassett, Bridgeport.
J. Schiene, Bridgeport.

David Schneider, Bridgeport.

Angelo Risi, Bridgeport.

Mrs. B. Schultz, New Haven.

J. Beschel, New Haven.
Justin Holden, Norwalk.

L. Joseloff, South Norwalk.
A. Sirica, Waterbury,
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The sample from A. Sirica, Waterbury, besides being watered,
contained formaldehyde. The watered sample from Mrs. B.
Schultz, New Haven, was dirty and contained a whole shrimp
and the thigh of a grasshopper.

Eight of the watered milks bore either on the bottle or the cap
the name of the dairy from which they were bought. Just who is’
responsible for the added water cannot be determined. If the
dairyman is innocent his protection lies in refusing to seil to a
dealer who “doctors” his milk. On the other hand, if the dealer
is innocent, the facts published herewith should lead him to
patronize another dairyman for his own protection.

The quality of milk varied greatly in the different cities. "In
Hartford, Meriden, New Britain, and New London the milk was
exceptionally good, all the thirty-six samples exceeding the
standard for solids, and only one being deficient in fat. On
the other hand, the milk sold in Bridgeport, Danbury, Middle-
town and New Haven was distinctly inferior. Of these fifty-six
samples, twenty-eight were below standard in solids and eleven
in fat. Of the sixteen Bridgeport samples, seven were watered
and one was skimmed. If the Hartford stores can sell good
milk there is no reason why Bridgeport and New Haven stores
cannot do the same. .

In the table, all full face figures indicate failure to reach the
standard required. It is not intended, of course, to classify
the samples so marked as being adulterated. Where actual
adulteration was found it is indicated by proper references to
the foot notes following the table.

PAPRIKA.,

The definition of paprika in the standards is as follows:
“Paprika is the dried ripe fruit of Capsicum annwuum L., or some
other large-fruited species of Capsicum, excluding seeds and
stems.” In spite of this definition, which prescribes that only
the pod shells shall be used, commercial samples, as a rule,
contain the seeds as well, only the stems and placentz being
rejected.

Ground paprika has a deep, red color and # sweetish, mildly
pungent flavor. The inferior grades are sometimes artificially
colored to give them the appearance of high-grade paprika,
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and sometimes the color of the poorer grades is intensified by
grinding the pods with olive oil. The seeds and the placentz
contain certain sharp, pungent properties, which are not desirable
in a high-grade article. The finer grades, therefore, consist
only of ground selected, well-ripened and highly-colored pods
from which the stems and more or less of the seeds have been
removed. In the poorer grades, inferior pods are used, from
which the seeds or even the stems are not removed; sometimes
the seeds and stems of the finer grades are also added. One
grade, known as the ‘Mercantile,” is composed entirely of
ground stems and other refuse.

Fifteen samples, representing thirteen brands, were analyzed.
The chief purpose of the inspection was to ascertain whether or
not added oil or artificial color had been employed.

Methods of Analysis.

Alcohol extract. (See U. S. Dept. Agr, Bur. of Chem., Bull. 10/
(revised), p. 163.) :

Ether extract, official method. 1bid., p. 163.

Ether extract, Provisional method; and Iodine number. (See U. S.
Dept. Agr., Bur. of Chem., Bull. 137, p. 81.) The method there given was
used with a few modifications as follows: Five grams of material (later
two grams, which is better) were desiccated over sulphuric acid for at
least twelve hours; Gottlieb tubes were filled to the 75 cc. mark with
absolute ether. The desiccated paprika was brushed into the tube and
the exact reading on the tube noted. This was allowed to stand for one
hour, shaking three times meanwhile for two to three minutes each time.
An aliquot of the clear supernatant liquor, equivalent to nearly two grams,
was drawn off and the ether distilled off, at low temperature, over an
electric plate. The last traces of ether vapor were removed in air by
gentle heat, and the flask then heated in a steam oven for thirty minutes,
cooled and weighed. The ether extract was then transferred to wide-
mouthed bottles with 10 cc. of chloroform, the flasks being dried in a
steam oven, cooled, and weighed, obtaining the weight of extract by dif-
ference. The iodine number was then obtained by using the Hanus
solution. ’

By reference to Table XVIII, it will be noted that the ether extract
obtained by this method was always from 1.50 to 3 per cent. lower than
that secured by the official method. It has been shown by Seeker* and
others that the long-continued extraction of the official method appears to
remove some substance having a small iodine absorption, thus lowering
the iodine value of the ether extract of the paprika. It would seem that

* U, S. Dept. Agr., Bur. of Chem,, Bull. 132, p. 116.
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the official method gives the truer value for ether extract, but when the
iodine number is to be determined, the extract obtained by the provisional
method is to be preferred. In our samples the iodine numbers of the
official ether extract ranged from 92.1 to 122.2; average, 105.6; those of
the provisional ether extract from 110.3 to 133.3; average, 126.0.

Crude fiber. Usual method.

All the samples, except 286858, which was declared to contain
olive oil, were sold as straight paprikas, and the weights claimed
on the label were found correct in all cases. The price ranged
from 8 to 15 cents for from one to nearly three ounces.

The alcohol extract ranged from 24.98 to 30.91, variations
which have no particular significance.

The total ether extract (official) ranged from 14.39 to 2I1.35,
two samples, 25454 and 28589, having abnormally high per-
centages, 21.35 and 19.28 respectively. These samples, as will
be noted below, had the lowest iodine numbers of any of the
samples.

The volatile ether extract (official) ranged from o.01 to 0.70.

Our chief basis for judging as to the presence of added oil
rests on the provisional ether extract and its iodine value.
Doolittle and Ogden,* using a somewhat similar method with
samples of known origin, found that “paprika produced from
the shells alone contains not to exceed 7.50 per cent. of ash, and
not to exceed 8.00 per cent. total ether extract, having an iodine
number of not less than 127, while paprika made from the whole
pods contains not to exceed 7.50 per cent. ash, and not to
exceed 13.00 per cent. of total ether extract, having an iodine
number of not less than 130.”

Using these figures as a basis, it would appear that none of
our samples consisted of shells alone. The total ether extract
(provisional) ranged from 11.69 to 18.24, while the iodine num-
bers ranged from 110.3 to 133.3. Without trying to judge these
samples too strictly, the high ether extract and the low iodine
number of 25484 and 28589 indicate that these samples con-

tained an added oil. 25855 also contained added oil, but its

presence was declared on the label.

Crude fiber in the samples ranged from 18.47 to 26.71, the lat-
ter figure, obtained in 25612, appearing to be excessive.

* Jour. Amer. Chem. Soc., 30, p. 1486.

“e
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ROOT BEER EXTRACT.

Twelve samples were examined. In the absence of a standard
for this preparation, no legal objection can be made to any of
these samples except 25085, which contained 0.78 per cent. of
sodium benzoate, nearly eight times as much as claimed on the
label. The high alcohol content of 25025 and 25089 would
certainly not yield a temperance beverage. Glucose appeared
to be the sweetening agent commonly employed, as the eight
samples polarized all showed its presence. The solid matter in
the extracts varied greatly, ranging from 24.76 to 62.14 per
cent.; the ash and sugars likewise were very variable.

TasLe XIX.—Root BrEr EXTRACT.

Polarization
s R at 19°C.
A L E s
e [T g g
2‘ Brand. § E::‘ r E .-E‘:
£ Sl €2 | 2] 4 g3 =
E] 28 A - S-S T I
3 Bl E 18 G 413 %2
25052 |Monarch Brand. A. F. Beckmann
& Co.,, New York.............. 10 |[1.1582/1.77136.26/|1.46] o |15.6/14.0
25025 [A. & P. The Great Atl. and Pac.
Tea Co., New York............ 10 {/1.2259]7.68!51.03{1.94} © * -
25019 |Hires’ Household Extract. The
Charles E. Hires Co.,Philadelphia| 15 |{1.1253] 0 |29.82{0.42] 0 [15.2{14.0
25069 |Knapp’s. The Knapp ExtractCo.,
New York.......ciovenvennnnn. 12 |{1.1142{9.33/29.94{1.06] © *io®
25096 {Kronan’s Pure Extract For Svag-
dricka. Kronan's Extract Co.,
Worcester, Mass............... 20 || 1.2702} 1.28/62.04|1.55] © [28.0/24.8
25097 [Lundin’s Condensed Juniper-Ade.
Lundin & Co., Chicago......... 20 {{1.29871 o0 62.14/0.46! 0 }21.8] 0.0
25020 Mammoth Brand. Made at Hart-
(43 £ 10 |}1.1090|0.92{25.91{0.30, O |13.6/13.0
25051 [Premium Brand., Made at Hart- '
ford..ceeriiineenenarneennnnnn. 15 |/1.1057/0.76/24.76(0.25 o {10.8| 9.6
25095 |Extract for Svensk Ol.  Stroh-
meyer & Arpe Co., New York. .| 15(1.1985] 0 [43.481.24/}0.78|30.7|26.9
25582 {Svensk-Ol Extract. The Swedish
Importing Co., Worcester, Mass.| 15 || 1.1934/0.36{42.92{0.31| © * i
25018 [Williams' Concentrated. The Will-
iams & Carleton Co., Hartford..| 13 |{1.1374{1.12[32.530.36] © {20.0/18.0
25089 |[UN-X.LD. Packed for Wise,
Smith & Co., Hartford......... 12 |{1.1545!0.32{34.70|1.14] © * i

*Insufficient sample left to polarize.

{One-tenth of one per cent. claimed on
the label.
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RELISHES.

Twelve samples were analyzed. With three exceptions, these
were labeled as compounds. In two of the three no benzoic
or salicylic acid or saccharin was found, and not more than a
trace of alum. 25798 contained no benzoic or salicylic acid, but .
did contain saccharin; its sale, therefore, is illegal. Another
sample contained no preservatives, but .02 per cent. of alum was
present. The remaining eight samples contained benzoic acid,
as declared on the label. Alum was found in traces or up to
.048 per cent. in all but two samples. 25788 must be considered
as misbranded, for it is “Guaranteed absolutely pure,” although
it contains sodium benzoate and alum.

SALAD DRESSING.

In the absence of a standard for salad dressing, objection can
only be based on the presence of chemical preservatives and
coloring matter. It is interesting, however, to note the very wide
range in composition of materials of this character.

Four of the twelve samples claimed on the label to be “mayon-
naise dressing.” The Century Dictionary defines this dressing
as “a sauce composed of yolks of eggs and salad oil beaten
together with vinegar or lemon juice to the consistency of thick
cream, and seasoned with salt, pepper, garlic, etc.” A true mayon-
naise dressing, then, should at least contain oil, eggs and vine-
gar. The absence of phosphoric acid in the product would prove
that eggs had not been used, although its presence would not
necessarily mean that egg solids were present. These four
samples contained from 0.32 to 0.61 per cent. phosphoric acid,
from 46.05 to 59.40 per cent. of oil, and acetic acid from 1.68
to 1.80 per cent. The use of oil, eggs and vinegar, therefore,
seems fairly well established, and these preparations may be
properly labeled as mayonnaise dressings. In three of the four,
turmeric, a yellow coloring matter, was present. In 25657,
25692 and 28439 the oil used was cotton seed oil, as indicated
by the positive Halphen test and the iodine numbers and refrac-
tive indices. In 23568568, while a positive Halphen test was
obtained, the lower iodine number and refractive index suggest
the possible presence of olive oil as well.
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TasLe XX.—
. . Polarization.
E -
s Brand. I § i H
gl .1 2 ¢
i Bl E| 218
& a 3 1é
25836 | Diamond Brand India Relish. A. C. Blen-
ner & Co.,, NewHaven.................. 10| 00| 0.0 | 23
25606 | Columbia Sweet Piccalette. Columbia Con- i
serve Co., Indianapolis, Ind........ esses] 15 | —6.5 | —6.93 | 23
25796 | Pepper Relish 2oth Century Brand. F. W,
Dixon, East Hartford................... 10 |—1.0 {—0.33 | 23
25807 | Doyle's Country Club India Relish. The
John T. Doyle Co., New Haven.......... 10 08 |—s5.281 23
25660 | Doyle's Country Club India Relish. The
John T. Doyle Co., New Haven......... 10 {—3.2|—3.3 | 23
25683 | Heinz India Relish. H. J. Heinz Co., Pitts- .
burgh, Pa......oeviviveiininiiiinnnnnns 15 |—6.7 | —7.46 | 23
25814 | Diamond Relish. Lutz & Schramm Co.,
Pittsburg, Pa.......covvveiiiiiineennnns 10 |[—8.0 | —8.80 | 23
25798 | Pepper Relish. The Silver Lane Pickie
Co., Silver Lane..........coovvinnnn. .. 10 0.0 0.0 | 23
25795 | Waldorf Brand Relish. Williams Bros. Co.,
) Detroit, Mich...........cceveenivanen.. 10 | —5.3 | —5.72 | 23
25672 Williams® Sour Relish. The Willlams Bros,
Co., Detroit, Mich..........ccccivvvenn.. 10 0.0 Q.0 | 23
25443 Wilco Sweet Relish. The Willlams Bros.
Co., Detroit, Mich.............ccou.us.. 10 |—2.8 [—2.75 | 23
25837 | Relish. Richard Zastrow, New Haven..... 10| 00| o0 |23

20848, although making no claim to be a mayonnaise dress-
ing, had the characteristics of such a preparation, and was far
richer in oil than any of the other samples examined. While the
Halphen test indicated the absence of cotton seed oil, the iodine
number and refractive index were both too high for olive oil.
This sample contained only natural color.
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l Aluminum Oxide.

.048

0I0

.028

014

Sodium Benzoate.

Salicyclic Acid.

Saccharin.

Claims of Label.

Yes

No
Yes

Yes

No
Yes

4
)

‘‘Madeof chopped pickles, spices, vinegar, etc. Contains
no coloring, and is preserved with ¢ of 1 per cent.
Benzoate of Soda.”

~
‘‘Composed of Green Tomatoes, Onions, Cabbage, Celery,

Mustard, Celery Seed, Pepper, Cloves, Allspice, Cia-
namon, White Wine Vinegar, Sugar, Salt, Tumeric,
v of f per cent. sod. benzoate.”

“Benzoate of Soda ¢ of 1 per cent.”

‘‘$g of 1 per cent. of benzoate of soda and 1}y of 1 per
cent. of saccharine.”

‘“Contains no artificial preservative or coloring matter.”

“Preserved with ¢}y of 1 per cent. Benzoate of Sod3.”

‘‘Composed of cucumbers, onions, caulifiower, string
beans, spices, turmeric, sugar and distilled vinegar;
with ¢y of 1 per cent. Benz. of Soda and ¥ of 1 per
cent. alum.” Around neck ‘“Guaranteed absolutely
pure.”

“Contains ¥ of 1 per cent. aluminum sulphate.”

“Contains ¢y of 1 per cent. Benzoate of Soda, and ¥4 of
1 per cent. alum, Composed of cucumbers, onions,
cauliflower, string beans, spices, turmeric, sugar and
vinegar.”

“Put up in Pure Malt Vinegar.” Around top of bottle:
‘‘Preserved with Spice Vinegar, 11, of 1 per cent. Benz.
of Soda and Vegetable Coloring.’

28723 likewise had the characteristics of a mayonnaise dress-
ing, cotton seed oil being used, and turmeric being present.

The other six samples were preparations of a very different
character.
from 61.12 to 77.08, oil from 2.37 to 11.43, phosphoric acid from

The loss at 100° C., chiefly water, in these ranged



CONNECTICUT EXPERIMENT STATION REPORT, IQII.

154

‘Bugssaip , asjeuuofew,, € se p[ogt «'EPOS JO ojgozULg 31 JO 4 supeIuo),, PAJ9qe 4 °[9Ge| UO PaIe|IIP 10(02 {10]0) 1¥)-[E0D paniwiad Ve

05 0zt vElob 6509 ob
gt'0'gv '€ |10°€2(66°9L
t€0.LET |S2°5TiSLbL
19°0.L6°€S €5 19|LP-gf
gS-olth 11.88°8€/21°19
gSroizg'L £V 1£iL5°g9

¢€-olor'g :z6'zz,go"LL
9£'0{55°2T 50°gP(S6-€S

zto oo.n«m«.ov €L ES

l
19'0 oo.en_o.\..s 12°gE
vzrolgg9 __w.o« 61°€L

9¢°0 ww..«roo.mv 10°VS

|

. ON |s2&/99LV'1|9*011l08"1
. ON | ON [9€L¥ 1[F +6 |gT*1
|

" ON |* " |1bLF'116°16 [go'1
‘reanmyeN (oN | ON [S€Lb 1 beLo1igS 1
. sax|ON |obLb 1lL96 |0§ 1
*ououuny (oN |ON |6€LP 1|0'001]9g°1
‘g mof[a X toqiydeN,| ON |sax [PPib 1i€-Sor08
e oN |sax|15ib x|L111|g9'X
. oN |sax|bbiv 1|0'011/89°1
ouenuny {oN |$9X |92lb 1(9°606 |og°1
‘reamyeN |oN [ON [6VLP 1|16 |gl0
ouawIny |oN [sex|15L¥ 1|9 601ig9°1
o 2| 2

TIE|E 1812 ¢

T IR

|3l o |78 S

*1010) 3 e 2 >

: & e | 2

R o &

‘10 pRIXE

1o

N
&

*D (001 18 Sv0°]

9
(54

1'9
9'L

128
S'9

1'g
8¥

v
Al

9'8

<
w

1

10 ‘313304 jo Hipede) ’

St
o1

() 4
114

oI
oI

oz
oI

o1
o1

o1

*$10 ‘9p310q 29d 901y l

Peetressiiasiiiiiiietiii oo X MAN 00 BIL \
ogloed uofury 9yl ‘Buissaxrg pees uBidiaaost
.o-o-o..a-tooo-l--'.o -mﬁ“—.—amucmo o-ooozon
-91J 1apiug 'y 1 24 ‘Buissaiq pejes sJaplug
‘uoisog ‘'00 3 aBpasny] -Buissai(q pefes Lpueq4
R T Y P L [, ]
-10aep] ‘piemol] 'g *f ‘Buissaiqg pe[es s.piemol
oo-o--c---o-oo-no-ncnu-nl.—.—U_.z -m°h~°Q
0D Sy oren-uoyol oy ‘Buyssai( pejes [efoy
e 10 Moy 0D B
Ioqeel] ‘wal Buissaig peleg snopijaqg s Joyeey
‘-coBediyn ‘1eag palg “Buissai(g peres S, 9nmM LW
-..-o-~ooo-.-.-...o-.‘h°> Boz o;ﬁoﬂumr—g

» uoiBuiieg ‘Buissaig peles puelg [eag uadini
R R e
ea] eipuj iseq ‘Buissai(] peeg puelg wniwmaigi
CTLe e S 0 g maN
‘0p 9oxing ‘Y ‘T ‘Buissaiqg peleg s2oMangi
...........................»..z .ﬂovaﬁo ..Oo
11eqdwesn ydasof ‘Buissai(q peqes s [jeqdwe)
eesees el es a0 MON 0D B SIOUIIN
‘upsny  -Buissaig pejeg pood dIngd weaqung

6€bSe

89952
69952

gbgsSe
olgsz

z€LSe
gEvse

2695z
LS9Sz
959ST
65952
g£zLSe

‘puelg

*oN uonwis

‘ONISSEA(] AVIVE—'[XX 318V]



VINEGAR. 155

0.24 to 0.58, and acetic acid from 0.78 to 1.86 per cent.- One was
colored with napthol yellow S, a permifted color, two with
turmeric, and in three the color was natural. Eggs appeared to
be a component of all the samples. In 25438, cotton seed oil
was present. 25870 contained boric acid.

VINEGAR.

Thirteen samples of vinegar, sold in bottles, were examined.
A much more extensive inspection was made later on samples
collected by the dairy commissioner (see page 206 et seq.).

The labeling of the samples is shown below:

25684. Genuine Cider Vinegar, with a rich, mellow flavor.
Haynes-Piper Co., Boston.

25572. Pure Cider Vinegar. H. J. Heinz Co., Pittsburgh.

25838. Pure Cider Vinegar. A. C. Blenner & Co., New
Haven.

25853. A. and P. Brand Pure Cider Vinegar, Clarified. The
Great Atlantic and Pacific Tea Co., Jersey City, N. J. (Distribu-
tor).

25774. Pure Malt Vinegar. H. J. Heinz Co., Pittsburgh.
25784. Newport Pure Malt Vinegar. The Lathrop Co.,
Hartford. '

25808. Malt Vinegar flavored with Tarragon. Crosse and
Blackwell, London, Eng.

25852, Pure Malt Vinegar. Crosse and Blackwell, London,
Eng.

28771, Doyle’s Distilled Vinegar with Malt Added. The
John T. Doyle Co., New Haven.

25854. A. and P. Brand Distilled Spirit Vinegar. The Great
Atlantic and Pacific Tea Co., Jersey City, N. J. (Distributor).

26885. Distilled Spirit Vinegar. A. C. Blenner & Co., New
Haven.

25717. Spiced Salad Vinegar Distilled. H. J. Heinz Co,
Pittsburgh.

28773. White Pickling and Table Vinegar. H. J. Heinz Co.,
Pittsburgh.

The four samples sold as cider vinegar all satisfied the legal
requirements of 4 per cent. acidity and 2 per cent. solids, and -
if judged by that standard alone, would be passed as cider vine-
gars. The insufficiency of this standard, however, is well known.
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25684, by its high reducing sugars and pentosans, indicates the
addition of a material high in sugars, such as apple waste.
25772, by its high reducing sugars, high polarization and low non-
sugar solids, shows the addition of boiled cider. 25838, while
containing a rather high ash and high percentage of pentosans,
is passed as cider vinegar. 20883 is high in reducing sugars,
high in ash and very low in glycerine. Its analysis indicates
the addition of distilled vinegar, or acetic acid, mineral matter
and a material high in sugars, such as apple waste. It also con-
tained an unusually high percentage of non-volatile acid.

The standard for malt vinegar requires that it shall be dextro-
rotatory, and shall contain not less than 4 gms. of acetic acid, not
less than 2 gms. of solids, not less than 0.2 gm. of ash, and an
alkalinity of soluble ash equivalent to not less than 4 cc. of
decinormal acid per 100 cc. The four samples examined satis-
fied the standard in acidity, solids and ash. 25774, however, was
levo-rotatory and low in alkalinity, and is not a pure malt vine-
gar. 28784 was too dark to polarize: its alkalinity was
extremely low. 25808 was levo-rotatory, but it was not sold as
pure malt vinegar. 28852 appeared to be genuine.

The only requirement for distilled vinegar in the standard is
4 per cent. acetic acid. The five samples all satisfied this require-
ment, except 28888, which was slightly below standard. The
labeling of 28771 is open to serious objection, as the amount
of “malt added” is extremely small, only enough to color the
distilled vinegar so as to resemble cider or malt vinegar. There
is no legal objection to the sale of distilled vinegar, if sold as
such, but Section 2564 of the Connecticut Statutes explicitly
- forbids the sale of any vinegar to which any coloring matter
has been added.

25717 is 4 most unusual vinegar. It contained 14.57 per cent.
of solids, of which 10.24 per cent. was reducing sugars and 3.28
per cent. of ash.

Methods of Analysis.

The usual methods were used for all determinations, except for glycerine
and pentosans. For glycerine, the modified method for wines, as given in
Bull. 137, U. S. Dept. of Agr, Bur. of Chem., p. 61, was used. For
pentosans the official method was used, Bull. 107, U. S. Dept. of Agr,
Bur. of Chem,, p. 54, 100 cc. of vinegar being taken and 43 cc. of hydro-
chloric acid (sp. gr. 1.19) added, the distillation then being conducted
exactly as directed in the Bulletin.
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WORCESTERSI—JIRE AND OTHER TABLE SAUCES.

Six samples of Worcestershire and fourteen samples of mis-
cellaneous table sauces were examined. In no case was ben-
zoic or salicylic acid found. One sample, 25432, contained sac-
charin, which was declared on the label. The acidity ranged
from 1.14 to 3.72 per cent. acetic acid, and the total sugars from
none to 28.8 per cent.

TaABLE XXIII.—WORCESTERSHIRE AND OTHER TABLE

Station No.

Brand.

25607
25794

25436
25431
25770
25432

$5437
25785
25435
25815
25687
25781
25797
25806
25693
25442
25825

25434
25433

25671

The 20th Century Brand Worcestershire Sauce. Lewis De Groff & Son, New York
Lea & Perrins’ Worcestershire Sauce. John Duncan’s Sons, New York...........

Worcestershire Sauce. Holbrook & Co., Stourport, Eng......coivivrrieniananens
{3hn Bull Genuine Worcestershire Sauce. The John Bull Co., Ltd., Hull, Eng. ..

estminster Brand Genuine Worcestershire Sauce. Miner, Read & Tullock, N. H.
Worcestershire Sauce. Ralph, Pembroke & Sons, Worcester, Eng................

!Brand’s International Sauce, The A1. G. F. Heublein & Bro., Importers.........
*The Original Bengal Club Chutney. Crosse & Blackwell, London, Eng... ..
Celebrated Challenge Sauce. E. R. Durkee & Co., New York..............c.t.-
Longfield’s Sauce, North of England Brand. The Garret Bergen Co., Brooklyn, N. Y.
Heinz Gold Medal Sauce. H. J. Heinz Co., Pittsburgh...........c.oooviiiiiiaes
Excelsior Table Sauce. The E. S. Kibbe Co., Hartford.........ccoiciieeannnnn..
Indian Brand Table Sauce. New England Supply Co., Providence, R. L..........
Andrews Brand Sauce. E. Pritchard, New York......... teeirennertetsasaenes .-
Eddy’s Brand Old English Style Sauce. E. Pritchard, New York ................
3English Royal Relish. J. P. Smith & Co., London and New York ...............
4Snider’s Oyster Cocktall Sauce. The T. A. Snidex Preserve Co., Cincinnati, O. ..

Sovereign Sauce. The Union Pacific Tea Co., New York...........oviiennnnenns
Deer Brand Table Sauce. H. F. Voss, Brooklyn, N, Y.....oviveeriiviinnniennes

The Finest Indian Sauce Waw-Waw, The Waw-Waw Sauce Co., London and N. Y.

' Contains 19.67 solids, 3.77 insoluble solids, 4.58 ash and 3.87 sodium chloride.
? Contajns 50.39 solids, 4.69 insoluble solids, 3.12 ash and 3.26 sodium chloride.

3 A mustard preparation.
4 Contains 20.12 solids, 2.58 insoluble solids, 3.86 ash and 3.10 sodium chioride.
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The legality of the claims on the labels is in some cases
open to serious doubt. Such claimd as “The Only Good Sauce,”
“Superior to others Best,” “Superior to all others,” “A fine tonic

'and digestive,” “A wonderful Digestive and Tonic,” the manu-
facturers might have difficulty in substantiating. To label a
sauce containing saccharin as “The best sauce extant” is clearly
a misstatement of fact.

SAUCES (CONTAINING NO

Benzoic or Saricvric AciD).

‘ Polarization.
gl = i . |
- Q ot
i) @ E § 5 Claims of Label.
e - = 5 .
100i3.72] 3.2]—4.84 | 22 [+]
25| 2.82| 4.0(—3.74 {32 | ‘ | Pronounced by Connoisseurs to be ‘* The Only Good
d . Sauce.””
18 1} 3.48 |—2.6 |—2.20 | 22 |
20 { 2.4 |—5.0 |—4.84 | 22 | ** |[* Superior to others Best.”
10 3.3 1.8{—~5.041{22] *
10{1.38{ 0.4! o0.00 | 22 | Yes | The best sauce extant,” on back, *‘Compound-Vin-
egar, Spices, Saccharine, Salt, Sugar coloring and
Vegetables.”
45 {(288| 0.0[—1.54 | 21 | No [** A fine tonic and digestive.”
25 || 2.46 |~8.0/—~8.80 | 21 | ** ¢
10 {270 |—4.0 |—4.64 | 22 | ** |*‘Superior to all others.” * Unequalled by any in the
0l342| 0.2{—282}{22 | * world.” .
15 {1 3.18 [—3.4 |—2.86 | 22 | **
10 !/ 3.60 |[—3.0 |—2.64 | 22 | **
10 {3.72 |~3.4 |—2.64 | 22 | **
10 4 3.12 [—3.0 [—~3.30 | 22 | **
10306 2.0/—2861}22]| *
L O O .o o
10 1.14| 0.0|—4.18 | 20 | ‘* |* Contains tomatoes, granulated sugar, salt, vinegar,
onions, garlic, horseradish and spices.”
15 12.40| 0.6]—4.18 [ 22 | *° i** The 20th Century Condiment.”
812.52| 2.6{—0.44 |22 * |'*“Prepared from vinegar, tamarinds, spices, vegetables,
' salt, lemons, sugar and Chinese soy.”
20 1282|—3.4{—3.08 | 22| * |*“A Wonderful Digestive and Tonic.” * The Only
i[ Digestive Sauce.” :
!
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MISCELLANEOUS FOODS

CreaM oF TARTAR. Three samples were analyzed, 25851 and
25823 bought in bulk without the name of the manufacturer,
and 257768 made by James P. Smith & Co., New York and Chi-
cago. All the samples were of a high degree of purity.

Preparep Corree. 28849. G. Washington Prepared Coffee.
G. Washington Coffee Refining Co. of New York. Sold by
John Gilbert & Son, New Haven. Price, 35 cents per, can, con-
taining 50 gms. of the preparation. The following chemical
data were obtained: :

Soluble in cold water ..................... 94.84
Ether extract (not fat; probably largely
caffeine) ..............iiiiiiiiin., 1.16
Total ash .....ovvveeriiiiiiiininnnnnnnn, 16.25
Water-soluble ash ........................ 12.84
Water-insoluble ash ...................... 3-47
Nitrogen .....ccooviiiiiiiiiiiiiiiienen, 3.32
Potash, water-soluble .................... 878
Chlorine .....ccoeeeeeiieinninnneeennnnnn. Trace.
Carbonic acid in insoluble ash ............ Present
Alkalinity of 1 gm. soluble ash ............ 17.13 cc. — acid.
Lime in insoluble ash .................... Present.

The analysis indicates that this material is a finely ground,
dried coffee extract.

CereaL Corree. 25134. Dr. Johnsow's Educator Substitute
for Coffee. Johnson Educator Food Co., Boston, Mass. Sold by
R. T. Whiting, Bridgeport. Price, 25 cts. per 379 grams. It
contained 5.58 water, 1.88 fat, 8.70 fiber, 2.54 ash, 16.25 protein,
42.57 starch, and 2248 other carbohydrates. No coffee was
detected in the sample.

Jam. 25782. Seal Brand Apricot and Apple Jam. P. J.
Ritter Conserve Co., Philadelphia. Sold by Brown, Thomson,
& Co., Hartford. “Contains no preservative and no artificial
color.” Solids, 58.51; polarization at 21° C,, direct, +6.80,
after inversion, —12.10; benzoic and salicylic acid, none; color,
natural. Not found adulterated.

25832. Strawberry. Logan, Johnson & Co., Boston. Sold
by James M. Young & Son, Willimantic. “Prepared from fresh
fruit, granulated sugar, enough corn syrup to prevent crystal-
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lization and % of 1 per cent. sodium benzoate. Solids, 77.47;
polarization at 21° C,, direct, 4-35.60, after inversion, +-6.82;
benzoic acid, present; color, natural. A legally labeled com-
pound. ,

25808. Le Roy Extra Quality Strawberry. Le Roy Packing -
Co., Boston. Sold by City Market, New London. Solids, 69.66;
polarization at 21° C,, direct, 423.20, after inversion, +5.06;
benzoic acid, present; color, natural. Adulterated, as it con-
tained glucose and benzoic acid, not declared on the label; mis-
branded as it is not of “extra quality.”

MEerToseE. 208848, Sanmitas Meltose. The Kellogg Food Com-
pany, Battle Creek, Mich. “A pure carbohydrate and contains
86 calories to the ounce.” “Should be substituted for cane sugar,
honey, syrup, and all artificially prepared sweets, which produce
diabetes,” etc. It analyzed as follows: Water, 26.81; ash, 0.46;
nitrogen X 6.25, 0.63; reducing sugars as maltose, 47.09;
sucrose by Clerget, 2.08; dextrin, 18.80; other carbohydrates by
difference, 4.13. A 5 per.cent. solution in a 200 mm. tube polar-
ized at 20° C,, direct, + 32.1, and after inversion, 4 31.57. Its
specific rotation A, was 111.3°. Our analysis substantially con-
firms that given on the label. From the libel, however, it appears
that this preparation is especially recommended as a diabetic
food, a recommendation which is not justified by our analysis.
That the articles named, sugar, honey, syrup, etc.,, “produce dia-
betes” would be startling if true.

ConDENSED Soups. Two samples of condensed soup were
analyzed, both made by C. H. Knorr, Heilbronn, Germany.
25734, Knorr’s Readymade Pea Soup (Erbswurst), Knory’s Pea
Soup with Bacon. Price, 10 cts. for 113 gms., about 4 oz.
208735. Knorr's Readymade Bean Soup. Price, 10 cts. for 124
gms., Of 4.4 Oz.

The analyses were as follows:

35734 25735 25851

Water ...iiieiiiiieneaiirertstrticianneanns 9.58 1101 6.56
Fat .iiiiiiiiiiiiitcennnsssensonsenacsnnnne 899 6.19 1.67
ASh ittt sttt aeceearaaaa 14.96 16.01 65.21
Protein (NX625) «vvvvevrrvrnneennnnnns ve. 2138 19.31

Carbohydrates, including fiber, by difference.._. 45.00  47.48

Nitrogen ....cvoviiiierraennesoacennesaes 3.42 3.09 3.8
Sodium chloride, calculated from chlorine..... 12.52 1279 5948

13
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The samples are condensed foods, apparently true to name.
Both samples show the addition of considerable fatty material
and common salt to the vegetables specified.

20851. Steero Bouillon Cubes, made by American Kitchen
Products Co., New York. “A cube makes a cup.” “A highly
concentrated extract made of Beef and Vegetables.” Price 35
cts. per 12 cubes, weighing 52 gms. For analysis see above.

Thése cubes contain considerable nitrogenous matter and fat.
They also contain over half their weight of common salt. At the
price charged for twelve cubes one pound of the cubes would
cost $3.05. The six-tenths of a pound of salt contained in
this quantity could be purchased separately for about one cent.
It is apparent, therefore, that while the bouillon cubes may offer
many conveniences in their use, they are a very expensive form
of food.

. DRUG PRODUCTS.

LINIMENTUM CAMPHORE.
(Camphor Liniment.)

Twenty-three samples of camphor liniment were bought from
druggists who in the past had sold this preparation of less than
standard quality. Eighteen contained from 18.0 to 25.6 per cent.
of camphor, in no case less than go per cent. U. S. P. strength,
and in only three cases less than 95 per cent. U. S. P. The
refractive index at 25° C. ranged from 1.4690 to 1.4716, indicat-
ing that cottonseed oil had been used in all cases.

In four of the other samples, the camphor ranged from 12.0
to 17.6 per cent., or from 60 to 88 per cent. U. S. P. strength.
These samples were as follows:

No. Place of Sale. Camphor §
U177y B Bridgeport .................. 17.6
1] 7 20N Norwich .................... 16.1
25648. ... ..o, Stamford ................... 152
b 17, TN Hartford .................... 12.0

Another sample contained 15.7 per cent. camphor and no oil.
It was apparently “spirit of camphor.”
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OLEUM THEOBROMATIS.
(Oil of Theobroma—Cacao Butter.)

This oil is commonly known as Cacao or Cocoa Butter. It is
much used as an ingredient of cosmetic ointments, as a coating
of pills and for preparing suppositories.

. The sixteen samples examined satisfied the U. S. P. require-
ments as to iodine and saponification values. The iodine values
ranged from 34.0 to 37.I; average, 35.8; the saponification
values from 191.5 to 104.5; average, 193.1.

The cost ranged from ten to twenty cents for two ounces.

- TaBLe XXIV.—Cacao BUTTER.
Weight. g
s
$ Brand. Place of Sampling. $ é
| 4 § 3 >
s i1
3 o | D 1 = ]
oz oz
24943 |Blooker.......... Bridgeport,......... 10| 3| 1.9]361 | 193.5
24908 |Bensdorf......... Hartford ........... 10! 319! 354 | 193.5
240909 feseeeesiracannnnns i eiiences 20} 2| 3.0/ 359 | 193.5
.................. Y eieeieiies.| 20 2] 2.1 35.3 | 193.5
PYTTY O R A Meriden............ 20| 2] 30! 340 | 103.
24740 Jeonoecnrennarnenn New Britain ........ 20| 3|30/} 364 | 193.9
24150 {Huyler,. e 20! 2] 1.7] 368 | 194.5
24974 |Blooker New Haven......... 15| 231 351 | 193.5
249932 {..cvuens New Loadon....... 20| 2] 3.0] 363 | 192.9
34995 focecrerroretnonnes Norwich............ 20{ 2] 23] 361 | 192,58
25021 |..vceooncannnnnces Stamford ........... 1o 3| 1.8736.3 | 192.5
24139 |Bensdorf ......... Waterbury..........J oY .. | 1.0 | 34.3 | 193.5
24130 [Huyler............ . fesecsenns 0" .. | 0.6 | 34.8 | 193.5
24131 |Blooker.......... O ieeeiees 20| 21| 3.3|371 | 191.5
24733 |.eeiinenniiiannnns E P 20| 219|371 | 193.5
25008 [.ocieiiinncninenns Willimaatic......... 15| 3| 1.9 357 | 192.8

*Cost per stick.

COD LIVER OIL AND OTHER EMULSIONS.
Twenty-eight samples were examined. Twenty-two of these
were sold as Cod Liver Qil Emulsion with Hypophosphites, one
as a plain Cod Liver Oil Emulsion, and five under special pro-
prietary names. Both Cod Liver Oil Emulsion and Cod
Liver Oil Emulsion with Hypophosphites are U. S. P. prepara-
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166 CONNECTICUT EXPERIMENT STATION REPORT, IQII.
tions, and should contain about 50 per_cent. of cod liver oil by
volume.

A sample of the emulsion with hypophosphites was prépared
in the laboratory according to the U. S. P. formula, with the
single exception of the addition of 0.5 cc. of 85 per cent.
syrupy phosphoric acid to facilitate the solution of the hypophos-
phites. The procedure was as follows: 500 cc. of cod liver
oil (sp. grav. 09270) were added to 125 gms. of powdered
acacia and thoroughly triturated in a mortar to a uniform mix-
ture. 250 cc. of water were added and the mixture further
triturated to a complete emulsion, and 4 cc. of oil of gaultheria

TaBLe XXVI.—Cop Liver OnL

£ eona]| on [R LA
] Brand. cohol ex P .
&= o5 oFC | wetate. |[weight| Sso & |"Nov || Ash. | o | A
% % % £

..... Laboratory Sample ....| 1.0486 | o |(|43.93| 1.4771 |137.7|| 2.235 | 1.48 | Yes
28137|A. D. S. ............ 0.9824 | o |[39.85| 1.4789 |137.6|| 1.98 | 1.39 { No
25488|Father John’s Medicine 1.0546 | o |[36.98| 1.4783 |149.0{| 0.76| 0.05 | ..
25138/Cosmopolitan Pharm. .| 0.9901 | 4.64%|46.04| 1.4795 [136.7|| 0.95 | 0.55 | No
25478|Dike’'s ............... 1.0181 | o 36.82| 1.4792 {136.2|| 0.47 | 0.36 "
25544|Gillespie’'s ....... ....| 1.0137| O |[36.50| 1.4763 {138.2{ 0.65 | 0.37 | **
25475|Graeber’s ............ 1.0192 | 5.28%({28,37| 1.4798 [140.7|| 1.19 | 0.74 | *¢
25477(Halloran’s. ........... 1.0182 | 5.92%(|28.10| 1.4798 |133.8{| 1.13| 0.72 | **
25541Hull’'s.............. %.| 1.0118 | 3.36 ||23.24] 1.4787 [135.3|| 1.96 | 1.46 | Tr.
25476/Kibbe’s .............. 1.0207 | 5.56"|127.84| 1.4795 |156.1|| 1.29 | 0.7x | No
28513|King's ............... 1.0152| o |{36.50| 1.4786 |138.7|| 0.49 | 0.37 | **
25486|Lathrop’s............. 1.0062 | 2.76 ||46.71| 1.4812 [134.4||-2.62 | 3.03 “
25820|Lee & Osgood’s....... 1.0444 | 0 ||40.30| 1.4787 |141.0|| 2.06 | 1.17 “
25140 %‘eve N [ 1.0156 | o ||{35.54| 1.4789 [138.4/| 0.58 | 0.40 | Tr.(?)
25557|Magee's .............. -

5557|Magee’s ':(m:i o |24.27) 1.4793 |133.0]| 1.63 | 0.97 | ?
25540|Nyal’'s................ 1.0172| o |(38.28| 1.4777 |149.8/| 0.51 | 0.34 | No
25136{Nichols’..... reeeneaas 1.0160 | 5.28%(128.47| 1.4792 |131.2[| 1.19 | 0.67 | **
25489|Ozomulsion .......... 1.0283 | 0.64%(|37.65| 1.4786 |158.0/| 0.66 [ 0.49 | *
25537|Phillips’.............. 1.0605 | o ||44.40| 1.4766 {137.5{| 0.65 | 0.35 | Yes*
25535/Scott’s. .. ..eunennnnn.. !.oogo o |l46.86| 1.4795 |146.8|] 2.55 | 1.85 | No
25554|Sharpe & Dohmes 1.0003 | 2.64 ||46.44| 1.4777 |142.4|) 1.89 | 1.35 ‘
25536/Spalding’s............ 1.0175| o ||s0.39| 1.4787 [136.9{| 2.07 | 1.48 | Yes*
25555/Russell’'s ............. 0.9995 | O ||34.96] 1.4637 | 66.1{| 1.58 | 0.40 ?
25492(Stoughton’s............ 0.9965 | o [|48.15| 1.4789 {138.2|| 0.03| Tr. | No
25543|Thayer’s........ eeees.| 1.0127| O |[|25.97] 1.4786 |130.1{| 3.08 | 2.29 | **
25139|Rexall ............... 1.0242| o 38.86| 1.4803 (135.2|| 1.14 | 0.74 o
25538(Wadewitz'........ sees| I.IOOQ | O 30.75| 1.4783 |140.2|| 1.88 | 1,25 “
25543 Whitman's............ 1.0180 | 5. 56‘ 27.38( 1.4786 |132.4|| 1.30 | 0.73 o
25576|Wilson's.............. 1.0006 | 3.28 |[44.25| 1.4757 |152.5|| 1.24 | 0.76 | **

#* Claimed on the label.
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added. 20 gms. of calcium hypophosphite, and 10 gms. each of
potassium and sodium hypophosphites were dissolved in cold dis-
tilled water, and 0.5 cc. of 85 per cent. phosphoric acid added to
clear the resulting opalescent solution. The volume was then
made up to 300 cc., the solution well shaken and filtered. 150
cc. of the filtrate were mixed with 100 cc. of syrup, prepared
as directed on p. 435 of the U, S. P., and added to the emulsion,
and the whole mass thoroughly mixed in a large evaporating

dish.

The analysis of our mixture as thus prepared is shown in

Table XXVI.

AND OTHER EMULSIONS.

:f perhf‘oglg“' Completeness Remarks.
Aocrl‘: g g:r":: (cc.;NaOH) lmn‘;:ion.
p T
Yes No 46 Separation |U.S. P. except addition of 0.25 cc. H;PO,.
4 LX) 49 (14
vee ¢ 41 | ... .
Yes ¢ 12 Sl. separation/Low in hypophosphites,
[} [ 45 g 6 LI ..
‘ o 8 Separation | ** ¢ .
. o 20 Sl. separation|{Not claimed to be U. S. P.
. “ 8 No Sepm‘ion (53 " ‘e "
e ¢ 15 Sl. separation|Contains alcohol, not stated on label,
“ ‘e 7 o o Not claimed to be U. S. P.
" ‘e [ No separation{Low in hypophosphites.
s o 48 ‘: . Contains alcohol, not stated on the label.
&8 (1] 39 4 4"
o o 12 Separation [Low in hypophosphites.
? « ? Reducing sugars as dextrose before inver-
""" slon, 14.85%, after inversion, 29.70%.
Yes . 17 No separation|Low in hypophosphites.
. . 11 . o Not claimed to be U, S, P.
. o 15 . ‘ Low in hypophosphites.
No ‘ 126 .Separation |[No hypophosphites and only small amount
of phosphates ; contains salicylic acid.
Yes . 14 No separation
¢ “ gﬁ Separation [Contains alcohol, not stated on the label.
(X3 (13 B “H
? 0.36%! sl. alk, |No separation{Cod liver oil not claimed, nope present;
sodium borate present as claimed.
No No 10 Separation |No phosphates or hypophosphites, none
claimed.
Yes . l4 (1)
" (13 IO ‘e
“ o 35 No separation{Low in oil.
b e 4 “ o Not claimed to be U. S, P,
¢ " 53 Separation [Low in hypophosphites ; contains alcohol,
not stated on label. ’
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" The following summary shows the average analyses of the
fifteen samples sold as U. S. P., of the seven not claimed to be
U. S. P, and of the plain emulsion, compared with the labora-
tory sample. '

Laboratory Emulsions Emulsions aot Plain
Sample. soldas U.S. P, soldas U.S. P, Emaulsios.

Specific gravity ............ 1.0486 1.0170 1.0167 0.9965
(61 43.93 40.94 27.05 48.15
Refractive index of oil .... 1.4771 1.4786 1.4791 1.478%
Iodine No. of oil .......... 137.7 140.3 137.1 1382
Ash ..iiiiiiiiiiininnann 225 1.41 159 0.03
Total phosphoric acid...... 148 0.96 1.04 Tr.
Acidity per 100 gms. ....... 46 32 11 10

The fifteen samples sold as U. S. P., judged by the index of
refraction and the iodine number of the separated oil, appear to be
made from cod liver oil as claimed. - However, they showed wide
differences in composition. The specific gravities ranged from
0.9824 to 1.0444, with one exception much lower than that of
the laboratory sample. In four cases the low specific gravities
were in part due to the presence of dleohol; the use of no syrup
or syrup of a low density, or an excessive use of water, would
give similarly low gravities. The oil ranged from 30.75 to 50.39,
eight of the samples showing a decided deficiency in this essential
ingredient. The ash ranged from 0.47 to 2.62, eight samples
showing clearly that the required amount of hypophosphites had
not been used. The total phosphoric acid ranged from 0.34 to
2.03, eight samples again showing a deficiency in hypophosphites.
Phosphoric acid, as such, was found in only one sample, and in
this the fact was declared on the label. The acidity of this sam-
ple is much higher than any of the other U. S. P. preparations,
and is probably due to the phosphoric acid used. Three samples
contained alcohol, ranging from 2.64 to 3.28 per cent., which in
no case was declared on the label.

The seven samples not sold as U. S, P. preparations can
only be judged by comparing their analyses with the claims
made for them. With one exception, these samples claim 33%
per tent. of oil. We found from 25.97 to 28.47 per cent. by
weight. In five of them, 7 per cent. of alcohol was claimed on
the label. We found from 528 to 5.9z per cent. by weight.
One sample claimed 25 per cent. of oil, and 23.24 per cent.
was found. It contained 3.36 per cent. of alcohol by weight,
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which was not declared on the label. These seven samples con-
tained from 1.13 to 3.08 per cent. of ash, and from 0.67 to
2.29 per cent. of total phosphoric acid, indicating that in all but
two cases the amount of hypophosphites added was far below
the U. S. P. requirements,

The sample sold as  straight emulsion contained 48.15 per cent.
of oil. Its low specific gravity, 0.9965, indicated the absence of
the full amount of syrup required by the formula.

Father Johw's Medicine, although not claimed to be a cod liver
oil emulsion, is essentially one, and contained 36.98 per cent. of
oil by weight with practically no hypophosphites present.

Magee’s Emulsion was a semi-solid preparation, claiming to
contain malt extract as well as hypophosphites. It contained
24.27 per cent. of oil by weight, 1.63 per cent. of ash and 097
per cent. of total phosphoric acid. It contained reducing sugars
as dextrose, before inversion, 14.85 per cent.; after inversion,
29.70 per cent. '

Osomsulsion claimed to be an emulsion of cod liver oil, com-
bined with guiacol, glycerine and hypophosphites. It contained
0.64 per cent. of alcohol by weight, 37.65 per cent. of oil by
weight, 0.66 per cent. ash, and 0.49 per cent. of phosphoric acid,
indicating about one-third the amount of hypophosphites of the
U. S. P. preparations.

Phillips’ Palatable Cod Liver Oil Emsulsion combined with the
Soluble Phosphates claimed 50 per cent. of oil; 44.40 per cent.
by weight was found. Its total ash was 0.65 per cent., so
that the “soluble phosphates” are present in extremely small
amount. The acidity of this material was relatively very high.

Russell’s Emulsion Mixed Fats claims no cod liver oil and con-
tains none. It contained 34.96 per cent. of oil by weight whose
refractive index was 1.4637 and whose iodine number was 66.1.
It contained 0.36 per cent. of sodium borate, somewhat less than
claimed on the label. The material had a slightly alkaline
reaction.

Comments on the Samples.
Although the U. S. P. preparation requires the use of cal-
cium, sodium and potassium hypophosphites, in only four cases
was the potassium salt claimed on the label. In our analyses
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no attempt was made to determine the nature of the hypophos-
phite present, as this was deemed of minor importance.
We make the following criticisms of the samples specified:

25138, 25478, 25544, 25513, 25140 and 25540, were low in
hypophosphites. .

25541, 25486 and 25554 contained alcohol not declared on the
label.

25878 contained undeclared alcohol and was’ low in hypophos-
phites.
25538 was low in oil.

Methods of Analysis.

Fat. Gottlieb-Roese method. (See Conn. Expt. Stat, Rept, 1909, p.
192.)

Ash. The cod liver oil used in preparing the laboratory emulsion con-
tained 0.025 per cent., a negligible amount. The acacia contained 3.01 per
cent., so that the 125 gms. used contained 3.76 gms. acacia ash, or 036
per cent. by weight of the total emulsion. No attempt was made at first
to calculate the theoretical amount of ash due to the hypophosphites,
because of their well-known "tendency to decompose on ignition, and
because on igniting them with organic compounds reductions might occur
with loss of phosphorus. The ash in the emulsion was determined as
follows: Five gms. were weighed into a porcelain capsule, and gently
heated over asbestos until the mass began to discolor and decompose. The
capsule was then heated in a muffle at low redness until a hard carbona-
ceous mass remained. This was extracted with hot water, and the filter
and contents ignited in the original capsule. Strong ignition did not
oxidize the carbon and a black residue persisted. Treatment three times
with nitric acid gave a perfectly white ash. The filtrate was added to the
capsule, evaporated to dryness, heated to constant weight at dull redness
and weighed. A percentage of 2.30 ash was obtained.

Assuming that the hypophosphites used were pure salts, and allowing
for the acacia ash, the finished emulsion should contain theoretically 2.27
per cent. ash, which agrees excellently with the determined value, and
which somewhat minimizes the theoretical objections referred to above.
In view of the above data it was believed that the determination of ash
as indicated was a fair measure of the inorganic constituents of the
emulsion.

Total Phosphoric Acid. The organic matter of 5 gms. of emulsion is
destroyed by digesting with sulphuric acid and potassium sulphate, as in
the Gunning method for nitrogen. The residue is boiled with 100 cc
of water, the solution neutralized with ammonium hydroxide and acidified
with nitric acid, transferred to a 500 cc. flask, cooled and made up to
the mark. From this filtered solution an aliquot of 100 cc., equivalent
to 1 gm. of emulsion, is taken, in which phosphoric acid is determined in
the usual way with ammonium molybdate,
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Test for Phosphoric and Hypophosphorous Acids. Five gms. of emul-
sion were made up to 200 cc., with water, and filtered. A yellow precipi-
tate, on acidifying with nitric acid and adding ammonium molybdate,
indicated the presence of phosphoric acid. The presence of phosphorous
or hypophosphorous acid was indicated by the appearance of a white
precipitate of mercurous chloride, on acidifying with hydrochloric acid and
adding mercuric chloride.

WINE OF THE EXTRACT OF COD LIVER OIL.

The following extracts from a paper in the Journal of the
Americon Medical Association, October 13, 1906, p. 1207,
describes very clearly the nature and claims of this class of
preparations:

“The introduction of cod liver oil as a supposedly easily assimilable
nutrient and reconstructive was followed by its extensive use in wasting
diseases, especially in phthisis, in the treatment of which it came to be
considered almost essential, as it was supposed to possess some mysterious
power different from that of other oils. Its unpalatable cbaracter led to
various devices to render it tasteless and to make it more acceptable to
the stomach. Emulsions containing the oil in mixture with other sub-
stances were put on the market and served a useful purpose. But the oily
nature, imperfectly concealed, was disagreeable to many, and gradually
other preparations appeared which attempted to retain the supposed
therapeutic virtues of cod liver oil while dispensing with its disagreeable
character. This attempt has been carried to the extreme that in many of
the cod liver oil preparations now on the market the oil has been entirely
eliminated and all that is left of the oil is the name. This is a species
of fraud which has been tolerated too long, but which will be kept up
so long as physicians are willing to be duped. Some of these articles are
said to ‘represent’ the oil and to possess all its virtues. Others are said
to contain oil, while still others are stated to contain ‘all the valuable
constituents’ e

“Is cod liver oil to be considered a food or a medicine? A food, cer-
tainly. Asa food its value will consist in the fats it contains. These fats are
more easily oxidizable and are considered more digestible than other fats
because of the presence of compounds derived from the liver which favor
its emulsification and enable it to penetrate the mucous membrane more
easily than other fats. Aside from their nutrient properties we have no
evidence that the fats of cod liver oil possess any therapeutic value; if the
oil possesses therapeutic qualities they must reside in its non-fatty constitu-
ents, and the activity of these non-fatty constituents is not acknowledged
by those who have investigated them scientifically. Most pharmacologists
believe that whatever virtue there is in cod liver oil depends on its qual-
ities as an easily assimilable fat. On the whole, we must conclude with
Cushny that ‘cod liver oil has not been shown to have any action apart
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from that of an easily digested food, and its superiority to some other
fats and oils has not been satisfactorily established.’

“If, then, the value of cod liver ol depends on the presence of fat as
its nutritive oconstituent, the amount of fat a preparation contains will
determine the worth or worthlessness of such a preparation; at all events,
a preparation claiming to represent cod liver oil which does not contain
fat in some form is fraudulent. . . . ...

“Some of the so-called cod liver oil preparations are termed extracts of
cod liver oil, but are not in fact made from the oil, but from the cod
livers instead. They are preparations which, if honestly made, might be
worthy of trial, but they are improperly called ‘extracts’ of cod liver oil,
since they do mot contain the fat, which is the active constituent of the
oil, but the extractives from the liver which may or may not possess
therapeutic virtues. So far as we know, however, no satisfactory evidence
is forthcoming to indicate that such extractives have any therapeutic
value.”

The above pronouncement of the official journal of the lead-
ing American medical association is unmistakable in its tone.
In addition to the above it is interesting to note the definition
of “extract” as given in the Century Dictionary:

“A pharmaceutical extract consists of the active principles of a drug,
obtained by maceration, percolation or decoction with a suitable men-
struum, or by using the expressed juice of the fresh plant and reducing
the solution thus obtained to a proper consistency and strength by evapora-
tion. -The menstrua used are water, alcohol and ether, or two of these
combined, and in some cases aqua ammoniz, glycerine or hydrochloric or
acetic acid is added. . ... Hence 3. A concentration of the principles or
elements of anything; a condensed embodiment or representation.”

Seven samples of this material were examined. All were
labeled to contain alcohol, ranging from 8 to 17 per cent. The
alcohol found ranged from 7.50 to 16.59 per cent. by volume, in
four cases considerably below the amounts claimed.

No oil was found in any sample.

The extract in six samples ranged from 31.45 to 42.97 gms.
per 100 cc. In Hagee’s cordial, only 13.18 gms. of extract
were found, 1081 gms. of this consisting of glycerine. The
ash ranged from 0.27 to 0.68, Hagee’s differing again with a
much higher percentage, 1.89. The phosphoric acid ranged from
0.14 to 1.31 per cent., varying quite uniformly with the amount
of ash present. All the samples showed a minus polarization,
both before and after inversion, except Sullivan’s, which polar-
ized plus before and after inversion and at 87° C. This sample’
contained 8.62 per cent. sucrose and 12.82 per cent. glucose.
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None of the other samples contained more than traces of sucrose,
except 25556, where 1.11 per cent. was present. Hagee’s con-
tained only 1.30 per cent. reducing sugars, calculated as dex-
trose, while the others contained quite uniform amounts, rang-
ing from 10.84 to 15.02 per cent.

The matter soluble in ether-chloroform, acid solution, ranged
from 44.0 to 142.0.mgms. per 100 cc., while that extracted by
the same solvents, in alkaline solution, ranged from 2.8 to 17.2
mgms. These extractives are in part alkaloids, probably largely
so, especially in the alkaline solution. The large yield of Hagee's
in acid solution, 142 mgms., however, was not of an alkaloidal
nature, but saccharin and salicylic acid.

Acidity ranged from 17.4 to 39.4 cc. tenth-normal alkali per
100 gms,

Hagee's alone contained salicylic acid and saccharin.

The ash was not tested for potassium or sodium, either one or
both of which being probably present as hypophosphites. Iron,
calcium and manganese were found in all the samples, except in
Hagee's, which contained no manganese.

Quinine and strychnine were detected in all of the samples,
except Hagee’s and the Narco sample. The latter contained
quinine, but strychnine could not be detected in 50 cc. of the
sample, although its presence was declared on the label.

TABLE XXVIIIL.-—ANALYSES QF WINE

Polarization.
z é ] $ 3]
: Brand. fu 'E 3 i io_ § z
3 > r » © 8
: E ,3!‘ %‘ § g‘g g: ; S E
g% R B
8 | o g
: g 12|38 |& |3 §§ g |8
£| s,
25575 [Cartier......... 1.1106] 7.73|10.83{None| 332.61/0.58{0.37} —3.0{ —2.86] 19
35490 |Goodwin.......|1.1045} 8.85{12.31] ** 31.45/0.68/0.42| —32.8] —2.86{ 19
25539 {Hagee .........|1.0405| 5.73]| 7.50{ ‘* |®*13.18|1.89/1.31{—0.6|—0.23} 19
25558 |Narco......... 1.1506| 6.84{ 9.93| ** 42.97]0.65{0.40| —1.8{ —~2.20| 19
25581 [Sullivan....... 1.1465] 8.09]11.69 ** 42.43|0.49/0.23] 30.3{t18.7 | 19
25556 | Wampole...... 1.1305|11.6416.59| 39.53/0.27|0.14] —1.6] —3.08| 19
235487 |Heckler ....... 1.1047| 8.71112.13] * 31.45/0.67/0.43} —3.0| — 308} 19

*10.81 gms, glycerine per 100 cc.
{Polarized +20.9 at 87° C.=113.83% glucose (+175° V.).
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The following statement is made in the Journal of the Ameri-
can Medical Association, October 13, 1900, p. 1207:

“The preparations claiming to ‘represent’ cod liver oil are in liquid form,
and if they contain oil it must be one of the following forms:

1. An emulsion of the oil which may be miscible with water, but from
which the fat tends to separate and rise to the top. In this form the fat
can be seen as globules under the microscope.

2. A solution, resulting from the saponification of the oil, containing a
soap which usually will be alkaline in reaction, especially when mixed
with water, and from which fatty acids are separated as a precipitate
when the solution is acidified.

3. A solution of fatty acids. This will be acid in reaction and will be
precipitated by the addition of water, in which the fatty acids are not
soluble.”

The following tabulation shows the data secured when apply-
ing these tests to the samples:

Preci; ]
Precipi Precipil o;:!:gt‘ﬂdol; Pettenkolf
tate ipitate o , an ett: or
Reacti on additi on additi ding over Test for Blle
No. Ofl. to litmus.  of water. of HCL. night. Products.

25575 None. Acid. None. Very Slight. Flocculent Negative,
z“w a“" o“” (3] .“" ‘e (1] "

2553 e . None. None. s
35553 o o ¢ Slight. Flocculent. ‘
’5581 LX) (1] 4" None. (1] .o
25556 1Y) Y (13 Slight. . Y
25487 " “ . Very slight. Lo o

or THE Extract ofF Cop Liver OiL.

3 Mgms. per 100 cc. A 3-
gg ﬁ .%; E’ﬁ‘ - f;‘!
$ ..O- 3 Alkaloids found.
g |4 R
PRty 1) B

Tr. |} 14.28) 60.0 | 11.2] 26.2 Fe, Ca, Mn.| Quinine, Strychnine.
Tr. 1.30$142.0 | 3.6| 39.4 | Yes | Yes |Fe, Ca. one.

Tr. | 10.84]| s8.0| 8.8| 20.9 | None| None |[Fe, Ca, Mn. [§Quinine,

8.62 | t12.90| 44.0 | 11.6] 17.4 i ‘¢  |Fe, Ca, Mn. %ulnine, Strychnine.

Tr. | 15.03| 66.0|17.2| 33.4 | None|None Fé, Ca, Mn. §ulnlne, Strychnine.

1.11 | 14.02 54.4 | 2.8| 23.0 o ¢ IFe, Ca, Mn.| QOuinine, Strychnine.
Tr. | 12.62] 71.6 | 12.0] 25.4 " *“ |Fe, Ca, Mn.| Quinine, Strychnine.

$Probably saccharine and salicylic acid.
§No reaction for strychnin in 500 cc. of material.
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From these data we conclude, first, that the sam.ples‘ are not
emulsions of cod liver oil, for they contain no oil as such.
They mix with water without precipitation and therefore can-
not contain more than traces of fatty acids. They are all of
acid reaction when mixed with water and, on addition of hydro-
chloric acid, two show none, three very slight and two slight
precipitation. On standing over night, strongly acidified, all
but Hagee’s show a flocculent precipitate. In Table XXVI the
amount of this precipitate determined quantitatively is shown
to range from 44.0 to 71.6 mgms. per 100 cc. or from .04 to
.06 per vent. These figures do not include the Hagee sample
with its 142 mgms., or .15 per cent., as this was shown by other
tests to consist chiefly of salicylic acid and saccharine. Remem-
bering that these acid extracts obtained with ether-chloroform
are in all cases impure products, it is obvious that the maximum
amount of saponified fat in these samples cannot exceed .04 or
.06 per cent.

These data indicate that none of the samples is entitled to be
called a cod liver oil preparation, as none contains either oil or
fatty acids and only the merest traces of saponifiedsfat. Hagee’s
does not even contain this trace.

Furthermore (the Pettenkoffer test giving negative results for
bile products in every case), none of the samples is entitled to
be called a cod liver product, for no appreciable amount of cod
liver extractive is present in any sample.

We are thus obliged to condemn the use of the names under
which most of these preparations are sold; it is also important
to consider them individually in connection with the specific
claims made for each.

28875. Wine of the Extract of Cod Léver Od and Iron with
Malt and Hypophosphites. (Prep. for G. O. Cartier, Williman-
tic.) “A Reconstructive Tonic, Tissue Maker and Nutrient
indicated in General Debility, Emaciation, Winter Cough, Bron-
chitis, Loss of Appetite and as a General Tonic.” “This prepara-
tion represents the remedial and stimulating principles of the
best Norwegian Cod’s Liver, freed entirely from the fatty nause-
ating oil and enhanced medicinally by combination with Extract
of Malt, Wild Cherry Bark and the Hypophosphites of Iron,
Lime, Soda, Potash, Manganese, Quinine and Strychnine. This
preparation agrees with all stomachs and is more palatable and
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efficient than plain Cod Liver Oil or any emulsion of Cod Liver
Oil.” As we have previously stated, leading pharmacologists
do not acknowledge that cod liver oil possesses “remedial and
stimulating  principles” aside from the oil itself. The proprxety
of claiming that this preparation represents these prmc1ples,
whose existence is more than doubtful, is certainly questionable.
The statement that this wine is more “efficient than Cod Liver
Oil or any emulsion of Cod Liver Oil” is glaringly false. The
other statements as to its ingredients appear to be true.

25490. Wine of the Extract of Cod Liver Od and Iron with
Malt and Hypophosphites. (Prep. for Goodwin’s Drug Store,
Hartford.) Aside from the name of the druggist the label on
this sample is exactly the same in size, type and text as that on
25575, and the criticisms made apply equally to this preparation,

28539. Hagee's Cordial of the Extract of Cod Liver Od Com-
pound. “Tonic, Stimulant, Alterative, Reconstructive, Nutritive
and Digestive.,” “Each fluidounce represents tie extract obtain-
able from 1-3 fluidounce of Cod Liver Oil (the fatty portion
being eliminated), 6 grs. calcium hypophosphite, 3 grs. sodium
hypophosphite, 1-16 gr. saccharin, 1-2 gr. salicylic acid (made
from oil Wintergreen), with Glycerine and Aromatics.” The
statement as to hypophosphites appears to be correct. Saccharin
and salicylic acid are present as claimed. The qualifying words
applied to salicylic acid, “made from oil Wintergreen,” are with-
out significance, for salicylic acid is salicylic acid, no matter what
its source. Whatever nutritive value this preparation possesses
depends upon the alcohol, glycerine and small amount of sugar
it contains, and nothing else. The words “Cod Liver Oil” have
no proper use in connection with a product like this. It is the
weakest preparation of the kind examined and contains saccharin
and salicylic acid; it does not even possess the tonic virtues due
to the quinine and strychnine contained in the other samples.
Its claims are grossly exaggerated.

25558. Narco Wine of Cod Liver Odl, Alcoholic Extract of
the Oil with Malt and Hypophosphites. “The remedial princi-
ples and fat-producing constituents of the best Norwegian Cod
Liver Oil, freed entirely from the fatty portion and unpleasant
taste of Cod Liver Oil, and enhanced medicinally by combination
with Extract of Malt, Wild Cherry Bark and Compound Syrup
of the Hypophosphites, containing Lime, Potash, Iron, Soda,

14
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Manganese, Quinine and Strychnine.” “This preparation agrees
with all stomachs and is more palatable and efficient than pure
Cod Liver Oil, or any emulsions of Cod Liver Oil.” Inasmuch as
cod liver oil is only very slightly soluble in alcohol, an alcoholic,
extract might be prepared containing practically no oil. The
descriptive name used on this preparation, therefore, is a nearer
approach to the truth than generally found. However, to state
that it contains the “remedial principles and fat-producing con-
stituents” of the oil “freed entirely from the fatty portion” is like
saying it contains all the oil except the oil. This claim is false
and misleading. The statement that this wine is more “efficient
than cod liver oil or any emulsion of cod liver oil” is likewise
glaringly false. No strychnine was detected in this sample,
although claimed on the label.

. - 28581. Tasteless Wine of Cod Liver Extract with Beef, Malt
and Hypophosphites. (Prep. for Mark N. Sullivan, New
Haven.) “This preparation combines the virtues of cod liver
extract (without any disagreeable oily properties) with Beef,
Malt, and Hypophosphites. It forms a valuable tonic and nutri-
tive and is useful in coughs, consumption and wasting diseases.”
No serious objection can be made to this label, aside from the
general criticism of the use of the words “cod liver.” However,
as already pointed out, there appears to be no satisfactory evidence
that cod liver extractives, other than the oil, possess any thera-
peutic value. The sample contains nutriment and possesses tonic
properties entirely independent of cod liver. It contains nearly
twenty-two per cent. of sugars, over half of which is glucose,
but can hardly be recommended as an economical means of
obtaining these foods.

28558. Wampole’s Perfected Tasteless Preparation of the
Extract of Cod Liver. “Contains a solution of the extractive
obtainable from fresh cod liver, the oily or fatty portion being
afterward eliminated. This extractive is combined with Liquid
Extract of Malt, Fluidextract of Wild Cherry Bark and Com-
pound Syrup of Hypophosphites (containing Calcium, Sodium,
Potassium, Iron, Manganese, Quinine and Strychnine).” In
spite of the presence of the different hypophosphites as claimed,
the total phosphoric acid in this sample amounts to only 0.14 per
cent.,, so that the amount of hypophosphites present cannot be
great. In other respects the label is a reasonably accurate
description of the product.

\
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28487. Dy. Heckler Brond Palatable Preparation of the Alco-
holic Extract of Cod Liver Oi with Malt and Hypophosphites.
In essentials this label is the same as those on 25490 and 25575,
although in some respects it is more moderate in its claims. In
composition, it closely resembles those samples. Its brand name
is scarcely open to criticism, as it only claims to be the “alcoholic
extract” of cod liver oil. The statement that it “may be
employed in all cases where Cod Liver Oil is indicated” seems
-like very dangerous advice to a user ignorant of its true character.

HEADACHE PREPARATIONS.

In six of the eight samples examined, acetanilid was claimed on
the label, and in two acetphénetidin. 25452 was illegally labeled a

L4

TaAaBLE XXIX.—HEADACHE PREPARATIONS,

Statlon No.

Acetanilid in
. s powder.
Contents of E L g
Brand. package. g Guaranty. £35 1. . | e
E ; g?, rains.| cent.

cts.

25650 ! Dr. Hobson’s Headache] 12 wafers. | 25 {139 grs. acetanilid { 19.64 | 6.80

2545

2545

Wafers. Pleiffer Chem. . ) er oz. 17.95 | 6.27
Co., Philadelphia, f:ag{). 18,62 | 6.41
Average) 18.74 | 6.49

2 {* Ingram’s Celero-Caffeine| 12 wafers. | 25 {218 grs. acetanilid | 4.68 | 2.15
Headache Wafers. F.F. per oz. (=45.4%).| 5.14 | 2.32
Ingramand Co.,Detroit, 4.27 | 1.92
Mich. Average;, 4.70) 2.73

3 | Jamieson’s Headache | 13 wafers. | 25 |164 grs. acetanilid | 9.61 | 3.85
Konceals. Prep. for G. peroz.,or43 grs.| 9.44 | 3.95
A. Jamieson, Bridge- er powder
port. ' =34.2%). 9.54 | 3.93

Average| 9531 3.9

25699 (Mohegan Headache Wa.| 3 wafers. | 10 |3)4 grs. acetanilid | 10.54 | 3.74

fers. Mifd. for Thel(one broken). per powder. 9.98 | 3.58
McCarthy Pharmacy,
Waterbury. Average| 10.26 | 3.66
25680 [Reliable Headache Wa-! 2 wafers. 10 |5 grs. acetanilid 9.03 | 4.71
fers. Mifd. for E. S./(one broken). per wafer,
Schoonmaker, Ansonia.
25698 |Headache Powders (Dr.; 3 wafers. | 10 |4 grs. acetanilid 9.98 | 4.09
Tanner's). {'oseph A, per powder. 9.34 | 3.93
Urba, Waterbury. Average] 9.66 | g.01

31.6

@53

41.0

357

§3.2

o°s

1 Contains a large dosage of acetanilid, over 5§ in excess of amount claimed.
1 Illegally labeled a ‘‘ cure.” Acetanilid guaranty not prominent on labei.
3 Acetanilid considerably below guaranty.
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“cure,” and 25488 was deficient in acetanilid. 25850 and
25780 each contained considerably more than the amount of
drug claimed, the dosage in the former seeming to be danger-
ously high.

When previously examined, in 1908, 25680 bore no guaranty
of acetanilid on the label, and 25761 contained acetanilid instead
of acetphenetidin. Acetphenetidin is a derivative of acetanilid
and only slightly less objectionable for indiscriminate and undi-
rected use. Its dangerous character is less known by the public,
hence its frequent substitution for acetanilid in these preparations.

TaBLE XXX.—HEADACHE PREPARATIONS,

BE acetphenetidin
P 8.'3 & | per powderor
z Contentaof | § §- 5, & t
g Brand. package. | Guaranty -§:E
2 5] Sc Per
3 £ .3 g F [Graine| 2

25761’ Antikamnia Tablets.  The|13 tablets. | 25 {305 grs. acetphe-| 5.41{3.411....
Antikamnia Chem. Co., St. netidin per o0z.{5.02|3.20/....
Louis. (=63.5%). 5.29 1 3.56 |....
Average| 5.2¢ | 3.39 | 64.7
25730{tHalloran’s Headache Wafers. |13 wafers. | 25\ {194 grs. acetphe-{ 9.06 | 4.08

Prep. for Halloran's Drug| netidin per oz.| 9.20| 4.67
Store, New Britain. (=40.4%).

Averagel 9.17 | .38 | £8.0

! Contains 0.29 gr. caffein per tablet, equal to 5.54. In 1908 the samples examined con-
tained acetanilid, not acetphenetidin.

* Contains 0.70 gr. caffein per wafer, equal to 7.58. The acetphenetidin is 7.6 in excess
of the amount claimed.

TINCTURA IODIL
(Tincture of Iodine.)

Twenty samples were examined, all but two from druggists
whose iodine tincture had in a previous year been found below
standard. The samples contained from 6.29 to 7.63 grams of
iodine per 100 cc., no sample showing less than Qo per cent.

"of U. S. P. strength. The tabulation below shows the great
improvement in the quality of the tincture sold by druggists,
whose tincture in 1908 and 1909 was far below standard.
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Grams of Tlodine Grams of Todine
No. per 100 cc. No. per 100 cc.
11, 1908 OF 1909. 1911 1908 or 1909,
257%6...... 7.63 2.51 25787.1 ..... 7.00 .one
25816...... 7.55 5.36 25705...... 6.87 5.13
25746...... 7.53 226 25752...... 6.84 cees
25751...... 7.46 4.05 25673...... 672 414
256s8...... 741 507 25677...... 672 4.84
25829...... 7.28 4.28 25760...... 6.70 5.13
25747 cos 7.25 5.40 25726...... 6.67 246
25676...... 718 “3.61 25735...... 6.50 2.68
25737 c.nn. 715 491 as8ar...... 6.54 5.60
25728...... 7.02 408 25649...... 6.29 4.30
Average (18)...... 7.03 422

~ From the above figures the usefulness of drug imspection in
this state is apparent.

LIME WATER.
(Liguor Calcis.)

Four samples were bought from druggists whose lime water
had been found below standard in a previous year. Three of
these samples were of full standard strength. The fourth, taken
in Naugatuck, contained only a trace of calcium hydroxide, 0.002
per cent., or 1.4 per cent. U. S, P. strength,

SPIRITUS ZTHERIS NITROSI.
(Spirit of Nitrous Ether.)

The U. S. P. preparation is a 4 per cent. alcoholic solution of
ethyl nitrite.

It deteriorates gradually, unless great care is used in keeping
and dispensing it. The U. S. P. directs to “transfer the pro-
duct to small, well-stoppered, dark amber-colored vials, and keep
these in a cool place, remote from lights or fire.” The pharma-
cists’ responsibility does not end, therefore, with the correct prepa-
ration of this drug; care must also be exercised in maintaining
its strength and quality. Druggists quite commonly dispense
this preparation from ordinary clear-glass shelf bottles, and in
many cases no precautions are taken to keep the bottle full and
away from the light. It is not believed that this preparation is
often intentionally adulterated, but that it is carelessly kept is
demonstrated by the analyses in Table XXXII.
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TapLe XXXI.—SririT oF NiTROUS ETHER.—(PASSED.)

B NE
! ; 9 -] v
3 - O e k] ] £ ..
E Place of Sale. 2, é%, E" é g Z :%
5 = K 3 )
. [ £ 8s
3 ga éa < z g & £*
25000 |{Norwich....... tassseens 25 || .8252 | 89.08 | 0,06 | 0.07 | 3.96| 99
24145 |Meriden..... seaeressans 30 || .8203 | 90.93 { 0.06 |0.07|3.80| g5
24161 [New Haven............. 20 |l .8207 | g0.75 | 0.06 | 0.07 | 3.70 | 93
24990 {New London ........... 32 || .8213 | g0.54 | 0.06 | 0.07 | 3.62| oI
Made in Laboratory. .... .. || .8192 ] 91.17 [ 0.01 [0.02 | 3.80 | 95

b

§ e %o 2 .

z g | & B 2 3 i | &%

g Place of Sale. : &g ‘2'3 z:g <g £ gmg

3 : 330 85 | 8% | 82| 35 | ER | ysd

& £ @ < [ = o [
24159 (New Britain........ 25 |.8252|89.08| o.11 | 0,07 | 3.52| 88
25039 {South Norwalk ..... 35 }.8239(89.58| 0.23] 0.07| 3.43| 86
24989 |[New London........ 25 8204 | 90.86 | 0.20 | 0.07 | 3.40 [ 85
24953 |Bridgeport......... 35 |{.8210]|90.64| 0.20{ 0.04 | 3.34 | B4
24901 {New Haven........ 30 8256 | 88.92| 0.06 | 0.07 | 3.34 | 84
24126 |Waterbury.......... 35 8283 | 87.85| 0.20 | 0.04 | 3.3¢4 |’ B84
24146 [Meriden............ 35 |.8234189.77| o.xx{ o.07 | 3.28 ] 82
24971 {New Haven........ 20 }.8209)90.68| o.14 | 0,07 2.92| 73
25016 {Willimantic........|] 20 |.8214|90.50| 0.1x1 | 0.97 | 2.92 | 73
25064 |Danbury. .......... 35 |.8249(89.19 0.29 | 0.07| 2.89 | 73
24918 |Hartford. .......... 20 8272{88.28) 0.28 ) 0.07 | 2.72 | 68
24952 |Bridgeport ......... 20 |.8193|91.25]| 0.14 | 0.07 | 2.70 | 68
24158 |[New Britain........ 25 |.8219{g0.32] o.11 | 0.07 | 2.67 67
24127 |[Waterbury....... ...] 25 |.8261]88.72( 0.29 | 0.07 | 2.65 66
24128 e 35 8233 189.81{ 0.29 | 0.07 | 2.55 | 64
25040 [Norwalk, .......... 30 8204 { 90.86 | 0.12 | 0.07 | 2.52 | 63
25038 |South Norwalk......| 25 8297 | 87.31! o.40 | 0.07 | 2.30 | 58
25001 {Norwich............ 25 8263 | 88.64| 0.43 | 0.07| 2.26 | 57
24919 |Hartford ........... 25 {.8214|90.50] 0.29 | 0.07 | 2.20 | 55
24125 |Waterbury.......... 35 |.8215{90.46| 0.32 | 0,04 | 2.20 | 5§
24156 [New Britain........ 20 8234 | 89.77| 0.29 { 0.07 | 2.20 | 5%
24930 |Middletown........ 25 |.822989.96| 0.34 | 0.07] 1.97| 49
24920 (Hartford ........... 25 |,8216{90.43| o.11 | 0.04 | 1.81 45
24124 |Waterbury.......... 25 |.8253(8g.04| o0.14 | 0.04 | 1.81 45
24954 |Bridgeport......... 35 8221 | 90.25 | 0.31 | 0.07 | 1.65 41
24123 [Waterbury .......... 2% 8231 ]89.88 | 0,29 } 0,07 | 1.50 | 38
24921 [Hartford ....... ... 35 8214 90.50| 0.14 | 0.07 | 1.42 | 36
25061 |Bethel.............. 35 8238 [ 89.62{ 0.42 | 0.07 | .19 | 30
25029 [Stamford........... 25 8424 { 82.38 | 0.67{ 0.07 | 1.03{ 26
24157 |New Britain........ 20 8224 | go.14 | 0.11 | 0.07 | 0.85 | 21
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It is not an easy matter to make spirit of nitrous ether of
full standard strength by the U. S. P. method. A sample made
in this laboratory, with the greatest care, contained only 3.80
instead of the required 4 per cent. of ethyl nitrite, but when a
sample shows only 60, 50, 30 or 20 per cent. of standard
strength, the excuse of difficulties in preparation loses its validity.

Allen has pointed out* that the presence of excess of water
greatly favors the destruction of nitrous ether. In only one
of our samples, 25028, was there such an excess, and here the
content of ethyl nitrite was only 1.03 per cent. This sample,
likewise, had the largest amount of free nitrous acid, 0.67 per
cent., still further evidence of the destruction of the ethyl
nitrite, :

Thirty-four samples were examined, none of which fully met
the U. S. P. standard, although four samples were deficient by
less than ten per cent. The remaining thirty samples contained
from 3.52 to 0.85 per cent. of ethyl nitrite, or from 88 to 21
per cent. U. S, P. strength. Excluding 256029, already referred
to as containing an excess of water, the other thirty-three samples
had the following range of composition:

Specific gravity ......... 8193— 839y, ave...... 8232
Alcohol by weight ....... 87.31 —g125, ave...... 90.12
Nitrous acid ............ 006 — 042, ave...... 0.21
Aceticacid .............. 004 — 007, ave...... 0.07
Ethyl nitrite.............. 085 — 396, ave...... 2.62

The cost of four ounces ranged from 20 to 35 cents, with an
average of 27.6 cents.

PEPSIN. -

The U. S. P. defines pepsin as follows: “A proteolytic fer-
ment or enzyme, obtained from the glandular layer of the fresh
stomach of the hog (Sus scrofa, var. domesticus Gray), and
proved to be capable, when assayed by the process given below
(U. S. P. p. 335), of digesting not less than 3000 times its own
weight of freshly coagulated and disintegrated egg albumin.”

Pepsin can convert natural protein substances into soluble pro-
ducts known,as proteoses and peptones. The assay of com-
mercial pepsin is, therefore, based on a determination of this

* Allen’s Commercial Organic Analysis, I, 143.
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power of conversion, which varies with the period of digestion,
temperature, nature of the protein material subjected to its
action, the reaction of its solution, and on other conditions difhi-
cult to control.

The U. S. P. assay method is open to strong objections.
The prolonged period of digestion is inconvenient, the use of
fresh egg albumin introduces a reagent of uncertain and variable
water content, and the final deposit of undissolved albumin can-
not be measured very accurately. In recent years, several meth-
ods have been suggested for the determination of the pepsin
content of gastric juice, which appear to possess advantages
over the U. S. P. method. Among the best of these are the
methods suggested by Jacoby and Solms,* Fuld and Levisont
and Rose.f The Jacoby method is based on the fact thi a solu-
tion of the protein of the castor bean in salt solution gives
a precipitate when a very little acid is added to the solution.
When all the protein is converted into soluble products no pre-
cipitate forms on adding acid. The Fuld and Levison method
depends upon the fact that under the action of acid alone edestin
is rapidly changed into edestan,§ which is soluble in very dilute
acids containing no dissolved salts. On adding very dilute
salt solutions to acid solutions containing edestan a precipitate
forms which is not soluble in an excess of salt solution. When
pepsin acts on edestan it converts it into products soluble in pure
water, hence when all the edestan has been thus converted no
precipitate forms on adding salt to its acid solution. In the
Rose method pea globulin is substituted for the ricin used by
Jacoby.

The method used by us was a combination of the Fuld and
Levison and Rose methods, with a few minor modifications.
QOur thanks are due to Dr. T. B. Osborne of this station, who
kindly placed at our disposal some edestin of a high degree of
purity, prepared by him from hemp seed.

After much experimental work, the following procedure was
adopted :

* Zeit. f. klin. Med,, 1907, 64, 159.

1 Biochem. Zeit., 1907, 6, 473.

1 Arch. Intern, Med., 1910, 5, 459.

§ Osborne, Zeit. f. physiol. Chem,, 1901, 33, 225.
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Prepare accurately a 0.1 per cent. solution of edestin in 0.1 per cent.
hydrochloric acid. Weigh 0.25 gm. of the sample of pepsin and triturate
in a glass mortar with a small quantity of water. Transfer to a 500 cc.
flask and dilute to mark. Mix well and filter, thus obtaining a 1 to 2000
solution of the pepsin. Next, ascertain if suitable dilution of the pepsin
has been secured, as follows: Measure from a burette 2 cc. of edestin
solution into a small glass vial, add 09 cc. of water and 0.1 cc. of pepsin
solution (measured from a 2 cc. capillary pipette). Shake and digest at
20° C.* for exactly thirty minutes. Remove from digestion bath, add
0.5 cc. saturated sodium chloride solution and shake. If a slight turbidity
is produced the dilution of 1 to 2000 is a suitable one. If the solution
is more than slightly turbid another solution should be prepared, contain-
ing more pepsin. If the solution is clear less pepsin should be taken.
After the proper dilution has been ascertained proceed as follows: To
each of a series of four or five small glass vials add 2 cc. of 0.1 per cent.
edestin solution from a 25 cc. Schellbach burette. Then add to each
from a § cc. pipette, graduated in tenths, sufficient water, depending upon
amount of pepsin solution added later, to make final volume exactly 3 cc.
Then add, as rapidly as possible, measured amounts of the dilute pepsin
solution from a small burette, graduated to tenths. Shake and digest for
exactly thirty minutes in a water bath at 20° C. Remove and add 0.5 cc.
saturated salt solution, shake, and note degree of turbidity. The end
point requires some care in judging results, remembering that the end
point is ot a perfectly clear solution, but extremely slight turbidity. The
pepsin activity is calculated by the following formula:—

quantity of pepsin solution used

peptic activity = -
2 cc. edestin solution X pepsin dilution

Thus, if the proper end point was shown in the vial to which 0.5 cc. of
pepsin of 1 to 5000 dilution had been added,
.5 1
peptic activity = = .
2 X 5000 20000

To obtain a comparison of peptic activity as determined by
this and the U. S. P. methods, two samples of pepsin, 23094
and 23147, were tested by the latter method. They showed a
peptic activity of 1 to 3000 and 1 to 1500 respectively. In
other words, 23084 was twice as strong as 28147, confirming
the relative values 20,000 and 10,000 obtained by the edestin
method. From these tests it appears that a commercial pepsin
showing a peptic activity of 20,000 by the edestin test is of the
strength required by the U. S. P., namely, 3000.

* Experiments at 35° C. showed no appreciable difference over 20°, and
the latter temperature was therefore adopted as being more convenient.
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TasLe XXXIII.—PowDERED PEPSIN.
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! 5 Strength of

2‘ g: ; Eg Pev‘-‘h- %E

s Label. Place of sale. ’5§. f% §;

k- gLl Edestin . g

£2138) Mo | var g
23303 [Extra Strong Po. Pepsin, 1-6000 ...|Norwich....| 40 | 8 || 40,000 | *6,000 |200
23094 |Pepsin in Powder, U. S. P,, 1-3000{Bridgeport | 75 | 25 || 20,000 3,000 {100
23671 {Pepsin ... ..ciiiiiiiiiiiienienina Néw Haven.| 30 | 15 || 17,400 | *2,610 | 87
23104 |Pepsin in Powder, U. S. P., 1-3000|Ridgefield ..] 40 | 25 || 16,000 | *2,400 | 80
23200 |Pure Powd. Pepsin ............... New London| 40 | 15 {| 16,000 | *2,400 | 80
23112 :Po. Pepsin ...........cciiiiinnnn Danbury .../ 35 1 18 || 14,280 | *2,142 | 71
23668 {Powd. Pepsin .........ccveevennen New Haven | 25 | 15 || 13,332 | ™2,000 | 67
23024 |Pure Pepsine, 1-3000.............. Bridgeport | 25 | 12 || 13,332 | *2,000 | 67
23022 |Pure Pepsin Powd. ............... o 25 | 16 || 13,332 | *2,000 | 67
22305 |Po. Pepsin ............o0iiiiian. Hartford ...} 15 | 15 || 13,332 | *2,000 | 67
23667 {Powdered Pepsin.......... P New Haven | 35 | 23 || 132,000 | *1,800 | 60
23063 {Pow, Pepsin..............ooevuuen e ¢ 25 | 15 || 11,200 | *1,680 | 56
23670 |Pure Po. Pepsin, 1-3000........... “ ‘e 30 | 14 || 11,200 | *1,680 | 56
22306 |Pure Pepsin, U. S. P.............. Hartford ...| 25 | 16 || 10,200 | *1,500 | 50
23147|Powd. Pepsin.........c..cv0uvnnns Waterbury..| 25 | 16 || 10,000 1,500 | 50
23139 |Pepsin Powder ................... o ..| 40 | 20 8,320 | "1,248 | 42
23240 |[Pepsin, U. S. P, ............... ... Willimantic | 35 | 15 8,000 | *1,3200 | 40
23034 1Po. Pepsin ........ccoiiiiiiinins Stamford ...| 25 | 28 1,810 | * 272 | 9
23176 |Pepsin .. ..ooiiiiiiiiiiiiiiiiina, Winsted ....{ 25 1 1.430 | * 215 7
23669 |Pepsin, U. 8. P. ...........c0uets, New Haven | 30 | 12 1,260 | * 188 | 6

* Calculated from eédestin test (20,000 edestin test = 3,000 U. S. P, test),

Twenty samples of commercial powdered pepsin were tested
by this method. All of them were bought in bulk or in broken
packages, except 23094, which was sold in the unbroken original
package of its manufacturer, Fairchild Bros. & Foster, New York.

One sample was sold as “extra strong, 1-6000.” This showed
by the edestin test a peptic strength of 40,000, corresponding to
6000 by the U, S, P. test. Four samples were labeled, *“1-3000,”
while three others were simply labeled “U. S. P.” All the other
samples, however, were bought as U. S, P. preparations and
should conform to the minimum U. S, P. strength of 1-3000.

Of the nineteen samples bought as U. S. P. pepsin, only one
was of U. S. P. strength, 23094, while three were reasonably
close, showing strengths of 16,000 to 17,400 by the edestin test,
corresponding to 2400 to 2610 by the U. S. P. test, or 8o to
87 per cent. U. S. P. strength. The other fifteen samples ranged
from 14,280 to 1250 by the edestin test, corresponding to 2142
to 188 U. S. P. test, or from 71 to 6 per cent. U. S. P. strength.
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Great inaccuracy was noted in the weight of certain of the
samples as purchased. Although one-half ounce (14 grams)
was asked for, with 28202 only 8 gms. was obfained, and with
23178 only 7 gms., while with 23034 a full ounce was obtained,
although only half that quantity was asked for. Wide varia-
tions in price were also noted. In the nineteen samples sold
as U. S. P. the price ranged from 25 to 80 cents per ounce,
prices which the table shows were entirely independent of the
quality of the pepsin sold, except in 23034,

TaBLe XXXIV.—QuUININE PiLLs (2 GRAINS).

R iy Qulnl:;sigﬁthne,
: < &
: L g
8 Place of Sale. ;:_:. 54 = g 3
3 39| 55 | 85

¥ 2 EP | 8| s | 8
gning. grains.
24942|Bridgeport ........... ...l 26 20 2.92 | 1.68 1.84
25448 S S 13 10 2.57 | 1.99 | 1.96
25449 T T R T T 13 10 3.06 | 1.91 1.91
25450 I T T L T L E T 132 10 2.66 | 1.96 | 1.04
25451 R L T L T T s 12 10 2.71 1.94 1.90
25067]Danbury ...... Ceeerirebaieiaes 24 10 | 2.56 | 1.92 | 1.84
24910{Hartford ....,....ooiniuan. 25 20 2.90 | 1.89 | 1.88
24911 L T L T s © 26 20 3.69 | 3.01 3.01
24925 R R T T T R T 12 10 2.59 | 1.85 1.80
25800 S 12 10 2.57 1.86 1.83
25801 i iiceiessirresaaane 12 10 2.53 1.9% 1.95
25802 DN 12 10 4.41 2,10 1.96
24139{Meriden ., ..] 50 28 2.61 1.87 1.83

24140 24 15 2.81 1.88 1.80

24934|Middletown ................... 25 10 | 2.84 | 1.88 | 1.04
24147{New Britain ................... 23 10 2.62 1.91 1.84
24148 ** . 24 20 2.60 2.04 1.98
24902{New Haven 24 10 3.41 1.88 1.83
24973 ** “ 34 15 2.92 2,08 2.08
24973 ** ‘ 24 20 3.41 1.96 1.98
25742] ** " 12 3 2.62 1.85 1.83
25743 ¢ ¢ 12 5 | 348 | 175 | 1.74
257441 “ 12 5 2.66 1.76 1.69
25758; ** “ 12 10 2.60 1.92 1.88
24993|New London 24 15 2.64 1.97 1.95
24994({Norwich ..... 25 15 3.40 1.91 1.88
25022/Stamford...... 24 20 2.63 1.87 1.88
24133{Waterbury 25 20 2.68 | 2.00 1.98
24134 * 25 15 3.42 1.95 1.93
24135 ¢ 25 15 3.06 | 2.00 1.93
24136 i 37 25 2.60 1.92 1.90
24137 i iiedieteaaana 25 20 4.25 1.99 2.07
25009{Willimantic .............o0.0. 36 25 4.79 1.87 1.87

Average......ooooviiennn. .. . 2.98 1.92 1.89
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QUININE PILLS.

All of the thirty-three samples examined were sold as 2 grain
pills. With a tendency towards a slight deficiency in quinine
sulphate, as a rule the samples are very satisfactory. - The qui-
nine sulphate found ranged from 1.68 to 2.10 grains per pill by
the gravimetric method, and from 1.54 to 2.07 grains by the
volumetric method. Only three samples showed a deficiency
greater than 10 per cent, 24942 from Bridgeport and 25743
and 25744 from New Haven containing only 1.68, 1.75 and 1.76
grains respectively.

The price ranged from 5 to 10 cents per dozen pills.

COMPOUND EXTRACT OF SARSAPARILLA.

Nine samples of this proprietary preparation were analyzed.
According to the labels they are of most complex composition
and we have not attempted the almost impossible task of identi-
fying all the ingredients claimed to be present. The following
drugs are claimed on the labels of the various preparations:
Sarsaparilla, yellow dock, stillingia, burdock, licorice, sassafras,
mandrake, buckthorn, senna, black cohosh, pokeroot, wintergreen,
cascara sagrada, cinchona bark, prickly ash, alcohol, glycerine
and iodides of potassium and iron. Whatever value the vege-
table drugs named above possess is due to their power as emetics,
purgatives or alteratives.

The dominant vegetable ingredient is, or should be, extract
of sarsaparilla; the important active mineral ingredient pres-
ent is potassium iodide.

Both extract of sarsaparilla and potassium iodide possess
remedial powers, especially in-syphilitic and scrofulous diseases.
Potassium iodide is a powerful drug, which should be used with
care. In fact, there has been considerable discussion whether

" preparations containing it should not be so labeled as to inform
the public. Dr. Abbott, referring to sarsaparillas, in the Report
of the Massachusetts State Board of Health for 1892, says:
“With but few exceptions, they contain a considerable percentage
of a very active and powerful remedy—iodide of potassium. . . .
The sale of such an article in unlimited quantities by druggists,
grocers and others is censurable. More than this, the method
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of its sale is dishonest, since the unwary purchaser is led to
believe that he is purchasing a harmless vegetable remedy, namely,
sarsaparilla. . . . It may be seriously questioned whether the
blood of persons who take iodide of potassium continuously is
not decidedly impoverished instead of being purified, as is
claimed by the manufacturers. It is not uncommon to find per-
sons who have used continuously six, eight er ten pint bottles
of these preparations. Unlike sarsaparillas, the iodide of potas-
sium is classed among poisons by nearly every writer upon toxi-
cology.”

The following illuminating report of a conversation with the
representative of a patent medicine house producing sarsaparilla
is thus recorded by Prof. E. F. Ladd in his Report for 1906:

“He stated im my office that a sarsaparilla without potassium iodide, or
some similar product, would have very litfle demand. There must be
present, he said, something like potassium iodide, which shall cause the
people taking the same to believe that they are being benefited as shown
by the crop of pimples when they have continued the use of sarsaparilla
for some time; when, as a matter of fact, such treatment is undermining
the health. In other words, the manufacturers of this class of patent
medicines treat their patients to produce the disease that they may treat
the patient further and take from him the money to pay for a remedy
which in reality is undermining the health.”

Our analyses show these preparations to be of very variable
composition.

The labels of five samples claimed from 7 to 27 per cent. of
alcohol. 23548 contained 22.52 per cent., although none was
claimed; its sale was therefore illegal.

Three samples contained so much glycerine as to interfere
seriously with the determination of solids. The others ranged
from 3.80 to 52.63 per cent. solids, more than half in the latter
consisting of cane sugar in the form of molasses. Such per-
centages of solids as 3.80 and 4.74 certainly do not indicate a
very concentrated preparation; both of these were very high in
alcohol.

The percentage of ash ranged from 0.48 to 2.73, except in
25491, where 9.40 was present. In this sample the ash consisted
chiefly of magnesium sulphate, with considerable chlorides and
phosphates.
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All but two samples contained potassium iodide in quantities
ranging from 0.29 to 1.48 per ceat, or from 1.4 to 7.5 grains
per fluidounce.

Five samples had plus or zero polarizations, both before and
after inversion, indicating the probable presence of glucose.
25511 contained 3.32 per cent. and 25491 2684 per cent. of
sucrose.

Three samples contained glycerine, ranging from 2571 to
53.63 per cent. '

The labels of these medicines are too prolix to permit of their
reproduction here. We will take up the samples in order and
point out the truthfulness or falsity of their claims as indicated
by our analyses.

25848. A. D. S. Sarsaparilla Compound. “A preparation
of vegetable substances that eliminates poison from blood and
tissues. This is not a patent medicine but a Premium Remedy
selected and warranted by an association of 12,000 qualified
druggists.” This “vegetable” preparation contained 7.5 grains
of potassium iodide per fluidounce; it is therefore misbranded.
In this material, glycerine has been substituted for alcohol, a
change of doubtful efficacy.

25142. Ayer's Compound Concentrated Extract of Sarse-
parilla. This preparation no longer contains alcohol, as formerly,
but does contain 53.63 per cent. of glycerine. The active princi-
ple of sarsaparilla is parillin, which is readily soluble in alcohol.
A serious doubt arises as to whether the elimination of alcohol
from an extract of sarsaparilla does not at the same time wholly
.or in part prevent the presence of the parillin, its most valuable
ingredient. The label claims 4 grs. of potassium iodide per
fluidounce; 3.4 grains were found.

28512. Callahanw’s Our Sarsaparilla. Claims to be the “King
of all Purifiers.” It is an extremely dilute preparation contain-
ing only 4.74 per cent. of solids, of which 1.21 per cent. is potas-
sium iodide, or 5.6 grains per fluidounce. It is a highly alcoholic
preparation, containing nearly 4 per cent. more than claimed,
and its virtues would seem to depend upon alcohol and potassium
iodide, rather than on the small amounts of vegetable drugs
present.

20847, Hood’s Compound Extract of Sarsaparilla. “Con-
tains 18 per cent. alcohol, the smallest quantity that. will extract
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and preserve all the remedial properties’ of the ingredients.”
This statement is substantially correct, as regards the amount
of alcohol, and the preparation appears to be a genuine extract,
as claimed. It contains 4.4 grains of potassium iodide per fluid-
ounce.

25141, Jamieson’s Compound Extract of Sarsaparilla. This,
likewise, appears to be a genuine extract, characterized by a
rather low content of potassium iodide, 1.4 grains per fluidounce.

25548, Nyal's Spring Sarsaparidla Compound. “The culti-
vation of cheerfulness of mind, purity of life, and habits of clean-
liness, greatly conduce to aid the medicine in the cure of disease.”
This delightful truism cannot be contradicted, but can hardly
be considered as a specific recommendation for this particular
preparation. As in the A. D. S. and Ayer’s compounds, glycerine
has been substituted for alcohol, a change of doubtful value.
It claims 4.5 grains of iodides of potassium and iron per fluid-
ounce; 3.4 grains, calculated as potassium iodide, were found.
Glucose appeared to be the sweetener used.

25611. Sayle’s Compound Extract of Sarsaparilla. This
appears to be a genuine extract of very high alcohol content,
with 3.4 grains of potassium iodide per fluidounce. It contains
about 3 per cent. of sucrose.

25545. Rexall Sarsaparilla Tomic. This is the most dilute
preparation we examined, as it contained only 3.80 per cent.
of solids. It contained 22.52 per cent. of alcohol by volume,
which was not declared on the label; it is therefore misbranded.
It contained no iodides.

26491. Wilsonw's Compound Sarsaparilla. ‘“‘Patients should
cautiously avoid the use of Beer and Alcoholic Stimulants even
in small quantities, which is distinctly calculated to produce the
very diseases which they wish to cure.” Such advice is most
refreshing when connected with a preparation containing 5.19
per cent. of alcohol, more than usually found in beer itself. The
compound contains no iodides, but over half of its very high
solids consist of cane sugar in the form of molasses. -

Determination of Potassium Iodide.

All the samples were first tested qualitatively for iodides by the fol-
lowing method: 10 cc. of the material were treated in a test tube with
2 gms. ammonio-ferric alum, 10 cc. water, 10 cc. sulphuric acid (1-10)
and 10 cc. of chloroform; a .violet coloration of the chloroform layer
indicated iodides.




COMPOUND EXTRACT OF SARSAPARILLA. 193

/

The distillation method, following out the same reactions as
given above,* was tried for the quantitative estimation of iodides
with poor success, high results being generally obtained. Shak-
ing out with chloroform from an acid solution and titrating
the extract with sodium thiosulphate gave satisfactory results
in some samples, but not in others. The method finally used
was a modification of that suggested by Hunter.t The fol-
lowing experimental data shows the accuracy of the method. To
portions of samples 25545 and 254981, which were shown to con-
tain no iodides, .050 gm. potassium iodide was added. The
recovery was .0498, .0506, .0488 and .0495 gm. with the former,
and .0484 and .0484 with the latter. Sample 25491 was an
especially severe test of the method, as it contained over 50 per
cent. of solids, half of which was sugar. The method as finally
used was as follows:

Reagents. Fusion mixture, 138 grams (1 mol.) anhydrous potassium

carbonate, 106 grams (1 mol.) anhydrous sodium carbonate, 75 grams
potassium nitrate (34 mol.).

Decinormal solution of sodium thxosulphate

Starch solution, 0.5 per cent.

Phosphoric acid solution, 1 part 85 per cent. acid to 1 part water.

Solution of chlorinated soda, U..S. P., fresh.

Starch potassium iodide?paper.

Procedure. Weigh 2 gms. of material on a watch glass, and transfer to
a nickel crucible, using a small piece of filter paper to clean the glass, and
adding same to crucible. Add gradually 10 to 15 gms. of the fusion
mixture and stir thoroughly with a platinum rod. The mass should be in
the form of small lumps. Cover the crucible and place over a full flame.
In about 10 minutes the contents will have become white and in a pasty
condition. Remove crucible and dissolve melt in a beaker with water,
heating if necessary. Transfer to an Erlenmeyer flask, the volume of the

solution being 150200 cc., and cool to room temperature. Add 30-40 cc..

of fresh chlorinated soda solution and then carefully acidity with phos-
phoric acid (1-1), keeping flask cool and inclined. Place flask, with
funnel in neck, over a flame and boil vigorously for some time after starch
potassium iodide paper shows no test for chlorine when moistened and
held in the escaping steam. (A little emery previously added prevents
bumping.) Remove flask, cool contents, and add about 10 cc. of 10 per
cent. potassium iodide solution. Run in immediately from a burette
decinormal sodium thiosulphate solution, adding starch solution towards
the end of the titration. The reading of the burette divided by six shows

* Schimpf, Manual of Volumetric Analysis, 1909, p. 220.
t Jour, Biol. Chem,, 7, 321.
15

-
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the amount of thiosulphate required by the iodine originally present,
according to the following reaction:

s KI4+HIOs+45 HCl=5 KCl43 HiO+4+3 L,

Note. It was found necessary to have a distinct excess of phosphoric
acid present. Unless such is the case the addition of potassium iodide to
the solution, even if acid to litmus, will show no iodine liberated. The
addition of more phosphoric acid to such a solution immediately brings
out the free iodine.

In case the melt after solution shows much color, due to iron, etc,
filtration is advisable.

AQUA HAMAMELIDIS.
(Hamamelis Water—Extract of Witch Haszel.)

Extract of witch hazel, according to the U. S. P., contains
the volatile products of hamamelis bark, as obtained by distilla-
tion, and should contain in the finished product 14.25 per cent.
of ethyl alcohol by volume.

The following extract from the U. S. Dispensatory is of inter-
est as indicating the exaggerated idea as to the value of this

preparation.
[ ]

“This water was probably introduced into the British Pharmacopeia
and U. S. Pharmacopeeia (8th Rev.) on account of the large demand for
it, which has grown out of the wide advertisements of a certain proprie-
tary medicine, and the universally recognized need in American families
for an embrocation which appeals to the psychic influence of faith. As
the tannic acid of hamamelis bark does not come over into the distillate
the water is therapeutically a mixture of water and alcohol.”

The seventy-six samples examined were tested only for alco-
hol, wood aleohol and formaldehyde. Neither wood alcohol nor
formaldehyde was found in any sample; the ethyl alcohol ranged
from 12.23 to 15.76 per cent. by volume, with an average of 14.06
per cent.

Forty-five samples contained over 14 per cent. of alcohol,
twenty-six from 13 to 14 per cent., and five less than 13 per
cent.

Seven samples only were sold under brand names, representing
three manufacturers. The alcohol content of these brands, with
the amount guaranteed, was as follows:
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- Alcohol.

No. Manufacturer. Claimed, Found.
25482 Parke, Davis & Co. ................. 15 14.0§
25510 Pond’s Extract .....cocovvvvnvnnenn 16 1470
25495 E. E. Dickinson & Co................ 18 14.09
25517 E. E. Dickinson & Co................ 15 13.84
25565 E. E. Dickinson & Co................ 15 1421
25568 E. E. Dickinson & Co................ 15 . ‘13.86
25572 E. E. Dickinson & Co.......evvvuunnn 15 14.72

The cost of four ounces of the samples sold as extract of
witch hazel ranged from 5 to 15 cents. The cost of the sample
of Pond’s Extract was 50 cents for 5.3 ounces.

FOOD AND DRUG PRODUCTS EXAMINED FOR
THE DAIRY COMMISSIONER.

Five hundred and fifty-four samples were referred to this
station by the dairy commissioner for examination. Since the
details regarding them will be found in his report, only a brief
summary of the results is here given, excepting in cases where
quite complete analytical data were secured, notably, soda waters
and vinegars.

Of the whole number of samples examined, 192 were not
found to be adulterated, while 341 were adulterated, misbranded,
or below standard. .

Butter and Butter Substitutes. Of the fifty samples examined,
fourteen were butter, twenty-nine were oleomargarine and seven
were renovated butter. In many cases the illegality of the sale
consisted in the failure to display the required sign when selling
oleomargarine, or failure to stamp renovated butter at the time of
sale,

Cocoa. Of the nine samples examined, eight were misbranded,
and one was an illegally labeled compound.

Cream. The fifteen samples analyzed contained from 20.00 to
50.70 per cent. fat. Formaldehyde was found in samples sold
by Isaac Moorey and E. C. Paddock, both of Bridgeport. Eleven
samples were examined for sucrate of lime and-gelatine, with
negative results. '

Ice Cream. The sixteen samples analyzed contained from 2.0
to 11.0 per cent. of fat, average, 6.7 per cent. Six samples con-
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tained less than 4 per cent: Boric aeid was found in no case.
One sample of strawberry contained an unpermitted coal-tar
color, phloxine or an eosine. '

Cream of Tartar. No adulteration was found in the sample
examined. .
Gluten Flour. A sample sold by D. M. Welch & Son, New
Haven, contained only 16.25 protein (2.60 per cent. nitrogen).
It was misbranded, as standard gluten flour contains not less than

5.6 per cent. of nitrogen.

Fruit Syrups. “C and M. Fruit Syrup Strawberry,” made by
National Fruit Products Co., Boston, and sold by Shartenberg
& Robinson, New Haven, contained a coal-tar dye, which was not
declared on the label.

“Magnolia Hallonsaft, or Raspberry Syrup,” made by The
Swedish Importing Co., Worcester, Mass., and sold by R. T.
Whiting, Bridgeport, also contained an undeclared coal-tar color.

Ketchup. “Star Brand Tomato Catsup,” made by The 'War-
. wick Pickling Co., Arctic, R. 1., and sold by Karl Bielstzky, New
London, was adulterated in that it contained 0.244 per cent. of
sodium benzoate, which was not stated on the label.

Lemon Extract. Four samples were found to be of standard
strength, containing from 5.20 to 9.50 per cent. of lemon oil. A
sample of terpeneless extract contained only 0.40 per cent. of oil,
and was artificially colored. Another sample, high in lemon oil,
contained an unpermitted coal-tar color.

Mace. The sample analyzed proved to be Bombay mace. It
contained 55.05 total ether extract, 53.70 non-volatile ether
extract, 2.05 ash, and 0.38 per cent. acid-insoluble ash.

Milk. Two hundred and ninety samples were examined. Of
these, eighty-eight conformed to the legal standards, one hundred
and thirty-seven were below standard in solids, one hundred and
ninety-five in solids not fat and eighty-nine in fat, two hundred
and two samples failing to meet the legal requirements in one
or more particulars. Seven samples were skimmed, eighty-seven
were watered and three were both skimmed and watered.

The skimmed samples were taken in Colchester, Columbia,
Franklin and Hartford; the watered samples in Colchester,
Bozrahville, Montville, Columbia, Turnerville, Lisbon, Killingly,
Stafford Station, Durham, South Manchester, Manchester, Wood-
bridge, Bridgeport, South Norwalk, West Hartford, East Wea-
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togue, Wethersfield, Naugatuck, Norwalk, Branford and Glaston-
bury. The watered samples averaged 9.79 per cent. solids, two
samples containing only 6.57 and 7.26 per cent.

Condensed Mik. A sample of Van Camp’s Evaporated Milk
contained 28.77 per cent. solids and 9.35 per cent. fat.

Molasses. The two samples examined showed no adultera-
tion. N

Olive Oil. The six samples examined contained neither cotton-
seed, sesame or peanut oil.

Soda Water and Soda Water Syrups. Forty-six samples were
examined, all collected in New Haven. They included two
orangeade syrups, one raspberry stock, three strawberry syrups,
two birch beers, five ginger ales, three orangeades, two raspberry
sodas, twenty-three strawberry sodas, and one each of cherry,
lemon and pineapple soda, and one root beer and one sarsaparilla.

The samples were examined chiefly for the presence of chemi-
cal preservatives, saccharin and artificial color and flavor. The
detailed analyses are given in Table XXXVI.

Ten samples contained henzoic acid, twenty saccharin, thirty-
one artificial color and twenty artificial flavor. Of the forty-six
samples, only six contained no benzoic acid, saccharin or artificial
color or flavor. These included one birch beer, two ginger ales,
one root beer, one sarsaparilla and one strawberry soda.

Of the thirty-one artificially colored samples, four contained
Tropeolin O, and five acid magenta, both unpermitted coal-tar
colors. Eight contained amaranth, a permitted color, and thir-
teen contained coal-tar colors, probably mixed colors, which we
did not identify with certainty. Two of these, however, failed
to give the reactions of the three permitted red shades.

One sample of ginger ale contained capsicum.

While seven permitted colors are allowed by government regu-
lation to be used in food products, it must not be forgotten that a
declaration of the presence of these colots is necessary to make
the sale of the product legal. The use of an unpermitted color
is illegal, whether declared or not, and in the future the same
will be true for saccharin. The proof of the presence or absence
of a permitted color is relatively simple, and it does not seem
that it should be obligatory for the chemist to identify the unper-
mitted color used. The mere fact that a permitted color has not
been employed furnishes sufficient grounds for food official or
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prosecuting officers to bring action against the seller of the
product, provided, of course, he has a sincere intent to enforce
the law. Aside from the question whether or not the coal-tar
dye used is injurious to health, its presence conceals inferiority
or permits imitation of a natural product, which, under the
law, constitutes adulteration or misbranding or both.

There is not one of the samples containing a permitted coal-
tar color which is not illegal in some other respect.

To summarize: Of the forty-six samples examined, forty were adul-
terated as follows:

7 contained benzoic acid.

2 “ “ and unpermitted color.

1 “ “ “ and artificial flavor,

8 “ saccharin.

1 “ “ and unpermitted color.

8 “ “ and artificial flavor.

3 “ “ and “ “ and unpermitted color.
2 “ unpermitted color.

4 “ “ “ and artificial flavor.

4 “ artificial flavor.

It is an indisputable fact that the soda waters and soda water
syrups sold in this state are grossly adulterated with chemical pre-
servatives, saccharin and artificial colors and flavors. While the
samples herewith reported were taken only in New Haven, our
experience in our two general inspections of the past shows
that these inferior preparations are not confined to that one city.
In 1899 and 1902 the station made a very complete examination
of these products and laid before the prosecuting authorities and
the public the facts just as it found them. It is interesting,
and at the same time a matter for regret, to note that certain
manufacturers whom we find in the present inspection to be
selling adulterated soda waters, were reported by us in 1899 and
1902 as selling products similarly adulterated. By publishing
its findings the station has done its duty, in fact all that it is
permitted to do under the law, and it would seem that public
sentiment should demand a proper enforcement of the law
against the sale of these adulterated drinks.

Lemonade Sugar. B117. The Original Lemonade Sugar,
colored. The F. A. Atwood Co., New Haven. ‘“Take one tea-
spoonful of Lemonade Sugar and three of granulated to each
glass of ice water, stir until dissolved.” Oil of lemon was
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present, citric acid, 13.73 per cent., no sulphuric, hydrochloric or
phosphoric acid present; polarization at 25°, direct 77,2, after
inversion —24.2, equivalent to sucrose 77.9 per cent. Color,
probably napthol yellow.

Candied Apples. 6088. Sold by Dommxck Rosso, New
Haven. It consisted of natural apples, somewhat mouldy. on the
inside, coated over with sugar and colored red. The sugar
coating polarized at 28°, direct 94.1, after inversion —28.05,
equivalent to 94 per cent. sucrose. No benzoic, salicylic or boric’
acids, or saccharin was present. The color used was probably _
amaranth. :

Colors and Flavors for Soda Waters.

8032. Strawberry Red. Frankel Bottling Works, New
Haven. Consisted of a permitted coal-tar color, amaranth.

8024. Strawberry Color. Frank Mosca, New Haven. Con-
sisted of an unpermitted coal-tar color, either fast scarlet or
amaranth B. ' .

8041. Red Color. Clark Extract Co., West Haven. Con-
sismf a permitted coal-tar color, Ponceau 3 R.

, 6047a, 6088. Red Color. Louis Lapides, Gilhuly’s
Bottling Works, and J. M. Botvinik, respectively. Consisted of
a permitted coal-tar color, amaranth.

8031, Imitation Strawberry Essence. Frankel Bottling
Works, New Haven. Solids, 2.52 per cent., polarization at
27°, direct 1.3, after inversion —0.33, no preservative or saccha-
rin present, colored with coal-tar color, artificial flavor. .

6038a. Imitation Flavor Streawberry. H. Baron & Co., New
York. Sold by Charles Duschnitsky, New Haven. Colored with
an unpermitted coal-tar color, acid magenta, and artificially
flavored.

6048a. Caramel Coloring. Gilhuly’s Bottling Works, New
Haven. Consisted of caramel as stated.

5142. Fruit Red No. 1. National Extract Co.,, New York.
Taken at Torrington Creamery. Consisted of a permitted color,
amaranth.

Vanilla Extract. One sample of vanilla extract was found
not to be adulterated. Another sample, labeled Providence
Brand, Vanilla Flavor, Providence Extract Co., Providence, R. I,
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and sold by A. W. Smith, Danielson, contained 0.272 per cent.
vanillin and 0.07 per cent. coumarin. It was adulterated with
coumarin and caramel and probably contained synthetic vanillin.

Vinegar. Seventy-three samples were analyzed. It has long
been recognized that the simple determination of acidity and
solids gives but little useful information as to the genuineness
of a cider vinegar. It requires but little skill on the part of the
vinegar chemist to manipulate a vinegar so that it shall contain
4 per cent. acidity and 2 per cent. solids. The determination
of reducing sugars, ash, alkalinity of soluble ash and phosphoric
acid are of some value in judging the purity of a vinegar, but
here, again, the manipulation of the vinegar chemist comes into
play, and, a purely factitious vinegar may give analytical data
in close agreement with that obtained with genuine vinegars.
Recent work by the Bureau of Chemistry, of the United States
Department of Agriculture, has shown that the determination
of glycerine and pentosans gives very useful information as to
the purity of a cider vinegar. A large number of analyses of
cider vinegars made by the generator process show that in no
case was less than 0.24 per cent. of glycerine present. A cider
vinegar, therefore, showing appreciably less than this amount of
glycerine must be judged with suspicion. It has also been shown
that the pentosans in a genuine cider vinegar rarely exceed
0.15 to 0.17 per cent. A higher figure than that indicates the
addition of apple waste (skins and cores) or the use of second
pressings.

The amount of non-sugar solids present is also of value. A
genuine cider vinegar rarely shows less than 1.50 per cent. A
value much lower than this indicates the addition of water, dis-
tilled vinegar (or acetic acid), or boiled cider. The presence of
the last-named material would be further shown by a high per-
centage of reducing sugars in the solids.

It is not possible in this report to discuss in detail the results
secured. Table XXXVII (pages 206 et seq.), however, gives the
full analytical data, and below will be found a summary of our
findings, The methods of analysis used were furnished the
writer in private correspondence by Dr. R. E. Doolittle of the
New York laboratory, and have been adopted as provisional
methods by the Association of Official Agricultural Chemists.
They are too lengthy for publication here.
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Summary of Results.

Cider Vinegar. Twenty-seven samples were analyzed in
detail, while in nine, duplicate brands, only acidity and solids
were determined. Of these only four, 6203, 6236, 6248 and
8254, fully satisfied the standard and proved to be genuine cider
vinegars. 6282 was a genuine vinegar, slightly below standard
in solids; 6222 likewise was genuine, but was incompletely aceti-
fied and therefore was low in acidity; it contained over 3 per
cent. of alcohol.

The analyses of 6208, 6235 and 6264 showed that second
pressings had been added to otherwise genuine cider vinegars.

In 6216, 6220, 6228, 6231 and 6234 the high reducing sugars
and pentosans indicated the use of apple waste, or dried apples.

6202, 6227 and 6237 showed excessive dilution with water.

6212 was low in glycerine and probably contained some boiled
cider. . .

6214 and 6240 were mixtures of cider and distilled vinegars,
boiled cider and added mineral matter.

6224 was low in acidity and high in alcohol, indicating incom-
plete acetification. Second pressings or material high in sugars,
partly fermented, had been added.

68244 was low in solids and indicated that distilled vinegar,
second pressings and mineral matter had been added.

6230 was a mixture of cider and distilled vinegar and second
pressings partially fermented.

6232 showed addition of distilled vinegar and material high in
sugars. )

6218 showed the addition of boiled cider.

6247 showed the addition of distilled vinegar.

6270 was low in acidity and solids; distilled vinegar added.

Of the nine duplicate brands of cider vinegar, eight satisfied
the standard for acidity and solids, while one was low in solids.
The complete analysis of duplicate samples of these nine brands
showed only one of them to be genuine cider vinegar.

Other Vinegars. Twenty-three samples of distilled or spirit
vinegar, twelve of compound vinegar, and one each of syrup and
wood acid vinegar were analyzed. The analyses are shown in
Table XXXVIII. Twenty of the distilled vinegars satisfied the
legal standard of 4 per cent. acidity; the other three showed
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slight deficiencies. 6811 and 6221 were sold by the dealers as
“white wine” vinegar.

The twelve samples sold as compound vinegars were essentially
colored distilled vinegars. The percentage of solids found shows
that no considerable amount of molasses or syrup vinegar was
present in any case. The labeling is clearly deceptive. Three
of these samples were deficient in acidity, 6250 notably so.

The sample of wood-acid vinegar was deficient in acidity. It
was nothing more than dilute acetic acid.

Camphor Liniment. Samples bought of D. W. Tracy, Hart-
ford, and The City Pharmacy, Stamford, contained only 4.3 and
16.5 per cent. of camphor, respectively, or only 21.5 and 82.5
per cent. of the required U. S. P. strength.

Cod Liver Oil Emulsions. A sample sold by Daskum & Gyde,
Waterbury, contained 3.32 per cent. alcohol by weight, and was
therefore adulterated. Another sample sold by J. A. Leverty &
Bro., Bridgeport, was below standard in hypophosphites, con-
taining only 0.37 per cent. of phosphoric acid, about one-fourth
the proper amount.

Headache Wafers. A sample of “Ingram’s Celero Caffeine
Headache Wafers,” made by F. F. Ingram & Co., Detroit, and
sold by Edward Toucey, Bridgeport, was analyzed. On a sepa-
rate label on the side of the package was the guaranty. “Con-
tains 218 grains acetanilid to the ounce,” or an equivalent of
45.4 per cent. acetanilid. The weights of the wafers and the
actual amounts of acetanilid present in each were very variable,
although the percentage content of acetanilid was fairly constant,
No acetphenetidin was present. The details are given below.

Wgt. of Acetanilid
wafer per wafer, Per
Wafer. r ~ cent.
grams. grams. grains.
) SO 0478 0228 0.35 9.7
Zeeiiiiieaannens 2622 .1233 1.90 47.0
TR s... .0508 0295 0.45 49.3
Georrviariannannas .3508 .1608 2.47 458

Opium. A suspected sample sold by Hong Heong Lou & Co., ~
Bridgeport, proved to be opium.

Spirit of Nitrous Ether. Nine samples were examined, all of
which were below U. S. P. standard, ranging from 0.25 to
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TasLe XXXVII.—

(Grams per
~ ]
. 2
. Brand. Manufacturer. E
Z B |
§ £ |1
3 &4
6230{Pure Cider Vinegar,Conn. Standard{Ford Allen, Chiftenango Station, N.Y.r.0163j0.05
6222 o ‘“ erecerrnenens F. S. Armstrong, Franklin, Conn. ...{1.0099(3.0
6224|Cider Vinegar.........cc.ocvvnuenn Said to be George E. Bates, Scotland.!1.0132/2.28
6235/ Boech-Nut Brand Cider Vinegar..|Beech-Nut Packing Co., Canajoharie,

L T 1.0167]0.16
6264|Cary’s Pure Cider Vinegar. ....... W. W. Cary & Sons,Lyonsville, Mass.|r.0158/0.17
6208{Pure Cider Vinegar.............. S. R. Deyo Co., Kingston, N.Y...... 1.0159/0.12
6248{Pure Cider Vinegar, 40 grains....|Egypt Vinegar Product Co., Egypt,

O 1.0160/0.18
6370|Pure Cider Vinegar .............. Empire Bottling Works, Newark, N.J.|1.0125/0.18
6244/Cider Vinegar. .......ovvuvvenn.. H. Erdman’s Sons, Phuadelphia ..... 1.01280.31
6247 The Old Mxll Brand Cider Vinegar{Fairchilds & Hegany, Danbury, Conn.}1.0096|1.41
6237|Pure Cider Vinegar.............. Mfd. for Fleischmann Vinegar Works,

o 1.0123/0.67

- 6216|Bon-Ton Brand Pure Cider Vine-
gar, 45 grains.................. Haynes, Piper Co., Boston.......... 1.01$9l0.14
6220 Guaranteed Pure Cider Vinegar, 4% Y e x.oxgs 0.13
6228 45
[ grains..........ceiiiiiiieenann . o O QR 1.0175:0.01
6231{Guaranteed Pure Cider Vinegar,
Standard Test........ovvvnnsns ‘o ‘« e iiieiees 1.0163{0.20
6218|Pure Apple Cider Vinegar Fer-
mented ... ...ocienieiinnnann. H. J. Heinz Co., Pittsburgh, Pa...... 1.0165!0.07
6236/Crescent Brand Pure Cider Vine-
gar, 45 Grains..........cc0iuet, Charles Hirsh & Co., New York..... 1.0139,0.71
6232|Pure Cider Vinegar............ ..|Mfd. for Humphrey-Cornell Co., New

London, (7.7, 7, VR P 1.0156/0.26
6212|Pure Apple Cider Vinegar........ éewett & Co., Lowell, Mass .]1.0152(0.40
63234/Best Apple Vinegar, 40 grains..... S. R. & J. C. Mott, Bouckv:lle, N.'Y. 1.01580.08
6202|Cider Vinegar............c000.unn New England Vinegar Works, Boston|r.0144/0.35
6214{Extra Old Farm Orchard Brand

Cider Vinegar.................. Place Bros., Oswego, N. Y.......... 1.0166/0.20
6240|Cider Vinegar........ccovevvnnn.. M. H. & M, S. Place, Oswego, N.Y. .|1.0165/0.16
6254{Pure Cider Vinegar.............. Put up for Morris spm, Waterbury.

L. 1.01251.27
6203{Pure Cider Vinegar, XXX.. J. A. Thompson & Son, Melrose,Conn.|1.0124{1.25
6262 “ ‘ ¢ , ‘ “ “ 1.0106/1.67
6227{Pure Apple Cider Vinegar, 4%.....|York State Fruit Co., Fairport, N.Y..|1.0140/0.30
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CipER VINEGAR.
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4.76]2.34 |—1.0 { 0.85 | 0.84 | 1.49 | 0.312 { 30.4  26.0 | 0.27 | 0.17] 13.3 | 20.9 | 36.3
4.24/2.49|—2.0 | 0.97]0.96 { 1.52 | 0.260 | 30.0 | 15.0 | 0.32 | 0.1I | 10.4 | I7.X | 39.0
4.06|2.37 |—0.2 |0.73 | 0.74 { 1.63 | 0.303 | 31.0 | 21.2 ] 0.25 { 0.28 | 13.7 | 18.5 | 31.2

4.02}2.43({—0.4 |0.73]/0.72 1 1.70 | 0.367 | 35.0 | 25.9 | 0.23 | 0.18 | 15.1 | 21.6 | 30.0
3.92| 1.64 |—~1.2 | 0.56 | 0.56 ] 1.08 | 0.250 | 26.6 | 18.4 | 0.16 | 0.13 | 15.3 | 23.1{ 34.T
4.12 | 1.69 |—0.8 | 0.64 | 0.64 { 1.05 | 0.270 | 28.2 | 24.2 | 0.09 | 0.09 | 16.0 | 35.7 | 37.9
432|124 ~0.6 | 0.27]0.27|0.97]0.273 | 29.8 | 19.5 | 0.16 | 0.05 | 22.0 | 38.1 | 31.8
400 1.82 |—0.4 |0.58 | 0.57 | 1.24 | 0.247 | 23.6 | 19.3 | 0.20 | 0.14 | 13.6 | 20.0 | 31.9

4.52 | 2.93 |—2.0 | 1.00 | 1.00 | 1.93 | 0.350 | 36.8 | 26.8 | 0.24 | 0.22 u.tj 18.1 | 34.1

4.23 | 2.69 {—0.6 | 0.98 o:95 1.71 | 0.301 | 32.3 | 25.9 | 0.29 | 0.29 | 11.2 | 17.6 | 36.4 |-

4.64 | 2.59 | —0.2 {6.74 | 0.73 | 1.85 | 0.313 | 34.4 | 23.9 | 0.31 | 0.23 | 12.1 | 16.9 | 28.6
4.16}2.44 |—0.2 |0.74 ! 0.74 | 1.70 } 0.300 | 32.8 | 23.1 [ 0.29 | 0.22 | 12.3 | 17.6 | 30.3
4.72|2.21 |—1.4 | 1.05 | 1,05 | 1.16 | 0.292 | 33.0 | 21.0} 0.20 | 0.11 | 13.2 | 25.2 | 47.5
4.36| 2.20 |—1.0 | 0.52 | 0.53 | 1.67 | 0.354 | 36.2 | 27.4 | 0.39 ] 0.17 | 16.1 | 21.2 | 24.1

424 2.24 |—1.0 |0.89 | 0.89 | 1.35| 0.355 | 42.4 | 19.9 | 0.14 [ 0.09 | 15.8 | 26.3 | 39.7
428 | 2.32 {—0.6 | 0.80 | 0.83 | 1.49 | 0.331 | 38.2] 16.4 | 0.19 | 0.13 { 14.7] 22.2] 35.8
4.13]2.27|—0.8 |0.87|0.87| 1.40| 0.279 | 30.6 | 22.1 | 0.24 | 0.26 | 12.3 | 20.0 | 38.3
4.00{1.731—0.8 [0.58 |0.59 [ 1.J4 { 0.252 | 27.2 | 13.8 | 0.21 | 0.10 ]| 14.6 | 22.1 | 34.1

454]2.28 |—1.4 |1.13 | 1.22 | 1.06]0.323 | 29.6 | 33.0 | 0.09 | 0.10 | 14.2 | 30.5 | 53.5
4.00)2.63 |—2.2 | 1.50| 1.52| 1.11 | 0.369 | 33.6 | 24.5 | 0.08 | 0,09 | 14.0} 33.2 | 5§7.8

4.242.18 |—1.0 | 0.53 | 0.52 | 1.65 [ 0.290 | 32.8 | 23.7 | 0.25 { 0.11 | 13.3| 17.6 | 24.3
420! 2.10{—0.8 | 0.47]0.47]1.63 | 0.293 [ 30.8 | 20.6 | 0.29 | 0.12 ] 14.0| 18.0 | 22.4
4.08{1.82 |—0.4 {0.40|0.39 | 1.42 | 0.291 | 29.2 | 20.2 | 0.30 | 0.08 | 16.0 ] 20.5 | 22.0,
426| 1.84 |—1.0 | 0.65 ] 0.63 | 1.19 | 0.257 | 26.8 | 17.2 ] 0.30 | 0.15 | 14.0] 21.6 | 35.3
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3.51 per cent. of ethyl nitrite, or from 6 to 88 per cent. U. S. P.
The details follow:

Spec. grav. Ethyl Per cent.
Dealer. at 15.6° C. Nitrite. U.S. P
C. E. Pickard & Co., Bridgeport............. 8224 2.57 64
J. J. Hickey & Co., Willimantic.............. 8ag6 3.16 79
C. E. Miller, Hartford..............c...... 8156 3.36 &
J. R Halloran, New Britain................. B2z 3.43 86
City Drug Store, New Britain............... 8225 2.67 67
The Miller-Hanson Drug Co., New Britain.. 8171 3.51 88
Arcade Drug Store, New Britain ............ 8178 025 6
Edward P. Weed, Norwalk.................. 8144 3.09 77
Frank H. Baxter, South Norwalk............ 8157 2.65 66

Quinine Pills. Sample of “Gelatine Coated Pills Quinine Sul-
phate, 2 grains, Beekman Brand” made by Schiefflin & Co., New
York, and sold by Charles Fleischner, New Haven, was found to
be of standard quality. The average content of two lots of
five pills was 1.99 and 2.05 grains quinine sulphate per pill.

“Snuff.” Three samples suspected of containing cocaine con-
tained none of that drug or of eucaine. They contained a mix-
ture of alkaloids, which gave characteristic reactions for morphine
or its salts, and some of the reactions for heroin, the acetyl
derivative of morphine.

MISCELLANEOUS MATERIALS SENT BY
PRIVATE INDIVIDUALS.

Mik. Twenty-one samples were tested, of which sixteen satis-
fied the legal standard, two were below standard and three were
watered. The latter contained 9.66, g.45 and 9.33 per cent. solids.
Two samples tested for formaldehyde showed none of that pre-
servative. In addition to these the milk of the individual cows
of a herd of twenty-eight were tested for fat. This ranged
from 2.1 to 6.3 per cent, only four cows showing less than the
legal standard.

Cream. Nineteen samples were tested. These contained from
17.0 to 61.6 per cent. fat. One sample contained sucrate of lime.
Its analysis was fat 21.0 per cent., ash 0.56, lime .151 and alka-

linity of ash (100 gms.) 180 cc. . sulphuric acid. No chemi-

cal preservatives were found.
Buttermilk. The sample examined contained no chemical pre-
servative,
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Butter. Five samples were examined, four of which were
undoubtedly genuine butter. A fifth sample showed peculiar
white areas in the print, which had a somewhat tallowy or lardy
flavor. The white and normal portions were analyzed separately
as follows:

Reichert-Meiss] Refraction

No. at 25° C.
White portion .........covvveennnens 310 51.0
Normal portion .........cccvvvuennn. 30.2 51.0

These figures indicated no adulteration. Seerkowitsch sug-
gests (Vol. 2, p. 832) that “on exposure to light, butter loses
its yellow color and acquires a tallowy (“lardy”) smell and taste.”

Coffee. Two samples were examined. One contained a trace
of coffee, but was largely leguminous; the other contained no
coffee, and consisted chiefly of a legume, differing from that
found in the first sample.

Fish. A sample of fresh fish was tested for preservatives with
negative results.

Flour. A sample of graham flour contained 10.56 per cent.
of protein; no other starch than wheat was present; the small
amount of the seed coats of corn cockle (Agrostemma githago)
present did not indicate intentional adulteration. Two samples
of “Wholesome Brownish Flour” were examined. It was
claimed to be useful in preventing constipation. No agar-agar
or mineral drug was present. It contained 11.75 per cent. pro-
tein, 1.86 per cent. ash and 0.45 per cent. phosphoric acid.

Ice Cream. Four samples contained 10.0, 11.0, 11.5 and 13.25
per cent. fat; a fifth sample contained no chemical preservatives.

Jam. A sample of quince jam contained no chemical preserva-
tive.

Maple Sugar. The sample examined analyzed as follows:
Polarization at 25° C. direct, 84.2; after inversion, —27.28,
equivalent to sucrose 85.65; total ash, 1.13; ash soluble in water,
0.66; ash insoluble in water, 0.47; alkalinity of 100 gms. soluble

and insoluble ash 59 cc. and 84 cc. o hydrochloric acid, respect-

ively; Winton lead No. 1.90; ratio insoluble to soluble ash, 1
to 1.4. The sample was passed as probably pure.

Molasses. The sample examined polarized at 21° C, direct,
25.8; after inversion, —12.32, equivalent to sucrose 28.84 per
cent.; water, 26.96 per cent. It was a very dark colored molas-
ses, low in sugar and high in water.

17
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Olive Od. The two samples contained no cottonseed, sesame
or peanut oil.

Soda Water. This sample was sent by a New Haven news-
paper. It analyzed as follows: Solids, §.17; polarization at~
25° C. direct, 4.7; after inversion, —I.4, equivalent to sucrose
4.69 per cent.; flavor, artificial; ‘colored with acid magenta (an
unpermitted color); no saccharin, benzoic acid or salicylic acid
present. :

Vinegar. Thirteen samples were examined for solids and
acidity; seven satisfied the legal standards, two were.low in
solids, two in acidity and two in both solids and acidity.

Alfalfa Bread. The sample contained 20.48 per cent. water,
2.65 ash, 10.62 protein, 0.95 fiber, 63.98 nitrogen-free extract and
1.32 fat.

Dried Egg. Made by the Nationa! Bakers Egg Co., Sioux
City. Tt contained 8.81 per cent. water, 35.05 fat, 44.13 protein,
3.42 ash, 2.42 phosphoric acid, no boric acid, and natural color.
The analysis indicates it to be a genuine egg product.

Brandy. The sample showed a specific gravity of .9440 at
15.6° C. and 46.86 per cent. alcohol by volume, just about the
minimum strength allowed by the U. S. P.

Rum. The sample was too small for a complete examination.
It showed a specific gravity of .9485 at 15.6° C. and 39.42 per
cent. alcohol by volume. No methy] alcohol was present.

Whisky. A sample of Glengarry Scotch whisky analyzed as
follows: Specific gravity at 15.6° C. 093978; extract, 156.7
gms. per 100 liters; acidity, 29.4 gms. acetic per 100 liters;
esters, 54.56 gms. ethyl acetate per 100 liters; no methyl alcohol.

Abortion Medicine. This medicine was claimed to prevent
abortion in cows. Qualitative tests showed lead, sodium, iron,
acetic acid, carbonates, and borates. There was found the"
equivalent of 19.36 lead acetate, 57.49 per cent. sodium biborate,
and 73.32 per cent. insoluble in alcohol. The following assumed
composition was calculated : '

10.36 lead acetate.
- 57.49 sodium biborate.
15.83 sodium carbonate and iron oxide.
. 7-32 soluble in alcohol (other than lead acetate).

Elizir Glycerophosphates Comp. A New Haven man had a

prescription, our number 255680, calling for a proprietary prepara-
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tion of this medicine, filled at a local drug store. On taking the
medicine he showed many of the symptoms of strychnme poison-
ing and for a day was in a very serious condition. Suspectmg
that the druggist had either made a mistake or had substituted
another preparation, he had his physician write another prescrip-
tion, which he had filled at the same drug store, our number
25861. The two preparations were very unlike in appearance
and were brought to us for examination. 28560 showed .0338
gm. total alkaloids per 20 cc., 85881, .0138 gm. Qualitative
tests on the residues showed the presence of strychnine and qui-
nine in both samples. . Qur attempt to separate these alkaloids
by the oxalate method was unsuccessful, but the action of the resi-
dues with absolute alcohol and ether and the characteristic crystal-
line residue in the first sample indicated that there was much
more strychnine in 85580 than in 85861. In the latter the qui-
nine seemed to predominate. Chemical methods failing to sepa-
rate the alkaloids, physiological tests with frogs were used. Our
thanks are due to Prof. L. B. Mendel, of Yale University, who
kindly permitted us to use his frogs and his laboratory for this
purpose.

It is well known that frogs are susceptible to strychnine. It
was believed that if comparable amounts of our two preparations,
based on their total alkaloidal content, were administered to frogs
under similar conditions, and unequal toxic effects were produced,
_ the relative toxicity of the two preparations might be established.

The original preparation, 25660, was diluted with distilled
water, the dilutions corresponding to $, 1y, v's, v and #% of the
original strength. The following table shows the volume of
original solution contained in the respective dilutions and the
amounts of total alkaloids in solution per cc. of the dilute solu-
tions:

Origuaal Solution. Total Alkaloids.
1 cc. of dilution, $.......... 0.200 000338
1 cc. of dilution, dy.......... 0.100 .000169
1 cc. of dilution, ¥.......... 0.067 000113
1 cc. of dilution, ¥%.......... 0.040 .000068
1 cc. of dilution, vg.......... 0.013 000022

From the dilute solutions, 0.5 cc. was administered to the frog,
injecting into the dorsal lymph sac. The frog was then imme-
diately placéd under a bell-jar, allowing the entrance of suﬁﬁcient
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air for respiration, the time taken and the effects of the injec-
tion noted, comparing deportment with a normal frog. The fol-
lowing results were noted:

Weight of  Dilution of Total
Frog. Ori,

g. Alkaloids. Result of
Frog. gms. Material. gms. Injection.
I...... 33 $ 000169 Tetanized in 14 min.
20, 16 & 000034 {Tetamc spasm in §3 min.; re-
R covered in 125 min.
L PP 30 5 .000011 No symptoms.
Y S 24 = .000057 Tetanized in 54 min.
Buveenn 33 B

.000085 Tetanized in 36 min,

The rate of tetanization varied directly with the strength of
the injection. The characteristic symptoms of strychnine poison-
ing were observed, and the presence of this alkaloid was thus
definitely established.

A series of tests were then conducted, using similar amounts
of total alkaloids from the two prescriptions. 25661 was diluted
with water so that 1 cc. of the diluted solution corresponded
very closely with the total alkaloid content of the } dilution of
25560, so that 0.5 cc. of 25560 diluted contained .0oo169 gm.
and the same amount of 26561 diluted .0oo149 gm. of total alka-
loids. The results of these tests follow:

Weight of Total

Frog. Sample Alkaloids. Result of
Frog. gms. No. Dilution. gmos. Injection.
6..... 28561 0001 Slightly tetanized in 56 min.;
M4 t »1 completely tetanized in 68 min.
| S 39 25560 $ 000169 Tetanized in 21 min,

Frog 6, twenty-four hours after the injection, recovered, was
able to maintain itself on its hind legs, jumped well and on
removal to the tank swam easily. Frog 7, after twenty-four
hours, was still tetanized. Similar results were secured with
two other frogs where .000198 gm. total alkaloids from 25560
and .000166 gm. from 25561 were administered.

These experiments seemed to demonstrate that 25660 was more
toxic to frogs than 28561, and that the two preparations differed
considerably in their alkaloidal content.
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TasLE XXXIX.—SuMMARY OF RESuLTS OF EXAMINATION OF
Foop anp DruG PropucCTs IN 1911.
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SHE SR NE

Sampled by Station.
Chocolate .. .covvvinnueeeciernsrscnnsaceasansne 10 4 20 34
Chili Sauce p 4 2 2 8
Cider 2 4 o 6
Cocoa 28 31 3 62
Coffee...ccovnriniiinninnnnaaans R 1 .. .. I
Coffee Substitute, b ¢ Y. I
Cream ...covivviiinneeriosascnseassoncassanns 36 4 40
Cream of Tantar.........oeeviiieeer conenoanns 3 . .. 3
Fruit Juices ..ccovvuiiniiiiiiiiniiiiiineinas, 13 8 15 36
Gluten Preparations.............. beaseesernsen 8 3 . 1z
Ice Cream. ......coiiiiiiniinnreninneerannonan . .. .. ar
Ice Cream Powders........oovciiinnncanronans b ¢ . 3 4
{‘am .......................................... b¢ 1 1 3
EllOSE ...ttt ia e, .. .. . 1
Milk...ooeniiniannnn... e ieeneacearareaaan 42 82 .. 124
Orange Sugar.........covevvevveneniocncannenns . I .. 1
Paprika ... . cciiiiiiiiieiiiiiiiinieninannons 12 2 1 15
Root Beer EXtracts. ...cocovvicinninvecniaaness .. I .. 12
Relishes. .. ....ooiiiiiinnriiiriniinnnrannns 2 2 .8 12
Salad Dressings................. .. I 2 12,
Sauces .. ... .iiiiieiiiiiniaianns .. .. .. 20
Soups, Condensed .. e - 3
Vinegar .. i iviiiiiiinanassciennsansensnnnnans 5 6 2 13
Camphor Liniment........ccovovvviiiiinennns 18 5 .. 23
CocoaButter ...........cioiiiiiieiiiiennnn. J 16 . 16
Cod Liver Oil Emulsions........cooviiiennan.s 17 11 28
Cod Liver Oil Wines .............ccounenn verses o 8 8
Headache Preparations...........cconiiunnaens 4 4 8
Tincture Iodine.......cocoviiieiiinennnanens .. 20 .- 20
Lime Water........ce0ue-ns teesasetasecsanaans 3 I 4
Spirit Nitrous Ether.............coviiviininnns 4 30 34
Pepsin..uui.eiiiieeiiarcotesnasneessssscssenns 5 15 20
gauinine Pills. ...t iiiiieierea 30 3 33
rsaparilla Extract...........ccevvenennnnenns .e 3 9
Extract Witch Hazel ................... PN 76 .. .. 76
Total..... treesasiencense eseeresaceraacnane 362 | 232 57 | 722
flcd by Dasry Commissioner.

Candied Apples ......oviiiireininnnccccnoanns .. .. . 1
Butter and Butter Subsmutes ........ [P 14 36 . 50
COCOR. et svreenecosacsaassocnosaasoannsnsns ..l o 9 . 9
Colors and Flavors Ceehrsesseseiaaniannann veee 8 2 10
Condensed Milk,......ocovviiniiinnnnnnenans 1 . b ¢
L0 - T J 13 2 15
Cream of Tartar.....oocovviinerienccocnsnsanes I . I
Fruit Syrups........c..... eeenes ceecrsesneanen .. 2 2
Gluten Flour....... beesenicans Ceseaneirasannn I 1
Ice Cream .......occvvvenenn PPN ereenseans 1 16
Ice Cream Cones............ tetectserarneanans 1 1
Ketchup...,. ceeeen tesessecennnens ereraireens 1 I
Lemonade Sugar.......... ... . 1

* Also includes misbranding.
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TABLE XXXIX.—SuMMARY OF RESULTS OF EXAMINATION OF
Foop aND Druc ProDpUCTS IN 1911—Confinued.

: o

T3 53 1| 4
$E 1 EE | & i

33 1 2 9
ik I L

Sampled by Dairy Commissioner (continued).
Lemon Extract......cocevieninnnnnne PR .44 2 6
1 1
88 [$202 290
2 . 2
Olive Oil . ...iiniiiiiiiiiiiieiiiiiennnnenienss 6 .. 6
Soda Water and Soda Water Syrups............ 6 40 46
Vanilla Extract .......ccieeveiivnneoiseninnans 1 I . 2
ViDegar c.cvviiiiirierencssonssnansnarannenns 35 26 12 73
Camphor Liniment . ...........ciiviiiiieiinnn, .. 2 3
Cod Liver Oil Emulsions . 2 2
Headache Wafers ......ocvvnvns cveneenonnnnas 1 1
Spirit Nitrous Ether......coccvcviiiiiinnieenens 9 9
OpIum .oivuiiiiveneiiasenonannnansses [ .. .. 1
Quinine Pills........coiiiiiiiiiiiiiiiiieanens 1 I
¢ Snuff”’....... it eenranteertraatatataneas .. .. .. 3
Total. . v iiiiiiiiiiieeietnoersroenaecannen 180 | $341 132 554
Sampled by Private Individuals.

Abortion Medicine........... eaenreeaaaeaas I
Alfalfa Bread..........ccoiiviiiiinniinnnnerons 1
Brandy....oooiiiiiiiiiiiiitieiiiiiiieiesianass 1 I
Butter.....ooiiviiieiirinrrinntacscrseronnons 5 5
Buttermilk .........ciiiiiiiiiiiiiiiiiiiiians I L
Chicken CIOp. . .coviieeiiiiiiniecaneninnannnns .. .. .. b ¢
HCobalt” L. iiiiiiiitiei it it iie e . .. .. I
Coffee .. uvniiinnniinianisiensearroneionnsanens 2 .. 2
Cream ...vuvieirnorneasoassssssassosersessnne 18 b 19
Dried Egg....ocvviiiiiiiiinscianiiiancneencs b ¢ .. b¢
Elixir Glycerophosphates Comp......... ...... . .. 2
Fish ittt iiiineiacraieennnss 1 .. b
S 3 .. 3
Jce Cream.....coovveviveiennnnrienonneosnanns 5 .. [
Insecticides ....cocvivve tirieniiniernsenannss . 8
{(am ......................................... 1 .. I
aple SUGaT. ...t vieiiirniiersensonnrannens I . I
Mk ottt etiereiiiieeeriaereranaen 40 9 49
Molasses .. I 1
Olijve Oil 2 .. 2
Rat Poison .. . I
RUM L .iiiviiiiieesniennroeenncesennsasens oan b4
Soda Water 1 b ¢
Stomach Contents ve .. 4
Vinegar 7 6 13
Whisk . . 1
Miscellaneous .. .. 3
TFotal 86 20 .. 130
Total from all sources......... .....coivian, 628 | 593 69 |1406

* Also includes misbranding. ¢ Includes 60 samples below standard in
" solids—not fat,
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MISCELLANEOUS EXAMINATIONS.

The following examinations have been made from time to
time and are printed now as a matter of record.

A sample of what was supposed to be 4 per cent. acetic acid
solution was sent to be tested; it contained 3.58 per cent.

The contents of the stomach of a man, who had died under
suspicious circumstances, were examined for wood alcohol with
negative results.

The contents of three cows’ stomachs were examined for
arsenic with negative results. ’

A sample of green weed leaves, suspected of being covered
with a poison, were examined and paris green was found.

A bottle, found in the room of a man who had died suddenly,
was sent by a coroner, the contents to be tested for methyl
alcohol; none was found.

A sample of ‘“rat poison” contained 0.22 per cent. total phos-
phorus, 0.13 per cent. phosphorus soluble in carbon bisulphid'e,
reducing sugar and glucose present, no arsenic found.

The crop of a chicken, suspected of having been poisoned, was
found to contain much arsenic. A sample of soil, taken from the
place where the chicken had been feeding, contained .009 per
cent. metallic arsenic, equivalent to .012 per cent. arsenious oxide.

A sample of so-called “Cobalt,” intended for use as an insecti-
cide, contained 94.61 per cent. total arsenic, water-soluble arsenic
(1 day) 11.28, (10 days) 16.46. It contained no chlorides, sul-
phates, reducing sugars or saccharin.

Ortho-Arsenite of Zinc. This material, made by the California
Spray Chemical Co., was tested for water-solubility. After
twenty-four hours.1.60 per cent. solids was dissolved and 0.495
per cent. arsenious oxide.

Cut Worm Food. This material, made by Geo. L. Warncke
& Co., Cannon Station, was found to consist chiefly of brown
middlings and arsenate of lead.

Arsenate of Lead. These analyses were made in 1908 and
1909, and are published now as supplementing those given in our
Bulletin 157. They do not necessarily represent the quality of
the products offered by the different manufacturers at the pres-
ent time. Sample 20980 was much drier than is usual with this

material.
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In Material as In Water-free
nalyzed. Material.
o Arscnic  Lead  Undeter- Arsenic  Lead
No. Manufacturer. Water. Oxide. Oxide. mined. Oxide. Onide.

20564 Grasselli Chem. Co. ... 4070 1524 ..... .ec.. 2570 ...
22163 Grasselli Chem. Co. ... 4557 1538 3725 180 2826 6843
22382 Thomsen Chem. Co. .. §1.73 1381 3204 242 2861 6638

22701 Thomsen Chem. Co. .. 4576 1610 = 3571 .... 2968 6584
20920 Disparene ............ 3661 1880 4205 ..... 2966 66.34
20913 Unknown ............ ..... 1244 ..... ..o



PART IIL

COMMERCIAL FEEDING STUFFS .

By E. H. JENKINS AND J. P. STREET.*

THE LAW REGULATING THEIR SALE.

Under the Connecticut statutes the term “concentrated commer-
cial feeding stuff” covers practically all feeds excepting:—hay
and straw, whole seeds, unmixed meal made directly from any one
of the cereals or from buckwheat, and feed ground from whole
grain and sold dlrectly from manufacturer to consumer. '

Section 4592 requires that every package of concentrated com-
mercial feeding stuff shall bear a statendint giving the name and
address of manufacturer or importer, the number of net pounds
in the package, the name of the article and the percentage of
protein and fat contained in it.

The penalty prescribed for violation of the statute is not more
than $100 for the first offense and not more than $200 for each
subsequent offense.

The law authorizes this station to take samples from any manu-
facturer, or dealer, in a prescribed fashion, and requires the sta-
tion to analyze, annually, at least one sample of each brand which
it has collected and to publish these analyses “together with
such additional information in relation to the character, composi-
tion and use thereof as may be of importance.”

The dairy commissioner is charged with the enforcement of
the statute.

In compliance with these requirements the following report has
been prepared. The utmost brevity of discussion of work is made
necessary by the limit imposed by law on the size of the report.

* The analytical work here described has been done by Messrs. Street,
Bailey, Morrison, Roe and Shepard. The report has been prepared mamly
by Mr. Street.

18
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During the fall of 1911 the station sampling agent visited fifty-
six towns and villages of this State and collected 212 samples of
feeds as prescribed by law. The results of the chemical and
miscroscopical examination of these samples are here given and
discussed and the chemical analyses are given in Table IIL.

There a}-! also sixty-one analyses of samples sent by individuals.

[ J
' O1L 'SEEp ProODUCTS.

Cotton Seed Meal, Sampled by the Station.

Of the ten samples analyzed all substantially satisfied their
guaranties except 27217, which was 1.88 per cent. low in protein.
The average composition was practically the same as last year,
but the selling price was $1.65 less per ton.

Cotton Seed Meal, Sampled by Purchasers.

Twelve samples of Dizie Brand, Humphreys, Godwin & Co.,
Memphis, were uniformly guaranteed 38.62 per cent. protein.
These were 25929, sentgy E. A. Root, East Granby; 26997 and
27268, sent by C. G. Lawton, Brooklyn; 26093, sent by Theo.
Wachter, Winsted; 26129, sent by A. E. Potwin, East Windsor;
27241, sent by D. W. Ives, Wallingford; 27255, sent by J. W.
Alsop, Avon; 27260, sent by H. R. Stone, Southbury; 27869,
sent by W. E. Wheelock, Quinebaug; 27258 and 27289, sent by
The Coles Co., Middletown; and 27261, sent by H. B. Coger,
Botsford. These contained 42.56, 41.25, 39.38, 42.63, 41.19,
38.19, 38.25, 40.69, 41.25, 41.69, 40.75 and 42.19 per cent. protein,
respectively, practically satisfying the guaranty in all cases. Itis
obvious that the guaranty gives no very definite idea of the
amount of protein, being that of a low-grade article with only
6.2 per cent. of nitrogen while the larger number of these samples
have 6.6 per cent. or more. Such a low guaranty is “safe” for
the seller, but not very exact for the buyer. The difficulty of
getting from the mills any accurate statement of the quality of
their output has been mentioned on page 25. To give a statement
which is very far below the actual composition is not meeting the
legal requirement. How wide a variation is permissible has not
yet been determined.

27833, Humphreys, Godwin & Co., Memphis, sent by D. W.
Ives, Wallingford, contained 38.88 per cent. protein.
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25962, Humphreys, Godwin & Co., Memphis, guaranty 41 per

cent. protein, sent by Rockville Milling Co., Rockvdle, contained
" 40.75 per cent protein.

272588, sent by Humphreys, Godwin & Co., Memphis, contained
37.63 per cent. protein,

27018, sent by The Coles Co., Middletown, without guaranty,
contained 39.25 per cent protein.

25928, and 26294, Ow! Brand, F. W. Brode & Co., Memphis,
guaranty, 41 per cent. protein, sent by The Coles Co., Middle-
town, contained 41.56 and 43.62 per cent. protein, respectively.

25931, National Feed Co., St. Louis, guaranty 41 per cent. pro-
tein, sent by F. D. Lawton & Son, Unionville, contained 42.37
per cent. protein.

25936, J. E. Soper Co., Boston, guaranty 41 per cent. protein,
sent by Wheeler & Co., Bridgeport, contained 42.44 per cent.
protein.

26988, sent by The C. W. Campbell Co., Westerly, contained
37.94 per cent protein,

27029, Memphis C. S. P. Co., Memphis, guaranty 41 per cent.
protein, sent by M: D. Leonard & Co., Watertown, contained -
39.63 per cent. protein.

27080, and 28022, S. P. Davis, Little Rock, Ark., guaranty 41
per cent. protein, sent by Wm. H. Hammond, Hampton, and
F. U. Wadhams, Torrington, contained 38.88 and 41.88 per cent.
protein, respectively.

27240, W. Newton Smith, Baltimore, Md., guaranty 41 per
cent. protein, sent by H. K. Brainard, Thompsonville, contained
38.50 per cent. protein.

27864, Farmers Cotton Oil Co., Americus, Ga., guaranty 41
per cent. protein, sent by J. W. Alsop, Avon, contained 37.56 per
cent. protein.

Cotton Seed Feed Meal.

The sample analyzed was slightly below guaranty in fat. Its
selling price is $3.80 less per ton than that of standard cotton
seed meal, yet it contains only a little more than half as much
protein and fat and two and one-half times as much fiber. It is
a mixture of hulls and meal. While in the South such a mixture
is much used as feed, Connecticut farmers cannot afford to pay
freight on hulls for such a purpose.
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Linseed Meal, Sampled by the Station. .

The four samples of old process meal analyzed satisfied their
guaranties. The average price of this meal is $2.75 per ton
" higher than last year.
Oil Cake Feed.
A sample of this imported feed, made by J. Bibby & Soms,
Liverpool, and sent by W. A. Hamblin, Suffield, had the following
percentage composition : ' A

Water .vivveieneeneeerenscssasasnssannns 7.03
. ) T 8.69
Protein .....cocovieivencecisricnsccnnens 20.31
Fiber .viviniiiiiiiiiiniiineecieenenenns 8.69
Nitrogen-free extract ..........ccevvneen 46.99
Fat tiviieiiiiiiiiaiereeeessenaccacaonas 829

Two samples of the same material, sent by F. N. Platt, one
labeled Horse Feed and the other Dairy Feed, contained 20.25
and 21.06 per cent. of protein, respectively.

This is not a pure linseed meal, as is shown by its high agh, and
nitrogen-free extract and low protein content.

WHEAT ProbDUCTS.
Atlantic Gluten Feed.

This material, though sold as “Gluten Feed,” is a wheat,
not a corn, product. The two samples analyzed satisfied their
guaranties.

Wheat Bran.

Of the twenty-six samples, five had no guaranty of composition
as required by law. These were 27080, Higginsville Bran, 27085,
Maple Leaf Bran, 27216, Miner-Hillard Bran, 27052, Niagara
Byan, and 27097, Voigt's Bran. These were, however, of aver-
age quality. When their attention was called to the matter, most
of the manufacturers of wheat feeds were ready to brand their
goods in a way to comply with the Connecticut law. In one or
two cases the manufacturers implied that it was not their business
to give a guaranty as they were not bound in any way by the
Connecticut law. The law of course only regulates sales within
Connecticut. It is the jobber or retailer in this State who is held
responsible for the proper marking of packages. Almost all
manufacturers, however, mark the goods which they ship with
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the required guaranty, thus relieving the local dealer from the
necessity of putting extra tags or labels on all packages which
he sells. Connecticut dealers should, therefore, for their own pro-
tection buy goods which are shipped from the factory with the
statement of guaranty attached.

The remaining twenty-one samples satisfied their guaranties,
except 27125, Hecker’s Choice Bran, which was 0.67 per cent.
low in fat.

Wheat Middlings.

Of the thirty samples, three had no guaranty of composition
as required by law. These were 27009, Atlantic W hite Middlings,
27053, Niagara Middlings, and 87088, Stott’s White Middlings,
all of which were of good quality.

Of the remaining twenty-seven samples, 27092, Barber’s Fancy
Low Grade Middlings, was 1.75 per cent. below guaranty in pro-
tein and 1.84 per cent. below in fat; 27182, Stott's Choice Mid-
dlings, was 0.87 per cent. below its protein guaranty.

Wheat Feed.

Of the twenty-nine samples, three did not bear the guaranty
required by law. These were 27224 and 27054, Perfect Mixed
Feed, and 27218, Monarch Mixed Feed, all of which were of
standard quality.

Of the remaining twenty-six, 27230, Winona Mixred Feed,
27094, Manhattan Msxed Feed, and 27172, Queen Mixed Feed,
were 0.4, 0.26 and 0.62 per cent. below their fat guaranties.

Red Dog Flour.

The sample analyzed, 27201, Ben Hur Red Dog Flour, was
o. 56 per cent. below guaranty in protein and 0.89 per cent. below
in fat.

Wheat bran, middlings and feed showed average increased
prices over those of 1910, of $3.14, $3.03 and $3.24, respectively.

W heat Products, Sampled by Purchasers.

26998, Valley City Michigan Pure Wheat Bran, sent by H. E.
Clark, Middlebury, contained 16.00 per cent. protein, 1.76 per
cent. below its guaranty. / 26991, Elmco Wheat Bran, sent by
Theo. A. Stanley, contained 17.88 per cent. protein. 27871,
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Empire Mixed Feed, Powell & Co., Philadelphia, sent by M. D.
Stanley, New Britain, contained 8.46 per cent. water, 4.47 ash,
15.38 protein, 5.73 fiber, 62.01 nitrogen-free extract and 3.95 fat.

A sample of Red Dog Middlings, 26973, sold without guaranty,
and sent by F. S. Kellogg, Danbury, analyzed as follows: water,
12,01, ash, 0.56, protein, 6.50, fiber, 0.47, nitrogen-free extract,
79.13, and fat, 1.33 per cent. It contained only about one-third
the protein and one-fourth the fat usually found in red dog flour
of good quality.

Mai1ze Propucrs.

Maize Meal.
The single sample received contained 8.88 per cent. protein.

Maize (Grain).

26029, sent by Abner Hendee, New Haven, and 26455, sent
by F. B. Newton, Plainville, contained 12.19 and 9.54 per cent.
of water, respectively.

Gluten Feed.

Seven brands of true gluten feed were found on sale in the
State, and eleven samples of these brands were analyzed.

All the samples satisfied their protein guaranties, the average,
25.93 per cent., exceeding the average guaranty by 3.48 per cent.
One sample of Crescent, 26927, and one of Globe, 27108, were
slightly below their guaranty in fat; but the protein in both was
about 4 per cent. in excess of the guaranty. Both samples of
Cream of Corn were branded as artificially colored.

Hominy Feed.

Fourteen samples were analyzed. 27163, Hardy's Hominy
Chop, had no guaranty as required by law. 27059, Wirthmore
Hominy Feed, was 1.09 per cent. below its fat guaranty. The
two samples of Ideal Hominy Feed showed very different per-
centages of fat (4.95 and 10.15), 27128 being 2.05 per cent.
below, and 27077 being 2.45 per cent. above guaranty. 27225,
Capital Hominy Feed, was 0.87 per cent. below its protein
guaranty. All three of the samples of Miner-Hillard’s Steam
Cooked Hominy Feed, 27187, 27177 and 27040, were below
guaranty in fat, the deficiencies being 1.26, 1.50 and 1.90 per cent.
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respectively. 27095, Payne’s Hominy Chop, was 0.34 per cent.
below its fat guaranty.

, Cob Meal.

The single sample analyzed contained only 1.88 per cent. pro-
tein and 0.30 per cent. fat. It was made in Kentucky and would
not be worth the freight from the place of manufacture as a feed.

Maigo Red Dog Flour.

This sample, although the label stated it was made from corn,
was improperly labeled “Red Dog Flour,” a name which by
long trade usage signifies a low-grade wheat flour. It satisfied its
guarapty, but its protein contdnt is only about half that of stand-
ard red dog flour, while its fat is somewhat higher. It is in
reality a hominy feed.

Corn and Cob Meal.

Four samples were sent by H. N. Goddard, Simsbury, for
protein determinations. 26348, White Cap Yellow Dent, 28348,
Yellow Dent, 28347, Red Flint, and 28348, Yellow Flint, contained
8.31, 8.31, 8.44, and 9.06 per cent. protein, respectively.

Corn Feed or Screemings.

The sample, 2688587, was sent by Fred Lyman, Manchester,
price, $14.60 to $15.60 per ton. It contained:

Water ..ivveireriereenesrnsoncnoncnnane 9.81
- ) - T N 1.32
Protein .....cviviieiiiiiiiiiinaniianane 8.19
Fiber .ooviviiiiiiiiiiiiiiiiiiiinienas 8.68
Nitrogen-free extract ......coevevveeeeans 70.32
- 1.68

Rye ProbucrTs.
Two samples of middlings and one of feed satisfied their
guaranties. One sample of middlings, 27087, was 0.87 per cent.
below its protein guaranty.

BuckwHEAT ProbucTs.
The two samples analyzed were of very different quality.
27158 was very high grade and satisfied its guaranty. 27170,
which did not bear the required guaranty, contained 9.31 per
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cent. less protein and 2.75 per cent. less fat than 271588. The
deficiency in quality was due to incomplete separation of the flour,
as the hulls were not excessive.

A sample of Buckwheat Feed, 27234, The Birkett Mills, Penn
Yan, N. Y., sent by C. W. Hutchinson, Hebron, contained 16.25
per cent. protein and 3.99 per cent. fat. The quantity of hulls
in this sample was very excessive.

Oar Probucrs.
Qats (Grain).

26140, sent by J. J. & F. Ahern, Hartford, contained 8.2 mgms.
of sulphur dioxid per 100 gms. of grain. The practice of sul-
phuring oats to bleach them so that they will sell in a higher
grade has become quite general. Horses sometimes refuse to
eat bleached oats and in some cases the use of bleached oats for
seed has been the cause of failure. Bleaching is likely to impair
if not entirely destroy the vitality of the seed.

Ground Oats.
The single sample analyzed was of excellent quality.

Oat Hulls. ‘
The one sample, sold as such, contained 6.75 protein, 3.13 per
cent. fat and 24.53 per cent. fiber. The protein was 1.56 per
cent. below guaranty. .

BARLEY ProDUCTS.
Malt Sprouts.

28937, Ballantine’s Malt Sprouts, did not bear’ the required
guaranty, although it was of excellent quality. One sample of
American Malting Co.’s Malt Sprouts, 27112, was slightly below
guaranty in fat.

The five samples averaged 26.45 per cent. protein with an
average cost of $26.60. In this era of high prices the use of this
relatively cheap high-grade feed is worthy of every dairyman's
careful consideration.

A sample of the American Malting Co.’s make, 27288, sent by
A. N. Beard, Milford, and guaranteed 25 per cent. protein, 1.90
per cent. fat and 14 per cent. fiber, contained water, 6.44, ash,
6.51, protein, 12.50, fiber, 21.09, nitrogen-free extract, 52.26,
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and fat, 1.20 per cent. It had only half the amount of protein
guaranteed and one and a half times as much fiber. The amount
of barley hulls in it was very excessive.

Dried Brewers Grains.

All of the six samples analyzed satisfied their guaranties. This
feed as a rule is underguaranteed, especially in protein. The
samples averaged 29.84 per cent. protein and 7.25 per cent. fat,
while the average guaranties were only 23.83 and 5.5 per cent.
respectively. The average price of the feed was $28.83, and it
is certainly one of the cheapest high-grade feeds on the market.

Dried Distillers’ Grains.

27118, Ajax Flakes, contained 0.81 per cent. less protein and
27189, Continental Gluten Feed, contained 1.75 per cent. less
protein than was guaranteed. Ajoxr Flakes and Continental
Gluten Feed are high-grade products of quite similar composi-
tion. The Biles’ product is a much lower grade material, and
$8.50 less per ton is asked for it. “Gluten Feed” is a misnomer
when applied to Distillers’ Grains.

MisceLLANEOUS FEEDS.
Dried Beet Pulp.

This material, a by-product of sugar beet factories, is a com-
paratively new feed in this State. It is a carbohydrate rather
than a protein feed. Feeding experiments in other states have
demonstrated its value, as its carbohydrates appear to be present
in a very assimilable form.

The three samples analyzed satisfied their guaranties.

Dried Molasses Beet Pulp.

This feed is simply Dried Beet Pulp to which about 10 per
cent. of molasses has been added.
The single sample examined satisfied its guaranty.

Alfalfa Meal.
The single sample examined satisfied its guaranty.

Wheat and Corn Feed.

27215, “Colonial Middlings,” is not middlings in the trade
usage of that term, which properly applies only to a wheat product.

19
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This is a mixture of wheat and corn by-products. It does not
meet its guaranteed fat content by 0.63 per cent. Its selling
price, $34.00 per ton, is $1.13 higher than the average of wheat
middlings and it contains 4 per cent. less of protein and three-
quarters of I per cent. less of fat.

Corn and Qat Feeds.

Two samples of true provender, that is, ground comn and oats,
were analyzed, and both were of good quality.

Chop Feeds.

Here are included those feeds which are chiefly mixtures of corn
and oats products, some brands also containing small amounts of
common salt. In some cases the “oats” are chiefly oat hulls. On
the average they contain about three times as much fiber as true
provender. Haskell Stock, Monarch Chop and Winner Chop
Feed contain hominy. All of the twelve samples analyzed satis-
fied their guaranties except 27145, Victor Feed, in which the fat
was slightly below its guaranty. The high percentages of fiber
in 27105, 27082, 27087, 27208, 28935 and 27145, indicate the use
of considerable hulls in these mixtures.

Wheat and Corn Cob Feeds.

Two of the three samples analyzed were sold as Mived Feed, a
name properly belonging by trade usage only to mixtures of
wheat bran and middlings. The tags accompanying all the sam-
ples stated that they were composed of  “wheat bran, ground
corn, cob meal” All the samples satisfied their guaranties,
but contained 2 per cent. less protein than the same brands had
last year. They sold for $4.50 less per ton than genuine wheat
feed, and contained less than three-fifths as much protein.

Proprietary Horse Feeds.

Seven samples were analyzed. 27128, Bonnie Horse Feed, had
1.31 per cent. less of protein, and 27079, Algrane Horse Feed,
0.87 less of protein and 0.44 per cent. less of fat than was
guaranteed. The other five samples satisfied their guaranties.

Buffalo Horse Feed contains cracked corn, whole oats and
wheat and corn products.
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Bonnie Horse Feed, Algrane Horse Feed, and V-B Horse Feed
contains corn, oats and wheat products, the second also contain-
ing some salt. .

Husted Steam Cooked Feed contains whole and cracked corn,
whole oats and rolled wheat.

Purina Feed contains cracked corn, oats, dried brewers’ grains,
alfalfa and hominy and salt.

Schumacher’s Special Horse Feed contains cracked corn, whole
oats, barley and oat products, and salt,

Proprietary Dairy and Stock Feeds.

Sixteen samples were analyzed. 27008, Blatchford’s Calf
Meal, had somewhat less than the guaranteed amount of protein.
27048, Wirthmore Balanced Ration Feed, was 0.26 per cent. low
in fat. 27188, Daisy Dairy Feed, was 0.91 per cent. low in fat,
with 2.5 per cent. excess of protein. 271685, Blue Ribbon Dairy
Feed, was 0.87 per cent. low in protein and 1.02 per cent. low in
fat. 27034, Quaker Dairy Molasses Feed, was 1.31 per cent. low
in protein. 27078, Schumacher's Calf Meal, was 1.12 per cent.
low in protein and 0.76 per cent. low in fat. 27231, V-B Dairy
Feed, was 4.25 per cent. low in protein. The remaining samples
substantially satisfied their guaranties,

Swucrene Dairy Feed contains cotton seed meal, oats and barley
products, malt sprouts, wheat screenings, molasses and salt.

Union Grains Biles’ Ready Ration contains wheat and comn
products, distillery residues, malt sprouts, cotton seed and linseed
meals and salt.

Blatchford’s' Calf Meal contains linseed, cotton seed and
leguminous meals, wheat products, fenugreek and salt.

Unicorn Dairy Ration contains distillers’ grains, wheat and
corn products, barley residues, malt sprouts, cotton seed and lin-
seed meals,

Wirthmore Balanced Ration contains wheat bran, malt sprouts,
barley residues, corn products, cotton seed and linseed meals and
a small amount of oat hulls,

Wirthmore Stock Feed contains hominy and oat products.

White Cross Stock Feed contains corn, oats, wheat and barley
products and salt,

Daisy Dairy Feed contains corn and oat products, alfalfa, wheat
screenings, cotton seed meal, molasses and salt.
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Husted Molasses Feed contains corn and oat products, cotton
seed and linseed meals, molasses and salt.

Blue Ribbon Dairy Feed contains corn, oats and wheat pro-
ducts, malt sprouts, cotton seed meal and molasses.

Quaker Dairy Molasses Feed contains oat and flax products,
wheat screenings, cotton seed meal, molasses and salt.

Schumacher’s Calf Meal contains ground oats, wheat products,
linseed meal and casein (statement of manufacturer).

Schumacher's Stock Feed contains corn, oats, barley and wheat
products, salt and a small amount of cotton seed meal.

Protena Dairy Feed contains corn products, dried brewers’
~ grains, alfalfa, cotton seed meal, wheat screenings and salt.

V-B Dairy Feed contains corn, oats and wheat products, and
linseed and cotton seed meals.

Dairy Feeds, Sampled by Purchasers.

A sample of Sucrene Dairy Feed, 27033, guaranty 16.50 per
cent. protein and 3.50 per cent. fat, sent by G. F. McArthur,
Newtown, contained 11.46 per cent. water, 8.35 ash, 17.38 protein,
11.46 fiber, 47.40 nitrogen-free extract and 3.95 fat.

Another sample of this same feed, 27001, sent by H. E. Bots-
ford, Bridgeport, was examined for weed seeds. A few seeds
of pigweed were found and occasional seeds of foxtail and smart
weed.

Proprietary Poultry Feeds.

Thirteen samples was analyzed. 27121, Bonnie Dry Mash, and
27159, Purity Poultry Mash, did not bear guaranties as required
by law. 27180, Eaton’s Perfection Mash Misiure, was 1.87 per
cent low in protein. 27116, Park & Pollard’s Dry Mash Feed,
was 3.75 per cent. low in protein. The other eleven samples
satisfied their guaranties.

Buffalo Poultry Feed contains corn, hommy, wheat, rolled oats
and gluten feed.

Wirthmore Poultry Mash contains corn, oats and wheat pro-
ducts, and alfalfa.

Perfection Mash Mixture contains corn, wheat and oats pro-
ducts, alfalfa, kaffir corn, animal matter, charcoal, bone, salt and
milk albumen (statement of manufacturer).
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Bonnie Dry Mash contains wheat, oats and corn products, millet
and animal matter.

Purity Poultry Mash contains wheat bran, corn, alfalfa, meat
scrap and salt.

H. O. Poultry Feed contains, wheat bran, corn, oats, hominy
and probably some gluten feed.

Husted Laying Mash contains wheat and corn products, rolled
oats and cotton seed meal.

Park & Pollard’s Dry Mash Feed contains corn, wheat, oats,
barley, alfalfa, bone, animal matter and salt.

Park & Pollard’s Growing Feed contains corn, wheat and bar-
ley products, bone, animal matter and salt.

Park & Pollard’s Fattening Feed contains corn, oats and wheat
products, salt and a little cotton seed meal,

Puring Chicken Chowder Feed contains corn, wheat, alfalfa,
charcoal, animal matter, salt and possibly a little linseed meal.

American Poultry Feed contains corn, barley, wheat and oats
products, and cotton seed meal.

V-B Mash.for Laying Hens contains corn, oats and wheat pro-
ducts, alfalfa, animal matter and linseed meal(?).

Poultyy Feeds, Sampled by Purchasers.

26272, Our Own Lay Mash(?), The Rugg and Faber Co,
Seymour, sent by the manufacturers, contained 17.88 per cent.
protein. 20888, “Chicken Feed,” sent by C. A. Cowles, Plants-
ville, contained 20.75 per cent. protein.

Beef Scrap.
The single official sample, 27110, Shay’'s Beef Scrap, did not
bear the required guaranty, but the manufacturer, when attention
was called to it, arranged for suitable tags.

Beef Scrap, Sampled by Purchasers.

28078, Meat and Bone Chicken Scrap, sent by S. M. Crowell,
Middletown, contained 3.27 per cent. water, 43.06 per cent. ash
and 36.63 per cent. protein. 28108, Darling’s Beef Scrap,
guaranty 55 per cent. protein, 28107, Frisbie’s Beef Scrap,
guaranty 40 per cent. protein, and 28108, Breck’s Beef Scrap,
guaranty 43 per cent. protein, all sent by P. G. Hawley, South-
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bury, contained 57.50, 39.06 and 40.81 per cent. protein, respec-
tively. 27008 and 27008, Shay's Beef Scrap, sent by S. M.
Crowell, Middletown, contained 42.19 and 32.50 per cent. protein,
respectively. 27018, Beef Scrap, sent by F. H. Rolf, Guilford,
contained 8.04 per cent. water, 34.99 ash, 39.38 protein, 1.14
fiber, 3.54 nitrogen-free extract and 12.01 fat.

Cracker Waste.
27027, sent by C. M. Jarvis, Berlin, contained 7.38 per cent.
water, 1.57 ash, 7.75 protein, 0.54 fiber, 67.56 nitrogen-free
extract’and 15.20 fat.

Summary.
The following table shows the number of samples analyzed,
the number sold without the required guaranty, and also the
number which failed to meet the manufacturer’s guaranty.

@ » | B8 *Low ia
Kind of Feed. ‘6§ B g g g -;.;’ b
271 2° |7 & | & |4

Cotton Seed Meal ............c..... 10 10| .. 1 .e
Cotton Seed Feed Meal ............. 1 ) S T .. ..
Linseed Meal ............cccvvvnne.. 4 41 .. . ..
Wheat Gluten Feed ................. 2 2 .. . .
Wheat Bran .......covevvinicnnnens 26 21 5 1 e
Wheat Middlings ........ccovnenenen 30 27 3 1 1 1
Wheat Feed .....ovvevinvenernnnnen 29 26 3 3 ..
Gluten Feed ........ccovveiinnen.. 11 b § S NN ..
Hominy Feed .....cvovvivinninnnann 14 13 1 6
Rye Products .....co-vvvevcencennns 4 41 .. ..
Buckwheat Middlings ............... 2 1 1
Malt Sprouts ........cccvvuveninnenn 5 1 1
Dried Brewers’ Grains .............. 6 g .. ..
Dried Distillers’ Grains ............. 3 31 .. 1§ ..
Dried Beet Pulp ........o00veiuennn 4 4| .. .. ..
Provender .....c..ciiiiiiiinninaans 2 1 1 .. ..
Corn and QOat Feeds and Chop Feeds.| 12 1z | .. .. 1
Wheat and Corn Cob Feeds......... 3 31 .. .. .
Horse Feeds ........... . 7 71 .. 1 1
Dairy and Stock Feeds 16 16 | .. 2 3 1
Poultry Feeds ...... 13 11 2 2
Beef Scrap ......... 1 .. 1 .
Miscellaneous Feeds ........ 4 41 .. 1 1
Feeds not requiring guaranty . 3 .- 31 ..1-.1-

Total ........c.e0.. 212 )} 191 | 21 ot 18 2

* Deficiencies of less than one per cent. protein and 0.25 per cent. fat
are ignored in this tabulation.
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Digestibility of Feeding Stuffs by Ruminants.

Table I shows the digestion coefficients, or percentages of the
food elements which are digestible by neat cattle (Lindsey’s Com-
pilation, 17th Report Mass, (Hatch) Agrl. Station, 1911, page
29 et seq.).

Some of these figures are the results of only a very few tests,
and all of them represent short periods of feeding and must be
regarded as showing comparative digestibility of the feeds only
very roughly, Like chemical composition, statement of the diges-
tibility of a feed is only a single “pointer” to the feeder, helpful,
if it is not over-valued,

TABLE 1.
DicesTioN COEFFICIENTS.

Nitrogen-free

. Protein. Fiber. Extract. Fat.
Cotton Seed Meal ............. 84 35 78 04
Linseed Meal, new process ..... 84 74 8o 8
Linseed Meal, old process ...... 89 57 78 89
Com Meal ......ocvvvvnnnnnn. 67 .. 02 90
Hominy Meal ................. 65 67 & 02
Gluten Feed .......ccccu.ve.... 85 87 90 81
Wheat Bran ........... eeerane 77 39 71 63
Wheat Middlings .............. 77 30 78 88
Wheat Feed .....covvvvvennnnn. 78 62 77 87
Rye Feed ....c.covvvvnnennnnnns 8o 88 90
[0 -1 7. T 77 31 77 89
Buckwheat Middlings .......... 85 17 83 89
Malt Sprouts .....ccovevenennnn 8o 34 69 100
Dried Distillers’ Grains ........ 73 95 81 95
Dried Brewers’ Grains ......... 81 49 57 89
Provender .........cccuiiennn 71 48 83 87
‘Wheat and Corn Cob Fced ..... 63 28 71 92
Dried Beet Pulp .............. 64 84 o1 ..
Oat Hulls ....coovvvinevennnss 62 32 33 g2
Cob Meal ....cccvvvivvnvennen. 17 65 6o 50

The Average Composition; Digestibility and Selling Price of
Commercial Feeds.

Table II contains a summary of the facts given in more detail
in Table III, and shows, first, the average composition of these
feeds as determined by the present inspection, arranged according
to their protein content; second, the amount of digestible matter
in each feed, as far as we have been able to calculate it; and
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third, the average retail prices of the feeds in October and
November last.

The feeds are tabulated in six groups. The following state-
ment gives the average number of pounds of digestible protein,
fiber and nitrogen-free extract, and fat purchasable for one
dollar in each of these groups:

Digestible Nutrients Purchasable for One Dollar.

Fiber and
Protein.  Nitrogen-froe Fa.
Extract,

Group.
1 Containing over 30 per cent. protein ...... 17.1 208 33
2 “ 25to3 “ “ o . 14.2 282 30
3 “ 20to2s ¢ - . 12.7 340 22
4 “ 15 to 20 “ “ . 8.5 334 3.1
5 “ 10 to 15 “ “ vee-- 50 334 3.3
6 “ lessthan10 ¢ . 40 41.1 1.5

The variations in the amounts of digestible fat supplied in
the different groups are small, but the differences in the other
two food compounds are marked. Protein is by far the more
expensive of these two, more than one-sixth of it being nitrogen,
the element most generally lacking in our soils, most expensive
to buy in fertilizer, and most necessary to ‘balance” the feed-
ing rations of our stock.

If the feeder is mainly concerned in getting protein for his
grain feed, he certainly cannot afford to buy feeds of the last three
groups containing less than 20 per cent. of total protein. But
even if he wishes to buy starchy food, he can get more for the
same money in group three than in four or five and only one-
sixth less than in six.

In this era of high prices economy demands that the feeder
shall give the closest attention to the cost of the feeds he buys.
Table II shows that for $27.00 per ton he may buy feeds
containing from 10 to 26 per cent. of protein; again for from
$32.00 to $33.00 he may buy feeds ranging from 9 to 41 per
cent. of protein. Failure to observe this lack of relation between
cost and the needed nutriment supplied may explain why in many
cases the dairy business is no longer profitable.
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NOTES REGARDING THE YIELD OF ALFALFA,
By E. H. JENKINS.

After many failures we have now a sufficient number of
successes on a considerable scale to prove that alfalfa can be
grown in Connecticut under proper conditions, on a variety of
soils, that it is reasonably hardy, that as a soiling crop it takes
the place of “summer pasture” which very often amounts to
little or nothing, and while it is not easy to hay it in all seasons,
fair success has followed curing it under caps even in “catch-
ing” weather. '

Among other things needing further study is to find out, with
some accuracy, how much it will yield in our climate year after
year, what is its composition here and what is its effect on .the
land in the course of years. Estimates need to be followed by
weights.

Through the kindness and codperation of Col. C. M. Jarvis
of Berlin, who has some 80 acres in alfalfa and is aiming at
300 acres, we have weighed and analyzed the alfalfa crops this
year from a measured acre on his farm. After a fine corn crop
the piece had been seeded down and staid in grass for six years,
receiving from time to time a top dressing of manure. In 19o8
it gave a good crop of timothy but in 1909 the crop was poor.

In the spring of 1910 the land was well dressed with manure
and sown to alfalfa. In the spring of 1911 one-half of the
acre was top-dressed with manure which did not increase the
erop on that part of the field.

It was cut three times, June 27, August 12 and October 12.
In judging the yield it is to be considered that the summer was
very dry, resulting generally in very short crops.

The yields, in pounds per acre, of feed and of plant food in
each cutting and in the whole crop were as follows:

" First Second Third

Cutting. Cutting, Cutting. Total.
Water 565 800 1007
Ash .... 116 158 692
Protein ..... 190 339 1360
Fiber .....coiivvvivivinenenn. 325 418 2276
Nitrogen-free Extract 442 669 3133
Fat vovviivniiiiniiennnnnnnn 25 36 167

Total ....oovveviiinnnne 5542 1663 2420 0625
[Continued on page 256.]
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TaABLE III.—ANALYSEs OF CoMMERCIAL FEEDS

o
z BRAND, RETAIL DEALER.
3
W
O1L SEEpD ProbpucTs.
Cotlon Seed Meal.
27132 |Dove Brand. F. W. Brode & Co., Memphis, v
T Dandury : Keeler Grain Co. ....
26931 |Owl Brand. F.W. Brode& Co., Memphis, Tenn.|Simséury.: R. H. Ensign .......
27173 |Buckeye. Buckeye Cotton Oil Co., Cincinnati, O.| Willimantic: H. A. Bugbee ....
27197 . . oo ' Middlefield: A. E, Miller........
27317 Central Oil & Fertilizer Co., Cordele, Ga.| Waterbury : Spencer Grain Co...
27101 |Dixie Brand. Humphreys, Godwin & Co., Mem-
phis, Tenn.......oiiiiriiiiiiiiniennannenns New Haven : R. G. Davis ......
27065 |Selden. Memphis Cottonseed Products Co., Mem-
phis, Tenn. ...cocveriiiiiniiinniiienennens Wallingford : Gallagher Bros. ..
27186 [Dirigo Brand. W. Newton Smith, Baltimore, Md.|ZAompsonville - H. K. Brainard .
27160 |Prime. J. E. Soper Co Boston ............... Danielson : Young Bros. Co. ...
27168 |Piomeer. ‘¢ ¢ e Willimantic : E. A. Buck Co....
Average guaranty ..............
Average of these 10 analyses....
Average digestible .............
Cotton Seed Feed Meal.
27148 |Creamo Brand. Tennessee Fiber Co., Memphis,| Vantic: A. R. Manning ........
Tenn. .oovviviiiiineinrnennneens teeenaeianas (eZVET 111y
Linseed Meal, Old Process.
27081 |American Linseed Co., New York ............. New Britain: C. W. Lines Co. .
273221 Kelkggs & Miller, Amsterdam, N. Y........... New Milford: G. T. Soule .....
27107 |Guy G. Major Co., Toledo, O..........c.c..... Shelton - Ansonia Flour & Gnin
L O T
27311 |[Metzger Seed & Oil Co., Toledo, O............. Hartford: G. M. White & Co..
Average guaranty .
Average of these 4 samples .....
Average digestible .............
WHEAT ProbucTs.
Atlantic Gluten Feed.
27120 |Atlantic Starch Works, Westport ............... Wesport : Manufacturer ........
27205 “ ¢ . LN Middletows - Meech & Stoddard
Average guaranty ...........ee.
Average of these 3 analyses .....
Average digestible .............
Wheat Bran.
27051 |Pennant Rich. Allen Baker Comm. Co., St. Louis|Branford: S. V. Osborn........
27076 |Sunlight Winter. American Cattle & Poul. Food
Co., Binghamton, N. Y........c.ccevvnvennn. Meriden : Grain & Feed Co. ....
27209 (Badger. Berger Crittenden Mill. Co., Mijwaukee, Hcgtfard L. C. Daniels Grain
T L O T
27204 |Bernet, Craft & Kauffman Mill. Co., St. Louis ..|Middletown: Meech & Stodda!d
27156 {;:rsey. Geo. C. Christian, Minneapolis, Minn Moosup : T. E. Main & Sons..
27151 {Newport. Chas. M, Cox Co,, Boston.......... Yantic: A. R. Manning ........
26933 {Coarse. Crookston Mill. Co., Crookston, Minn. Collinsville Grin

27089

Collinsville :
[ T LT TR T PP

Plamwlle Eaton Bros. ..

Coarse. Eagle Roller Mill Co., New Ulm, Minn.
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SAMPLED IN 1911I.
’  Pouxps rER HUNDRED.
2 Price
e N per
K Water. Asb. Protein. Fiber. Nitrogen-free Ether ton.
,,,5 e (N x6.25.) e (Snmxb,xgg; etc.) !(xl;::'c)t ’
27132 7.40 6.68 41.19 7.29 29.36 8.08 $35.00
26931 7.44 6.18 43-81 6.46 28.11 8.00 33.00
27173 5.67 6.79 44.44 7-28 27.97 7-85 332.00
27197 6.23 6.3t 41.06 8.20 29.99 8.21 32.00
27317 7.95 5.67 39.25 9.10 28.87 9.16 34.00
27101 6.11 5.87 38.69 11.34 30.27 7.72 32.00
27065 8.11 6.98 40.63 8.65 27.77 7.86 33.00
27186 8.64 6.46 38.25 9.95 27.88 8.82 31.00
37160 6.22 5.61 38.56 10.63 30.71 8.37 33.00
27168 5.06 7.58 42.50 6.65 30 42 172 34.00
..... 39.36 2
..... 6.88 6.41 40. 8.56 39 x3 8.18 32.80
..... 34.3 3.0 32.7 7.7
37148 6.71 4.84 23.69 a1.20 39.80 4.76 29.00
..... ceee 22.00 cene 5.00
27081 7.98 5.70 36.63 7.38 35.63 6.69 48.00
37321 10,327 4.84 35.81 7.87 34.24 7.27 45.00
37107 8.15 6.58 33.38 8.98 37.44 6.47 39.00
37311 8.77 6.25 35.69 7.06 36.08 6. 15 42.00
..... 31.325 g
8.79 5.84 35.13 7-75 33-84 43.75
..... 31.3 4.4 28.0
27130 5.70 0.96 33.44 0.91 58.39 0.60 33.00
27205 6.72 0.91 28.44 1.19 61.87 0.87 34.00
..... 27.00 0.50
..... 6.21 0.93 30.94 1.05 60.13 0.74 33.50
..... 26.3 0.8 53.5 0.6
27081 8.50 7.30 15.63 9.65 54.19 4.73 28.00
27076 8.59 6.66 15.13 7.68 57.34 4.60 32.00
27209 9.24 6.65 16.2% 9.84 53.51 4.51 31.00
37304 8.04 6.48 16.81 9.30 54.01 4-46 29.00
27156 7.99 6.07 15.94 9.57 55.33 $.10 28.50
27181 6.82 7.03 16.06 9.13 £6.10 4.86 38.00
26933 10.07 5.77 16.44 9.38 53.03 5.31 31.00
27089 9.07 6.1 15.75 10.60 £2.92 5.1% 30.00
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TABLE III.—ANALYSES OF CoMMERCIAL FEEDS

o -
; BRAND. RETAIL DEALER.
H
WHEAT PRrRODUCTS.—Continued.
Wheat Bran.
27223 |Lucky. Federal Milling Co., Lockport, N. Y. N:g Milford: Geo. E. Ackley
L
27167 |Gwinn’s. Gwinn Milling Co., Columbus, O. ...|Putsam : Bosworth Bros........
27125 [Choice. Hecker-{ones-]ewelanll Co., New York|Greenwich: J. P. Johnson......
27090 |Higginsville Milling Co, nggmsvﬂle. Mo...... Plainville: Eaton Bros. ........
27161 |Anchor. Kemper Ml“ & Elev. Co., Kansas|
City, MO.. . eoiiiiiiiiiiiiiiiiiiiiirenneens Damielson : Young Bros. Co.....
27080 |L. K. Bran .....coiviiineiiiiiinienanscnncenes New Britain: C. W. Lines Co..
27055 |Maple Leaf Milling Co., Canada........... .|Guilford - Morse & Landon.....
27216 |Miner-Hillard MI“ Co.. Wilkesbarre, Pa Wsaterbury D. L. Dickinson &
L - T
27171 |Coarse. New Ulm Milling Co., New Ulm, Minn.| Willimantic : H. A. Bugbee ....
27052 |Niagara Falls Milling Co. ....... ......c....0. Guilford : G. F. Walter .... ...
27118 |Northwestern Cons. Mill. Co., Minneapolis, Minn. N:rwalk Holmes, Keeler & Sel-
eck ....... cesseconen
27060 |Peninsular Mill Co., Flint, Mich. .............. No. Haven: Codperanve Feed Co.!
27131 |Pillsbury’s, Minneapolis, Minn................. Ridgefield: S. D. Keeler........
27039 |Russell Miller Milling Co..........ccvvevnnnnn. Cheshire : G. W. Thorpe........
27047 |Stott’s, Detroit, Mich. ............coovvvnnnnne. Plantsville: C. O. Cowles......
27097 |Voigt Milling Co., Grand Rapids, Mich....... «.|New Haven : R. G. Davis ......
27180 |Bigjo. Wabasha Mill. Co., Wabasha, Minn..... Stafford Springs : G. L. Dennis .
27045 [Coarse. Washburn-Crosby Co., Minneapolis,
1 Plantsville: T. B. Atwater......
Average of these 26 analyses....
Average digestible .............
Wheat Middlings.
27099 [*White. Atlantic Macaroni Co., Long Island
City, N. Y. oiiiiiiiiei it iiiintrniennenannsns New Haven : R. G. Davis ......
27154 |Ballard’s Slnp Stuff. Ballard & Ballard, Louis-
ville, Ky..oiiieiiiiiiiiiioiineninneanennnnns Norwich: Norwich Grain Co....
27104 |Banner. Banner Milling Co., Buffalo, N. Y. ...|4nsonia : Flour & Grain Co.....
27092 |Fancy Low Grade. Barber Mxllmg Co., Min-
neapolis, Minn. .........iiiiiniiinenennnnnn Bristol: W. O. Goodsell .......
27226 |Claro. Claro Milling Co., Lakeville, Minn.....| Winsted: E. Manchester & Sons
27194 (Wirthmore. Chas. M. Cox Co., Boston........ Suffield : Arthur Sikes..........
27123 |Standard. Wm. G. Crocker, Minneapolis, Minn.|So. Norwalk. M. T. Hatch .....
27135 |{White. Duluth Superior Mill. Co., Duluth,
B8 1 1 T Danbury : F. C. Benjamin & Co.
27166 |Luck Federal Milling Co., Lockport N. Y...|Putnam : Bosworth Bros........
27202 |Ben {lur Standard. Hennepm Mill. Co., Min-
neapolis, Minn. ........coiiiiiiiinienceines Middletown ; Meech & Stoddard.
27057 |Standard Fine. Hubbard Mill. Co., Mankato,
Minn. ..oiiiiiiiiiiiii i it Guilford : Morse & Landon.....
27044 |Seal of Minn. Standard. New Prague Flouring
Mill Co., New Prague, Minn. ................ Plantsville - T. B. Atwater......
27053 [Niagara Falls Milling Co..........co0veennns Guilford: G, F. Walter ........
27178 |White. Northwestern Consolidated Mill. Co.,

Minneapolis, Minn. .......covviiniiiannine.

Stafford Springs : G. L. Denais..

* Statement of dealer,
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SAMPLED IN 1911—Continued.

N Pouxps rer HUNDRED.

i Price

§ Proteln Nitrogen-free Ether g

Water. Ash. : Fiber. . .

g e (N x6.35) e (Stm%’,n;‘uﬁ, otc.) E(?::SL
27222 9.57 6.24 16.69 9.65 52.64 §.21 30.00
27167 8.16 5.75 17.44 7.56 56.61 4.48 30.00
27125 9.36 6.28 15.04 8.72 55.37 4.33 332.00
27090 8.00 71.24 15.31 8.60 56.22 4.63 30,00
27161 8.24 6.55 16,06 8.80 55.9I 4.44 28.00
27080 8.61 5.56 16.81 9.49 54.35 5.28 31.00
27055 9.24 5.36 15.63 9.67 54.81 5.29 29.00
27216 9.22 6.16 15.56 8.53 56.47 4.06 32.00
27171 6.81 6.16 17.06 9.19 55.32 536 28.00
27052 8.70 6.74 15.00 11.54 53.29 4.73 30.00
27118 8.1% 6.29 16.69 9.36 54.35 5,16 30.00
27060 9.03 5.89 16.00 8.71 55.95 4.42 29.00
27131 9.02 6.43 16.00 10.17 53.28 5.10 30.00
27039 7.74 6.24 19.63 8.84 51.91 5.64 28.00
27047 8.44 5.79 16.94 8.37 §5.10 5.36 30.00
27097 8.34 5.70 15.13 8.11 58.40 4.32 29.00
27180 9.40 5.69 16.06 8.91 54.35 5.59 30.00
27045 7.71 6.76 15.88 10.29 54.34 5.02 31.00
..... 8.58 6.28 16.22 9.22 -3 4.89 29.79
..... 12.5 3.6 38.9 3.1
27099 11.27 3.72 17.75 5.79 55.90 5.57 31.00
27154 8.93 3.90 17.56 4.62 60.44 4.55 32.00
27104 10.18 4.16 17.7% 5.65 56.99 5.27 33.00
27092 9.88 1.93 16.25 1.30 67.48 3.16 31.00
27226 10.47 5.17 18.06 7.21 53.43 5.66 31.00
27194 10.68 4.14 17.06 5.46 §7.50 5.16 35.00
27123 10,00 4.88 17.31 7.12 §5.17 5.52 32.00
27135 10.40 4.09 17.63 5.75 56.60 5.53 34.00
27166 9.16 4.62 19.00 . 1.09 54.39 5.74 32,00
37202 10,13 4.88 17.13 7.13 55.64 5.10 31.00
27057 10.23 5.13 17.44 8.68 52,76 5.76 32.00
27044 8.87 4.35 19.06 5.25 56.27 6.20 33.00
370853 9.42 5,12 17.19 8.91 £4.03 5.33 33.00
27178 9.59 4.93 16.75 8.22 54.75 5.76 33.00
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TABLE III.—ANALYSES, OF COMMERCIAL FEEDS
2
5 BrAND. ReTAIL DEALER.
3
]
WHEAT ProbpucTs.—Continued,
Wheat Middlings. .
27061 |Peninsular Milling Co., Flint, Mich. ........... No. Haven: Co8perative Feed Co.
27187 |Pillsbury’s A, Minneapolis, Minn............... Thompsonville - H. K. Brainard.
27041 . B, ¢ i rieeeeeaee Cheshire: G. W. Thorpe........
27219 o XX Daisy, *¢ e tesaeeen New Milford.: G. T. Soule .....
26936 |Bixota. Red Wing Mill. Co., Red Wing, Minn.|New Haven: W. E. Crittenden..
27196 |Standard. Russell Miller Milling Co........... Middlefield: A. E. Miller.......
27182 [Climax. David Stott, Detroit, Mich............ So. Manchester : G. W. Strant...
27085 (Pennant. ¢ “ " [N Plainville : F. B. Newton.......
27086 |White. “ " “ e ieireeeen Plainville - F. B. Newton.......
27228 |White. Thompson Milling Co., Lockport, N. Y.|Torrington : D. L. Talcott......
27164 |Choice. Valley City Mill. Co., Grand Rapids, J
Mich, ... iiiiiiiirteiiiiiirniinnntoonnnnns Putnam : F. M. Cole...........
26934 |Bigjo. Wabasha Milling Co., Wabasha, Minn...|Unionville: F. D. Lawton......
27192 |Flour. 'Washburn-Crosby Co., Minneapolis,
Minn, .ot Suffield : Spencer Bros..........
27049 |Standard, Washburn-Crosby Co., Minneapolis, .
Minn. ...ooviiiiiiiiiniiiiiaaend eeseeesess.|East Haven: F. A. Forbes......
27106 |Star. Western Star Mill. Co., Salina, Kan, ..... Shelton : Ansonia Flour & Gnin
L0 T P
Average of these 29 analyses....
Average digestible .............
Mixed Feed.
27091 |White Satin. Barber Milling Co., Minneapolis,
Minn. ........ f e eresitenesieotnatnroetennnn Bristol - W. O, Goodsell .......
27230 |Winona. Bay State Mill. Co., Winona, Minn. ..|Zorrisgton . D. L. Talcott......
27210 |Vermont. Chapin & Co., Milwaukee, Wis. ....|Hartford : G. M. White & Co. ..
27062 |Regent. Chas. M. Cox Co., Boston............ No. Haven: CoBperative Feed Co.
27176 “ ‘ oo R, Colchester : M. Klingon.........
27056 {Boston. Duluth Superior Mill. Co., Duluth,
Minn. . ..ot Guilford : Morse & Landon.....
27223 |Lucky. Federal Milling Co., Lockport, N. Y...|New Milford: Geo. E. Ackley Co.
27068 |Garland. Garland Milling Co., Greensburgh,
T T Wallingford : E. E. Hall .......
27169 |H. L. Halliday Mill. Co., Cairo, Ill............. Willimasntic : E. A. Buck Co....
27094 |Manhattan. Hecker:Jones-Jewell Mill, Co., New
York. .o iieiiiiiiitiiirisnnconeatoncennann New Haven: R. G, Davis ......
27172 [Queen. Hecker-Jones-Jewell Mill. Co., New
York. . oiviiiitieeiinnnrresennnarossannannens Willimantic: H. A. Bugbee ....
27038 |[Sunshine. Hunter-Robinson-Wenz Mill, Co., St.
Louis cuveeiiiiiiiiiiiiiiiiiiiiiinieiianann Hamden : 1. W. Beers .........-
27190 |Kehlor's Milling Co., St. Louis ................ Hazardville : A. D, Bridge's Sons
27108 |Crescent. Kemper Mill & Elev. Co., Kansas
City, MO....iivviieiiiiieiiienasiesaneens Derby : Peterson-Hendee Co. ...
27136 |Snowflake. Lawrenceburg Roller Mills Co., .
Lawrenceburg, Ind. .........cc.iiuiiiivaes Bethkel ; Johnston & Morrison ...
27150 |Pennant. National Milling Co., Toledo, O. .... Yantic : A. R. Manning .....--
27224 |Perfect. Niagara Falls Milling Co. ............ New Milford: Geo. E. Ackley
27054 " ‘ o i Guilford : G. F. Walter .......
27133 |Fancy. Pillsbury’s, Minneapolis, Minn. .......  Danbdury : Keeler Grain Co. ...
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. SAMPLED 1IN 1911—Continued.
. PounDs, PER HUNDRED.

zo Price

§ Protein. Nitrogen-free Ether, ‘p:nl:

é- Water. Ash. N x:_ ;;.) Fiber. (Stmh’,“g’:‘;; . E(?:.‘;L
27061 10.32 3.69 16.94 4.08 59.77 4.60 32.00
37187 10.11 4.19 17.81 5.09 58.07 4.73 34.00
27041 8.54 5.53 15.50 9.99 55.28 5.16 32.00
27319 10,76 3.48 17.88 3.17 50.94 4.77 36.00
26936 10.27 4.71 18.88 6.23 54.04 5.87 31.00
27196 10.39 5.05 17.75 7.11 54.12 5.58 31.00
27183 9.90 4.38 17.13 6.04 57.36 5.29 35.00
27085 9.59 4.29 17.69 5.47 57.85 5.11 33.00
27086 10.55 3.14 17.13 3.70 61.22 4.26 35.00
27228 70.31 3.60 15.69 5,28 60.92 4.20 34.00
27164 8.87 3.89 16.31 4.50 61.51 4.92 33.00
26934 9.80 4.64 18.19 7.29 54.19 5.89 33.00
27192 10.12 4.25 17.13 5.96 57.39 5.15 35.00
27049 8.68 4.83 17.00 7.70 56.48 5.31 30.00
27106 10.86 3.38 19.38 .33 50.31 3.88 34.00
..... 9.95 4.2 17.45 .00 §7.20 5.14 32.80
..... 13.3 1.8 44.8 4.5
27001 9.60 4.82 16.81 6.52 57.00 5.25 33.00
27230 11.08 4.62 17.19 6.14 . 56.41 4.56 33.00
27210 9.69 4.82 16.94 6.11 57.70 4.74 33.00
27062 10.29 5.40 16.56 8,23 53.77 5.75 29.00
27176 7.50 4.96 15.31 7.89 50.21 5.13 32.00
27056 9.75 4.93 16.56 8.39 55.10 5.28 31,00
27223 9.65 5.16 17.94 7.04 55.60 4.61 31.00
27068 9.30 5.69 16.44 7.06 57.39 4.12 30,00
27169 7.71 5.13 16.75 6.76 59.38 4.28 32,00
27004 9.00 5.43 16.69 7.61 56.53 4.74 29.00
27172 9.13 5.85 15.88 8.4% 55.81 4.88 31.00
27038 7.43 5.78 19.31 7.23 55.60 4.66 30.00
27190 9.63 5.86 16.38 7.09 56.27 4.77 31.00
27108 8.75 5.60 16.31 7.37 57.73 4.25 31.00
27136 9.33 5.86 17.06 6.91 56.24 4.60 32.00
27150 7.03 5.02 16.75% 6.28 50.16 5.76 32.00
27224 8.34 5.16 16.69 7.19 57.64 4.98 32.00
27054 9.30 , 4.81 16.69 - 7.29 57.13 4-79 33.00
27133 10.06 5.06 17.19 6.26 56.56 4.87 33.00

20
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TABLE III.—ANALYSESs OF CoOMMERCIAL FEEDS .

Braxp. RETAIL DeaALER.

Station No.

WHEAT PRODUCTS.—Comfinued.
Mixed Feed.
37093 {Fanchon. %unlity Mills, Enterprise, Kas....... Bristol: W. O, Goodsell........
27096 {Occident. Russell Miller Milling Co........... New Havem : R. G, Davis. ......
27078 |Gold Mine. Shefield King Mill. Co., Minneapo-
Lis, Minn, ...coivviviiiiinniecrannnsneonenss New Britain : C. W. Lines Co..
27144 |Try-Me. Sparks Milhng Co., Alton, TH. oo, New London ¢ P Schwartz Co...
27179 {Wabash. “ 'Terre Haute, Ind. Stafford Springs : G. L. Dennis .
27213 |Monarch. F. W. Stock & Son, Hillsdale, Mich.|Hartford ; Smxth Northam Co...
27084 |Honest. David Stott, Detroit, Mich............ Plainville : F. B. Newton ......
26925 |Farmers’ Favorite Cow. .Valley City Mill Co.,
Grand Rapids, Mich. .....coveninernencecnnes Torrington : F, U, Wadhams ...
27329 |Waggoner-Gates Mill, Co., Independence Mo...| Torrington : D. L. Talcott......
27191 |Superior. Washburn-Crosby Co., Minneapolis,
1 Suffield : Spencer Bros..
Average of these 29 analysu
Average digestible . .....
Red Dog Flour,
27201 |Ben Hur. Hennepin Mill. Co., Minneapolis,
62 Middletown : Meech & Stoddard

Maize Probucrs.
Glutem Feed, ¢
27071 [*Bay State. J. E. Soper, Boston............... Meriden : A. Grulich...........
GUATANLY ..ivvenannnnres sanen
Digestible ........co0iiiunienn

27043 {Buffalo. Corn Products Refining Co,, New York|Cheshire., G. W. Thorpe.

27129 o o 4 «“ ¢ ‘¢ |Sprimgdale : Monroe & Palmer
Average guaranty .
Average of these 2 analyses .....
Average digestible .............

27199 {Cedar Rapids. Douglas & Co., Cedar Rapids, Middletown : Meech & Stoddard

037 GUATANLY ..ivvevnnnrvanenrnsens
Digestible .. ceves
27139 [Clinton. Clinton Sugar Refining Co., Clinton,|Mys#c - Grain & Feed Co..
00 T Guaranty ,......c.emevnnee .
Digestible .........cvcvniiiiens
27046 [$Cream of Corn. American Maize Products Co.,
New York....oooirriiiiiieniieninoennennn. Plantsville: C. O. Cowles ......
27127 [$Cream of Corn. American Maize Products Co.,
New York........ pretentetettttatineenennes Stamford: W. L. Crabb ........
Average guaranty .
Average of these 2 mlyses .....
Average digestible ... ........:
27147 |Crescent. Corn Products Refining Co., New .
b ) 4 S New London : Beebe & Bragaw..
26927 |Crescent. Comn Products Refining Co o New
York. oot ittt i . Torrington: F. U. Wadhams
Average guaranty .
Average of these 2 ana]yses .....
Average digestible. . veseans

* Statement of Dealer, ¢ Labelled ** Colored.” M
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SAMPLED IN 1911—Continued.

245

Pounps rEx Huxpeeb.

3 Price
§ Protein Nitrogen-free Ether faal
Water, Asb, . Fiber. Extract Extract.

: e (N 262s) (Starch, gum, etc)|  (Far) ~
27093 8.58 5.76 19.50 7.22 54.60 4.34 32.00
37096 9.96 4.68 18.94 7.18 53.84 5.40 30.00
37078 9.04 5.10 16,56 7.06 57.64 4.60 32.00
37144 9.57 5.39 17.69 7-30 55.62 4.43 30.00
a7t79 9.84 7.86 16,75 6.99 53.90 4.66 32.00
27213 9:37 5.34 17.63 7.8 54.21 5.60 34.00
27084 9.28 (W3] 16.31 7.08 §7.01 4.84 33.00
26915 10.16 5.26 16.13 6.54 57.33 4.58 32.00
37329 8.48 6.21 16.38 6.99 §7.21 4.73 31.00
27191 9.80 5.28 16.19 8.03 . 56.18 4.46 32.00
..... 9.19 5.39 16.95 7.1 56.47 4.82 31.52
..... 13.2 4.5 43.5 4.2
27201 10.55 2.65_ 16.44 3.10 63.15 4.11 34.50
27071 5.62 1.13 23.19 6.78 60.2% 3.03 30.00
..... . 23.00 3.00
..... veee ceee 19.7 5.9 54.2 2.5
27043 8.48 4.87 25.94 6.68 §1.26 2.77 31.850
27129 9.05 4.83 28.06 6.11 48.44 3.81 33.00
vees 23.00 2.50

. 8.77 4.85 27.00 6.29 49 85 3.14 32.35
..... 22.9 5. 44.9 2.5
27199 8.81 1.04 23.35 6.53 57.08 3.29 32.00
..... ceee 20.00 3.00
..... vees 19.8 5.7 51.4 2.7
27139 10.01 1.06 25.31 7.3% 52,81 3.46 32.00

a—e 20.00 3.00 .

. ceen . 218 6.4 47.5 2.8 .
27046 7.02 2.99 25.94 6.90 54.67 2.48 32.00
137 7.9% 4.31 25.19 6.20 53.82 2.73 32.00
..... vees 23.00 z.io
..... 7. 38 3.65 25.57 6.55 .24 2.01 32.00
..... 21.7 5.7 48.8 2.1

-
27147 8.56 5.03 25.94 7.00 50.98 2.49 33.00
26927 9.28 5.83 27.06 6.28 49.28 2.27 33.00
..... cees g 2.50
..... 8.92 5.43 2 664 | 5013 2.38 33.
..... ceen cess zz. 5.8 45.1 1.9 .
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L4
TaABLE III.—ANALYSES OF COMMERCIAL FEEDS
£
g BRAND. RETAIL DEALER.
3
w
Mai1ze ProDUCTS.—Continued.
Gluten Feed. .
27058 |{Globe. Corn Products Refining Co., New York|Guilford - Morse & Landon.....
27103 “ . o o i Ansonia ; Flour & Grain Co.....
Average guaranty ..............
Average of these 2 analyses .....
* Average digestible .......
Hominy Feed.
27142 | M. 'F. Basinger, Philadelphia .................. éVm London : Arnold Rudd Co.
VATANLY &t rennacnnononnn oer
27126 |Buffalo Cereal Co., Buffalo, N. Y. ............. Stamford: W. L. Crabb........
26932 ¢ ¢ B il e Collinsville: F. W, Konold .....
Average guaranty . e
’ Average of these 2 analyses .....
27059 {Wirthmore. Chas. M. Cox Co., Boston........ IGVo Haven: CobperauveFeedCo
uaranty ...
27128 |Ideal. Elevator Milling Co., Springfield, Il ...|Sprin }l: Monroe & Palma
27077 | ** ‘ o ¢ «r | Kensington: S.E. & W, G. Brown :
Average guaranty . e
Average of these 2 analysu .....
27163 [*Chop. R. J. Hardy & Sons, Boston........... Danielson - Young Bros, Co.....
GUATANLY . oiiviencnneaaannnes
27225 |Capital. Hunter-Robinson-Wenz Mill. Co., St.|Camaan : Ives & Pierce......... .
Louis .. ..ottt GUArANLY . c.vvvei it
27137 |Steam-cooked. Miner-Hillard Mill. Co., Wilkes-
barre, Pa. .......ociiiiiiiiiiiiii i Westerly: C. W. Campbell .....
27177 |Steam-cooked., Miner-Hillard Mill. Co., Wilkes-
barre, Pa. ...ciiiveiiiiiiitieri et Colchester - M. Klingon.........
27040 |Steam-cooked. Miner-Hijllard Mill, Co., Wilkes-
barre, Pa. ...ooviiiiiiiiiiiiiiie Cheshire : G, W. Thorpe........
Average guaranty ..... ST
Average of these 3 analyses ..... ;
27155 |*Patent Cereal Co., Geneva, N. Y. ............. Moosup - T. E. Main & Sons
27036 ‘o ¢ “ ¢ * berresrenns Hamden : 1. W. Beers .
Average guaranty .
Average of these 2 analyses ----- :
27095 {Chop. Wm. H. Payne & Son, New York...... New Haven : R. G. Davis ......
GUATADLY . ovvvrvnrecanenansnnss
Average guaranty of 14 hominy
feedS...ovvieniianann vaneene
Average of 14 analyses..
Average digestible ............
Corn Meal.
27184 |Ground by Little & McKinney, Manchester ..... Manmchester s o.......ocviveenere
Digestible ..........cciiuieneee
Cob Meal.
27200 |A. Waller & Co., Henderson, Ky. ............. Middletown : Meech & Stoddard.
Maiso Red Dog Flour. .
27152 [Chas. A. Krause Mill. Co., Milwaukee, Wis. ...|AMorwick - Chas. Slosberg......
Guaranty........ TTSITTIeLs)

* Statement of dealer,
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SAMPLED IN 1911—Continued.
. Pouxps rEr HUNDRED,
Zo Price
. per
% Water.’ Ash. o Fiber. Nitrogen-free | pisber ton.
- o {Starch, gum, etc.) (Fat.)
e
27058 8.14 4.07 27.69 6.58 50.82 2.70 30.00
27103 6.53 3.78 27.63 6.57 53.20 2.29 33.00
..... 23.00 2.50
..... 7.33 3.93 27.66 6.57 52.01 2.50 3150
..... 23.5 5.7 46.8 2.0
27142 9.20 2.55 10.25 4. 14 65.77 8.09 34.00
..... 9.00 6.00
27126 9.85 2.34 10.56 3 69 66,16 7.40 33.00
26933 10.26 2.39 10,31 3.50 66.21 7.33 32,00
,,,,, 10.00 7.00
..... 10.05 2.37 10.44 3.59 66.18 7.37 32.00
27059 9.59 2.51 10.63 $.99 66.87 6.41 32.00
,,,,, 9.50 7.50
27128 9,40 2.34 11.325 3.62 68.44 4.95 35.00
27077 8,28 3.05 11.25 4.49 62.78 10.15 34.00
,,,,, 11.00 7.35
,,,,, 8.84 2.70 11,25 4.05 65.61 7.55 34.50
27163 8.22 2.78 10.56 4.35 65.65 8.44 32.00
27225 7.56 2.44 10.13 4.52 67.94 7.41 35.00
11.00 ceee 7.00
27137 9.23 2.329 10.25 . 3.40 68.59 6.24 33.00
27177 8.81 2.29 10.75 3.44 68.71 6.00 33.00
27040 7.25 1.g0 10.00 2.74 73.51 5.60 32.50
_____ 10.00 7.50
..... 8.43 2.16 10.33 3.19 69.94 5.95 32.83
27155 9.14 2.31 10.69 3.70 66.32 7.84 32.00
27036 8.93 2.29 10.31 3.79 67.12 7.56 32.00
,,,,, 10.00 7.00
el 9.04 2.30 10.50 3.74 66.72 7.70 33.00
27095 7.67 2.46 10.81 3.83 67.57 7.66 32.00
_____ 11.00 8.00
. 10.19 7.31
,,,,, 8.81 2.43 10.55 3.80 67.19 Z.zz 32.86
6.9 2.5 50.8 .7
27184 11.52 1.49 8.88 1.58 73.24 4.29 32.00
5.9 66.5 3.9
27200 6.96 1.22 1.88 32.45 57.19 0.30 .
27152 9.04" 1.98 .75 1.04 70.34 6.95 32.00
,,,,, .50 5.00
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS

Statfon No,

BRAND.

RETAIL DEALER.

27050
27067
27175
27088

27158
27170

27174

27198

27037
27112

27208

26937
26928

27149
27117

27214
27134

27100

- 27198

.
Ryx ProbucTs.

Middl‘irngs Boutwell Mill, & Grain Co., Troy,
S P R TP
Middlings. Miner-Hillard Mill. Co., Wilkes-
barre, Pa. ......oviuiiiiiiiiiiiireiiieninnes
Mxﬁdlmgs Washburn-Crosby Co., Minneapolis,
Feed. 'Osceola Mill & Elev. Co., St. Croix Falls,
T

BuckwHEAT ProDUCTS. )
Middlings. Quinebaug Grist Mill, Danielson...

Middlings. Miner-Hillard Miil. Co., Wilkes-
barre, Pa. ... c.oiiviiieiiiiiiiiiii i

OAT PrODUCTS.
Ground Oats. ¢
Ground by H. A, Bugbee, Willimantic..........

OAT HuLLs.
Canadian Cereal & Mill. Co., Toronto, Ont. ....

BarLEY PRODUCTS.
Malt Sprowuts.
American Malting Co., Buffalo, N. Y...........

(X3 ‘s . [

..........

*P. Ballantine & Sons, Newark, N.
M. G. Rankin & Co., Milwaukee,

............

Dried Brewers Grains.
Anheuser-Busch Brew. Asso., St. Louis........

Farmers’ Feed Co., New York......cocovuunns .

Bull Brand. Farmers' Feed Co., New York..
Peerless. Penn. Grain & Feed Co., Philadelphia
Providence Brewing Co., Providence, R. I..... .

Pilsner. Rosekrans-Snyder Co., Philadelphia..

East Hoven : F. A. Forbes......
Wallingford : E. E. Hall .......
Colchester - M. Klingon.........
Plainville : Eaton Bros..........
Danielsen :
Digestible .......ccocuiiinnnne

Willimantic : H. A. Bugbee.....
Digestible ...............c...tt

Middletown : Meech & Stoddard

Hamden - 1. W. Beers...........
Bridgeport: Vincent Bros.......
Htngofd L. C. Daniels Gnin

.........................

Average guaranty ..............
Aver% e of these 3 alpa.lysu .....
apen : W. E, Crittenden..

New Haven: J. T. Benham. ...
Guaran
Average of these 5 analyses ....
Average digestible .............

Vantic: A, R. Manning ........
GUATANtY ....cvvvvneronacennste
Norwalk: Holmes, Keeler &Sd-

1
GUATANEY o ooveverrosvnnnanonses
.| Waterbury: D.L.Dickinson & Son
Guaranty ......................
Danbury : F. C. Benjamin & Co.
GUATADLY «..vvviiiiinnianeaneen
New Haven - R. G. Davis ......
Guaran

......................

Guaran ..
Average of these 6 analyses .....

..................

Average digestible .............

* Statement of dealer.
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SAMPLED IN 1911—Continued.
. PouxDps PER HUNDRED.
2 Price
g Protel Nitrogen-free Ether o,
Water. Ash. oin. Fiber. xtract..
3 e * (Nxéagy | 7 (Starch, gum, etc.) E(xlgnc‘)t.
.._

37050 10.60 3.56 16.38 4.05 © 62.23 3.19 31,00
27067 11.00 3.14 14.13 3.43 65.26 3.04 29.00
27175 9.09 3.94 17.75 5.03 60.71 3.48 31.00
37088 I11.33 3.29 17.19 3.60 61.43 3.16 32,00
37158 10.00 4.68 33.50 7.34 37.00 8.48 32.00
..... 27.6 1.2 30.7 7.5
37170, 13.06 2.60 23.19 5.17 51.35 5.73 31.00

. 19.7 0.9 42.5 5.1
37174 8.55 3.30 12.94 8.47 61.93 4.81 35.00
...... . ceus 10.00 2.6 47.7 4.3 cees
27198 5.97 6.53 6.75 24.53 53.09 3.73
37037 7.58 6.15 25.88 14.36 . 44.79 1.24 25.00
37112 8.66 5.85 26.06 11.61 46.13 1.69 25,00
27208 6.41 5.58 26.31 12.89 47.48 1.33 29.00
..... cees caes 32.67 1.33
..... 7.55 5.86 20.09 12.95 46.13 1.42 26.33
76937 8.02 6.17 28.7% 9.73 45.96 1.37 137,00
26928 9.33 5:44 25.25 11.23 47.28 1.47 37.00
25.00 1.50
..... 8.00 5.84 .45 11.96 46.33 1.42 26.60
..... 21.2 4.1 32.0 1.4
37149 7.30 3.64 28.94 13.70 39.35 7.07 30.00
..... 24. 7.00 .
27117 7.07 2.85 29.19 12.40 40.69 .80 30.00
27314 5.89 2.99 30.06 12.23 4I.11 7.72 30.00
..... 22.00 6.00
27134 8.46 3.15 31.06 II g0 37.75 7.68 27.00
..... 23.00 4.00
37100 7.5% 3.23 30.06 12.93 39.82 6.45 26.00
..... 22.00 5.00
37195 6.53 3.12 29.69 13.30 40.57 6.79 30.00
..... 25.00 5.00
..... 7.13 3.16 29.84 12.74 39.88 7.25 28.83

24.2 6.2 22.7 6.5
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TABLE ITI.—ANALYSES OF COMMERCIAL FEEDS

o
; BRAND. RETAIL DEALER.
E
a
BARLEY PRODUCTS.—Comtinucd.
Dried Distillers’ Grains.
27113 [Ajax Flakes. Ajax Mill. & Feed Co., Buffalo..|Bridgegport: Vincent Bros. ......
. Guaranty .........eeeveeennnenn
; ’ Digestible .............cceu....
27227 |Rye. The J. W. Biles Co., Cincinnati, O....... Winsted: E. Manchester & Sons
Guaranty .....ovveneinnenennnns
Digestible
27189 [Continental Gluten Feed. Continental Cereal|Hasardville: A. D. Bridge's Sons
. Co., Peoria, Ill.. ......ovviiiiiiiiiinnnnn, Guaranty .........cooiiannanne
MisceLLANEOUS FEEDs.
Dried Beet Pulp.
26926 |Michigan Sugar Co., Alma, Mich............... Torrington : F. U. Wadhams....
Guaranty ........coceieineennen
27035 [Owosso Sugar Co., Owosso, Mich. ............. Hamden : 1. W. Beers .
26930 ¢ ¢ ¢ i e Grandy: N. J. Trench..........
Average guaranty .
Average of these 3 analyses
Average digestible .............
Dried Molasses Beet Pulp. S
26924 |Michigan Sugar Co., Saginaw, Mich. ........... Torrington - F. U, Wadhams ..
GUAranty ......cooceeenaieecnnns
Alfalfa Meal.
27181 |Albert Dickinson Co., Chicago ................ Rockville - Edward White.......
Guaranty ..... eieesacavanenenns
Mixep FEebps,
Corn and Oats Feeds and Chop Feeds.
27188 |Provender. Ground by A. D. Bridge's Sons,
Hazardville.......coviiiiiiniiiiieeinenennns Hazardville: .........c..cc.....
27069 |Bufceco Stock Feed. "Buffalo Cereal Co., Buf-|Meriden : A. Grulich............
falo, N. Y. . coiiiiiiiiiiiiiiiineicnienananns Guaranty .... ...ceoeienennnnne
27105 |Chop Feed. Buffalo Cereal Co., Buffalo, N. Y. Slcéltm Ansonia Flour & Grain
L T
. Guaranty
27153 |Stock Feed. W. H. Haskell & Co., Toledo, O.|Norwick: Chas. Slosberg...
GUaranty ......cccoemennaeeaens
27162 |Purity Special Stock Feed. The Wm. S. Hills|Danielson : Young Bros. Co. ...
Co., BOStON ...ivuiiiniinnieeninnenennnananns GUATANLY o ovovnenrvannoanonsnes
27082 |De-Fi Feed. The H. O. Co., Buffalo, N. Y..... New Britain : C. W. Lines Co. .
GUATANLY . iiivernannnannannens
27087 |New Eugland Stock Feed. The H. O. Co., Buf-{Plainville : F. B, Newton.......
falo, N. Y. ..oiiiiiiiniiiinonecinnncannannn, GUATANLY tovveverrnnansnannnnts
27064 |Monarch Chop Feed. Husted Milling Co., Buf- Wallmgford Gallagher Bros. .
falo, N. Y. L.iiiiiiiiiiiiiiiiiiiiiiinnnnnns GUaranty ....ceeeennveonnanees
27203 |Steam Cooked Feed. Imperial Grain & Mill. Co.,|Middletown : Meech & Stoddard
Toledo, O. ...iiviiiiiiiiiniiieniiennennnas GUaranty .......cceiiuaoeneneees
27206 {Korn-Oato Feed. Meech & Stoddard, Middle-|Middletown : Meech & Stoddard
TOWN. oiivvenrienoenrnsocssanntoonas sonnnns GUATANLY «evivvvrrncannnnnennes
26935 |Boss Feed. Quaker Oats Co., Chicago ........ New Havens : W. E. Crittenden .

Guaranty

.....................
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SAMPLED IN 1911—Continsed.
R Pouxps per HUNDRED.

:‘rf Price

§ Water. Ash Protein. Fiber. N{xm!ree EE:.!-,:": ":fnr.

g (N x6.25.) {Starch, gum; etc.) (Fn.(; ’
27113 6.62 5.13 29.19 8.98 38.56 11.52 33.00
..... 30.00 11.00
..... 21.3 8.5 n.2 10.9
27227 6.31 1.23 15.69 13.61 55.20 7.96 25.00
16.00 5.00
..... 11.5 12.9 44.7 7.6
27189 5.78 4.29 29.25 7-49 39.59 13.60 34.00
..... 31.00 13.50
..... 21.4 7.1 32.1 12.9 .
26926 7-39 3.94 3.31 18.67 60.22 0.47 29.00
..... .00 0.40
27035 5.40 3.45 9.63 18.8¢9 . 62.03 o.60 27.00
26930 7.27 3.37 8.31 +18.80 61.75 0.50 28.00
..... 8.00 0.50
..... 6.69 3.59 9.08 xs.gg 61.33 0.52 28.00
..... 5.8 15. 55.8
26924 8.40 4.06 8.88 17.74 60.39 0.53 29.00
..... .t 9.00 0.50
27181 8.24 10.83 15.19 26.55 37.57 1.62 35.00
..... 12,00 1.00
27188 11.56 1.75 9.56 3.63 69.23 4-27 37.00
27060 9.20 2.60 .19 7-90 65.81 5.30 332.00
27105 8.51 3.52 8.25 12,03 63.94 3.7% 29.00
..... 7.00 3.00 .
27153 6.44 2.71 g.so 6.11 69.20 6.04 32.00
..... .00 4.00
27162 7.59 2.73 9.69 7.20 68.84 3.9% 30.00
..... 10.00 3.25
27082 7.37 4.96 8.31 14.81 61.25 3.30 28.00
..... 8.00 3.00
27087 7.79 4.50 8,88 10.17 64.63 4.03 31.00
..... 9.00 4.00
27064 9.00 4.17 9.75 7.14 64.02 5.92 30.00
..... 7.50 3.50
27203 9.17 1.76 9.81 2.74 72.08 4-44 38.00
..... 8.50 4.00
27206 10.75 3.07 8.44 9.50 64.52 3.73 31.00
26935 9.10 3.28 8.94 8.99 65.67 4.02 31.00
..... 8.00 3.00
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TABLE III.—ANALYSES oF CoMMERCIAL FEEDS
2
g BrAND. RETAIL DEALER.
3
wn
Mixep FEEDS.—Continued.
Corn and Oats Feeds and Chop Feeds.
27145 |Victor Feed. Quaker Oats Co., Chicago ....... gm London : P. Schwartz Co. ..
VATANLY «vvvvnenreonecccnoonnn
27109 {White Diamond Feed. Quaker Oats Co., Chicago é{ilford s E.L.Oviatt..........
UATANLY . .vvvvvvnnenececcoacans
27083 |Winner Chop Feed. David Stott, Detroit, Mich.|Plainville: F. B. Newton. ......
Guaranty........ esesccseccacas
Wheat and Corsn.
27215 |*Colonial Middlings, Hilliard Mill Co., Wilkes-| Waterdury - D. L. Dickinson &
barre, Pa........ciiiiiiiieiinianieennennens Son ...ttt it
Guaranty .........co0eiveneenan
Wheat and Corn Cob Feeds.
27157 |Sterling Mixed Feed, Indiana Mill. Co., Terre|Daniclson Quinebaug Grist
Haute, Ind. .......ccciviiiiinninnnnes eeeed] Millooooiiiiiiiiiiieaa. ..
27098 |Kennebec Feed. J. E. Soper Co., Boston...... New Haven: R. G. Davis ......
27070 |Blue Grass Mixed Feed. A. Waller & Co., Hen-
derson, Ky.......covvvvvvnnenn tescstrasssane Meriden: A. Grulich ..........
Guaranty of above feeds ... .....
Average of these 3 analyses . ....
Average digestible..............
Proprietary Hor.re Feeds, .
27074 |Horse Feed. Buffalo Cereal Co., Buffalo, N. Y. gerida s Grain & Feed Co. ....
UATANLY o, eerceironcccsoaannnn
27122 |Bonnie Horse Feed. Manuel T. Hatch, So. Nor-|So. Norwalk : Manuel T. Hatch.
Walk . oviiiiiiiiiii ittt ittt GUATANLY . viiveerererencooannnn
27079 [Algrane Horse Feed. The H. O. Co., Buffalo, gm Britain - C. W. Lines Co..
...................................... UATANLY o vsvveivneernnnnannnnn
27102 Steam Cooked Feed. Husted Mill, Co., Buffalo,(New Haven: R. G. Davis ......
..................................... GUATANtY ...ocveneecnnneenannn
27143 Purina Feed. Ralston Purina Co., St. Louis . éVm London : Arnold Rudd Co.
UATANLY o evvrvvnenncncnnananan
26929 (Schumacher’s Special Horse Feed. Quaker Oats|Granédy - N. J. Trench..........
Co., ChiCago ....vovevrenncencenancanncanann GUATANLY v.vvvrevnenrenccnnnnas
27111 |V-B Horse Feed. Vincent Bros., Bridgeport....|Bridgeport : Vincent Bros. ......
Guaranty .......coeeiiniaan...
Proprietary Dairy and Stock Feeds.
27218 |Sucrene Dairy Feed. American Milling Co.,| Thomaston : L E. Blackmer....
Chicago ...covviiiiiierrrenerieeeenenenenns Guaranty ... ...ioiiienen s
27138 |Union Grains, Ready Ration. The J. W. Biles| Westerly - C. W Campbell .....
: Co., Cincinnati, O........ccco0ieevnennnnnnnn Guaranty ......eceeeeecanae aan
27066 [Calf Meal. Blatchford’s Calf Meal Factory, Wau- Wallmgfnrd E.E. Hall. ......
kegan, Ill......coiiiiiiiiiiiiiiniiiiiinnnns Guaranty ........... feeeeecnans
27042 {Unicorn Dairy Ration. Chapin & Co., Milwau-
kee, Wis.. ....... tieiernnnnccninneccsnennn Cheshire : G. W. Thorpe........
27220 |Unicorn Dairy Ration. Chapin & Co., Milwau-|New Milford : G. T. Soule.
kee, Wis....oiiviieerrinecnaracnioneeocnnnes GUATaAntY ....cvcoevnetcancanans
Average of these 2 analyses
27048 |Wirthmore Balanced Ration Feed. Chas. M. Cox|Zas? Haven - F. A. Forbes. . ... .
Co., BOStON .....ccviniiiiiiiiiiiiiiieaaaaas GUATANLY .. vvvvnvnerrrrenaanann
27146 |Wirthmore Stock Feed. Chas. M. Cox Co.,|New London: Beebe & Bragaw. .
BoSton ....ciiiiiiiiiiiiiieiieiiieteieaenann Guaranty ......ceco0ecevennnn ..

* See page 227.
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SAMPLED IN 1911—Continued.
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Pouxps rEx HUNDRED.

z° Price
] per
S Wayr. Ash. Protein. Fiber. Nitrogen-free e toa.
g hd N x6.25) (Starch, gum, etc)] oty
27145 9.33 344 8.19 10.48 65.84 2.73 28.00
..... 7.00 3.00
27109 9.52 3.67 8.63 7.38 68.46 3.84 31.00
8.00 3.25
27083 8.15 3.72 .06 8.30 65.53 5.84 32,00
..... cees .00 4.00
27315 10.45 3.02 13.44 3.83 64.89 4.37 34.00
..... 132.00 5.00
37157 7.39 3.91 10.06 14.49 60.70 3.45 28,00
27098 9.25 3.55 9.75 14.42 " 59.80 3.23 26.00
27070 8.48 3.71 9.81 15.02 60.22 2.76 27.00
..... 9.00 2.00
..... 8.37 3.73 9.88 14.64 60.24 3.15 27.00
. 6.2 4.1 42.8 2.9 .
'\
27074 6.74 3.08 11.88 8.31 65.53 4.46 32.00
cerem 10.00 4.00
27132 9.25 3.12 12.69 7.71 632.99 4.84 34.00
..... e 14.00 4.00
27079 8.25 3.50 10.13 9.39 65.17 3.56 32.00
..... 11.00 4.00
27702 9.37 2.07 10.63 4.29 69.12 4.52 36.00
27143 9.70 4.86 13.56 10.11 57.71 4.06 30,00
12,50 4.00
26929 9.10 3.18 9-44 7.16 67.49 3.63 33.00
..... 9.26 3.35
27111 8.26 3.30 10.63 9.61 63.63 4.57 30,00
..... 9.00 3.00 ..
27218 9.92 8.29 16.50 12.41 48.96 3.92 28.00
..... 16.50 3.50
27138 7.52 8.41 24.31 8.50 46.41 7.8% 33.00
..... 24.00 7.00
27066 - 9.08 5.08 24.25 5.47 50.70 5.45 70.00
25.00 coar 5.00 R
27042 6.60 3.28 30.94 7.81 45.88 - 5.49 33.00
27220 7.48 3.69 25.63 9.39 46.99 6.82 33.00
26.00 5.50
..... 7.04 3.48 28.29 8.60 46.43 6.16 33.00
27048 7.38 4.84 26.44 9.58 47.02 4.74 32,00
..... cens - 26. 5.00
27146 8.03 3.36 10.19 7.00 63.97 7.4% 33.00
..... 9.00 4.00




254

’

CONNECTICUT EXPERIMENT STATION REPORT, IQII.

TABLE III.—ANALYSES OF COMMERCIAL FEgDS

-]
: Branp, RETAIL DEALER.
H .
n .
MixeED FrEDS.—Concluded.
Proprietary Dairy and Stock Feeds.
27212 |White Cross Stock Feed. Albert Dickinson Co.,|Har{ford: Smith Northam Co...
ChiCago .....vvvenrenereeneroncoonss nsonns Guaranty ........cco000eencoccen
27185 |Daisy Dairy Feed. ""Great Western Cereal Co. w|Manchester - G. W, Kuhgey ...
ChiCago .o ovvieiniienenneneenoaennaccsonanns Guaranty ....° " """ . it
27063 |Husted Molasses Feed. Husted Mill. Co., Buf- Wallmgfam’ Gallagher Bros. ..
falo, N. Y. toiviiiiiiiiiiinicenannnraccnnns GUATANLY .....ccvvvieneancncanan
27165 |Blue Ribbon Dairy Feed. Quaker Oats Co.,|Putnam.: F. M. Cole. ..........
ChiCago . cuvvvnerennerincnsnenoannenennsonns Guaranty .........cco00cnee0annn
27034 [Quaker Dairy Molasses Feed. Quaker Oats Co.,(Hamden: 1. W. Beers ..........
Chicago vvvvrvivnneneniernernnsssnsesnnncnns Guaranty ........ ..eecceocnann
27073 (Schumacher's Calf Meal. Quaker Oats Co.,|Meriden: A.Grulich...........
Chicago ..vovvvvereeresinrocneronaccnnsncnns Guaranty .....cceiieeieee e
27072 [Schumacher’s Stock Feed. Quaker Oats Co.,|Meriden: A. Grulich
ChiCago .o ovvvevrreenrionsesesscsssoonscons Guaranty ......occeeeveecncennn
27140 |Protena Dairy Feed. Ralston Purina Co., St.|Mystic: Grain & Feed Co. ......
Louis 4. vitiiieeeinreoneeansasenananosannsse Guaranty .......ccocccvevnnannn .
27231 |V-B Dairy Feed. Vincent Bros., Bridgeport..... Torrington: F. U. Wadhams ...
Guaranty ......ooee0niececann.
Proprietary Poultry Feeds.
27207 |Poultry Feed. Buffalo Cereal Co., Buffalo, N. Y. Neéu Britain : Stanley-Svea Grain
. L
Guaranty .....cceveereeeneacn.n
27193 {Wirthmore Poultry Mash. Chas, M. Cox Co.,|Suffie/d: Arthur Sikes...... ...
BOStON. +voveiunnrreaneanacnsoerosronsscnns GUAranty .....cecienernncccnann
27130 |Perfection Mash Mixture. Eaton Grain & Feed|Ridgefield: S. D. Keeler ... .....
Co., Norwich, N. Y. ... ...oviiiiiinninnannn. Guaranty ......coieieeiiieenann.
27121 |Bonnie Dry Mash. Manuel T. Hatch, So. Nor-
Walk ottt e it So. Norwalk: M. T. Hatch .....
27159 |Purity Poultry Mash. Wm. S. Hills Co., Boston|Dasselson : Young Bros. Co.....
27075 (Poultry Feed. The H. O. Co., Buffalo, N. Y... gmdeu Grain & Feed Co.-....
UATANLY o\vvevnrencroccananaa.
- 27114 {Laying Mash. Husted Milling Co., Buffalo, N. Y. gndgeport Standard Feed Co. .
UATANLY ooevvvrvncnecocecana. .
27116 |Dry Mash Feed. Park & Pollard Co., Boston.. gridgeporl + Standard Feed Co, .
UATANLY .o vvvvennnnnaneneennn.
27115 |{Growing Feed. ¢ . ‘¢ ..|Bridgeport : Standard Feed Co. .
Guaranty .. creesne
27119 |Fattening Feed.  ** o ‘ .| Norwalk : Holmes, Keeler & Sel-
’ leck..ovviiiiinenninenneaan. .
Guaranty .....cocvieeeecee anan .
27141 |(Chicken Chowder Feed. Purina piills. St. Louis gymc Graln and Feed Co.....
VATANLY . ovvevne covenennnnann
27183 Amencan Poultry Feed. Quaker Oats Co.,|So. Manchester: G. W. Strant . . .
Chicago .....0. .. .iviiiiirinineninenonennns Guaranty ..........ccv0v000an.. .
27124 {V-B Mash for Laying Hens. Vincent Bros.,|Greenwick: J. P. Johmnson . ... ..
Bridgeport......cooivuitiiiiiiiiietiiiinnien GUaranty ......ccocveencee ...
Beef Scrap
27110 [C. M. Shay, Groton..........c.ocooevveeevennnns Bridgeport : Vincent Bros. ......
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SAMPLED IN 1911—Concluded.

. Pounps PER HUNDRED.

2 Price

§ Protein ) Nitrogen-free Ether ,‘:,gnr_

- Water. Ash, (N'x6 ’5:) Fiber. Extract. « Extract.

® ) (Starch, gum, etc.) (Fat.)
27212 9.90 3.22 10.31 4.01 67.86 4.70 36.00
..... 10.00 3.50
27185 7.81 8.11 17.56 12.15 52.28 2.09 30.00
,,,,, 15.00 3.00
27063 10.33 6.74 22.25 8.24 47 95 4.49 31,00
,,,,, 18.00 4.00
27165 7.13 6.92 24.13 11.00 47 34 3.48 32.00
,,,,, 25.00 4.50
27034 7.86 7.56 14.69 15.25 50.64 4.00 27.00
..... 16.00 3.50
27073 8.32 3.92 17.88 1.58 61.06 7.24 ° 65.00
..... 19.00 8.00
27072 7.63 3.75 10.31 9 92 64.39 4.00 32.00
..... 10.00 3.25
27140 8.40 6.53 20.94 13 64 45.61 4.88 32.00
..... 20.00 3.00
27231 8.32 3.20 17.75 8.92 §7.00 4.81 34.00
,,,,, vees 22.00 4.00
27207 9.16 3.24 16.50 4.89 61.01 5.20 40.00
..... 15.00 4.00
27193 9.90 3.34 12.31 6.31 64.45 3.69 40.00
..... 12.00 3.00
27130 6.34 23.32 18.13 7.65 39.96 4.60 45.00
..... 20.00 4.00
27121 9.72 5.60 16.06 7.18 57.0% 4.46 38.00
27159 9.03 8.57 ‘18.63 6.09 51.g0 5.78 38.00
27075 8.10 3.17 18.19 6.30 58.80 5.44 40.00
..... 17.00 5.50
27114 9.19 3.70 17.88 4.89 59.34 5.00 40.00
..... . 15.00 3.00
27116 9.60 8.81 16.25 7.00 §5.02 3.32 47.00
..... 20.00 3.00
27115 10.48 8.97 16,19 2.71 58,13 3.52 47.00
..... 10.00 3.00
27119 8.58 4.54 10.56 8.72 63.08 4.52 45.00
..... 10.00 3.00
27141 10.26 7.06 17.06 7.16 §5.07 3.39 45.00
..... 16.00 2.00
27183 10.81 2,71 12.63 3.76 66.36 3.73 37.00
..... 12.00 3.50
27124 8.92 8.30 21.19 8.59 48.11 4.89 45.00
..... 21.00 4.00
27110 6.46 35.64. 36.31 . 17.26 50.00
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First Second Third
Cutting. Cutting. Cutting. Total.
Nitrogen .....cvveveeernnnnn. 133 30 sS4 217
Phosphoric Aecid ............. 33 7 11
Potash .........coenevneenn.. 83 25 56 164

The analysxs of each crop is given below and also the average
composition of the three cuttings together: -

. Cutbg  Codng  Comig.  the thoes

Water ....covvvveiiennans I1.40 34.00 33.04 2075
Ash ..voeviiiiiiiiiiinans 7.55 7.00 6.54 7.19
Protein .............. ss. 1500 11.46 14.01 14.13
Fiber c.coovvvvvivnnnnnn 27.66 1048 17.26 23.65
Nitrogen-free Extract ... 3648 26.57 27.64 32.54
Fat ...coviiiiiiiiinen. 1.91 149 1.51 1.74

100.00 100.00 100.00 100.00

Calculated Water-Free

Ash ...iiviiiiviininana, 852 10,59 9.77 9.04
Protein .............. wee. 1693 17.39 20.03 17.81
Fiber ..ovvvvvinivennennn 31.23 29.51 25.78 29.85
Nitrogen-free Extract ... 41.17 40.26 41.27 4110
Fat .ocvvviiiiiinnnnnn. 2.16 2.25 226 2.20

100.00 100.00 100.00 100.00

Four samples of soil were drawn in different places on this
acre field and as many from an acre strip adjoining which had
received the same tillage and treatment until 1910 when it was
cultivated and in 1911 was planted to potatoes with commercial
fertilizers. The percentage of moisture and nitrogen in the two
soils on November g after abundant fall rains were:

Under Undey

Alfalfa, Potatoes.

Moisture in six inches surface soil ..... 2049 18.06
“ “ next six inches of soil ..... 1872 15.94
Nitrogen in surface soil .......c.......0. 0.251 0.251
“ “ subsofl .....ciiciiiiiiiiien 0.125 0.088

It is hoped that these same data may be gathered yearly
from this land. Facts for a single year are of course not very
conclusive. The following things are worth noting:

The acre produced 4.8 tons of hay in one year.
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The first cutting yielded more than the two later cuttings
together,

The first cutting was very dry; the second and third, as the
analyses show, were too moist to put in the barn. They were
stacked in the yard and there was some slight loss from
moulding.

The three cuttings have somewhat different composition: the
first, being probably somewhat more mature, has, in the water-
free substance, a somewhat lower percentage of protein and
higher percentage of fiber than the later cuttings.

The following statement compares the amount and character
of feed and also the quantities of nitrogen, phosphoric acid and
potash in this crop of alfalfa, with the average amounts in three
tons of mixed meadow hay or three tons of red clover; yields
which would be considered large for the summer of 1911. The

figures represent pounds per acre. B

3 tons 4 tons
Alfalfa, Meadow Hay. Red Clover.

Ash .....coooiiiiinnnnn. 692 318 570
Protein ........ reeeeene 1320 474 906
Fiber eoovvvvinerinininnns 2276 1668 1446
Nitrogen-free Extract ... 3133 2568 2076
Fatoooovviiivnininnnnnnn, 167 132 102
Nitrogen ................ 217 80 133
Phosphoric Acid ......... SI 19 28
Potash .................. 164 97 145

Alfalfa yielded considerably more of every feed ingredient
(400 more pounds of protein) than a good clover crop and
vastly more than meadow hay.

The merits and the defects of alfalfa and the methods of
getting it established on farms have been discussed many
times by the writer in farmers’ meetings and in print. It is
not our purpose to further discuss those matters here but only
to give some definite figures regarding the yield of the crop.

Two other samples of alfalfa hay have been analyzed; 27005
is the first cutting on the Station’s Centerville field, 27023 is the
fourth cutting from one of Mr. C. M. J’a.rvxs large fields. The
figures are as follows
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27005 2700§ 27033 370323
As harvested. Water-free.  As harvested. Water-free.

Water ....ovovvvvinnnnnnnn 11.12 - 20.82

Ash ...oooiviiiiiinnan., 853 9.60 6.59 9.39
Protein .................. 17.31 19.48 16.80 23.04
Fiber ..ooovviviiiaia. 22.86 25.72 1581 22.53
Nitrogen-free Extract ... 37.93 42.67 29.41 41.90
Fat cooovvniiiiiiiiiennes 225 2.53 1.57 2.24

100.00 100.00 100.00 100.00

A sample of alfalfa meal, 25956, bought by C. M. Jarvis,
contained 14.50 per cent. protein.

1
BeAN Pobs AND STRaw.

26030 and 26031. The sample was sent by Fred. Lyman of
Manchester, who states that it represents a car lot from a New
York State shipper, who “claimed a large per cent. of protein.”
The cost is $13.50 per ton delivered. He reports that cows eat
the pods ravenously but discard the straw.

The sample was carefully divided by us into pods and fine
leaves, which make up 56 per cent. of weight of the sample, and
stems, 44 per cent. Their composition is as follows:

° Pods and Composition A
Leaves. Stems.  of the Whole. Clover hay.
Water .........covvvnnnnn 5.08 4.65 5.40 15.0
Ash ..., 882 5.52 7.36 7.6
Protein .................. 5.88 6.25 6.04 13.2
Fiber oovvviviniiinnnens 26.39 44.47 34.35 24.2
Nitrogen-free Extract ... 51.97 3844 46.03 374
Fat ..ocviiiiiiiniiiannns 0.96 0.67 082 26
100.00 100.00 100.00 100.0

G:)Od clover hay Mr. Lyman can buy for $17.00. Obviously
there can’ be no profit in paying $13.50 for bean pods and straw.

AMOUNT oF WATER IN THE CorN CroP AT HARVEST.

A sample of ears of corn from L. S. White, Collinsville, 27239,
was from a crop of 8435 Ibs. of ears from a measured acre, of
which 6690.64 Ibs. was shelled corn and 1744.36 Ibs. was cob.
The shelled corn contained 27.9 per cent. of water and the cob
43.93 per cent.

The stover from this crop contained at harvest 56.87 per cent.
of water. '




PART 1V.

ELEVENTH REPORT

OF THE

STATE ENTOMOLOGIST OF CONNECTICUT

12

To the Director and Board of Control of the Conmecticut Agri-
cultural Experiment Station:
I transmit herewith my eleventh annual report as State Entomo-

logist of Connecticut.
As is the custom, the financial statement covers the state fiscal
year, but otherwise the report covers the calendar year of 1911.
Respectfully submitted, .
W. E. BRITTON,
State Entomologist.

REPoRT OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
FROM OCTOBER IST, 1910, T0 SEPTEMBER 30TH, 1911,

Insect Pest Account.

Recxzrrrs.
From E. H. Jenkins, Treasurer ....................... $3,000.00
Account of 1910, balance ....................... 1,001.96
Sale of electrotypes .............ciiiiannn.., 1.79
$4,003.75
ExreNprruses.
For Field, office and laboratory assistance:
B. H. Walden, salary .............. $1,080.00
A. B. Champlain, salary ............ 030.00
D. J. Caffrey, salary .............. 180.82
E. B. Whittlesey, salary ............ 364.00
Other assistance ................... 04.15

$2,648.97
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. Printing and Illustrations ............c.cevvnenass $ 87.65
Pastage ..ovueniiiiiiiiiieiei i e e, 62.73
Stationery .....iviveiivcitiniiancrriarorscarnanns 14.03
Telegraph and telephone .............ccovvvvnvinne . 1.25
Express, freight and cartage ............. i eraeneas 11.08
Labrary .ovviviiieiinieonineessetiocaconnsaonsonn 109.15
Laboratory apparatus-and supplies ....... veevess 78.62
Office supplies .....ccvvveevenrnnecnccnrsnncnncas 46.75
Traveling expenses .........ccocvvevrneneronsnnss 267.53
Balance, cashonhand .............ccvoennnnn. 765.99
$4.003.75
Gypsy Moth Conirol Account.
Recerprs.
From E. H. Jenkins, Treasurer .......... deveieenneanns $4,000.00
Account of 1910, balance ..............oeoi.ale 17.95
. $4,017.95
. ExPENDITURES.
For Salary, labor, board of scouts, etc.:
D. J. Caffrey, salary ........cv..... $ 74918
Labor, board of scouts, etc. ........ 2,320.08
S, $3,069.23
Printing and illustrations ..............ccevenenn. 257.96
Toolpand supplies ......covveveerniiirecioracanns 207.34
Telegraph and telephone ...........coovvivvenans 1.68
Express, freight and cartage .............coceneen. 16.04
Rental of storehouse ................civienaa.. 2850
Traveling expenses ............ccoeenvenierancens 267.33
Balance, cash on hand ....................... 168.97
$4,017.95

Memorandum :—This account of the State Entomologist has been duly
audited by the State Auditors of Public Accounts.

DeparTMENT PUBLICATIONS.
By W. E. BrrTron.

Tenth Report of the State Entomologist (Part IX of the Station Report
for 1000-10) ; 56 pages, 14 text figures, 8 plates; 0000 copies distri-
buted in March, 1911,

Report of Committee on Injurious Insects; Proceedings Connecticut
Pomological Society, 1911, p. 27. 4 pages.

The Leopard Moth as a Pest of Apple Nursery Stock; Jowrnal of Eco-
nomic Entomology, Vol. IV. p. 208, June, 1911. 1 page, 1 plate.

A Hemipterous Fisherman; Entomological News, Vol. XXII. p. 372,
October, 1911. 1 page.

The Pyralid, Omphalocera dentosa Grote, a Pest of Barberry Hedges;
Journal of Economic Entomology, Vol. IV. p. 521, December, 1911.
4 pages, 1 plate.
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Vacation Notes in the Adirondacks; Jowrnal of Ecomomic Entomology,
Vol IV. p. 544, December, 1011. 2 pages.

How to Get Rid of Ants; Special Bulletin, September, 1911. 1 page.
1000 copies. ’

How to Get Rid of Flies; Special Bulletin, September, 1911; 2 pages.
1000 copies. -

The Brown-Tail Moth; Special Bulletin, Colored placard showing and
describing brown-tail moth and its injury. 3000 copies. September,

1011, ,
By W. E. Brirron axDp B. H. WaLDEN.

Guide to the Insects of Connecticut; Bulletin 16, State Geological and
Natural History Survey. Hartford, 1911.
Part 1. General Introduction. 38 pages, 3 figures, 5§ plates. By
W. E. Bzrron,
. Part II. The Euplexoptera and Orthoptera of Connecticut. 129
pages, 63 figures, 6 plates. By B. H. WaALDEN,
By W. E. Britrox Axp G. P. CLINTON. .
Tests of Summer Sprays on Apples and Peaches (Part VII. of Station
Report of 1909-10). 35 pages, 8 plates. February, 1911. 9000 copies.
Tests of Summer Sprays on Apples and Peaches in 1910; Connecticut
Farmer, Jan. 28, 1911. 1 page.
By W. E. Burron AND G. A. CedMIE
The Leopard Moth; Bulletin 160 of this Station. December 1911. 24
pages, 6 figures, 8 plates. 3000 copies.
By B. H. WaLpEN.
The Locust Borer; Connecticut Farmer, July 15, 1911.
By A. B. CRAMPLAIN.
Some Carabide Taken in Connecticut; Psyche, Vol. XVIIL p. 35, Feb-

" ruary, IQII. 2 pages.’
Notes on Coleoptera from Connecticut; Psyche, Vol. XVIIL p. 170,
October, 1911. 4 pages. .

PERSONNEL OF DEPARTMENT STAFF.

W.E. BurroN, PED. ....coovvvvnnnnnn. State and Station Entomologist.
B. H. WALDEN, BLAGR. ..iviiiinniiicvnennsorenenencnsancncnen Assistant.
DoNALD J. CAFFREY, B.S. ...iirriiiiieriiiereeenrenncecanaes Assistant.
ALFRED B. CHAMPLAINY® ......o0vvvmernnnnnranae teresrecncans Assistant.
Miss E. B. WHITTLESEY ......cocvevvvevevrecccccrcasnss Stenographer.

Mr. B. H. Walden, who has been in the department since
March, 1902, has continued as general assistant and has been in
charge of all work during my absence. Mr. D. J. Caffrey has
remained in charge of all gypsy and brown-tail moth field work,

* Resigned September 3oth.
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and has also aided in the inspection of nurseries, this work coming
at a time when he was not needed on the gypsy moth work just
mentioned. Mr. Alfred B.Champlain, who began as assistant April
1st, 1910, resigned, to take effect September 30, 1911, to accept a
new position-in the Division of Economic Zoology, Harrisburg,
Pa. His place has not yet been filled, but it will be necessary to
obtain someone for it before the opening of next season. Mr. J.
K. Lewis, a student of the Massachusetts Agricultural College,
was employed from the latter part of February until September
gth, to help inspect imported stock and in the gypsy moth work at
Wallingford. Local help was chiefly. employed in the gypsy
moth field work at both Wallingford and Stonington.

A. W. Yates of Hartford and H. W. Coley of Westport have
also continued as apiary inspectors, being paid by the day. -

Miss E. B. Whittlesey has continued as stenographer, working
half of each day in this department. During her vacation the
letters were written by Miss Ruth I. Meeker.

All of the persons mentioned have been faithful and efficient,
" and the success of the work is in large measure due to them.

CHIEF LINES OF WORK.

The activities of the department for the season have been
directed along the lines required by law in regard to suppressing
the gypsy moth at Stonington and Wallingford, and the brown-
tail moth in Windham County; the inspection of apiaries and of
growing nursery stock, and of orchards on, request. All imported
stock that can be classed as hardy trees and shrubs that could be
found has been examined for pests. This work is not required
by law, and there is no provision for it, but on account of the
brown-tail nests found on such stock brought in from France
during 1909 and 1910, it seemed necessary to continue the inspec-
‘tion for the protection of the state. =

Much time and effort were expended in the summer spraying
work in codperation- with the botanical department. This work
was carried on in eleven different orchards, and about 688 apple
and 231 peach trees were sprayed with various substances, mostly
commercial and home-made preparations of lime and sulphur, and
including several other preparations, to note the effect upon insect '
troubles and plant diseases, as well as upon the foliage. In
gathering data to show the results of these experiments, it was
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necessary to count and score 93,000 apples and 24,000 peaches,
A full account of these tests will be published as Part V of this
report.

Several minor experiments and studies have been carried on
during the year, namely: trials of various substances applied to
young pine trees to prevent damage by the weevil, Pissodes strobi
Peck; life history studies on Omphalocera dentosa Gr., a moth
whose larva is a pest of barberry hedges, the result of which has
been published in an article in the Journal of Economic Ento-
mology for December, 1911, page 521; a sawfly damaging a
blackberry plantation near New Haven; the leopard moth and its
injuries to shade trees, Bulletin 169 (also contained in this
report), by W. E. Britton and G. A. Cromie, superintendent of
trees in the city of New Haven,

Mr. Champlain reared four hymenopterous parasites of the
genus Pesomachus from spiders’ eggs found under stones, etc.,
and an undescribed Buprestid beetle of the genus Agrilus from
galls on hop hornbeam.

In response to a request sent to this office, Mr. Walden, during
his vacation in. August, examined a large salt marsh area in
Eastern Massachusetts, and recommended treatment to rid the
locality of mosquitoes. Mr. Walden has in several cases given
advice regarding, and occasionally personal supervision of, fumi-
gation to destroy insect pests in dwellings and storehouses.

Thirty-eight orchards, gardens and greenhouses have been
examined during the year and advice given regarding treatment.

The collection has been materially increased during the year by
the work of members of the department staff.

The manuscript of a check-list of the insects of Connecticut,
consisting of over 400 typewritten pages, prepared by W. E.
Britton, has been finished and awaits publication as a bulletin of
the State Geological and Natural History Survey.

Considerable time has been given to work of an educational
nature, such as institute talks and exhibits at fairs.

On the station farm at Mount Carmel, purchased a year ago,
about four acres were planted last spring to appls and peaches
for experimental purposes, and this orchard wil] be used jointly
by the entomological and botanical departments for testing
various sprays and other kinds of treatment for insect and fun-
gous troubles.
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SuMMARY oF INSPECTION AND OFFicE WORK FOR IQII.
289 samples of insects received for identification.
54 nurseries inspected.
s1 regular certificates granted.
§ parcel certificates granted.
38 orchards and gardens examined for insects.
854 boxes and packages imported nursery stock examined.
162 apiaries ‘containing 1571 colonies inspected.
84 apiaries containing 431 colonies found infested with European foul
brood and treated.
2672 letters written on official work.
66 mail and express packages sent out.’
14 addresses made before granges, farm institutes and civic organiza-
tions. -

ExHiIBITS.

The entomological department furnished a part of the general
exhibit made by the station at six agricultural fairs in September
and October and also a.two days’ exhibit on the station grounds,
October 27th and 28th. The places and dates of the exhibits
were as follows:

Connecticut Fair, Hartford, ........covvievviereennncnneens Sept. 4-9
Norfolk Agricultural Association, Norfolk, .,......c00vunnn Sept. 14-15
Windham County, Brooklyn, .......ccceivveiviiirncnnnsnn Sept. 19-21
State Fair, Berlin, ................. berreesaranraastestenns Sept. 25-30
Danbury Fair, Danbury, ........ccciiiiverrerenncraacnnnss Oct. 2-7
Stafford Fair, Stafford Springs, .........covvviieiiinenen, Oct. 10-12
Station Grounds, New Haven, ........ccveeeevererarenncnnns Oct. 27-28

About 1500 square feet of table space was covered by the
exhibit of the entomological department, besides numerous photo-
graphs and charts hung on the walls and over the center table.
Additional space was occupied at the exhibit on the station
grounds, because the exhibit of another department had to be
shown at Boston at the same time, and the entomolog'ical— depart-
ment supplied material to fill a portion of the vacant space.

-The appearance of a part of the entomological exhibit is shown
on Plate 1. Its chief features were special exhibits of the
gypsy moth amd measures for controlling the pest; the brown-
tail moth; foul brood disease of bees; the leopard moth;
the seventeen-year locust and its' distribution in Connecticut
in 1911; malarial and non-malarial mosquito wrigglers; twenty
or more species of living caterpillars; cases illustrating garden
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insects, forest insects, shade tree insects, fruit insects; a large
display of the more striking and common insects of Connect-
icut in all orders; many life-history sets of injurious species in
Riker mounts; plaster casts of fruit, and fresh fruit attacked and
injured by insects and fruit kept perfect by spraying ; insecticides
and spraying apparatus. All objects, cases and special exhibits
were explained by uniform printed labels.

To keep labels in their proper place, supply fresh food for cater-
pillars, answer questions and explain the exhibits and methods of
control, required the constant presence of one or more entomolo-
gists, and the preparation of the material took far more time
and attention than the exhibition of it.

ENTOMOLOGICAL FEATURES OF 1911.

The weather conditions must be considered as bearing some
relation to the scarcity or abundance of insect life. The season
of 1911 was characterized by one of the most severe droughts
ever known, and many plants, even orchards and woodland trees,
were injured in various places by it, and the yield of field crops
greatly diminished. Specimens of leaf scorch were sent to the
station from all parts of the state. Many injurious insects,
especially grasshoppers, white grubs and aphids, cause more
damage in dry seasons, due in part, no doubt, to the comparative
absence of certain fungous and bacterial enemies which require
moisture for their development.

The green apple aphis, 4. pomi DeG., and the rosy apple aphis,
A. sorbi Kalt., were both more abundant than in 1910, and in some
cases the latter caused a severe check to the development of the
fruit. This species is especially prone to attack bearing trees, and
is usually found on the fruit clusters,

Cut worms caused much damage, and there were many com-
plaints and inquiries regarding them, :

The chinch-bug, Blissus leucopterus Say, normally rather rare
in Connecticut, seemed to be more abundant than usual, and many
specimens were taken in the sweeping dope in general collecting.

Canker worms were abundant locally, as they have been for
many years. In fact, they do much damage somewhere each
year, but do not continue to be abundant in the same locality more
than three or four years. At the station grounds, where the fall
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canker worm has been abundant for about four years, it is now
dummshmg, and probably it will be six or seven years before it
again does serious damage. Apple orchards in the vicinity of
Newtown and Danbury were stripped of their .leaves, and the
writer noticed much damage in North Haven, Wallingford and
Mount Carmel. In the station orchard at Mount Carmel and in
the orchards of Mr. W. W. Stevens of Northford and Mr. B. O.
Jones of Centerville, where we conducted spraying tests, some
damage was done before the first spraying. Mr. Walden observed
them upon elm and apple trees at Middletown, and injuring apple
foliage in Woodbridge. Specimens and complaints were also
received from Fitchville and New Milford. Early spraying with
lead arsenate, say before the middle of May, will of course
prevent injury.

The maple leaf-stem sawfly, Priophorus acericaulis MacG., was
more prevalent than for several years, not only around New

Haven, but specimens of its work were received from Glaston-

bury, Meriden and Derby, and letters describing it, from several
other localities. A brief account of the life history of this insect
and the damage caused by it will be found on page 305.

The season brought to notice the great damage to the shade
trees of towns and cities along the coast caused by the leopard
moth, Zeuzera pyrina Linn. The moths, especially the males,
were common around electric arc lights about July 1st, and Mr.
Champlain caught several of them. The destruction of the trees
was the reason for investigating this pest, and Bulletin 169 was
issued in December. It gives a full account of the insect, with
history and treatment, and is reproduced on page 317 of this
report. Examples of this insect and its work were shown at the
station grounds October 27th and 28th. ’

Probably the most important entomological feature of 1911 was
the appearance of Brood II of the periodical cicada or seventeen-
year locust. The species was scheduled to appear in Connecticut,
and we were on the lookout for it. There were many exag-
gerated newspaper stories regarding this curious insect, but we
were able to obtain fairly complete records of its distribution and
occurrence, much ynore so probably than have ever been made of
any previous occurrence of this or any other brood in the state.
The insect aroused much popular interest, and a case, showing
the different stages, with injury to trees, and a map showing its
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distribution in the state, was exhibited at the fairs. See page 296
of this report for an account of the periodical cicada or seventeen-
year locust.

Mr. Walden found an apparently new pest of cultivated black-
berries in a field in Highwood near New Haven, and he made a
partial study of the insect, which proved to be a sawfly of the
family Lydidae. Publication is withheld until the life-history
data are more complete.

Good progress was made in suppressing the gypsy moth in the
state. No caterpillars were found at Stonington, and at Walling-
ford the number was not great. The scouts examined the north-
east corner of the state during February and March, and found
that the brown-tail moth had spread westward from where it was
found last year, in Putnam and Thompson, into the towns of
Woodstock and Pomfret, and southward into Killingly. By far
the worst infestation was in the city of Putnam. We may fairly
expect this insect to extend itself four or five miles further each
year until the whole state is infested, but the work of the men in
cutting off and burning the winter nests must necessarily check
it. An account of this work is given on page 281 of this report.

Adults were reared from larve feeding on barberry, and proved
to be a pyralid moth, Omphalocera dentosa Gr. This was made
the subject of a brief article in the Journal of Economic Entomo-
logy, which is included in this report, page 292.

Late in September there was a swarm of the brown cotton
moths, Alabama argillaces Hubn., in New Haven and other
Connecticut towns. It seems that there was a heavy migration
of the adults of this insect from the cotton fields of the South,
where it was unusually abundant. A note on page 340 further
explains this phenomenon.

The bud moth, T'metocera ocellana Schiff., was rather abundant
and caused some damage in the apple orchards on the station farm
and on the farms of Mr. C. K. Andrews at Mount Carmel and
Mr. W. W. Stevens of Northford, where spraying experiments
were conducted. Specimens were also received from Greenwich,
West Cheshire, Mystic, New Britain, East Windsor and Union,
and Mr. Walden observed its work on an orchard in Woodbridge.
Early spraying with lead arsenate is the remedy. An account of
this insect may be found in the Report of this Station for

1909, page 353. .
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The spiny elm caterpillar, Exuwvsnessa antiopa Linn., was prob-
ably more abundant throughout the state than since 1906. Many
persons find the larve, and take them to be gypsy moth cater-
pillars, though the latter are clothed with stiff, simple hairs instead
of branched spines. The spiny elm caterpillar feeds in clusters,
usually on elm, poplar or willow, and is described in the Report
of this Station for 1906, page 260. Specimens of the insect were
received during the season from Cobalt, Manchester, Salisbury,
South Willington, Botsford, Hartford, East Woodstock, Farm-
ington, Norwalk, Mystic, New Haven and Branford. |

The elm leaf beetle, Galersucella luteola Mull.,, was very abun-
dant in cities and towns where the trees were not sprayed. The
dry season was especially favorable to this insect, which is
destroyed in large numbers by a fungus if moisture is abundant
during the latter part of July, the pupating season. Specimens
were received from New Hartford, Pine Meadow, Stamford and
Noroton.

The birch bucculatrix, described in the last report (1910, p
. 701), which defoliated birch trees over a large area of-the state
in 1910, was present in 1911, but in no instance was it as abundant
or causing such complete defoliation.

The woolly maple leaf scale, Phenacoccus acericola ng,
is increasing as a pest of sugar maples in cities and towns, and in
New Haven and Hartford it is now necessary to practice control
measures to hold it in check.

The San José scale, Aspidiotus perniciosus Comst., is no longer
feared by the commercial orchardists, and it seems to be on the
wane in many parts of the state, especially on old trees. On young
orchard and nursery trees, however, it multiplies rapidly, and
Mr. F. A. Bartlett writes that 1911 seems to have been a particu-
larly good year for the San José scale, and that trees which
seemed to be nearly free last spring are now badly infested.

The white pine weevil, Pissodes strobt Peck, was especially
prevalent during the season, and is damaging forest plantations
throughout the state, though more destructive in some sections
than in others. The treatment generally recommended is to cut
out the leaders and either destroy them before the insects emerge
or place them in a cage covered with wire gauze to permit the
escape of any parasites, but not of the beetles. Some preliminary
tests of various substances for the purpose of preventing infesta-
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tion were made last season, and are reported on page 307 of this
report. It is hoped that a careful study can be made of this
insect under Connecticut conditions in the near future.

INSPECTION OF CONNECTICUT NURSERIES.

. Fifty-four nursery inspections were made during the calendar
year, and fifty-one regular certificates granted. Two inspections
were made of each.of three nurseries, one inspection in the
spring and the other at the regular time in the fall., :
In addition to the regular nurseries, a number of private individ-
uals who wished to send shipments of native plants, fruit stock
or ornamental shrubs into other states found that they could not
do so without a certificite of inspection. In order to meet such
demands, it has been our practice to examine the stock and issue
a certificate to be attached to each car, box, bale or package, and
applying only to the -contents thereof. As a rule, there are but
few cases of this sort. Five such certificates were issued in 1911.
The annual inspection of growing nursery stock was com-
menced September 2d, and on atcount of delays occasioned by
stormy weather and making exhibits at the fairs, was not com-
pleted until about the middle of November. The work was done
by Messrs. Waldeg, Champlain, Cafftey, Lewis 'and Britton.
Most of the nurseries were freer from San José scale even than
last year, due to the care and treatment given the growing stock
by the owners and managers. Though it is true that the scale
is less injurious than formerly, especially on old trees, it will
soon cover young trees and trees in nursery rows if they become
infested and are not treated. In the larger fruit nurseries of this
state it is now the general practice to spray the growing trees with
a miscible oil or lime-sulphur mixture. The budsticks are fumi-
gated or dipped in oil mixture, and in one large nursery the stocks
are treated with lime-sulphur in spring before the newly-set buds
start. More or less spraying is also done with Scalecide during
summer to check aphids, leaf-hoppers and scale insects. Such
treatment of course is expensive, but results in a cleaner and better
growth of stock, little of which needs to be destroyed at inspection
time, and it pays in the end. °
The list of nurserymen receiving certificates in 1911, which
is given below, contains more names than last year. Of the last
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year’s list one has dropped the nursery business, and three new
ones have entered it. Two nurseries have changed hands, and
are included under new names. Three regular nurseries were
omitted from the list last year because the treatment prescribed
by the state entomologist had not been carried out by the end of
the year covered by the report. These are all reinstated. One
new nursery, inspected for the first time in the spring of 19e1,
changed hands before the annual fall inspection and both names
are included in the list. Though the list contains 48 names,
there are but 47 nurseries.

L1sT oF Nugrsery Fimms IN CONNECTICUT RECRIVIG CERTIFICATES IN IQII.
Certificate Number of

_Name of Firm, . Location. , issued. certificate,

Atwater, C. W.....vvivinrnnne ¢. Collinsville ..... . Sept. 26, 424
Barnes Brothers Nursery Co..... Yalesville........ Oct. 17, 434
Beattie, Wm. H................. New Haven ...... Nov. a3, 462
Bowditch, J.H. ............ ... Pomfret Center... Sept. 29, 4325
Brainard Floral & Nursery Co. .. Thompsonville.... Nov. 3, 443
Braley & Co., S. A.............. Burnside......... Now. g, 453
Bretschaeider, A................ Danielson......... Nov. 7, 450
Brooks Brothers............. ... Westbrook...... . Dec. s, 465
Burroughs, Thos. E, ............ Deep River..... .« Oct. 3, 426
Burr& Co.,,C.R............... { M?‘::gfsl;?;hggﬁ'}oa. 6, 437
Chapman, C.E................. North Stonington,. Oct. 31, 441
Comstock & Lyon............... Norwalk ......... * Oct. 11, 431
Conine Nursery Co., F. E........ Stratford. ........ Oct. 6, 428
Conn. Agricultural College...... Storrs...... seevss. Novw. 31, 461
Conn. Agr. Experiment Station, ( New Haven, Ham-

Forest Nursery (S. N. Spring,g den, and Rain- }Nov. 16, 459

State Forester, New Haven)... bow
Conway, W. B....... PP .. New Haven...... Oct. 28, 439
Cross Highway Nurseries....... Westport......... Nov. 14, 457
Dehn & Bertolf................ . Greenwich........ Oct. 17, 433
*Doorly, C. C............. eeeee Sound View...... May 131, 419
Dwyer, John E........... cresaes Manchester ...... Oct. o, 439
East Rock Park Nursery (G. X.

Amrhyn, Supt. of Parks)...... } New Haven...... Sept. 18, 422
Elm City Nursery Co............ New Haven..... . Sept. 18, 421
Gardner’s Nurseries (3).......... Cromwell ....... . Nov. 4, 447
Hilliard, H. J.ooooooovneiniane, .. Sound View...... Dec. 8, 466
Houston & Sons, J. R........... Mansfield Depot.. Nov. 16, ° 458
Hoyt's Sons, Stephen........,.... New Canaan...... Sept. 12s, 4323
Hubbard & Co., Paul M......... Bristol ........... Nov. 7, 451

* Succeeded by Mr. Hilliard.
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Certificate Number of

Name of Firm, Location. issued. _ certificate.
Hunt& Co., W. W.....cuo...... Hartford ..... vees Oct. 11, 430
Kellner, H. H. (3)......c0cvnn.. Danbury.......... Oct. 16, 433
Kelsey & Sons, David S......... West Hartford.... Nov. g4, 448
Keney Park Nursery (G. A. }

Parker, Supt. of Parks)........ Harford.......... Now. 1, 456
Malone, Est. of Geo. W, ........ New Haven...... Nov. 29, 463
Mount Carmel Forestry and Nurs- } Mt. Carmel....... Nov. 3, “s

ery Co.veeriinniinnennnnoannns )

Munro, Charles................. New Haven ...... Oct. .28, 438
Northeastern Forestry Co........ Cheshire ......... Nov. 3, 444
New Haven Nurseries........... New Haven...... Oct. 24, 436
Phelps, J. Wesson.............. Bolton............ Nov. 1, 443
Pierson, A. N................... Cromwell . ....... Sept. 2, 420
Platt Co., The Frank S.......... New Haven...... Nov. 20, ° 460
Purnton, C.O.......ccv........ Hartford.......... Nov. 3, 446
, Ryther, O. E..................0 Norwich........ oo Oct. 28, 440
Schleichert, F. C............... . Bridgeport....... Dec. 1, 464
Scott, J.W........oovuunen ..... Hartford.......... Oct., 26, 437
Sierman, C. H.....cvveevennnn.. Hartford ......... Nov. 6, 449
Stanhope, B. P. ......oennnnnn.. Ol e (address } May 19, 418
Streckfus, H, P......... cesrenen Litchfield......... Nov. 10, 455
Turner, Charles................. Hartford ......... Oct, 3arx, 435
Vidbourne & Co., J. ............ Harfford.......... Nov. 7, 452
Woodruff, C. V......oovvinnnns . Ornange ......... . Nov. o, 454

INSPECTION OF IMPORTED NURSERY STOCK.
By W. E. BritroN AND B. H. WALDEN,

As recorded in the Reports of this Station for 1909, page 328,
and 1910, page 667, several winter nests of the brown-tail moth
have been brought into Connecticut on nursery stock imported
from foreign countries, especially France, and had these nests not
been found and destroyed it is prohable that at least two infested
centers in the central and western portions of the state would have
become established. As no federal legislation had been enacted
covering the matter, it devolved upon each state to protect its own
interests by causing such stock to be inspected and the pests
destroyed. Consequently, in 1911, an attempt was made to
inspect all woody nursery stock coming into the state as in the
two preceding years, and we asked the nursery men to codperate
by informing us promptly on the receipt of stock at their nurseries
in the following circular letter:
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New Haven, Conw., Jan. 19, 1911

Dear Sir:—Two years ago thousands of nests of the Brown-tail Moth,
Esproctis chrysorrhea Linn, were brought into the United States on
nursery stock from France, and in the absence of any system of Federal
inspection, this infested stock was shipped into nearly all of the Eastern
States. Fifty-two of these nests were found on stock shipped into Connec-
ticut, out of 224 boxes and packages examined. Again last year 14 nests
were found on stock shipped from France to three Connecticut nurseries,
five out of 707 boxes and packages being infested. If such stock is
not inspected, the Eastern nurseries will spon become infested and the
business seriously injured. .. .

I therefore request you to notify me at once of any fmportations
received from any foreign country during the fall or winter, or of any

" shipments expected this spring, so that an inspection can be made.
Please hold all boxes and packages without unpacking until an inspector
can reach your nursery. We will examine the stock as promptly as possi-
ble after receiving notice that the goods have arrived at your nursery.

- Very truly yours,
W. E. Brrrion,
State Entomologist.

NoTices REGARDING IMPORTED STOCK.

Notices were received from the Bureau of Entomology at
Washington, D. C,, of the arrival of goods at port of entry in most
cases. The New York State Department of Agriculture kindly
notified us of several shipments, as did officials of a few other
states, and in one or two cases notice was received direct from the
customs officials. Some stock arrived, however, and was
inspected, of which no notice was received except from the
importing nurseryman. In a number of cases the notice was so
incomplete or contained such errers as to make it impossible
to trace the stock. These shipments were usually consigned to’
private parties, for planting on their own or their friend’s estates,
but were just as liable to bring in pests as though consigned to
regular nurserymen. In several instances nurserymen in other
states, on receiving large importations, reshipped certain boxes
and packages, without inspecting or repacking, into Connecticut.
Several notices regarding such cases were received from the New
York State Department of Agriculture.

INCREASE IN IMPORTED STOCK.
The amount of nursery stock brought into this country from
abroad is rapidly increasing each year, presumably because on
account of cheap labor it can be grown there cheaper than here.
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For many years fruit stocks for root grafting or budding have
been imported and we should expect that the rarer varieties of
flowering and ornamental trees and shrubs would be brought into
the United States from the older-countries. But all kinds of
nursery stock are now being imported, even such common and
easily grown species as California privet and Japanese barberry.
Most of this stock imported, however, comes in small sizes, and
the nurseryman grows it for one or more seasons before selling it.
In addition to the regular nursery importations, thousands of
Manetti rose seedlings, azaleas, Easter lilies, bay trees, lily of the
valley and flowering bulbs are brought into Connecticut each year
by florists not engaged in nursery business. But, as the customs
officials are not conversant with the differences, they are supposed
to notify the Bureau of Entomology of the arrival of all living
plant material. No attempt was made in Connecticut to inspect
bulbs, lily of the valley pips, or herbaceous stock.

The increase is shown by the number of boxes and parcels
inspected during the past three years.

Number of boxes
Year. and parcels ing]
TO00 . uvierieranrenneancanoenconscnsonnnnn 306
I0TO oo iviiiiiiinssensnenascestonesasncnnas 707
b 1+ § (P 854

Sources oF IMPORTED NURSERY STOCK.

Holland still leads, with France second, as a source of nursery
stock brought into Connecticut. Probably this holds true in about
the same proportions for the Northeastern United States. There
is also a large increase in stock from Belgium, England and
Japan. The number of boxes, etc., examined from each country
is shown below.

Number of boxes

Country. bales and parcels,
Holland ..ooiiiiiiiiiiii it iiiiiiieetenesnrraeanens 449
B - T 154
BT LN 109
England ....ooiiiniiiiiiii it it 91
1Scotland ... i ieaen 2
Belgitm ,.............. Cesesabetsitsetaseertecanntens 15
Ireland ... e 14
GeImAaNY ...covniniireinenerneereroeneernennneanenanes 2
Miscellaneous ...........cveviiiinnineniienrnninenennns 18
Total ot i s 854

.



274 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Pests FouNp: A RUST ON JUNIPERS FROM JAPAN.

No brown-tail nests or gypsy moth egg-masses were found on
imported stock this year, though on several trees portions of the
web remained, showing that the stock had been infested and the
nests removed before shipping. Gypsy moth egg-masses were
found in New York and possibly some other states.

In shipments received at two Connecticut nurseries from Japan,
55 plants of Juniperus chinensis var. compacta and 49 plants of
Juniperus tachibyaku were infested with a rust identified by Dr.
Clinton, botanist of this station, as Gymmnosporangium Japonicum
" Syd. This rust showed as orange-colored gelatinous pustules on
the stems. It has another stage which is a well recognized and
quite injurious disease of pomaceous fruit trees in Japan.

All the plants mentioned above were obviously infested, and
were burned. Others of the same kinds in the same shipments
were planted out and isolated from pomaceous fruit trees to be
watched by Dr. Clinton, and destroyed if found diseased.

LEGISLATION.

Attempts to secure national legislation providing for the inspec-
tion of imported nursery stock have been continuous for the past
fourteen years. Action has been delayed on account of a pressure
of other matters, but more especially by the legislative committee
of the National Nurgerymen’s Association, which objected to
certain features of the measures proposed. A history of the
whole subject would be out of place here, but various bills have
been intrdduced, modified, rejected, or action postponed. At
first it was planned to have the stock inspected at ports of entry,
but this was found impracticable, and the idea was abandoned.
Even this featuré of federal inspection has now been dropped, and
the work will probably be left for the States, even if the bill now
before Congress is passed. At the meeting of the Official Horti-
cultural Inspectors in Washington, December 28th and 29th, a
conference was held with representatives of the inspectors,
nurserymen, and Bureau of Entomology, and certain changes in
the bill now before Congress were agreed upon, and all promised

- to help get action upon it. Copies of this bill as amended have
not been distributed but the measure provides for a system of
permits and notification that will be much more efficient than the
present practice. In that respect at least it will be a benefit.
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It seems almost necessary, therefore, to continue the inspection
of plant material brought into Connecticut from foreign countries,
though the inspection of such stock in 1911 necessitated 115 trips,
and consumed time equivalent to ninety days, or the working days
of nearly three and one-half months for one man. The cost of
the work, including salary and traveling expenses, amounted to
more than $500.00, and some financial provision should be made
by the state to cover the expenses of the work.

INSPECTION OF APIARIES IN 1911.

The law passed by the legislature in 1909 provided for the
inspection of apiaries on complaint in order to suppress the bac-
terial diseases commonly known as “foul brood.” One season’s
work bad been done under this law, and the results published in
my last report (Report of this Station for 1909-1910), page 669.

Five hundred dollars was the amount of the appropriation for
this work for the period of two years, but as there was no restric-
tion on the amount to be used each year, and as there was a
demand for inspections, the money was all used in 1910. Con-
sequently there were no funds for inspection work in 1911, and
the Connecticut Beekeepers’ Association introduced a resolution
asking the legislature to make an increased appropriation and also
to make part of it available for use in 1911. Though this resolu-
tion was somewhat changed by the committee on agriculture, to
which it was referred, and the appropriation greatly reduced, the
following measure was passed:

Be it enacted by the Senate and House of Representotives in- Genmeral
Assembly convened:

Section 1. The sum of nine hundred dollars is hereby appropriated to
be paid out of any money in the treasury not otherwise appropriated,
for carrying out the provisions of Chapter 185 of the public acts of
2909, concerning the suppression of contagious diseases among bees; said
moneys to be available as follows: one-third thereof upon the passage
of this act, one-third during the year 1912, and one-third during the
year 1913.

Section 2. This act shall take effect from its passage.

Approved May 25, 1911.

Thus three hundred dollars became immediately available, and
duly acredited vouchers amounting to $299.94 were paid by the
State Treasurer for the inspection work done between May 25th

22
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and August 1st. After this appropriation for the year had been
exhausted, this office received notification from the state apiary
inspector of Massachusetts about some suspected apiaries near
the boundary line, with a request that they be inspected. As the
case seemed to be important, and as it seemed advisable to codper-
ate as far as possible with an adjoining state in controlling the
disease, Mr. Yates was sent to make the inspections, and the costs
thereof, amounting to $23.14, were borne by this office from the
general funds. The entire cost of the printed matter, inspection
blanks, correspondence, and maintenance of the card index and
records open to public inspection, as required by the law, are also
borne by this office from its general funds, so as to leave more
money for the actual work of inspecting and treating the apiaries.

Messrs. H. W. Coley of Westport and A. W. Yates of Hartford
have continued as inspectors, as in 1910. Mr. Coley has juris-
diction over the four southern counties (Fairfield, New Haven,
Middlesex and New London), and Mr. Yates the four northern
counties (Litchfield, Hartford, Tolland and Windham) of the
state.

The number of apiaries and colonies examined, and the cost of
the work, are shown below: '

APIARIES INSPECTED IN I9II.

Apiaries. Colonies.
Number inspected .............c.ccoiiiiiinnnns 162 1571
Infested, European foul brood ................. 84 431
Other troubles:
Pickled Brood ................. 8 cases
Spring Dwindle ............... 1 case
Wax Moth ...........cc0ennnn I case
Cost of Inspection, paid by state ................ $200.04
. “ ¢ gtation ............. T 2314
Total ........ $323.08
Average cost Per apiary .............ceeeveenes $1.99
Average cost per colony ............c..00vnnnnn 21

RESULTS OF INSPECTION AND TREATMENT.

The foul brood found in Connecticut in 1910 and 1911 has all
been the European species. During 1910, 76 per cent., or over
three-fourths of the apiaries, and 49 per cent., or nearly one-half
of the colonies, examined were found infested. The inspection
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work of 1911 shows that only 51 per cent. of the apiaries and 27
‘per cent. of the colonies examined were infested. Moreover, of
the colonies treated for the disease in 1910 and again examined in
1911, less than one per cent. (0.8) were found diseased.

These figures show the value of the inspection work and treat-
ment. In all cases where the disease was found, the inspectors
treated the colonies by shaking upon clean frames and foundation,
or showed the owners how to do it, using, of course, the proper
cautions and disinfectants. The old hives were disinfected, and
a few of the worst infested colonies were destroyed, but there is
no need of destroying any colonies or supplies if the disease is
taken in time.

The state has not as yet been well covered, almost no complaints
being received from Litchfield and New London counties, and
inspection can be made only on complaint. Any beekeeper, how-
ever, may sign his own complaint. It is probable that on further
examination the disease will be found in all parts of the state.

In order to make the work thoroughly effective, authority
should be given this office to inspect apiaries on suspicion or
without waiting for complaints, especially in and around those
infested centers which without treatment may continue for a long
time to be distributing points for the disease. An appropriation
of at least five hundred dollars per annum is needed and should
not be considered unreasonable.

PROGRESS IN CONTROLLING THE GYPSY MOTH IN
CONNECTICUT IN 1911.

By W. E. BrittoN AND DoNALD J. CAFFREY.

The gypsy moth, Porthetria dispar Linn., was first discovered
at Stonington in March, 1906, and a colony was found at Walling-
ford in December, 190g. Brief accounts of progress in exter-
minating the insect in each infested area will be found in each of
the previous reports of this station issued since the pest was
discovered. Though most of the work done was paid for out of
state funds appropriated for this purpose, we wish to acknowledge
the cooperation of the Bureau of Entomology in sending trained
scouts to examine not only the infested areas but also much terri-
tory outside of it. The accompanying map, figure 1 on page 280,
shows the location of the gypsy moth colonies in Connecticut.
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STONINGTON INFESTATION.

Mr. Caffrey, with two men, began scouting for egg-masses on
January gth, 1911. Mr. Rogers €urnished one scout, Mr. Miller,
who also went over the same ground working part of the time by
himself and some of the time with Mr. Caffrey. Mr. Miller
found three fragments of egg-clusters under the edge of the
lower stones of a wall near the ground a short distance from Mr.
Koelb’s house. All three would hardly equal one good-sized egg-
mass, and may have all been deposited by one moth, perhaps
disturbed in the act. It is not known whether or not these eggs
were fertilized, as they were at once treated with creosote.

The summer work began May 1st, in charge of Mr, Fred
Hoadley, under direction of the writers. Mr. Caffrey spent
several days in Stonington in June scouting for caterpillars and
inspecting the work. Three thousand five hundred trees were
banded with burlap and about 100 with tanglefoot. From one to
four men were employed, as needed. A number of tin patches
were applied to cover cavities. The burlap bands were all
removed and the work for the summer ceased on August 16th.

Though this work was carried on as in former seasons, no cater-
pillars could be found, and it looks as if the pest had been exter-
minated from Stonington. Further scouting has been done there
this winter, and no egg-masses found, but the region must be
examined with care next season to make sure. The statistics of
the Stonington work are as follows:

Recorp oF Gyrsy MoTHS DESTROYED AT STONINGTON.

Year. Rgg-masses, Caterpiliars. Cocoons.
1006 ceiiiiiiiieia.n, 73 10,000 4
I007 tueeviinenannnnns 118 2,936 200
1008 L..iiiiiiiiiann.. 76 2,560 4
b {o7e + J N 6 o8 (4]
b {1) - 1 146 1
(1) 3 SN 3 o ]

WALLINGFORD INFESTATION.

Mr. Caffrey, with men, started scouting work at Wallingford
on November 7th, 1910. The first egg-mass was found Novem-
ber 14th, high up in an apple tree on South Main street. On
November 22d an unusually large egg-mass was found at No.
40 Williams street. In all 23 egg clusters were found at Wal-
lingford and the scouting work was finished on January 7th, 1911.
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Work was resumed April 2oth, by pruning and replacing tin
patches. Tanglefoot bands were applied commencing April
25th. The first caterpillars were found on May 13th in their
first stage on North Whittlesey avenue.

Commenced banding trees with burlap May 14th. First cater-
pillar was found under bands June 6th. Commenced, turning
bands June 8th. First spraying done on May 22d. On the 29th
one dead caterpillar was noticed, which had been killed by the
spray. On June 2oth Mr. Caffrey observed many dead cater-
pillars killed by the poison. At this time they were from one and
one-half to two inches in length.

On June 27th the first pupa, a male, was found in the breeding
cage. The next day about fifty caterpillars were found in some
low cherry bushes near the Whittlesey avenue dump. The brush
was cut and burned at once with oil. The first pupa was found
out of doors on July 6th. On July 10th the first adult, 2 male,
emerged in the breeding cage, and the first one outslde, a female,
was found on July 25th.

The work on trees and turning burlap was continued until the
middle of August, and a total of 1,551 caterpillars, 15 cocoons and
two adults were found and destroyed, in addition to the egg-
masses already mentioned, and the very large number of cater-
pillars killed by the poison spray and the tanglefoot bands.

The burlap bands were all removed and the summer work closed
on August 17th.

Mr. Caffrey, with three men, began scouting for egg-masses
November 20th, and two federal scouts began work December
6th and finished December 23d. The entire infested area was
thus carefully examined by both state and federal scouts, and
altogether only five egg-masses could be found.

belThe statistics of the year’s work at Wallingford are given
ow:

Egg-masses destroyed ....................... ... 23
Caterpillars destroyed ................ccoinvnnnn. 15851
€Cocoons destroyed ..............iiiiiiiiiantn 15
Adults destroyed ...t 2
Trees banded with burlap ....................... 8556
Trees banded with Tanglefoot ................... 469
Trees sprayed (not including shrubs) ............. 116

Trees infested ...........cccoviviviiiinnireannnns 216
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The following figures show the number of insects destroyed
since the discovery of the infestation at Wallingford:

Recorp oF Gypsy MoTHS DESTROYED AT WALLINGFORD.

Year. Egg-masses. Caterpillars. Cocoons.
b+ {0 TR 8234 8936 96
b () & G 23 1551 15

The following table shows the cost of all work in Connecticut
in suppressing the gypsy and brown-tail moths:

Cost or Gyrsy MorH Wosk 1N CONNECTICUT.
Including both Stonington and Wallingford Infestations.

Year. State Funds. Federal Funds. Total per Year.
1906 «....iiinnnn. $1,500.00 $1,500.00
1907 «veveennunenn 4,550.00 $ 272.00 4,822.00
1908 .....iinnn... 2,550.00 77.00 2,627.00
1000 t.i.enivanannn 1,503.22 42.00 1,545.22
I9I0 ovievvnnnnn.. 4,560.22 1,411.36 5971.58
I9IT ........ Veees 4,017.95 4,660.22 8678.17
Total ............ $18,681.39 $6,462.58 $35,143.97

o

Fi1G. 1. Map of Connecticut. Shaded area denotes brown-tail moth in-
festation. Black dots show location of gypsy moth colonies.
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CHECKING THE SPREAD OF THE BROWN-TAIL MOTH
IN CONNECTICUT IN 1911.

By W. E. BriTroN AND DoNALD J. CAFFREY.

The discovery of the brown-tail moth, Euproctis chrysorrhea
Linn., at Putnam and Thompson in the spring of 1910 was
recorded in the last report of this station (see Report for 1910,
page 683). At that time the trees were covered with foliage, so
it was very difficult to ascertain the extent of the territory
infested. However, the work of the insect was apparent through
a small area in Thompson and around the center of the city in
Putnam.

During the winter and early spring of 1911, from February
6th to April 20th, the towns of Thompson, Woodstock, Putnam,
Pomfret and part of Killingly were scouted for the winter nests,
in order to determine the limit of infestation and also to cut off
and burn the nests when found. Two men were taken from
Wallingford who. were familiar with the work, and the local
authorities at Putnam helped us by removing many of the nests
from the trees in that city.

Of course it was impossible to find and remove all nests from
the thick woodlands, the oaks especially, with their dead and-
clinging leaves, making the nests very difficult of detection; but
all the open country, the orchard land and the partially wooded
areas adjoining the towns and villages were effectively covered.

MEeTHODS OF WORK.

The nests, which are nearly always at the extremities of the
twigs and may be readily seen during the winter months, were
removed by means of long-handled tree pruners. One of these
tree pruners could be extended to a length of about twenty feet,
so it was possible to remove many of the nests without getting
into the trees. Many of the trees, however, especially the elms,
oaks, maples and larger fruit trees, had to be climbed to get within
reach of the nests, and then a twelve-foot pruner was used, as it
could be handled much more easily in climbing about the tree
than a longer one. Ladders were often necessary to reach the
lower branches of the large trees. The use of climbing irons for
this purpose should be avoided as much as possible except on
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worthless trees or those with a very rough bark. When clipping
off the nests, care was taken not to remove any more of the twig
than necessary, and after being clipped, the nests were placed in
a thick paper bag, which, with its contents, was burned at the
close of each day’s work. When only a few nests were found,
they were wrapped in paper and burned in an ordinary stove, but
generally a furnace was available when larger quantities of the
nests were taken.

When examining orchards for nests, our practice was to have
each man walk in the aisle between two rows of trees, looking
through the branches to his left and right. The man in the next
aisle does the same, and in this way each tree in every row is
examined very quickly, as the nests are very easily discovered by
a man familiar with his work. When the trees were in irregilar
clumps or standing alone, each man looked over the branches on
one tree, going completely around it, and then passed on to the
next tree. In all cases when looking over trees, the sky is used
as a background if possible, which makes the nests more easily
. seen. The white silk connecting the nest with the branch is very

conspicuous, and helps to distinguish the brown-tail moth nest

from those of other insects.

. The great majority of the nests were found on fruit trees,

although some were found on elm, maple, oak, sycamore, cherry,

hawthorn, birch and syringa. The extent of the area infested by

the brown-tail moth is shown on the accompanying map, figure
- 1, page 280.

From July 4th to July 18th, when the adults were flying, Mr.
D. M. Rogers stationed two men at Putnam to examine all trains
headed westward or southward to remove the adult brown-tail
moths, and 75 adults in trains and around the station were thus
destroyed.

An account of the work in each town follows:

THOMPSON.

In the town of Thompson the nests were very scattering, being
mostly confined to the western half of the town and along the
Massachusetts state line. Along the Rhode Island state line but
very few nests were found. The greatest number were in
Thompson village and immediate vicinity, 47 nests being dis-
covered at this point. During the previous May some spraying
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had been done to control the pest on the N. B. Ream place in the
village (see Report for 1910, page 684), and but for this fact the
number of nests would have been larger. At Grosvenordale six
nests were found; at North Grosvenordale, ten nests; in East
Thompson, which is in the extreme northeastern corner of the
town and of the state, only four nests; Wilsonville, three nests;
Quinebaug and New Boston, eighteen nests, and West Thompson,
five nests. Others were scattering between these villages, except
in the eastern and southeastern part of the town, where only two
scattered nests were found. A total of 112 nests were destroyed
in the entire town.

PurNaM.

The city of Putnam was quite badly infested, nearly every
tree in the city having one or more nests. Some of the trees were
badly defoliated the previous summer, and many of the inhab-
itants were afflicted with the “brown-tail rash” caused by the
poisonous and irritating hairs which break off from the cater-
pillars and adults.

In the early part of the winter Mr, J. H. Osgood, the local
tree warden, had removed about 4,000 nests from some of the
worst infested trees in the center of the city, as far as his time
and the funds at his command would permit. This saved us much
labor.

The remaining trees in the township were examined, and it was
found that the heaviest of the infestation was confined to the
city limits, with a few nests outside. Some of the trees in the city
yards were treated first, and at 139 Elm street five apple trees
had 201 nests on them, while at 131 Elm street a pear tree had
64 and a syringa 27 nests. Just west from the railroad station,
near the John O. Fox Lumber Company, four apple trees in one
yard contained 431 nests, of which one large apple tree had 145 and
another 125 nests. In this same yard 91 nests were taken from
a large elm tree, which required much climbing, as they were on
the tips of the highest branches. At East Putnam two nests
were found, and at Putnam Heights three nests. In the eastern
and southern parts of the town the nests were very scattering,
one being taken a half-mile from the state line, and three others
at a distance of about two miles from the line. In the western
and southern parts they were found up to the town line. In the
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entire town of Putnam a total of 5,080 nests were destroyed,
including those reported by Mr. Osgood.

WooDSTOCK.

In Woodstock the infestation was largely confined to the apple
orchards in the eastern and southern parts of the town, some of
which were quite extensive, and much time was required to
inspect them. In South Woodstock many of the orchards were
badly infested, and 882 nests were found in this village and
vicinity. The worst infestation in this region was on the property
of Mr. Harrington, near the town line of Pomfret, where a total
of 681 nests were cut from twenty-five apple trees, one large tree
alone containing 166 nests. The trees surrounding this section,
however, were only slightly infested. At Harrisville the nests
were scattered over a large territory. At Woodstock Center 43
nests were found, at East Woodstock 27 were reported, and at
North Woodstock only six were found in the village itself, but
scattering nests were taken in the surrounding country. In the
western half of the town the nests were few and far between,
five being found in West Woodstock, with two others in surround-
ing territory. None were reported from Woodstock Valley or the
extreme northwestern part of the town; but at Kenyonville, in
the southwest corner of the town, one nest was found on an apple
tree near the barn of a milkman who each ddy had been driving
to and from South Woodstock. In the entire town of Woodstock
937 nests were destroyed.

POMFRET.

The nests were very scattering in Pomfret, with the exception
of one or two orchards near Pomfret Center, where fifty of them
were found, and in the northeastern corner, in territory adjoining
Putnam. The nursery of J. H. Bowditch was given especial
attention, but no nests were found there. At Pomfret Landing,
in the southeastern part of the town, five nests were reported, at
Pomfret Station two nests, at Utley Hill two nests, and one at
Ragged Hill, in the extreme northwestern part of the town.
Nothing was reported from Abington or Elliotts’, or along the
southern border of the town. In the town of Pomfret 89 nests
were destroyed.
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KILLINGLY.

Only the northern half of Killingly, including the borough of
Danielson, was examined for brown-tail nests. This territory
appeared to be the edge of the infestation in Connecticut, only
six nests being found in this town, of which one was taken at
East Killingly, one at Killingly Center, one at Break Neck Hill, one
near the northern town line of Putnam, and one at Mashentuck
Hill. The entire borough of Danielson was given a very careful
examination, and one nest was found in the northern part, near
Elmville. '

CoLoRED PLACARDS ISSUED.

A colored placard 11 x 14 inches in size and containing illustra-
tions of the brown-tail moth and information regarding it was
issued in September, 1911, as a special bulletin of the station, and
printed in an edition of 3,000 copies. A copy was sent to each
library, each grange hall and railroad station in Connecticut. The
New York, New Haven and Hartford and the Central Vermont
railroad companies kindly consented to codperate with this office
by not only allowing these placards to be placed in their stations,
but by issuing orders to their agents to post them. A halftone
reproduction of this placard may be seen on Plate II, b.

SUMMARY.

The result of the work in this section shows that the brown-tail
moth, in the course of its natural spread from the adjoining
infested area in Massachusetts and Rhode Island, has established
itself in the towns of Thompson, Woodstock, Putnam, Pomfret
and part of Killingly in Connecticut. A total of 7,133 nests were
found and destroyed in these infested towns, of which 112 were
in Thompson, 937 in Woodstock, 5,089 in Putnam, 89 in Pomfret
and six in Killingly.

Though it will be impossible to eradicate the brown-tail moth,
as can be done with isolated colonies of the gypsy moth, the
former can be more readily controlled, and by careful work pre-
vented from doing any serious damage.

Colored placards were issued giving illustrations and informa-
tion regarding the insect, and the cards were posted in public
places such as libraries, railroad stations and grange halls through-
out the state.
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. The previously infested towns will be scouted again this winter,
and all nests found will be destroyed. It is also planned to
examine the surounding towns and those along the boundary lines
of Massachusetts and Rhode Island, to determine any further
spread of the insect.

THE ONION MAGGOT (Phorbia ceparum Meigen).
By DoNALD J. CAFFREY.

INTRODUCTION.

The name “onion maggot” is applied to the small white
maggot or grub attacking the bulb or root of the onion plant and
belonging to the genus Phorbia (Pegomyia) of the Dipterous
family Anthomyidae. It is well named the onion maggot for it
seems never to have been recorded on any other food plant.*
Economically it is very important, ranking with the cabbage mag-
got and seed corn maggot as a destructive pest to the growers of
vegetable root crops,

The onion maggot was first described by Meigen in 1830, but
its ravages had been noticed and recorded in Europe long before
that time, and it had been known and widely distributed as a
serious pest of onions from time immemorial.

In the United States it has been present for many years, prob-
ably being introduced from Europe in some shipment of its food.
Records are present showing the pest to be very destructive
throughout the Eastern and Middle States in 1854 and again in
1863. Its distribution in this country is now widespread.

In Connecticut the onion maggot has frequently been reported
as doing considerable damage, and many inquiries are sent to the
station concerning it. At Greens Farms, Southport, and around
New Haven in 1904 it was very abundant and caused much injury
to the onion crop, killing from one-fourth to one-third of the
plants in large fields.

CHARACTER OF THE DAMAGE.

The presence of the onion maggot is first shown by the plants
changing to a yellowish color and finally wilting, while the lower
or outer sheaf of the surrounding plants has also become affected

* Slingerland, N. Y. (Cornell) Agr. Expt. Sta,, Bull. 78 p. 496, 1804.
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in the same manner. The leaves of these plants have become
soft and flaccid to the touch, and in general have a sickly appear-
ance. Examination will show that the cylindrical root of the
young plant has been nearly cut asunder, so that only the outer
epidermal tissue or shell remains. Inside of this remaining tissue
one or more maggots may be found feeding. If the plant is more
advanced and the bulb partly formed, a hole may be found bored
either in the side or on the bottom of the onion, and one maggot
is present in the interior. More commonly, however, several
maggots of different sizes are found in a large irregular cavity .
in the center, and the earth around the orifice is wet and slimy,
forming a large muddy mass, into which the maggots crawl to rest
when not feeding. If the onion bulb has been infested for a
longer period, it may be found soft and putrid except the lower
part, which, being nourished by the fibrous rootlets, remains
sound. The larger worms looking for fresh food will crawl into
this remaining part to feed, so that sometimes a thronged mass
of worms may be found at this point. In the recent attacks
recorded from Connecticut, the highest and dryest portions of the
field seemed to be preferred by the pest, and in such places the
first signs of infestation will probably be found.*

Lire HisTORY.

The adult fly passes the winter in the pupa stage in the ground,
and emerges with the first warm days of spring, when the plants
are usually just above ground. From two to six and sometimes
more eggs are laid singly on particular plants here and there
through the field. According to Fitch,{ the adults seem to prefer
certain plants to the exclusion of others. The eggs are loosely
placed on the plant above the surface of the ground between the
sheath or collar and in the crevices between the leaves, and are
perceptible to the naked eye. The eggs hatch in a week or ten
days, varying with the temperature.

After hatching, the young maggot or larva burrows its way
down inside the sheath until it reaches the root, leaving a dis-
colored streak to mark its progress, and begins feeding upon the
interior of the root. Later, when the bulb is formed, the entrance

* Britton, Rept. Conn. Expt. Sta,, p. 214, 1904.
1 Fitch, Rept. on Noxious Insects of New York, XI, p. 487.
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may be made from the side or bottom, and several maggots may
be found in the interior of each. The maggot attains full growth
in about two weeks, and pupates generally in the surrounding
ground, although it has been known to pupate within the onion.
The pupa stage lasts about a fortnight, and then the adult fly
emerges to lay eggs for another brood.

There are several broods each season, varying with the
locality and weather conditions. The last brood of larva pass
the winter in the pupa stage, and adults emerge in the spring.

DESCRIPTION.

Eggs. Laid singly and are perceptible to naked eye. White
and smooth in appearance and elongated-oval in form. Size, .04
inch long and .01 inch broad.

Larva or Maggot. Glossy, dull white and smooth in appear-
ance, of an elongate-conical form, tapering to a point at its head
or forward end. 'When crawling and elongated, nearly the whole
length of the body becomes tapering. At the extreme forward
end the jaws appear as two black hooks, and show through the
skirr as a short black stripe. Near the head are seen the breathing
organs, and the alimentary vessel appears as a stripe along the
middle of the back. Hinder end of body is cut off obliquely, and
on its flat surface are two small elevated brown points or spiracles,
and on the margin are eight small tooth-like projections, of which
the lower two are larger, while slightly in advance of these are
two small processes which aid the maggot in crawling.

Pupa. In pupation, as is the case in most dipterous families,
the skin of the larva hardens and changes to a chestnut-brown
color, with a stain of black at each end, to form the pupa-case or
puparium, inside of which the true pupa is found. This true pupa
is a short, white body, showing a jointed abdomen, and with the
wings and legs of the future fly appressed to its surface.

Adult. Resembles the common house fly, though smaller and
more distinctly gray in color. Male, ash-colored, with black
bristles and hairs and a white face. Three dark lines run along
the body between the wings, while particularly noticeable is a row
of long black spots along the middle of the abdomen. Female,
more ochreous or ashy gray in color, with a yellowish white face.
The row of long black spots along the middle of abdomen is not
as distinct as in the male. Shown on Plate VIII, e.
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The sexes are recognized by the eyes, which in the male are
close together and large enough to occupy nearly all of the head,
while in the female the eyes are smaller and farther apart.

NATURAL ENEMIES.

One species of golden-eyed flies of the genus Chrysopa* has
been found in great numbers in infested fields destroying many
eggs of the onion maggot.

Several species of predaceous beetles have been observed feed-
ing upon maggots in the field, the most important being a small
staphylinid beetle. Minute para#ic wasps and predatory mites
have been found infesting eggs in great numbers.

None of these natural enemies, however, do enough to lessen
the numbers of the pest from year to year, as they confine their
operations largely to individuals, and cannot be relied upon to
relieve the grower from active work against the maggot.

CoNTROL METHODS.

The onion maggot has proved to be a very difficult pest to
control after it has once gained a firm foothold. Therefore
methods of prevention must be largely relied upon to forestall
damage, and to this end the following practices are recommended.

By cdlean culture, prevent as many insects as possible from
reaching maturity and multiplying. Clean out sheds and other
outbuildings, and burn the rubbish out of doors. Remove previ-
ously infested plants carefully, and burn them, to destroy all
maggots that may be feeding in the roots, this step being of great
importance. All crop remnants, such as root cuttings, and all
wild or volunteer plants about the place should also be burned.
Having made the land as clean and free 'from infestation as pos-
sible, plant on ground not infested the previous season and as far
as possible from any land that has been infested, as the flies are
not known to migrate very far to lay their eggs. Then regulate
the time of planting so that the adult, which emerges with the
first warm days of spring, will have laid its eggs before the main
crop of plants appear. When feasible, an earlier trap crop may
be planted, which after becoming infested may be carefully

* Fitch, Rept. on Noxious Insects of New York, XI, p. 493.
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removed and destroyed. Planting in hills seems to be of value,
as the maggots find it difficult to work their way from one
infested hill to another. Fertilize well with some quick acting
mineral fertilizer, avoiding stable manure, rotted leaves, or other
organic fertilizers, as they are apt to induce infestation. In addi-
tion, protect the plants and prevent the eggs from being laid
about them or the maggots from getting to the roots, by applying
some material or covering on the surface of the ground around
the stem of the plant, for which purpose the following substances
are used:

PREVENTIVES.

Sand and Kerosene. A cupful of kerosene to a bucket of sand
applied to the base of the plants along the rows, to prevent the
parent flies from depositing their eggs. This will also kill young
maggots attempting to work through it.

Carbolised Lime. Three pints of lime slaked to a thin cream, in
a gallon of water with a tablespoonful of crude carbolic acid,
applied around the plant has proved very successful.

Glue and Bran. A mixture of 2 Ibs. of glue, one gallon of
water and 14 Ib. of bran placed tightly around the plant prevents
the young maggot from getting into the tissue beneath after it
hatches.

Mineral Fertilizers. Kainit, nitrate of soda and sulphate or
chloride of potash are useful as deterrents, especially when used
just before or just after the ground has been wet. They may be
used as a top dressing before planting, or applied afterwards as
near as possible to the roots, the earth being turned away for this
purpose. These fertilizers also stimulate plant growth, helping
the plant to recover from maggot injury. .

Other substances used frequently as repellents are powdered
charcoal, powdered white hellebore, powdered tobacco, dry lime,
dry unleached wood ashes, and pulverized gas lime. Salt between
the rows has proven of value in some cases. Any of these pre-
ventives for best results must be applied early, and immediately
after plants are set or have made their appearance above ground.

REMEDIES.

If the maggots succeed in getting a foothold, the infested
plants should be taken up carefully, providing they are few in
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number, and their maggot contents destroyed. If this fails to
stop the infestation, other means may be tried.

Carbolic Acid Emulsion, Add to 1 lb. of soap boiled in 1
gallon of water, ¥4 gallon of crude carbolic acid, and dilute the
whole with 50 parts of water. This is perhaps the best of the
remedies for general use, as it is a strong killing agent and is also
said to act as a preventive. It is used to best advantage a day or
two after plants are started, and should be repeated every week
or ten days until the last of May in the North.

Paraffine Oil and Sand. Spread broadcast among the onions
and then water the plants. It has been found very efficient in
many cases as a killing agent.

Lime and Liquid Manure. Five lbs. of fresh burned lime
slaked in 100 gallons of liquid manure, stirred ten minutes and
applied with a sprinkler is of value, although the use of organic
manures generally is not recommended.

Carbon Disulphide. Injected around the roots this is efficient
in some soils, but is not practicable on a large scale.

Hellebore Decootion. Applied as soon as eggs are noticed and
continued at intervals of five of six days.

Kerosene 0il sprayed upon the soil is of some value.

Hen Manure which has been covered with soil to retain
ammonia is reported to be useful,

Stress is laid upon the fact that differences in soil, condition and
composition make a difference in the relative efficiency of any
treatment, either remedial or preventive. It should also be borne
in mind that the more maggots destroyed each year the less will
remain to propagate for the coming year, so that if active
measures are used for two or three years the infestation will be
so reduced that keeping the pest in check becomes a comparatively
easy task,
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THE PYRALID (Omphalocera dentosa Grote),
A PEST OF BARBERRY HEDGES.*

On August 12th, 1908, Dr. F. P. Gulliver of Norwich, Conn.,
sent to the station some curious black and white caterpillars which
were feeding upon the leaves of Rommon barberry, Berberis vul-
garis Linn. This plant, though introduced from Europe, has
becomne naturalized in New England and is far more common |
in Connecticut than the native species B. canadensis Pursh. The '
writer was away on a vacation, and his assistant, Mr. Walden,
who was in charge of the department, not recognizing the cater-
pillars, wrote to Dr. Gulliver asking him to send more material,
which he kindly did. The writer examined the caterpillars on
his return September ist, but they were entirely unfamiliar to [
him. In his experience of fourteen years in the state he had not
at that time ever seen the species before. A few specimens were i
inflated, and the others placed in the breeding cages for the pur-
pose of rearing the adults, but none were obtained. The follow-
ing season the insect was not observed by anyone connected with
this office.

In 1910, however, this insect was more abundant than previ-
ously, and a number of caterpillars were found feeding not only
upon the common barberry, B. vulgaris and its purple-leaved form, I
but also on the Japanese barberry, B. Thunbergii D. C., which is '

* This paper was printed in the Journal of Economic Entomology, Vol
IV, page 521, December, 1911,
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used rather extensively for hedges, though not as commonly as
California privet, and on another species of barberry. Enough
material was secured in 1910 to enable us to rear the adults, and
both sexes were obtained. See note in last Report, page 711, 1910.

During the annual task of inspecting nurseries the work of
this insect was observed in 1910, especially about New Haven,
and in 1911 its work was again noticed.

HasiTs AND INJURY.

The adults emerged in the insectary from April 10th to 20th,
but they do not appear in the open until about the first of July.
On July 3d, 1911, specimens were collected by the writer on the
screen door of his house, the moths having been attracted by the
light in the hall. As there is a low hedge of Japanese barberry
in front of the house and only a few feet away, they were doubt-
less there for the purpose of ovipositing, and later a few cater-
pillars were found on this hedge.

The writer and his assistants hunted for the eggs, but could not
find them. Presumably they are laid on the leaves of the food
plant. The writer’s hedge was slightly attacked in both 1910
and 1011. In one instance a tall hedge of B. vulgaris near the
writer’s home was almost entirely stripped of leaves at the top
for a distance of two or three rods, leaving only the old webs
containing the excrement, and rendering the hedge very unsightly.
Spraying with lead arsenate would, of course, be the remedy.

The larva spins a web in which is collected the excrement,
giving to the web a brown or dark grey color. This forms a
case in which the larva lives and feeds. It is usually about two
inches long and from three-eighths to one-half inch in thickness,
though varying greatly in size and sometimes being several inches
long. The case is attached to the leaves or twigs of the barberry
and often includes both, as well as the fruit. As the eggs are
laid about July 1st, it is usually a month later before larve or
nests are noticed, and often two months later before they are
conspicuous. After the leaves drop the old nests or webs dis-
figure the plants throughout the winter unless removed. The
larvee do not pupate in the nests, but go into the ground and
transform in a tough cell, oval or oblong in shape and made of
particles of soil held together by silk threads.
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IDENTITY AND LITERATURE.

On account of the appearance and characteristic position of
this moth when at rest with wings folded, as well as the antennal
tufts of the male, it was thought to be a Deltoid, and specimens
were sent for identification to Professor J. B Smith, who kindly
replied as follows:

“Yours of the sth inst, came duly to hand and so did the box
of specimens. The latter proved to be not Deltoids or Noctuids
at all l—they belong to one of the Pyralid families, and the species
is Omphalocera dentosa. I am under the impression that this
species was described and figured in one of the Government
publications, but have no note on the subject, and can’t be sure
at the present time. I know that nothing much has been written
concerning the species.”

In searching the more accessible works for the literature of
the species, only two references could be found. One of these
was the original description which is included in this article, and
the other a brief note by Dr. H. G. Dyar in an article entitled,
“A Review of the North American Pyralinae” (Proceedings
Entomological Society of Washington, Vol. X, p. 101, 1908),
giving records as follows: .

“Omphalocera dentosa Grote.

“New Haven, Conn. (A. H. Verrill) ; Plummer’s Island, Mary-
land, June 6, 1902 (H. S. Barber); Ames, Iowa, June 6, 1896
(C. P. Gillette) ; Black Jack Springs, Texas (Wm. Barnes);
Dallas, Texas, May 31, 1896 (Dept. Agr., No. 6351), larvae on
Berberis. 1 have also a female from Durango, Colorado, that is
less vinous in tone and more darkly colored, perhaps a distinct
species, but with the present material I do not venture to
separate it.

“Larva received from Mr. A. H. Verrill, which I think belong
to this species, are black with many white dots, without the
red lines of cariosa.”

Dr, H. T. Fernald has also kindly examined the card index in
his office and consulted his father’s catalogue, and assures me
that no other references occur there.

As the literature seems to be scanty, this brief article is sub-
mitted for publication in the hope that it may be of help to other
workers who may collect or observe the caterpillars on barberry.
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DescripTION.

Adult. The species was described from a female specimen
by Grote, in Bull. U. S. Geological and Geographical Survey of
the Territories, Vol. VI, No. 2, p. 272, as follows:

“Omphalocera dentoss n. s,

2 A little larger than carfosa, with quite a different color, being dusty
olive brown, without any reddish brown tinges. The median space is
dark blackish brown. The pattern of ornamentation is the same, but the
outer line is composed of well-defined and rather broad, open teeth. The
line is double, filled in by a pale shade, and is brought a little nearer
the margin over the median nervules than in cariosa. The interspaces
beyond the t. p. line show dentiform shadings of the lighter and darker
colors of the wing. The fringes are dark. The terminal dots do not
contrast as much as in cariosa. The veins are darker marked. O. den-
toss has the under surface fuscous with a common external double line
near the border, which seems a little less strongly dentate than in cariosa.
The abdomen is furnished with brown tufts on the dorsum in both forms.
In place of the discal mark (?) there is a pale dot on the subcostal
vein and one below it on median vein, quite distinct in carioss, hardly
evident in dentoss, which expands 40 mil.”

I have not been able to find any description of the male, and
take it to be undescribed, but in the specimens reared it closely
resembles the female in color and markings. The median space
is smaller and less well-defined, the markings are slightly less
distinct, and it is smaller in size. Both sexes have the dark
brown or black tufts on the dorsum of the abdomen, and the male
has the brown antennal tufts and the longer anal tufts which are
sexual characters.

The specimens reared are somewhat more of a reddish brown
tint than one would expect from Grote’s description, yet there
is a distinct olive tint on the basal two-thirds of the secondaries.

Larva, Length, about one and one-half inches, thickness about
three-sixteenths of an inch; somewhat flattened and thicker
laterally than vertically. Ground color black dorsally, brown
ventrally. Marked dorsally and laterally by small white irreg-
ular-shaped spots arranged rather irregularly as follows:—Two
transverse rows on each segment as seen dorsally; three longi-
tudinal rows as seen in lateral view, one nearly in line with the
spiracles, one above and one below, these being in addition to the
transverse dorsal rows of spots. Sometimes a fourth longitudinal
row may be made out below the other three and at the base of
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the legs and pro-legs. Head dark brown or black, sculptured or
pitted and shining ; marked with white patches more or less irreg-
ular in shape, the arrangement not entirely symmetrical. Legs
black and shining, with white patches on the first and second
basal joints. Head and body sparsely covered with nearly
straight light and dark hairs of medium length.

The larvae, adults and nests are shown on Plate III. Credit
is due to my assistants, Messrs. B. H. Walden and A. B. Champ-
lain, to the former for making the photographs and to the latter
for the drawing of the larva., Also to Professors J. B. Smith
and H. T. Fernald for the courtesies already mentioned.

THE PERIODICAL CICADA OR SEVENTEEN-YEAR
LOCUST IN CONNECTICUT IN 1911.

Brood No. II of the periodical cicada or seventeen-year locust,
Tibicen septendecim Linn., was scheduled to appear in the central
portion of Connecticut in 1911, so we were on the watch for it.
The station collection contains examples of this brood collected in
Branford in 1894, by Dr. W. C. Sturgis, then botanist of this
station. But in 1894 no attempt was made to obtain records or
to study the distribution of the insect in the state. In 1903,
Brood XI was expected, and though we made many observations
and inquiries, we did not obtain a single record.

Consequently, 1911 seemed to afford an excellent opportunity
to collect data, and in addition to the observations made by the
office force, much information was gathered from other sources.
On June 1st, five hundred return postal cards were issued to fruit
growers, entomologists, and others, particular care being taken
to include at least two observers in every town in the state. The
following request was sent out on the return postal cards:

OFFICE OF STATE ENTOMOLOGIST.
AGRICULTURAL EXPERIMENT STATION.

NEW HAVEN, CONN.
Dear Sir: June 1, 1911,
In a few days the seventeen-year locust or periodical cicada (Brood II)
is due to emerge from the ground in Connecticut, where it has appeared
every seventeen years since 1724. Though not of great economic impor-
tance, on account of its peculiar life history this insect is of great inter-
est, and this office seeks records of distribution in the state.
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Will you therefore kindly fill out the attached return post card, giv-
ing any notes regarding the presence or absence of this insect in your
locality this year? Please return this information on or before July 1st.

Thanking you in advance, I remain,

Very truly yours,
W. E. BrITON,
State Entomologist.

The results of the postal card canvass are as follows:

Return postal card requests issued ................ 500
Cards returned .........cccvvivieeenncnecencacnens 134
Failed to report ........ccoevvvvinnceccnncancanss 366
Reports of insects being present ............ccc...n 47
Reports of insects not present .......cocvvuvunenn. 87
Number of counties infested ................c..... 3
Number of towns infested ..................... v.. 21
Number of towns not infested ................... s8
Number of towns not reported ................... 89

A number of additional reports were received from correspon-
dents and acquaintances who had made observations at one or
more points in the state. From all the data gathered, it is evident
that Brood II of the periodical cicada appeared in 1911 in the
same localities as in previous cicada years. It was present in
the following counties and towns:

Hartford County: Avon, Berlin, Farmington, New Britain,
Plainville, Rocky Hill, Southington, West Hartford.

New Haven County: Branford, Cheshire, East Haven, Gull-
ford, Hamden, Meriden, New Haven, North Branford, North
Haven, Wallingford.

Middlesex County: Cromwell, Durham, Killingworth, Middle-
field, Middletown.

The area occupied by Brood II in Connecticut in 1911 is shown
on the accompanying map, figure 2, on page 298.

ABUNDANCE IN PARTICULAR LOCALITIES.

Though the shaded portion of the map indicates the area where
the adult cicadas were found, it should be understood that they
by no means occupied the whole of this area. As a rule, they
occupy high ground, and do not breed on the lower levels. They
were especially abundant on some, though not all, of the dry
wooded trap rock ridges, and here their song or rattling noise
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could be heard for a long distance. In some of the areas, inter-
vening, however, the cicadas are seldom if ever seen. For
instance, none were found on the station grounds and only a few
were noticed on the station farm at Mount Carmel, but on the
ridge west of the farm the noise at times was almost deafening.
One observer described the noise as being “like a great many
mowing machines going at once.”

In the following localities they were particularly abundant:.
West Rock and the ridge toward the north; Mt. Carmel and

—
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F16. 2. Map of Connecticut showing area occupied by Brood II of
the periodical cicada in 1911.

the ridge northward; Hanging Hills and vicinity, Meriden;
Shuttle Meadow district, Southington; Rattlesnake Mountain,
Farmington; Talcott Mountain, West Hartford; Lamentation
Mountain, Rocky Hill; East Meriden; Middlefield; East Wal-
lingford; Wallingford; North Haven; and Guilford.

Mr. E. C. Warner, who has a farm and orchards in the town
of North Haven near Clintonville, reported on June 1oth that
the cicadas were very abundant in one of his peach orchards on

" the north side of a piece of woodland, and that he counted 136
pupa skins on one tree. On June 27th he reported that much
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injury had been done by the ovipositing, causing the branches
to break and the leaves to wither and turn brown. Similar
conditions existed also in the peach orchards of F. H. Benton,
Z. P. Beach, W. A. Henry & Son, and C. O. Young, Wallingford ;
J. T. Molumphy, Berlin; C. N. Burnham, C. E. Lyman, Middle-
field; R. Wilcox & Sons, Guilford; and H. F. Baumgardt,
Hamden. -

Ovipositing occurred in the woodland generally, and the broken
branches dried up, giving the trees a brown appearance as if
scorched by fire. In some of these thickly infested areas the
cicadas were much more abundant than seventeen years ago, while
in other localities they were less abundant. Mr. Willis I. Savage
of Berlin stated as follows: “The ground in a neighboring orchard
that was uncultivated was covered with them, so that they could be
picked up by the quart. They seem to be in larger numbers than
seventeen years ago.” Mr. E. Rogers of the Shuttle Meadow
district, Southington, wrote: “There are more than there were
seventeen years ago.” Mr. Marcus Cooke of Wallingford says:
“More are seen here than seventeen years ago.” Mr. J. Norris
Barnes of Yalesville wrote: “These insects are present in the
woods in the locality of the old Hough and Barnes orchard site,
where seventeen years ago they were very abundant.” On the
other hand, Mr. S. G. Cooke of Branford states: “Not as many
as thirty-four years ago, when they did great damage in my apple
orchard. When they appeared seventeen years ago, I gave them
a good dose of Paris green mixed with ashes while they were
helpless, which killed most of them. Very few there this year.”
A friend who observed the cicadas in 1894 told me that the trees
on the east slope of Saltonstall Ridge in East Haven were brown
on the northern part of the ridge, but that the limits of injury
reached only about half its length, and was sharply defined, the
southern half of the ridge being green. As no such appearance
could be noticed in 1911, or important injury detected in the
locality, it is fair to assume that the cicadas were scarce there, or
at least much less abundant than seventeen years ago.

DATE OF APPEARANCE.
The first account that came to my notice regarding the presence
of the cicadas was from a Southington correspondent, published
in a New Haven newspaper of April 29th, 1911, stating that
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workmen on the farm of Benjamin Parkin plowed up countless
numbers of the pupz. The records of first emergence of the
adults, so far as reported, are as follows: Farmington, May 12th,
A. B. Cook; Unionville, June 4th, A. A. Moses; Avon, June
4th, J. W. Alsop; New DBritain, about June 1st, D. N. Camp;
Elmwood, June 3d, F. H. Stadtmueller; Berlin, May 28th, W. I.
Savage; Rocky Hill, June 3d, Miss M. J. Harris; Middletown,
June 2d, F. E. Boardman; Durham, May 28th, H, J. Nettleton;
Killingworth, June 7th, Mrs. M. 1. S." Evarts; Wallingford,
about May 25th, A. T. Henry, May 31st, G. A. Hopson, June 1st,
C. D. Hall, June 2d, M. A. Cooke; Branford, June 2d, S. G.
Cooke. The cicadas were thickest about the middle of June,
and then began to decrease in numbers, and soon after July 1st
they had disappeared.

DAMAGE TO TREES.

Though the pupz come out of the ground and crawl upon the
trunks, branches and foliage of trees and shrubs, and the aduits
emerge, leaving the old shells hanging there, they produce no
appreciable injury to the trees except the splintering of the twigs
caused by the females in laying their eggs. Several correspon-
dents wrote to this office that the cicadas were eating up their
trees. But as the adults are sucking insects, they could at most
only suck out a little of the sap, and could not devour any of the

"tissues. In laying eggs, however, by means of the sharp, tough
and horny parts of the ovipositor, the female is able to puncture
the hard wood and lay eggs in it. The ovipositor consists of
three spear-shaped pieces or blades, the lateral ones having ser-
rated edges for cutting. These pieces slide lengthwise upon each
other, and are very effective in mutilating the twigs.

The eggs are laid in longitudinal rows of punctures along the
under side of the twigs of the previous season’s growth, having
a diameter of between one-fourth and one-half inch. Where
there are many punctures in a twig it is often so weakened that
it breaks in the wind, and though sometimes falling to the ground,
it usually hangs, and the leaves dry and turn brown. There is
damage to the trees, no doubt, from the effects of great numbers
of the larve sucking at the roots, but this injury is difficult to
observe or estimate, and probably is usually attributed to other
causes.
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The greatest damage noticed by the writer was where peach
trees had been used for egg-laying. The weight of the fruit
caused the twigs to break and hang down, and the fruit as well
as the leaves withered. In portions of the orchards mentioned
nearly all the fruit was destroyed. Some twigs had five or six
peaches each, and broke very readily from their own weight.
Nearly all hung, however, until the wood became dry and brittle
before separating entirely from the tree. In addition to the loss of
the crop for the season, about a season’s wood growth was
destroyed, leaving little or no chance for the formation of fruit
buds for the following year. On apple and other fruit trees the
results were similar, though apparently much less serious than
with peach trees.

On rapid growing trees the scars soon heal, but on trees making
a slow growth they do not heal for several years. Ordinarily,
however, there is little or no permanent injury to the tree, and
soon after the insects disappear the orchardist thinks little about
them. The accounts of serious injury which one reads in news-
papers are generally based upon the imagination or upon other
causes, and are not the verdict of men who have given careful
study to the subject. The appearance of the splintered twigs is
shown on Plate V, b.

Hasits AND LIFe HisToRY.
[ J

Some six or seven weeks after the eggs are laid in the twigs,
the young cicadas hatch from them, drop to the ground, and
work their way into it, going twelve or eighteen inches beneath
the surface. Here they live a subterranean life for seventeen
years, where it is difficult to follow their movements and develop-
ment. Yet this has been done in three or four cases by the
Bureau of Entomology, and it was found that the larvae molted
four times, the fourth molt usually occurring about the tenth
year. They burrow chiefly with their forelegs, suck the juices
from the small roots from one-eighth to three-sixteenths of an
inch in diameter, and upon such food they subsist for the full
period of seventeen years, when the pupz crawl out of the ground,
leaving round exit holes about three-eighths of an inch in diameter.
Sometimes these holes are very close together, and in several
instances came out of the middle of a private road, where the
ground was very hard and solid. Earlier records of Brood II
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show that in some cases the pupz make cones or huts by raising
the soil up around their burrows to a height of two or three
inches. None of these were observed in Connecticut in 1911I.

The pupa crawls up the trunks of trees or upon the twigs or
leaves, the stems of weeds, or upon buildings and fences, and
soon the skin splits along its back and the adult cicada emerges,
at first a greenish white, limp, soft body. It remains near,
clinging to the surface with wings hanging downward, and soon
hardens and assumes its normal appearance. Within a week or
so after emerging from the shell the adults have mated and the
female has begun to lay eggs. As all do not emerge at the same
tiine, some adults may be found for a period of about six weeks.

The old shells remain upon the trunks and branches for a
long time. I counted nearly a hundred on the trunk of one tree
in Wallingford, and Mr. Warner counted 136 on one tree in
North Haven.

The rattling noise is made entirely by the males, which have
curious sound boxes or drums on the under side of the body just
back of the legs at the base of the abdomen.

DESCRIPTION,

Egg. About 2 mm. long, white or pale yellow, transparent,
slender, curved and .pointed at both ends.

. Iarva. Dirty white, light brown or yellowish color. A wing-
less grub, with forelegs modified for burrowing, and with suck-
ing mouth; resembling pupa. More or less hairy.

Pupa. About one inch long, nearly three-eighths inch thick,
light brown or tan in color, with prominent legs, the fore pair
fitted for burrowing. Head and eyes prominent, antenne
relatively small and inconspicuous. Abdomen large. Thorax
and abdomen smooth and shiny. Head and legs hairy.

Adult. Wingspread of about three inches. Body from one to
one and one-fourth inches long, about three-eighths of an inch
thick. Wings transparent, shiny. Costa bright orange-yellow,
other veins fuscous shading to orange at base of wings. Margins
and marginal cells more or less fuscous-shaded, the shading and
venation at base of marginal cells forming a W near the apex of
each forewing. Body dark brown or black above, waxy. Ven-
tral surface of body and legs brown shading to orange. Eyes
bright coral red in life, color mostly disappearing in death.
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Antennz filamentous, inconspicuous, tapering, 6-jointed, black.
The female has a sharp-pointed abdomen with a horny ovipositor
folded up on the ventral surface near the tip. The male has a
larger and more blunt abdomen, with a pair of sound boxes or
drums on the under side at the base, just back of the rear legs.

The appearance of the adults and pupal shells may be seen on
Plates IV and V, and in figure 3.

Fi16. 3. Periodical cicada, adults and pupa shell on leaf. Natural size.

NATURAL ENEMIES.

No parasites were reared from cicada eggs in Connecticut in
1911, though four species of dipterous (two-winged flies) larva
are known to feed upon them in the United States. Four species
of hymenopterous (four-winged flies) insects are known to para-
sitize the eggs, though only one of these, Latkromeris cicade
How., is at all abundant. This has been found sufficiently abun-
dant in some parts of the country to comsiderably check the
periodical cicada. Several species of mites are also known to
feed upon cicada eggs. .

This insect has predaceous enemies, one of the most important
of which is the large digger wasp or cicada killer, Sphecius
speciosus Dru., which stings the adult cicada and carries it away
to its underground nest to serve as food for the young wasps.
The sting paralyzes but does not kill the cicada, and the wasp
lays an egg on the body of the cicada, upon which the young
wasp larva feeds. No doubt predaceous ground beetles devour
some of the newly hatched young, as well as the emerging pupz.

It is probably true that birds devour large numbers of cicadas.
Hundreds of cicada wings were seen on the ground in many places
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in Wallingford, Guilford and other towns, and Mr. Orrin Gilbert
observed similar conditiorts at Middletown. Marlatt mentions*
the investigations of Mr. A. W. Butler, who found thirty-one
species of birds that fed upon the periodical cicada in South-
eastern Indiana in 1885. The most important of these were the
English sparrow, and among native birds, the robin, blackbird,
catbird, red-headed woodpecker, flicker, towhee, and orchard
oriole. In the list of less important cicada enemies we find the
thrushes, Baltimore oriole, several sparrows and fly catchers, and
the crow. We made no observations on the subject in this state,
but it seems to be recognized by at least some of the farmers of
Connecticut that crows feed upon cicadas. From two different
sources, Berlin and Middletown, the reports stated that crows
do not bother corn when cicadas are present in abundance.

A fungus described in 1851 as Massospora cicadina by Peck
destroys many adults, especially males, in some parts of the
country. This appears on their bodies as a greenish mold, but
was not observed on cicadas in Connecticut in 1911.

PREVENTIVE MEASURES.

It is hardly practicable to enforce any measures for the destruc-
tion of the larve or pupa in their subterranean chambers, except
in a restricted way on private grounds and over small areas.
Carbon disulphide injected into holes twelve inches deep, one
for each square yard, the holes closed, will undoubtedly prove
fatal to the larve.

The pupz and adults may be gathered by hand and destroyed
for the protection of choice trees or shrubs on private grounds.
Mr. Abner Hoopes of West Chester, Pa.,} had a field of nursery
stock containing some 240,000 peach trees near the edge of wood-
land infested by Brood X in 1902. Seven men were employed
for over two weeks, and by actual count these men each destroyed
more than 1,000 cicadas every day, or a total of about 100,000
altogether. Nevertheless, in spite of this work, Mr. Hoopes
lost 12,000 out of the 240,000 trees from the attacks of the
cicadas.

Small and choice specimen trees may be saved from injury by
covering them with mosquito netting.

* Bureau of Entomology, Bull. 71, p. 138. 1007,

+ Entomological News, Vol. XVIII, p. 108. 1907.
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The newly emerged adults may be easily destroyed by dusting
with fresh insect powder or pyrethrum in the early moming,
while the dew is on them. Spraying with kerosene emulsion
seems to be fairly satisfactory in destroying the adults, especially
if diluted not more than five or six times.

Various repellent substances have been tried from time to time,
and Slingerland* found some evidence that ordinary whitewash
will partially prevent them from ovipositing, especially if there
are untreated trees near at hand. Alwoodf observed that where
orchard trees were sprayed with Bordeaux mixture they were
injured considerably less than those untreated. Though we have
no real evidence, it seems probable that a spray of dilute lime-
sulphur, such as is now used on the foliage for summer spraying,
might be even more effective as a repellent than Bordeaux
mixture.

For a more detailed account of the periodical cicada or seven-
teen-year locust the reader should consult Bulletin No. 71, Bureau
of Entomology, U. S. Department of Agriculture, by Dr. C. L.
Marlatt, a publication from which the writer has drawn freely
in preparing this paper. It contains a series of maps showing
the distribution of each brood, and also gives a complete bibliog-
raphy regarding this insect, up to the time of its publication in
1907.

Descriptions of other kinds of cicadas occurring in Con-
necticut may be found in Entomological News, Vol. XVIII, p.
16, 1907.

THE MAPLE LEAF-STEM BORER.
Priophorus acericaulis MacG.

The life history of this insect was first discovered in 1906, and
published in Entomological News, Vol. XVII, page 313, and men-
tioned in the report of this station for that year, page 295, and it
was again rather common in 1911. Specimens of its work were
received on May 25th from Brookfield Center and from Glaston-
bury, on May 31st from Meriden, and on June 1st from Derby.
It was also noticed in New Haven, Wallingford, and several other
towns by entomologists from this office. Apparently it was more

* Bureau of Entomology, Bull. 71, p. 143. 1007.
1 Bureau of Entomology, Bull. 40, p. 75. 1003.
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abundant in 1911 than it has been since 1906. The insect is one
of the sawflies, and was first described by Dr. A. D. MacGillivray
from material sent him from this office, in Canadian Entomolo-
gist, Vol. XXXVIII, page 306, September, 1g06. As no adequate
account of the species or illustrations of its work have ever
appeared in the station publications, this brief article is included
here in hope that the illustrations on Plate VI may enable someone
to recognize the trouble.

CHARACTERISTIC INJURY.

The petioles or stems of the leaves are tunneled by the larve,
and break off at a point half to quarter of an inch from the
blades. The blades fall late in May and early in June, often
covering the ground, while the stems or petioles remain upon
the tree until ten days or two weeks later, when they are
shed and drop to the ground. Property owners not understand-
ing the trouble are greatly alarmed, and fear that the tree will
lose all of its leaves. In the very worst cases that have come to
my notice, however, not more than one-third of the leaves
dropped. If there is a storm about June 1st, often a large num-
ber of leaves are taken off in one or two days.

Lire History AND HaBbiTs.

The egg is laid on the stem at the base of the leaf-blade about
the first week in May, though probably oviposition extends over
two or three weeks. There is no record regarding the time
necessary for the eggs to hatch. The larva tunnel in the stems
for about a month, often eating out the inside completely, and
leaving only a cylinder of epidermis closely packed with castings.
The stem thus keeps its shape, or perhaps is somewhat swollen,
but it has no strength. The epidermal tissue is usually eaten
nearly through when the larva approaches maturity, about three
weeks after hatching, and the stem breaks. off at this point. The

. greater portion of the stem hangs upon the tree for a week or
ten days, ripens at the base as it would in autumn, and drops to
the ground. The larva emerges from the stem through a hole
in the side and goes into the ground three or more inches, and
pupates in an earthen cell resembling the cell of the common cur-
rant worm, a closely allied species. The adult emerges the fol-
lowing May, and is a small four-winged fly with transparent
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wings, black antennz, head and thorax, and with honey-yellow
abdomen and legs.

The egg is colorless, about 1 mm. long and five times as long
as thick, falcate or curved, with ends blunt and rounded. The
full-grown larva is about one-third of an inch long and one-
sixteenth of an inch in thickness, light yellow, with dark yellow
or light brown head. Egg and larva are shown in figure 4.

FIGuRE 4. Maple leaf-stem borer. 1, full-grown larva;
2, head of same; 3, egg. All greatly enlarged.

NaTUurRAL CHECKS AND REMEDIES.

A single example of a chalcidid parasite, still undetermined,
but resembling Pteromalus, was reared from the material in the
breeding cages.

No experiments have been made with remedies, but as it took
seven years to finally obtain the adults of this species, it is evi-
dently not hard to destroy. The knowledge of its life history
indicates that if the ground under the infested trees be cultivated,
or sprayed with kerosene “emulsion about June 15th, when the
larve are going into the ground, a large proportion of them will
be destroyed.

RECORD OF PRELIMINARY TESTS TO PREVENT
DAMAGE BY THE WHITE PINE WEEVIL.

By W. E. BritroN AND B. H. WALDEN.

The white pine weevil, Pissodes strobs Peck, is the most serious
insect pest of young white pines in Connecticut. This insect
has been present in the state for many years, but its injury has
greatly increased during the past few seasons, owing to the fact

24
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that the white pine is being extensively planted as a forest tree.
The larva of the weevil bores in the terminal shoot or leader of the
past season’s growth, usually killing it in one season, thus check-
ing the tree for one year. If this was the extent of the injury,
one of the lateral branches would gradually assume an upright
position, taking the place of the leader, but this in turn is often
killed by the weevil, so that in a few seasons the tree is but a
stunted bush. } '

The common practice has been to cut out and burn the leaders
containing the larvae as soon as the injury is noticed. As the
adult weevils pass the winter in the ground and come out about
the first of May and feed upon the leaders for a few days before
depositing eggs in them, treating the leaders either to poison or
repel the adults was suggested. Extensive experiments in this
direction were prevented by other work, but a few preliminary
tests were made in a small field owned by Mr. E. Kent Hubbard
of Middletown. The trees were eight to ten feet high, and had
been injured seriously by the weevil in previous seasons. The
applications were made May 17th, probably after some eggs had
been laid as a number of adults were present at this time. Mr.
Wickson, the superintendent, observed a pair of adults on May
13th, and treated a number of trees on that date.. The materials
used and the results are givenin the following table:

No. No.
Materials used. trees lml Remarks.
treated. leaders.

Paste lead arsenate,” 4 lbs. in 50

gallons water, 1% oz.pergal.; ¢ 1 |Noinjury from treatment.
Paste lead arsenate, 4 ozs. in

1 gallonwater............... II 3 ' |{No injury from treatment.
Commercial lime and sulphur, 1

pint in 1 gallon water........ 3 o {No injury from treatment.
**One for All,” 8 ozs.in 1 gal- Nearly all leaders treated

lon water...........cccenntn 8 o showed injury.
‘Whale-oil Soap, 8 ozs. in 1 gal-

lon water................... 8 1 |No injury from treatment.
Tree Tanglefoot............... 3 |!' 1 |[Noinjury from treatment.
Checks.....oovvievvnvennnnns, N 10 6

* This treatment made by Mr. Wickson May 13th. All other treat-
ments made May 17th,
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The applications should have been made about May 1st, or
perhaps earlier in certain seasons. The lead arsenate applied
May 13th appeared to give better results than the stronger mix-
ture (at the rate of 12 lbs. in 50 gallons) applied five days later.
Though these experiments are not extensive enough to form any
definite conclusions, they indicate that considerable injury from
the weevil can be prevented by spraying the leaders with lead
arsenate at the proper time. Trees up to four or five feet high
could be sprayed with a good knapsack pump at a small cost.

There were not enough trees sprayed with lime and sulphur
to form any conclusions. It would simply act as a repellent, and
must be tested further to note its value, also to watch the effect
on the trees; yet in this case not even the pine leaves were injured
by the mixture, which was of the same strehgth as is commonly
used on dormant fruit trees to kill San José scale. Whale-oil
soap is more expensive to use than the materials above mentioned.
Tree Tanglefoot is impracticable on account of the difficulty in
applying it, and on account of injury “One for All” of the com-
position and proportions used must be abandoned, though the
manufacturer claims that its composition has been changed so that
no injury now follows its use.

THE CHERRY TENT-MAKER OR CHERRY TORTRIX.
Archips cerasivorana Fitch.

This insect was first described by Fitch in his third report on
the noxious insects of New York, page 382, but seems to have
been seldom mentioned in literature. As it attacks chiefly the
choke cherry, it can scarcely be considered as an injurious insect,
and this may explain the small number of references. Neverthe-
less, the nests are very conspicuous, and may be seen by any
observer. For this reason a note regarding it is included here.

According to Weed,* the eggs are laid in summer in flattened
masses on the bark of choke cherry bushes near the ground.
Though at first yellow, the egg-cluster soon turns dark brown,
and is almost indistinguishable from the bark except on close
inspection. These eggs do not hatch unti! the following spring,
when the larva crawl to the top of the bush and there construct
their nest or tent, which is generally cone-shaped, being largest

* Bureau of Entomology, Bull. 26, n. s., p. 33- 1900.



310 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

at the base near the ground, and tapering upwards until it reaches
a sharp point at the top. The entire bush is enveloped and the
branches drawn together and fastened by the web, inside of which
the caterpillars feed. An illustration from the U. S. Department
of Agriculture, used in Smith’s Economic Entomology, figure 371,
shows between fifteen and twenty of these tents close together,
and some of them apparently as high as a man’s head. Usually
they are less abundant, but may be seen singly or in clusters of a
few nests each in clumps of choke cherry bushes along the road-
sides or hedgerows. Specimens were received in 1911 from Rox-
bury and Milford. There is but one brood each year.

Though the choke cherry is the principal food plant, it also
feeds upon the garden cherry and upon birch, especially Betula
populifolia. Kellicott* stated that in 1882 this insect was “too
abundant in certain ornamental birches in Buffalo.” Spraying
with lead arsenate would, of course, prevent damage.

The caterpillar is reddish brown in color, about one and one-
fourth inches in length, and with a dark brown shiny head.

The adult moth has a wingspread of about an inch. Fore-
wings reddish brown, with darker brown patches. Secondary
wings and under surface lighter reddish brown. Adult, larva,
pupa and nest are shown on Plate VII.

THE POPLAR MOCHA-STONE MOTH OR TENT-
MAKER.

Melalopha (Ichthyura) inclﬁsa Hubn.

A note in last year’s report, page 710, mentions the prevalence
of this insect, which also continued to be abundant in 1911. The
caterpillars feed gregariously upon the different kinds of poplars
and willows, and make small webs which remain on the twigs
and resemble the winter nests of the brown-tail moth. The cater-
pillars do not remain in the nests, however, through the winter,
like the brown-tail caterpillars. They rest in them while feeding,
but pupate in September or early October. The empty webs
hang to the twigs after the leaves fall, and are frequently mis-
taken for brown-tail nests.

* Fifth Report U. S. Ent. Commission, p. 505. 1890,
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Evidently there are two generations annually, as the larve
are found during May and June and during August and Septem-
ber, and the adults appear in March and may be taken during
April and May, and again in July and August. The loosely
spun cocoons may be found between partially folded leaves on the
ground. Ordinarily this insect is not sufficiently abundant to
cause much damage, and when it does appear in numbers, spray-
ing the trees with lead arsenate is a satisfactory remedy.

The fully matured caterpillar is about one and one-half inches
long and between three-sixteenths and one-fourth inch in thick-
ness, body nearly cylindrical, with first and second and eleventh
and twelfth segments tapering. Color dark brown or black. with
four narrow dorsal lines honey-yellow in color; three similar
lines show laterally above the spiracles, and below them the entire
body color, including prolegs, is honey-yellow, excepting the true
legs, which are black. Head black, somewhat shining, covered
with soft hairs. On each of the fourth and eleventh segments
there is a closely set pair of high, pointed tubercles, dark brown
in color, bearing hairs. Body more or less thickly covered with
soft curved hairs, white and light brown in color.

The adult moth has a wingspread of about one and one-fourth
inches, color light brownish gray, with apical third of wings
darkened with reddish brown or fawn and marked with fine white
lines. Head dark brown, and a patch of the same color upon the
thorax has margins extending in convergent lines to a point at
the base of the secondaries.

Both larva and adult moth are shown on Plate VII, a. This
insect is also called the poplar defoliator and the poplar prominent.

THE COLORADO POTATO BEETLE.
Leptinotarsa decemlineata Say.
By B. H. WALDEN,

The Colorado potato beetle or “potato bug,” as it is often
wrongly called, is probably one of the best known insects in the
state, but as many inquiries are being received about it as well
as for literature regarding it, the following account is given.

The Colorado potato beetle, as the name suggests, is supposed
to be a native of Colorado, where it was first observed feeding
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upon one of the nightshades common in that region. Through
the introduction of the potato by the western settlers, the beetle
found a food plant preferable to the native nightshade, and began
to spread eastward over the sections in which potatoes were then
grown. The insect was described in 1824 by Thomas Say, but
did not begin to attract attention as arpest of potatoes until about
1865, when the insect had crossed the Mississippi river in its east-
ward journey. The potato beetle reached the Atlantic coast about
1872-73. The spread of the insect had been so rapid that in 1876
it covered about one-third of the United States, and methods of
treatment were discussed at a meeting of the Connecticut Board
of Agriculture held during that year.*

The insect is too well known to need detailed description. The
adults, which are of a yellowish color with ten longitudinal black
stripes on the wing covers, pass the winter in the ground and
emerge early in the spring, often before the potato plants appear
above ground. The beetle feeds for a few days, when the female
lays a number of masses of orange-colored eggs, usually on the
underside of the leaves. The eggs hatch, depending upon the
temperature, in 4-10 days. The larve or “slugs” become full-
grown in about 16 days to 3 weeks and then go into the ground
to pupate. The adults of the second brood begin to appear in
about two weeks. There are two broods each season. The egg-
layIng period may extend considerably over a month, so that the
insect is found in all stages nearly all summer, and the adult
beetles often cause as much injury as the larve.

Other cultivated plants often seriously injured by the Colorado
potato beetle are egg plants, tomatoes, tobacco and occasionally
peppers. It feeds readily on any of the wild solanaceous plants,
and in the absence of these has been known to attack cabbage,
thistle and mullen.

Remedies. It is interesting to note that the Colorado potato
beetle was the first insect against which an arsenical poison was
used. In small fields the beetle can be kept in check by jarring
the adults into a pan of kerosene, and picking off any egg-masses
at the same time. Large fields are treated with arsenical poisons.
Paris green was one of the first poisons employed for this pur-
pose, and is extensively used at the present time. It can be

* Conn. State Board Agriculture Report for 1876, pp. 203-268.
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applied dry while the dew is on the plants by means of a powder
gun at the rate of about one pound to the acre. The objection
to this method is that many of the powder guns cannot be accu-
rately adjusted to evenly distribute so small a quantity of material,
and many of the plants will be burned by an excess of Paris
green, while others will not receive sufficient poison to be effectual.
A better method is to mix the Paris green with 10-20 parts of
cheap flour, sifted land plaster or air-slaked lime before applying
It is always advisable to add lime (air-slaked) to neutralize the
soluble acid usually contained in Paris green, and if this is done
no injury will result. Large plants can be much more thoroughly
treated by spraying. The Paris green should be used at the rate
of one pound in 100 gallons of water to which two pounds of
fresh slaked lime has been added. It can be combined with
Bordeaux mixture, which is used to control blight, without the
addition of the extra lime.

Lead arsenate is replacing Paris green in spraying potatoes as
in all other spraying with arsenicals, The paste lead arsenate
should be used at the rate of three pounds in 50 gallons of water,
or the dry lead arsenate at the rate of 114 pounds in 50 gallons
of water. The lead arsenate is less liable to injure foliage, sticks
to the leaves much better than Paris green, and one application
is often as effectual as two or more of the latter.

Poison should be applied as soon as the young larvee begin to
hatch, and the number of applications to be given will depend
upon the abundance.of the pest as the season advances.

Often only an occasional plant will be infested at first and with
a-small amount of poison in a compressed air knapsack sprayer
one can treat these in a short time. Frequently this will reduce
the numbers so that no further treatment will be necessary.

Dr. J. B. Smith of New Jersey recommends spraying potatoes
as soon as the beetles begin to feed in order to kill these before
the eggs are laid. ’ -

Attention is called to the following articles for a more complete
account of the Colorado potato beetle:

The Colorado Potato Beetle. Report of New Jersey Agr. Expt. Statiom,
pp. 452-458. 1805,

The Colorado Potato Beetle. Circular No. 87, Bureau of Entomology,
U. S. Dept. Agr. 1907.
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THE PEACH SAWFLY IN CONNECTICUT IN 1911.
By B. H. WALDEN,

The peach sawfly, Pamphilius persicum MacG., which was
discovered in the state in 1906 and found to be not only a new
enemy of the peach but an undescribed species, was discussed
in the Seventh Report of the State Entomologist.*

In the orchard of Barnes Brothers at Yalesville, which was
sprayed in 1907, the treatment was so successful that the insect
has not again appeared in sufficient numbers to require further
treatment, but it has spread gradually to other orchards, and is
now well distributed throughout the central and eastern part of
New Haven county, is present in the western portion of Middle-
sex county, and probably extends into the southern part of Hart-
ford county. In 1910 considerable injury was reported in the
orchards of Barnes Brothers at Durham and in the orchards of
Charles E. Lyman at Middlefield, although as far as we learned
no peach trees were sprayed during that season to control this
insect. The peach sawfly also stripped many small trees in the
orchard of J. A. Martin, Wallingford, in 1910, and on June oth,
1911, the writer visited this orchard by request to learn if the
insects were abundant enough to cause serious injury later. The
owner stated that the adult flies were very abundant during the
previous week. At the date of the visit there were very few
adults present. There were, however, many hymenopterous
insects (unidentified) flying about the trees which might be
mistaken for the sawflies. These may have been parasites of the
above pest. Eggs of the sawfly were present in a large section
of the bearing orchard, and were more numerous, four to
five on a leaf, in the two-year trees that were defoliated
the previous season. The owner was advised to spray the young
trees the followimg week with lead arsenate and also that part of
the bearing orchard where the eggs were the most numerous, and
to watch the remainder of the orchard and to spray if there was
any indication of the trees being defoliated. The owner sprayed
the trees as advised, including many more of the bearing trees.
In all between eight thousand and ten thousand trees were sprayed

* Report Conn. Agr. Expt. Station, pp. 285-300, Pl I-VI. 1907-08.
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with lead arsenate, two Ibs. to 50 gallons of water, to which was
added 14 quarts commercial lime-sulphur. No injury was
reported to the foliage and the sawfly was held in check. Several
isolated trees not sprayed were badly eaten,

In the Durham orchards of Barnes Brothers about 20,000 peach
trees were sprayed with lead arsenate, using three Ibs. in 50 gallons
of water. Many of the trees were badly injured by the spray,
and some trees that were given, as considered by the men, “an
extra good treatment,” dropped nearly all their leaves. The
lead arsenate was a standard brand guaranteed to contain 15 per
cent. arsenic oxide. One and one-half pounds of the lead arsen-
ate would probably have been sufficient to kill the sawfly larvae,
as insects of this class are very readily killed. The lead arsenate
used in spraying 6,000 peach trees without injury in 19o7 con-
tained less than 12 per cent. of arsenic oxide. Whether the higher
percentage of arsenic oxide in the lead arsenate used in 1911 was
responsible for the injury or whether the injury was due to solu-
ble arsenic or to weather conditions, we are unable to state. The
indications are that this brand of lead arsenate contained an excess
of soluble arsenic, as one orchardist severely injured the foliage
of apple trees from an application of it. In the station experi-
ments the past season, peach trees were sprayed with lead arsenate
combined with lime-sulphur preparations with little or no injury,
as follows:

(dne orchard.)

The first and second sprayings with dry lead arsenate, 2-50, with com-
mercial lime-sulphur at the rate of 1-1350.

Two 1bs. dry lead arsenate with self-boiled lime-sulphur 8-8-50.

No injury to foliage observed. -

(Two orchards.)

First spraying with paste lead arsenate, 3 lbs, with self-boiled lime-
sulphur 8-8-50.

A very slight injury to the foliage.

A different brand of paste lead used in each orchard.

In the self-boiled lime and sulphur preparations the lime may
tend to neutralize any soluble arsenic that may be present in the
lead arsenate. In spraying for the peach sawfly we would advise
using only 174 lbs. of paste lead arsenate in 50 gallons of water.
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HOW TO GET RID OF ANTS.

In Lawn or Garden. With a crowbar make holes eighteen
inches deep in the nests. If a section of the lawn is infested, holes
should be made about two feet apart over the area. In each hole
pour about two fluid ounces of carbon disulphide and stop up
the opening. The fumes will penetrate the tunnels and kill the
ants. Fire should not be used near this liquid, which is inflam-
mable. '

In Cellar, Kitchen or Pantry. Place naphthalene flakes in the
runways or around the edges of shelves and corners of rooms
where the ants usually enter and travel. They are soon driven
away.

FiGure 5. Female Leopard Moth. Natural size.
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THE LEOPARD MOTH.*
Zeugera pyrina Linn. (= escwli Linn.)
By .W. E. BriT1ON, S'tate Entomologist, and

G. A. CroMIE, Superintendent of Trees
in the City of New Haven.

APPEARANCE OF INFESTED TREES.

Many of the magnificent elms that have stood as landmarks
on the streets and in the central parks of New Haven and other
coastwise cities of Connecticut for over a century are dying with
little outward apparent cause. And not only are the veterans
being destroyed, but trees of all ages suffer where apparently
receiving sufficient food and moisture. Dead branches may be
seen in numbers, standing above the leafy masses in the tree-tops.
Each storm brings down numbers of branches, many of them in
full leaf, and if the broken ends are examined, one will notice
that just underneath the bark the branch has been girdled. This
is the work of an insect that has only within the last few years
reached Connecticut, but which has already proved itself our
most serious insect enemy of shade trees,—the leopard moth.

Trees recently infested show small twigs broken over and
wilted, the leaves on the ends of occasional branches turn yellow
and in a few weeks drop. Trees in a later stage show a mass
of dead upper branches, as shown on Plate IX, while from the
trunk and larger limbs sprouts or suckers appear. Here and
there branches are seen with comparatively few, small, sickly
leaves. Yet when the tree is cut down the trunk and larger limbs
have the appearance of perfect health.

Since the larva bores largely in the sapwood and cambium,
the damage done by it is unusually severe, the work of one insect
often being sufficient to kill a small tree. Remaining in the wood
during the greater part of its life, it is rarely seen by the casual
observer, and for the same reason no general and convenient

* This paper was published as Bulletin 169, November, 1911, in an
edition of only 3,000 copies, and distributed to entomologists and others
known to be interested. It is here reproduced with slight emendations.
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methods of controlling it are available, as in the case of insects
which eat the foliage. It does not confine its attacks to elms,
but is a very general feeder, being found to some extent on nearly
all our deciduous trees and larger shrubs. Like many other
insect pests that have at various times become unusually destruc-
tive, this leopard moth is not a native of this country, but was
introduced here probably from Europe. The number of dead
branches caused by it not only threatens the life of the tree, but
falling from the height to which some of our large trees have
grown, are a source of great danger to property and to persons
passing beneath them. In Newark, N. J., scarcely a large tree
of species susceptible to attack stands to-day, uninjured by this
pest, while numbers of young elms recently planted are being
deformed.

In Central Park, New York City, Dr. Southwick ‘“has removed
hundreds of loads of branches killed by this insect,” while in
Cambridge, Mass,, numbers of old elms have already been
removed from this cause,

In New Haven the damage is especially severe in the older
sections of the city, within a radius of one mile from the City
Hall. On Central, Wooster and Broadway Greens most of the
older trees have either been removed or are badly mutilated by
the removal of the dead wood. In other parts of the city the
insect is present, but severe damage can be found only in occa-
sional groups of trees. Because the female moth is a poor flyer,
a tree (or a group of trees) is liable to be the home of succeed-
ing generations as long as portions of it remain alive, while
trees only a short distance away are often free from the pest.
The trees of New Haven are at present especially liable to injury
because they are large and in long, close rows, with interlacing
branches, and of species readily attacked.

Tuis INsecT A Pest IN EUroPE.

Though apparently the leopard moth is less serious as a pest
of shade trees in Europe than in this country, it nevertheless
does considerable damage. Theobald® states that it attacks
chiefly the cherry, apple, pear and plum in England, but that he
has also seen young walnut trees killed by it, and furthermore
that “it has been decidedly on the increase in apple trees during
the last few years.” He also remarks that the leopard moth has
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long been known as a borer into the trunks of various trees in
England and all over Europe. In addition to the trees just
named, Miss Ormerod™ mentions ash, beech, birch, elm, holly,
lime, oak and horse chestnut. Gillanders™ includes the haw-
thorn and sycamore among the trees attacked and injured in
England. Rev. J. G. Wood®® many years ago wrote that though
the leopard moth infested fruit trees in England, it seemed to
do little if any harm to them. Eckstein™ writes of the leopard
moth as also attacking syringa, willow, maple, mountain ash and
mistletoe in Germany, in addition to the food plants already
mentioned here. Kollar®* states that in the neighborhood of
Vienna the leopard moth injures the trunks of elm, walnut, pear
and apple trees. To this list, according to Judeich-Nitsche™,
may be added linden, poplar, cytisus, alder, pomegranate tree,
spindle tree (Exonymus) and pine.

The leopard moth is figured in Atlas d’Entomologie™ Fores-
tiere, plate 29, by E. Henry.

The foregoing references have been cited here to show that the
insect is a recognized pest of trees in Europe, although Dr. L. O.
Howard, who has made several trips through Europe, states in a
letter that the insect does not seem to be especially destructive
in any part of Europe which he has visited.

OccurreNCE 1IN OTHER COUNTRIES.

Though the leopard moth is found throughout Central and
Southern Europe, according to the Bureau of Entomology®® it
also occurs in Asia Minor, Northern Morocco, Algeria and South-
western Africa. Mr. South® states that it is also present in
Corea and Japan.

According to P. Lesne,™ this insect is the worst pest of the
cork oak in Algeria, though after three years work he claims®*
to have brought it under control by the use of carbon disulphide
squirted into the galleries, or better yet, placed in gelatine cap-
sules small enough to be inserted in the burrows. The moisture
in the wood dissolves the gelatine in twenty-four hours, and the
fumes then kill the borers.

HisTorYy OF 1TS SPREAD IN AMERICA,

The leopard moth occurs in Europe, and is believed to have
been introduced from there into the United States, though the
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. date of its introduction is uncertain, The species is included by

Walker in his list of Lepidoptera in the British Museum,* as
occurring in North America, and by John G. Morris in his
"Synopsis of the Described Lepidotera of North America,* with
a brief description, and the locality given as “North America.”
Two years later (1864) the late Professor A. S. Packard, in his
Synopsis of the Bombycidae of the United States? also includes
Zeuzera pyrina with the same statement as occurs in the Morris
catalogue, from which it may have been copied. Zeuzera pyrina
may also be found in the list (page 10) of North American
Lepidoptera, published by the Brooklyn Eatomological Society
in 1881.

Professor John B. Smith** however, doubts the identity of
the species listed as Z. pyrins in Walker’s catalogue, which
Morris, and probably Packard, had followed. Smith visited the
British Museum and was unable to find any specimens or rec-
ords®® there to warrant Walker’s citation that Z. pyrina occurred
in North America at the time his catalogue was issued.

The first definite record of the occurrence of the leopard moth
in America is a short note by Mr. Jacob Doll in Papilio,* which
states: “A fine example of this well-known European species was
taken in a spider’s web in Hoboken, N. J., in June, last, by Mr.
Schmitz. It was alive and was endeavoring to escape from the
web. The specimen is now in the collection of Mr. B. Neu-
moegen.” This was written in 1882, and the moth taken in 1881.

Entomological News for March, 1904,* states that this speci-
men was a female, and was captured in 1879 instead of 1881.
Be that as it may, the destructive work of the moth was observed
in Central Park, New York City, in 1884, by Dr. E. B. Southwick,
and in 1887 at Newark and in 1889 at Arlington and Orange,
New Jersey. In 1894, Dr. Southwick pronounced it one of the
worst insect pests attacking shade trees.*”

In 1894, Smith stated?® that Col. Nicholas Pike reported that
the leopard moth' occurred in Connecticut. It was soon noticed
in cities near New York, though spreading much faster toward
the northeast along the coast than in any other direction. In
1905, Dr. Felt*” reported the pest at Kensico, N. Y, a point
twenty-five miles north of New York City. The earliest Massa-
chusetts record that we can find is that of a male taken by Mr.
C. A. Frost® at Medford, July 1st, 1903. In 1907, Professors
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C. H. and H. T. Fernald*® called attention to the presence of the
insect in the vicinity of Boston. In 190g{the senior author
learned of its great destructiveness to the gees of Cambridge.
Mr. £. H. Armstrong has observed its wotk at Taunton, Fall
River and New Bedford, and Chapman®® reports its presence at
Concord, Lowell and Lawrence, as well as at many other places

FIGURE 6.4 Shaded area shows present distribution of the leopard moth
in the northeastern states. Cape Cod may also be infested but we have
no records to show it.

nearer Boston. Mr. Armstrong is authority for the report that
the insect occurs at Providence, Newport, Westerly and East
Greenwich, in Rhode Island.’

The leopard moth is reported by Professor Smith® as occur-
ring as far south as Long Branch, N. J., and Mr, Bartlett has
seen it at Asbury. At the present time, as is shown by the map,
Fig. 6, the insect occurs from Asbury, N. J, at least to the
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vicinity of Lawrence, Mass., and in nearly every city along the
coast, between these points, much damage has been done by it to
shade trees. We have no records of the occurrence of the insect
at points more than twenty-five miles inland. It is diffictilt to
explain why it should spread so much more rapidly toward the
northwest, along the coast, than in any other direction. Chap-
man questions® whether the infestation around Boston may not
have resulted from a separate and later importation.

DisTRIBUTION AND SPREAD IN CONNECTICUT.

Though, as already stated, the leopard moth was reported to
have reached Connecticut by 1894,*® the first definite record that
has come to our notice is that of Mr. H. M. Russell, now of the
Bureau of Entomology, who formerly lived in Bridgeport, Conn.
Mr. Russell collected specimens of the leopard moth at Bridge-
port in 1901.5¢

The first Connecticut specimen in the collection of this station
was taken in New Haven, July 1st, 1907, by Professor H. W.
Foote of Yale University. Since then a number of specimens,
chiefly males, have been taken around electric lights. Mr. A. B.
Champlain, a former assistant in entomology at this statiom,
collected and observed the males during 1910 and 1911, at several
arc lights, including those near the station on Prospect street.

The photograph on Plate IX was taken on the New Haven
Green in 1908, and shows that the pest had then been at work
for some time, as is evidenced by the dead terminal branches.

Mr. E. H, Armstrong of the Providence Forestry Company,
Inc., has informed the senior author that he has observed the
work of the leopard moth in New Haven, New London, Mystic
and Stonington and that with the exception of Cambridge, Mass.,
he considers New Haven the worst infested spot thdt has come
under his notice.

Mr. F. A. Bartlett of the H. L. Frost & Bartlett Company
states in a letter that he has observed the work of the insect in
practically every town and city along the Connecticut coast this
year, and that it has been especially serious at Bridgeport and
less so at Stamford and South Norwalk. He also saw a little
of its work at Danbury, which is about twenty-five miles inland.

Mr. D. ]. Caffrey, assistant in charge of the gypsy moth work,
observed, in 1911, many trees showing the characteristic leopard
moth injury at Wallingford, about twelve miles from the coast.
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In September, 1910, the leopard moth was found infesting
young apple trees in a nursery at New Canaan, Conn., the adult
insect was reared from the larva, and a short account was pub-
lished in the Journal of Economic Entomology®* for June, 1911,
This locality was less than ten miles from the coast. The insect
was found again in the same field in September, 1911.

DESCRIPTION,

Adults.—Wing expanse from two and one-half to three inches in the
female and about one and three-fourths inches in the male. Wings dirty
white and semitransparent, with a yellow or brownish front margin to the
fore wings and the same color extending along the principal veins. The
wings are marked with metallic blue dots, as shown in the accompanying
illustrations, Figure 1, and Plate XVI, 6. The markings are much more

Ficure 7. Leopard moth caterpillar. Dor- Ficure 8. Pupa,
sal and lateral views, natural size. natural size.

pronounced in the female than in the male, which sometimes has very faint
dots. Color much brighter in the female. Thorax white or yellow
dorsally, with six blue-black spots, three in a row on each side. Ventral
side, black; abdomen, black, with more or less whitish pubescence, and
the female has an extensile three-jointed ovipositor, by means of which
eggs are laid under the edges of bark; legs, black; the second and third
pairs of femora bearing whitish woolly hairs. The female has thread-like
and the male feathery antennz. The female is shown in Figure 1, and
both sexes on Plate XVI, a.

Egg—The eggs are about the size of a pinhead, or one-sixteenth of
an inch long, oval, somewhat pointed, and salmon or orange-yellow in
color. They are usually laid singly or in groups of two, three, or four
each. Shown on Plate XVI, b.

Larva—Length about two and one-fourth inches, dirty white, dull
yellow, or flesh-colored, marked with dark brown or black tubercles, each
bearing a short bristle. The fourth to the tenth segments inclusive bear
two pairs of tubercles, the front pair being closer together than the rear

25

(
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pair. The second, third, eleventh and twelfth segments have smaller
tubercles arranged more nearly in transverse rows. Laterally, there is
a row of brown tubercles just above and another row just below the
spiracles. A second row of smaller tubercles may be seen on the bases
of the legs and pro-legs. The large cervical shield and smaller anal
shield are dark brown. Head, dark brown, with upper part of front
lighter. Legs, light brown. The larva is shown in Figure 7, and on
Plate XVI, c.

Pupa.—About one and one-half inches long, scarcely tapering, anal
extremity, blunt; dark brown in color. On the proximal and distal
margins of each abdominal segment there is dorsally a ridge consisting of
a number of short, black spines or teeth, .pointing backward. Similar
spines or hooks, projecting forward, occur on the ventral surface of the
posterior segment. Shown in Figure 8.

Ficure 9. Head and cervical FiGure 10. Anal plate of larva,
shield of larva, much enlarged. much enlarged.

All stages of the leopard moth are shown in the accompany-
ing illustrations. .

Lire History AND INJURY.

Just as the manuscript of this bulletin was ready for the
printer, a publication on the same subject by James W. Chap-
man,® and published by the Bussey Institution of Harvard Uni-
versity, came to hand. Mr. Chapman, by original observations,

“has made an important contribution to the habits and life his-
tory of this insect, and we have] therefore, revised several par-
agraphs in this bulletin, to include the chief results of Mr.
Chapman’s studies.

The adult moths appear during a period extending from May
to September, according to the circular issued by the Bureau
of Entomology.®®* In New Haven, however, by far the greater
number are found during the early part of July, while specimens
have been secured during late June and the first week in August.
The male is much the smaller, and flies with ease, being attracted
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by the electric lights. The female has a heavy body, and flies
very little, preferring, if possible, to lay eggs on the same tree
where she emerged from the pupa. For this reason, high trees,
isolated, and one hundred feet or more away from others injured
by the leopard moth, may remain uninfested for years, while
continuous rows of trees with branches touching are soon
infested throughout.

The moths eat nothing and live at the mosg but a few days,
the male dying immediately after copulation, the female as soon
as the eggs are laid. One female captured by the junior author
lived three days.

The eggs are inserted in crevices in the bark, or beneath -
plates of bark, one to several in a place, usually in the higher
branches of the tree. They may, however, be laid on larger
branches or on the trunks of small trees. * They are less than
one-sixteenth of an inch in length, oval, and yellowish or salmon
colored. Several observers, including the junior author, have
found the eggs laid by females in confinement, in several masses,
due, no doubt, to the unwillingness of the female to deposit
them sooner than necessary under unsuitable conditions. Num-
bers of the borers, just hatched, were found, and in every case
they were working singly, usually just above a bud or twig on
one of the smaller branches. This, according to J. W. Chap-
man,* means that the new larvae do not enter the branch at the
place where they hatch, but crawl some distance to the smaller
twigs. Although this is the rule, the junior author has found
several which had entered branches two to five inches in diameter,
taking advantage of crevices in the bark. Each female may
deposit from 400 to 800 eggs.

The larve hatch within a few days (ten days, according to
Mr. Walker?®), being plentiful in the latter part of July, and
immediately commence their destructive work, boring into the
branches. A careful examination of the twigs of an infested
tree will show a slight amount of the white, powdery sawdust
expelled by each larva during the first few days after hatching.
In a few days the character of the expelled frass changes to
small cylindrical pellets, light golden or brown in. color.

Several experiments made by Mr. J. W. Chapman®® are of
value in showing the activity of the newly-hatched larve. A
number of these were placed at the base of a fresh lilac bush
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and soon commenced to climb. On reaching the twigs, they
were at once taken off and again placed at the base, when they
wotld immediately commence climbing again. In this way four
of those making the greatest progress had in four hours traveled -
distances varying from twenty-five to eighty feet.

Other experiments showed that some of the more recently
hatched larvee were able to crawl from fifty to one hundred
feet on the ground, through grass and rubbish, while others
nearly full-grown would move very little, but would protect
themselves by spinning together small particles of sticks and dirt.

Growth is rapid, and the larve reach a length of about an
inch by the end of the first season. The general tendency is
for the insect to work upward from the hatching point, or from
any opening made for expelling the frass. Small twigs are
hollowed out, leaving little but a shell of bark, and small branches
may be girdled, causing them to break off during a heavy rain.
Where the young hatch in larger branches, the regular burrows
are often varied by small, irregular patches eaten out of the
inner bark. Branches too small, in a dying condition, or other-
wise unsuitable, are vacated, the insect crawling on the outside
of the bark and making a fresh entry on another and usually
larger branch. A burrow may strike a knot or small branch,
when, after going back several inches, the insect starts in a new
direction. New outlets may be made, and the use of old ones
discontinued from time ‘to time. These outlets are always in
some protected situation on the under side of a branch or in a
crotch. They are kept covered with a closely woven silk web,
this being broken and remade each time the frass is expelled.
In one case the web was broken by the junior author and
remade by the insect five times within an hour. This web cer-
tainly helps to conceal the hole, and may be used to keep out
air, parasites, ants and other .insects. Unlike the galleries of
the sugar maple borer, those of the leopard moth are kept clear,
all frass being removed as soon as a small pile has accumulated,
and cement sidewalks under badly infested trees are often lit-
tered with the brownish pellets expelled from the burrows.

During the latter part of October the larvae leave the outer
wood and bore slanting holes upwards and into the wood two
inches or more from the bark, where they remain in a dormant
stage over winter. Sharp™ cites Kalendar to the effect that the
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larva forms a temporary cocoon in which it passes a winter sleep
before again feeding in the spring, but this is not the case in
Connecticut, as Mr. Cromie has taken numbers of naked larve
from the branches during winter.

The boring is continued in the same manner during the next
summer, but the damage done is now much greater, both the
insect and the branches attacked being larger. Branches four
to eight inches in diameter may be entirely girdled, or large
patches of wood may be eaten out. The wounds made the pre-
ceding year now show at their worst, the bark falling away, and
ugly ridges being made where they have partially healed.

When fully grown, the larve are about two and one-fourth
inches in length, and most of them do not enter the pupa state
until the early part of the succeeding summer, when they are
nearly two years old. The writers have reason to believe that
some of those hatched early change to pupz and complete the
life cycle as those appearing latest during the next year. How-
ever, those passing the second winter continue active boring in
the spring, changing to brownish pupz in May or later. This
is done in a small chamber within a few inches of where the
larva has previously cut its way almost through the bark. It also
further protects itself, before pupating, by a fine web placed
between itself and the place of exit. In from four to six weeks
the pupa cuts through the bark and, by means of protuberances
on the abdominal segments, wriggles itself partially out of the
hole, where it leaves the shell or pupa case after it flies, as may
be seen on Plates XI, b, and XV,

As shown before, this insect attacks to some extent nearly
every tree, native or exotic, growing in this region, except ever-
greens, so that a full list is not necessary. However, in New
Haven the American elm is one of the kinds most severely
attacked, while, owing to its dark, plated bark, even on the
smaller branches, the insects in it are very hard to detect. With
it, in amount of injury done, may be classed the silver maple and
the sycamore maple. Other common species often seriously
injured are ash, English elm, basswood or linden, tulip, sugar,
red and Norway maples, poplar and horsechestnut. The honey
locust, sycamore, sweet gum, and oak seem much less liable to
attack, in many cases, in New Haven, remaining uninjured,
although standing in rows with affected elms,
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NaTURAL ENEMIES AND CHECKS.

In this country no parasites have been recorded that hold the
leopard moth in check. In Europe a chalcidid parasite of the
subfamily Encyrtinae, Lstomastix (Copidosoma) truncatella
Dalm., has been reared by E. A. Fitch. (Entomological Magazine,
Vol. XVIII, p. 116.) This and an ichneumonid, Schreineria
geugere Schrein (not Ashm.), are mentioned in a letter to Mr.
Cromie from the American Consul-General at Berlin, the informa-
tion being received by him from the Kaiserliche Biologische
Anstalt fiir Land- und Forstwirtschaft in Dahlem-bei-Steglitz.
The former, L. truncatella, is probably the same as was reared in
this country from the cabbage looper, Plusia brassice Riley.
(Rept. of Ent. U. S. Dept. Agr. 1883, p. 121.)

An examination of hundreds of the caterpillars and pupa, as
well as the burrows made by them, shows that the leopard moth
is remarkably free from natural enemies of all kinds. In no
case was there evidence of either parasitic or predaceous insects.
Dr. L. O. Howard, who has given some attention to the subject,
has not found that any effective parasitic check exists even in
Europe, though he has promised to bring to America the species
known to occur there. Mr. Cromie found in New Haven a cater-
pillar dead in its burrow amd full of small ‘maggots, but these
proved to be a Phorid fly, Aphiocheta nigriceps Loew., which
probably did not attack the borer until after it had died from some
other cause. This was the only indication found of an insect
being destroyed while in its burrow. All pupa, the stage gener-
ally exhibiting parasitism, seemed to have developed properly.
Undoubtedly some check to the insect must exist before the bur-
row is developed, because of the small number of burrows found
as compared with the large number (several hundred) of eggs,
laid by each female. Either the female is unable to deposit any
large number of her eggs in proper situations, and they thus fail
to hatch, or the eggs themselves are largely eaten by the birds or
insects found in cities. The writers have noticed that English
sparrows search for and apparently find food on elms infested by
the leopard moth in July, when the eggs should be plentiful
and the young borers just hatching, but their prey might have
been other insects. In many cases small holes, barely started by
newly hatched larve, were found vacant, indicating that birds
had secured the insects before they were able to enter the wood.
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As the leopard moth is a pest chiefly of cities and towns, it
is thought that certain birds, especially woodpeckers, assist in
checking it, especially in the country districts. The habits of the
moths in flying about electric lights would lead one to expect
that many of them might be eaten by bats and night-flying birds.
It is also believed that sparrows sometimes may feed upon
the eggs or young larvee. Smith states®® that the leopard moth
is a serious pest only where the English sparrow has driven away
the native birds.

No other explanation can be given of the scarcity of the
leopard moth in the country, adjacent to infested towns, except
the presence of insectivorous birds. This tendency of the insect

to become a pest only within cities and towns is noted by several

English, French and German writers, as well as in this country.
Mr. James Walker of Newark, N. J., states that infested elms
placed in a nursery outside the city limits of Newark were rid of
the larva by woodpeckers. This coincides with a statement made
by P. Lesne,” who mentions having seen in Northern Algeria
numerous woodpecker holes ending in the burrows of the leopard
moth. While traveling from one branch to another, a habit of
this insect, it is exposed to the attacks of birds. Mr. J. W. Chap-
man®® also cites evidence of squirrels in the Boston parks chew-
ing the smaller branches to secure the larva, which they relish.
Especially in early summer, numbers of small girdled branches
in full leaf are broken off by storms. Nearly all of these contain
the caterpillar which has done the girdling, and the branch soon
wilts and dies. Though most of the larva desert the branch
within two or three days after it falls, the junior author has
found several of these shrunken and in a dying condition on the
branch, showing that the insect cannot sustain life on the dead
wood. It is also evident that very few of those which leave the
branch are able to again find and climb a large tree. On city
streets these branches are usually gathered at once and destroyed
because of their. hindrance to traffic. In parks it is even more
necessary that this should be done, as here the insects can
easily leave the fallen branches and enter shrubbery or small trees.

REMEDIAL TREATMENT.

In view of the protected life led by this insect, treatment is
especially difficult. Tunneling under the bark during the greater
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part of its life, it is not affected by arsenical or contact sprays.
The protracted period during which it may appear as a moth
hinders effective action against the adult. Isolated trees recently
infested, and small trees with smooth bark, can be saved by a
thorough inspection two or three times a year, followed by the
removal of badly infested branches and the destruction of larva
found, either by the injection of carbon disulphide (bisulphide)
into their burrows or the insertion of a hooked wire to draw them
out. Large trees badly infested should be cut down at once.

Unfortunately, this insect lives so concealtd a life as to attract
little attention until it is well distributed in a town or city and
serious damage has been done to the trees. Where not already
present, all planting stock should be bought from nurseries free
from this pest,—probably in a district not yet affected. A care-
ful watch must be kept for its first appearance, when, because
of the inability of the female to make long flights, the removal
of the trees for a couple of hundred feet around the affected
section will form a quarantine that will greatly help to keep it
in check. Special attention can then be given to all trees in and
close to the affected area. Most citizens are averse to having
trees removed from in front of their property until they are very
far gone, but stern measures are necessary in preventing the
spread of this insect.

Electric Lights. The moths are attracted by the strong arc
lights used for street lighting, and numbers of them, largely
males, could be secured in the flying season by sending men
around to collect them from nine to twelve o’clock at night, or
" by the payment of a small bounty to boys, according to the
quantity collected. This method of check, especially where
females are secured, is of immense value, as it is much easier
to prevent eggs being laid than to find the larva, which would
otherwise hatch.

Mr. J. W. Chapman,*® during the month of July, had placed
in the Harvard College yard three six ampere arc lights, without
globes or reflectors. About twelve inches beneath each light a
pan three inches deep and twenty-foutr inches in diameter was
suspended by wires. The pan was then half filled with water,
with a thin film of kerosene on top. These lights were run as
traps during the first two weeks of July, the insects being
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attracted to the lights and then falling into the pan and being
killed by the oil. In this way 279 male and 58 female moths were
taken. Undoubtedly if the traps had been placed during June,
when the moths first began to fly, a correspondingly larger num-
ber would have been taken.

Removal of Affected Branches. Trees badly affected are best
removed, as the pruning of large numbers of branches leaves
only mutilated specimens not worth the cost of the repeated
inspection and treatment required.

Pruning should be done while the tree is in foliage, preferably
twice a year, once in spring and once in late summer. The num-
ber, size and color of the leaves is the best guide as to affected
branches. The tendency is not to remove many of these, which,
if left, will probably die later in the season, or at least harbor
numbers of eggs and of the young larve whose work does not
yet show. All dead branches should be removed at a point well
below the beginning of the green wood, so as to be more likely
to secure the insects doing the damage. Branches containing
small leaves, leaves thin or yellowish in color, or those where the
leaves are few and scattered, are sure to be infested, and should
be removed.

Inspection, and Destruction of Larvae. On large numbers of
trees over fifty feet in height, the expense of this method is
prohibitive, and the difficulty of locating the insects renders it
impracticable: Especially is this so with elms of even smaller
size, because of the rough, scaly bark on all but the smallest twigs.
Also on such trees the branches are very numerous, long, slender
and horizontal, making climbing in some places impossible.

To find out how successfully this method could be applied to
large elms, the junior author selected several badly infested ones,
sixty to eighty feet high, and had two of his best climbers treat them
under his personal inspection, without limiting them as to time.
Then live branches which had thus been carefully examined were
cut from the tree and the bark peeled with a draw knife, expos-
ing all leopard moth galleries. Less than twenty-five per cent.
of the larve on the infested branches had been secured while on
the tree. Also, Mr. Chapman, in describing the experiments in
Harvard College yard, states that previous to placing the trap
lamps, in which over three hundred moths were secured, “the
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yard had been patrolled since early spring by three men, who
spent their entire time searching out and destroying the larvee
and pupz of the moth.”®® On smaller trees, in New Haven,
especially of species with smooth bark, it was found possible,
by a thorough inspection, to secure practically all of the older
larvae.

In East Orange, New Jersey, where there are few elms, and
the trees are, as a rule, from ten to fifty feet in height, the fol-
lowing method, carefully applied for three years, has placed the
leopard moth under control :—Gangs of men, trained to the work,
in August and September of each year look on the ground and
sidewalk under every tree for the piles of brownish pellets and
sawdust dropped by the borers. Carefully spotting the branch
over each pile, the man climbs the tree and, if experienced, can
locate nearly every hole, which, at that time, is covered by the silk
web, when the insect is either secured with a wire, or carbon
disulphide is injected from a small oilcan, and the hole stuffed
with putty or soap.

Although the burrows are usually well cleared of frass, allow-
ing the fumes of the carbon disulphide free access, there may
be other outlets to the burrow, so the method of securing the
insect with a wire is surer. A piece of No. 16, soft, steel wire
is used, one end being bent into a very small hook, and sharpened
from time to time by cutting the end of the hook in a slanting
direction with a pair of linesman’s pliers. Often the insect can-
not be reached without cutting the burrow open for some distance
with a stout jackknife, but this is easily done, as there is only
the bark to cut through, and the real injury is not increased. If
the branch is found to be nearly girdled, it had better be cut off.

In this way the larger larvee (those in their second summer),
which, of course, are found in the larger branches, are destroyed,
preventing the laying of eggs the following summer. The same
method is followed out the succeeding fall, when the younger
larva, which, by this time, have grown large and come down to
the larger branches, are also procured.

In high trees, the wind so scatters the falling pellets as to make
it impossible to ascertain from their location on the ground the
rumber or location of the insects in the tree.

Disposal of Infested Wood. It is very often not convenient
in large towns or cities to burn the infested wood secured after
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storm3 or by the trimming and removal of trees. Often the wood
could be utilized by people in the vicinity in which it is collected,
or it may be left at some nearby public dump.

During the spring of 1915 the junior writer secured a number
of branches broken off by storms, and containing larve. The
borers remained in the wood for a few days, until the leaves
began to wilt and the wood commenced to dry, when most of
them left the branches. Unable, however, to find new green
branches to enter, they soon grew thin and died. Mr. Chapman,®
with older larva, secured later in the season, found that the borers
were able to exist during the winter in wood removed from the
‘tree and to emerge as moths the following spring. Unless the
wood is to be used immediately, or placed in a dump where they
will soon be buried by ashes, dirt, etc., branches secured by trim-
ming or blown down by storms should be burned.

Care in Planting. Until some effective check is found for
this insect, it is best not to plant too heavily those species of trees
which are especially liable to attack. Species with short, strong
branches, covered with smooth bark, should be given the prefer-
ence, being more easily inspected and taken care of by the
methods just given. Planting the young trees a greater distance
apart than usual, makes it more difficult for the insect to spread
from one tree to another, °

In this connection, it might be said that, in Brooklyn, one of the
first cities in America to be infested, Mr. J. J. Levison reports
the insect as far less injurious than formerly, although no direct
measures have been taken for its control, and the junior author
has seen there rows of elms and other trees almost untouched
by this insect.

Care of Trees. Although trees in good health are not immune
to attack, many authorities claim that they are less liable to injury
than unthrifty trees. It is certain that in New Haven the great-
est damage by the leopard moth has been done to trees on streets
where the conditions are most adverse to tree life, and at least
wounds are more easily healed, and recovery after attack is surer,
where the trees are kept in a thrifty condition.
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p. 207 (brief acct.).

65 1854-66 Walker, F. List of Specimens of Lepidopterous Insects

in the Collection of the British Museum.

66 1873 Wood, J. G. Insects at Home, p. 428 (brief illus. acct.).

67 1874 Kaltenbach, J. H. Die Pflanzenfeinde, pp. 73, 184, 429, 548
774 (mention of food plants).

68 1800 Ormerod, E. A. Manual of Injurious Insects, p. 320 (brief .
illus. acct.).

69 1802 Ormerod, E. A. Text Book of Agricultural Entomology,
p. 132 (mention, illus.).

70 1895 Judeich (J. F.)-Nitsche (H.) Forstinsektenkunde, p. 773
(illus. acct.). =
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71 1895 Schlich, Wm. Manual of Forestry, vol. iv, p. 264 (descr.
not¢ about injary and food plants).

72 1897 Eckstein, K. Forstliche Zodlogie, p. 479 (brief acct.).

73 1898 Ormerod, E. A. Hand Book of Orchard and Bush Fruit
Insects, p. 132 (illus. acct.).

74 1901 Sharp, D. Cambridge Natural History, vol. vi, p. 395
(mention).

75 1903 Henry, E. Atlas d’Entomologie Forestiere, p. 29 (illus.).

76 1904 Theobald, F. V. Report on Economic Zodlogy, ii, p. 30
(note).

77 1905 MacDougall, R. S. Journal Board of Agriculture (Lon-
don), 12, No. 2, p. 115. Abstract Expt. Sta. Record, vol
xvii, p. 1002 (remedial treatment).

78 1908 Gillanders, A. T. Forest Entomology, p. 247 (brief 1llus
acct.; sycamore, hawthorn).

79 Lesne, P. Compt. Rend. Academy Science (Paris) 146,
’ p. 493 (great damage to cork oak in Algeria).
8o Theobald, F. V. Report on Economic Zodlogy, p. 24 (brief
note).
81 1909 South, R. The Moths of the British Isles, p. 348.
83 Theobald, F. V. Insect Pests of Fruit, p. 46 (illus. acct.).
83 Theobald, F. V. Report on Economic Zodlogy, p. 29 (brief

note, illus.).

84 1911 Lesne, P. Compt. Rend. Academy Science, 152, p. 1269.
Abstract Expt. Sta. Record, vol. xxv, p. 464 (larvz in
cork oak).

SUMMARY.

The leopard moth occurs in Europe and parts of Asia and Africa,
and was probably accidentally introduced into this country from
Europe more than thirty years ago, being first noticed at Hoboken,
N. J., and later spreading toward the north and east along the coast.
At the present time it is found from Asbury, N. J, to Lawrence,
Mass., but has not been taken more than twenty-five miles inland.

The larvae or caterpillars cause great damage to nearly all kinds
of shade trees by boring in the branches just under the bark and
cutting large galleries, often across the grain, thus girdling them.
Dead branches extending above the mass of foliage in the tree-tops
are a sign of attack, and many twigs will be broken off or wither
during the summer. The pest has been especially destructive to elm
and silver maple trees in the coast cities and towns of Connecticut,
but is not so abundant in the open country. It has caused much
damage also in the cities of New Jersey, New York City, Providence,
Cambridge and Boston.

The adunlt moths are dirty white, with semitransparent wings
marked with metallic blue dots. These have an expanse of one and
three-fourths inches in the male to two and one-half inches in the
female. The larva is yellow or dirty white, marked with brown or
black dots, and about two inches long. See illustrations.
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The moths appear about July 1st, the males being very common
around electric lights, and the females lgy eggs singly or in groups
of two, three or four, in the crevices of the bark or near the buds.
The larvee, hatching in a few days, begin to tunnel in the twigs, and
by the end of the season are about one inch in length. They leave
the small branches and crawl over the bark to enter larger ones,
cutting large galleries in them and expelling the frass through round
holes, which they soon close with silk webs. During October the
borers go deeper into the wood, and remain through the winter two
inches or more beneath the bark. They pupate in their burrows the
second spring, and before the moth emerges the pupa works itself
partly out of the opening, and the adult flies away, leaving the empty
case protruding from the burrow.

There are few natural checks, only one parasite being known in this
country and four in Europe. It is believed, however, that certain
birds, especially woodpeckers, prevent the spread of the leopard moth
in the open country. Many larves are doubtless killed by the break-
ing off of the branches, which in cities are carted away and destroyed.

Removing infested branches; injecting carbon disulphide (bisul-
phide) into the burrows, and stopping the opening; probing with a
hooked wire for the larva; are some of the methods of control

Planting species of trees not badly infested, like oaks, honey locust
and sycamore, and especially those kinds that do not grow very
large, and have a smooth bark; placing trees further apart, so that
the larvee cannot easily crawl from one to the other; and keeping
the trees well nourished and vigorous, are the chief preventive
measures.

HOW TO GET RID OF FLIES.

Flies breed in filth and then travel over food. They are
especially attracted by filth and by the odors of the pantry and
kitchen. Coming from foul and decaying animal and vegetable
matter, their feet and bodies carry many germs which may be
and are deposited upon human food. Several important diseases
of mankind are spread in this way, including typhoid fever,
cholera and dysentery,

Though flies may breed in any decaying animal or vegetable
matter, probably ninety-five per cent. of them develop in stable
manure, '

Life Period. Each female may lay 120 eggs, which hatch in
less than twenty-four hours, and the maggot and pupa stages
each last about five days, making only ten days from the egg to
the adult fly. The adult fly may live for many weeks.

Abolish Breeding Places. Prevent the breeding of flies by not
allowing manure to accumulate about stables. It should be
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‘removed once each week. If not feasible to do this, keep it in
a screened shed or cellar, or treat it with oil every few days.
Garbage cans and swill tubs should be covered, and not kept near
the kitchen. Sanitary closets should be maintained.

Screen all Human Habitations. In order to reduce the danger
of contracting disease through the agency of flies, these insects
should not only be reduced in numbers, but even the few should
be kept out of houses. All rooms should be provided with
screens. It is especially important that the dining room, kitchen
and pantry should be kept free from flies, and it is equally impor-
tant to keep flies from the sick room.

Food should never be exposed to flies.

To Kill Flies in Houses. 1. One of the best fly poisons is for-
malin mixed with water in about five per cent. strength, exposed
in a shallow dish. The flies will drink it and die. Professor
R. 1. Smith of the North Carolina Station recommends one table-
spoonful of commercial formalin to a half-pint cup of half milk
and half water, placed on a shallow plate, with a slice of bread in
the liquid. The bread gives more surface upon which the flies
may alight. Formalin fly poison is not dangerous to use and is
especially successful in reducing an abundance of flies if the room
can be closed and if they do not have access to any other form of
moisture.

2, Traps are also serviceable,

3. A liberal use of insect powder (Pyrethrum) in a tight
room will stupefy the flies and they may be swept up and burned.

4. Sticky preparations such as “Tanglefoot” fly-paper will
catch many flies.

5. Use wire fly-killers to destroy stragglers.

BRIEF NOTES.

A l!xgnt:on of the Cotton Moth into Connecticut. During the
last week of September a swarm of brown moths appeared in
New Haven and probably other Conmnecticut towns and cities.
It was the cotton moth, Alabama (Aletia) argillacea Hubn., from
the Southern States, which in its larval stage feeds only upon
cotton, and is believed not to hibernate in the United States,
except possibly in Texas. The great abundance of this insect
in the South in 1911 was mentioned by Mr. W. D. Hunter in a

26
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paper given at the Washington meeting of the American Asso-
ciation of Economic Entomologists, December 27-29, 1911. Con-
siderable injury to the cotton plant resuited from the attacks
of the caterpillars.

In New Haven, the moths were resting by hundreds on the
walls of the railroad station, and other buildings, especially near
the water front, were literaily covered. The following account
was copied from one of the local papers:

Army of Moths Nearly Tie Up Railroad.

“Swarms, several of them, containing a few millions, more or less,
of brown moth millers have descended on Union station, and the train-
men’s shanty, and for a time so large was the number of the invading
host that they made folks about the depot think a heavy storm was com-
ing up. The moth millers settled themselves at the east end of the sta-
tion on platform pillars on the side of the depot and some more swept
to the west end and beyond and cluttered up the walls of the trainmen’s
shanty just west of the station to such an extent that there was scarcely
a spot where the boards could be seen. The visitors were most active
when the sun came out periodically during the day.

It was reported that they settled so thickly on the rails near the yard
master’s shack in the Water street yard that a switcher with a small
string of cars behind it could not get under headway because the wheels
of the locomotive, passing over the millers, slipped.”

Another newspaper stated that the brown-tail moth had reached
the city in great numbers, and threatened to do much damage.
On September 25th I counted thirty of these moths inside a closed
trolley car on Whitney avenue on the way to my office. During
a residence of nearly eighteen years in New Haven I have never
before observed orcollected this insect, though the station collection
contains specimens taken in Waterbury by Mr. H. S. Woolley.
Such a swarm is therefore unusual, but the migration in 1911 was
extensive and widespread, according to reports in Science by
Professor H. T. Fernald, who observed the -moths at Amherst,
Mass., and Mr. J. L. Randall, who reports them at Pittsburgh,
Pa. Dr. Henry Skinner, in Entomological News for November,
page 415, records them as being present in great numbers at
Philadelphia, and Mr. R. A. Muttkowski, in the same journal for
February, 1912, page 83, records the abundance of the moths in
the vicinity of Milwaukee, Wis. In the Ottawa Naturalist for
1911, page 129, Mr. Arthur Gibson reports it as being unusually
abundant throughout Western Ontario in September, 1911. A
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single example was received from Mr. H. S. Douglas of New
London. Professor John B. Smith states* that, though the cotton
moth does not breed in New Jersey, “each year adults fly north
in considerable numbers after midsummer, and some of these
flights reach us, as a swarm or in scattering individuals.”

A Dipterous Parasite of the Imperial Moth. Mr. Champlain
collected a chrysalis of the imperial moth, Basilona smperialis
Dru., cutting it out of the ice on the edge of a pond at Lyme,
Conn., December 4th, 1910. On February 6th, 1911, the chrysa-
lis was fractured and showed six Tachinid puparia inside. On
April 20th a perfect specimen emerged of one of our large
-Tachinid species, Latreillimyia bifasciata Fabr. This fly has a
body about half an inch long, thorax grey or pruinose, abdomen
black, with two yellow bands on last two segments. Body more
or less covered with stiff hairs or bristles. '

A Borer in Spruce Twigs. On June 4th, 1910, a spruce twig
containing a borer was received from a local nursery. The borer
was a lepidopterous larva not familiar to us, and was placed in
the breeding cages. The adult proved to be a small pyralid moth,
and was identified by Dr. H. G. Dyar of the U. S. National
Museum as Dioryctria abietellsa D. & S. Dr. Dyar stated that
the specimen was typical, and like those from Europe, but was
different from those reartd in this country from pine cones.

Prevalence of Hickory Bark Borer. The hickory bark borer
Scolytus quadrispinosus Say has caused much damage to native
hickory trees, especially in the southwestern part of the state,
during the season. Some trees in New Haven show signs of
attack. This is the same beetle that in 1901 killed more than
110 hickory trees on the Hillhouse place in New Haven. The
infested trees were cut, which is about the only remedy. An
account of this insect may be found in the Report of this Station
for 1901, page 267, and the beetles and their work are shown
on Plate VIII of that report. Utilizing the trees for timber and
fuel and destroying the bark and refuse before May 1st will kill
most of the overwintering beetles in the bark.

The Apple-Leaf Crumpler. On May 12th, 1911, a case-bearer
with trumpet-shaped case on apple was received from Mr. E. D.
Curtis of Litchfield. Adult moths appeared in the breeding
cages June 21st, and proved to be the apple-leaf crumpler,

* Report N. J. State Museum: Insects, p. 471. 1009,
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Mineola indiginells Zell. The larva also feeds upon plum,
cherry and quince, but is seldom destructive, especially if spraying
is generally practiced to control the codlmg moth. The adults
are shown on Plate II, a.

Chrysanthemum Leaf-Miner or Marguerite Fly. On April 8th
we received from R. H. Comstock of Milford a plant of mar-
guerite daisy having leaves infested with the chrysanthemum
leaf-miner or marguerite fly, Phytomysa chrysanthemi Kow. The
leaves were badly tunneled by the larva, some of which had
pupated in the tunnels. On April 16th the first adult, a small
two-winged fly, emerged, and by April 20oth a good series of
adults had been obtained. This is probably a native American
insect, and attacks chrysanthemums, marguerites, feverfew,
cinerarias, eupatoriums and tansy. The eggs are laid in or on
the under sides of the leaves and after hatching the minute larva
mines or tunnels in the tissues of the leaf between the upper and
lower epidermal layers, the mined areas showing as whitish mark-
ings on the green leaves. The damage has been so great in some
instances that the growers had to abandon the commercial grow-
ing of these plants. Gathering and destroying the infested
leaves, especially the first ones to appear, has been practiced with
good results. Where greenhouses can be fumigated with hydro-
cyanic acid gas, this would undoubtedly prove the most effective
of any treatment. It is also probable that some of the oil or
nicotine sprays may penetrate sufficiently to destroy the larvae.

Tent Caterpillars, The apple tent caterpillar, Malscosoma
(Clisiocampa) americang Harr., has not been very common in
the vicinity of New Haven for several seasons. Apparently it
is more abundant elsewhere, judging by the letters received.
Specimens were sent from Westport, Stamford, New Haven,
Union, and Lisbon. This insect-has been mistaken for the gypsy
moth, but is entirely different in appearance, as the caterpillar is
more decidedly brown in color, and with a more prominent white
dorsal line than the gypsy caterpillar. Neither does the former
bear prominent tubercles, or such conspicuous bristly hairs.
Moreover, the tent caterpxllar is found chiefly on apple and wild
cherry, and it makes a nest in the forks of the branches, remain-
ing within the nest at night and during stormy weather, but
going out of it to feed on pleasant days. When about fullgrown,
the caterpillars have a habit of clustering on the outside of the
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nest, where they are very conspicuous. An account of this insect
may be found in Bulletin 139, and in the Report of this Station
for 1902, page 139.

The forest tent caterpillarg M. disstria, was twice received from
Hartford. This species makes no tent, but the caterpillars feed
singly, often clustering on the trunks of trees when fullgrown
and ready to pupate. The forest tent caterpillar has a decided
though peculiar blue tint, and instead of a continuous white dorsal
line; a row of keyhole-shaped white spots along the back.

Woolly Pine Aphids, Chermes pinicorticis Fitch and Chermes
pinifolie Fitch. Frequently pine trees growing in woodlands or in
ornamental plantings in parks and private grounds are infested
by this insect, which forms upon the smooth bark white cottony
or woolly patches. If we examine the flocculent matter, we find
it made up of small brown plant lice or aphids, each bearing a
large number of wax filaments or threads, thus giving it the cot-
tony appearance. This insect is usually found on the shaded
trunk of the tree, sometimes nearly covering it and again only in
small patches. This is called the woolly pine bark aphid, C.
" pinicorticis.

Another and larger species, C. pinifolie, known as the woolly
pine-leaf aphid or pine-leaf Chermes, occurs on the leaves, the
young settling around the whorls of branches and feeding especi-
ally on the new and tender growth. Though no careful study
of these insects has been made in Connecticut, it is certain that
both species occur here, and probably often on the same trees.

An infestation of one and possibly of both forms together
occurred in the white pine plantation of the Middletown Water
Company in Middlefield. In response to inquiries, we advised
that the trees be sprayed with kerosene emulsion. A visit to the
plantation was made June 22d, 1911. Men were then spraying,
and had already treated about 7,000 trees out of 38,000 planted
there. The others were sprayed later. The trees were set in
1904, and though a few trees here and there had died from root
injury, most of them had made a good growth.

The kerosene emulsion spray was successful in killing the
woolly aphids, as the white patches disappeared and there was
only an occasional slight injury to the leaves of the trees.

The Woolly Apple Aphis. The woolly apple aphis, Schizoneura
lanigera Hausm., causes some injury to apple trees in Connecticut,
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though undoubtedly it is a much more serious pest in territory
further south and west. Specimens were received in 1911 from
Seymour, West Haven, Clinton and Putnam. Occasionally in the
nursery a tree is seen with the insectg on trunk or lower branches,
and often the characteristic bluish white woolly or cotton appear-
ance is noticed on large trees, especially in wounds or cankered
areas which are prevented from healing because the aphids clus-
ter there and suck out the sap for their food. On small
branches an irregular knotty formation usually results from the
attacks of the aerial form, and the root form causes similar irregu-
lar swellings upon the roots. This is thought to be due to the
poisoning of the parts attacked.

The root form survives the winter, and the aphids migrate in
spring to the trunk and branches. In late fall a generation of
winged aphids appears, and these migrate and lay eggs in the
crevices of the bark, thus starting new colonies.

The aerial form may be easily destroyed by spraying with
kerosene emulsion, soap and water, or miscible oil. The root
form may be eradicated by the use of carbon disulphide in the
soil, and the. free use of powdered tobacco has been tested with
satisfactory results. In setting new orchards in a section where
the woolly aphis causes much damage, it is advisable to mix the
tobacco dust with the soil placed about the roots. !

The Elm Beale. Gossyparia spuria Modeer. This scale insect
was sent from New Haven, Yalesville, and Toronto, Canada, dur-
ing June. This is one of the soft scales, having no shell or armor,
and is dark brown with a marginal fringe of white wax resem-
bling cotton or wool. The insect is oval in shape, about an eighth
‘of an inch long, and has a tendency to locate in the cracks and
crevices between the plates of bark, especially on young trees.
It feeds by sucking out the sap. It sometimes attacks and kills
the lower branches of medium-sized trees. There is but one
generation each year, and the young are born alive about the
middle of June. At first they settle along the veins on the under
sides of the leaves but later return to the branches. Honeydew
is freely exuded and drips upon the ground. A spray of kero-
sene emulsion or of common soap and water (1 lb. in 8 gallons)
applied at any time of the year will kill this insect. An illustra-
tion showing the appearance of the elm scale may be found in
the Report of this Station for 1905, Plate III, ¢,
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The Woolly Maple Leaf Boale. The woolly maple leaf scale,
Phenacoccus acerscols King (see Report for 1905, p. 226 and Plate
VII), is rapidly increasing as a pest of sugar maples, in the
cities and villages of Commecticut. Samples of this sucking
insect were received twice each from Bridgeport, Danbury and
Ansonia, and once each from New Haven, Middletown ,and
Greenwich, between July 12th and October 16th. Many trees
seriously infested have been observed in New Haven, Hartford,
Wallingford and other places, and Mr. G. A. Cromie, superinten-
dent of trees in the city of New Haven, states that over fifty
infested trees needed spraying this winter in New Haven. A
forceful stream of water from the hose will dislodge many of the
insects from the crevices of the bark in summer, and spraying
with ten per cent. miscible oil in winter is recommended by Pro-
fessor J. B. Smith of New Jersey for the bark form, while the
leaf form cannot well be sprayed, but by burning the fallen leaves
most of the insects are destroyed. Mr. F. A. Bartlett, however,
states that the sugar maple is sometimes damaged by a fifteen
per cent. oil application, when other kinds of maples are not
injured.

The Locust Borer. The section of a trunk of a black locust
tree filled with insect galleries sent to this office in July (see
Plate VIII, ¢) showed the work of the larvae of a beetle known
as the locust borer, Cyllene robinie Forst. It has been stated
that this.pest is the greatest obstacle to the cultivation of the
locust tree in the Eastern United States.

The eggs are deposited in the crevices of the bark during
September. These soon hatch and the young larva feed in the
inner bark until winter. During the following spring they bore
into the heart-wood, and are often numerous enough to completely
honeycomb the trunk with their galleries. The fullgrown larva
is about three-fourths of an inch in length, somewhat flattened
and club-shaped. The larva pupate within the galleries during
the latter part of July and the beetles emerge early in September.
" The beetle is about three-fourths of an inch long, dull black in-
color with transverse yellow markings. The beetles are often
abundant during the fall on the flowers of golden-rod, feeding on
the pollen. The locust borer does not attack other plants.

As a rule the locust is not of sufficient value to warrant any
{reatment. Its value as a honey plant has been questioned. Even
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though the locust may blossom freely each year, only during an
occasional season do the bees appear to obtain much honey from
this species.

Where one is especially desirous of saving the trees it has been
recommended to coat their trunks late in August with whitewash
to which Paris green or lead arsenate has been added. Badly
infested trees should be cut out and burned during the winter
to destroy the larva. Trees only slightly infested could be
treated with carbon disulphide during the early summer. A few
drops of this liquid should be injected into the opening where
there are indications of fresh borings, and the opening closed
with moist earth or putty. B. H. W,

Ortho-Arsenite of Zine. This arsenical poison is manufactured
by an insecticide firm in California to meet the demand for a
substitute for lead arsenate, which is supposed to cause arsenical
poisoning or injury to trees through the bark, especially in the
black alkali sections of the west. The ortho-arsenite of zinc is
a white powder containing about 40 per cent. of arsenic oxide,
fully twice the amount contained in the average paste lead arsen-
ate, and the cost somewhat less than the latter,

A quantity of the ortho-arsenite of zinc was purchased by Mr.
E. M. Ives of Meriden, who sent a small sample to the station.
The chemical department tested a portion of this and found it
to contain very little soluble arsenic.” Several small trees, includ-
ing apple, peach and plum, were sprayed May 12th with ortho-
arsenite of zinc, some at the rate of 3 Ibs. in 50 gallons of water
and the others at the rate of 114 Ibs.

The trees were examined four days later and no injury to the
foliage was observed from either treatment. _

Mr. Ives sprayed about 15 bearing apple trees with the material
and noticed no injury to the foliage. A second application to
the same trees was made seven days after the first, using 34 of
a poumd of ortho-arsenite of zinc to 50 gallons of water. The
foliage was so badly injured that some of the trees dropped many
of their leaves. Mr. Ives had been spraying with paste lead

arsenate, but stated that this mixture was all drawn from the

pump and barrel before putting in the arsenite of zinc.
The manufacturers agreed to send this department some of
the material for further tests, but this was not received.

. B, H. W.



PLATE I.

A portion of the Entomology Exhibit at the Fairs.
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PLATE II.

a. Adult of the apple leaf-crumpler Mineola indiginella Clem.
Twice natural size.
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b. Fac simile of the brown-tail moth placard.

APPLE LEAF CRUMPLER AND BROWN-TAIL MOTH,
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PLATE III.

a.

1

< Ve N “ e DIt s

,fl.,,.u'»-'l'.v‘-t R A A R A

‘-.- 3 o1 ) [ LR R A} v v -
.":“‘,*‘l‘\:\a&‘...;\«\*\\p\u‘ N
\'-'-.-" ) . A “ N

b. Larva dorsal and lateral views, about twice enlarged; front view
of head at left, greatly enlarged.

c. Nest at left natural size, larvie at right twice enlarged.

Omphalocera dentosa Gr. A PEST OF BARBERRY HEDGES.
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PLATE 1IV.

2, pupal shells on leaf ; b, adult and pupal shells on tree trunk ; ¢, adults and pupal shell on twigs; a and c natural size, b much reduced.
THF PEoIANIFrAl Cleoana
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PLATE V.

a. Males (below) and females (above). Natural size.

b. Twigs mutilated by the females in laying eggs.

THE PERIODICAL CICADA.
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PLATE VI.

1, larva in stem ; 2, adult female ; 3, exit hole of larva in stem ; 4, stems which
have been severed ; 5, leaves with severed stems.

THE MAPLE LEAF-STEM BORER AND ITS WORK.






PLATE VIL

a. Pupaz and adults., Twice enlarged.

b. Nests or tents. Much reduced.

THE CHERRY TENT-MAKER.






PLATE VIIIL.

a. The poplar tent-maker, larva, pupa and adults.

’3 v b. Parasitized cocoon
§< ,” ﬁ«‘ of imperial moth,
[ ]

c. The onion fly, twice enlarged.

d. The cotton moth.

e. Cross section of locust tree showing injury by locust borer.
MISCELLANEOUS INSECTS. All except ¢ natural size.






PLATE IX.
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View on

Photo. loaned by Geo. Dudley Seymour.

Trees injured by leopard moth show dead terminal branches.
New Haven Green.

WORK OF LEOPARD MOTH.






PLATE X.

a. White web closing outlet; wood cut away to show burrow. Twice
natural size.

b. Branch girdled and broken.
LEOPARD MOTH BURROWS.






PLATE XI.

a. Bark removed to
show galleries.

b. Wound on maple trunk beginning c. Winter resting place of
to heal. Pupa case above. larva. Natural size.

LEOPARD MOTH GALLERIES.






PLATE XII.

a. Elm branch showing galleries of the leopard moth larva.

b. Elm branch girdled by larva and broken.

LEOPARD MOTH INJURY.






PLATE XIIIL

Appearance of galleries in large branches.

ELM BRANCHES GIRDLED BY LEOPARD MOTH.







PLATE XIV.

Dead branches with bark removed to show galleries.

ELM BRANCHES KILLED BY LEOPARD MOTH.







PLATE XV.

Male leopard moth reared from apple nursery stock.

LEOPARD MOTH, JUST EMERGED.
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PLATE XVI.

a. Adult leopard moths, female at left. Natural size.

b. Eggs, greatly enlarged.
Photo. loaned by J. W. Chap- .
man, ¢. Larva in its burrow. Natural size.

EGGS, LARVA AND ADULTS OF LEOPARD MOTH.
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PART V.

TESTS OF SUMMER SPRAYS ON APPLES,
PEACHES, ETC.

By G. P. CLintoN, S.D., Botanist, and
W. E. BrirtoN, Pa.D., Entomologist.
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Introduction. Beginning in 1889, when Professor Thaxter
described in the annual report for that year some miscellaneous
spraying experiments with Bordeaux mixture, this Station has
year by year carried on spraying experiments against the fungi
and insects that attack our different fruits. The most extensive
of these were made on apples and peaches in 1910, and described
in Part VII, pages 583 to 618 of the Biennial Report for 1909-10.
The present bulletin is a continuation and extension of those
experiments. In 1910 the spraying tests were made in seven
different apple orchards in different parts of the State, and some-
thing like 317 apple trees, varying from those just set out to
large trees, were given from one to four treatments. There were
also sprayed 160 peach trees in four different orchards. To

27
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determine the results, the trees were not only watched during the
season, but at harvest 60,000 apples and 25,000 peaches were
individually examined, and the presence of each particular spray,
fungous and insect injury was recorded.

In the work of 1911, reported in the present paper, we not
only continued and extended the spraying work with apples and
peaches, but also made some miscellaneous experiments, in a
smaller way, on pears, quinces, plums, cherries and currants.
The number of trees and bushes that were sprayed from two to
three times during the year were apples 688, pears 25, quinces 8§,
peaches 231, plums 42, cherries 156, currants go,

To determine the results of this year’s tests, there were exam-
ined and noted as previously 93,000 apples and 24,000 peaches,
thus making for the two years’ examination 153,000 apples and
49,000 peaches. These experiments have thus been extensive and
varied enough to justify some general conclusions regarding the
summer spraying of apples and peaches in this State, especially
concerning the fungicidal efficiency and probable spray injury of
commercial lime-sulphur sprays as compared with Bordeaux
mixture. As these were the chief points under investigation, the
main experiments are now concluded and reported here.

A 50-gallon barrel of spray mixture will thoroughly spray from
four to ten large to medium-sized apple trees and, as a rule, from
ten to eighteen medium to small trees. A barrel of mixture will
cover from twenty to thirty-five bearing peach trees, according
to their size,

We have tried a great variety of spraying apparatus in these
experiments, making most use of that employed at the farm
where the experiments were conducted. Two of these were
gasoline power sprayers, of which that used at the Henry farm,
shown in Plate XVII, a, proved to be a very compact and useful
type. Ordinarily, however, in the smaller Connecticut orchards,
the hand pump, mounted on the side of the barrel, is the most
convenient form of spraying apparatus. This pump may be one
of several different makes, but should be powerful enough to
supply two lines of hose and keep up a pressure of from seventy-
five to one hundred pounds. With the detached horizontal pumps
(see Plate XVII, b), which are more powerful, a pressure of
one hundred to one hundred and fifty pounds can be had, while
with power sprayers even a higher pressure may often be easily
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maintained. On the whole, however, one hundred to one hun-
dred and twenty-five pounds pressure is sufficient unless one
wishes a very misty spray. For orchard work the disc type of
nozzles has now almost entirely supplanted the Bordeaux and
Vermorel nozzles, and this type was used in our experiments.
See Plate XVIII, b,

The writers wish especially to acknowledge their indebtedness
to the various growers in whose orchards these experiments were
carried on during the two years. Much of the details of the
work of spraying and fruit examination was in the hands of the
writers’ assistants, E. M. Stoddard of the botanical and B. H.
Walden and A. B. Champlain of the entomological dgpartments.

TYPES OF SPRAYS USED.

Cost of Materials. From dealers we have obtained prices of
the materials and brands of sprays used in our experiments.
These prices are those obtaining in January, 1912, f. o. b, for
moderate amounts of material, such, as the average farmer pur-
chases. From these prices we have worked out the cost of the
different sprays per barrel of fifty gallons. In the cost of the
fungicides, however, we have not included the cost of the lead
arsenate included as an insecticide, as this is not always used.
As we have ordinarily used this in the paste form at the rate
of three pounds per fifty gallons, and as the price ranges from
seven to eleven and one-half cents per pound (when purchased
in one hundred pound lots), the cost of the insecticide when used
with the fungicide adds twenty-one to thirty-five cents to the
cost per barrel. Neither do these prices include the cost of trans-
portation, or making up and applying the mixtures. The fol-
lowing figures show the variation in prices of materials used:

Commercial lime and sulphur, $7.00 to $10.00 per barrel,
according to brand, etc. Lead arsenate, paste form, $7.00 to
$11.50 per one hundred pounds, according to brand, etc. Lead
arsenate, dry form, $16.50 to $22.00 per one hundred pounds,
according to brand, etc. Lime, seventy-five to eighty-seven cents
per one hundred pounds, according to brand and size of barrels.
Sulphur, $2.50 to $2.95 per one hundred pounds, according to
kind, etc. Copper sulphate $5.50 to $7.50 per one hundred
pounds, according to where purchased and whether ground or in
crystals.
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Types of Sprays. In the following paragraphs we describe
the various fungicides (A to F) and insecticides (G), and have
grouped them under headings indicating their general relation-

ship.

" A. Bordesur Mixture. This fungicide is made by pouring
weak solutions of copper sulphate and freshly slacked lime water
together, or the former into the latter, thereby producing a
mixture with a blue suspended sediment of copper hydroxide,
which is generally considered the fungicidal agent. - Ordinarily
the home-made mixtures are superior to the commercial ones, as
well as cheaper. For years Bordeaux mixture has been the
standard @gngicide for the treatment of a great variety of
fungous diseases. Owing to its tendency to russet the fruit and
burn the foliage of apples, especially in wet seasons, there has
been a demand, particularly in recent years, when any blemish on
an apple is apt to detract from its commercial value, for some
modification of Bordeaux mixture, or the substitution of some
fungicide of equal value that will not so injure the fruit and
foliage. Weather conditions, especially late spring frosts, also
seem to be important factors in the russeting of apples, since in
some years there is considerable russeting of certain varieties
that have not been sprayed at all.

Our experiments have shown that on the whole Bordeaux has
the best fungicidal value of any of the sprays tried, and in 1911,
when we used the weaker strength, not nearly so much russeting
resulted. Ordinarily Bordeaux is used in the 4—4-50 formula;
that is, four pounds copper sulphate, four pounds of fresh lime,
and fifty gallons of water. This strength we now believe should
be used on apples only in the first spraying, on the unfolding
leaves, before the blossoms have opened. The subsequent spray-
ings should be of the 1-4-50 formula, that is, using only one
pound of copper sulphate. Lead arsenate is the insecticide
commonly used with Bordeaux, and apparently this is not respon-
sible for the russeting or burning, as that occurs with Bordeaux
used alone. Compared with the commercial lime-sulphur sprays,
even weak Bordeaux is apt to produce more russeting on such
susceptible varieties as Baldwin. The cost of the home-made
Bordeaux per barrel varies with the strength used, as follows:
4-4-50 formula, from twenty-five to thirty-four cents; 1-4-50
formula, from eight to eleven cents. This would make the

e
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average cost of material for three sprayings, one of the 4-4-50
and two of the 1-4~50 strength, from fourteen to nineteen cents
per barrel.

B. Commercial Lime-Sulphurs. These are preparations of
lime, sulphur and water boiled together in certain proportions,
usually 60-125-50, whereby a certain amount of lime and sulphur
combine forming soluble polysulphides of lime, which represent
the fungicidal and {nsecticidal ingredients of the amber-colored
liquid as it appears on the market. The lime-sulphur solution
was first used in the West, and has been used extensively for
eight or nine years in Connecticut, on dormant trees to kill San
José scale, but during the past three or four years it has been
considerably used in much weaker solution as a summer spray for
fungi. The different brands, as placed on the market in con-
centrated form, usually test from twenty-six to thirty-four
degrees Baumé. The common practice is to use from one to
one and one-half gallons of these concentrated solutions to fifty
gallons of water for summer spraying. The strength of the
lime-sulphur solutions, both concentrated and diluted, may be
determined by the use of hydrometers* if they do not contain
other matters, like salt, etc.

Numerous tests of commercial lime-sulphur solutions as sum-
mer sprays for apples by various experimenters during the last
few years have given encouraging results. Some of these tests
have shown a fungicidal value nearly equal to that of Bordeaux,
while the injury to the fruit and leaves has been considerably less,
especially as regards russeting of the fruit. Our tests in 1910,
when apple fungi were not very troublesome, showed these sprays
to have nearly the same fungicidal value as Bordeaux mixture,
and to cause very little russeting as compared with the latter. In
1911, however, when fungi were much more abundant, we did
not get such uniform results in- controlling them, especially the
sooty blotch, with lime-sulphur sprays as with Bordeaux. There
was also some russeting and considerable scald (more of the
latter than with Bordedux), especially with certain brands. It

* Hydrometers made especially for testing lime-sulphur solutions may
be purchased from the Bausch & Lomb Optical Company of Rochester,
N. Y. While these are valuable for testing the concentrated solutions,
we are inclined to believe that their use by orchardists in making up
dilute solutiohs will be limited.
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is quite unlikely that scald will usually be as prevalent as last
season, since the unusual hot weather in July was responsible
for scald on some apples not sprayed at all.

The insecticide commonly used with the lime-sulphur sprays is
lead arsenate, and there is some question whether or not the
injury is due to it. Used alone, lead arsenate in our experiments
has not caused as much injury as when used with lime and
sulphur., This seems to indicate that it is the combination of the
two that produces the injury. The recent work of Stewart of
Pennsylvania seems to show that the injury can be largely
eliminated by the use of pure lead ortho-arsenate. When this is
used with the lime-sulphur no soluble arsenate, which is known
to be very injurious to vegetation, is formed. While the lime-
sulphur solutions promise to be valuable as apple sprays, they
have not yet been tested as long or as thoroughly as the Bordeaux.
We are not yet ready to recommend them to the exclusion of
Bordeaux, especially on those varieties not so liable to russeting
or on those very susceptible to fungous attack.

The concentrated lime-sulphur solutions are made on a large
scale by some of our orchardists somewhat cheaper than they
can be purchased of the manufacturers. It takes some apparatus
and attention to details to manufacture them, and for the ordinary
grower it is apparently cheaper and more satisfactory in the end
to buy the commercial brands. Their cost, diluted ready for use
in the orchard, depends somewhat on the amount used. At the
rate of one and one-quarter gallons they cost from seventeen
and one-half to twenty-five cents per barrel of spraying mixture,
according to the brand used. As there is no sediment, lime-
sulphur is easily diluted and applied, and when diluted is not
nearly so disagreeable in spraying as when used as a winter
spray. The following are the brands used in our experiments:

Blanchard. This was used in two apple orchards each year, and ga:e
fairly good results as a fungicide. Very little leaf injury or russeting
resulted, though a little scald showed in one orchard in 1911, It was
used without lead arsenate in one peach orchard in a small way in 1911,
at a strength of 1-150, and gave fairly good results in contrplling scab,
with very little injury to the foliage, and none to the fruit. The density
test in 1911 was 31° Baumé at 24° C.

Grasselli. In 1910 this was used in three apple orchards, and in 1011

in two apple orchards and one peach orchard. It gave fair results as an
apple fungicide in 1910, but in one orchard in 1911 it did not control sooty
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blotch nearly as well as did the Bordeaux. There was no conspicuous
leaf injury, and as a whole not much russeting, though in the Stevens
orchard in 1911 this injury was nearly as conspicuous as that on the
Bordeaux trees, while there was even more scald. Considerable injury to
the peach foliage resulted in the Henry orchard when used at the rate of
1-150 with lead arsenate added. In 1910 it tested 33%° B. at 23° C,, and
in 1011 3234° at 15%5°

Niagara. This was used only in 1910, in four apple and one peach
orchard. This brand was said to have some lime sediment in it to
prevent burning. It showed fair fungicidal value, and gave about the
same amount of russeting and leaf injury as did the other brands used
in the same orchard. In one case quite a little scald resulted on a certain
variety. On peach foliage, used at a strength of 1-75 with lead arsenate
added, some little injury resulted, less, however, than might be expected
at this strength. It tested 33%4° B. at 23° C.

Sherwin-Williams. In 1910 this was tried in four apple orchards, and
in 1911 in four apple orchards and one peach orchard. Comparatively little
russeting or leaf injury was noticed from it on apples, and only a little
scald in 1911. A little injury to cherry and peach foliage was noticed
in 1011, but not at all conspicuous. It seemed to have fair fungicidal
value. In 1910 it tested 3334° B. at 23° C, and in 1911, 34° B. at 12° C.

Sterling. This was not tried in our genmeral spraying experiments,
being used only on a few trees in our Centerville orchard in 1911 to
note its effect on foliage. No conspicuous injury resulted at a strength
of 1-50. It only tested 2935° B. at 21° C.

Thomsen. The results of this spray, which was used in two apple
orchards only in 1911, were rather unsatisfactory, as in both cases more
or less leaf injury (see Plate XX, b), some scald, and in one case con-
siderable russeting, resulted. It did not give as good results in preventing
sooty blotch, etc., as did the Bordeaux and another lime-sulphur used in
the same orchard. The strengths used were 1% and I to 50, with lead
arsenate added. It only tested 29° B. at 21° C.

Vreeland. This was used only in a small way in one apple orchard
in 1911. No very evident injury to the foliage or fruit resulted from
two sprayings at a strength of 1%-50, with lead arsenate added, but
more sooty blotch developed than on the Bordeaux trees, though con-
siderably less than on the checks. It tested 34° B. at 15° C.

C. Self-boiled Lime-Sulphur. This is a home-made lime-
sulphur preparation, and contains only a small amount of poly-
sulphides in solution, with a large amount of free sulphur and
slaked lime as sediment. The sulphur is brought into solution
only by the heat developed by the slaking lime. It was first
advocated by Scott, of the United States Department of Agri-
culture, as a substitute for Bordeaux on apples, and later as the
best spray for peaches,



354 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

We have made the 88-50 formula as follows: Eight pounds
of fresh lime are started slaking in a barrel with a little water
(warm water preferably in cool weather) and when the mass has
begun to heat in good shape, eight pounds of sulphur flour is
quickly sifted in and thoroughly stirred with the slaking lime.
This, at the consistency of a rather thick paste, is allowed to heat
for fifteen minutes from the time the sulphur is added, when it
is cooled down with additional water. The mixture is stirred
and strained into the spray barrel to remove the coarser sediment,
and diluted to the fifty gallons.

The trouble in making this mixture is even greater than in
making Bordeaux, and there is more bother in spraying because
of the coarser sediment. It possesses fungicidal value almost
equal to Bordeaux, and apparently somewhat better than the
commercial lime-sulphur at one and one-quarter strength. It
varies, however, in strength and value with the heat developed in
boiling it, and as a rule it is better, in order to obtain sufficient
heat, to make it up in three-barrel lots at a time.

We used this fungicide in three apple orchards in 1910, and in
two in 1911, also in our experimental orchards at Centerville.
We used it each ‘year in all of the peach orchards that were
sprayed, also somewhat on cherries, plums and currants. While
it has considerable merit as a fungicide on apple, it has caused
some russeting and scald, though not nearly as much russeting
as Bordeaux, but about the same as the commercial lime-sulphur.
Taking everything into consideration (difficulty of making, some
injury, fair to good fungicidal value), we see no particular
advantage in its use as a fungicide for apples. For peaches,
however, and likewise for cherries and plums, where there is
always danger of burning from Bordeaux, and also often from
the commercial lime-sulphurs, especially if used with lead arse-
nate, we believe that it is the best fungicide to use, especially since
it has given very good results, and produced on the whole the
least injury of any spray tried. Its cost per barrel varies from
twenty-six to thirty cents,

D. Miscellaneous Sulphur Sprays. We include under this
heading several commercial sprays differing from straight lime-
sulphur in having some other substance than lime and sulphur
entering into their composition. These sprays have caused more
injury than the others to foliage when used as directed by their
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manufacturers. Apparently, in some cases at least, this is due
to the use of some caustic other than lime, such as soda or potash,
to bring the sulphur into solution, and this alone, or when com-
bined with an insecticide, produced more or less serious injury
to the foliage. The three brands that we have used are as
follows:

Sulfocide. This is a somewhat darker and ‘more viscid substance than
the commercial lime-sulphur solutions. It has been used in two apple
orchards, one each year, besides in our Station experimental orchard, and
in two peach orchards. It cannot be used with lead arsenate, because a
soluble arsenate is formed that severely burns the foliage. In 1910, With
Paris green, one-half pound to the barrel, but without lime added, we
found it producing more or less injury both to apples, at a strength
of 1-200, and to peaches at a strength of 1-400. Without the poison,
at these strengths, much less injury was caused. In 1911, used on apples,
as recommended by the manufacturer, at the rate of 1-300, with only
one-quarter pound Paris green per barrel, and with the addition of lime,
little injury resulted, but it is questionable whether at these strengths
it possesses sufficient fungicidal and insecticidal values. On peaches in
1911, without poison, used in two sprayings, one at the strength of 1-500,
and ome at the strength of 1-600, little injury resulted, but it was too
weak to do much good as a fungicide. From the results of our experi-
ments with the spray, we do not recommend its use at all on peaches.
It costs twenty-five cents per barrel at the 1-200 rate, and seventeen
cents per barrel at the 1-300 rate. It tested 3014° B. at 20° C,, but this
means little. The manufacturers claim thirty per cent. of sulphur in
solution.

Bogart’s Sulphur Compound. This is a dark, rather thick liquid,
something like Sulfocide in appearance. It evidently has more or less oil
in it, as indicated by its rather viscid nature and low specific gravity,
16° B. at 23° C. It has been used only at the Station experimental
orchard, but both in 1910, at the strength of 14-50 and 1-75, and in 1911
at the strength of 1-100, when lead arsenate was used with it, there
resulted considerable injury to the foliage. This was apparently due to
the presence of the lead arsenate, since when used at the rate of 1-100
in 1911 without this poison it produced no injury. Apparently, like Sulfo-
cide, this has some alkali present, which unites with the lead arsenate
to form a soluble arsenate which is injurious to vegetation. Whether
or not Paris green, with the addition of lime, could be used in it without
this injury, was not determined. The cost per barrel was twgnty-ﬁvc
cents when used at the rate of 1-100.

One-for-All. This is a paste somewhat resembling axle-grease in
appearance, and is said to consist of wool grease, sulphur, and some
poison. It was used only in 1910 in one apple orchard, at the rate recom-
mended by the manufacturers, five or six pounds to fifty gallons of water,
but this produced such serious injury to the foliage that it has not been
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tried since. Formerly this was made with an arsenite as the insecticide,
and this probably explains the resulting injury. The manufacturer states
that lead arsenate is now used as the insecticide. The cost was thirty
to thirty-six cents per barrel, according to whether five or six pounds
were used, but this included the cost of the insecticide as well.

E. Atomic Sulphwr. This is a chemical preparation in which
pure sulphur is said to exist as extremely finely divided particles.
It is placed on the market both with and without lead arsenate.
As sulphur alone has been long considered a fungicide of some
value, and as some think that it is the sulphur finally liberated
in the commercial lime-sulphur that gives its fungicidal action,
there was some reason to suppose that this commercial prepara-
tion would have value. All our experiments have showed it to
have a fungicidal value apparently about equal to that of Bor-
deaux. The Atomic sulphur comes in the form of a clay-like
sediment, covered with a little water. It is rather difficult to
thoroughly stir it up in this, ready for further dilution. Once
diluted in the spray barrel, it requires some agitation to keep it
in suspension, but remains suspended rather better than one
might expect.

It was used only in 1911, at the rate of ten and twelve pounds
to fifty gallons of water. In every case where used, one, and in
most cases two of the sprayings, were with the form containing
lead arsenate, so we cannot state what is the effect on vegetation
of the Atomic sulphur by itself. It was uged in one apple and
three peach orchards, also on some cherries and currants. We
had not expected any trouble from this mixture, and yet in every
case, except with the cherries, there was more or less injury to
the foliage and also considerable scald on the fruit of both
apples and peaches. No doubt part of the scald can be attributed
to the extremely hot weather, but in most cases it was worse
with this fungicide than with others in the same orchard.
Because of this injury, the difficulty of mixing, and its high cost,
which amounts to ninety-three cents to $1.11 per barrel, according
to strength, including the cost of lead arsenate, we cannot recom-
mend this as highly as we could wish, on account of its evident
fungicidal value.

F. Sulphur and Lead Arsenate. This is a home-made prep-
aration consisting of three pounds lead arsenate paste, six pounds
sulphur flour, mixed together with a little water into a paste and
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then diluted to fifty gallons with water. It was based on the
belief that sulphur has more or less fungicidal value. The lead
arsenate helps to keep the sulphur in suspension, and causes it
to adhere to the foliage. The mixture, however, requires con-
stant agitation, and easily clogs the nozzles. It was tried in 1910
in two, and in 1911 in five apple orchards. It showed some value
as a fungicide in 1910, but in 1911 seemed to be of little value,
especially against fruit speck and sooty blotch. On the whole,
it produced very little injury on the foliage, and very little russet-
ing of the fruit, perhaps less than anything else tried except lead
arsenate alone. On account of its poor mixing qualities, the
necessity of the use of poison when at times none is needed, and
its apparent low fungicidal value, we cannot recommend it for
general use. It costs, including the lead arsenate, from thirty-six
to fifty-two cents per barrel.

G. Lead Arsenate, etc. We used this chiefly in the form of
paste, at the rate of three pounds in fifty gallons of water, and
of  the following brands: Ansbacher’s, Grasselli’s, Sherwin-
\"illiams’, Swift’s and Vreeland’s. Ordinarily no injury resulted
from its use alone, in most cases the amount of russeting being
no greater than that on the unsprayed fruit. It probably has
some fungicidal value, chiefly by lessening insect attacks, and
thereby lessening fruit speck and general rot. This was espe-
cially true in 1911, and on the whole, trees sprayed that year
with lead arsenate had less sooty blotch than the check trees.
While in our experiments we had no direct injury from lead
arsenate when used alone, no doubt part of the injury caused by
the various fungicides when used in combination with it can be
traced to the formation of soluble arsenates. We have heard,
however, of some cases where lead arsenate used alone, for some
unaccounted reason, produced serious injury. There was one
case, where part of the trees of the same variety in the same
orchard and sprayed the same day had the foliage badly injured,
while others did not.

In the dry form, Vreeland’s and Devoe & Raynolds’ were the
only brands used. These were used at the rate of one and one-
half pounds per barrel, and when used alone or in combination
with lime and sulphur, seemed to have about the same value as
the paste forms. Their relative cost per barrel is about the same,
or a little higher, than the latter.
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Ortho-arsenite of zinc, supposed to be especially valuable
because of non-injurious action on the foliage, caused very con-
siderable injury (see Plate XX, a) where it was used by Mr.
Ives in one of his orchards. He used it ‘at a strength of three-
quarters pound to fifty gallons, and saw no injury after the first
spraying, but soon after the second was made, which was seven
days later than the first, the leaves began to drop, until about
one-half had fallen off. 'We do not know the explanation of
this, as the same brand tested by us in an experimental way gave
no injury.

GENERAL RESULTS OF TWO YEARS EXPERIMENTS.
APPLES,

Experimental Conditions. As stated elsewhere, these experi-
ments have been carried on in a variety of orchards in different
parts of the State, under varying conditions. Some of the
orchards have been well kept up as regards cultivation, pruning,
fertilization and spraying, while with others the reverse has been
true. The trees ranged in age from those just set out in our own
experimental orchard, and those just coming into bearing in some
of the commercial orchards, up to trees at least fifty years old.

We have aimed in our experiments to include at least the more
common commercial varieties of the State, as well as those
especially subject to fungous and insect attack. Most of our
work has been on the Baldwin and Greening, as these are the
two chief commercial, as well as family, varieties grown here.
The following are the twenty-one varieties from which more or
less extensive data were obtained: Baldwin, Colvert, Early
Harvest, English Russet, Fall Pippin, Gravenstein, Greening,
Hubbardston, Hurlburt, Jonathan, King, Mann, Pound Sweet,
Red Astrachan, Roxbury Russet, Russet, Spitzenburg, Straw-
berry, Sutton, Sweet Apple, Yellow Transparent.

Our usual method was to select orchards that promised favor-
able conditions for experimentation, and then, just before blos-
soming time, those trees best suited for our purpose and which
gave promise of a crop of apples, were reserved for our work.
In most cases we furnished the materials, and the owners supplied
the apparatus and the necessary extra labor for spraying. Inthe
fall we aimed to be on hand when the apples were picked. Where
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the apples were not too numerous, all on the tree were taken for
the counts, but with a full-bearing tree, often only from 500 to
1,000 from different parts of the tree were taken. These were all
examined for fungous, insect, or spray injury, and each particular
kind listed. The records of each tree were kept separate, but in
our tables the data from the same varieties having the same treat-
ment are combined. The details of the results for 1910 were not
published because of lack of room, and because fungous injury
was not so prevalent that year. The results of 1911, however, are
given in detail in the tables that follow.

In comparing the results, care has to be used not to draw
unwarranted conclusions, since there is considerable variation in
the manner in which the various fungicides under different con-
ditions act in preventing fungous and insect attacks, as well as
in causing injury. There is also great difference in the suscepti-
bility of different varieties to attack, in abundance of fungi and
insects present in different seasons, or in different orchards, and
even on different trees in the same orchard. The safest method
is to compare only varieties in the same orchard, near together,
which, except for spraying, have had exactly the same treatment.
We can take the same number of trees of different varieties in
one or more orchards and fairly safely compare one treatment
with another. In our tables we have even sometimes combined
the data when the varieties were not the same, so that extra care
is needed here in judging the combined figures. However, we
have given sufficient data for one to judge of the combinations
made and the conditions that existed.

Immune dnd Susceptible Vorieties. Fungi. We have men-
tioned that different varieties vary greatly in their behavior
toward fungi even under the same conditions. This resistance or
tolerance also varies with the same variety toward different fungi.
While apparently we have no variety entirely immune to any one,
to say nothing of all fungi, still the difference in different vari-
eties is marked enough to attract attention. According to our
observations the varieties especially subject to scab are Early
Harvest, Fall Pippin, Newtown Pippin, McIntosh, Fameuse,
Strawberry, Wine Sap, and under some conditions, Greening.
Yellow Bellflower has also been sent to the Station as a suscepti-
ble variety. On the other hand, Baldwin and Russets of various
kinds are rarely injured to any extent. As regards rust, the
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following varieties have been found susceptible, some of the first
mentioned being quite so: Betchel’s Flowering Crab, Wealthy?
Fallowater, Missouri Pippin, Hurlburt, Delicious, Jonathan,
Sutton, Russet, Spitzenburg, King; and Westfield Seek-no-
further, Rome Beauty and Black Twig have been sent in as
susceptible varieties. Baldwin and Greening seem to be varieties
not badly attacked. Sooty blotch was most conspicuous, at least,
on green-skinned varieties, especially on Greening and Mann,
and also somewhat on Fall Pippin, and while common on Russet
and Baldwin, is not nearly so evident. Fruit specks of various
kinds have appeared especially on Baldwin, Spitzenburg, Jon-
athan, Red Astrachan, Fall Pippin, King, and light-skinned seed-
lings. Rot is likely to occur on any variety when fully matured,
but perhaps the early summer varieties, Fall Pippin, and Green-
ing in storage, suffer more than the others.

Insects. Varieties of apples do not show as marked suscepti-
bility or immunity regarding attacks of insects as they manifest
regarding fungous diseases. On the other hand, it is well known
and commonly recognized that early ripening, especially the sweet
and less acid varieties, are more liable to be attacked and severely
injured by the apple maggot or raslroad worm than the late or
very acid kinds. It is easy to understand why the early kinds
are attacked, as flies of nearly all kinds are always most abundant
in late summer and early fall. The adults, therefore, would

" naturally deposit eggs in the soft and ripening fruit rather than
in the hard and immature apples. Strongly acid varieties are
evidently not favorable for the development of the larve. It has
often been observed that certain kinds of apples, especially Ben
Davis and Rhode Island Greening, are more liable to be attacked
by San José scale than other varieties. As regards codling moth,
canker worms, lice and other insects, it is doubtful if one variety
suffers more than another.

Spray Injuries. Under a preceding heading (Types of
Sprays) we have discussed the injuries caused by the different
sprays. Here we wish to describe the general kinds of injury.
There are three types of injury, namely: leaf burm, fruit russet,
and fruit scald.

Leaf Burn. This is a trouble not uncommon on the foliage
with certain sprays under certain conditions, It varies with the
type and strength of the spray, the presence or absence of a
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ison, and with weather conditions. That caused by Bordeaux
s the most common, though there are other sprays which would,
under certain conditions, be much more serious, if commonly
used. With Bordeaux, at least, the trouble does not usually
appear until some time after the spraying, indicating, perhaps,
some chemical change in the coating that produces the injury
with subsequent rain. The injury takes the form of small,
reddish-brown specks, or distinct circular spots about one-quarter
inch in diameter, though often these run together into extended
irregular areas separated from the healthy tissues by a deeper
colored border. It is frequently difficult to distinguish the small
circular spots produced by spray injury from those caused by the
black rot fungus, which often appears on the leaves in spring
without signs of a fruiting stage.

The leaves, if seriously spotted, drop prematurely, and even
some of those showing little evident injury turn yellow and drop.
We have seen apple trees lose from one-half to two-thirds of
their foliage in this way from Bordeaux injury, and have
observed even worse injury from other sprays. The Bordeaux
injury is perhaps not particularly different from that of other
sprays, except possibly in its slower action and the less danger
of a scorch burn, which involves all, or the greater part of,
the tissues. Those sprays that contain injurious ingredients, or
form injurious combinations resulting from the addition of an
insecticide, usually show the injury much quicker. With Bor-
deaux, and perhaps this is true of some other sprays, we are
inclined to believe that there is much less danger of injury on the
young unfolding leaves than after they are fully grown, other
conditions being the same. This is probably because the sedi-
ment on the young expanding leaves is being stretched over a
wider surface all the time, and there is some protection by the
hairs on the under surface, the upper smooth surface being
folded together on the midrib up to a certain stage of develop-
ment.

We have had. some little injury from the self-boiled lime-
sulphur and from the commercial lime-sulphur, but not in a
conspicuous way except in one or two cases. Often the injury
occurred on a certain variety or on one side of the tree a little
more exposed to the sun. Atomic sulphur has not injured apple
foliage much, but on peach and currant there was evident injury
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in some places. The miscellaneous sprays, as Sulfocide, Bogart's
Sulphur Compound and One-For-All, have at certain stren,

and especially with the addition of insecticides, given very serious
foliage injury, so care has to be exercised in the use of these
sprays, paying especial attention to their strength, and the nature
and amount of the insecticide used with them. The sulphur and
lead arsenate paste spray, and lead arsenates used alone, have
given no injury in our experiments, though complaints have been
made to the Station of lead arsenate injury under conditions hard
to explain, some of the injuries seeming to be due to the brand
used, and some perhaps to the manner in which it was used. We
have not studied especially the variation of different varieties in
susceptibility to spray injury, though no doubt this exists in some
degree. In the orchard sprayed by Mr. Ives with Ortho-arsenite
of zinc, he said that the leaves of the Sutton Beauty trees suffered
much less than those of other varieties, and we have had much
less injury on this variety in our experiments,

Russeting. This is an injury of the fruit first showing while
still small, and continuing about as evident when mature, in which
the skin of a naturally smooth variety is more or less roughened
after the manner of a russet apple. When very badly russeted,
apples are sometimes more or less stunted in their growth, and
occasionally show conspicuous cracks. No spray that we have
tried develops this trouble as frequently or as badly as Bordeaux.
Sometimes the self-boiled, and certain of the commercial lime-
sulphurs (especially Thomsen’s and Grasselli’s in 1911), have
caused some trouble of this kind, Dilute Bordeaux is not
so liable to produce conspicuous injury, and we are now recom-
mending that where this spray is used on the young fruit it be only
of the 1—4-50 formula, though the first spraying, on the unfolding
leaves, may be of the 4—4-50 strength, because of its greater
fungicidal value at a critical time for scab. Of the varieties in
our experiments, Baldwin showed the worst russeting. We also
had serious injury on Pound Sweet, Early Harvest and Yellow
Transparent, one case each. Greening, Jonathan and Spitzen-
burg developed more russeting than the average varieties, while
Sutton and Russet developed the least. In the case of the Rus-
sets, of course, this is a natural condition, and would not show
as an injury except when very prominent. An apple moderately
russeted is not as imperfect an apple as one with a moderate
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amount of scab or sooty blotch, so that the cure is not quite so
bad as the disease, if it does not affect a greater per cent. of the
fruit, which, however, is sometimes the case.

Scald. This is an injury of the fruit (see Plate XIX, b) in
which a deeper and continuous russeting of the tissues takes
place, usually on one side or end. Like russeting, it occurs when
the fruit is of small size, but is apt to become more prominent
with its growth. In fact, the tissues often crack open and offer
entrance to fungi, producing a subsequent dry rot. This trouble
was much more frequent in 1911 than in 1910. While occurring
somewhat more conspicuously with Atomic sulphur than with
other sprays, it was also occasionally found on fruit sprayed with
self-boiled lime-sulphur, Bordeaux, and some of the commercial
brands of lime-sulphur. Some little scald was found on the
unsprayed apples, but never as much as on the same varieties
when sprayed. Those varieties on which the most scald was
found were: Jonathan, Spitzenburg, King, Early Harvest, Bald-
win, Greening and Russet.

Relation to Weather. There are two ways in which weather
bears on the problem of spraying, first by increasing or decreas-
ing fungous or insect troubles, and second, by increasing or
decreasing injury from the sprays used. It is not our purpose
here to discuss at length the relationship of weather and fungi. It
is quite generally known that a wet season as a whole is favorable
for more general and extensive development of these pests than
a dry one; likewise, there is considerable connection between their
extensive development and the kind of weather at certain periods
of the year. These remarks apply as well to the diseases of
peach, etc., as they do to the diseases of apples. For instance, a
cold, wet spring means an unusual development of rust and scab
of apples, and peach leaf curl. Wet weather in late August and
early September means that there will be serious rotting of
peaches, and is favorable for the development of the sooty blotch
of apples.

The relationship of insects to weather is perhaps not so marked
as that of fungi, but severe winters help to decrease San José
scale, and perhaps other insects. Dry weather in spring and
early summer is liable to develop aphid troubles.

It is, however, more particularly of the relation of spray injury
to weather that we wish to speak. It is quite evident that the

28
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amount of russeting of apples varies greatly in different seasons,
as shown by the percentages on the same varieties in 1910 and
1911 (see Table I), much more injury showing in the former
year. Itis also equally certain that russeting frequently develops
independent of any spraying, as shown by our check trees of the
different varieties each year. It is ordinarily believed that Bor-
deaux russeting is much worse in a season wet at the time of
spraying than in one dry at that time. We believe that equally
injurious are the late spring frosts, coming after the fruit has
set, and to this source we attribute much of the russeting, banding
and cracking found on unsprayed apples.

Scald also is certainly closely related to weather conditions, as
it occurs somewhat on unsprayed fruit. It develops on the out-
ermost apples and usually on the exposed side of the tree, namely,
east of south to west of south. It developed in 1911 during the
unusually hot weather of June and July. This summer was so
unusual as regards heat and drought that we need not expect
scald to be as common in ordinary years. While scald may
apparently result as a burn, due to the presence of moisture on
the fruit in the hot sun, still there is no doubt that part of it is
due to chemical irritation, since it was worse with some sprays
than with others.

Spray injury to the leaves, especially of the scorch type, may
also bear some relation to weather conditions, such as bright
sunshine at the time of spraying. Rains or dews help to dissolve
chemical substances from the spray coating, which has gradually
been changing in nature, and so perhaps bring about injury in
time. A scorch type of leaf injury is sometimes seen on trees
that have not been sprayed. Whether or not this may be due to
water on the leaf in the presence of the hot sun, as is. sometimes
claimed, we do not know. We think, however, that it is some-
times due to a lack of sufficient moisture to replace that lost by
unusual evaporation, as il the case of young trees recently set
out. Because of the apparent relationship between spray injury
and weather conditions, some writers have advocated that spray-
ing should not be done on unusually bright days, especially in the
hottest part of such days. We have no data along this line, but
if, as others claim, the best results in preventing fungous diseases
of the apple are obtained by spraying just before a rain, the




TaBLE I.—CONDENSED RESULTS OF APPLE SPRAYING EXPERIMENTS

IN 19I0 AND JIQII.

Perce;r
v Apples_' l;’e:;:nct‘ Rll:::ei,e::c lnsnu:rsi:‘gtc.
T in 1910.

1910. | 1911.§ 3g10. | 191X, . | 1910. { 1911,
Baldw_in. .eees| 63552 49.2(74.7/42.9[16.9| 1.0| 2.8| 7.7/ 4.1| .5| 2.0
Greening. ... . 1196 64.9|76.3/19.5[10.5 6.5 3.2|19.0| 6.9| .3| 3.7
. Bordeaux {Pound Sweet.| .622 6.9 ol89.5] o} 2.3 o|20.1] o|....[ ©
Mixture{Russets ..... 1065 64.9/84.7| .8] .1 9.5| 2.2|26.0{11.2[....| 2.0
Spitzenburg . [ 0/{68.8| o|rx.s| of 3.9 o|17.3] of .7
All others. ... o 0/68.8] ol|r17.7] o| 2.9 of 7.8 o] 3.6
*Totals..| 9435 50.2(74.4(38.2;13.0| 2.8| 2.9{12.0| 7.4|.. 2.9
galdwin ...... 11476 65.9{71.2(22.2(|14.4] 3.1{11.6| 9.4| 3.8] .2[ .6
reening .... 187 56.7|80.5/11.2| 3.5| 4.3| 6.5/38.0] 5.3|....] 4.3
'C::)i:‘lnl‘j;e- Pound Sweet.| 4626 88.11 ol...., o] 5.4 of 7.0l of...., o
Sulphurs Ru'ssets ...... 1563 66.3|76.5/ .4 4.2|10.0{ 3.8|24.3|13.6|....] 2.3
p Spitzenburg . o 0|75.2| o[10.6] of 1.1] ol13.2] o o
All others....| 5268 84.5/86.5| 2.5/ 5.7] 5.0 1.8 7.7 6.0 .4 .1
Totals...| 23120 74.5(78.0|11.7| 9.2| 4.5| 7.2| 9.8| 5.1{.. 1.3
Baldwin..... 3945 66.8/69.0/22.8/ 1.8/ .9|13.0| 9.2(14.7| .4] 1.6
. Self-boiled|Greening . ... 305 48.8/72.1{12.1| 2.4| 8.8| 4.6(37.0|17.1}....[ 4.3
Lime-Sul-|Russets...... 434 50.5/66.2) of 2.7|14.1]| 4.5[39.6/22.1|.. 6.1
phur Spitzenburg . o 0|76.5) o| 8.3 o] 3.00 o|12.3] o .7
All others ... o ol88.0f o] 1.3 o] 2.3] o] 8.6f o o
Totals...| 4684 64.1/75.2[20.0| 5.1 2.6] 5.0/13.9|13. 1.8
. Spitzenburg . o o|69.3] o] 3.5 of 6.7 ol23. o .2
- Sulfocide A1 " ihers .. ol 0|79.3] ol 2.8 ol 4.7] o|13. of o

Totals. .. [ ol75.9/] o 3.1 o] 5.4/ o|16. [
. Atomic Spitzenburg . ] o|70.5 o[12.0] o©f 4.5 o|13. ol .4
Sulphur [All others ... o o|85.8| of 7.9/ o] 1.4] ol 6. ol .2
Totals. .. ) 0|78.4 9.9 o] 2.9 o .3
. Sulphur Baldwin. ....| 1672 72.0[69.2[17.2| 8.5 1.4{18.5| 9.4/ .2 .7
and Lead|Greening.... 495 90.5/69.0....| I.I{ 3.6/24.6| 5.9 .. o
Arsenate |Russets...... o o0{60.3] o o of28.9] o1 o o
(paste) |All others... o o|8o.0f o] 3.4/ o 3.2} oft o o
Ali Fungi- Totals...| 2167 76.2|70.0(13.3| 5.9( I.9 .6 .4
cides Totals...| 39406 67.6/75.4|19.1| 9.8} 3.7 7 1.8
Baldwin. .... 1225 71.5(72.9({16.9] 6.3| 2.2 .2 .. .8
. Lead Ar- |Greening .... [} 0/82.5/ o0, 1.6/ O L) o| 1.9
senate Russets ..... 587 69.3146.1| .3| .9{16.0 .8 ...41.2
All others.... () o|88.5f o .8/ o [} o| I.5
Totals...| 1812 70.7|74.2(11.4| 4.8] 6.7 ..l 3.2
Baldwin..... 11058 60.4/36.2|19.5/12.0| 3.0 1.1| 1.1
Checks: Greening ....| 1420 46.1{42.9|22.7, 1.1|14.4| .3| 2.0
" "No treat Pound Sweet.| 638 71.2| of....] o0|10.7 ..l o©
;nem “IRussets ..... 381 24.7146.7!.... ol11.5 ..| 2.8
Spitzenburg . [)) 0/48.4| o[ 1.8/ o o .8
All others....| 4433 73.6/69.4| .3! 1.4] 5.0 ..|] I.9
. Totals...| 17930 62.1i51.1{13.9' 4.4 1.7

* Per cents. of ** Totals” in all of these tables represent per cents. figured from the
total counts and not the average of the per cents. given.
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selection of this cloudy period, when possible, may lessen spray
injury and increase spray efficiency.

Spray Benefits. The benefits that result from spraying depend
largely upon four factors: (1) fungicidal and insecticidal effi-
ciency of the sprays used; (2) number, thoroughness, and dates
of application; (3) freedom of the sprayed plants from spray
injury; (4) relative abundance of fungous and insect pests.
We have already discussed most of these points rather fully, and
so confine our remarks here chiefly to the general results of our
two years’ work.

Fungi. There is considerable variation in the prevalence of
fungous troubles on apples in different years, and even in the
same year in different orchards. The former variation depends
upon the weather conditions we have already discussed, and if
we could forecast these we might be able to determine beforehand
whether or not an orchard should be sprayed, and if so, how
frequently. While it may not be quite so essential to spray each
year in this State for fungous troubles as for insects, still, it seems
on the whole a paying and necessary procedure for firstclass
apples. The results, however, will not always be equally good
each year or in each orchard, because of variations in the four
factors mentioned above.

On the whole, as far as fungi are concerned, there is no need
for a winter or a dormant treatment of the trees, and this is
desirable for insects only in the case of the San José scale, when
the lime-sulphur sprays or the miscible oils can be used to advan-
tage. Our remarks, then, apply only to summer spraying. In
this State three sprayings keep most of the fungi and insects
under control, and where fungi, especially scab, are not abundant,
these may be reduced to two by omitting the first one, on the
unfolding leaves. Where an orchard has been sprayed year after
year we have found that as a rule the fungous troubles are less
prominent than insect pests if spraying is omitted for a year.
This is probably because certain of the fungi, as scab, black rot,
and sooty blotch, can carry over on the branches, and repeated
spraying has more or less cleaned them out there. For the same
reason they are more conspicuous in an orchard that has not been
sprayed for some time.

With three sprayings, having lead arsenate in the last two, we
find that if the right fungicide is used, apple scab, sooty blotch,
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fruit speck, rot and codling moth are fairly well controlled, and
these include the worst of our fungous and insect pests. On the
other hand, such treatment does not give decided control of rust
or black rot on the leaves. Complete removal of the diseased
branches, combined with spraying, is helpful with the latter
trouble, but the prevention of rust evidently requires the con-
tinuous coating of the leaves from the time they first appear in
early May until the middle of July, when all danger of infection
from the “cedar apple” stage is over.

The development of the various fungi on the sprayed and
unsprayed trees is shown by the following table taken from all of
the sprayed and unsprayed trees in 1911. Baldwin spot, while
not a true fungous trouble, is included because it is often difficult
to distinguish in field examination from the real fungous fruit
specks. From this table it is seen that sooty blotch and fruit speck
were by far the worst troubles on the unsprayed trees, and that
these were greatly reduced by the treatments. The total results
of all the Bordeaux treatments show that these troubles were
reduced still further by that fungicide, since with it only .4%
fruit speck and 1.1% sooty blotch developed. The combined
data follow:

PRRCENTAGES OF FUNGOUS DiSEASES ON SPRAYED AND UNSPRAYED APPLES.

Baldwin Fruit Sooty
Spot. Speck. Rot. Rust. Scab, Blotch.

All fungicides...... 0.6% 0.9% 0.8% 0.1% 0.1% 3.6%
All checks.......... 1.3% 6.5% 2.1% 0.1% 1.8 13.3%

Insects. The benefits of the treatment as regards injury from
the attacks of the codling moth, lesser apple worm, and other
chewing imsects in 1911 and 1912 are seen in Table II. Lead
arsenate is slightly more effective against the codling moth when
used alone or with plain sulphur than when combined with any
of the fungicides, though in commercial lime-sulphur it shows
less wormy fruit than in self-boiled lime-sulphur or in Bordeaux.
In 1910 there were five times as many apples showing injury by
the codling moth on the unsprayed or check trees as upon the
sprayed trees, and more than eight times as many on the check
trees as on those sprayed with lead arsenate alone or in combina-
tion with plain sulphur. In 1911 the check trees had five times
as many as the average of all sprayed trees, and more than seven
’times as many as the trees sprayed with lead arsenate alone or
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with lead arsenate and sulphur, With other chewing insects the
benefit is less marked. The poison in the spray only imperfectly
controls the curculio, and of course is not intended to control
such sucking insects as the apple louse and San José scale.
Possibly the weak lime-sulphur solutions have some slight effect
on the last two, but certainly the Bordeaux mixture does not.

TaBLE II.—SuMMARY OF EFFECT OF ALL SPrRAYS ON CHEWING
INSECTS IN 1910 AND 1911. PERCENTAGES OF INJURED FRruIT.

1910, l 1911,

Fungicide and Insecticide
Prays. i Le Other Lesser | Other
Codling sser Codling c
Apple |Chewing! Total. Apple |{Chewing| Total
Moth. orm. | Insects. Moth. Worm. | Insects.

Bordeaux and Lead} ¢ % % % 4 [ £ %
Arsenate..,...... 9.27 .551 5.7 |15.52| 2.5 0.7 4.3 7.5

Commercial Lime-
Sulphur and Lead
Arsepate ......... 5.32 76| 4.13 | 10,21 1.8 0.3 3.3 5.1

Self-boiled Lime-Sul-
phurand Lead Ar-

senate ........... 8.03 | 3.13]10.03{21.24| 4.2 1.8 7.7 1{13.7
Sulfocide and Paris

Green*........... IO I D IO N, | 3.1 7.1 | 16.9
Atomic Sulphur and

Lead Arsenatet...[ .... | .... | oovn. .ev. | 39 | 09 | 4.8 9.6
Sulphur and Lead

Arsepate......... 3.4 0.8 2.3 6.5 1.4 0.3 3.9 5.6
Averages of above

combinations..... 6.11| 1,23 3.57|10.9 2.4 0.7 4.4 7.5
Averages of Lead Ar-

senate alone. ..... 3.5 0.35 8.25| 12.0 1.3 0.3 4.9 6.5
Averages of all

sprayed trees..... 5.74 | 1.08| 4.24 | 11.06| 2.2 0.6 4.5 7.3
Averages of all un-

sprayed trees..... 28.82 | 0.86|10.8 |40.18 ! 10.1 2.0 |10.6 |22.7

General. OQur spraying experiments with the various fungi-
cides, including an insecticide, have not always given a higher
per cent. of perfect fruit than where an insecticide alone was
used. This was due to the fact that the insecticide used alone
has given little spray injury, while the fungicides often produce
spray injury that wipes out largely or entirely the percentage
gained by lessening fungous attack. Thus from Table T we see
that in 1911 the percentages of perfect fruit in the combined
data of all the orchards and varieties for each treatment were

* Manufacturers’ directions followed. t Poison added by manufacturer.
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as follows: Bordeaux, 74.4%; all commercial lime-sulphurs,
78% ; self-boiled lime-sulphur, 75.2% ; Sulfocide, 75.9% ; Atomic
sulphur, 78.4% ; sulphur and lead arsenate, 70% ; ‘all the pre-
ceding fungicides, 75.4% ; all lead arsenate, 74.2%; all checks,
51.1%. The preceding year the combined lead arsenate trees
had even a higher percentage of perfect fruit than the combined
fungicides, due to a far greater per cent. of spray russeting result-
ing that year. This does not mean that orchards on the whole do
not need spraying with a fungicide, but rather that they need
treatment with one that will produce the least amount of spray
injury. Itis also to be remembered that a moderate spray injury
on the whole is not as bad as a moderate fungous injury or a
wormy apple.

There was considerable variation between the percentages of
perfect fruit from all the sprayed trees (including both fungi-
cides and insecticides, insecticides alone) and all of the unsprayed
trees in the different orchards, as shown by the following figures.
For 1910: Ives orchard, sprayed trees, 67.9% perfect fruit,
unsprayed, 62.5% (partially sprayed for insects); Jones
orchard, sprayed, 49.1%, unsprayed, 6% ; Rogers orchard,
sprayed, 73.9%, unsprayed, 67.1%; Savage orchard, sprayed,
53.7%, no real checks; Smith orchard, sprayed, 78.4%,
unsprayed, 71.2% (partially sprayed for insects); Stoddard
orchard, sprayed, 64.2%, unsprayed, 20.2%. For 1911: Andrews
orchard, sprayed, 68.8%, unsprayed, 27.9%; Clark orchard,
sprayed, 76.8%, unsprayed, 61.3%; Ives 1st orchard, sprayed,
78.2%, unsprayed, 52.2%; Ives 2d orchard, sprayed 88.8%,
unsprayed, 71.7%; Jones orchard, sprayed, 68%, unsprayed,
39.5%; Smith orchard, sprayed, 79.7%, unsprayed, 74.6%;
Station Mt. Carmel orchard, sprayed, 74.5%, unsprayed, 55.2% ;
Stevens orchard, sprayed, 75.3%, unsprayed, 49.5% ; Stoddard
orchard, sprayed, 76.6%, unsprayed, 24.1%. Somne varieties
and individual trees of course showed even greater varia-
tions between those sprayed and those unsprayed. From the
above data one can in almost every case pick out by the low
per cent, of perfect fruit on the unsprayed trees those orchards
that had not been previously sprayed. This also means that
orchards that had been well sprayed in the past did not show so
great a difference between the sprayed and unsprayed trees in
our experiments on this account. More specific data on sprayed



370 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

and unsprayed trees as regards spray injury, fungous and insect
injuries of different kinds, can be obtained from the tables
printed here-and in our previous bulletin,

As regards the most frequently used sprays, we have compiled
in the following table their rank each year as regards most per-
fect fruit and least amount of russeting, fungous and insect
injuries. For example, in 1911, Bordeaux produced the most
russeting, was first in preventing fungous attack, fourth in les-
sening injury by chewing insects, and third as regards perfect
fruit, ’

TABLE III.—RELATIVE RANK OF DIFFERENT TREATMENTS EACH
YEAR AS REGARDS MOST PERFECT FRUIT AND LEAST
AMOUNT OF Russet, FuNGI, AND INSECTS.
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RECOMMENDATIONS. For the control of fungi and insects on
apples in Connecticut we make the following recommendations based
on the results of our two years’ experiments:

(1) Winter treatment (spraying dormant trees) is necessary only
in the case of the presence of the San José scale, when commercial
lime-gulphur, 1-8, or miscible oils, 1-15, may be used.

(32) As a rule, three summer treatments with a fungicide are neces-
sary to control the fungous discases, and the last two of these should
contain an ingecticide. These sprayings should be made as follows:
1st, just before the blossoms open, on the young unfolding leaves
(April 27th to May 10th, according to the season and variety); 2d,
right after all the blossoms have fallen (May xoth to 3oth); 3d, about
one month later (usually June 15th to asth).

(3) Where fungi are not prevalent, especially scab, the first treat-
ment given above may be omitted. Occasionally, perhaps in alternate
years, where fungi are quite inconspicuous and the trees have been
thoroughly sprayed the previous year, the fungicide may be entirely
omitted, and only the two sprayings for insects may be given.

* Also contained Lead Arsenate. t Not used extensively in 1910.
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(4) For fungicides, we recommend Bordeaux mixture of the 4-4-50
strength for the first spraying, and of the 1-4-50 for the second and
third sprayings; or commercial lime-sulphur, used at a strength of
one and one-fourth gallons per fifty gallons of water, for all three
sprayings. The former has better fungicidal value, and the latter is
less likely to produce spray injury, especially russeting of the fruit.
Where fungi are prevalent, the former might be used, while with
varieties russeting badly, as Baldwin, the latter is likely to prove more
satisfactory.

(5) For the insecticide in the above, we recommend lead arsenate,
if used in the paste form at the rate of three pounds per fifty gallons
of the mixture, or if in the powder form one and one-half pounds per
fifty gallons.

PEACHES.

Experimental Conditions. What we have already said regard-
ing the details of spraying and of obtaining results for apples
generally applies to our work with peaches, Our experiments
have not been so extensive with the latter, either in the number
of orchards (three each year) and varieties sprayed or in the
types of sprays used. This was largely because summer spraying
of peaches in this State has never been practiced to any extent,
and also because there is more danger of injury from the spray-
ing. As the orchards did not belong to the Station, we had to
proceed cautiously so as to avoid serious injury.

Treatments were made at different times and with different
numbers of applications to determine what are the best stages
in the development of fruit for spraying, and how few treatments
may be used for the general control of fungous troubles. The
following varieties were included in the experiments: Belle of
Georgia, Carman, Champion, Elberta, Greensboro, Hieley, Moun-
tain Rose, Triumph, Waddell, natural seedlings, and a few trees
of other varieties from which data were not collected.

The following sprays were tried: (1) commercial lime-
sulphur, at strengths varying from 1-75 to 1-300, and of the
following brands, Blanchard, Grasselli, Niagara, Sherwin-
Williams;  (2) potassium sulphide; (3) Sulfocide; (4) Atomic
sulphur; (5) self-boiled lime-sulphur, Usually lead arsenate
(Paris green in a few special cases) was used in one or two
of the treatments. Because in previous experiments, Bordeaux,
as weak as 2-4-50, had produced serious leaf injury, this fungi-
cide was not included in the experiments.
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Fungous Diseases and Insects. In 1910 considerable leaf curl
developed in the Champion orchard under investigation, though
this variety does not suffer perhaps on the whole as much as
Elberta and some other yellow-fruited varieties. Neither of the
two years were exceptional as regards the development of the
brown rot fungus, though certain varieties especially subject to
rot, such as Champion, Triumph, Waddell and Hieley, were
among those under investigation. In 1910 considerable rot
developed among the Champions, and a moderate amount in
1911, so that this variety offered the best test for controlling this
disease. Among the varieties that scab badly are Elberta, Hieley,
Carman, Waddell and natural seedlings. On the whole, the con-
ditions for testing the efficiency of spraying against scab were
fair each year, so that the most satisfactory results were obtained
for this trouble. ’

As regards insects, while the sawfly was not abundant in any
of the orchards, our entomologists had worked out the control of
this in other experiments. Curculios were sufficiently abundant
to determine how effective and necessary for their control was
the addition of poison.

Spray Injury. The foliage and young twigs of the peach are
more susceptible to injury from sprays than those of the apple.
What has been said in regard to the influence of weather condi-
tions on spray injury to apples applies in large part to peaches
also, although the russeting type of injury does not occur. There
are three general types of injury, namely, foliage burn, twig
burn, and fruit scorch. The foliage injury differs from that of
apple in that the tissues of the injured spots usually drop out,
leaving a shot-hole effect much like the bacterial spot of peach
leaf. When the injury is very severe, the leaves are partly or
entirely shed, and the injury also shows on the young twigs as
reddish or purplish spots much like those caused by the scab
fungus. These twig burns sometimes entirely encircle the stem,
and kill it. The scorch injury to the fruit did not occur in our
experiments until 1911, when the hot weather at spraying time
was largely responsible for its appearance. The scorch is hidden
somewhat by the hairs, but shows as a larger or smaller area
usually on one side, in which the tissues are of a darker color,
and often crack, thereby favoring decay by brown rot.
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In 1910 our experimgpts emphatically demonstrated that
insecticides like lead arsenate, and also Paris green, could not be
used with such sprays as potassium sulphide and Sulfocide with-
out serious injury to the trees, not only causing the foliage and
fruit to drop, but killing the young twigs, and even the tree itself
under some conditions. Potassium sulphide alone had been used
by Sturgis in this State years before, with fair success, and we
also found that, without poison, used at the rate of one pound
to fifty gallons of water, it caused very little injury. Sulfocide
used alone at the rate of 1—400 produced only a little foliage
injury, and practically none at 1-500 and 1-600.

The commercial lime-sulphurs gave variable results, but our
test conditions with these were not all the same. We believe
that part of this difference was due to the brands used, since with
some we got more injury than with others. However, we believe
that the use of lead arsenate in these was responsible fo
considerable of the injury, especially when it occurred where the
commercial lime-sulphur was made as weak as 1-150. But before
a positive statement can be made it will be necessary to test the
different brands under conditions precisely alike in all respects.
Without more definite data we cannot recommend the use of
a poison with these sprays, and they should not be used stronger
than 1-150. Even at this strength we recommend the grower to
do more or less preliminary spraying with his selected brand
before bringing it into general use in his orchard.

Atomic sulphur, usually containing lead arsenate and used at
the rates of ten and twelve pounds to fifty gallons, caused more
injury in some tests than in others. We got from a little to con-
siderable leaf injury, twig injury in one case, and more fruit
scald than with any other spray used on peaches in 1911. All of
the peaches sprayed with Atomic sulphur had lead arsenate in at
least one of the applications and from the variation in number
and time of the applications, we are inclined to believe that the
lead arsenate was largely responsible for the injury.

Self-boiled lime-sulphur (8-8-50) gave by far the least injury
of any of the fungicides, even with lead arsenate present. In
fact, we have had only a very little leaf injury in a few cases,
no twig injury, and comparatively little fruit scald. In 1911, in
the Jones orchard, we found that when lead arsenate was used
with the self-boiled lime-sulphur the trees showed a little more
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fruit scald, with no special difference in leaf injury, which was
inconspicuous in both cases. i

With self-boiled lime-sulphur, the chief harm is likely to come
from too late spraying, especially in a dry season, when the spray
will show on the fruit as a white sediment. The rains may wash
this all off from the upper side, but still leave it somewhat appar-
ent on the under side. In this State, if no treatments are made
after the tenth of July, this sediment will so largely disappear
through rains and the growth of the fruit that only in excep-
tionally dry years on very early varieties will any harm occur.
Only the looks of the fruit are affected, the taste does not seem
to be injured. Handling them for marketing will also wear off
much of the sediment. We had very slight trouble of this kind
with one very early variety in 1910, and none at all in 1911.

Lead arsenate, when added to the fungicide, often gives a

igher color to the fruit, especially when it causes a slight injury.

his was particularly noticeable with Atomic sulphur in one case,
where small reddish-purple specks occurred on the skin, but not
prominent enough to constitute an injury.

Benefits: Fungi. The prevention of leaf curl was tested only
in the Jones orchard on the Champion, which is not especially
subject to this trouble. However, enough evidence was gathered
both years to show that commercial lime-sulphur used as strong
as I to 8 or g, if applied just as the buds begin to swell, will
practically prevent this trouble. Of course this treatment takes
care of the San José scale at the same time. This dormant
treatment, however, had little or no effect upon scab or rot. In
1910, all of the trees having this winter treatment gave just as
high a per cent. of scab, and practically as high of rot, as did
those not having it, neither lot having any summer treatment.
In 1911, all the trees having this winter treatment and three
summer treatments did not give any lower per cent. either of
scab or rot than those that received only the three summer treat-
ments,

Brown rot, as stated before, was not serious either year, yet
it developed quite prominently upon the Champion checks in the
Jones orchard, especially in 1910, so we have to judge of our
results in preventing this trouble from our experiments in this
orchard on this variety. So far as we can judge from these
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experiments, commercial lime-sulphur, Atomic sulphur, and self-
boiled lime-sulphur were about equally effective in controlling
the rot. In 1910, the per cent. of rotten peaches on all the trees
sprayed with commercial lime-sulphur and self-boiled lime-
sulphur was 23.3% as against 61.5% on the unsprayed trees;
while in 1911 the total rot from all the trees sprayed with com-
mercial lime-sulphur, self-boiled lime-sulphur and Atomic sulphur
was 4.4% as compared with 13.5% on the unsprayed trees. In
these experiments the peaches were picked as they ripened, the
rotten ones being removed at each picking. The keeping quality
of the sprayed fruit is better than that of the unsprayed, as shown
by.tests of sound peaches sprayed with self-boiled lime-sulphur
as compared with sound unsprayed peaches, the former keeping
at least two or three days longer on the average. Three days
after picking, 78% of the unsprayed fruit had rotted as compared
with 18% of the sprayed fruit.

The scab as well as rot was controlled about equally well by
commercial lime-sulphur, self-boiled lime-sulphur, and Atomic
sulphur. This trouble was abundant enough in all the orchards
and on most of the varieties each year to give fair tests as to
its control by each of these fungicides. In the Jones orchard
in 1910 all the peaches sprayed with the commercial lime-sulphur
and self-boiled lime-sulphur showed 4.5% scab against 13% on
all the unsprayed. In the three orchards experimented with in
1911, the per cents. were as follows: Jones, sprayed, 2.1%,
unsprayed, 21%; Henry’s, sprayed, 7%, unsprayed, 40.5%;
Ives, sprayed, 1%, unsprayed, 16.3%. The higher per cent. of
scab on the sprayed trees in the Henry orchard over that in
both the Jones and Ives orchards is probably due to the omission
in this orchard of the first of the three treatments.

Insects. Again this year, as in 1910, the figures in the tables
show no appreciable decrease in the percentage of insect injury
by the use of lead arsenate. If the leaf-eating insects, like
the peach sawfly, had been present in destructive numbers, then
of course its effects would have been shown by the more perfect
foliage, as has been demonstrated in previous experiments,

RECOMMENDATIONS. As a result of our experiments with
peaches, we are able to make the following recommendations as
regards the number and times of application, and the sprays to be
used:
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(1) Spraying of peaches while dormant is of value only in checking
San José scale and leaf curl. One application of commercial lime-
sulphur, 1-8, just before the buds begin to swell in spring, the first
part of April, will take care of both of these troubles at the same time.
If the scale is unusually prevalent, a previous application in the late
fall of either lime-sulphur or a miscible oil, 1-15, will prove of addi-
tional value in killing it.

(2) For the prevention of scab and rot of peaches, it is as a rule
desirable to give three sprayings, as follows: 1st, shortly after the
blossoms have fallen (May 10th to May 25th); 2d, about three or four
weeks later (June sth to June 1s5th); and 3d, about one month later
(July sth to July 1sth). If only two sprayings can be given, omit the
first.

(3) On the whole, seli-boiled lime-sulphur of the 8-8-50 formula
seems to be the safest and most reliable peach spray, and this is
recommended. Good results have been obtained with some of the
commercial lime-sulphurs, and they are much more easily handled.
There is, however, some danger of spray injury, especially with certain
brands. If commercial lime-sulphur is used, a strength of not greater
than 1-150, without poison, is recommended.

(4) As lead arsenate has done little to prevent curculio and as it
seems to increagse the danger of spray injury, we advise leaving out
the lead arsenate unless there is considerable danger of sawfly injury,
when it can be added in the second spraying, the same as for apples.

DETAILS OF EXPERIMENTS IN 19r11.
APPLES.

In the following paragraphs we give the conditions and results
in each orchard where experiments were carried on in 19IL
Further details as to the results will be found in Tables IV, V.
The owners or managers of the orchards were as follows: C. K.
Andrews, Mount Carmel; H. E. Clark, Tuttle Farm, Middle-
bury; E. M. Ives, Meriden; B. T. Jones, Hamden; S. A. Smith
& Son, Cheshire; W. W. Stevens, Clintonville; F. A. Stoddard,
Munson Farm, Litchfield. Besides these, small orchards on the
Centerville and the Mount Carmel farms of the Station were
also used.

Andrews Orchard., Conditions. This was an orchard of Baldwins
about fifteen years old that had not been sprayed, at least in recent years.
No winter treatment was given this year. As it was said that fungi had
not been especially bad the previous year, only two sprayings were given,
corresponding to the second and third treatments, on May 25 and June 14
The following spray materials and strengths were used in each treatment:
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(1) Bordeaux, 2-4-50, with 3 1bs. lead arsenate (Ansbacher’s); (2) Sher-
win-Williams lime-sulphur, 1-50, with 3 1bs. lead arsenate (Ansbacher’s);
(3) Thomsen’s lime-sulphur, 1-50, with 3 lbs. lead arsenate (Ansbacher’s) ;
(4) sulphur and lead arsenate (Ansbacher’s), 6-3-50; (§) lead arsenate
paste (Ansbacher’s), 3-50; (6) lead arsenate, dry (Vreeland’s), 1%4-50.

*TABLE IV.—PERCENTAGES OF FunNGous AND INsecT TRous-
LES ON SPRAYED AND UNSPRAYED APPLES IN IgII.
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Andrews .{Unsprayed| 14.7{2.9| 0 [ 0 [ 19.5]37.1{ 9.8|3.2] 12.8]25.8
. .|Sprayed ..! 3.1|0.7| 0 | © 9.2 13.0| 0.4|0.4| 3.3 4.0
Clark ....{Unsprayed| o.1{o.1|0.2|3.2{ 3.4| 7.0{10.8{0.6 12.824.2
“ ....Sprayed ..| o {0.2|{ 0 |0.9] 0.9} 20| I.gl0.7| 3.1| 5.7
Ives, 1st..|{Unsprayed|{ 19.2 | 2.7 0.3 | 0.1, 0.7|23.0|16.5|3.8] .0]27.3
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*¢  2d..|Unsprayed| 2.2/0.4| 0 | © 0.7| 3.3 8.2194]| 381214
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‘ ...iSprayed 0.4{1.4] 0 | O 1.6 3.4| 2401 41| 6.
Stevens ..|Unsprayed| 3.5/ 1.6! o |1.5}23.5|30.1| 4.3{3.0|10.5 17.8
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Results. Thomsen’s lime-sulphur, made in 1910, caused considerable
injury to the foliage (see Plate XX, b), while little or no injury was
noticed from the other sprays. It also caused more russeting and scald
on the fruit than any of the others. Bordeaux was next to it as regards
these fruit injuries. There was also considerable russeting on the
checks.

The Bordeaux treatment gave the highest percentage of perfect fruit,
largely because it reduced to a minimum the fungous troubles, especially

*The percentages of fungi are somewhat higher on the sprayed apples
than they would have been if all the treatments had contained efficient
fungicides, since these totals include results where lead arsenate alone was
used, and also all of the fungicides, poor as well as efficient. This is
well illustrated in the case of sooty blotch in the Andrews orchard, where
the average per cent. for all of the sprayings as given in the table was
9.2%, while the average for the efficient Bordeaux treatment in this
orchard was only 0.9%.
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fruit speck and sooty blotch, which were prominent troubles in this orchard.
Sherwin-Williams lime-sulphur/ was second as regards perfect fruit, and
while not quite as good as Bordeaux in preventing fungous troubles, was
better than any of the other treatments, and caused less spray injury than
the Bordeaux. The trees sprayed with lead arsenate alone had less fruit
speck and sooty blotch than the check trees, thus seeming to indicate some
fungicidal value for this insecticide.

In this orchard a total of 25.8%, or fully one-fourth of all the apples
on the unsprayed trees, showed injury from chewing insects. Half of
the damage was probably caused by the codling moth, though it is often
difficult to trace the injury when slight. On the sprayed trees the injury
from chewing insects was reduced to 4%. In this orchard the lead arsenate
was fully as effective as an insecticide when added to Bordeaux mixture
as when used alone or in connection with lime-sulphur.

Clark Orchard. Conditions. The trees sprayed in this orchard were
very young Greenings, just coming into bearing, although some older Bald-
wins were also included in the treatments with lead arsenate. The orchard
had been given a winter treatment by the owner. Only two sprayings
were made, corresponding to the second and third treatments, on May
26 and June 16-17. The following sprays were tried: (1) Bordeaux
mixture, 2-4-50, with 3 Ibs. lead arsenate (Swift's); (2) Grasselli’s lime-
sulphur, 134-50, with 3 lbs. lead arsenate (Swift’s); (3) lead arsenate
paste (Swift’s), 3-50.

Results. Some, but not serious, foliage injury resulted from both the
Bordeaux and Grasselli's lime-sulphur, the former causing more. The
trees sprayed with Bordeaux also developed considerably more lgsscting
of the fruit than any of the others, though the per cent. was not unusually
high for this treatment.

The trees sprayed with Grasselli’s lime-sulphur gave the highest per-
centage of perfect fruit, though this was but little higher than those sprayed
with lead arsenate alone. Comparatively little injury from fungi (see
Table IV), even on the checks, occurred in this orchard. The Greenings
sprayed with Bordeaux, which gave the best fungicidal results, had no
sooty blotch and only 0.1% scab, against 4.4% sooty blotch and 4.2% scab
on the check trees, Considerable Baldwin spot developed on both the
unsprayed Baldwins and those sprayed with lead arsenate.

The fruit on the unsprayed trees in this orchard showed an average of
24.2%, or about one-fourth, injured by chewing insects, but the treatment
by spraying reduced this to 5.7%. Lead arsenate alone gave slightly better
results than when combined with a fungicide, and the percentage of fruit
injured by chewing insects was slightly greater where the lead arsenate
was used with Bordeaux mixture than with lime-sulphur,

Ives (18t) Orchard. Conditions. This was a young orchard, about
seven years old, of miscellaneous varieties, which were just coming into
bearing, except the Spitzenburgs, which had borne at least one small
crop. The trees had received attention as regards both winter and sum-
mer spraying in previous years, and this year had been given a spraying
on the dormant trees. The apples from all the trees of the same variety
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and treatment were picked and counted together, as some trees had no
apples, others a very few, and others a considerable number. Three appli-
cations (the first omitted in the case of lead arsenate alone) were given
with each spray on the following dates: May 8, May 29, and June 19. The
sprays (except Sulfocide, which contained Paris green, 34 lb.—50, with the
addition of lime) also contained Vreeland’s dry lead arsenate at the rate
of 134 Ibs. to 50 gallons of mixture in the second and third applications,
and were as follows: (1) Bordeaux mixture, 1st, 4-4-50, 2d and 3d,
2-4-50; (2) Sherwin-Williams lime-sulphur, 1-50; (3) self-boiled lime-
sulphur, 8-8-50; (4) Sulfocide, 1~300; (5) Atomic sulphur, 1st, 10 Ibs.
to 50 gallons, 2d and 3d, 12 lbs. to 50 gallons (brand used in 2d and 3d
treatments contained lead arsenate added by manufacturer); (6) lead
arsenate, Vreeland’s dry, 114 Ibs. to 50 gallons.

Results. Some leaf burn resulted from the Sulfocide and more from
the Bordeaux, which caused quite a few leaves to drop during the season.
The Atomic sulphur produced the most scald, 7.8%, though there was
almost as much from the Bordeaux and self-boiled lime-sulphur treat-
ments. On the whole, more scald showed in this orchard than in any
of the others. The Bordeaux produced far more russeting here than
any of the other treatments. Though no Baldwins were among the
varieties sprayed, the average per cent. of russeting of all the varieties
treated with the Bordeaux was 12.3%, while that for the lead arsenate,
which had the lowest percentage of russeting, was only 0.3%.

The lead arsenate gave the highest percentage of perfect fruit, while
the Sherwin-Williams lime-sulphur was second, though only slightly
better than two other treatments. The Bordeaux, on account of spray
injury, gave the lowest percentage of perfect fruit, though it was con-
siderably ahead of the average for the checks. Fungous troubles, except
fruit speck, were not very abundant in this orchard. The Bordeaux
gave the best record against these, having only 2% against 22.2%, the
average for the checks. Sulfocide gave the poorest results against both
fungi and insects, though, because there was little spray injury to the
fruit, its percentage of perfect fruit was higher than that of the Bordeaux.

The average per cent. of fruit injury by chewing insects on 3ll unsprayed
trees in this orchard was 27.3, and on the sprayed trees, 11.5. With
Sulfocide and Paris green, used here as recommended by the manu-
facturer, there was more injury by chewing insects than with any other
combination used in the orchard. Bordeaux mixture gave results equal
to commercial lime-sulphur when both were combined with lead arsenate,
but the percentage of injured fruit was twice as high as obtained from
lead arsenate alone. With self-boiled lime-sulphur the percentage was
slightly lower than with commercial lime-sulphur. Atomic sulphur,
with lead arsenate added by the manufacturer, was not as effective as
lead arsenate alone.

Ives (ad) Orchard. Conditions, This was a mixed orchard of Bald-
wins and several other varieties, such as Russets, Greenings and Suttons,
which had been in bearing several years. In previous years it had been

29
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well protected by both winter and summer spraying. The sprayings in
this orchard were made entirely by Mr. Ives, upon suggestions given by
the writers, as he wished to test the relative merits of various insecti-
cides, and to determine how essential was the use of a fungicide. Only
two summer sprayings were made, and these were rather too close
together, being about ten days apart. The treatments were as follows:
(1) Sherwin-Williams lime-sulphur, 17450, with 134 1bs. Vreeland’s lead
arsenate; (2) sulphur and lead arsenate (Sherwin-Williams), 6-3-50;
(3) lead arsenate paste (Sherwin-Williams), 3-50; (4) lead arsenate, dry
(Vreeland’s), 1¥4-50; (5) Ortho-arsenite of zinc, 34-50.

Results. Some little foliage injury resulted from the Sherwin-Williams
lime-sulphur, but it was not at all serious. It also caused a little fruit
scald. Very serious injury followed the second application of the Ortho-
arsenite of zinc, for some unexplained reason (see Plate XX, a). This
eventually caused from one-third to one-half of the leaves to drop,
affecting some varieties more severely than others. This insecticide also
caused more russeting of the fruit than any of the other treatments.

As the Baldwins were the only variety that set fruit on a sufficient
number of trees, data were taken only for this variety. On the whole,
there was very little difference due to the different treatments in the
percentage of perfect fruits, as all ran high, the Vreeland’s dry lead
arsenate giving the best results. The average for all was 88.8%, as
against 71.7% on the check apples, which, however, were all from one
tree. The percentage of fungous injuries in this orchard was so low,
being only 4.6%, including Baldwin spot, on the checks, that very little
was gained by adding a fungicide to the 1nsect1c1de, especially as spray
injury was increased somewhat by this.

In this orchard the sprayed trees showed an average of only 28%
of injury from chewing insects, while the unsprayed tree gave 21.4%.
The lowest percentage came from the use of Ortho-arsenite of zine, but
on account of the leaf injury caused by this poison in the orchard it
is not to be recommended until further tests have been made. Next,
the dry lead arsenate (Vreeland’s) gave the lowest percentage of injury,
though the difference between this and lead arsenate added to sulphur
and to commercial lime-sulphur was very slight.

Jones Orchard. Conditions. This orchard was about fifteen years
old, and contained a variety of apples, but chiefly Baldwins, Greenings
and Russets. It had never been sprayed before, except a few of the
trees which were included in our experiments of last year. The trees
received no winter treatment this year, but had the previous year. The
orchard was situated on a hillside, and not having been cultivated recently,
suffered severely from lack of moisture during the past dry years. As
last year fungous troubles, except rot, which was bad, had not been serious,
only two sprayings, corresponding to the second and third, were given
on May 22 and June 16. The treatments were as follows: (1) Blan-
chard’s lime-sulphur, 1%-50, with 3 lbs. lead arsenate; (2) self-boiled
lime-sulphur, 8-8-50, with 3 Ibs. lead arsenate; (3) lead arsenate paste,

3-50.
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Results. No very noticeable foliage injury resulted from any of the
treatments. There was also very little russeting. A little more scald
occurred on the trees sprayed with Blanchard’s lime-sulphur than on those
receiving the other treatments, but even this was not bad.

Blanchard’s lime-sulphur gave the highest percentage of perfect fruit
(with the self-boiled second), showing 74.4 as against only 39.5 on the
check trees. There was considerable fruit speck, rot and sooty blotch,
especially the last, on the unsprayed trees. The lead arsenate alone
seemed to have considerable fungicidal value, when compared with the
checks. Sooty blotch on an old Greening tree (see Table V) on a
different part of the farm ran as high as 47.8%, showing how prevalent
this trouble may become on neglected trees in a favorable season.

An average of 24.1% of injury by chewing insects was obtained from
the unsprayed trees, and the average per cent., 15.3, from the sprayed
trees, is greater than in most orchards. This is probably due to the
fact that most of the trees bore small crops, and in such a case, other
things being equal, a larger proportion of them are attacked by insects.
Lead arsenate alone gave only slightly better results than when combined
with commercial or self-boiled lime-sulphur. Bordeaux mixture was not
used in this orchard.

Smith Orchard. Conditions. This orchard received a winter treat-
ment in this and the previous year, but no recent summer treatment until
this year. Since scab had been bad last year on the Fall Pippin and
Early Harvest, these were selected to try the comparative value of Bor-
deanx and commercial lime-sulphur in preventing this trouble. Unfor-
tunately for the experiment, scab in 1911 was much less abundant than
the previous year, seeming not to develop from the numerous twig infec-
tions because of unfavorable conditions, though there was more than
in most of the orchards under experimentation this year. Three spray-
ings were given, on May 5, on the unfolding leaves, May 23, just after
the petals had fallen, and June 15. Lead arsenate (Sherwin-Williams
paste), at the rate of 3 lbs. to 50 gallons, was added in both cases in
the second and third sprayings. The Bordeaux was used at a strength
of 4-4-50, 2-4-50, and 1-4-50 in the successive sprayings, while the
Sherwin-Williams lime-sulphur was used at a strength of I1}4-50 in
each spraying.

Results. No foliage injury resulted from the sprayings, except possibly
a little from the Bordeaux on a Gilliflower tree, which was not in good
shape from some other cause. The Bordeaux mixture produced a
very extensive, though not a very serious russeting on the Early Harvest,
while scarcely any showed on the Fall Pippin. The Sherwin-Williams
lime-sulphur, while not producing russeting to any extent, did cause
more scald than the Bordeaux.

On account of the russeting, which marred but did not seriously
injure the fruit, the lime-sulphur, with 88%, and the checks, 74.6%, both
gave a higher percentage of perfect fruit than the Bordeaux. The Bor-
deaux and lime-sulphur had practically the same percentage of fungous
injury, 06%, while the checks had only 5.9%, showing that these
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troubles were not very common here this year, scab being the most
abundant.

The unsprayed trees showed an average percentage of 16.2% injured
by chewing insects, and 5.3% on the sprayed trees. With the Bordeaux,
lead arsenate gave 6.7% fruit injured and only 4.2% with the commercial
lime-sulphur. Lead arsenate alone was not used in this orchard.

Station Orchards. Conditions. The Station orchard on the Webb
farm at Centerville was used only in an experimental way to test the
different sprays on the foliage, and no data were gathered from the fruit,
since the trees were of unknown varieties, some apparently seedlings, and
scarcely any two alike, It was an old, entirely neglected orchard, but
due to the thorough pruning, fertilization, spraying and cultivation it has
bad for the past two years, a decided change in its appearance has
been made.

At the new Station farm at Mount Carmel there is a small orchard
consisting largely of Baldwins and Greenings. It has been neglected in
the past and apparently has not been given either winter or summer
spraying. This year it was given a winter treatment by us for the
San José scale. Two summer sprayings were also made, the first on
May 22 to 23, and the second on June 15. As a numbér of the sprayed
trees did not produce fruit, we give here only the treatments from which
data were obtained. (1) Bordeaux mixture, 2-4-50, with 3 lbs. lead
arsenate (Vreeland’s); (2) Thomsen’s lime-sulphur, 134-so, with 3
Ibs. lead arsenate (Vreeland’s); (3) sulphur and lead arsenate (Vree-
land’s), 6-3-50; (4) lead arsenate (Devoe & Raynolds’ and Vreeland's).

Results. Bordeaux caused a little foliage injury, but comparatively
few leaves dropped. The Thomsen lime-sulphur, however, caused a
noticeable injury to the foliage, the same as in the Andrews orchard.
This material in each case was taken from the same barrel put up by
the manufacturer in 1910, and evidently was not of as high a standard
as it should have been. No doubt this injurious character has been elim-
inated in their later products. In July a severe hail storm injured the
young fruit so that at harvest time (see Plate XIX, a) a large per-
centage showed the effects by evident marks or scars. In our table all
such fruit is counted as perfect, if not otherwise injured. The Bordeaux
caused considerable russeting of the fruit, though not of a very serious
nature. This, however, reduced the percentage of perfect fruit below
that of any other treatment.

The Thomsen lime-sulphur gave the highest percentage of perfect fruit,
81.5, as against 55.2 on the checks. The Bordeaux proved the most
efficient fungicide, showing only 2% fungous injury, as against 52%
for the lime-sulphur and 25.5% for the check trees. Fruit speck, sooty
blotch, and rot, in the order named, were the most prominent fungous
troubles.

In the Station orchard the different varieties render the results scarcely
comparable, though on the whole the sprayed fruit showed 6.6% injured
by chewing insects, and the unsprayed, 15.7%. As in most orchards, lead
arsenate alone gave better results against chewing insects than with the
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addition of a fungicide, though there was practically no difference between
lime-sulphur and Bordeaux mixture. For some reason not easy to
explain, fruit sprayed with lead arsenate and sulphur was scarcely better
than that not sprayed, though all of these sprayed trees were early
varieties, and had no checks of the same varieties.

Stevens Orchard. Conditions. Most of the trees in this orchard were
at least fifteen years old and of miscellaneous varieties, that had not
been sprayed recently, except possibly a winter treatment. As sooty
blotch and scab had been quite troublesome previously, three summer
sprayings were given, as follows: 1st, May 9; 2d, May 25; and 3d,
June 19. The following treatments were tried: (1) Bordeaux mixture,
1st, 4-4-50; 2d, 2-4-50; 3d, 1-4-50;" (2) Grasselli’s lime-sulphur, 1%-50;
(3) sulphur and lead arsenate, 6-3-50. Swift’s lead arsenate, 3-50, was
used inr the second and third sprayings of treatments Nos. 1 and 2, and
of course in all three of treatment No. 3.

Results. There was no foliage injury with the sulphur and lead
arsenate, and practically none with the Grasselli’s lime-sulphur, and the
little caused by the Bordeaux (mostly on Red Astrachan, Baldwin, and
a sweet variety) did no particular harm. As usual, the Bordeaux
caused more russeting, though not of a serious nature, than any of
the other mixtures, being especially prominent on Yellow Transparent,
Early Harvest, Baldwin, and a variety of sweet apple. The lime-sulphur
seemed to cause considerable russeting of the Baldwin, but not of the
other varieties, and it also produced more scald than the other sprays.

Despite the russeting caused by the Bordeaux, it gave the highest
percentage of perfect fruit, 77.3, as compared with 49.5 on the checks.
This was because it was much more effective in preventing fungous
attacks, especially sooty blotch, which was quite prominent on some
varieties. The unsprayed trees had 30.1% of the fruit attacked by fungi
as compared with 4.1% for the Bordeaux and 123% for Grasselli's
lime-sulphur. The sulphur and lead arsenate on the Baldwins and Green-
ings reduced the sooty blotch somewhat as compared with the checks of
these two varieties, but not sufficiently to be considered a valuable
fungicide.

In Mr. Stevens’ orchard the sprayed fruit showed an average injury
of 6.8% caused by chewing insects, while the unsprayed fruit showed
178% of injury. The percentage of injured fruit was more than twice
as great from lead arsenate with Bordeaux mixture than from the same
poison when used either with dry sulphur or with commercial lime-sulphur.

Stoddard Orchard. Conditions. The trees in this orchard were of
miscellaneous varieties, varying from twenty-five to at least fifty years
old. They had received no summer treatment previously, and on the
whole suffered more injury from fungi and insects than any others
under experimentation this year. Three treatments were given, on the
following dates: 1st, May 8; 2d, May 29; and 3d, June 23. Vreeland's
lead arsenate, 3-50, was used in the second and third sprayings of each
treatment, and of course in all three of the one with sulphur and lead
arsenate. As the material was not on hand, the first treatment with the
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lime-sulphur had to be omitted. The treatments were as follows: (1)
Bordeaux, 1st, 4-4-50, 2d and 3d, 1-4~-50; (2) Vreeland’s lime-sulphur,
1%4-50; (3) sulphur and lead arsenate, 6-3-30.

Results. No leaf injury occurred from any of the sprayings except a
very little from the lime-sulphur on one tree of a fall variety. Practi-
cally no scald occurred from any of the treatments. About the only
russeting was on the Baldwin, produced by the Bordeaux mixture, and
this was not serious.

The Bordeaux and lime-sulphur gave practically the same percentage of
perfect fruit, having about 78, as compared with 24.1 on the check trees.
This difference of about 54% was the greatest obtained in favor of the
sprayed trees in any of the orchards under experimentation this year.
Sooty blotch and scab, on certain varieties, were the worst fungous
troubles in this orchard.

The fruit in this orchard showed the most serious injury from chewing
insects of any in the experiments. Codling moth was chiefly responsible,
though there was a large amount of injury that could not definitely be
attributed to codling moth. Lesser apple worm was noticeably absent.
Though the percentage of fruit injured by chewing insects was higher,
12.3%, than in any other orchard except Mr. Jones’ at Hamden, 2 much
large percentage, 52.3%, was also obtained from the unsprayed trees.
The latter, therefore, exhibited more than four times as much injury
from the attacks of chewing insects as the former. In this orchard
the lead arsenate, though not used alone, gave slightly better results in
combination with dry sulphur than with commercial lime-sulphur, and
in both cases better than when used with Bordeaux mixture,

PEACHES.

In 1911, spraying experiments with peaches were conducted in
the orchards of W. A. Henry & Son, Wallingford; E. M. Ives,
Meriden; and B. T. Jones, Hamden; and besides some miscel-
laneous tests were made on the very young trees at the Station
farm at Centerville. At the Station farm, only self-boiled lime-
sulphur and Atomic sulphur were used, on June 1 and June 21,
both sprayings and both treatments containing lead arsenate.
The former produced no injury, while the latter produced con-
siderable leaf spotting and leaf fall, also some injury to the
young twigs.

In the following paragraphs we give briefly the conditions and
the more general results of these experiments, while in Table
VI the details of the counts are given. In determining the
results, any rot showing on a peach was counted, but if only
two or three inconspicuous scab spots showed, the fruit was
counted as perfect. In cases where the peaches showed both rot
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and scab, this has been indicated in the table in a separate column.
Where the rot develops very extensively, it often entirely obscures
the scab that may be present, so that the percentage of scab may
be somewhat less than really occurred. Likewise, rot tends to
obscure any insect injury, and as it often starts from such injury,
this may explain why the sprayed peaches in the Jones orchard
this year and last showed more insect injury than the unsprayed.

Henry Orchard., Conditions. This was a comparatively young
orchard, being in bearing for the second or third year, and consisting of
the several varieties mentioned in Table VI. The trees in the past
had received excellent care, not only as regards sprayings, but as regards
all other treatment. Only two summer sprayings were given here, to
determine if these, under practical orchard conditions, would yield suffi-
cient protection against scab and rot. The sprayings were made on
June 8 and July 10. The treatments were as follows: (1) Grasselli’s
lime-sulphur, 1st, 1-150, and 2d, 1-300; (2) self-boiled lime-sulphur,
88-50; (3) Sulfocide, 1st, 1-500, and 2d, 1-600; (4) Atomic sulphur,
1st, 12-50, and 2d, 8-50. No poison was used in the Sulfocide because
of sure spray injury. In the first spraying of both the self-boiled and
Grasselli’s lime-sulphur, 3 lbs. Swift's lead arsenate was added, and
in the first spraying with Atomic sulphur the brand containing lead
arsenate added by the manufacturer was used.

Results. The first treatment with Grasselli’s lime-sulphur caused very
considerable leaf injury and fall, and also some fruit fall. As the fruit
was thus thinned about right for a dry season, this did not prove so
serious as it would have otherwise. The Atomic sulphur also caused
considerable leaf injury, but very little was caused by the Sulfocide, and
practically none by the self-boiled lime-sulphur. On account of the
injury, most of the treatments were weakened in the second spraying,
and the lead arsenate omitted. It seems on the whole more probable
that the injury was due to the presence of lead arsenate than to the
strength of the mixtures used. No injury followed the second treatment

The self-boiled, Grasselli’s, and Atomic sulphur all gave about the
same percentage, 87, of perfect fruit, which considerably exceeded that
given by Sulfocide, 68%, and the checks, 52%. This was because these
sprays were about equally efficient in preventing scab, which was the only
abundant fungous trouble, averaging 40.5% on the checks, On the
whole, the Waddell and Carman varieties showed the most scab.

Peaches are injured by attacks of the plum curculio (see Report for
1010, page 609), which is more serious in the Southern States than in
Connecticut. In some orchards the peach sawfly and the canker worm
defoliate the trees, and in certain seasons green fruit worms and rose
chafers cause considerable injury. Wherever any of these insects are
prominent and liable to do damage, the foliage should be sprayed with
lead arsenate. None of these insects were prevalent in this orchard. The
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sprayed fruit showed on the average fully as much insect injury as that
not sprayed.

Ives Orchard. Comditions. Most of the trees used in these experi-
ments were Hieleys just coming into bearing. These set considerably
less fruit than anticipated, because of late frosts, but the treatments were
given, nevertheless, as planned, and what little fruit had matured on
each tree was gathered and counted. The few trees of other varieties
used were old and past their prime. All had received winter treatments
this year and previously. Three summer sprayings were given, as fol-
lows: May 26, June 14, and July 14. The treatments were: (1)
Sherwin-Williams lime-sulphur, 1st and 2d, 1-150; 3d, 1-250; (2) self-
boiled lime-sulphur, 8-8-50; (3) Atomic sulphur, 1st and 2d, 12-50; 3d,
8-50. Lead arsenate was used only in the first spraying, 2-50 of Gras-
selli’s in Nos. 1 and 2, and that added by the manufacturer in No. 3.

Results. No especial spray injury resulted in these experiments. Rot
was present only to a very limited extent, and scab only fairly abundant.
The three fungicides used seemed to be about equally efficient against
the latter. The percentage of scab on all the sprayed peaches was 1.0%,
as against 16.3% on all the unsprayed.

In this orchard the spraying with fungicides with an insecticide added
in one treatment did not seem to lessen the slight injury from chewing
insects.

Jones Orchard. Conditions. These were somewhat neglected trees
that had been in bearing from six to eight years. They had been severely
winter-injured in the past, and were now showing yellows or similar
trouble on some of the trees. While the orchard contained a number of
varieties, only the Champions were selected for experimentation, because
these rotted the most readily. Half of the trees received a winter treat-
ment, just as the buds began to swell, April 11, with Blanchard’s lime-
sulphur, 1-9, for the San José scale and leaf curl. Three summer spray-
ings were given, as follows: 1st, May 22 (husks shedding off the young
fruit) ; 2d, June 15 (peaches one to one and one-half inches long); 3d,
July 13 (peaches nearly full-grown). The treatments given were as
follows: (1) Blanchard’s lime-sulphur, 1st and 2d, 1-150; 3d, 1-250; no
lead arsenate used; (2) self-boiled lime-sulphur, 8-8-50, with lead
arsenate, 3-50, in the 1st and 2d; (3) self-boiled lime-sulphur,.8-8-50, no
lead arsenate used; (4) Atomic sulphur, 1st and 2d, 12-50; 3d, 8-50; lead
arsenate in 1st and 2d. Each treatment included trees that had and had
not received winter spraying.

Results. A very slight spotting of the foliage was noticed after the
second spraying with the commercial lime-sulphur, but this caused no
leaf fall. (A spraying with another commercial lime-sulphur comtaining
lead arsemate at about this time at the Henry orchard caused serious
foliage injury.) With the Atomic sulphur, however, this injury, while
not serious, was much more evident, and caused some leaf fall. The
Atomic sulphur, also, and to a less degree, the self-boiled lime-sulphur,
caused some fruit scald, a trouble exaggerated by the dry, hot weather.
The addition of lead arsenate to the self-boiled lime-sulphur, while it
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EXPERIMENTS IN I19II.
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Self-boiled Lime-Sulphur..... Belle of Georgia}| 3 454.84.4) 0 | 0.4] 0 | 0151
s o o ...[Carman ....... I 164!88.4 ol o o | L2104
“ ‘ “ ...|Elberta........ 2 300{89.7| o of o o |10.3
“ o “ .../Greensboro ....| 2 405/96.3! 0 | 0.2] o | 1.5/ 20
. “ . Waddell ....... 3 749/81.3) o | 0.7/ o | 4.5135
Total...... II | 2072186.7 0 | 0.4/ o | 2.0l109
Sulfocide ..........cuinvnn. Belle of Georgia| 3 445162.7) o | 0.7] o !31.2] 54
> e, Carman........ I 152(67.8) 0 | o | o [20.4118
:7; L, Elberta........ 2| 311/81.0] 0 | 0.3] o l10.6] 80
P Greensboro ....| 1 128/85.2| o | 1.6 o |13.3 ¢
T e e i Waddell . ...... 2 299!55.5| o | 0.3 o [38.5} &7
Total ...... 9 | 1335/68.11 o | 0.5/ o Iz5.1! 63
Atomic Sulphur............. Belle of Georgiaj 3 447(90.4] 0 | 0.4] o | 0.2{ By
‘o i iiieeeae. Carman........ 1 153/85.0{ 0 | 0| o | 2.0iI3!
¢ e Elberta........ 2 307[87.9 o | o| o | o.3117
* e eeennas Greensboro ....] 1 151[97.4! © o}{ o | 2.0 07
¢ B eereeenen Waddell....... 3 486(81.9{ 0.2 | 0.2] o | 2.1j15.6
Total ...... 10 | 1544(87.4| 011} 0.2| o | 1.3,112
Total, Sprayed ..........0..ccociiiainnn, 39 | 6462{83.2{0.1] 0.3] o | 7.0{ 94
Checks .oovvvveniinnnnennen. Belle of Georgia| 3 457/51.00 0 | 0.4] o l39.4| 9.2
ettt e Carman........ 3 45638.8/ o | 0.2] o {51.8] .
et iierreeeaaas Elberta........ 3 474/59-70 0 | o o {30.4]99
i i ieeereneaen Greensboro....| 3 323({74.6{ 0 | 0.3 o {23.8f 1.2
i i eriieeeea, Waddell....... 3 559143.5| 0 | 0.7/ O i50.6i 5.2
Total ...... 15 | 2269|51.9] o | 0.4] o l40.5i 7.2
Self-boiled Lime-Sulphur,....[Carman........ I 40/100.} © o} o of...
Checks ..........0e..... Y e I 567\76.7) o | 1.2| o |22.0]...
Self-boiled Lime-Sulphur..... Elberta........ b 86i96.5{ o of o |35
Checks .....ovvvvnunnnn. B e 1 112/63.4| 0 o] o [36.6
Sherwin-Williams
R Lime-Sulphur....... Hieley......... 13 49/98.0 o of o ot20
& |Self-boiled Lime-Sulphur.....| “ “......... 25 165/93.0l 0 | o| o | o}61
2 |Atomic Sulphur............. H e 13 91j100., 0 { o[ o | of ©
Checks ...........0unnn. e 21 99{45.5| O 0| o [42.412.1
Self-boiled Lime-Sulphur.....{Triumph....... I 174{97.7| o { 0.6 o | .7} ...
Checks ................. e I 582/91.8! o | 6.0] o | 2.2]...
Total, Sprayed .........leeieveenenacnss 54 6oslg7.0f o | o.1] o | 1.9f...
Total, Checks ..........feveviniinnnnnnn 24 | 1360/79.8 o | 3.1] o {16.3
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Blanchard
Lime-Sulphur, 1st treatm’tiChampion ..... 3 634.60.4] 0.2 [15.8/ 0.6 {19.1{ 3.9
e 1st and 2d
treatment f e 2 386i90.2/ 0.3 | 2.3] O | 3.1} 4.1
" 18t, 2d and
3d treatment ... 1 347/87.6| 2.9 | 0.6/ o | 2.3} 6.6
‘o 2d and 3d
treatment C .. 4 524/87.6/ 0.8 | 3.8/ o | 1.7| 6.2
4 ‘ 3d treatment .. 2 ’67ﬂ._~°__3ﬁ’i 10.51 4.1
5 Totals, Bianchard L.-S. .... Y .. 11 | 2158/79.4;0.7] 6.4/ 0.2 | 8.2{ 5.0
Self-boiled Lime-Sulphur
with Lead Arsenate........ BN 13 | 3274/86.9 3.4 ] 3.9] 0 | 0.6] 5.1
Self-boiled Lime-Sulphur
without Lead Arsenate..... e 10 | 1845(88.2}2.2| 4.6] 0o | 0.7 4.4
iAtomic Sulphur............. T 14 | 2883/86.4/ 6.0| 3.4/ 0 | 0.1} 4.1
Total, Sprayed.......... . 48 | 10160/85.4| 3.3 | 4.4/ 0.0 2.1} 4.6
Checks ................. “ .. 12 | 2602(63.5] 0.0 |12.3| 1.2 |19.8] 3.2

did not cause any very evident leaf injury, did cause more fruit scald
than where it was left out. The sprays, particularly with the addition
of lead arsenate, seemed to heighten the color of the fruit. This was
especially true of the Atomic sulphur, where the added color almost partook
of the nature of an injury, due to numerous small reddish spots that were
produced. It would seem from the results in this orchard that the pres- ,
ence of lead arsenate was responsible for most of the injury that resulted
on peaches in the various experiments this year.

The winter treatment with commercial lime-sulphur reduced the leaf
curl to practically nothing, though this trouble was not prominent this
year even on unsprayed trees. A count of the 73 trees receiving this
treatment showed only 30 leaves with the curl, or less than 14 leaf to
a tree. Twelve trees not sprayed showed from 3 to 70 leaves with the
curl, or an average of 22)4 per tree. Last year's difference was con-
siderably greater, the sprayed trees showing 134 leaves with the curl, and
the unsprayed, 132 per tree. '

The trees having the winter treatment and three summer treatments
did not show any less scab or rot than the trees having only the three
summer treatments. The winter treatment, therefore, seems of no special
value as far as these two troubles are concerned. With the commercial
lime-sulphur the trees were so sprayed that some received one, some
two, and others all three treatments, as indicated in the table. While
the experiment was on too small a scale to show positively, still it agrees
with our experiments of last year, and indicates 1st, that three summer
treatments give the best fungicidal results; 2d, that two treatments in
a dry year may also give good results; 3d, that if one of the three treat-
ments is omitted, it should be the first; 4th, that one treatment only,
given at the time of either the first or the third, is likely to be of little
value.
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The three different sprays showed about the same value in preventing
scab and rot when used in three applications. The total percentage of
scab and rot on all the sprayed fruit was 6.5, as against 33.3 for all the
checks. Rot would have been worse had the weather been a little more
favorable for it earlier, but this trouble did not start to any extent
on either the sprayed or the unsprayed trees until about half the fruit
had been gathered.

The self-boiled lime-sulphur used without lead arsenate gave a lower
percentage of insect injury than where it was added in the first two
sprayings. On the whole, the checks also had a somewhat lower percentage
than the sprayed trees. These results seem to indicate that an insecticide
gives little protection to the fruit against insect injury.

PEARS AND QUINCES.

Our spraying experiments with pears and quinces were rather
limited, being carried on with a few trees each at the Clark and
Ives farms. No special data, as in the case of apples and
peaches, were gathered, but the general benefits and injuries of
the spraying were noted. Experiments by Thaxter long ago
showed that scab of pear and leaf blight of quince could be
readily controlled by the general Bordeaux treatments. Our
experiments were largely to determine whether some of the other
sprays had any advantage over the Bordeaux.

Fungi and Insects. The pear and quince have several fun-
gous troubles in common, and the same as those of the apple,
described in our previous report; namely, black rot, brown rot,
more or less common to both, and sooty blotch on pear and fruit
spot on quince, the two latter of comparatively little importance.
The most serious diseases of the pear in this State, outside of
the bacterial blight, are scab (Fusicladium pyrinum, see Plate
XXI, a), leaf spot (Septoria pyricola) and leaf and fruit blight
(Entomosporium maculatum). This latter is even a more seri-
ous trouble of the quince (see Plate XXI, b), while rust
(Roestelia auramtiaca) is another common trouble in certain
places.

The insects found on pear and quince are also very similar
to those on the apple; namely, bud moth, codling moth, and
fall webworm. Leaf blister mite, pear psylla, and San José
scale are not affected by arsenical poisons, though the lime-
sulphur should have a tendency to keep them down. Possibly the
quince curculio may be repelled in a measure by lime-sulphur
preparations, but arsenical poisons are not effective against it,
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and when it is particularly destructive the jarring method is
usually employed.

Pears. At the Clark farm one tree each of eight different
varieties of pears were sprayed on May 26 and and June 16, as
follows: (1) Bordeaux, 2-4-50, with three pounds lead arsenate;
(2) Grasselli’s lime-sulphur, 114-50, with three pounds lead
arsenate; (3) Swift’s lead arsenate, 3-50. At the second spray-
ing, it was seen that the lead arsenate alone had caused no injury
to the foliage. The Bordeaux had caused a slight injury, while
the lime-sulphur had caused a little more, some varieties suffering
more than others. The trees did not fruit very heavily, and
those that did showed no scab either on the sprayed or unsprayed
trees. There was a little russeting on a few of the pears sprayed
with the Bordeaux.

At Mr. Ives’ the Flemish Beauty pear, by far the worst variety
to scab, and often worthless because of it, was sprayed with
4-4-50 Bordeaux before blossoming, and twice afterwards with
the 1-4-50, and a fourth treatment was given on July 16, with
self-boiled lime-sulphur. None of these sprayings caused any
noticeable injury. The fruit was slightly russeted, but this pos-
sibly may have been natural, as it did not mar the appearance of
the fruit. Practically no scab showed on the sprayed fruit.

Quinces. Two bushes at the Clark farm were sprayed at the
same time as the pears, one with Bordeaux and the other with
Grasselli’s lime-sulphur. No particular injury was noticed from
either of these sprayings, and no fungi showed on either the
sprayed bushes or the check, except a little black rot on the fruit
at the end of the season.

At the Ives farm, six quince bushes just coming into bearing
were sprayed with self-boiled lime-sulphur on May 26, June 14,
and July 14, using lead arsenate in the first spraying. Mr. Ives
also had sprayed these bushes earlier with Bordeaux. No injury
was noticed from any of these sprayings. No fungi appeared
on the sprayed or check bushes, except a little rust, which was
almost as abundant on the sprayed as on the unsprayed bushes.

RECOMMENDATIONS. Since pears are not generally seriously
injured by fungi or insects in this State, they frequently require no
protection by spraying. Bordeaux has proved a very effective spray
in the past, and as we saw no special advantage from the other sprays
tried, we are still inclined to recommend it, especially when used
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against pear scab. However, we believe that less leaf injury will
result if the weaker solution, 1-4-50, is used after the first treatment.
Therefore we recommend the same strengths, and number and times
of treatment with Bordeaux, as for apples (see page 370).

We would also recommend the same treatment for the quince,
since it is even less liable than the apple to suffer injury from
Bordeaux on either leaves or fruit. In cases where the quinces tend
to rot in the fall, starting at the blossom end through the evident
opening in the calyx, it may be well to give a fourth spraying with
weak Bordeaux about a month after the third, or about the middle
of July. The bushes should also be kept pruned of all dead branches,
as these carry over the black rot fungus. To protect the quinces
from rust evidently requires that they be coated continually with a
spray from the time the leaves unfold to the middle of July, taking
special care to protect the young fruit and branches, where this
trouble develops most frequently.

CHERRIES AND PLUMS.

While quite a number of cherry and plum trees were sprayed
the past year, the experiments were more to test the general
effects of the sprays on the foliage, etc., than to determine the
exact numerical results in lessening fungous and insect troubles
of the fruit. The experiments were thus somewhat preliminary
in nature, but we give here such resiilts as were obtained. The
experiments were made in the orchards of the late F. W. Gray
of Watertown; W. A, Henry & Son, Wallingford; and E. M.
Ives, Meriden. Each of these orchards had been infested in the
past by a different fungous trouble as mentioned later.

Fungi and Insects. The fungous and insect troubles of cher-
ries and plums, because of their close botanical relationship, are
practically the same. In this State, the most troublesome fungous
pests are brown rot of the fruit, anthracnose of the leaves, and
black knot of the stems. The brown rot is the same as that on
peaches, which we described in our report last year. On cherries
and plums it often starts from insect punctures, especially those
made by the curculio, as shown in Plate XXIII, b. The sweet
cherries, as Governor Wood, etc., are much more subject to rot
than the sour cherries, as Early Richmond, etc. With the plums,
the Japanese, as a rule, suffer most from rot, though some of
the varieties of the American group also rot badly.

The anthracnose (Cylindrosporium Padi) forms small purplish
spots on the upper sides of the leaves, while the mass of spores
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ooze out on the under surface, often showing as minute, slightly
tinted, agglutinated globules. The infected tissues, especially in
the plum, often fall out, giving a shot-hole appearance to the -
leaf. The leaves, if badly infected, turn yellow and drop pre-
maturely, especially toward the end of the season. Certain
varieties of cherries seem to be especially subject to this trouble.

Black knot (Plowrightia morbosa, see Plate XXII) shows in
early spring as slight swellings on the smaller branches and twigs.
These soon crack open, and rapidly enlarge, and by the first of
June in this region they develop an olive-green surface growth
of the summer spore stage. This is gradually superseded during
July by the appearance of the winter spore receptacles. In the
meantime, the knots have enlarged to several times the diameter
of the twig for a length of from three to six inches. They usu-
ally encircle the stem nearly, but not entirely, and so do not com-
pletely cut off the food supply from the parts above. When
fully enlarged, the winter stage completely coats the knots with
a black layer of closely placed, minute papille. It is within
these papillar receptacles that the winter spores are finally
developed. Some of these spores are matured by the first of
December, and by April or May they are ready for general
reirifection of the young twigs.

Both plums and cherries are injured by the plum curculio,
which has been mentioned under peaches. The cherry is also
attacked by the cherry fruit fly (Rhagoletis cingulata Loew.),
which, like its close relative, the apple maggot, lays an egg
beneath the skin of the fruit. The larva hatching from it feeds
inside on the pulp, entirely out of reach of sprays. Certain
chewing insects, like canker worms and sawflies, may be con-
trolled by the use of lead arsenate.

Gray Orchard. Black Knot. This was a small orchard of
sour Montmorency cherries just coming into bearing. They had
been badly infected for the last few years with black knot, and
while this had all been cut out in 1910, there was still a good
deal present in 1911, when our experiments began. The trees had
received a winter treatment with lime-sulphur for the San José
scale, but had received no previous summer treatments. The
experiments here were largely for the prevention of black knot.
Three sprayings were given, as follows: 1st, May 19; 2d, June
2; 3d, July 11. Two sprays only were used: (1) Atomic sul-
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phur, 12-50, with lead arsenate in the first and second applica-
tions, and 10-50, without lead arsenate, in the third; (2) self-
boiled lime-sulphur, 8-8-50, with lead arsenate in the first treat-
ment only.

Twenty-six trees were included in each treatment, and others
were reserved for checks. The fruit ripened, and was picked
between the second and third sprayings. As it was a sour
variety, and the season was quite dry, there was practically no
rot, even on the check trees. The crop, however, was light,
because late frost had injured the blossoms. No anthracnose
showed on the leaves of the sprayed or unsprayed trees during
the season. No injury showed on the leaves of any of the
sprayed trees after any of the treatments.

The black knot was not cut out this year from any of the
trees until after the third treatment in July. At this time all
of the knots were removed from seven trees in each of the
treated lots and the checks. These showed an average of sixty-
two knots on each tree sprayed with self-boiled lime-sulphur,
fifty-two on each sprayed with Atomic sulphur, and forty-five on
each check tree. Of course the spraying would have no effect
this year on the number of knots, as these came from infections
before the treatment was begun, but these figures show that the
sprayed trees were infected as badly, if not worse, than the
check trees. The effect of the treatment, however, was decidedly
manifested in preventing the fruiting stages from developing on
the knots, as shown in Plate XXII. On June 2, the time of the
second spraying, the olive-green summer spore stage was just
beginning to develop prominently on the surface of the knots.
On July 11, when the winter receptacles had begun to form
quite generally, while the spray had not materially stopped the
growth of the knots in size, it had very largely prevented the
formation of either of the spore stages on the exterior of these
knots (compare No. 1 with No. 2 in Plate XXII). The follow-
ing table shows the condition of the knots on this date, as regards
the development of the fruiting stages:

No Fruiting JSummer Winter Not

Treatment. Stage. Stage. Stage. Fruiting.
Atomic Sulphur ............... 222 105 23 63%
Self-boiled Lime-Sulphur ...... 153 118 75 4%

Checks—no treatment .......... o 24 230 0%
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This table does not show the total effect of the sprays, since
many of the knots were producing the fruiting stage only on a
portion of the knot, evidently where the spray had not. thor-
oughly protected it. This protection seems to have been perma-
nent, since knots examined in August and again in December
and in April of the next year still remained in about the same
condition, while the unsprayed knots had continued to develop.
While it may seem curious that the spray should prevent the
development of the fruiting stages of the knot, especially the
more protected winter stage, and still not prevent to a very great
extent the enlargement of the knots, this appears to have been
accomplished by the searing over of the surface of the knots
by a sort of corky development of plant tissues, while the myce-
lium of the fungus within was protected from any injury. From
what could be seen of the development, it appeared that the
winter spore receptacles developed only on those sprayed knots,
or on portions of them, where the summer spore stage had not
been prevented in its development.

The table shows that the Atomic sulphur was more effective
in preventing the fruiting of the knots than the self-boiled
lime-sulphur. While the former appears to be a somewhat better
fungicide, its more efficient results here were apparently in part
due to the weak condition of the self-boiled lime-sulphur, as
this was made up only in half-barrel lots, so that the heat from
the slaking lime did not bring much sulphur into solution. If
made up in two or three barrel lots at a time, we believe it
would have shown equal fungicidal value.

To determine the real value of the experiments, they should
be continued for another year, and will be if arrangements can be
made with those who now have the orchard in charge. Present
results, however, seem to show that thorough spraying with an
efficient fungicide, combined with winter pruning of the knots,
~ should keep this trouble under control. _

Henry Orchard. Anthracmose. In this orchard, which in-
cluded a variety of plums and sweet and sour cherries which
were just coming into bearing, there had been some previous
trouble from anthracnose, which caused premature defoliation.
This year Mr. Henry had given the trees a winter treatment and
one summer treatment, about May 26, with home-made lime-
sulphur, testing about 25°, and then diluted to about 1-60. This
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strength caused a little shot-hole injury to the plum leaves, but
apparently little injury to the cherries. On June 8, a few of
the trees were sprayed with Atomic sulphur, 12-50, containing
lead arsenate, and a larger number with self-boiled lime-sulphur
without lead arsenate. During the first week in July, Mr. Henry
also made a second spraying with self-boiled lime-sulphur on
part of those that had received this spray previously, so that
these received three summer treatments. No very evident injury
resulted from the later sprayings made by us or Mr. Henry.

As the season was dry, there was practically no rot either on
the sprayed or unsprayed trees. No black knot was seen on this
orchard. We did not have a chance to examine the orchard
after the middle of August, at which time apparently no anthrac-
nose showed, though there was some shot-hole injury. Mr.
Henry states that some anthracnose showed later on both the
sprayed or unsprayed trees, but that he did not make any par-
ticular observations to determine the difference, if any, due to
the spraying. While the experiments did not positively prove
the value of spraying against anthracnose, they show that the
self-boiled lime-sulphur is a fairly safe fungicide for such treat-
ment so far as spray injury is concerned.

Ives Orchard. Brown Rot. These experiments were on a
few cherry (Coe’s Seedling, Bigarreau, and Oxheart) and plum
trees (Satsuma and Abundance), which had been subject to
rather serious rotting in previous years. The kind and strength
of treatments and dates of spraying were exactly the same as
those for the peaches at the same place (see page 393), except
that only the first two sprayings were made on the cherries, as
they ripened before the third was made. Sherwin-Williams
lime-sulphur, self-boiled lime-sulphur, and Atomic sulphur were
the sprays used.

No spray injury was noticed except a little shot-hole on the
leaves of the Coe’s Seedling, and apparently also on the plums,
from the Sherwin-Williams lime-sulphur. The plums had been
so severely winter-injured at the base of the trees several years
previously that the severe dry weather caused all the fruit to
drop before ripening. This dry weather also prevented any
extensive rotting of the cherries, even on the check trees, such
as ordinarily occurs. However, counts were made at the picking
time, June 30, with the following results:
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Treatment. Varioty. | TotalNo- | porfect, Rot. Tasects. | For cent.
Sherwin-Williams {Coe's
L-S. ..... ieen Seedling] 267 250 3 14 93.6%
Atomic Sulphur....|Coe’s
Seedling] 394 380 8 6 96.4%
Self-boiled L.-S. ...{Coe’s
Seedling] 351 333 9 9 | o4.9%
“ ¢ Bigarreau 1176 1028 122 26 87.4%
“ o White Ox-
. heart...| 1097 1017 7 73 | 92.7%
— i
Total Sprayed...... 3285 3008 149 128 91.6%
Checks............ Coe's
Seedling| 437 387 32 18 88.6%
R, Bigarreau 646 516 | 107 23 79.9%
N White Ox-
heart ... 541 448 34 59 82.84
Total Checks...... 1624 1351 173 100 83.2%

From the preceding table it will be seen that the sprayed.
cherries gave 91.6% perfect fruit, as against 83.2% on the un-
sprayed. This increase was partly due to decrease of rot, and
to a less extent to a decrease of insect injury. With a wet
season at harvest time, no doubt, the difference due to rot would
have been considerably greater. When picked, the cherries
sprayed with self-boiled lime-sulphur, and to a less degree with
Atomic sulphur, showed more or less adhering sediment, as the
last spraying had been made only a week before, with no inter-
vening rains. The sediment largely wore off in handling, did
not affect the taste, and was not especially objected to by the
buyers.

The spraying helped to keep the fruit longer, as showed by
tests made with a box each taken from sprayed and check trees
of the Coe’s Seedling. These boxes were examined every bther
day, and all rotten cherries removed. The keeping quality was
unusually good for both the sprayed and the check fruit, because
of the dry weather at this time. At the end of the sixth day



404 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

after picking, the box from the tree sprayed with Atomic sul-
phur showed that only 26% had rotted, while the box from the
check had 57% rotted. At the end of the sixteenth day, the
former showed 45% rotted, and the latter 87%.

The Bigarreau cherries failed to set well, many dropping off
before maturing, and the Oxheart showed a tendency to crack
open. Neither of these troubles was lessened by the spraying.
The former trouble was apparently due to imperfect pollenization,
and the latter was evidently characteristic of the variety, aggra-
vated by certain weather conditions. This cracking opens the
way for rot, and so sprayed cherries, even if cracked as badly,
should suffer less from rot.

RECOMMENDATIONS. From these experiments, we make the
following suggestions for spraying cherries and plums in this State,
until further knowledge is gained.

(1) If the trees suffer from black knot, the knots should be cut off
thoroughly by the first of April and destroyed. If the trees need
spraying for San José scale, the treatment should be made with
commercial lime-sulphur 1-8, in April, just before the buds begin to
swell, as this may help to kill the spores of the black knot, and also
will take care of any leaf curl or plum pocket that may appear. )

(2) As certain varieties of cherries and plums, especially the latter,
are as sensitive to spray injury as the peach, it is best to use only
self-boiled lime-sulphur, 8-8-50, for summer spraying. If commercial
lime-sulphur is used, it should not be stronger than 1-r150, and without
poison.

(3) As a rule, three summer treatments are desirable, and these
may be given somewhat according to the fungous troubles to be
combatted, and the time of ripening of the fruit. As a rule, the first
treatment should be given on the leaves as soon as they reach
maturity, somewhere near the middle of May (the earlier the better,
for black knot and anthracnose). The second should be made on
the young fruit from the first to the middle of June, according to its
size and the time of its ripening. The third should be made usually
a week or ten days before the fruit ripens. This will vary from the
latter part of June, for cherries, to about the middle of July, for most
of the plums. With early ripening fruit, the second and third spray-
ings thus come close together, before picking, when used against
brown rot. If anthracnose or black knot are the chief troubles, it
may pe well to defer the third treatment until just after the cherry
harvest. As the cherries and plums are smooth fruits, the spraying
may be made within a week or ten days of picking time, especially
if rainy, since the sediment does not adhere to these so readily as
to the hairy peaches.
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(4) If it is desired to protect the foliage and fruit against insects,
lead arsenate, 3-50, may be added to self-boiled lime-sulphur i the
first, and also in the second spraying, if the latter is made at least
three weeks before the fruit ripens. It is still a question just how
much this will do toward lessening wormy fruit.

CURRANTS.

The chief fungous trouble of currants in this State is anthrac-
nose of the leaves (Gloeosporium Ribis), which produces small
purplish spots on the upper surface, and causes premature
defoliation (see Plate XXIV, a). The powdery mildew also
attacks the foliage and young branches of certain varieties. Both
these troubles yield to treatment with fungicides, when properly
applied.

Of the insect troubles, the imported currant worm (Pteronus
ribess Scop.) is the most common and wide-spread. The adult
- is a four-winged fly, which lays its eggs on the under side of the
lower leaves of the gooseberry and currant during April and
May. The eggs hatch in a week or ten days, and the larve
usually begin to feed by the second week in May, becoming
full-grown about June 1. They then pupate, in earthen cells in
the ground, the adults emerging before July, when the females
lay eggs for a second brood. A spray of lead arsenate, or
dusting with fresh hellebore, will easily control this insect, which
is shown on Plate XXIV, b.

Our experiments with currants were not extensive enough to
make any very general recommendations. They were carried on
at the Gray place in connection with the experiments with cher-
ries merely to test the effect on the currant leaves of the sprays
used there. The sprays and times of treatment were the same
as those given for the cherries; namely, three sprayings, made
May 19, June 2, and July 11, with (1) self-boiled lime-sulphur,
8-8-50, with lead arsenate, 3-50 in the first spraying only; (2)
Atomic sulphur, first and second treatment, 12-50, with lead
arsenate; third treatment, 10-50, with no lead arsenate.

The only injury that resulted was an evident scorch on scat-
tered’ clusters of leaves on the row of currants sprayed with
Atomic sulphur, appearing some time after the second treatment.
A similar scorch, but much less abundant, showed on the row
sprayed with self-boiled lime-sulphur. Appearances seemed to
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indicate that the hot, dry weather at that time was at least par-
tially responsible for the trouble. Gooseberries throughout the
State baked on the bushes because of this hot period.

No anthracnose or insect injury appeared on the sprayed
bushes. However, only a little anthracnose and a few leaves
eaten by the imported currant worm were seen on the unsprayed
rows. It is doubtful if either of the sprays used there have
any advantage over Bordeaux. It might, however, be desirable
to use the weak Bordeaux, 1-4-50, for the second and third
treatments where leaf injury is likely to occur if the full strength
is used.




PLATE XVIIL

b. Horizontal pump sprayer used in Ives orchard.
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PLATE XVIII.

b. Types of nozzles: 1. Bordeaux; 2. Disc; 3. Double Vermorel.






PLATE XIX.

a. Apple showing hail injury.

b. Apples showing scald injury.
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PLATE

XX.

b. Lime and sulphur (Thomsen) injury on apple leaves.






PLATE XXI.

a. Pear scab on leaf and fruit.

b. Quince fruit blight.







PLATE XXII.

a. Development of Black Knot on sprayed (1) and unsprayed (2) branches,
June 2. (2) shows summer stage.

b. Development of Black Knot on sprayed (1) and unsprayed (2) branches,
Dec. 4. (2) shows winter stage.






PLATE XXIII.

)

a. Brown rot of cherries.

b. Curculio, its injury and resulting brown rot.






PLATE XXIV.

a. Anthracnose of currant.

b. Imported currant-worm, eggs, larve, cocoons.






PART VL

INHERITANCE IN CORN.

By H. K. HAYES.

Introduction

For the last six years this Station has been studying the inheri-
tance of corn characters, and in 1911 a technical bulletin was
published on the subject. The purpose of this paper is to state
as clearly as possible some of our results which have practical
value to corn growers and breeders in two different particulars.

First, a large number of corn varieties are grown in Con-
necticut and often several of them on the same farm. In spite
of usual precautions, slight accidental crossings between varieties
take place which cause serious embarrassment to growers of seed
corn and plague everyone who wants to raise corn which is
uniform in appearance. In the following pages is stated what
can be done to detect and cull out the accidental hybrid seed.

_Second, many more or less successful attempts have been and
are being made to develop new hybrid varieties which shall com-
bine desirable qualities from both parents. Accurate knowledge
of the way in which these desirable qualities are inherited will
simplify operations and prevent disappointment.

The Formation of the Seed

Following the general rule, seed corn can only be produced by
a union of male and female elements. The tassels and silks of
corn, which are the male and female reproductive organs, are
borne on widely separated parts of the plant. Eaeh thread of silk
grows from a spot on the cob where the kernel is to be and where
the female cells are produced. The office of the silk is to collect
the pollen grains which are formed in the tassel. A mature
pollen grain falling on a mature silk germinates and sends out
a tube which, guided by the silk, reaches the ovary. Through
this tube two male cells pass, and on reaching the female cells,

32
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unite with them. One unites with the egg cell to form the
embryo or undeveloped plant and the other fuses with a second
female cell to form the endosperm of the seed. This endosperm
is the surrounding tissue in which the food material is stored.
The embryo of the corn seed is the germ or chit, the rest of the
seed within the outer covering is the endosperm.

The fusion of the cells just described, called fertilization, is at
once followed by rapid growth and the production of a seed.
When the pollen comes from the same plant which bears the silk,
there is “self-fertilization;” when it comes from another plant of
the same variety there is ‘“cross-fertilization;” when from
another variety there results “hybridization.” As a commercial
variety of corn is generally composed of many types in a complex
hybrid condition, due to constant inter-crossing, there is no exact
distinction between “cross-fertilization” and “hybridization” as
applied to corn.

The Law of Heredity

The transmission from one generation to another of the promi-
nent features, such as sweet, dent and flint characters, color of
seeds, etc., which distinguish varieties of corn, follows what is
known as Mendel’'s Law of Heredity, which may be illustrated
from his own work with peas. For this discussion Darbishire’s
book, “Breeding and the Mendelian Discovery,” has been freely
used.

The edible pea may be divided into two classes, the tall and
the dwarf. One difference between them is in the length of the
internodes, i. e., the sections of the stem between two nodes ot
joints where the leaves are attached. This causes the tallness or
the shortness of the whole plant.

Moreover, the pea is a normally self-fertilized plant, i. e., seed
is formed by the union of male and female cells of the same
plant.

This seed, if from a tall race, will produce nothing but tall
plants, and if from a dwarf plant will yield dwarfs only.

Now, if a cross is made between a tall and a dwarf race by
applying the pollen of one variety to the stigma or female recep-
tive organ of another variety, and the seeds produced by this
“cross” are sown, nothing but tall plants will appear. These are
no shorter than the pure tall plants and in many cases they are
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somewhat taller because of the increased vigor due to crossing
two pure races,

When we sow the seed from the above hybrid generation we
obtain tall and dwarf plants in the ratio of about three tall to
qne dwarf in every four. These dwarfs, if self-fertilized, will
all breed true as to height in later generations, but while some of
the tall plants will breed true others will again give tall and
dwarf plants in the ratio of three to one.

These facts are easily explained by the present Mendelian
theory, which is not essentially different from Mendel’s inter-
pretation. A plant or animal does not transmit its characters
in a bunch as it were, as if the entire organism were the unit,
but its various characters are inherited separately.

Each reproductive cell, whether in pollen or ovule of the tall
pea, contains a factor, structure or unit quality of tallness which
we may represent by T. A union of male and female cells of tall
peas will be a union of reproductive cells, all of which contain T,
and a tall race will result. Each such reproductive cell of the
dwarf pea lacks the structure or factor which produces the tall
race. This lack may be represented by t, and from their fusion
only dwarfs result.

But when the tall and dwarf races are crossed, each seed is
the result of a union of reproductive cells, the one from the tall
race containing T and the one from the dwarf race containing t.
But the tall character in this generation is “dominant;” i. e,
it conceals or masks the other. Such characters as tallness and
dwarfness are said to be contrasted or allelomorphic pairs, and
as only tall plants are produced when tall and dwarf are crossed,
the tall character is said to be a dominant one and the dwarf
character a recessive condition.

Now, if all the seeds of this hybrid are planted and their blos-
soms self-fertilized, we may explain the condition® as follows:
Half of the male cells are supposed to contain only T, the factor
for tallness, and half only t, the factor for dwarfness. The
same is true of the female cells. We may represent the situation
and the resulting progeny thus:

Mal ¥—>¥ Femal
ale emale
o<t

cells cells
t—>t
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From the diagram it appears that one-quarter of the resulting
seeds have received T from both pollen and ovule, or (T 4 T).
They can produce only tall progeny. One-quarter have received
t from both, or (t4-t) and can produce only dwarf progeny.
The remaining half of the seeds are like those from which they
themselves were grown, i. e,, they are formed by a union of cells,
one of which contains T and the other t, or (T 4+ t). But when
the dominant factor T is received from only one reproductive cell
the plant when grown is a tall one and can not be distinguished
from the pure tall race.

The only method of distinguishing between the pure tall and
hybrid tall plants is by breeding from them. The pure tall plants
will, of course, give only tall progeny, while the hybrid tall
plants will again give both tall and dwarf plants.

The first important fact which this illustrates is that the
external appearance of a plant is not a correct criterion of its
breeding qualities, but that the contents of the reproductive cells
are the important feature, and that in most cases the only way of
determining these contents is to breed from them.

We should also note that only one of the factors of a con-
trasted pair is found in a single reproductive cell. Thus, in the
case above described no reproductive cell consisted of a mixture
of the factors for both tall and dwarf plants but contained either
the one or the other.

The fact that there is often a dominance of one condition over
another in the first hybrid generation of a cross is of especial
importance to the corn growers of Connecticut. A partial report
of this matter was given in 1907 by East.

Dominance of Characters in Corn Breeding
After crossing, the characters here given behave in the follow-

ing manner:
Flint or Dent is dominant to Sweet.
Yellow “ “ “ No Yellow or White,
Purple “ “ “ No Purple or White.
Red Pericarp “ “ “ No Red or White.

Red Cob «“ “ “ No Red or White.
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Flint or Dent—Sweet Crosses

If a sweet corn is used as the female parent and is crossed
with a starchy corn, either a flint or a dent, there result hybrid
seeds which cannot be distinguished from seeds of the starchy
parent. This result is due to the fact that the endosperm of
corn is hybridized as well as the embryo. (See The Formation
of the Seed.)

A microscopic study of the starch grains of sweet corn shows
them to be small, angular and abortive, while those of a flint
or dent are much larger and are circular in outline. Something
is evidently introduced by the pollen of the starchy corn which
enables the sweet variety to proceed in its starch development
and form seeds which are not visibly different from the starchy
parent.

1f, on the other hand, starchy corn, flint or dent, is used as
the female parent and is pollinated with sweet corn pollen, no
immediate effect is apparent. The starchy corn already contains
the dominant factor and masks or hides the presence of the sweet
character which is recessive.

The practical use of these facts is as follows:

No extreme care need be used in isolating sweet corn plots
from field corn, as any crossing on the sweet corn shows in the
first year, and at harvest the hard starchy kernels can be dis-
carded. The sweet kernels, those with a wrinkled appearance,
when grown will always produce sweet corn,

But, on the other hand, as there is no immediate visible change
when field corn is pollinated with sweet comn pollen, there is no
method of detecting and rejecting the hybrid kernels. The field
corn seed should always therefore be saved from that part of the
field which is farthest from the sweet corn plot.

Sometimes seeds of a semi-starchy nature appear in sweet corn
varieties. In a study of the inheritance of starchy-sweet crosses
a few ears of this nature were met with. Semi-starchy seeds
have also been mentioned as occurring in a number of pure sweet
races by Halsted of New Jersey. To determine the inheritance
of this peculiarity, the most starchy and most sweet kernels were
selected from a self-fertilized semi-starchy ear., The result of
two years’ selection of the most wrinkled kernels for planting
produced ears nearly all of which were of a pure sweet nature.
No ears have as yet been produced of a pure starchy nature.
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Such semi-starchy ears are often encountered by sweet com
canning factories and give much trouble. Selection of the most
wrinkled seeds for planting will assist in eliminating the semi-
starchy types.

Yellow—W hite Crosses

Our results indicate that in many cases there are two separately
inherited characters for yellow color in corn, either of which
can produce this color. This fact, although of great scientific
importance, does not materially change the methods of producing
pure seed of either the yellow or white variety. The color which
produces the yellow varieties of corn is an endosperm character.
When white corn is crossed with pollen from a yellow variety
the resulting progeny always has a yellow color, although it is
sometimes lighter than the pure yellow. If the white corn plot
is not completely isolated from the yellow variety some hybrid
seeds will be produced. On saving the white corn seed, those
seeds which are hybrid can be detected by their yellow color and
removed, with the assurance that when nothing but white seed is
planted the seed is pure for this character.

When yellow is the female parent and is crossed with white
corn the resulting seed is yellow. In some crosses the hybrid
seeds are light yellow, but, on the otlier hand, some hybrid yellow-
white seeds are dark yellow, so it is impossible to separate the
pure yellow from the hybrid yellow seed except by breeding.
Therefore, yellow corn, when intended for seed, must be grown
at a considerable distance from white varieties.

Intentional crossing of two varieties is usually done with the
idea of obtaining an improved variety by combining the desirable
qualities of both parents, Suppose a white corn with a large
stalk has been crossed with a yellow variety with a good ear
and that a type has been produced with both these characters
(large stalk and good ears), but the ears are composed of such a
heterogeneous mixture of yellow and white seeds that they have
no value as seed corn. The problem is to obtain ears which will
produce either all white or all yellow seeds. The easiest method
is to select only pure white seeds for planting, which in turn will
produce only white corn. If a yellow variety is desired it can
be most easily produced by planting all yellow seeds and self-
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fertilizing a number of ears, i. e, the pollination of the silks of a
plant by its own pollen grains. This is most easily performed
as follows:

Just before the silk appears a bag should be placed over the
ear and another over the tassel. About five days later, when the
silk is well showing, the stalk should be bent over and the tassel
bag carefully removed. This will contain a certain amount of
yellow dust or pollen which should be carefully dusted over the
silks, and the ear again covered. After maturity, these hand-
fertilized ears should be harvested and examined. All ears which
contain only yellow seeds will produce only yellow progeny. It
is necessary to self-fertilize a large number of ears so that several
pure ears may be allowed to cross naturally the following season
in order not to obtain evil effects from inbreeding.

Purple—W hite Crosses

Only a few races of purple corn are grown in Connecticut, of
which Black Mexican sweet is the best known example, although
a purple pop variety is sometimes seen in the market. This
purple color is due to a dye which is present in a single row
of cells, known as the aleurone layer, which is found just under-
neath the pericarp or outer hull of the seed. As this layer is
a part of the endosperm, there is an immediate effect when non-
purple races are crossed with purple varieties. The conditions,
however, are different than in the crosses previously mentioned.

From an analysis of crosses between Black Mexican sweet and
several non-purple races the following facts have been established.
The purple color is due to at least two separately inherited
factors found in the reproductive cells, both of which must be
present in order to produce a purple condition. By crossing a
white race which we found to contain one of these factors with
another white race which contained the other factor, purple seeds
were obtained. In one cross there was no visible effect in some
kernels when a non-purple race was crossed with pollen from a
purple variety. This we explain by the presence of something
in this race which inhibited the production of purple. These
facts, however, will not be further discussed here.

When pure seed of a purple race is desired, it is necessary that
it be isolated from other corn plots, Of course, when Black
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Mexican sweet is fertilized with pollen from starchy races, either
dent, flint, or pop, those seeds which are of a hybrid nature will
be of a hard starchy condition and can therefore be rejected.

Non-purple races, of either flint, dent, pop, or sweet, from
which seed is saved, should not be grown near a purple variety,
as there is no surety that hybrid seeds can be rejected. All
kernels showing any purple color will be found to be hybrids and
by rejecting these the greater part of the hybrid seeds can be
removed.

Red Pericarp—White Pericarp Crosses

The pericarp of corn is the outer hull. It is in this portion of
the seed that the red color of the common red races of corn is
found. If a paper bag be placed upon an ear before silking time
and be removed after the silks have fully developed, thus leaving
it unfertilized, the places on the ear where the seeds would have
been formed, had pollination taken place, will be found to consist
almost entirely of this outer hull or pericarp. This portion of
the seed is therefore just as much a part of the mother plant as
its tassels or silks and is not immediately affected by pollination.
For this reason an ear has either a red pericarp color on all of its
seeds or on none of them. .

If a seed is soaked for a short time in water this outer hull
may be easily removed. This red color conceals all other colors
which may be present in the seed. " Thus, an ear of corn may
contain both yellow and white, or purple seeds, or any of these
colors in a pure condition, yet if the red pericarp is present these
facts are obscured. Thus we are further impressed with the
fact that all of the characters so far discussed are separately
inherited.

If a red pericarp corn is crossed with a non-colored race, no
‘matter which is the female parent, there will be no immediate
visible effect. If these hybrid seeds are planted, the crop for
the following season will consist of all red pericarp ears. If
these ears are self-fertilized and grown, red and non-red pericarp
ears will be received in the ratio of three to one.

Besides this solid red pericarp there are mosaic red, commonly
called “Bloody Butcher,” varieties. This mosaic red is inherited
as a pattern color. In common with many variegated races of
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plants this condition does not breed true but always gives some
non-colored and, in some cases, some deep red progeny. There is
also a pericarp color which varies in intensity due to light condi-
tions. If the ear is stripped of its husks before maturity all seeds
are partially covered with red, in other cases the red color is only
seen as a slight blush on some seeds near the tip of the ear. This
color is inherited in the same manner as the deep red pericarp
color. :

As there is no method of detecting a cross between red and
non-red races, seed of either sort should only be grown in
isolated plots at some distance from the other variety.

Red Cob—White Cob Crosses

The directions for selecting exhibition corn, issued by the
extension department of the Massachusetts Agricultural College,
state that white corn usually has white cobs, that red cobs in
yellow corn are preferred, while a variation in cob color shows
a mixture and poor breeding.

It is not believed that the color of the cob is of any practical
importance, although for the sake of a uniform appearance a
“mixture” is not advisable. In a study of a cross between a red
pericarp, red cobbed variety, and a race which lacked these colors,
the pericarp and cob colors were coupled in inheritance, i. e.,
when separation took place all red cobs had red pericarps and
all white cobs had white pericarps. In other cases no coupling
has been observed and each character is separately inherited.

The cob color behaves exactly similar to the pericarp color in
crosses. Red is dominant to white and in the second generation
there are, on the average, three red cobs to one white.

In case of a mixture of red and white cobs, or pericarp colors,
pure races for either the one or the other can be most quickly
got by self-fertilizing a number of ears, as explained under the
heading Yellow-White Crosses. All non-colored self-fertilized
ears for either cob or pericarp will give non-colored progeny.
Of the self fertilized red ears, one-third will breed true and two-
thirds will again give a mixture. The breeding nature of these
can be tested by growing about ten hills of each and noting
results. The remainder of the seeds from each ear should be
reserved and all ears which, by test, give only red-eared progeny
can be used to multiply the variety the following year.
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Summary of Crosses Showing Dominance

In the preceding discussion we have considered the appearance
of crosses, the production of seed of pure varieties, and the
inheritance of characters.

Summing up these results, we find that when a white corn is
crossed with a yellow variety the resulting seeds are always
yellow. Likewise when sweet corn is pollinated with starchy
races (dent, flint, or pop) the resulting seeds are always of a
starchy appearance. Pure seeds for the characters, sweetness,
or white color can therefore be told by inspection. When ears
show a mixture of yellow and white or starchy and sweet
seeds we may be sure that the white seeds and the sweet seeds
are pure for these respective characters. Thus no extreme isola-
tion from other varieties of either sweet or white corn seed plots
need be practiced, as the crossed seeds can be detected and elim-
inated. Seed plots in all other cases must be isolated from other
varieties.

In case a mixture has been received of yellow and white seeds
and a yellow race is desired, this can be obtained by planting
yellow seeds and self-fertilizing a number of ears, as we know
that all self-fertilized ears which contain only yellow seeds will
thereafter give yellow progeny.

When a variety produces some colored and some non-colored
ears for either cob or pericarp colors, there is no surety that
either selected color will breed true. As a larger part of the
seeds of an ear is normally ‘“cross-fertilized” there is a small
chance of receiving either a red or white ear in which some seeds
will not be fertilized with pollen from a plant bearing an opposite
color and, when planted, give a mixture. Pure varieties can be
most quickly obtained by self-fertilizing a number of ears as
previously explained under the heading “Red Cob-White Cob
Crosses.”

It is always necessary to self-fertilize a number of ears so that
several pure ears may be allowed to cross naturally the following
season.

When attempting to produce an improved variety by crossing
two types, each of which contains a desirable character, the aim
of the breeder is to combine both desirable characters in one
variety. As we have learned, each character is generally sep-
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arately inherited, although some cases of coupling have been
reported in which two or more characters are inherited together.
The method of inheritance of any character can be determined by
crossing a variety which contains this character with another in
which it is either absent or is present in a modified condition and
by studying the appearance of this character in later generations.
The knowledge of the manner in which each character is inherited
enables the breeder to combine desirable features of one variety
with those of another.

When the parents differ by two separately inherited characters
we may illustrate the results as follows:

Suppose one parent is a yellow sweet corn in which there is
only one inherited factor for the yellow color and the other
parent is a white flint corn, As we have seen, yellow is dominant
to white, and flint or starchiness is dominant to sweetness. Since
these are endosperm characters, the immediate cross of the above
parents will be a yellow flint corn. But the following generation,
if self-fertilized, will consist of ears containing four sorts of
seeds in the ratio of nine yellow starchy, three white starchy,
three yellow sweet and one white sweet. The yellow starchy corn
is produced when the factors for yellow and starchiness are both
present. As both are dominant factors, only a part of the nine
yellow starchy seeds will breed true. Theoretically, one out of
every nine will give ears containing only yellow starchy seeds,
two will breed true for the yellow color but will be hybrid for the
starchy character, two others will breed true for the starchy con-
dition but will give both yellow and white seeds, and four will
again produce ears containing all four sorts of seeds.

Of the three white starchy seeds, all will breed true to the white
color, but only one of every three will give pure starchy ears.
Likewise, of the three yellow sweet seeds, all will give sweet
progeny, but only one out of every three will give pure yellow
ears. The white sweet seeds will all breed true, giving only
white sweet progeny.

Our parent varieties were yellow sweet and white flint. From
crossing these varieties two new sorts have therefore been pro-
duced, namely, white sweet and yellow flint. This cross illus-
trates what we mean by a recombination of characters.
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Inheritance of Characters Which do not Show Dominance

From the viewpoint of the improvement of corn by a cross
between two varieties, each of which contains some desirable
character, the phenomenon of dominance is of little importance.
The result desired is to obtain a race which contains both bene-
ficial characters,

The following crosses conform to the essential feature of
Mendel’s law, i. e., the separation of characters in the reproduc-
tive cells of hybrids and their chance recombination—although
the conditions are of a complex nature.

After crossing, the characters given below do not show domi-
nance. The first hybrid generation is intermediate in appearance
and the second hybrid generation gives both intermediate and
parent types.

Crosses between Flint and Dent races.

Crosses between races which differ in row numbers.
Crosses between races which differ in height of plants.
Crosses between races which differ in length of ears.
Crosses between races which differ in size of seeds.

Crosses between Flint and Dent

Flint corn has hard, smooth and oval grains generally nearly
as broad as long, while dent corn is indented on the top and the
length of the seeds is much greater than their breadth. The
characteristic difference between flint and dent is due to the
amount and position of horny starch in the endosperm. Flint
seeds have the embryo and soft starch surrounded by the horny
starch. In dent races the soft starch extends from the center
to the cap, the sides of the seed being composed of horny starch.

There is no immediate visible effect when dent and flint races
are crossed, the character being inherited as a plant character.
For this reason seed of either sort must be produced in isolated
plots. Frequently an ear from a flint-dent cross contains both
indented and flinty seeds, yet selection of either kind for planting
gives like results. An ear which contains both flint and dent
seeds is generally a hybrid.

The first generation of a cross between a flint and dent is of a
uniform nature and intermediate in appearance. Sometimes this
generation is more like the flint parent, sometimes more like dent
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in appearance and in other cases strictly intermediate. Self-
fertilized ears of this generation produce a wide range of varia-
tion the following season, a few ears resembling flint, others
resembling dent, and the greater part again of an intermediate
nature. Self-fertilized ears either of the pure dent or pure flint
type produce pure races when grown, but the intermediates again
show wide variabilities. In this cross there is often difficulty in
separating pure dent or pure flint from intermediates, by inspec-
tion. As in some previous cases, the only sure method of deter-
mining the breeding nature of an ear is by growing it and
examining its progeny. A

Crosses between Races which Differ in Row Numbers

There is a wide range of row classes in corn. The most com-
mon flint races are eight-rowed sorts and some dent races produce
as high as thirty-six rows. This character is quite markedly
affected by conditions; thus, an eight-rowed flint frequently
produces some twelve-rowed ears. A sixteen-rowed selection
which has been inbred for a number of years has a normal fluctu-
ation of from twelve to twenty rows with a mean value of sixteen
rows. In pure races these fluctuations, due to environmental or
physiological conditions, are non-inherited.

Crosses between races which differ in row numbers are of an
intermediate nature in the first generation, the range of classes
being somewhat larger in the second generation than in the first.
Some of these second generation plants breed comparatively true,
although the greater part again break up the following year.

There must be several inherited factors for row classes in corn,
as different varieties breed true to different row classes. The
row classes of most commercial varieties of corn can be changed
by selection and either increased or decreased. This is due to
the fact that corn is naturally cross pollinated, and a commercial
variety really consists of a complex hybrid condition.

Crosses Between Races which Differ in Height of Plants

Plant height is a complex character and, without doubt, due to
many inherited factors. Our reasons for this belief are the large
number of known varieties which differ from each other in plant
height. In common with other size characters, environmental
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conditions have the power to greatly modify the height of plants.
The fluctuations within a pure race are very large and make the
analysis of the inheritance of such characters almost impossible.
Some of our experimental races have been constantly inbred for
a period of six years and are very uniform in appearance.
Under ordinary field conditions, the difference in height of dif-
ferent plants of such pure races is often as great as two and a
half feet.

Two crosses have been studied between races which differ in
plant height, both giving similar results. One was a dent-flint
cross and the other a cross between Tom Thumb pop and Black
Mexican sweet. The results were as follows: The first genera-
tion of the cross proved to be as uniform as either parent and
was somewhat larger than the average of the parents. This

" increased height over the average of the parents is due to

increased vigor and not to dominance.

Self-fertilized ears of this first generation, when grown, pro-
duced a wide range of variability for plant height, embracing
the range of both parent forms, Of course, it is not to be
expected that many of these forms will breed true the following
year, yet selection of forms like either parent will doubtless give
an approach toward the parental condition.

Length of Ears and Size of Seeds

Only one cross between races which differ in ear length has
been carefully studied. This was between Tom Thumb pop, with
an ear length of from five to eight centimeters, and Black Mexican
sweet, with an ear length of from thirteen to twenty-one centi-
meters. The first generation of this cross had a range of varia-
tion of nine to fifteen centimeters. This generation was no more
variable than the parent races, and was of an intermediate ear
length, although somewhat larger than the average of the parents.
The second generation was very variable and produced some ears
which closely approached the parental forms in length.

The above cross was also used to study the inheritance of
weight of seeds. The size of the seeds is determined in a large
measure by the pericarp, which is a mother plant character. For
this study, twenty-five seeds were weighed from each ear. The
first generation was intermediate in weight of seeds and no more
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variable than the parent forms. The second generation presented
a wide range of variation. Some short ears produced large
seeds, while some long ears produced small seeds.

Summary of Crosses not Showing Dominance

The preceding crosses do not show the phenomenon of domi-
nance, yet all behave in a similar manner. The first generation
of these crosses is of an intermediate appearance and the second
generation has a range of variation from one parent form to the
other. Some of these second generation forms will breed true,
but it is impossible to determine, by inspection, which these are.
The only method of determining the breeding nature of these
second generation forms is by row tests.

Abnormalsties

There are a number of abnormalities of corn which are often
found in commercial races. These appear to be of two sorts;
first, those which are produced by some unusual environmental
condition and are non-inherited, and second, inherited abnormali-
ties. Of these two classes the heritable one is of interest to the
commercial grower or seedsman because it is important to know
the quickest method of getting rid of these abnormalities if they
appear. '

The following abnormalities have been found to be inherited:

Dwarf forms.
Divided ears.
Irregularity of rows of seeds.

Dwarf Forms

Dwarfs have appeared several times in our cultures, and in all
cases but one in strains which have been inbred for one or more
seasons. Inbreeding, as used here, means the pollinating of the
silks of a plant by its own pollen grains.

In one instance, some dwarf plants appeared in a commercial
culture of Stowell’s Evergreen Sweet. A normal plant from this
culture was inbred and gave both dwarf and normal plants the
following season. A cross was made between a normal plant and
a race in which dwarfs had never appeared, which, when grown,
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gave only normal plants, two of which were self-fertilized. One
of these ears produced only normal plants, and the other gave
both normal and dwarf forms.

Several attempts to self-fertilize such dwarfs have proved
unsuccessful and in one case when a few mature seeds were
produced they failed to germinate. Emerson of Nebraska suc-
ceeded in self-fertilizing some similar dwarfs which appeared in
his cultures and when grown only dwarfs were produced.

It seems very probable that we are dealing with a condition in
which normal plants are dominant to dwarfs, as is the case of the
tall and dwarf peas. The dwarfs which have appeared in our
corn cultures, unlike dwarf peas, are absolutely valueless. The
low per cent. of seeds which germinate from strains which pro-
duce some dwarfs points to the fact that in some cases such
abnormalities have not been able to develop.

If dwarfs appear in an otherwise valuable strain they can be
most quickly eliminated as follows: By hand pollinating a large
number of ears we may expect to receive one out of every three
which will give only normal plants. The hand pollinated ears
should be tested by planting a part of each and reserving the
remainder of the seeds. The seed from all ears which in this test
gives only normal plants may be used to develop the strain the
following season. Such a method should not be used unless the
strain is a valuable one.

Divided Ears

A desirable ear of corn should be cylindrical in form and should
not have too large a cob, i. e., the proportion of shelled corn to
cob should be large.

There are several classes of abnormalities which show different
degrees of division of the cob. A form with a monstrous, flat-
tened, and in extreme cases a divided tip, is frequently seen in
races which have a large number of rows, such as dents and pops.
At our State Fair this year, one entry for the best six-ear lot of
yellow dent corn contained one such ear. Such an ear produces
a large proportion of cob which is valueless and also an ear which
is hard to shell.

The above abnormality belongs to the inherited class, although
environment has the effect of retarding or accelerating its mani-
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festation. Ome of our inbred races of dent produces, on the
average, about two-thirds of its progeny with a flattened ear and
one-third with both a flattened ear and a divided tip. A cross
between this strain and a strain with a flattened cob gave, in the
first generation, about the same per cent. of divided tip ears as is
produced by the divided tip parent.

Divided tip is dominant in crosses to normal tip, but the domi-
nance is not complete. In such cases there is the added difficulty
of not being able to tell the recessive form from the dominant by
inspection. Flattened cobs have proved dominant in crosses over
cylindrical cobs.

There are different degrees of cob division and in the extreme
case the cob is grooved and only four rows are produced.
Although we have not found this four-rowed condition to be
inherited, there is no doubt of the fact that the tendency to
division is sometimes inherited. We have often found the same
plant producing one ear which is four-rowed and another with
eight rows. When the tendency to division is an inherited char-
acter an inspection of the eight-rowed ear showed a tendency
towards row splitting at the butt of the cob. In some cases we
found this character to be non-inherited. Any row culture pro-
ducing over five per cent. of such ears should probably be
discarded.

Irregularity of Rows of Seeds

The greater part of the ears of our commercial varieties of
corn have regular rows. Sometimes, as we have noted, two or
more rows are dropped from a part of the ear, but even then the
rows of seeds are regular and straight.

Nearly all varieties produce some ears which show irregular
rows, the kernels being packed closely together on the ear,
making it almost impossible to count the row number. Such
irregular ears are undesirable, the seeds presenting differences
of size and shape which are not conducive to even dropping by
_cornplanters. Regular-rowed ears also present a more attractive
appearance,

Country Gentleman sweet corn is an irregular-rowed variety
which proves that in some cases irregularity of rows is an
inherited character. Irregular-rowed ears have often appeared

33
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in our cultures and proved to be non-inherited, in all but one
case. A self-fertilized, irregular-rowed ear of a white flint strain
produced thirty-three normal and fifteen irregular ears, while a
normal self-fertilized ear produced one hundred and twenty-five
normal and five irregular ears. One of these five irregular ears
was self-fertilized, and the following year produced fifty-six reg-
ular ears and one irregular ear. A regular-rowed ear from the
irregular-rowed strain produced seventy-nine regular and twenty-
nine irregular-rowed.

The manner of the inheritance of this character cannot be
definitely stated, yet the character is an inherited one. Any
commercial row culture which contains much over five per cent.
of irregular ears should be discarded to eliminate the undesirable
character.

Summary of Results

Corn is a normally cross-fertilized plant, and for this reason
a commercial variety is composed of many types. Any variety
can be made more uniform by selection. The benefit of selection
seems chiefly due to the elimination of the poorer types, leaving
only the better sorts.

The improvement of corn by selection has been thoroughly dis-
cussed in previous bulletins and will be only briefly mentioned
here. Bulletin 152 gives directions for producing a breeding
plot in which each row is grown from a single ear. Each row is
then harvested separately, the yield and appearance determining
the value of the selection. Such commercial row cultures have
been and will continue to be of great value. We should not,
however, expect too much from such a method. The increased
yields which have been received by such methods are believed to
be due to the elimination of undesirable types of which the pre-
ceding abnormalities are examples. Row cultures are of ines-
timable value in such work.

In Bulletin 168 we discussed corn breeding methods and came
to the conclusion that the growing of first generation hybrids
would prove beneficial and materially increase corn yields. Some
varieties will doubtless prove more beneficial for this work than
others; however, all investigators agree that crosses between
highly selected sorts will prove most valuable,
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It is hoped that the corn growers of Connecticut will not
discard this article because of its technical nature and the diffi-
culty of understanding this class of results. The subject of the
inheritance of plant characters is a complex one, yet the sgedsman
or farmer who applies the known principles of inheritance and
breeding to his own work will certainly receive a benefit thereby.
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a, Rhode Island white flint (starchy parent); b, Early Crosby (sweet
parent) ; ¢, result of immediate cross of @ and b, showing dominance
of the flint type; d, result of planting seeds of ¢. The result of planting
starchy seeds of d is shown by e, f, g. The result of planting sweet
seeds is shown by A.
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PLATE XXVI.
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a, At left, upper ear, Illinois low protein dent. Middle ear, immediate
result of cross between low protein dent and Stowell’s Evergreen sweet,
and lower ear, Stowell’'s Evergreen sweet. At right, result of planting
seeds of the hybrid ear.
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b, At left, Rhode Island white flint; at right, Longfellow yellow flint;

in center, immediate result of cross between yellow and white flint, show-
ing dominance of the yellow color.

Lower ear is a self-fertilized ear
grown from hybrid seeds of central ear.
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a, At left, the color which develops in sunlight; in center, variegated
color which does not breed true; at right, common red pericarp.
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b, The second generation of a cross betwcen the pericarp color which
develops in the light and a white pericarp variety, giving, on the
average, 3 colored ears to 1 white. The non-colored ear, if self-fertilized,
will breed true. One out of cvery three, on the average, of self-fertilized
colored ears will breed true.
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a, The first generation of a cross between a red and white pericarp,
showing dominance of the red pericarp. The pericarp has been removed

from two rows of seeds, showing a mixture of yellow and white endo-
sperm colors.
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b, At left, Longfellow flint; at right, Illinois high-protein dent;

in
center, result of growing a cross between them.
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a, The ear above is_a self- 'iertlllzed dent ear, received from growing
the hybrid shown in Plate IV, b (frequency about 1 in 10). Random

sample of its progeny below.
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b, The ear above is a self-fertilized flint ear, received from growing
the hybrid shown in Plate 1V, b (frequency about 1 in 16). R
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sample of its progeny below.
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PLATE XXX.

———— e e e e —- -

Lengrh S 6 7 8
N Voo + 21 24 2

8, Tom Thumb pop, showing variation in length of ear. Length is
given in even centimeters and the number of individuals in each class
is given below (one-sixth of natural size).
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b, Black Mexican sweet, showing variation in length of ear (one-sixth
of natural size).
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a, Variation in length of ear of the first generation of a cross betwecn
Tom Thumb and Black Mexican (one-sixth of natural size).
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b, Variation in length of ear of second generation of cross between
Tom Thumb and Black Mexican (one-sixth natural size).
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PLATE XXXII.

A dwarf, appearing in a commercial culture of Stowell’'s Evergreen
sweet, compared with a normal ear of the latter.






INDEX.

PAGE

Abortion medicine ...t i eaae 212

Acetanilid in headache powders ...........ccoveiviiniininnann, 179

Acid phosphate, analyses of .......cccviiriiiiiiiiiiiiiiiiienn, 39

Alabama (Aletia) argillaced .......ocovuviiieiiiiiviiiannnenns 267, 339

Aletia argillaces ........ooooeiniiii i 339

Alfalfa, notes regarding yield of ..........c.cviivviieiniinn.n, 237

bread ... e, 212

1121 AP 227, 250
American Agricultural Chemical Co.:—

A. A, C. Co’s Complete manure with 10% potash ........ 62

Complete tobacco manure .....ccvovnnenn.. 62

‘ (Carb.) ........ 62

Grass and lawn top dressing .............. 62

H. G. Fertilizer with 10% potash ......... 62

Tobacco manure ...........ooevnune 62

Tobacco starter and grower ............... 62

Bonemeal .........ooiiiiiiii 46

Dry ground fish .............ccoiiiviiit, 55

Fineground bone ...........coivvivvnnnn.. 46, 48

Grass and oats fertilizer .................. 54, 56

Ground tankage6and 30 ................. 50

Acid phosphate ...........c.oiiiiiiiiana., 40, 41

Castor POMACE ...e.vvvnrreerernennannnnnn 37

Double manure salt ................c00nn. 43

Genuine German kainit ................... 2

H. G driedblood ........................ 2

sulphate of potash ................. 2

Muriate of potash ........................ 4

Nitrate of soda .....oovieiviiiiiinnnnn. 23

Thomas phosphate powder ................ 38

Bradley’s Complete manure for potatoes and vegetables .. 62

. top dressing grass and

grain ........... ..., 62

with 10% potash ............. 62

Corn phosphate .........cooviiiiinivinannnn.., 62

Eclipse phosphate .............coviveinrinnnn.. 62

Farmers’ new method fertilizer ................ 62

Niagara phosphate .........cccoviiiivnninnnn. 62

Potato fertilizer ..............ciiiiiiiiinin.. 62

MANUTE tieeetee i nnanoennannaonnnnnns 62



428 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Page
American Agricultural Chemical Co., cont'd:—

Bradley’s X. L. Superphosphate .................... .00 62
Church’s Fish and potash ........ccoviiiiiviiiiiennnias, 62
Great Eastern General ........coiviiviieiennerenicanninns 62
H. G. Vegetable, vine and tobacco fertilizer 62
Northern corn special ..................... 62
North Western Fish, bone and potash ................... 62
Market garden phosphate ................ 62
Potato and truck guano .................. 2
10% potato fertilizer ..... e 62
Universal fertilizer ...................... 62
Packers’ Union Animal corn fertilizer ................... 64
Gardeners’ oomplete manure ............. 64
Potato manure ..............0iiiiiiann- 64
Quinnipiac Climax phosphate .....................coool.. 64
Corn MANUIE ...vvuentntniiennennnesnnnnnen 64
Market garden manure ................c000.nn 64
Phosphate .......cooiiiiiiiiiiiiiinnnnainnnns 64
Potato mantire .........cciieiiiiiiiiiiniannnn 64
phosphate ........... ... ciiiiiiiins 64
Read’s Practical potato special ...........cccvvirivenennnnn 64
Standard superphosphate ................icvenn... 64
Vegetable and vine fertilizer ..................... 64
Wheeler's Corn fertilizer ..........ccviiiiiiierinnnnnnnnn 64
Havana tobacco grower ...........c.ivieinnns &4
Potato manure ..........cciiiiiiiiiiiiiinenn. 64
Grass and 0ats ......oviiiriiiiiiiiitecreianns 54, 56

Williams & Clark’s Americus Ammoniated bone super-
phosphate ............. 64
Corn phosphate ......... 64
H. G. Special fertilizer .. 64
Potato manure .......... 58, 64
Potato phosphate .................. 64
Royal bone phosphate ............. 2
Anthracnose of cherries and plums ...........ociinviieiiiaans 398, 401
CUITANES . ..iviitiiivenncveneasavensrososansnos 405
Ants, howtoget rid of .........cciiiiiiii ittt iinenennns 316
APRIoch®Ia MIIcepS ...oivveei it iiiantaiteirntariaceaersea 328
Aphis, apple, green ... ... i ittt eaas 265
013 265
woolly (.o it e 343
PIMC ottt it e ettt et 343
APRES PoOmi oo i 265
B < - S 263
Apiary Inspection ........ceiiiiiiiiiiiiiiiiieiiierieiiiaaanees 275
Apple aphis, green ..........ciiiiiiiiiiii i iiiiiii e 265

FOSY vtvsuocnnrosonenosonsocsssonasconnsonasoasanse 263




INDEX. 429

Page
Apple aphis, Woolly .....iiviiiiniii ittt iiaraneeena, 343

leaf crumpler ... .ottt ittt ireiaas 341

tent caterpillar ....... ... iiiiiiiiiieiei e 342
Apples, benefits of Spraying .........cooeiiiiiiniiiiiniianennnn 366

candied ....iiiiiiiiii i i et . 202
details of spraying experiments ...........oc0ovevunennns 376
immune and susceptible varieties .................... 359
leafburn ..ottt it et 360
recommendations for spraying ................couin... 370
results of two years’ experiments .............c0cinnnn 358
PUSSEHIME «cvvrervinrennreeennernnresusersonosenesennssse 362
scald of «oeiinn i 363
SPTAY IMJUFIES vvierreeneennieenrrienrenrocenanaeannns 360
Archips cerasivorono ..........ooeeieireaniinarrraneiintnananss 300
Armour Fertilizer Works:—

All soluble covuiviiiiiii i ittt 58, 64

Ammoniated bone and potash ...........ccoiieiiinn.at. 58, 64

Bidwell's Formula forall crops ......cvvviiiiinnennnnnes 58, 66

Bone, blood and potash .......... ...ttt 66

Complete POtAtO .iovveiinrrrrernensceararecenennnsananans 58, 66

Corn KiNE coviiiiiiiniiit tieieieaeiienerensninennessnass 66

Fishand potash ......... ittt iiiiiiinnn, 58, 66

Fruit and root crop special .......cooiiiiiiiiriiiiiaranns 58, 66

High grade potato ......vevieeirnrenrnenenriennrneennns 58, 66

Market garden ....c.vvinitiniiieiiiieiiiiiiiiiiireanaa 66

Bone meal ....ovinniiiiiii i it i, 46

5-35 Tankage ........covcieriiienanncneneennnnoeeecnnns 52, 53

German kainit ......c..oiiiiiiririiiiiiiireriiianinaann 43

Nitrate of 80da ..vvtiiiiiiiiiiiiitiererrieeeenennanes 23

Star phosphate .....ooviiiiiiiiii it iii i, 40, 41
ASPidiotns Permiciosss .....viniiii i it 268
Atlantic Fertilizer Co.:—

Atlantic Dissolved phosphate .......ccvvvviiiieiiicennnns 49, 41
Atlantic gluten feed ...... .. ittt i, 222, 238
Atomic sulphur .........ocovieiinn.. 356, 361, 369, 373, 375, 400, 402, 405

" Baker Caster Qil Co.:—

Pure castor pomace ..........eeiiiiieiiiiiatrieinaaanans 37
Barberry hedges, a pest of ......oiiviiiiiiiiiiiiiiiiiiiae 202
Basic slag, analyses of ......c.cviiiiiiiiiiiiiieriaiieieneanns 38
Basilona tmperialis ...t i i i 341
Beef SCrap ..iviriiiiiiiii it i ettt e e 231, 254
Beet pulp, dried ...................... ettt 227, 250

1 Te) YT 2. 227, 250
Berberis conadensis ............ciiiiiiiiiiannn Cereretereeaens 292
Thunbergii ... coveiireeeiireeencerennosenceennssnns 292

LT ¥ o 2092



430 CONNECTICUT EXPERIMENT STATION REPORT, IQITI.

§

Berkshire Fertilizer Co,:—
Berkshire Ammoniated bone phosphate .............. e 66
Complete fertilizer ...........cccoivveiiiennenn. 66
Grass special ... iiiiiiiiiiiiiiiiiiiiiiiiieens 58, 66
Long Island special fertilizer .................. 66
Potato and vegetable phosphate ................ 66
Tobacco special (carb.) .......ovevviieiiinnnns 66
Ground bone .....oiieiieniiiiiiiteiinieionnans 46
Black knot of cherries and plums ...........coviiiiiininnnnnnn 399
Blatchford’s calf meal .........ccoiiiiiiiiiiiiiieiieiennnnens 229, 252
Blissus leucoPlershs ... s eenreneateeeeiianietscennsnases 265
Boardman, F. E,:— .
Boardman’s Complete for potatoes and general crops ..... 66
_Bohl, Valentine:—
Self recommending fertilizer .................ciiiiiil,
Bone, method of valuation ..........c.cvviiniiiiuriiennnnnens
manures, analyses of ..........ciiiiiiriiiiiiiiiiiiiianns
Bordeaux mixture .........iiiiiiiiiiiiiiiiaiiaes 350, 361, 362, 369, 397
Bowker Fertilizer Co.:~—
Bowker’s Bone and wood ash fertilizer ..................
Complete alkaline tobacco grower ..............

&
SO

Corn phosphate .......ccvvviiiininnenininnanns
Early potato manure ..............ciiiiiaan,
Farm and garden phosphate ...................
Fisherman’s brand fish and potash .............
Gloucester fish and potash .....................
Highly nitrogenized mixture ...................
Hill and drill phosphate ........... e reeeeaens
Lawn and garden dressing ....................
Market garden fertilizer ............coovaiiit,
Potato and vegetable fertilizer ................
phosphate ...............
Special crop grower .........ciiiiiiiiriiiiann
Sure crop phosphate ...........coiiiiiiiin.n,
Tobacco Starter .......coevveeveenerenernennans
Stockbridge Special complete manure for corn and all grain
CIODPS eevvenneconnceenacrsnnsonassscnssanss
Special complete manure for potatoes and
vegetables ........eciiiiiiiiiieraiieiaiians
Special complete manure for seeding down,
permanent dressing and legumes ........... 59, 68
Special complete manure for tobacco ........ 68
Special complete manure for top dressing and
for forcing ...c.vvviereriieriinciianaranas 59, 68
Bowker’s Dry ground fish ................ccioiiiiiiia, 55

B2 8 BB.28283.RRXRIRXPERR



INDEX. ' 431

Page
Bowker Fertilizer Co., cont’d :—
Bowker’s Fresh ground bone ..............coviiiiiiin., 46
Market bone ......civiiiiiiniiieifiiiiiininns 46
Pure unleached Canada hardwood ashes ....... 03, 94
Tobacco ash elements .........c.co0vvenunnne 59, 68, 82
Acid phosphate ..........cooiiiiiiiiiiiiiiiiie, 40, 41
Muriate of potash ...........ccciiiiiiiiiiiiiiiiiiiiii 44
Nitrate of soda .....ccoviiiiiiiiiiiiieenrinennenncanenns 23
23 - T T 212
Brewers’ grains, dried ..ottt it 227, 248
Brown rot of cherriesand plums ................ccioiiiiiiiine 402
Browntail moth, checking the spread of the .................... 281
work, Killingly ............ccoiiiiiiiiiiiiii, 285
Pomfret ....ooiviiiiiiiiiiiiiiiiiiienes 284
Putham ...t 283
Thompson ......covieiienineeeannennenes 282
Woodstock ....oovnieinniinniienennnnen 284
Buckwheat products ........coiiiiiiiiiiiii it 225, 248
Buffalo Fertilizer Co.:—
Buffalo Celery and potato special .............c..coceuene 68
Farmers choice ......cooinviiiiiiiiiiinnennnnnns 53, 68
Fish guano .......coviiiiiiiiiiiiiiiiiiieicennnnns 68
H.G Manure ........oooviiiiiiniiiiinnennna...y 68,82
New England special ...............cccciiieeaietn 68
Tobacco producer .........ccovviviienenneennnees 68
Top dresser .......covviriiiiiiiniineeacancannns 6o, 68
Vegetable and potato ..............ccoiiiiienannn 68
Bone meal ........coiiiiiiiiiiiii it 46
Ground bone ......ciiiiiiiiiiiii ittt 46
Lime-kiln ashes .........cccoiiiiiiiiiiiiiinennn. 91
; Tankage .....cvveiiiiiiinnerennnnnnneennnannnns 49, 50
Butter and butter substitutes ..............c ittt 195, 2I1
Buttermilk ........oiiiiiiiiiiiiii it i it e i 210
Cocoa butter .......oiniiiiiiiiiiriiiiieiieiitieiaeaes ceeeaes 163
Camphor liniment ..........co0eiiiiriniierrnneeeieeneneennnnnns 162, 205
Castor pomace, analyses of ........ccvvuiieiiienninnianennnnnns 37
Chermes pinicortics .........ovviieenneneiiineneensennenennanns 343
PINfoli@ ... et 343
Cherries, experiments in spraying ............c.ceeeeeeeuvenenenns 308
recommendations for spraying .............c..ciiiunn. 404
Cherry tent-maker ....i.oiieeereereenreenoreenneeeneeennseennns 300
203 o 4 o0 S 300
Chili SaUCE .oevitiirii it i tineeneenaeonrocanseneonasncancnns 110
Chittenden, The E. D., Co.:—
Chittenden’s Complete tobacco and onion grower ......... 68
Connecticut tobacco grower ................. 68

Fish and potash ...............coiivinninnn, 68



432 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Page
Chittenden, The E. D., Co., cont'd:—
Chittenden’s Potato and grain ....................ccu.... 70
MANULE . tvvrrrrrnnnnrnnnnnnnnaaeeons 60, 70
Tobacco special .........cviiveiiviniinnnaen 70
10000 Y0) P 1 102
methods of analysis of ..........cciiiiiiiinninnenns 109
T U 108
LS - 104
Chop feeds .ooviiiiiiieiieiiiiiiiieirenaneeraaennansenannnnn 228, 250
Chrysanthemum leaf-miner ...........cvviiiirrieniiinreennnnnn 342
Chrysopa ....... s e et te e teea et eaeeat et reaanreatanan 289
Cicada, appearance of the periodical .......................o... 2.6
081 - O SR 112
Clark Seed Co., The Everett B.:—
Clark’s Special mixture for general use .................. 58, 70
10% brand ...ttt 58, 70
ClsSIocompPo BMeEricORO ... ..oveureennreeiterecarnnnseasaraanan 342
100 o ¢ 1> | P 225, 246
00ttt ieieeneetsaeennuseaseeeasnancseesosennsesessnnennen 114, 195
Cocoas, misbranded ........coiiiirriiiiiiiii ittt 124
Cod liver oil, methods of analysis of ................cccoiiiens 170
wine of the extract of ...........ooviiiiiinnnnn. 171
. eMUISIONS +v''verveeraneersvesconneransasnnncanns 163, 205
Coe-Mortimer Co.:—
E. Frank Coe’s Celebrated special potato fertilizer ....... 60, 70
Complete manure with 10% potash ...... 70
Gold brand excelsior guano ............. 58, 60, 70
H. G. Ammoniated bone superphosphate .. 70
New Englander corn and potato fertilizer 6o, 70
Red brand excelsior guano .............. 60, 70
Tobacco and onion special ............... 70
Peruvian Tobacco fertilizer ........cooviviiiienneiiieanan 70, 82
Vegetable rower .......ocuvveiiivioccnssesonses 60, 70

XXX Pureground bone .....c.cocvviiinniinronaocnananns 46

Muriate of potash ....oviiiiiii ittt iiiiiiariinaannen 44

Nitrate of s0da .....ovveiiiiiiriniinaiineerenarecnvanss 23

Thomas phosphate powder .........ccovviiiiiiiiinnrnnenns a8
0703 - S N PR 211

(T -\ A PN 160
Condensed milK ........ccoiiiiriinireennnrereearecnncecsannnnn 200
Connecticut Valley Orchard Co.:—

C. V. O. Co.s H. G. complete fertilizer ................... 70, 84
Cooper’s Fertilizer, Peter:—

Peter Cooper’s Pure bone dust ..........oovvnviinevnnnnn. 46
Copidosoma truncatells .............coviiiiiiiiiiiiiiiiasnsnens 328
Corn, see Maize.

and cobmeal ...... ... ..l 225




INDEX. 433

Page

Cornand oat feeds ...ooviviiinirinnrerrienneeceneeronearvanans 228, 250

breeding, dominance of characters in ..............cvnu... 410

crosses between races differing in height of plants ....... 419

having different row number ...... 419

of flint and dent varieties ..............cooaln, 418

or dent with sweet varieties of ........... 411

purple and white varieties of ................. 413

yellow and white varieties of ................. 412

having red cob, crosses with varieties having white cob ... 415

pericarp, crosses with varieties having white

o1 9 171 5 414

LT S 225

inheritance TN ......veiiiieieieeenrseenenirocneannnannees 407

’ of crosses not showing dominance ............ 418

dwarf forms of ...... feeeanteerearraanaas 421

divided ears ......cciiiiiiiiiiiiiiiiiains 422

irregularity of rows of .................. 423

length of ears and size of seeds ........... 420

summary of crosses showing dominance .................. 416

Cotton hull ashes, analyses of .......cccviviivuvnrnennncennnnns 92

4171 4 o S 267, 339

seed feed meal ...... oot 221, 238

1T 1 PR 220, 238

analyses of .....oviiiiiiiiiiiiiiiiiiiineenns 25

Cracker Waste ..cvvuiuieenrerenieenerenneeesnessesnsensronenses 232

L0 1 127, 195, 210

(03 23 o -1 A 160, 196

CUTTaNt WO . ..viirtritninaceneaarenrannrancnncnnsans senne 405

Currants, anthracnose of ........ccoiieiineiiiiniiiinnnnennnns 405

the spraying of .......ciiiiiiieriiinirinecennoconnnss 405

Cutworm food .....ocviiiiiiiiiiiiiiiii e iiiiirier e 217

Cylindrosporium Podi .......ccovieiiieeiiniearniitnnsennonsans 398

Cyllene robinse ............c.coounn- e eierariei e, 345

Dairy feeds ...ooviiiiiiiiiiiiiiii ittt teeetiirteeecananes 229, 252
Diabetic foods. See gluten preparations.

Digestibility of feeds .........cccviuviiiiiriiiiiiieiiiinnennenns 233

Digestible nutrients purchasable for one dollar .................. 234

Dioryctria abtetella ........ovveiriineeenneeeieeneneeronsannnes 341

Dissolved rock phosphate, analyses of .........ccccveveneiainen 39

Distillers’ grains, dried .......cooiiiiiiiiiiiniiiieiinieions. 227, 250

Dominance of characters .........ccoviiiiniiernrinnrecnennnes 409

Dried blood, analyses of .......c..oiieviiiiiiiniiieinnnnnnnenns 24

Drug products, report on .........ceeevreeenanncereenonnnncaoas 162

Egg dried .. ..ot ittt teereeaneaea 212

Eldredge, T. H.:—
Eldredge’s Special fish and potash fertilizer .............. 70

superphosphate .............. ........ 70



434 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Page
Elm scale (... oot i it i et 344
tree food, analysis of .......cciiieiniiiiiiiiiiiiii e, 98
Entomosporium maculatum ............cviuriieirniineannnnnns 396
Essex Fertilizer Co.:—
Essex Complete manure for corn, grain and grass ........ 70
potatoes, roots and vegetables 60, 72
Fertilizer for grass and top dressing ............... 72
Market garden and potato manure ................. 72
Special tobacco manure ........ciiiiiiiiiniiniaan 72
Tobacco starter and grower ...........ocovvveernnn 72
XXX Fish and potash ..........covvvnvvineennnnnn 72
Ground bone .....oviviiiiiriiiiiiiiiie i 46
Euproctis chrysorrh®a ......ccovievvniniiinnnn cunnnn DU 272, 281
Euvanessa antioPo .......ooveriinineennranancnnnanns e 268
Exhibits of entomological department ................... ...... 264
Expenditures of entomological department ..................... 259
Feeding stuffs, abstract of law concerning ............c.c.veun.n. 219
Feeds, average composition and digestibility .................... 235
digestibility of .....oiiiiiiiiiiii i e, 233
summary of examinations of ............... ... ..ociiaen 232
Fertilizer elements, trade values of, in 1011 .................... 6
Law, summary of ...coovviiiiiiiiiiiniinaniennnnn, 1
Fertilizer Materials Supply Co :—
Acid phosphate ......ooviiiiiviiiiiiiiii e 40, 41
Basic slag ...oiviiniiiiii i e i, 39
Double manure salt ........ccvit tiiiiiiieieiinieinniann 43
Dryground fish ... ...ttt iiiiiannnn, 55
Muriate of potash .........coiiiiiiiiiiiii i, 42, 44
TanKaAZe . coiivreneerotennnncerosnenenscocansnreaannnse 52, 53, 87
Tuttle’s No. 4 corn mixture ........ccovviiernrernnnnnnnenn 72
Fertilizers, classification of ......ccovvriviiiiiiiinniniennn. 2
explanations concerning analyses .................... 3
mixed, method of valuation of ..................... 8
number entered for sale ..................oiial, 1
sampling and collection of ............. ... ...l 2
valuation of .....iiviniiiiiiiiiiieii it 4
D 33T+ H 211
analyses of dry ground and acidulated .................... 54
Flies, how to get rid of ......c.ciiiiiiiiiiiiiii i 338
Flour i i i e ettt 211
Food and drug products, summary of examinations of ......... 21§
products, report on ............... et 101
Forest tent caterpillar ..ottt 343
Frisbie, L. T., Co.:—
Frisbie’s Corn and grain fertilizer ....................... 72
Potato manure .... ... .iiiiiiiiiiiiiiiieiee 72

Vegetable grower ..........cciviiiiiinriinnnnns 60, 72



INDEX. 435

Page
Frisbie, L. T., Co., cont’'d:—
Frisbie’s Fine bone meal .................ooiiiiiiiinnas, 46
Ground tankage ......... ... iiiiiiiiiia. 50
Acid phosphate .....ooiiiiiiiiii i e e 40, 41
Muriateof potash ... ..o 44, 45
Nitrate of 80da «..cvivriiniin ittt iiiicenreann, 23
Fusicladium pyrinsm ... ... i e 396
Galerucella Iuteola .........o iiueieieiiiiiiiireiiiieinnnnnnns 268
German Kali Works :—
Kainit covriiiiii i i e e e e e, 43
Muriate of potash ...... ... .. i 44
Nitrate of soda ........coiitiiiiiiiiiiii i iiiiiieenennn 23
Sulphate of potash .......oiiiiiiiiiniiiriiinnns cinennns 43
Glaeosporium Ribis ...ttt ienreiaetannnannns 405
Gluten feed .....ooiiinnt it i i ettt eas 224, 244
meal, analysis of ........ooiiiiiiii i e e o8
PreParations ... ..eueueenreneennruennconnanncancaanennn 134, 196
Glycerophosphates, elixir of .......cooiiiiiiiniiiins viieennnnn 212
GOSSYPArIG SPUIIG « o ne ettt et e e 344
Grape JUICE .uvennrioeeieririieiateneacsnncarosannnneecaonnonns 129
Gymmosporangium Japomicum ... ... ... .. il 274
Gypsy moth, progress in controlling .... ...........c i, 277
WOTK, COSt Of teuiieninrunienerncnenenenrnenennnns 280
Stonington infestation ...................... 278
Wallingford infestation .................... 278
Hair wastes, analyses of ......c.coiiiiiiiiiiiiiiiiiiinneanan, o8
Headache preparations ...........cceviiiiiiices cnvnnneecronnns 179, 205
Heredity, the law of ... ... oiiiiiiii ittt iiiaaans 400
Hickory bark borer ....c..oi. iriiiiiiiiiiiii it irnnaiones 341
Home mixtures, analyses of .......ccriiiiiiiiiinienieennenn 88, 89
Hominy feed ...coviimiiiiiiiiniiiiiiniiines connennnronnans 224, 246
Horse feeds ...ovnnerieriniiniieniiiiniacreistnnrateonnennnns 228, 252
Husted's molasses feed ............c.coooiiiiiiiiiiiiin, 230, 254
steam cooked feed .... ..... ... iiiiiiiiiiiiiinn, 229, 252
10 CTRAM iiitierinieneeeanenranreeeeaannnecocoannsnnn 136, 195, 211
1703 4« (=] o 137
Tchthyura MclUSG ooviiiinei ittt iiiiies aiiinns 310
Imperial moth, parasite of ..........ccoiiii il 341
InSPection, @PIATY ..vviiueriiereanareniocaneernneeeenisoneecnns 275
TIUPSETY oeeveuvcansoseannscesersocsonas sossssonanss 269
imported stock .......iiiiiiiiiiiiieiiaen, 271
work, summary of entomological ................... 264
Todine, tincture of .......ciiiiiinninerriiorenenienoneannraenens 180
James, Ernest L.:—
James’ ground bone ...... ...l 46
Jams L ittt 160, 211

Juniperus chinensis var. compactl ........ccoovnieviineinnronnnes 274



436 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Page

Juniperus tachikyakss ... ..o it 274

Kainit, analyses of .........cciiiiiiinineeiiirreerecnnensnnees 43

KetehUp iieeriniiiiiiiiiiiiieieeaeeienntennseanesannocnnncens 196

Lathromeris cicad@ .........ccovvvviiinnennninnnans Cerreeaann 303

* Latreillimyia Bifasciola .. ....ceiniiiiiiiiiiiiniiiiireiaecaenn 341

Lead arsenate, analyses of .... ...o.vviiiniiiieiiinncncnennnes 218

[ 2 £ T 3 SN 352, 357

Lemon extract ...couineeitieiiiiierernnnneeeeeeensocaneonen oo 196

Lemonade SUar ........cccoiiviiinieioniennascesesssnascsananne 201

Leopard moth .ooivvviiir it iiiirieienerencnarnnenne aanns 260, 317

bibliography ......cceiiiiiniiiiiiiiiaiiienaeaes 334

SUMMATY .+ vureeennerrasrosnearoscesasscsscennans 337

Leptinotarsa decemlineata .............ceveveieneriiorecnnanson 31r

Lime, air-slaked, analyses of ........coviieiiinneninniiiinnenns 89

and sulphur, self-boiled ...353, 361, 362, 373, 375, 400, 401, 402, 405

in various forms, analyses of ......c.covviiviiiiiiinnnnn 88, 89, 90

JUICE teiiiviierrerneriiasineenannearaass e eiecreeacanens 129

R 2 181

Lime-kiln ashes, analyses of ..........ccciiiiiiiiiiieiinininn, or

Lime-sulphur, Blanchard’s ...........ciiiiiiiiiiiiiiiiaieenens 352

Grasselli’s ... tiiiiiinriiiiieiiieiieaanan 352, 362, 397

Niagara ..ooevrnnrirniaiieeiinisnirsnosnonanses 353

Sherwin-Williams .......... fvevsesssessennnnnes 353, 402

Sterling cvvvvvniiinrvrnnes verenesacnnossansasens 353

ThOmMSeN .ot iiiniieneenaarnancs cononnanns 353, 302

Vreeeland ...iiiniiiiii ittt it aas 353

) SPray MIXLUIES ......ce cevuievnecneocncavsonsonns 351

Limestone, analyses of ........voiivieiinniiinniiiiiieninenanes 88

Linseed mMeal ....ivvrevveveennrennssecesaoressnssssesessnnnsnns 222, 238
Listers Agricultural Chemical Works :—

Lister’'s Ammoniated dissolved bone phosphate ........... 72

Complete tobacco mManure ......eveviveeerrvooacns 72

(carb.) .....iviiean 72

Corn and potato fertilizer .......cvvvvviviaenenn.. 72

Potato manure ........ciciiieiirericantiiiionanan 72

Special grass mixture ........cciiiiiiiienr caeann 72

" 10% fertilizer ...i..iiiiiiiiiiiiieneneans 72

Standard pure bone superphosphate of lime .... 72

Success fertilizer .......cviiiiieiiiiiiiieenes . 72

3-6-10 for potatoes .......ccovrenerrncerecenanans 72

Celebrated ground bone and tankage ............. 50

Litomastiz (Copidosoma) truncatelle .............. ...ccoovens 328

Liquid manure, analyses of ......cvvveiiinrianiinnenanneronnnns o8

Locust, appearance of seventeen-year .........cc.ceeenocrccanen 266, 296

1703 o =1 o 345




INDEX. 437
Page
Maize oot e e it e e aaee eeeraeaaaaaes 224
1T ¥ 224, 246
red dog flour ..oueiiieiiiiiii it it 225, 246
Malacosoma (Clisiocampa) americans ..... .....cvevvevineennnns 342
BiSSIrIO i oiniinrniietinncirntersansennennsaannnens 343
Malt SPrOUtS .ovvvniineienrennneraernneareenresereensenerancens 226, 248
Manchester, E.,, & Sons:—
Manchester’s Formula .... ...coiiiviiiiiiiiiininnnn, 72, 84
Special L.iiiiiiii it i iee e aaaas 72, 84
Mapes F. & P. G. Co.:—
Average soil complete manure .......... c..iiiiiiiiinan.. 58, 74
Cereal brand .......viiiiiiiineiiiiiiiiiiiieerenennrnnns 58, 74
Complete manure “A” brand .........cciivviriieinninnnn 58, 74
COFNl MANULE .. vittierietiin e iineenernrsnsnnsons vae 58, 74
Economical potato manure ..........ccoiviiiiiiiiininiann. 58, 74
Fruit and vine manure .............cc0vivviier cunnnn . 58, 74
Potato manure ... .ottt 58, 74
Seeding down Manure .......c..ovvviiiriieeennerannannens 74
Tobacco ash constituents ..........cccoevvve vevnannnnns 74
manure, wrapper brand ............ . 0000l 74
starter, improved ........ciiiiiiiiiiiiiiiininn. 58, 74
Top dresser improved, full strength ..................... 74
half strength ..................... 74
Vegetable or complete manure for light soils ............. 58, 74
Dissolved bone ....c..iviiiiiniiiirr it reiieiantnaan. 74
Maple leaf scale, Woolly .....ccoviiiiniiiiiiirerirenneecnnennns 345
leaf-stem borer ..... ..ottt i, 266, 305
SUBAT ¢ e ireenenreaneeneenrraaaenaartantearaneaaeeaans 211
Marguerite fly ....ooiviiitiiii i i it 342
Marl, analyses of ......civiieiniinnn creteninrecneioniaraanaen 02
Mash feeds for poultry .................. N 231, 254
Massaspora cicading ......ooeeiuiiiiiiriteieeiiriaereeraas 304
Melalopha (Ichthyura) inclusa .....oooveeriiinenireineennnennns 310
Met08E L out tiiiriie i i e bttt et e raa e 161
Mendel's law of heredity .....vvvrieiiirinenineiiienneeenneas 408
.. €1~ 138, 196, 210
adulterated .. ... ..o it i i e 139
Mineola indiginells .......... ooiviieiiiiiinioteneisciasianenns 342
Mocha-stone moth, poplar -......ccviiiiiiiiiiiiiiiiiiiaees 310
.Y T 200, 211
feed, Quaker dairy .......ooiiiiiiiiiiiiiie diieiians 229, 230
Muck, analyses of .....civinieiinineniniie sacoesroinnnnnsianes 97
National Fertilizer Co.:—
National Ammoniated bone phosphate .................... 74
Complete corn and grain fertilizer .............. 74
grass fertilizer ...............cciinnnn 74



438 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

National Fertilizer Co., cont’d:—
National Complete root fertilizer ........................ 60, 74
tobacco fertilizer ..................... 74
Connecticut Valley tobacco grower ............. 74
Eureka potato fertilizer ........................ 74
Fish and potash .............c.ciiiiiiat.... 74
Formula “A” ...l e
Market garden fertilizer .......................
Potato phosphate ............coiiiiiiiiiiin...
XXX Fish and potash .........................
Tobacco special .....oovvrieiiiii i
(carb.) oo
Soluble bone and potash ....................... 54,
Dryground fish .......oviiiiiiiiieiii it iinaninnn
Ground bome ..ovnviiiriiiri ittt et e 46,
Natural Guano Co.:—
Sheep’s head brand of pulverized sheep manure ..........
New England Fertilizer Co.:—
Corn and grain fertilizer .........coiviiiriiiiiniannnnnn.
phosphate .........cciiiiiiiiniiiieiirnriensanenns
H. G. Potato fertilizer ........c.ovieieviiiniiiiienenanans
Perfect tobacco Grower ..........ccvviiiiiiiiernrinnnnnnn
Potato fertilizer ..........ovoiiiiiiiiiiiiii i
Superphosphate .......cooiiiiiiiiniiiiiiiie i
Ground bone .....ieiiiiiiiii i iiiree e e ae
TanKage ..oviveeeinerenenanerecnennceeiossaane aanans
Niantic Menhaden Oil & Guano Co.:—
Bone, fishand potash ......... .ccviiiiiiiiiiiiiiinnnaen
Corn and grain fertilizer ........ccoiiiiiiiriiiiiinnanen
H. G. Tobacco fertilizer ........ccovviiinrneennnnnneneanns
Market garden .... cioceviiiiiiiiiiiiiii it
Potato and vegetable manure .............iiiiiiiiiannn
Sheepino natural gUaNo .......ccovvviiirirnnerriaarnnenas
Acidulated fish guano .... .. ... oo iiiiiiii T,
Dry ground fish guano ..........cciiiiiiiiniininrennennn
Nitrate Agencies Co.:—
Peruvian guano .... ...ttt iiiiaie it
Acid phosphate .........cciiiiiiiiiiii it 40,
Kainit oniiiniiii ittt i it e ey creersetereeaan
Muriate of potash ...... ... ciiiiiiiiiiiiiiiiiii i
Nitrate of soda ......coiiiiiiiiiiiiiiiiiiiiieiiaeianns
Sulphate of potash .... ..cciiieiiiiiiiviieiniionnenrenns
Nitrate of soda, analyses of .........cciiiiiiiiieerenenrnnnnnnn
Nitrogen availability, pot experiments on ..........ccvvenevnn..
in mixed fertilizers, solubility of organic ...... ......
raw materials, cost of ........iiiiriiiiiiiiiianas

v B AIIIIAT & HBRGIAIIIEI

AR - B - -

L2 SN N R~ §



INDEX. 439

Page
Nitrogen “Inactive” ....voeieriviireninrsenorenroesneceanssnnnns 57
modified neutral permanganate method to determine
solubility Of ..onvinnniniiiiiiiiiiiiiiiieiiieanas 9
of raw materials, solubility of organic by the alkaline
permanganate method ..............c.cviiveineninaen 12
solubility of organic ........cooiiiiiiiiiiiiiiiiiin.. 8
Nitrogenous superphosphates, guaranties of .................... 60
valuation of ..........ccvennnn.. 61
and guanos, analyses of .......... 62-85
Nitrous ether, spirit 0f .....ccciiiriiiienenreeinronnncennneenns 181, 205
Nurseries, inspection of Connectictit ......vovvirennnenrneanenns 269
Nursery firms receiving certificates in 1011, list of ............. 270
stock, inspection of imported ........ciiiiiiiiiiiinn 271
Oat hulls ...viteiiiii ittt ittt earaseesnaennacennsens 226, 248
L0 7 226, 248
Oil cake feed ....ocviirnerniernrreeroneecnersnesssnarennseonns 222
Olds & Whipple :—
0. & W's Complete tobacco fertilizer ............ eerees 76
Corn and potato ...voevvvnverienecsnneennnnans 76
Fishand potash .... .........iiiviiiiiinae.. 76
Grass fertilizer ...vovivveriiinrvinnernnnreanns 76
H. G. Potato fertilizer ............covvvvnnnn. 76
Special phosphate ........ccvevivivvvinieinnnenn 76
Dryground fish .........coit cievininianans 55
Grey POMACE ...vvvvvernnnreecrenvonnnnsenenne 37
Vegetable potash ........cooviivviiiiiiiinnens 46
Acid phosphate .....coviieniiiniiniiiienenns 40, 41
Carbonate of potash .........ccvvveiinvennenn. 45
Cotton hull ashes .......ovvvviiiiinivinnnnn.. 92
H. G. Sulphate of potash .............ccouuutn 43
Lime cover vttt it et ees 90
Precipitated bone ....... ... ... ..ol 39
Tankage ...ovvvvnieeineerinnrnneencrseannnnes 50
Olive 01l evieiitiir it ittt c ettt et e tnennnenens 200, 212
Omphalocera cariosa ................. e resieseserieiirarsaanys 204, 295
dentoSq v.oveererinniiinenneanen 260, 263, 267, 292, 294, 295
ONioN MAZEOL ..vvveiniiereeteinnnrnseeareennessesseennnnosanaan 286
ODIUM it tiinrirenrsian it iteeiitesiraronasersneoansssnnans 205
Orange Preparations ........c.c. <cusvsssssssesenscororssnnsnssss 129
SUBAT e evennncsnneeansosssncacacoenssosensrannssensens 134
Ortho-arsenite 0of zINC ... .ociiviiieiiiiir i ianecraesonanns 346
Pamphilins persictum . .......ooiiinreeireeteretionnreatsnaasnas 314
oY )=~ 146
methods of analysis of .........cocoiiiiiiiiiiiinnnnans 148
Parmenter & Polsey Fertilizer Co.:—
P.& P. Grain Brower .....cociviiiinrcnnnennecnennnenens 78

34



440 CONNECTICUT EXPERIMENT STATION REPORT, IQII.

Page

Parmenter & Polsey Fertilizer Co., cont’d:—
P. & P. Plymouth Rock brand fertilizer ...... ereeranen. 78
Potato fertilizer .........ccoviiiiiiiiiiiiiiia., 78
BIOWEL (iiiiuvaceooerenenascennesonsannns 78
Special tobacco grower ..........iiiiiiiiiiinan.. 78
) Ground bone ......coceiiiiiiiiitiiiiiiieiiana. 46
Peach sawfly ..coiivriiinreiiiii it iiiiiiiies tereenaaeeas 314
Peaches, benefits of spraying .......coovviviiiiiniinneinneennns 374
details of spraying experiments ....................... 391
recommendations for spraying ...............c0inennnn 376
results of two years’ experiments ..............ccc.0n.. 371
spray injury to .......c.000v... ettt e, 372
Pears, experiments in spraying .........c.ccooiiiiiiiiiiianann, 396
recommendations for spraying .............c. ceieiennn. 7
Pegomyia CeParum . ......ouvinerenseeeareranseennsonionsnarnns 286
D30T O 183
method of testing .....cccvvivvreviiannriirnnnrcnanans 185
Percentage difference, meaning and calculation of ............... 84
Periodical cicada .....vtt tiiiiiiiiiii it e, 296
Phenacoccus acericola ..........ooiiieeiiiiiiiieeiinnieennnnn 268, 345
Phorbia (Pegomyta) cepartm ..........ouovveueeenanrreanassanss 286
Phosphates with potash salts, analyses of ..............cco..... 54
Phosphoric acid in raw materials, cost of .........cccviivuan.. 100
Phytomyza chrysanthems ..........cooiviiiiiiiniiiiiiniinnnians 342
Pine aphids, woolly ......ooiiiiiiiiiii i it i aaa 343
Pissodes Strobi .....ooiiiiiiii et 263, 268, 307
Plowrightia morbosa ......c.ooovniiiiiiiiiiiiiiiiiiiiieanas 399
Plums, experiments in SPraying ...........cceuvevernansen cuane 398
recommendations for spraying ............ccoi0iiiinann 404
Plusta Brassic® ....oovveiiieeiiiiinnasanosssaiasiosee savases 328
Poplar mocha-stone moth or tent-maker ....................l 310
Porthetria dispar ......ouiveiieiiiiie toitneeinaretsenernennens 277
Potash, analyses of double sulphate of .................. e 43
high grade sulphate of ................. e 43
mariate of ......iiiiiiiiiiieiieaee v 43, 44
analysis of carbonate of .............ccoiiiiiiiiiitt, 45
misbranded muriate of .............. ..., 45
in raw materials, cost Of ... ettt 100
Potassium iodide, determination of, in extract of sarsaparilla .... 193
Potato beetle, Colorado .....ovniivireiiicinnnssnornns cannensn 3u
Poultry feeds .......cooieiiiiiiiiiiiiiiiiii ittt 230, 254
mash feeds ....covviiiiniiiiiiins viiiiiiiiinennaans 230, 254
Precipitated bone phosphate, analyses of ............coevnenan. 39
Priophorus acericaslis ............cciiiiiiiiiiiiiiriaiiraaaae, 266, 305
Protena dairy feed ..........cii tiiiiiiii e 230, 254
Pleronus riDest .oovno oot iin s iattiascaetsiririesanes 405



INDEX. 441

Page
Pulverized Manure Co.:—

Wizard brand manure ........ooiiiiiiiiiiiiierinn. vens 95
Purina feed ... ooiiiiiiiiiiii ittt tr et it 229, 252
2 ¢ 151 292
Quinces, experiments in SPraYINg .......cvevvee voanceneannanns 396

recommendations for Spraying .............c.cveennnnn 398
Quinine pills ... ..oieiiiiiiiiii e eesrsiercearsaoes 188, 210
Raspberry Syrup ... ciieviiiecrinreececionneroorosncronencons 129, 196
Recessive Characters ........couveieeieoaenrarsoenensnnnaronnnns 400
Reddog flour .....vvninniiiiiiiiiiii ittt iiiiaaiaans 223, 244
Relishes .coovviiiniiiniiniininieiieesiorenacse sennnsasesnas 151
Rhagoletis cingtlata ........ooveeveiviieirieeressiosieronarcnns 399
Rastelia GUrantiocs ...... .ooevveieeeineieanerersosasseasssnes 396
Rogers & Hubbard Co.:—
Hubbard’s “Bone Base” Complete phosphate ...... AN 78
Grass and grain or fruit fertilizer 78
New market garden phosphate ... 78
QOats and top dressing ........... 78
Potato phosphate ........... veres 0o, 78
Soluble corn and general crops
MANUTE .i.vveecennnnssconnonas 78
Soluble potato manure ........... 78
tobacco manure .......... 78
Pure raw knuckle bone flour ..... 46
Strictly pure fine bone ........... 46
Rogers Mfg. Co.:—
All round fertilizer .... ...coiiririiriiiiieieeriinanns 78
Complete corn and OmON ...vvvvvrnvnrnnnrreeneronsocnnns 78
potato and vegetable ...........c.iiiiiiiiiiean. 78
Fish and potash ...covviiiiiiiiniiiiinioniies conenncnnns 78
H. G Grass and Brain .....o.ooveeviriiinnnencvnennnnens 78
Oats and top dressing .........oovvveiniinecennnnns 78
Soluble tobacto .evvveiviiiiiniiiiii it 78
Tobacco and Potato .....ovvvvecireenerenreens vass 78
BIOWEL ervvireeeeneocnaceoassnosnssonnons 78
Tobacco StaArter ....uvuueiiriinierieereeeeaenacnacannnnns 78
Pure fine ground bone .....ccvviiviiiiiiiniiiierens 46
knuckle bone flour ......cciiiiiiiiiiiiiiinen e 46

Acid phosphate .....ccvvviiiiiiiiiiiieireiiiiiiirianans 40, 41

H. G. Sulphate of potash ......cciiriiiiiiiiniiinrecnnss 43

Muriate of potash ...oviiiiniiiiieiiniriiiniininnnnnns 43

Nitrate of s0da ......civiriviieiiertrnrairocnccsneannans 23
RoOt beer eXtract .....ovvviiiiiernrnnrennrreceseserrosssonnans 150
RUmM ittt i itiesiiaareeas SN 212
Rust on juniper from Japan .........cccievivinerineeninianaens 274
Rye Products .o.evvervreneeniereneeerirasrasseessocsosonnarsons 225, 248

Salad dressing .......coveeir viveranrtaceanieniretiettraisiaas 151
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Kelsey’s Bone fish and potash .......cccvviviiiennernennnn 80, 84
Sanderson’s Atlantic coast bone fish and potash .......... 78
Corn superphosphate .............. .... ceaee 8o
Formula A ... ...ttt et 8o
- J 8o
Potato manure ........ciiiiiiiiiiiiiiienenas 8o
Special with 10% potash ..................... 8o
Top dressing for grass and grain ............ 8o
Fine ground bone ............ccciiiiiinnaen 46, 48
fish .ooiiiiiiiiiiiiiiiiiainns [
Muriateof potash ..............ccevevnennnn. 43, 44
Nitrate of soda ... ...oovvvinriiniinnninnnenns 23
Thomas slag .....ccociviiiiiiiiinrnnnenan, 38
. Special mixture 488 ..........ccc.iiiien... 8
Sarsaparilla, extract of ... ..ottt ittt 189
Sauces, table .. ..ciiiiiiiieiii i i i ivir et 158
Schizonewra 1amigera .......coiueiieeivetietarenineraittoneeans 343
Schreineria ZemMsera ..........coveeeiiins teininaernetsnnssenanen 328
Schumacher’s calf meal ...........c. 0 iiiiiiiiiiiiinenne. 229, 230, 254
stock feed ... e e 230, 254
Scolytus quadrisPpinosshs .o...oveeeiiens vrroireetaresesresasenas 341
Septoria Pyricolo ...ouvenniiii i i it ta e renn 396
Seventeen-year locust in Connecticut in YOIT .........c.c0vuevunnn 296
Shay, The C. M., Fertilizer Co.:—
Shay’s Corn fertilizer .........ccoviiiiiiiiiinenancocannns 8
Grass fertilizer .......coiiiiiiiiiiiiiiiirieaeannas 8
Potato manure .......ccoviiiiiiiiiiiriiiteneiaaas 8o
Bofe ciiiiiiii i et et e 6
TanKage .cuvieerererrrviinnreneneneoeronennsanass 50
Acid phosphate ......ccoiiiiinirniirentiannnnnasn 40, 41
Chrysanthemum fertilizer ............ccovivainnn. o8
Muriate of potash ........cciiiiiiiiiiiiniinieenens 44, 45
Nitrate of 80da .ooocvvieiirienrannoscanssnonsnas 23
Special mMIXture ........cciviieiirernerniaeesaanas 8o, 84
Sheep manure, analyses of ..........civiieiiiencenrencinnians 95
Shoddy waste, analyses of ...........c.coiiiiiiiiiiiieiinnenans 98
Shoemaker, M. L., & Co.:—
“Swift-Sure” Superphosphate for general use ............ 8o
potatoes .......eeeveens 8o
truck, corn and onions .. 80
Bone meal ... ..oiviiiinit ciiiiiensiineanns ®
B LT 210
Soda, analyses of nitrate of ........ciiiiiiiiiiiiiiiiiiiiie., 23
WAL v iieeernneenuecnnsrensocracesee senmeornssosssosans 200, 213
F03 0o o J 208
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Soups, condensed ..........ciiiiiiiiiriit e, 161
SPhecius SPecioshs ... oovnneni ittt i, 303
Spray mixtures, cost of .........ciiiiiiiiiiiiiiiiiiiiaiee aeas 349
PUIMIDS toiiiereveroeroacroonnsnnnnncnensonoenss SETIRTIEY 348
Sprayers, gasoline POWer .......ciciiiiiininiireienrnenninennns 348
Sprays on apples, peaches, etc., tests of summer ................. 347
Steero Bouillon Cubes ......ovvviiiiireniriiririiinrineeneens 162
Stock feeds ..uvvuiitinniniiii it i et ae e 229, 252
Sucrene dairy feed ......c.oiiiiiiiiiii i i, 230, 252
Sulphur and lead arsenate .........c.coiiiiienninnnnnn, 357, 362, 367, 369
sprays, Bogart's sulphur compound .................... 355, 362
One-for-all .......iiiiiiiiiiiiiiirrniininennns 355, 362
Sulfocide .......cocivviiiiiiiiiiian 355, 362, 369, 373

Swift's Lowell Fertilizer Co.:—
Swift's Lowell Animal brand ..... Cenerectrietnetateeanas 8o
Bone fertilizer ..........coiiiiiiiiiiiann. 82
Empress brand .............. ...l 82
Potato manure ...........c.ccciiiinninnnes 82
phosphate ........cccoieiviiiiaes 82
Perfect tobacco grower ........ciiiiiiiiiiinin, 8o
Potato grower .......ocvviiiiiiiiiininrininiannan 8o
Special corn and vegetable manure ............... 8o
Brass MIXtULe .oevevennnneneranononnasenan 8o
potato fertilizer .................ccoihultn 8o
Superior ferfilizer .... ....vvvriiiriienneanennnns 8o
Tobacco manure .........coovievevecrencranveesns 8o
Ground bOne .........oiiiiienniiiieeeiionatiaonns 46
Nitrate of s0da .....covivriiirieiiieianrneiocennnerans 2
Tankage, analyses of slaughter house ...............coivviunns 49, 50
SPUTIOUS 1evvenveernneronanecensscnsoannes 52
method of valuation ............cccoiiiiiiiiiiinnann. 7

Tanner & Wilcox :—

Tanner & Wilcox’ Reliable potato and garden phosphate .. 82
Tent caterpillar ........ © heteresicaenieanetaaeataateteeceirans 342
Theobroma, o1l 0f ....c.iiiiviiiiiiiiiiiiirineivireeranasansres 163
Thomas slag, analyses of .........c.civviiniienienarannrnennees 38
Tibicen Septendecim ..........cc.veeeieeeeenerenrensansonsenees 296
Tmetocera ocelland ..........coeviiie civerennneennenns Ceernens 267
Tobacco ashes, analyses of .......covviviiririerrenreennnnens 05
stems, analyses of ..........ciiiiiiiiiniiiieiinianannn 96
Totty’s carnation fertilizer, analysis of ...........covvieuivnnnns o8
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Unicorn dairy ration .......cvevveerinnnrenrinncneenerennsnenns 229, 252
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Valuation of bone and tankage, method of ..........vvvvuvunnn. 7

mixed fertilizers, method of ........c.cvvneus uen 8

Valuations, explanations concerning ............ouovuvnen. vereeee 4

Vanilla extract ..ocouviennneiiinieierrneirennnsncnenn & crenes 202

Vegetable potash, analysxs L3 ceveee 44

VD BAT itiiiciineioranrereneeerenseasssscnssansanscssones 155, 203, 212

methods of analysls o S tise seeene . 157

Weather conditions, effect on spraying .........coovveenineennnns 363
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W. & D. Special economical 6-8-5 ........c........ cee aes &

Wheat and corn feed ........oiviiiiinniiieiiririennnrenannens 227, 252

cob feeds .......cooiviniininnn, pessereereanans 228, 252

bran ....iiiiiiiiiiii s cereriiieeae. tretescresscacan 222, ns

-« 223, 242

middings ... ..iiiiiiii ittt teerieeanreaaen 223, 240

Whiskey ...... e b et i ieeeesetartesetteaannnetensrarisenasans 312

White pine weevil ... ..o.iviiiiiiiiiiiiiiie i 203, 208, 307
Wilcox Fertilizer Co.:—

Wilcox Complete bone superphosphate ............c.venne &

Fish and potash .....c.oiiiiiiiiiiiiiiiiinnennnn. 82

4-8-10 fertilizer ......ivoneiiiiiiiiiiierineerienan 8

Grass fertilizer ..... e reenreneananrenraneanrrenns 82

H. G. Fish and potash ..........ciiviiviinienens 82

Tobaceo special v.vuvvnrnrinennneneennennns 82

Potato fertilizer .......ccvvvvnevunneeannanenneanns &

onion and vegetable phosphate ............ 82

Special superphosphate ................ceuien..n 82

Dry ground acidulated fish .........cocivveneentn 54, 55

fish guano ........covivviivnnnneennn 55

Ground steamed bone ..... ...iiiiiiiiiianieanaas 2

H. G Tankage ......c.oiiiiiiiiirennnnrecnennans 49, 50

Pureground bone .......civiiiriiiiiiiieiiiaan, 46

Acid phosphate ......c.oviiiiiniiiiieiiiiinennes 40, 41

Basic slagmeal .......coiviiiiiiir teiiiiennenn, 38

H. G. Sulphate of potash ..........cocuvivnrnnnn.. 43

Muriate of potash .........ociiiiiiiiiieiininaens 44

Nitrate of s0da .....ociveviieieiiiennenrenenanns 23

Browning’s formula ............ .. ..o iiiiieenn 84

Fielden’s formula 1 ........coviiviiiiinnrennnnns 84

2 iiiiieseisenesiesiiisnennanan 84

1, grain and potatoes ........... 84

R £ 11 T, 84

Wine of the extract of cod liver oil ......cocvvivienieniennnnen. 171

Wirthmore fations ....eveevveeeriierenenoeneesiossssnssenasnes 229, 252

Witch hazel, extract of ....oovit triieriiniriernsenoneenonns .. 104

Wood ashes, analyses 0f ......coveuviriinrerrenssnncoceransans . o4




INDEX. 445

Page
Woodruff, S. D., & Sons:—

Woodruff's Home mixture ......ccoovvirivienreinnnnncnns 58, 82
‘Worcestershire and other sauces .........cocvvunens P 158
ZeUZera @SCtli .. ... iiaitait ettt ety 317

a7 J S 266, 317, 320
Zinc, ortho-arsenite of ...................... e vecrneneraeeaans 346












Digitized by GOOS[G



Digitized by GOOS[Q







iz GOOS[Q




