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PORT OF THE BOARD OF CONTROL

OF

INECTICUT AGRICULTURAL EXPERIMENT
STATION.

Board of Control of The Connecticut Agricultural

~ Station herewith respectfully submits its report

years ending November 1, 1910.

1ir t imposed by law on the size of our printed report

it inadvisable to summarize here the work of the several
, as has been done in previous years. A detailed

of it will appear in the reports of the members of

on staff which follow.

erefore notice only those facts relating to the Station

‘will not be discussed in the special reports.

ollowing minute regarding the former director of this

as adopted by the Board, August 4, 1909 :

- Samuel W. Johnson, the organizer and for twenty-two years
tor of this Station, died at his home in New Haven, July twenty-
00, in his eightieth year. :

tered the Sheffield Scientific School of Yale College as a student
more than fifty years was a professor in it, sharing in its early
and its ultimate success.

entific attainments and their public recognition, his service as an
and his contributions to chemical science may more appro-
e discussed elsewhere. Iis special work for the advancement
dture is all that can be very briefly noted here.

_M,S’_youth he devoted his life to the study of chemistry, particularly
latlot_xs to agriculture and to the use of this knowledge in the
farmers.

Wen the foundation for the great work he was to do by studying
masters of the science, Professors John P. Norton and Benja-
, Jr., at Yale College, and Erdmann, Liebig, Pettenkoffer and
in Leipsic and Munich.

y equipped at the beginning, he continued to be a close student
n subject to the end of his life.
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His first publications on agricultural subjects were in 1847. Prior
to 1853 he began the work of examination of commercial fertiltizers in
this State and continued it almost without intermission until it was taken
up by the Agricultural Station in 1875, /

The early published reports of The Connecticut Agricultural Society
and of The Connecticut Board of Agriculture, enriched by his reports,
lectures and essays, became classic as an encyclopedia of agricultural
science at a time when that science was young and almost unknown to
the public. They also showed to Connecticut farmers that the investigator
and chemist were of practical help to them and so prepared the way for
the reception of the idea of an institution entirely devoted to scientific
work in the interest of the farmer.

In 1868 he published How Crops Grow, a book which has been more
widely read and studied than any other work on agricultural chemistry
which was ever issued. It was reprinted in England, translated into the
German, Russian, Swedish, Italian and Japanese languages and used as
a text-book in those tongues.

In 1870 he published How Crops Feed, which was similarly translated
and used.

These two books presented in small compass and with unsurpassed
clearness and conciseness the present state of knowledge of agricultural
science. As their author said, “His office has been to digest the cum-
brous mass of evidence in which the truths of vegetable nutrition lie
buried out of the reach of the ordinary inquirer, and to set them forth in
proper order and in plain dress for their legitimate and sober uses.”

His greatest achievement for agricultural science and for the farmers of
the whole country was in so clearly showing, by his own work of more
than twenty years in laboratory and study and on the platform, what
an Agricultural Station could do for the help of practical agriculture, as
to convince the farmers and lawmakers of this State of the wisdom of
establishing such an institution for the first time on this continent.

Thus he secured for Connecticut, with the aid of others who were
taught by him, the honor of inaugurating in this country the work of
Agricultural Experiment Stations which are now in successful operation
in every State in the Union.

Professor Johnson was first of all an earnest student, and a clear
thinker. He also had the rare gift of expressing himself in clear, con-
cise, logical English and of discussing scientific facts and theories
judicially and accurately and at the same time so simply and effectively
as to put them within the understanding of those who had no previous
acquaintance with such matters.

As a teacher of agricultural teachers, as a leader in agricultural science,
and as the father of the movement to bring to the farmer all the help
which the sciences can furnish by means of the Agricultural Stations, he
has left a name to be remembered with great honor.

TrE MEMBERS OF THE BoArp oF CoNTROL of this Station, which is one
of the monuments of his life work and which so long enjoyed his direc-
tion and counsel, desire to record by this minute their appreciation of
his great services to the farmers of this State and to American agriculture.
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the hall of the new building, to which reference is made

. friends of Professor Johnson have placed a bronze tab-

with this inscription:
' IN MEMORY OF

SAMUEL WILLIAM JOHNSON,

WHO FOR MORE THAN FIFTY YEARS SERVED THE
AGRICULTURE OF THIS STATE AND NATION AS
A TEACHER, AUTHOR AND INVESTIGATOR.
LARGELY THROUGH HIS LABORS THE FIRST
AGRICULTURAL EXPERIMENT STATION
IN THE UNITED STATES WAS
ESTABLISHED IN CONNECTICUT.
DIRECTOR OF THIS STATION FROM 1877 TO 190O.

he following changes in the Station officers and staff have
urred:

George A. Hopson of Wallingford succeeded B. W. Collins
Meriden as a member of the Board of Control, July 1, 1909.
flessrs. C. A. Brautlecht and Clarence Rodman, chemists,
gned in 1909 and were succeeded by Messrs. R. B. Roe,
and C. E. Shepard.

in April, 1909, to become State and Station forester in Ver-
nt. Mr. W. O. Filley served acceptably as acting forester
October 1, 1909, when Samuel N. Spring, B.A., M.F,,
appointed forester.

resigned September 1, 1909, to accept a professorship in
ard University. Dr. East has been able, through the

‘breeding work of the Station, which he inaugurated, and
. H. K. Hayes, a graduate of Amherst Agricultural College,
carried on the field and laboratory work as a member of the
of this Station.

T, Clinton, Station botanist, was given two months’ leave
ibsence, being commissioned by Harvard University to visit
nd to find and bring back alive, if possible, a fungus
1S there parasitic on the gypsy moth and which may be
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useful in fighting the same insect here. This somewhat diffi-
cult work he did successfully.

Mr. Paul Graff acted as botanical assistant in the summer of
1909, and Mr. E. M. Stoddard, a gradyate of the Connecticut
Agricultural College, was made permanent botanical assistant
in December, 1909Q. i

Mr. James B. Olcott, for many years in charge of the Station
grass garden, to which he’ was "passionately devoted and in
which he had gathered the best turf grasses from all quarters
of the globe, died on April 23, 1910.

The General Assembly in 1909 appropriated $30,000 to
build a fireproof addition to our chemical laboratory. This
was begun in October, 1909, and was ready to be roofed in when,
on the morning of January 10, 1970, a fire, believed to be of
incendiary origin, burned out the building to which the new
structure was an addition. Little harm was done to the new
construction. The walls of the burned building were not badly
damaged, but immediate action was necessary to protect them.
The Board, therefore, ordered the rebuilding, with construction
uniform with the addition, making of the whole a symmetrical
fireproof building. The walls are of brick, floors and roof
of reinforced concrete, stairways of steel or concrete, and
partitions of steel studding and metal lath. The addition was

built for the sum appropriated, $30,000.

- From insurance, sales of junk, etc, the Station received
$11,064.40, applicable to rebuilding. To complete and equip the
rebuilt laboratory has required about $6,500 additional, which
the Board has borrowed, believing that the next General Assem-
bly will make an appropriation to cover this amount. The
fact that without this building the Station could not do the
work required of it in the time which must necessarily elapse
before the legislature could take action, in the opinion of the
Board, fully justified its action.

Besides the building, the fire destroyed much valuable mate-
rial, books, apparatus, etc., and has very seriously hindered the
regular work of the Station. .

Now, for the first time in its history, the valuable collec-
tions, scientific apparatus and a portion of the library of the
Station are properly protected from loss by fire and are insured
to their full value.
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‘1910 the Station made a rather full exhibit at five of the
cultural Society fairs in the State, each of which was open
at least three days. This exhibit is purely educational,
- forth the work of the several departments of the Station
{1 some of the results. Members of the staff were present as
r as was possible to explain the work and answer questions.
e numbers visited the exhibit and studied what was shown.
amounted to five weeks of continuous Institute work and,
ile it greatly interrupted our field and laboratory work, it
uite worth while because it showed to a very large num-
of farmers of the State what the Station stood for, how it
od and could help them, and established personal relations
 the Station staff.
Another very useful adjunct to the Station work has been the
seriment field in Centerville, not far from the Station office
laboratories. Here have been conducted the experimental
Ej‘ééding work with corn and tobacco, the testing of lime-
sulphur summer sprays on fruit trees, the handling of a neg-
lected orchard, and the growing of a number of field crops—
falfa, red clover, crimson clover, cowpeas, soy beans and win-
vetch.
On August 10, 1910, a field meeting was held at the Station,
to informally dedicate the new laboratory building, at which
ore than four hundred farmers and their wives were present.
n the afternoon this company went from the Station to the
ld and inspected and informally discussed the work there.
It is intended to hold this summer field meeting each year.
The field meeting and the fair exhibits have certainly proved
emselves to be most interesting and helpful both to the Station
: d to the farmers of the State. In a state of the size of
“onnecticut and with our system of steam and trolley roads,
believe that the fair exhibits may be made more effective as
neans of agricultural education than the “agricultural edu-
trains,” which have been effective in less populous and
widely scattered agricultural communities.
the two years there have been printed parts of two bien-
reports, aggregating eight hundred and fifty-five pages,
fifty plates, in editions of ten thousand copies; five bulle-
gregating one hundred and twenty-one pages, with nine-
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teen figures and plates, in editions of nine thousand three hun-
dred; and ten leaflets on farm matters, to be enclosed in letters.
Within the same time more than sixteen thousand letters and
manuscript reports have been written and mailed from the Station.
Members of the staff have made dddresses or read papers
at eighty-seven farm institutes or m’eetings of farmers’ organi-
zations.
All of which is respectf.ully submltted

© (Signed) i GEORGE A. HopsoN, Secretary.

New Haven, Conn., November 1, 1910.

or the fiscal year ending September 30, 1909.

opriation, Food ......................... 2,500.00
propnatlon, T A R A 3,000.00
mpnatlon, Gy-psy IVEoth s D R 1,500.00

KINS, ”m account with THE CoNNECTICUT AGRICULTURAL EXPERI—

$863.40

..................................... 7,470.02
L e e o S b 160.13
o e B R 736.32
B o Pratate s 8,065.88

46,601.35 .
L A SRR $47,554.75
DISBURSEMENTS
R e e i SR $2,800.00
e R e AR A 100.00
SRR e g 850.00
T I G R TR 666.67
A A AR 2,500.00
: ............................. 1333133
............................. 1,550.00
o R AL 1,018.33
B R I S o S e G 960.00
: ............................. 370.37
R e R 530.08
............................. 2,000.00
S e e SR DR 1,833.32
B L o 000.00
“‘_ ............................. 412.00
RIS Al D 1,066.66
, R e 250.00
B e D 100.00
; : ............................. 200.00
W T 025.00
W e 825.00
............................. 675.00
BRI S b oo (e 583.33
g A R SR 728.00
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Wi Eokrob (Labor) . & S intit mon as et . $ 72800
C. D. Hubbell N S R o S AR 728.00
M. Howley R P S o L Ll SRR RS i 115.50
G. Graham e G e e VR S 252.00
BB e N AR IS O SN S T O G R 3,310.43
Publications W st il SOt v il SR i 1,522.13
Postape il SR SR SN 335.68
Stationeryii ol ira i e SiN Gy eSO A A 269.28
Telephone and Telegraph ........f...c..oioiai.ae 141.27
Freight and Express ..... TR 0 AN e il 127.96
Glasiand K erosefe i bl s b I AR, 405.85
Cloal e S e e R i e e 1,150.25
AN ater . o UOEE S L G L e e O S DR PR 127.78
Chemicals and Laboratory Supplies ................. 1,205.05
Agricultural and Horticultural Supplies ............ 421.05
MiscellaneotisaSupplies’ Lo dui {1 Ao RIS SIS S 350.41
Hertilizers) SIDUnBR oA e e e O 262.09
Feeding \Sfttig s Lo bt il it sl et 148.61
Libraty andiPeriodicals/ i ti i s hiva sah sa e s SR, 1,100.40
Tocls and Makhinery o ouh i Ll Lo e Ot 47.56
Eirnittite and Podtunes) -0 oo s ol SNl el 180.63
Scientific Apparatus ............ NI S 123.77
Traveling by the Board st 100l gin i 1o oG 176.40
Fraveling by the Staff /. n vl sl eiagail Suigi LU 1,091.33
Traveling in connection with Adams Fund Investi-

gations) s Rl R S S s e 282.31
Bartilizer: Sampling. /04 S ebiEe b DUTUIIS (Ui dl 172.25
Food Samplifie vl i el ST S S 324.39
Ficuranee i ool s R R eSS S 30.60
Insect Pest Appropriation to State Entomologist .... 3,000.00
Contine st RITEI LS Sl ol b S ST e 733.12
Lockwood Expenses 1ol il diaiies S 400.00

Gypsy Moth Appropriation to State Entomologist .. 1,500.00

Betteroionts by iy s s SR e R 162.21
Repairsit (ot o SO b vt dem sl sl e Ut hie 376.79
Rettalof Chandit e i O L s 185.00
iy $46,684.80
State Agricultural Appropriation, on hand, Sept. 30,
1600, LIRS WL U s Ol SRR o S 869.86
e e IR A A R $47,554.75

New Haven, Conn., October 26, 1909.
Tris CerTIFIES that we have examined the accounts of E. H. Jenkins,
Treasurer of The Connecticut Agricultural Experiment Station for the
year ending September 30, 1909, have compared the same with the vouchers

therefor, and find them correct.
Wirriam P. BAILEY,
Epwarp S. ROBERTS,

Auditors of Public Accounts.
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Srarion for the fiscal year ending September 30, 1910.

[. JENKINS, in account with TaEE CONNECTICUT AGRICULTURAL EXPERI-

il REcEIPTS.
e on hand, October 1, 1909 (State Agricultural
B $869.86
ropriation, Agriculture .................. $10,000.00
ppropriation, Food ..............oooil. 2,500.00
e Appropriation, Insect Pest ................... 3,000.00
g’ippl‘QPTiaﬁon’ EenavVlothll V0l b 4,150.00
d States Appropriation, Hatch ............... 7,500.00
es Appropriation, Adams .............. 6,750.00
.................................... 11,000.00
T A R R S SRR 167.81
e O 283.07
55,852.36
L " $56,722.22
DISBURSEMENTS.
ns, director, Salary ...........ei.enn... $2,800.00
R S 233.34
e e 100.00
S RO R N 850.00
e T 750.00
e e R S A 2,500.00
N A I S 2,400.00
e R R 1,453.13
e 1,100.00
B T PRSP RES PR 1,035.00
R 816.67
B PR PR R PR PR 2,000.00
B R TR RERPE PRI 2,200.00
W e 554.17
W Tt 2,125.00
W e 521.49
W TTTrreeeeaici 333.34
............................. 1,000.00
o e R S SRR 100.00
““
W TTeTererereseseseeciii 050.62
W e e Rt 116.67
............................. 025.00
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Vol Chugehilly salarye: bl iy i Lo $ 825.00
Wiilliamn Mesteh,' | % fhsih s bl ERr b e S 675.00
Luva Francis, e G G IR Sl T 500.00

H. W. Kiley (Labor) Sept. 25, 1909, to Oct I, 1910  742.00
Wm Pokrob “ “ “ “« (;—’“

C. D. Hubbell ““ “ ‘“ £“ “ ‘l‘ “ “ 742.00
Geo‘ Graham o ‘" “ i“ “ !I “ 13 636.00
Babamiis e e Sl SRl A S I pe S NEON S 4,043.83
Pubilicationsi ULl il i Cannias I AR 508.46
Eostage TNl S - NS L 250.51
Stationeryn it LNl e ey KNI S DA RGN 362.09
Telephone and Telegraph ............oiiiiiiin..n. 130.14
Rreight and Express) roannsilbnivetaru bt 255.53
Cias<and) K erosameé i il clead b Sad el U e e 438.01
Coaliiicin ey i e minbieh oy <t et (R S B 1,105.00
hE VS N B M BN LU (Lt A O il 106.86
Chemicals and Laboratory Supplies ................ 1,147.62
Agricultural and Horticultural Supplies ............. 253.05
MiscellaneotiB Supplies | i L g b L e S 743.22
Botanical Suppliesilil UL i L Al R 0.03
Beptiitzard)) M ERSE RSl AU I e LS RO 536.83
Feedma ! Stalhel iy S o S S I e o 122.04
Esibrarysiand Bepiadicals: o b ot GRS Qb i O 534.02
PaolstandiMackumeny. el sl s lgalsuon. Sl 130.87
Furniture and Fixtures ..........ooeeeiinernenaaia..  786.03
Setentific APpatatiig UL LGl S S 390.06
Traveling byithelBoard: i s duee St usdiagi i, 188.70
Travelimg byothe: Stafh bbbl i iRl 1,451.56
Traveling in connection with Adams Fund Investi-
gationsiEiaulw sRbr Sl g sl M g e 125.81
frertitizer Satrplines sl LA SO e A A R 211.75
HoodiFNarmpliaer oL il St i o o (2R OT
RS HE AT e g A e s e A ) FRUClIPS ORI, {15 2 T
Insect Pest Appropriation to State Entomologist .... 3,000.00
GEomtittiaentay o AT e e Dl o s A 451.73
BaelewaodiEapenses 1l oL iaga il NN 400.00
Gypsy Moth Appropriation to State Entomologist ... 4,150.00
e OBl eeg U ATE WA T e T R A 773.86
7005 o U b gl o D R 703.10
Covonimele . 1 e U L L R A s 112.27
Rentaliof Eanediilimdiemsiasnicas bl ianeis 177.50
$55,066.96
State Agricultural Appropriation, on hand, Sept. 30,
FOTQ I8, N b R Sl AR e 1,655.26
Rotalicaialiuendic AN e P Y SO p $56,722.22

Yol o
e,
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New Haven, Conn., November 1, 1070.
Cnmv that we have examined the accounts of E. H. Jen-
: - of The Connecticut Agricultural Experiment Station, for
W September 30, 1910, have compared the same with the
therefor and find them correct.
: WirLiam P. Banky,
Epwarp S. RoBERTS,

Auditors of Public Accounts.

NKINS, in account with THE CONNECTICUT AGRICULTURAL ExPErI-
- for the fiscal year ending September 30, 1910.

REcE1PTS,
L e SR $11,023.00
L A e R S 41.40
$11,064.40
PP ¥ 6,500.00
L e S $17,564.40
: ) D1sBURSEMENTS.
£ ..‘_ ......... e b B R Gl $10,483.61
.................................. 5,310.38
: and Machinery, Apparatus, Library,
and Office Supplies, and Mlscellaneous 1,504.03
; i $17,397.92
of Fire Service, New Haven . ........ 25.00
D;pbursements ........................... $17,422.02
e on hand September 30, 1910 .......... 141.48
$17,564.40

New Haven, Conn., November 1, 1910.
-gn‘ln'ms that we have examined the account which relates to
re and rebuilding new building, have compared the same with
s therefor and find them correct.
WiLLiam P. Bamry,
Ebpwarp S. RoBerrts,
Auditors of Public Accounts.
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ERRATA.

Page 642. Station No. 25269, for Accident read Occident.
642. For Russell Roller Mill Co. read Russell-Miller Milling Co.
642. Atlantic Gluten Feed is wrongly classed as a maize product.
Its gluten comes entirely from wheat.
674. Sixteenth line from top, for XXIII read XXVIII.
678. Seventh line from bottom, for XXIII read XXVIIL

PART 'L

...lg.,"'t;-o“ Commercial Fertilizers, 1909.

| H IENKINS, Director, and JoHN PHILLIPS STREET,
- Chemust in charge of the Analytical Laboratory.

tation is required by statute to analyze yearly at least
mple of every commercial fertilizer which is offered for
e state. ‘““Stable manure and the products of local
rers of less value than ten dollars per ton,” are

tion is also required to publish these analyses yearly.

f;]‘y S OF MANUFACTURERS AND DEALERS.
; &

eral Statutes, sections 4581 to 4590, inclusive, make
ng requirements regarding commercial fertilizers:

e seller is responsible for affixing to every package sold,
whi.ch shall correctly give the number of pounds in the
) name of the fertilizer, name and address of the manu-
place of manufacture and a statement of composition,
1in a way approved by this station.

of manufacture is the place where the materials which com-

; lgma.m;‘factured article are mixed and put together. The manu-
th? person or firm which owns or controls the manufacturing

achinery.

tem, nt of composition referred to in the statute must conform

lowing requirements:

ment of the percentages of nitrogen, phosphoric acid (P:Os)

(K:O),‘and of their several states or forms, will suffice in

., ‘O’cher ingredients may be named if desired.

es the.percentage-of nitrogen must be stated. Ammonia may

en‘ _when actually present in ammonia salts, and “ammonia

nitrogen” may likewise be stated.
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The percentages of water-soluble and citrate-soluble phosphoric acid
may be given separately or together, and the term “available” may be used
_ in addition to, but not instead of, water-soluble and citrate-soluble.

The percentage of acid-soluble” phosphonc acid may be stated or
omitted. -

In case of bone, fish, tankage, dried meat, dried blood, etc., the state-
ment of chemical composition must take account of the two ingredients,
nitrogen and phosphoric acid.

For potash salts the percentage of potash (potassium oxide) must
always be given; that of sulphate of potash or muriate of potash may
also*be stated.

2. The seller is responsible for the payment to the station
director, on or before May first, annually, of an analysis fee on
every brand sold by him.

The analysis fee for any brand will usually be ten, twenty or thirty
dollars, according as one, two, or all three of the ingredients—nitrogen,
phosphoric acid and potash—are contained or claimed to exist in the
fertilizer.

3. Before any brand of fertilizer is sold in the state, the
agent or seller must file with the director of this station two
certified copies of the statement named in 1, and a sealed glass
jar containing not less than one pound of the fertilizer, with an
affidavit that it is a fair average sample.

The agent or seller is free from the three obligations just
stated only when the manufacturer or importer fulfils them
instead.

4. In any case the agent or seller must annually report to

the director of this station his name, residence and post office
address and the name of the fertilizers which he sells, with the
names and addresses of the manufacturers or importers.

OBSERVANCE OF THE FERTILIZER LAW.

During 1909, forty individuals or firms have entered for sale
in this state three hundred and sixteen brands of fertilizers, viz:

Special manures for particular crops ............... 154
Other nitrogenous superphosphates ................ 06
Bone manures and “bone and potash” ............. 22
Fish, tankage, castor pomace and chemicals ........ 44

Total’ ., i w v dnu b st ol R ST 316

/£

OBSERVANCE OF THE LAW. 3

: ral Chemical
St., N. Y

City.

Co.,

ws a list of manufacturers who have paid analysis
d by the fertilizer law, and the names or brands
rs for which fees have been thus paid for the

Brand of Fertilizer.

A. A. C. Co’s Complete Manure with
10% Potash,
Complete Tobacco Manure,
“ (Carb.),
Grass and Lawn Top Dress-

g,
H. G. Tobacco Manure,
Potato Fertilizer,
Tobacco Starter and Grower,
Dry Ground Fish,
Fine Ground Bone,
Grass and Oats Fertilizer,
Acid Phosphate,
Muriate of Potash,
Nitrate of Soda,
Bradley’s Complete Manure for Pota-
toes and Vegetables,
Complete Manure for Top
Dressing Grass and Grain,
Corn Phosphate,
Eclipse Phosphate,
Farmers’ New Method Fer-
tilizer,
Niagara Phosphate,
Potato Fertilizer,
Manure,
Superphosphate,
Church’s Fish and Potash,
Crocker’s Ammoniated Corn Phosphate,
Potato, Hop and Tobacco
! Fertilizer,
Darling’s Blood, Bone and Potash,
Dissolved Bone and Potash,
Farm Favorite,
General Fertilizer,
Potato Manure,
East India A. A. Ammoniated Super-
phosphate,
Potato Manure,
Great Eastern General,
G. Vegetable, Vine
and Tobacco Fertilizer,
Northern Corn Special,
North Western Fish, Bone and Potash,
Market 'Garden Phos-
phate,
Superphosphate,
10% Potato Fertilizer,
Universal Fertilizer,
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Firm.

American Agricultural Chemical Co.,
The—Continued.

American Reduction Co. of Pittsburgh,
Pittsburgh, Pa.

Armour Fertilizer Works, The, Balti-
more, Md. i

Baker, H. J., & Bro; 100 William St.,
N. Y. City.:

- Berkshire Fertilizer Co., Bridgeport,
Conn.

Boardman, F. E., Middletown, Conn.

Brand of Fertilizer:
Packer’s Union Animal Corn Fertilizer,
Gardener’s Complete
Manure,
Potato Manure,
Universal Fertilizer,
Quinnipiac Climax Phosphate,
Corn Manure,
Market Garden Manure,
Phosphate,
Potato Manure,
Phosphate,

Read’s Practical Potato Special,

Standard Superphosphate,
Vegetable & Vine Fertilizer,
Wheeler’s Bermuda Onion Grower,
Corn Fertilizer,

Grass and Oats,

Havana Tobacco Grower,

Potato Manure,

Wm’s & C’s Americus Ammoniated
Bone Super-
phosphate.

Corn Phosphate,
H. G. Special
Fertilizer,
Potato Manure,
Potato Phosphate.

Tankage.

All Soluble,

Ammoniated Bone with Potash,
Bone, Blood and Potash,
Complete Potato,

Corn King,

Fish and Potash,

Fruit and Root Crop Special,
Grain Grower,

H. G. Potato,

Market Garden,

Bone Meal.

Baker’s Pure Castor Pomace.

Complete Fertilizer,

Grass Special, i

Long Island Special,

Potato and Vegetable Phos-
phate,

Tobacco Special,

Ground Bone.

Boardman’s Complete Fertilizer.

Bohl, Valentine, Waterbury, Conn.‘_

Self Recommending Fertilizer.

Berkshire Ammoniated Bone Phosphate,

tilizer Co., 60 Trinity Place,

Firm.

=1:umber and Coal Co.,
“Brook, Conn. i

Co., Buffalo, N. Y.

Everett B, The, Mil-

The, 24-26 Stone St

OBSERVANCE OF THE LAW, y 5

Brand of Fertilizer.
Bowker’s Bcipe and Wood Ash Ferti-
izer,
Complete Alkaline Tobacco
Grower,
Corn Phosphate,
Early Potato Manure,
Fisherman’s Brand Fish and
Potash,
Gloucester Fish and Potash,
Hill and Drill Phosphate,
Lawn and Garden Dressing,
Market Garden Fertilizer,
Potato and Vegetable Ferti-
lizer,
Potato and Vegetable Phos-
phate,
Sure Crop Phosphate,
Tobacco Starter,
Fine Ground Dry Fish,
Fresh Ground Bone,
Pure Unleached Canada Hard
Wood Ashes,
Tobacco Ash Elements,
Acid Phosphate,
Stockbridge Special Complete Manure
for Corn and Grain,
Stockbridge Special Complete Manure
for Potatoes and Vegetables,
Stockbridge Special Complete Manure
for Seeding Down,
Stockbridge Special Complete Manure
for Top Dressing,
Stockbridge Tobacco Manure,
Fresh Milled Kainit,
Muriate of Potash,
Nitrate of Soda.

Broad Brook Special.

Buffalo Tobacco Producer,
Celery and Potato Special,
Farmers’ Choice,

Fish Guano,

H. G. Manure,

New England Special,

Top Dresser,

Vegetable and Potato,
Bone Meal.

Cl%Jrk’s Special Mixture for General

se,

Special 10% Brand.

E. Frank Coe’s Celebrated Special
Potato Fertilizer,

E. Frank Coe’s Gold Brand Excelsior
Guano,
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Firm.
Coe-Mortimer Co., The—Continued.

Conn. Fat Rendering and Fertilizing
Corp’n, New Haven, Conn.

Conn. Valley Orchard Co., Berlin, Conn.

Cooper’s Glue Factory, Peter, 13 Bur-
ling Slip, N. Y. City.

Dennis, George L., Stafford Springs,
Conn.

Eldredge, T. H., Norwich, Conn.

Essex Fertilizer Co., 30 North Market
St., Boston, Mass.

Frishie, L. T., Co., The, New Haven,
Conn.

Germofert Mfg. Co., 21 Broad St.,
Charleston, S. C.

James, Ernest L., Warrenville, Conn.

Brand of Fertilizer. :

E. Frank Coe’s H. G. Ammoniated
Bone Superphosphate,

E. Frank Coe’s New Englander Corn
and - Potato Fertilizer,

E. Frank Coe’s Red Brand Excelsior
. Guano, !

E. Frank Coe’s Tobacco and Onion
Fertilizer,

Genuine Peruvian Guano, Lobos Grade,

Peruvian Vegetable Grower,

Muriate of Potash,

Nitrate of Soda,

Sulphate of Potash,

Thomas Phosphate Powder,

Tankage.

Tankage.

C. V. 0. Co's H. G. Special.

Pure Bone Dust.
Bone.

Eldredge’s Special Fish and Potash
Fertilizer,
Superphosphate.

Essex Complete for Potatoes, Roots
and Vegetables,
Market Garden and Potato
Manure,
Special Tobacco Manure,
Tobacco Starter and Grower,
XXX Fish and Potash,
. Complete Manure for Corn,
Grain and Grass,
Fertilizer for Grass and Top
Dressing,
Dry Ground Fish,
Ground Bone.

Frisbie’s Corn and Grain Fertilizer,
Potato Manure,
Fine Bone Meal.

Germofert Patented Fruit and Flower
Developer,
Potato Manure,
Special Cotton
Grower.

James’ Bone Phosphate,
Ground Bone.

s, Winsted, Conn.
., The, 143 Liberty

'OBSERVANCE

Chemical Works,

M)

OF THE LAW. st 7

Brand of Fertilizer.
Lister’s Ammoniated Dissolved Bone,
Phosphate,
Grass and Oat Fertilizer,
No. 2z Corn Fertilizer,
Potato Manure,
Special Corn Fertilizer,
Grass Mixture,
Potato Fertilizer,
Tobacco Fertilizer,
Standard Pure Bone Super-
phosphate of Lime,
Success Fertilizer,
3-6-10 for Potatoes,
‘Animal Bone and Potash,
Celebrated Ground Bone Acid-
ulated.

Manchester’s Formula.

Average Soil Complete Manure,

Cereal Brand,

Complete Manure “A” Brand,

Corn Manure,

Economical Potato Manure,

Fruit and Vine,

Potato Manure,

Seeding Down Manure,

Tobacco Ash Constituents,
Manure, Wrapper Brand,
Starter, Improved,

Top Dresser, Improved, Full Strength,

Half Strength,
Vegetable Manure, or Complete Manure
for Light Soils,
Dissolved Bone.

Chittenden’s Ammoniated Bone Phos-

phate,
Complete Grass Ferti-
\ lizer,

Root Fertilizer,
Tobacco Ferti-

lizer,
Conn. Valley Tobacco
Grower,
Conn. Valley Tobacco

! Starter,
- Eureka Potato Fertilizer,
Fish and Potash,
Formula “A)” .
H. G. Special Tobacco
Fertilizer,
Market Garden Fertilizer,
Potato Phosphate,
Tobacco Special with Car-
bonate of Potash,
Universal Phosphate,

XXX Fish and Potash,



8 CONNECTICUT EXPERIMENT STATION REPORT, IQ0Q-IQIO.

Firm.
National Fertilizer Co., The—Continued.

New England Fertilizer Co., 404 North
Market St., Boston, Mass.

.

Niantic Menhaden Oil and Guano Co.,
The, South Lyme, Conn.

Nitrate Agencies Co. 64 Stone St.,
N. Y. City.

Olds & Whipple, Hartford, Conn.

Parmenter & Polsey Fertilizer Co., 40
North Market St., Boston, Mass.

Pulverized Manure Co., The, 28 Ex-
change Ave., Chicago.

Rogers & Hubbard Co., The, Middle-
town, Conn.

5

Brand of Fertilizer.
Chittenden’s Dry Ground Fish,
round Bone,
Soluble Bone and Potash,
Fresh Milled Kainit,
Muriate of Potash,
Nitrate of Soda.

Corn and Grain Fertilizer,
Corn Phosphate,

H. G. Potato Fertilizer,
Perfect Tobacco Grower,
Potato Fertilizer,
Superphosphate,

Ground Bone.

Bone, Fish and Potash,

Corn and Grain Fertilizer,
Market Garden Manure,
Potato and Vegetable Manure,
Acidulated Fish Guano,

Dry Ground Fish Guano.

Nitrate of Soda.

0. & W.’s Complete Tobacco Fertilizer,
Corn and Potato Fertilizer,
Fish and Potash,
Grass Fertilizer,
H. G. Potato Fertilizer,
Special Phosphate,
Dry Ground Fish,
Grey Pomace,
Vegetable Potash.

“A. A” Brand,

P. & P. Potato Fertilizer,
Plymouth Rock Brand,
Special Potato Fertilizer,
Muriate of Potash.

Wizard Brand Manure.

Hubbard’s Complete Phosphate,
Fertilizer for Oats and Top
Dressing,
Grass and Grain Fertilizer,
New Market Garden Phos-
phate,
Potato Phosphate,
Soluble Corn and General
Crops Manure,
Potato Manure,
Tobacco Manure,
Pure Raw Knuckle Bone
Flour,
Strictly Pure Fine Bone.

~ Firm

. Co. The, Rockfall, Conn.

veﬁﬁizer and Chemical Co.,

onmn.

zer Co., The, Groton,

Co., Venango St.
Philadelphia, Pa.

18

I‘Jmlxm Co., 40 North
on, Mass.

OBSERVANCE OF THE LAW. 9

Brand of Fertilizer.
All Round,
Complete Corn and Onion,
Potato and Vegetable,
Fish and Potash,
H. G. Grass and Grain,
QOats and Top Dressing,
Soluble Tobacco,
Tobacco and Potato,
Tobacco Grower,
Tobacco Starter,
Knuckle Bone Flour,
Pure Fine Ground Bone.

Atlantic Coast Bone, Fish and Potash,
Kelsey’s Bone, Fish and Potash.
Sanderson’s Corn Superphosphate,
Formula A,
B for Tobacco,
Potato Manure,
Special with 10% Potash,
Top Dressing for Grass
and Grains,
Fine Ground Bone,
Fish,
Superphosphate with Pot-.
ash,
Muriate of Potash,
Nitrate of Soda.

Shay’s Corn Fertilizer,
Grass and Lawn,
Potato,

Pure Ground Bone,
Tankage.

“Swift-Sure” Superphosphate for Gen-
eral Use,
Superphosphate for Pota-
toes,
Superphosphate for Truck,
Corn and Onions,
Bone Meal.

Swift’s Lowell Animal Brand,
Bone Fertilizer,
Dissolved Bone and Pot-
ash,
Empress Brand,
Potato Manure,
Phosphate,
i Ground Bone,
Swift’s Market Garden Manure,
Perfect Tobacco Grower,
Potato Grower,
Special Corn and Vegetable
Manure,
Grass Mixture,
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é Firm. Brand of Fertilizer. .
Swift's Lowell Fertilizer Co.,—Con- Swift's Superior Fertilizer with 10%
tinued. Potash,

Tobacco Manure,
Acid Phosphate,
Mupriate of Potash,
Nitrate of Soda.

Wheeler, A G & F., Stonington, Conn. ‘W'heeler’s Potato Special.

Wilcox Fertilizer Co., The,” Mystic, | Wilcox’s Complete Bone Superphos-
Conn. o phate,
i Fish and Potash,
Grass Fertilizer,
H. G. Fish and Potash,
Tobacco Special,
Potato Fertilizer,
Onion and Vegetable
Manure,
Special Superphosphate,
Dry Ground Acidulated Fish,
Fish,
Pure Ground Bone,
Acid Phosphate,
H. G. Sulphate of Potash,
Muriate of Potash,
Nitrate of Soda.

Woodruff, S. D., & Sons, Orange, Conn. | Woodruff’s Home Mixture.

The analyses which follow are chiefly useful as a guide in
making purchases for the next year. Most of them are of
brands which are offered year after year in Connecticut and the
analyses serve to show whether or not these brands are main-
taining their original quality.

The larger part of the year’s supply of fertilizers is shipped
into the state just before planting time, much of it after river
navigation is opened. Many brands are not in market till the
middle of April. Obviously these conditions make it impossible
for the station to sample and analyze all the brands of fertilizers
sold in Connecticut and tabulate and publish the results in time to
show the composition of all of them before they are bought and
applied.

When new brands are offered, the station endeavors to analyze
such brands at once and to distribute the report of the results
as quickly and widely as possible. Farmers can aid greatly by
calling the attention of the station promptly to new kinds of
fertilizers which are offered for sale.

ANALYSES OF FERTILIZERS. II

LING AND COLLECTION OF FERTILIZERS.

April, May and June, Mr. V. L. Churchill, the sampling
. of this station, visited ninety-eight towns and villages
snnecticut to draw samples of commercial fertilizers for
These places were distributed as follows:

Ygawmdham o P E  CISRTE FI 0
‘.:*;i ew London o R O SNBSS 8
¥ R S A 7

al Chemical Co.’s Potato Fertilizer, Stockbridge Seed-
Manure, Lister’s Pure Bone Superphosphate of Lime,
& Polsey’s “A. A.” Brand, Swift’s Lowell Special
ci Phosphate, Muriate of Potash and Nitrate of Soda,
's Grass and Oats Fertilizer, The American Agricultural
Complete Tobacco Manure (without Carbonate).
es of any of these brands were deposited by
urers at the station, it was impossible to make
of them. 5

1 these exceptions, an analysis has been made of every
of f 11':Iizer which has been entered at the station for sale
several samples of a single brand are drawn in different
‘the state, the analysis is usually performed, not on
le sample, but on a mixture made of equal weights of
‘~_several samples. Thus, it is believed, the average
L of the goods is more fairly represented than by the
f single samples.

ges of each brand for sampling, and, if the number of
large, to take a portion from every tenth one, by
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means of a sampling tube which withdraws a section or core
diagonally through the entire length of the bag or barrel.

As a rule, the station will not analyze samples taken from
dealer’s stock of less than one ton, frp.m stock which has lain
over from last season, or from stock which is improperly stored,
as in bags lying on wet ground, or.exposed to the weather, etc.

The station also analyzes fertilizers sent by purchasers, if the
analyses can possibly be of gen'eral value and if the samples
are taken in strict accordance with the station’s instructions for
sampling and the correctness of the sample is duly certified.

A sample taken carelessly or incorrectly is quite certain to
work injustice both to the seller and buyer. Accuracy of sam-
‘pling is just as necessary as accuracy of analysis. The sampling
is, in reality, a very important part of the analysis.

ANALYSES OF FERTILIZERS.

During the year 737 samples of commercial fertilizers and
manurial waste-products have been analyzed. A classified list
of them is given below and the results of their examination are
given in detail in the following pages.

Samples are analyzed as promptly as possible in the order
in which they are received. As soon as an analysis is completed,
a copy of it is sent to the party who furnished the sample and
also to the manufacturer, in order that there may be opportunity
for correction or protest, before the results are published.

DESCRIPTIONS AND ANALYSES OF FERTILIZERS.*

The samples referred to in the following pages were drawn
by the station agent, unless the contrary is stated.

The analyses were made by the methods adopted by the Asso-
ciation of Official Agricultural Chemists and the results are
always expressed in percentages, or parts per hundred by weight,
of the material examined.

Every percentage given has been determined by two separate
analyses, usually made by two chemists working independently,
and all calculations are also made in duplicate.

* The analyses of fertilizers included in this ‘chapter have been made
by Mr. Street, chemist in charge, with the assistance of Messrs. Bailey,
Morrison, Brautlecht and Rodman, station chemists, and of Mr. Lange.
The results have been discussed by the director.

.

ANALYSES OF FERTILIZERS. 13

to avoid confusion, each sample, as it is received,
consecutive number, by which it is distinguished in
tory. As the numbers had become so large as to be
hat unwieldy, the numbering was begun again at unity

fIf‘E‘ICATION OF THE’FERTILIZERS ANALYZED.

Number of

Samples.
ning nitrogen as the chief active ingredient.
BT € e L TN U i 16
B R L b s e 3
S e R R SN RN 217
L e R S R R 6
ining phosphoric acid as the chief active ingredient.
slag, ground phosphate rock, burned bone, etc. .... 10
B e ok L L 13
ing potash as the chief active ingredient.
Lo e CE S S R S N 21
...... e ) e
L e PR 2
nitrogen and phosphoric acid.
G e S S S e SR 26
EESRRORsEtankace (0 i L Lol o e 19
G O A R S S 3
I s e S 20
| fertilizers.
BRSNS e e i notash o0 3
rogenous superphosphates and guanos ............... 116
Ul b R s R G SR 161
L e S 17
laneous fertihéers, manures and amendments . ....... 81 i
737

‘ MATERIALS CHIEFLY VALUABLE FOR NITROGEN.
~ NITRATE OF SODA OR SODIUM NITRATE.

trate of soda is mined in Chili and purified there before
@t. As offered in the Connecticut market it contains
15-50. per C'ent. of nitrogen, equivalent to 04.1 per cent.
sodium nitrate. The other usual constituents are mois-
d ‘small ‘quantities of common salt and Glauber’s salt.

ts differ somewhat in composition, as is shown by the
les which have been analyzed, as follows:

- Sampled from stock of Chas. R. Treat, Orange.
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22438. Sold by The Coe-Mortimer Co., New York. Sampled
from stock of J. G. Schwink, Meriden.

22660. Sold by Buffalo Fertilizer Co., Buffalo, N. Y. Sam-
pled from stock of S. L. Tuttle, Wallingford.

22810. Sampled and sent by Thos. J. Pring & Bros., Wal- ‘
lingford. . | R

22719. Sold by Bowker Fertilizer Co., New York. Sampled '
from stock of J. Frank Ellwood, Green’s Farms.

22665. Sold by Nitrate Agencies Co., New York. Sampled
from stock of H. H. McKnight, Ellington.

22531. Sold by The National Fertilizer Co., New York.
Sampled and sent by Henry Davis, Thompsonville.

22456. Sold by The American Agricultural Chemical Co.,
New York. Sampled from stock of F. S. Bidwell & Co.,,
Windsor Locks.

22691. Sold by E. Aspinall, New York. Sampled and sent
by Andrew Kingsbury, Rockville, Conn.

by The Coe-Mortimer Co., New York. Sampled
S. R. Spencer, Suffield.

_hy The National Fertilizer Co., New York.
stock of H. A. Bugbee, Willimantic. '

1 by The Wilcox Fertilizer Works, Mystic. Sam-
~at factory.

- by Sanderson Fertilizer & Chemical Co., New
mpled from stock at factory.

old by The Coe-Mortimer Co., New York. Sam-
sto k of Connecticut School for Boys, Meriden.

Sold by The American Agricultural Chemical Co.

.. Sampled from stock of Andrew Ure, Highwood. ,
lgd from stock of S. D. Woodruff & Sons,

DRIED BLOOD.

e in slaughter houses is coagulated by cooking
mag-u]um the water is removed by pressure and
Thus prepared it contains about 14 per cent. of

ANALYSES OF NITRATE OF SODA. ften' )
t often other materials are mixed with the blood

Coe- Buffalo g Nitrate National "thc nitr !
s o W ol ol s RN O ol i d " oglen percer}tage. in the product.
Se Hon Mo s 22305 22438 22660 22810 22719 22665 22531 22456 d-li;e 2 ow.heat its nitrogen is quickly available
Percentage amounts of i overheated its value as a fertilizer may be much
Nitrogen found.._.__.... 15.70 15.34 15.64 15.48 15.40 15.52 15.44 15.()0 : '
Nitrogen guaranteed ___.. 15.65 15.00 I5.00 15.00 15.00 15.00 15.00 15.00 by The American . A J
Costperton... ........ $47.80% 48.00 50,00 50.00 50.00 52.50 52.40  54.00 D From stk of gricultural Chem.xcal Co.,
Nitrogen cost cents e el ck of Andrew Ure, Highwood.
perpound . __._.__.____ s d 3 VLTS TS0 X R T MRS £ i ¢ THERS & BTN | 3&1?“ cent.; guaranteed 9.80.
* Mixed car lot. ; by the TI‘C_nton Fertilizer Co., Trenton, N J
sent by W. H. Sh ; 3N
: -t Shumway, Berlin. It was sold f
Coe-  National _Wilcox Sanderson  Coe-  Ibs. It contain d y O or
i Mortimer Fertilizer Fertilizer F.& C. Mortimer A.A.C.  Wood- ] 4 5 € 13-32 per cent. of nitro
E. Aspinall.  Co. Co.  Works,  Co. Go.i" 1 Ca: ruff. hosphoric acid and o gen, 0.54
Station No. - ..o ...i.... 22691 22472 22459 22465 22425 22535 22403 22388 . -59 per cent. of water-soluble
Percentage amounts of S
Nitrogen found ..... ... 15.68 15.44 15.32 15.40 15.54 15.44 15.54 15.20 "-1§E: l‘a_pfed. and sent by E. M. Ives, Meriden, contained
Nitrogen guaranteed ... 15.65 15,00 15.00 I5.00 1500 1500 15.63 ALY b Of nitrogen,
Costperton.... ...... 55.00 54.00 55.00 56.00 57.00 Rl ;
Nitrogen cost cents COTTON SEED
perponund Lis L s 17.8. L X7/e . 18,0 18,2...,18,3 Gin AN I MEAL.

(ANALYSES ox PAGES 16 10 28.)

ed' ¥ . -

cd meal ig tl;e only kind which Connecticut farmers
T for feed or fertilizer, at ruling prices.

least 6.5 per cent. of nitrogen.

The percentage of nitrogen ranges from 15.70 to 15.20 and averages 15.48, 0.17
higher than last year.
The retail cost of nitrogen ranges from 15.6 to 18.3, the average being 17.1 cents

per pound.

e T P e
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COTTON SEED MEAL.

16
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is now possible, where cotton seed meal is much used, to

~l. it with a guaranty of composition and to secure from the
aler a rebate in case analysis shows it to be below guaranty.

has shown that the meal sample was not as guaranteed,

Two hundred and seventeen samples have been analyzed and
in most cases each represented a car lot. Where the station analy-

i;,*

‘the dealer has in most cases at least made a rebate from the

A sample should be drawn from

enty sacks at least in each car lot, or from fifty sacks in

hundred ton lot.

These should be well mixed and a sample

bout the same as last year.

9. to $38.
The average percentage of nitrogen has been 7.02, ranging from 8.22

5.98.

Th

ce. The proper sampling of meal is necessary in order to get
isis a

correct analysis and to found a claim for a rebate if the analysis

ws a deficiency of nitrogen.

The average cost of the meal has been $32.52 per ton, ranging from

The analyses are given in the preceding table.

- the mixture sent for analysis.

gen per pound has been 20.5 cents, 1.6 cents

The average cost of nitro
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22458 H. J. Baker & Bro, N. Y., Station Agent.
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ANALYSES OF CASTOR POMACE.

f H. J. Baker
Olds & Whipple. & Bro.

Statiott Now .o § digtils 22503 22721 22335 22462 22414 22458

Percentage amounts of
Nitrogen found ..... 5.48 5.12 5.05 4.96 4.83 4.82
Nitrogen guaranteed.. 5.00 5.00 .00 5.00 5.00 4.11
Cokt per iton' /i 0l $24.00 24.00 24.00 24.00 24.00 26.00
Nitrogen costs cents 5

peripound... .. o0 19.9 21.3 21.6 22.0 22.4 24.7

The percentages of phosphoric acid and potash in castor pomace
are 1.95 and 0.08 respectively. The cost of nitrogen is deter-
mined in each case by deducting $2.15—the valuation of the
phosphoric acid and potash—from the ton price, and dividing
the remainder by the number of pounds of nitrogen in a ton of
the pomace.

The cost of nitrogen in castor pomace has ranged from 19.9 to 24.7

cents per pound, the average of the six samples being 22.0 cents, 1.5
cents per pound more than in cotton seed meal.

II. RAW MATERIALS CHIEFLY VALUABLE FOR PHOS-
PHORIC ACID.

BASIC SLAG PHOSPHATE.

This material is a by-product of the steel manufacture con-
taining from 17 to 19 per cent. of phosphoric acid and 45 to 50
per cent. of lime in finely divided form. The lime is in an
efficient form for correcting acidity of the soil. The phosphoric
acid is fairly available to plants, though showing small “availa-
bility” by the conventional method which is discussed on page 35
of this report. In most cases it will probably be found less
quick in its action as a source of phosphoric acid, but more last-
ing in its effects than acid phosphate.

For top-dressing grass land and for fruit trees it has given
very satisfactory results.

The three samples tested were all sold by The Coe-Mortimer
Co., New York, under guaranty of 18 per cent. phosphoric acid.

22440, Taken by the station agent from stock of J. G.
Schwink, Meriden.

22470. Sampled and sent by S. R. Spencer, Suffield.

22623. Sampled and sent by O. E. Pitcher, Suffield.

RAW PHOSPHATES. 31

N
2 ANALYSES oxrl Basic SLAG PHOSPHATE.
/,n . .. 224490 22470 22623
sphoric acid ........ 17.32 17.33 17.04

GROUND PHOSPHATE ROCK.
m “floats” is properly applied only to the very fine dust
” in an air current from the mills which grind rock to
it for treatment with acid and not to the whole ground
y which is much coarser. The use of floats mixed with
manure has been advocated as the cheapest method of
g land with phosphates. ]
admirable experiments made at the Ohio station give the
”bwleﬁge we have on the matter and may be very briefly
ere, abstracted from Bulletin No. 183 of that station.
re which accumulated in the barnyard during the winter
ided into parcels with one of which floats and with
id phosphate was mixed at the rate of forty pounds
n. (This would be about equivalent to one pound per
head of stock.) Eight tons of each of these two mix-
‘used on separate plots of land where corn, wheat and
ere grown in rotation for ten years. The results are
d from ten weighed crops each of corn and wheat and
of hay. (The clover failed in four years and soy beans
yn and turned under in its place.) After deducting the
 treatment each application showed a net gain, that is,
( both the acid phosphate and the floats paid well.
uthor of the Bulletin states, page 210"

.“.t_he net return from the manure treated with acid
having been greater than that treated with floats by
cre for the yard manure. . . . :

,Con'tains about twice as large a percentage of phos-
;,‘,lacld _phosphate, since floats and sulphuric acid are
APProximately equal weights to produce acid phosphate,
_?che as much phosphorus has been applied to the
ving floats as to those receiving acid phosphate. It
ted that, with the progress of the experiment, a larger
of the floats would become available, and that the
in effectiveness between the two materials would
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gradually diminish, an expectation which has not yet been
realized.” y

And on page 212:

“Tt is true that a great deal more phosphorus is being stored
in the soil dressed with the manure treated with floats than in
that on which the acid phosphate is used for treatment, but it
appears that in the latter case considerably more phosphorus is
being given to the soil than is faken off in the crops, as shown by
the following statement of*income and outgo on Plot 6.”

“ The statement referred to shows that manure and acid phos-
phate supplied 44 Ibs. of phosphorus and the: crops removed
30 lbs.

Summarizing the results it is stated, page 223: ]

“The net gain from the use of acid phosphate as a mantire
reénforcement has been greater than that from floats, and the
ton of fresh manure, reénforced with 40 pounds of acid phos-
phate, has produced a 10-year average increase to the value of
$4.57 over and above the cost of treatment, or more than double
the increase produced by the ton of untreated yard manure.”

Tt must be remembered that these results were obtained on a
soil and with crops which responded well to applications of
phosphoric acid. They cannot conclusively settle the relative
value of acid phosphate and floats on all soils and under all con-
ditions, but are valuable and suggestive as a guide to tests and
practice by individual farmers.

21731. Made by Farmers’ Ground Rock Phosphate Co.,
Mt. Pleasant, Tenn. Sent by Lewis Sperry of East Windsor
Hill.

22374. Sent by H. B. Cooke, Georgetown.

22156. “Floats.” Sent by Andrew Kingsbury, Rockville.

21822. “Phosphate Rock and Floats.” Sent by H. S. Lyman,
Manchester.

ANALYSES OF GROUND PHOSPHATE AND FLOATS.

StationTINo. MEERERIEE L 21731 22374 22156 21822
Percentage amounts of

Phosphoric acid found .......... 31.28 24.43 21.59 \21.49

; A “ guaranteed .... 32.00 25.00 28.00

Cost per ton delivered ......... $9.25 0.00 0.00 9.00*

* A rebate of $1.50 per ton allowed because it failed to meet the
guaranty.

'SSOLVED ROCK PHOSPHATE. 33

~pﬁosphaﬁc material, 21712, which is a residue
Wfacture, contained 17.01 per cent. of phos-
ith 47.31 per cent. of sand and silicates.

BURNED BONE.
und bone which has been used for case hardening
scess has been roasted without access of air. It
per cent. of nitrogen and 41.12 per cent. of phos-
Such material is but very slowly available until it
ted into a superphosphate by treatment with oil

PHOSPHATE OR ACID ROCK AND DIS-
SOLVED BONE BLACK.

- (ANALYSES ON PAGE 34.)

are made by treating various mineral phos-
lack, or bone with oil of vitriol.

les analyzed are dissolved rock phosphate
ich is dissolved bone black. 22539 was sold
oh-grade soluble bone brand. It is, however,

:‘ eens Farms.

allingford.

7 The American Agricultural Chemical Co.

: of Spencer Bros. and E. Halladay, Suffield.
The National Fertilizer Co. Sampled and

- The Wilcox Fertilizer Co. Sampled from

y the Nitrate Agencies Co. Sampled from
cKm‘ “ ight, Ellington. i f
by The American Agricultural Chemical Co.
t by L. P. Bissell, Suffield.

of a broker. Sampled and sent by Andrew
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y The Coe-Mortimer Co. Sampled from stock
ticut School for Boys, Meriden.

The Rogers Manufacturing Co. Sampled
M Benham, Highwood.

| by The American Agricultural Chemical Co.
stock of Andrew Ure, Highwood.
pled from stock of S. D. Woodruff & Sons,

g}

ﬁable ” phosphoric acid has ranged from 4.4 to 5.7
when the acid phosphate has been bought in ton lots. In
as been bought for slightly less than 4 cents.

epeated that “available phosphoric acid” is
ne for the sum of the water-soluble and
oric acid and has no necessary connec-
vailability of the phosphoric acid to crops.
phoric acid is comparatively readily avail-
hen applied to the soil it quickly becomes

phoric acid. Some of them are, probably,
perfectly “available,” in the agricultural
e phosphates, while others are, by compari-
ilable,” and there is no means, at present
ng this difference in the laboratory.
trate extraction was devised for, and is
‘only to, the determination of that part of the
-é’i“;a plain superphosphate (“acid phosphate,”
10sphate) which had been at first dissolved
ut by further chemical reactions has become
e 2nd was formerly called “backgone” or
Tic acid. ;
s method is applied to such mixed fertilizers as
rirad:e, containing bone, tankage and sometimes
m phosphates, citrate-solution dissolves much
has not been made more soluble by the manu-

'o.riginally, and some of which cannot be
:gsqulckly “available” to crops.
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III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.
HIGH-GRADE SULPHATE OF POTASH.
(ANALYSES ON PAGE 36.)

This chemical should contain about go per cent. of pure potas-
sium sulphate (sulphate of potash), or about 49 per cent. of
potassium oxide (“potash”),"about 1 per cent. less than is
contained in muriate, and it should be nearly free from chlorides.
The six samples analyzed were of good quality.

The cost of potash in high grade sulphate has been a little over 5 cents
a pound.

DOUBLE SULPHATE OF POTASH AND MAGNESIA.
(ANALYSIS ON PAGE 306.)

This material is usually sold as “sulphate of potash” or
“manure salt,” on a guaranty of “48-50 per cent. sulphate,”
which is equivalent to 25.9-27.0 per cent. of potassium oxide.
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 single sample analyzed was of average composition.

The cost of potash per pound in double sulphate of potash of good
quality is usually somewhat higher than in high grade sulphate.

MURIATE OF POTASH.
(ANALYSES ON PAGES 36 AND 37.)

Commercial muriate of potash contains about 8o 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
(sodium chloride) and 4 per cent. or more of water.

All of the fourteen samples examined were of standard quality.

The price per pound of actual potash in the muriate has ranged from 3.8
to 4.7 cents.

KAINIT.
(ANALYSES ON PAGE 37.)

Kainit is less uniform in composition than the other potash

salts. It contains from 11 to 15 per cent. of potash, more than

POTASH SALTS. 39

ty of soda, and rather less magnesia. These “bases”
ed with chlorine and sulphuric acid. It usually con-
‘water than either the sulphate or the muriate of
is sold on a guaranty of 12 to 15 per cent. of
‘to 25 per cent. “sulphate of potash.” It is not
lled, or claimed to be, a sulphate of potash, since it
than enough chlorine to combine with all the
t, and there are sound reasons for believing that its
chiefly as muriate and, to a much less extent, as
‘action and effects are unquestionably those of a
than of a sulphate.

. VEGETABLE POTASH.
sold by Olds & Whipple, Hartford, is under-

from stock of Olds & Whipple, Hartford.
and sent by L. H. Brewer, Hockanum.

....................... 22463 22336
reentage amounts of

calculated as muriate ...... 1.85 2.02
...... 223 2.38

..... 19.71 22.34
A 23.79 26.74

‘ 1.39 1.52

A O 1.00 2.02
S $43.00 44.00

9.2 8.2

- PHORIC ACID.

BONE MANURES.

(ANALYSES 0N pacEs 42 AND 43.)

Sone Di.ls.t,” “Ground Bone,” “Bone Meal” and
to fertilizers, sometimes signify material made

.:’;‘fi pure.bones; in other cases these terms
¢ Crushing fresh or moist bones which have

‘this calculation, page 104.
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been thrown out either raw or after cooking, with more or less
meat, tendon and grease, and—if taken from garbage or ash
- heaps—with ashes or soil adhering; again they denote mixtures
of bone, blood, meat and other slaughter-house refuse which have
been cooked in steam tanks to recover grease, and are then dried
and sometimes sold as “tankage”; or finally, they apply to bone
from which a large share of the nitrogenous substance has been
extracted in the glue manufacture. When they are equally fine
the nitrogen of all these varieties of bone probably has about the
same fertilizing value. But this 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 enor-
mously the surface which plant roots and the disintegrating
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 and could be easily ground finer than it usually is, and 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

headed “Valuation per ton.”

VALUATION OF FERTILIZERS IN GENERAL.

The valuation of a fertilizer, as practiced at this station, consists in
calculating the retail trade-value or cash-cost at freight centers (in raw
materials of good quality) of an amount of nitrogen, phosphoric acid and
potash equal to that contained in one ton of the fertilizer.

The trade value per pound of these ingredients is reckoned from the
current market prices of the standard articles which furnish them to
commerce. The waluation of a fertilizer does not show either its fair
price or agricultural value. Nor should it be inferred that the ingredi-
ents of a given mixture always have the market value represented by
the valuation. .

The valuation, properly understood and used, does, however, furnish
a rational basis for comparing the commercial values of fertilizer mixtures.

The consumer, in estimating the reasonable price to pay for high-grade
fertilizers, must add to the trade-value of the above-named ingredients
a suitable margin for the expenses of manufacture and sale, and for the
convenience or other advantage incidental to their use. 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 speci-
fied shape. If, however, the prices of steel remain fairly uniform, a

BONE MANUWRES. 41

of these with the rates charged by different companies in
ition for the finished product is a help, though not a perfect
e buyer in studying the bids of different manufacturers.

~ TRADE-VALUES OF FerTiLIZER ELEMENTS FOR 1009.%

age trade-values or retail costs in market, per pound, of the
occurring forms of nitrogen, phosphoric acid and potash in
s and chemicals, as found in New England, New York and

Cents
po;:xer:d
e R P R A SO SR PSS PR YA 16 2
ammonia e e e BN SRR BB A AR R 17
in dry and fine ground fish, meat and blood, and
B e d Tertilizers’ . .nevisasones e s 19
in finet bone and tankage ............. A 19
" in coarset bone and tankage ......... i, 14
“water-soluble .................. M R 4
L R S LA .. 3%
fine ground bone and tankage ................ 3%
licoarse botle and tankage ................... gl

of cotton seed meal, castor pomace and ashes .... 3
of mixed fertilizers, if insoluble in ammonium

L RS b R Ol gl dcpiia
de sulphate in forms free from muriate (or
e R AR

i Qf supply. The valuations obtained by use of the
be found to correspond fairly with the average retail

VALUATION OF BonE AND TANKAGE.

luation of ground bone the sample is sifted into two

er than 'éb' inch, “fne.” 3
i ne,” and that coarser than +#; inch,

F'?Rn;ggence of representatives of the Maine, Massachu-
» Khode Island, Vermont and Connecticut stations held

)1 £ ” .

» .‘vfl';‘ne, 35”appphed to bone and tankage, signifies smaller

- coarse,” larger than g% inch.

om 2 oge

4 cz irams of thc.e fertilizer, previously extracted with

; .65 :u(t:ral s.olutxop o.f ammonium citrate, sp. gr. 1.09,
., With agitation once in five minutes. Com-

»
ed” or “backgone” phosphoric acid.
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PERCENTAGE COMPOSITION AND VALUATION OoF BoNE MANURES.

3 5 g'u Chemical Analysis. M;s:‘a;;gg?l
= S a8 (4}
e B i il . Phosphoric
W : < Bog Nitrogen. Acl -
Station Name or Brand. r Manufacturer. '5 :' ': 8 = A i E-ﬁ '—gﬁ'
No. 3 S | ¥s8 g | 58
5 S G LilbiBehane
-g »-E EETE Found. agt:ed, Found. aStuezd. E Y g ol
Sampled by Station Agent. i i " L
22995 |Rogers’ Fine Ground Bone_._._....... Rogers’ Manufacturing Co., Rockfall_. B .| $32.00 | §31.22 | 2.5 |3 63 | 3.25|26.87 26.0| 78 | 22
22291 |Frisbie’'s Bone Meal ... ...._.._oco...-. L. T. Frisbie Co., New Haven ___..... 1 A 28.00 | 26.04| 7.5 |3.80 | 3.30 | 22.44| 18.0 | 32 68
23000 |Swift-Sure Bone Meal ... _......... M. L. Shoemaker & CO. ..cvcmmceacmaax il 26.00 | 33.10| 8.6 |5.40 | 4.53 | 23.92) 20,0 47 | 53
22360 |Rogers’ Fine Knuckle Bone Flour ... Rogers’ Manufacturing Co., Rockfall. . 35.00 | 3I.49 [11.1 |4.09 3.80 | 25.84| 25.0 | 68 | 32
22657 |Buffalo Bone Meal ... .o o -acnn--. Buffalo Fertilizer; Goul o ivduadi0iites :
28.00 | 24.92 |13.6 |2.20 | 2.87 25.84| 22.0 | 68 | 32
30.00
zg.oo
28.30
23001 |Swift's Lowell Ground Bone - ......_. Swift’s Lowell Fertilizer Co. .- ------- %)0 28.18 [13.6 |2.97 | 2.47 | 26.38| 23.0 | 72 | 28
34
30.00
‘ ¥ 32.00
22989 |[Dennis’ Ground Bone..____....__..__... G. L. Dennis, Stafford Springs ---_---- SN anufacturer. -~~~ -~ - -------- 28.00 | 24.59 [13.9 |3.82 | 3.00 | 21.82| 20.0 | 13 87
22000/ | Bssex Ground Bone L2110 LGl L Essex Fertilizer Co., Boston - .......- . 5
0.00 | 25.92 |15.7 |2.54-| 2.50 | 26.99| 23.0 | 50 | 50
22814 |Berkshire Ground Bone_ ... ___.... Berkshire Fertilizer Co., Bridgeport - go.oo 25.79 [16.3 |3.68 | 2.50 | 21.54| 20.0 | 44 | 56
22988 |Cooper’s Pure Bone Dust___...._...... Peter Cooper’s Glue Factory ---c..... 30.00 | 25.22 (19.0 |2.02 | 2.50 | 20.32 26.0 | 40 | 60
22832 VAYAYV G Co’s Bone Meal Dol o di American Agl. Chem. Co. ... 30.00 | 24.56 |22.1 2.58 | 2.47 | 24.22| 23.0 | 56 | 44
22813 \|/Armourls Bonie Meal /Ll o0 oo iU LU Armour Fertilizer Works____ ... 34.00 | 26.95 |22.4 [2.93 | 2.47 | 25.74 24.0 | 60 | 40
32.00
33.00
23002 |Wilcox’s Pure Ground Bone .- .._..... Wilcox Fertilizer Works, Mystic -----. 30.00 | 24.27 23.6 |1.80%| 2.47 | 28.09| 24.0 | 51 | 49
22994 |New England Ground Bone.._........ New England Fertilizer Co.- .- - .- 30.00 | 24.08 |21.6 |1.82 2.46 | 26.43| 23.0 | 70 | 30
22998 |Sanderson’s Fine Ground Bone......._ Sanderson Fertilizer and Chemical Co. 30,00 | 22.97 [30.6 | 1.9 | 2.50 | 25.00| 20.0 | 59 | 4I
30.00
22987 |Bowker’s Fresh Ground Bone......... Bowker Fertilizer Co.oaccacacaannanans
1 33.00 | 24.35|31.4 |2.72 | 2.50 | 23.97| 20.0 | 46 | 54
31.00
32.00
22999 *| Shay’s Pure Ground Bone_......._..-. C. M. Shay Fertilizer Co., Groton .. ..
gs.oo 25.04 |31.8 |2.39 | 2.70 | 25.96| 25.0 | 55 | 45
‘ 3.00
22997 |Hubbard’s Raw Knuckle Bone Flour..|The Rogers & Hubbard Co., Middle- J et
f bV ARG O R R B B L 0 B, d ~-n-----.| 38.00 | 28.82|31.9 |3.88 | 3.50|25.43| 24.5 | 42 | 58
22996 |Hubbard’s Pure Fine Bone............ The Rogers & Hubbard Co., Middle- bty il ik )
D Ao [ 9. New Haven._.| 35.00 | 25.80 (35.7 |3.43 | 2.85  23.03 22.0 | 4T | 59
22992 |Lister’s Celebrated Ground Bone Acid- E f C ‘
nlatedhd s TG RERRRg i o Lister’s Agricultural Chemical Works - ast Canaan....._| 27.00 | 17.89|50.9 [3.40 | 2.70 | 10.87| 12.0 | 41 | 59
22993 |Chittenden’s Ground Bone ....._..... National Fertilizer CO.ccmmcmcaancaaoan 30.00 | 18,89 (58.8 |1.97 | 1.65 | 18.98/ 13.7 | 51 | 49
Sampled by purchasers and others. if »‘&‘;‘ £ by £
22670 |P. & P.’s Ground Bone _._.....__.___. Parmenter & Polsey Fertilizer Co.----- sharlehouse Point.| 28.00 | 24.21 [15.6 |1.90 | 2.47 | 25.96| 23.0 | 73 | 27
22794 |Sanderson’s Ground Bone..._._._.___. Sanderson Fertilizer and Chemical Co. elton........_. 28.00 | 23.99|16.7 |2.40 | 2.05 | 24 46| 20.0 | 53 | 47
23003 |James’ Ground Bone ----..._._..__... E. L. James, Warrenville.. .____.__._... Vot ik e 29.00 | 24.79 [17.0 |4.17 | 3.00 | 21.44| 20.0 | 4 96
23835 |Sanderson’s Ground Bone_.______.... Sanderson Fertilizer and Chemical Co. i es:fn ~--......| 28.00 | 21.96 |27.5 |2.09 | 2.50 | 22.80| 20.0 | 55 | 45
22161 | Ground Bone. .. -~dagtiottatn il Springfield Rendering Co, ... ...._.. il aker Station| ... (A0 A AR5l AR . 7 o) IR A el

*See note on page 44. * Purchaser.
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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 thus obtained, together with  the values of each grade
of phosphoric acid, similarly computed, the total is the valuation of the
sample.

1. Bone Manures Sampled by the Station Agent.

In the tables on pages 42 and 43 are tabulated analyses of

twenty-one samples. -
GUARANTIES.

Of the samples having a guaranty, seven failed in one particular to meet
it but the deficiency was met by a corresponding excess of the other
ingredient in most cases, so that a full money equivalent was given for
the plant food guaranteed.

92999, Shay’s Pure Ground Bone contained 2.39 per cent. of
nitrogen and 25.06 of phosphoric acid, the guaranteed per-
centages being 2.70 and 25 respectively.

COST AND VALUATION.

The average cost per ton of the 21 brands examined was $31.30 and the
valuation $25.72. The average cost is nearly a dollar greater than last
year and the average valuation nearly three dollars less.

2. Sampled by Others than the Station Agent.

In the tables on pages 42 and 43 are included five analyses
of samples drawn by others than the station agent. The station
is responsible only for the analyses, but not for the correctness
of the sampling of these.

SLAUGHTER-HOUSE TANKAGE.
(ANALYSES ON PAGE 46.)

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. Tankage has a very
variable composition. In general, it contains more nitrogen and
less phosphoric acid than bone.

In the table are analyses of nineteen samples of this material
from the Connecticut market.

In several cases the valuation exceeds the cost and the average
cost differs from the valuation by a much smaller amount than in
the case of bone.

TANKAGE. 45

e other hand, average tankage is not as finely ground as

Both should be much finer than they are in order to be

.} ;;?é;%:ns of the samples analyz.ed are as follovys:

4 and 22044 were made by Connecticut Fat Rendering and

g Corp. New Haven. The first sample was drawn at

, the second sampled and sent by George Wilcox,

ion.

‘tg;lf-Recommending Fertilizer, made by Valentine

terbury, and sampled at the factory.

Made by New England Fertilizer Co., sampled and

T, Welden, Simsbury.

Made by Springfield Rendering Co., sampled and

nersville Mfg. Co., Somersville.

. Made by Buffalo Fertilizer Co., sampled from stock

tle, Wallingford.

75%6'22405. Solc} by ThedAmeric;-an AgriculiturfalSChemi-
‘he first sample was drawn from stock of Spencer

ind E. Halladay, Suffield, the other from stock of Andrew

ighwood. :

11. Sold by Parmenter & Polsey Fertilizer Co. Sampled

sent by Pring Bros., Wallingford.

901 and 22900. Made by New Haven Rendering Co., both

them sampled and sent by S. D. Woodruff & Sons, Orange.

22489, Sold by C. M. Shay Fertilizer Co. Sampled from

k of Knowles-Lombard Co., Guilford. $iit

22437 and 22587. Sold by The Coe-Mortimer Co. The first

as taken from stock of J. G. Schwink and the latter from stock

‘of Connecticut School for Boys, both of Meriden.

22361. Sold by The Rogers Manufacturing Co. Sampled

from stock of L. M. Benham, Highwood.

The manufacturers of the last four samples in the table are

Hknown. Three of them were taken from stock of S. D.

oodruff & Sons and 22346 from stock of Chas. R. Treat of

range.

GUARANTIES.

~ Six of the samples of tankage had less of either nitrogen or phosphoric
cid than was guaranteed, but in every case this deficiency was fully off-
i t by a surplus, over guaranty, of the other ingredient.

,‘ Nos. 22385, 22386 and 22633 had no guaranty of phosphoric acid and
_‘\entained from 0.6 to I.I per cent, less nitrogen than was guaranteed.
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Nos. 22385 and 22386 are of questionable origin and value.
The percentage of phosphoric acid in them is very much lower
than is found in garbage tankage, and the solubility of the
nitrogen, as estimated by the neutral permanganate method, is
also lower. In seventeen other samiples of tankage, 92.5 per
cent. of the nitrogen was found to be soluble, but only 83.7 and
81.6 per cent., respectively, in these.

-
-

ANALYSES AND VALUATIONS OF SLAUGHTER HoUse TANKAGE.

Mechanical wl o R
Analysis. =1 K3 o o] & S .
COM T O R e T
St&t(i,on Name of Manufacturer or Wholesale Dealer. ‘F;‘é .‘:::":g 8 _§ g E -“9&5 §§§
8 0 i - z i O = ;‘6 %g
22424 |Conn. Fat Rendering and Fertilizing Corp.,
New ' Haven'. (i 0oun o niioo wol AUl Ldligo) [ino, 146, 79l12. 751825 .0oifio8. 28(%11 6
22986 |Valentine Bohl, Waterbury ..._._._____.__ 48 | 52 | 4.62/20.57| 28.00| 28.75| ¥2.6
22902 |[New England Fertilizer Co........._...._. 64 | 36 | 5.78/15.61| 28.00| 28.19| *0.7
22856 [Springfield Rendering Co. ... _._.__.... 70 | 30 | 7.40|11.00| 30.00| 29.87| 0.4
2absh i Butialo Pertilizer Godauio . L oI Suieis 48 | 52 | 7.41| 7.19| 30.00| 29.29| 2.4
22457 |American Agricultural Chemical Co. -..__| 46 | 54 | 6.00/13.62| 30.50 28.95| 5.3
22811 |Parmenter & Polsey Fertilizer Co.........| 62 | 38 | 5.74/13.28| 29.00| 26.72| 8.5
22901 |[New Haven Rendering Co. ___._________. 75 | 25 | 5.30/16.58| 29.00; 26.55/ 9.2
22480 |C. /M. Shay Hegtilizet Co. . ... Llluliitiy 74 | 26 | 7.33|11.00| 33 00| 29 32| 12.6
22900 |[New Haven Rendering Co. ...._____. ==-|'77 | 23 | 4.88]17.27| 29.00| 25.57| 13.4
22405 |American Agricultural Chemical Co. .____ 56 | 44 | 5.24{14.64| -__.| 26.41| ...
22437 |Coe-Mortumer Coi's . Lol Tl dl s @ i 53 | 47 | 5.39{10.13] ___._| 24.10| ~---
22537 [CoesMartimer/Ga, | - .cio il o o G otilGg lag 8.7l soy 8oL LU i foerlag . sl
22044 |Conn. Fat Rendering and Fertilizing Corp.| 49 | 51 | 6.36{16.27| ....| 31.66| ____
22361 [Rogers Manufacturing Co...-._._.._..._._ 49 | 51 | 6.70/12.95| _...| 30.62|._._.
22385 | Unkoown e sby ol jdliin g ORI 4l L 280 1172 15162k 2 001 lliar gl
22380 | Unlinewie iUl e Gl il By ol LS, UL L Shsli 200 e soaalitagh A ak chiay SRl il
22633 |Unknown it Lo g0 Lo U Ioh o sl Ll GEL 44 | 56 | 6.02(16.63] ._...| 31.14 2i-a
22346 U nknown i UEteRl e bl s h AN RIS BT 11 05 £ 1 SRR P (o h0 1 Lt
* Valuation exceeds cost.
. GARBAGE TANKAGE.

This is prepared from city garbage by extracting the grease
and drying the residue. Its nitrogen is believed to be much less
readily available than that of slaughter-house tankage.

22720. Made by American Reduction Co., Pittsburgh, Pa.
Sampled from stock owned by F. W. Barker, Branford.

22383 and 22384. Sampled from stock of S. D. Woodruff &
Sons, Orange.

FISH. 47

ANALYSES OF GARBAGE TANKAGE.

o R SR 22720 22383 22384
Percentage amounts of
..................... 2.07 2.45 251
Boric acid .....ielaiiie 5.08 5.07 5.37
Eailible potash/......... 0.32 0.97 0.06

nitrogen solubility of the seventeen slaughter-
s previously mentioned was 92.5; that of the three
ges was 47.5, 48.0 and 51.1, respectively.

‘GROtJND FISH AND ACIDULATED FISH.
J (ANALYSES ON PAGE 48.)

roduct from the manufacture of fish oil, a process
, from the fish little that is of value as a fertilizer.
h are cooked by steam, pressed to remove the oil,
ier in the air, or more commonly, in the large fac-
m. The scrap is sometimes sprinkled with diluted
> check putrefaction, whereby the bones are soft-
me extent dissolved. Twenty samples have been
enteen of which are described in the table. Two
and 22977, were sent as Bowker’s Dry Fish by
dsley of Milford for examination as to purity and
m chemicals. They contained respectively 8.88 and
of nitrogen and were pure dry fish scrap.

f crude fish scrap, 21814, sent by E. E. Burwell of
contained 4.32 per cent. of nitrogen and 4.57 per
horic acid.

the tabulated analyses, the samples 219868 and
by the Niantic Menhaden Oil and Guano Co., con-
en than is guaranteed. The manufacturers stated
ere sold in 1908 and did not represent the goods
ere selling this year. Another sample, 23010, made
1€ company and put out in 1909, had a much higher
of nitrogen.

GUARANTIES.

xceptions above noted, all the samples fully met their
Spects nitrogen. In a few casesthe phosphoric acid found

uch as guaranteed, but the money value of this deficiency
up by the excess of nitrogen.
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: DISSOLVED PHOSPHATE AND POTASH.

COST AND VALUATION.

in two cases exceed cost and in six other cases

The composition of

entage difference is less than 7.0.

the cost of nitrogen

and there can be no question of

s somewhat lower,

y to crops.

i

more constant than that of tankage,

is misleading
en, which is a

OF DISSOLVED PHOSPHATE AND POTASH.

f the word “bone” or “animal bone”
1d contains real bone and has nitrog.

c acid
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1. Samples Drawn by the Station A gent.

In the tables, pages 54 to 71, are given analyses of ninety-six
samples arranged according to the percentage difference between
cost and valuation. i

Analyses requiring Special Notice.

A test sample of Woodruff’s Home Mixture, 22387, was
analyzed March 22, 1909." . The manufacturer states that
finding the tankage used in this mixture was not as guaranteed,
the formula was changed and 22613, given on pages 54 and 55,
shows the composition of the goods after this change. 22887
had the following composition : Nitrogen 3.03, “available” phos-
pheric acid 9.66, potash 7.89. The valuation was $25.38 per ton.

Boardman’s Complete F ertilizer, 22509, was found to contain
less potash than guaranteed. At request of the manufacturer a
second sample was drawn and analyzed. Both analyses appear on
pages 54 and 5s.

It was not possible to learn the price charged for the Connecti-
cut Valley Orchard Co.s Fertilizer, 22751, Therefore no com-
parison of price and valuation can be made and it is entered in
the table on pages 70 and 71. '

GUARANTIES,

Of the ninety-six samples collected by the Station, four failed to meet
their gnaranties in two particulars and nineteen in a single particular—
most commonly potash. In all cases, however, a deficiency of one
ingredient was made good in money equivalent by other ingredieats
which exceeded the guaranty.

Cost AND VALUATION.

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. The price thus used is
shown in the tables by full-faced type.

VALUATION.,

The method and meaning of valuation is explained on page 40.

The schedule of trade-values is given on page 41. The
organic nitrogen in mixed fertilizers is reckoned at the price of
nitrogen in raw material of the best quality, 19 cents per pound.

- NITROGENOUS SUPERPHOSPHATES, 51

insoluble phosphoric acid is rated at 2 cents per pound.,
is rated at 474 cents, if sufficient chlorine is present in
tilizer to combine with it to make muriate. If there is
re potash present than will combine with the chlorine, then this
s of potash is reckoned at 5 cents per pound, except in
in special cases, to be noted later, where carbonate of potash
been used in the mixture.
| most cases the valuation of the ingredients in superphos-
and specials falls considerably below the retail price of
) The difference between the two figures represents
‘ nufacturer’s necessary charges for converting raw
into manufactured articles and selling them. The
re for grinding and mixing, bagging or barreling, stor-
ransportation, commission to agents and dealers’ long
Test on investments, bad debts and, finally, proﬁt,s.
obtain z.‘he Valuation of o Fertilizer, multiply the pounds
of.mtroge_n, etc, by the trade-valye per pound. The
P oducts give the valyes per ton of the several ingredients
r sum is. the total valuation per ton,
ntage Difference shows the percentage excess of the cost
er the average retaj] cost, at freight centers, of the nitro-

€0sts and valyations are gi i
: given in the table, ig 2.
uation $20.68, and the percentage diﬂ'erence’ 55.?.3 T

er; iti
; ﬂi?; €omposition and cost of nitrogenous superphos-
| ast six years haye been as follows :

Total Phos.  pprciable”

Nitiozen pbo;ic Acﬁ. Phigg?nc ! Potash, Cost per ton, 1’37?:3;?:
i i z.gz AT 4.31 $31.01 50.1
e 9- cee 4.59 30.79 45.5

: g.gg salitd 4.66 31.00 47.6
X Vet 5.04 32.04 34.6
0.63 822 4.68 32.28 40.2

9.36 8.08 4.8 32.16 55.5

R e e e
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2. Sampled by Purchasers and Others.

On pages 70 and 71 are given sixteen analyses of nitro-
genous superphosphates which were sent for analysis by interested
persons. The station is not responsible for the sampling of these
articles. :

21981, a sample of Armour’s’All-Soluble, was drawn by our
agent in June, 1908, examined in 1909 at request of the dealer,
H. K. Brainard, Thompsonville, and contained nitrogen 2.96,
phosphoric acid 9.61, and water-soluble potash 4.07 per cent.

Two samples, 22759 and 22760, were supposed to represent two
special mixtures made for J. I. Webb of Hamden. The buyer
informed us later that he had found that the samples were not
properly taken. They contained:

Statian (N0 . ki delehe fe S L imiis sty 22759 22760
N IECOF ORI 4000 o wia Blaola hia it ol Jidoro oai & vidle 4 2.22 1.92
Totali phosphoric aerd el L LSl sl s 8.25 8.32
Water=soluble potash .. ot hsslivabudaeiss 2.71 2.58

The Selection and Purchase of Commercial Fertilizers.

The farmer must get into the way of studying the actual
amount of plant food which he buys and uses, and its cost, and
get out of the way of considering only the number of pounds
of “phosphate” which he applies per acre and the cost per ton.

The beginning of saving is to drop the idea of using so many
“pounds of phosphate” (‘“phosphate” meaning any mixed fer-
tilizer which is at hand), and take up the idea of using so
many pounds of nitrogen, phosphoric acid and potash in the
cheapest and most concentrated form. Then the manufacturer
will drop his practice of using swamp muck, phosphate dust and
other fillers necessary to meet the call for “a $25.00 phosphate”
and will search all the more diligently for high-grade goods.

The chief value of the tables of analyses given on pages 54 to
71 is to put the farmer in position to compare fertilizers in two
ways: first, by the amounts of nitrogen, phosphoric acid and
potash in them, and second, by the cost of these things in the
different brands.

The limits imposed by statute on the size of this report forbid
any extended discussion of this matter. The farmer can easily
make his own ‘“‘valuation” and his comparison of relative cost of
actual plant food in any two fertilizers in the following way :

NITROGENOUS SUPERPHOSPHATES. 53

ime that Smith’s superphosphate sells for $34.00 and
shown by the tables of analyses, 3.35 per cent of

of potash as muriate.
superphosphate costs only $26.25 per ton and contains
. of nitrogen, 6.98 per cent. of “available” phos-

e, selling at $34.00, or the lower grade, selling at a
orice?

‘ingredient in the ton. To compare the two we
we get in each for the same money. Let us
amount purchasable for $30.00. This is done
three.” The proportion for Smith’s fertilizer

s 67 (pounds of nitrogen in a ton) is to 59
ble for $30.00). The completed calculation

In Smith’s In gones'

{ Superphosphate. Su-perp osphate.
) R R O 59 30
phquc o AR 142 159

SR site s a Ry UL L I14 51

0 t Qf plant food purchasable for $30 in Smith’s
buyer pays freight on 1,760 pounds of
g’e’t the smaller amounts purchasable for the
f?ﬁnw superphosphate he must pay freight on

K@Vf s much a-bout the availability of nitrogen in
& 0es about its availability in the other. The
ﬁ?bles of analyses rests in part on the assump-
| »ac‘turxfxg ﬁ'rms doing business year after year
9 g?t_ using inferior forms of nitrogen. If a
a 1‘:'s:;:_)nest ﬁpractices, or failures to meet their
: an i
iy y firm, he will, of course, exclude their
a;:ld;eést)}rlnparis.on as we have outlined above will
t e choice of the very best fertilizer in the
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54
NITROGENOUS SUPERPHOSPHATES.
1|8
o e
) Name or Brand. Manufacturer. " Dealer. 3 a
2z a8 s
g 4 ki
= =90 3
2 it 32
Sampled by Station f i
Agent : ¥
22613} Woodruff’s Home S.D. Woodruff& Sons,
Miktigre 0 DLIC T Qrangehnul T Manufacturer .- ---- $30.00($27.48
22612 |Manchester’s Formula|E. Manchester & Sons, )
’ Winsted ol dil sl *W. J. Warner, Gilead| 30.00 26.21
22509}|Boardman’s Complete F. E. Boardman, Route
Bertilizer bl ioneiu 1. Middletown. ... |Manufacturer-..-..-- 34.00| 28.15
227%714|Boardman’s Complete F.E.Boardman, Route
Kertilizer' tU0 L N0 1, Middletown - .- - Manufacturer..._.-.- 34.00| 27.23
22958 [Wilcox’s H. G. Fish|Wilcox Fertilizer Co.,|Manufacturer....---- 20.00| 23.04
and Potash'siioli. My stinn it W. A. Howard, Wood-
Stock UnGgT 0 LI L 29.00
22610 |Wilcox’s Fish and |Wilcox Fertilizer Co.,|Manufacturer -~ .--. Julitian 53
R tashh i clb il i Mystic) il ascaiss s B. F. Pease, Green-| °
‘ el diH I S 26.00
22359 |Clark’s Special Mix-|Everett B. Clark Seed
ture for General Co: i Milfordlil 20usd *Leonard M. Benham,
Gropsitc ool dousi s Highwood _._-._--. | 31.00| 23.98
22846 |Mapes’ Top Dresser The Mapes F. and P.|Mapes’ Branch, Hart-
Improved, Full G. Co., New York.| ford_ .. .----oo-_--- 53.00| 42.30
Strength_ .. ..----- Wheeler Bros., Ston-
ington. .. o laaas N
55.00
22358 |Clark’s Special 10% Everett B, Clark Seed|*Leonard M. Benham,
Brand oo o Co.; Milford . sii o Highwood L2l 0000 34.00| 26.09
22918 |Market Garden Ma-Niantic Menhaden Oil
nurel fhaue AR and Guano Co., So.
1y a e (- SRR TN F. H. Rolf, Guilford.| 38.00| 28.15
22601 |Quinnipiac Market |Amer. Agrl. Chem.|C. Buckingham,
Garden Manure....| Co., New York . _. Sauthport: Jiiuii 35.00| 25.17
*W. H. Burr, West-
POrtiat ull Ll il 34.00
i 34.50
22821 |Packers’ Union Gar-|Amer. Agrl. Chem |F. M. Loomis, Granby| 36.00| 25.71
deners Complete Co., New York....|W. H. Billings, Som-
Manure DUMATLIS U ervilletia iy Sl 35.00
i 35.50
22513 |Mapes Vegetable  |The Mapes F. and P.|Mapes’ Branch, Hart-
Manure, or Comp.| Guano Co., New fovdl s TUVLLOAR 43,00| 31.81
Manure for Light| York. . . .----.--- J. P. Barstow & Co.,
Soils cucmmmmmmm Norwich. .- c-co-- 44.00]
Birdsey & Raven,
Meriden.....------ 45.00
44.00
22968 [Mapes’ Dissolved |The Mapes F. and P. Mapes’ Branch, Hart-
Bone. o - ceacunmn-- Guano Co., New ford e ot Ll 33.00| 23.67
N apletpat Wy, o Wheeler Bros., Ston-
ingtonolaluss - adia 33.00
22482 |** Swift-Sure” Super- M. L. Shoemaker &|F. A. Forbes, East (
phosphate for Gen- Co., Philadelphia,| Haven ........... 32,00| 24.70
eraliUselaotod ol Pa e iRluo oSt Spencer Bros., Suffield| 36.00
F. S. Bidwell & Co.,
Windsor Locks -...| 36.00
34.75

* Purchaser.

{ Se:

e note on page 50.
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(99
ANALYSES AND VALUATIONS.
; NITROGEN. PHOSPHORIC ACID. POTASH.
N’i];%alen. ; 0 K Total So-called
g s141)% - | “Available,| Found.
E] ) 2 i
S T £ 0 5 ]
= sl b 5 3 i : & g
AR AR AR IR E RN
Bl 2 8% 5| 8|8 |8 3% 8|28 5]28
1.84| 4.37|3:3| 2.24{ 4.19| 0.94| 7.37| 8.0| 6.43|..._.| 8.20| 8.20| 8.0
1.34| 3.82|3.5| 4.30| 3.15| 2.66/10.11|.__.| 7.45| 8.0| 7.04| 7.04| 7.5
2.52 3.583.3| 6.77| 1.87| 0.14| 8.78|-.--| 8.64| 7.0| 9.66| 9.66/10.0
47/2.27| 3.28(3.3| 6.29| 2.30| 0.57| 9.16 8
y ! .16/..-.] 8.59| 7.0/ 9.8 :
3§ .08 3.54(3.3| 3.85| 2.54| 0.72| 7.11| 6.0| 6.39 g.o 2.42 ?.ig r::g
?‘:76 3.18/2.5( 2.69| 3.25| 1.74| 7.68| 6.0| 5.94| 5.0| 4.09| 4.09| 3.0
I.18| 3.20/3.3| 6.03| 2.72| 1.48|10.23(_.__| 8.75| 8.0| 6.26| 6.26 7.0
061/ 9.69/9.9| 0.22| 7.30| 1.18| 8.70| 8.0| 7.52(---.| 0.85| 3.97| 4.0
0.72| 3.20/3.3] 4.
3:3| 4.32| 1.95| 1.21| 7.48|....| 6.27| 6.0|11.43|11.43|10.0
48| 4.28/4.1/ 5.26
%' 5 2.38| o.50( 8.14| 8.0| 7.64| 7.0/ 0.58| 6.75! 6.0
1.73| 3.25/3.3| 7.08| 1.
1.68 0.96| 9.72| 9.0/ 8.76| 8.0| 7.31| 7.31| 7.0
2.03| 2.77|2.5| 5.6
+03 ' 5 5.07| 1.30| 1.04| 8.01| 7.0| 6.97| 6.0| 0.76| 9.72|10.0
0.99| 5.25(4.
| 4.9| 1.07} 6.96| 0.90| 8.93| 8.0| 8.03| 6.0| 0.85 7.83| 6.0
0.43/2.82/ 3,25,
5|2.1) 4.44/10.33; 1.78|16.55|____|14.77/12.0] ____| ____l._..
.86 2,902
o .9| 8. g '
59| 3.14| 1.06/12.79|....|11.73| 9.0| 0.70 4.81| 4.5
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ANALYSES AND VALUATIONS— Continued.

NITROGENOUS SUPERPHOSPHATES.

T T
el NITROGEN. PHOSPHORIC ACID, POTASH

£ g 46
i I Total d < ¥
s Name or Brand. Manufacturer. Ll Dealer, g 1 §- ' i % = E Aol “As\?;?laalgji" Found.
?‘: .:5 ) ¥ : i % ,g 2 'g.
2 a5 s i R S B (S B A & é g
# gl i R 0 (5] 2 | E | E|F(G¥( 5 |5%|ef| 48
> ; ) &= | Z 5 5 & 5.. e 6.. :: : 5
Sampled b;/ Station r ST
Agent : >
22706 |High Grade Manure..|Buffalo Fertilizer Co.,|J. R. Reinhard & Sons, A
Baffalo§ N ¥ il Cheshire 1o ad. 0 8.00/$26.8
Seth Schofield, Staf- » : 3.3 4.91| 2.79 1.15| 8.85 9.0/ 7.70| 7.0/10.49/10.49/10,0
ford Springs......- 38.00 ¥ 3
22797 |A. A. C. Co.’’s Com-|Amer. Agrl. Chem. D L. Clark, Milford.| 37.00 26.94
plete Manure with Co., New York.._.|Peck Bros Plain- 3.3| 5-59| 1.30] 0.91) 7.80| 7.0| 6.89| 6.0/10.31|10.31|10.0
108 Potash. .. L2 . 11 -SRI R s 40.00 p
38.50
22571 |Sanderson’s FormulaSanderson Fert. and|Manufacturer...._._.. 35.00| 24.66
-l P O AR Chem. Co., New|Morse & Landon, 3.3| 5-38] 2.44| 0.74| 8.56! 9.0| 7.82! 6.0| 6.81! 6.81] 6.0
Haven | oucduv e i Guilford.il oo 10 0 34.00 i b
G. W. Eaton, Plain- ‘
Aritlievis LU L 37.00
i i} 35.25
22876 |Darling’s Blood, Bone Amer. Agrl. Chem.|Elmer Rose, Walling-
and Po'tash St Co., New York___. {5y s BB ICIER B 40.00| 27.91 6
22451 |0. & W.’s Special |Olds & Whipple, 4.1| 6.00| 1.80| 0.92 8.72( 8.0| 7.80( 7.0 7.21| 7.21| 7.0
Phosphate> L8 Soo3 Harlford e iiosool Manufacturer ... ... 35.00| 24.24 q
22776 |Fish and Potash. ... The Rogers Mfg. Co.,|G. H Sloan, Windsor- 4.1| 0.24| 4.60| 1.01| 5.85/____| 4.84| 4.0| 0.70| 4.04] 3.0
Rackfallao 0ol o ¢ 1 Lo RN IGERp e Gry 20.00| 20.73 i
Manufacturer ........ 3?).00 3.3| 2.43| 2.92| 2.38 7.73| 6.0| 5.35 4.0| 4.32| 4.32 3.8
*W. H. Filley, 5
MndEor:S L he Ll 31.00
30.00
22945 [Swift's Lowell Supe- Swift’s Lowell Fertili F. E. Weed & Co.,
rior Fertilizer...._. zer Co., Boston, New Canaan..... 42.00| 28.32 0.79/0.12/2.82 3.7
Masel i LI Edward White, Rock- o +733-7| 4.30| 2.77| 0.67| 7.74| 8.0| 7.07| 7.0/10.51/10.51(10.0
o 1L LT e R A 40.00 o !
41.00
22885 |[Bone, Blood and Pot-|Armour Fertilizer
ash i gt e il e Works, Baltimore, |Farmers’ Supply Co., : )
M. 2o RO Biidgeport .0l i 39.00| 26.86 I1.52/1,24|1,
22805 |Kelsey’s Bone, Fish|Sanderson Fert. and i 24|1.22| 3.98/4.1/ 6.37( 1.73 .29/ 9.39| 8.5( 8.10/ 8.0/ 7.23| 7.23| 7.0
and Potash ___.___. Chem. Co., New PREE L ;!
Haven .. ...-.-..|Loomis Bros., Granby| 29.00| 19.89 ----[0.36/2.40
22606 |Chittenden’s XXX |National Fertilizer |F. H. Rolf, Guilfcrd .| 26.00| 18.34 -5,...‘]3.30,}0 :;g :'5 2.32| 2.58| 1.25/ 6.15| 5.0/ 4.90| 4.0 3 50| 5.90 4.0
Fish and Potash.__.| Co., New York....|G. D. Mosher, Milford| 26.00 L e "70/2.5| 4.64| 1.37| 1.38) 7.39| 6.0| 6.01| 5.0/ 3.70| 3.79| 3.0
J. & H. Woodford, i 271 3
/26051 ) MR el 28.00 i
26.75 R e
22757 |Bone, Fish and Pot-[Niantic Menhaden Oil|J. P. Barstow & Co., Byt ,
ashoocomecncmngmnce and Guano Co., So.| Norwich........... 30.00| 20.5I ;‘-,u-_ 0-54(2.56/ 3.10|2.5| 2.32
T Lol F. S. Bidwell & Co., -5| 2.32| 3.29| 1.73| 7.34 6.0| 5.61] 5.0/ 0.53| 4.17 3.0
Windsor Locks....| 30.00 ’Lv; .
J. O. Fox, Putnam-__| 30.00 B
22888 |Market Garden Special{Armour Fertilizer o
XdVgrks, Baltimore, [O. H. Meeker, Dan- JH
TR R el P ] 96,001 24580 0.851.40| 3.30
‘ -30/3.3| 8.10| o,
# Purchaser. 79! ©.09] 8.98 8.5| 8.89] 8.0] 6.83/ 6.83] 7.0
Bt
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NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

NITROGEN. PHOSPHORIC ACID. PoTASH.
8 g
: _5‘ i Niﬁ%?in. ¢ g | 2 Total. |wvaiiabie| Found.
i Name or Brand. Manufacturer. " Dealer. K B i g =) & 2 i j
b 5 | & i - e -t L - 3
3 3y | = g L s s g R e &
i B[R ST A B R B Y A - O -
Sampled by Station s it
» Agent : S
22836 |[New England Special Buffalo Fertilizer Co.,|W. Smith & Son, Can-
Buffaloi Ny Vi terburpaleu Lo L ; :
uffa 2 e;d.ur)’i‘alcott, R $30.00($ 19.57 0.68|1.06| 1.90/1.6| 6.51| 3.20, 0.69/10.40/10.0| 9.7I| 9.0| 5.85  5.85| 5.0
ringtonJ.-oi. oo, 28.00
29.00
22806 |Berkshire Long Island|Berkshire Fertilizer |*W. L. Curtis, Plants- i
Speecial Ul o dui Co., Bridgeport....| ville ........ ... 37.00{ 25.15 )
y Loomis Bros., Granby| 38.00 ,.}I i 1.162.40| 3.563.3| 4.36 3.14| 0.37) 7.87| 7.0| 7.50| 6.0| 7.35| 7.35| 7.0
37-50 ]
22910 |Chittenden’s Formula|National Fertilizer |H. A. Bugbee, Willi- .
AL S ol LR I L Co., New York....| mantic ....-.......| 35.00| 23.41
22514 |Average Soil Com-The Mapes F. and P. Mapes’ Branch, Hart- 1.28) 3.453.3| 5.37| 1.67) .97 8.01) 7.0 7.04/ 6.0] 6.37) 6.37) 6.0
plete Manure ---- .. Guano Co., New ford, ol Ul b 37.00| 25.26 .01 ’
bR B A Birdsey & Raven, 0.57| 4.01/4.1| 1.68 5.91| 0.43| 8.02| 8.0| 7.59 7.0| 0.69| 6.03| 5.0
Meriden .. -2 svuand 30.00
6 (Wil Wilcox F Co.,|M g ' ,
2295 ilcox’s Complete ilcox Fertilizer Co.,|Manufacturer-....... 29.00| 18.62 23| 2. d
Bone Superphos- Mystich slie LU0 M. E. Thompson, 1.23| 2.30(2.1| 6.23| 2.47| 0.64| 9.34| 9.0| 8.70| 8.0/ 4.03| 4.03| 3.0
phatel ool BBt g Elington -o2o Liluul 27.00 )
22941 |Swift's Lowell Market|Swift’s Lowell Fertili- 28.00
f Garden Manure....| zer Co., Boston, |F. E. Weed & Co.,
Mass, it i New Canaan....--- 41.00| 27.20
22940 |Swift's Dissolved Bone|Swift's Lowell Fertili- 2.99| 4.10/4.1| 3.62| 5.09| 2.01|10.72| 8.0| 8.71| 7.0| 3.59| 5.38| 6.0
and BatashLiy "1 zer Co., Boston, J. D. Beasley, Elling-
Mass ..i---cbiioci| tOMidiidosasiadoos 26.00| 17.12 )
22884 ngamz& Clark’s |Am’'n Agric’l Chem. i B 7] 015, 403 nadTignido.GiE0S i Wt Mo e
igh Grade Special| Co., New York ___.|Peck Bros., Plainville| 39.00| 25.65 1.76
22518 N(gtdeestemMarket Am’n Agric’l Chem.|C. Buckingham, 76| 3.2913.3| 5.29| 2.78| T.00 9.07| 9.0 8.07) 8.0/ 8.57) 8.57| 7.0
arden Phosphate .| Co., New York ....| Southport .. ....... 33.00| 21.98 1.3
Gault Bros., Westport| 34.00 31| 2.70/2.5| 6.82| 1.96| 0.88| 9.66| 9.0| 8.78| 8.0| 6.14| 6.14 6.0
33.50
22848 Chfi’ttenc%‘en's Fish and|National Fertilizer G. A. Williams, Silver
otash o i, Co., New York ....| Lane ... c.ceoo... 32.00| 20.30 1.48
1% Glisaion. i ¢ 48| 2.952.9| 4.88| 1.85| 1.64| 8.37| 7.0| 6.73| 6.0| 4.52| 4.52| 4.0
Cheshire/ Ll o000 30.00! i
684 |0. & W.’s Fish and|Olds & 1 i 9| ---.
22684 |O. ’s Fish and|Olds & Whipple, Manufacturer .. _..... 29,00/ 18.72 9| ---.|0.46|2.
ol b o i i D i e 2.6312.5| 2.26| 3.67| 1.81| 7.74|.._.| 5.93| 5.0| 0.51| 3.89 3.0
22647 |Berkshire Complete |Berkshire Fertilizer Hotchkiss & Temple- e
Pertilizerd 2o aatill Co., Bridgeport....| ton, Waterbury ... 36.00| 22.73 0.40/0.67!1. 3
Jacob Glover, Stafford| 36.00 L 71| 2.78|2.5| 6.58| 2.99| 0.18 9.75| 9.0 9.57| 8.0 6.13| 6.13| 6.0
Avery Bros., Norwich ¢
Tavent U iaie Lot 34.00! g
. ; ; ; .| 3525 #
22680 |Darling’s Dissolved |Am’n Agric’l Chem. S. B. Hoyt, Southing- .
Bone and Potash...| Co., New York ... ,tgan.,-w;);)-d—f;)-r:i-,"- —-u-| 24.32 0.92| 2.6g|2.5| 5.03| I.55| 0.52| 7.10| 7.0| 6.58| 6.0| 7.10/10.56/10.0
Avan s < LEIORN . 38.00|

* Purchaser.
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t g
] -Name or Brand. Manufacturer. Dealer. -5 8
Z o4 -l
g 4 48 2
2 ' <y g
& ST R
Sampled by Station i
Agent: -  HNSRN T
22449 |North Western Uni- Am’'n Agric'l Chem.|Spencer Bros.,Suffield| $34.00 $21.28
verdal Fertilizer....| Co., New York _.__|[Edmund Halladay,* 32.00|
f F. S. Bidwell & Co.,
Windsor Locks ....| 34.00
1 33.25
22750 |Quinnipiac Phosphate/Am’n Agric’l Chem.|Gault Bros., Westport| 30.00| 19.98
Co., New York ....|G. M. Williams Co.,
New London .--.-. 32.00
C. C. Pierce, Putnam| 32.00
31.25
22753 |[New England Super-New England Fertili- Gideon Brown, South
phosphagelt LU L0 zer Co., Boston, Manchester .. «.---- 33.00| 20.50
Masg itk b by s B. F. Eddy, East
Woodstock ....... 34.00!
T. E. Green, Plainfield| 30.00
32.25
22758 |Plymouth Rock Brand|Parmenter & Polsey T. J. Pring, Walling-
‘ Fertilizer Co., Bbs-| ford .-..._........| 32.00| 20.25
! ton, | Massis ol s Arthur Williams,
South Woodstock._.| ...
F. B. Newton, Plain-
hia ) T O R B A 32.00
22557 |Ammoniated Bone Armour Fertilizer E. A. Buck & Co.,
with Potash _...... Works, Baltimore, | Willimantic........ 2g.00| 18.18
o' £ s BB Farmers Supply Co.,
Bridgeport _.....-.| 29.00
O. H. Meeker, Dan-
DTy ol e 28 00
28.75
22555 |Church’s Fish and Am'n Agric’l Chem.|S. B. Potter, Norwich| 28.00| 17.23
B otashiaievih o G Co., New York....|A. H. Cashen,
Meriden V) oodocy 26.00
Wilson & Burr,
Middletown .------ 28.00
27.25
22839 |E. F. Coe’s Red Brand|Coe-Mortimer Co., |L. A. Gowdy,
Excelsior Guano...| New York...-._... , HazardvilleL__._.. 38,00 24.1I5
R. H. Morgan, West 1
Bhaeshive '[iLLLULoll 38.50
38.25
22922 |North Western 104 |Am’n Agric’l Chem.|*S. A. Flight, 1ligh-
Manure . -.--- .--.| Co., New York Woad A A L 42.00| 26.47
22800 |Bradley’s Farmers Am’n Agric’l Chem.Wilson & Burr,
New Method Fertili-| Co., New York ....| Middletown -...--- 30.00| 18.57
gor) el o LT s F. M. Cole, Putnam._| 29.00
¢ / 29.50
22556 |All Soluble.-----.--- Armour Fertilizer Lightbourn & Pond
Works, Baltimore,| Co., New Haven...| 33.00 20,64
1 s e RGP E. A. Buck & Co., !
Willimantic.-...-..| 33.00
O. H. Meeker, Dan-
buryl ARl 33 00

* Purchaser.
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ANALYSES AND VALUATIONS— Continued.
PHOSPHORIC ACID, PoTAsH.
i ¢ i-{‘:::;ln. " L < Total. | :&fﬁ;ﬁg w|  Found.
A e T P e 5 |3 :
Bl LS 21913 3
e R R T
2 (30| T (5% 2| F|f|3|5B| ¢ |B3|E|6|¢8
e g B G il A O -
2.5/ 6.86 1.04 9.0| 9.19 5.34 4.0
2.5( 7.82 1.66 11.0/10.16 2.16 2.0
2.5 4.55 2.11 10.0| 8.53 4.00 4.0
2.5/ 6.43 0.93 9.0| 8.41 4441 4.0
2.5| 5.28 0.99 8.5| 7.77 2.46 2.0
2.1| 5.37 1.53 7.5 8.00 2.33 2.0
3.3| 6.12 0.68 9.0/ 8.07 7.63 7.0
3.3| 5.11 0.95 7.0| 7.02 9.96 10.0
1.7| 6.56 1.85/10.94(10.0| g.09 3.20 3.0
2.9| 6.79 0.32 8.5/ 7.98 4.16 4.0
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NITROGENOUS SUPERPHOSPHATES. ANALYSES AND VALUATIONS—Continued.

§ o NITROGEN, PHOSPHORIC ACID. PoTASH
4 & 8 ;
3 | 3 M N}Z?Zﬂen, 2 g _—:: Total. So-called
S Name or Brand. Manufacturer. y Dealer. g . A K] 2 B ) “Available,”| Yound.
i o8 8 g Sl 0 B
.g ¥ .1.’: § g = 4 & 2 g ¥ , ; . §
" 4| 6| = |0 B 5 = g l8%| 8 82’. & E§ g
! Sampled by Station T
1 Agent :
22681 |Bowker’s Market Bowker Fertilizer Co., W.YT. McKenzie, $ s
Garden Fertilizer ..| New York......... alesville - ... .-.--|$37.00| $23.13 y ;
‘ J. Frank Elwood, 1.00(1.42| 2.42(2.5| 5.20| 2.42| 1.16| 8.78| 7.0| 7.62 6.0| 9.44| 9.44|10.0
‘ Greens Farms - __.{ 36.00 ;o
Hitchcock Hardware
Co., Watertown ___ 38.00
22877 Darling’s Farm Am’n Agric'l Chem. Elmer Rose, Walling-
Favorite. --------- Co., New York ... ford; ............. 30.00| 18.71 o.76/1.41| 2.27|2.1] 6.54] 2.4
22515 |Top Dresser, Im-  |The Mapes F. and P./Mapes Branch, Hart- h .43| 1.33|10.30, 9.0| 8.97| 8.0 3.50| 3.50| 3.0
proved, Half Guano Co., New flordilEh iR A 34.00| 2I1.46 1.60/0.38| 4.90|4.9| 0.72| 3.02 % i
Strepgthl L dLALl 2o Vorkiiab alos «---.|F. S. Bidwell & Co., 3.02| 0.67| 4.41| 4.0| 3.74|---.| 0.19| 2.00| 2.0
Windsor Locks ....| 35.00 7 i i
; i : 34:50
22480 Bo};vker’s E}:*‘1slllxerman’s Bol\vlvkergerlzﬂlzer Co., WYTI MclKenzxe, .
rand, Fish and ew York_.-----.- alesville . ... .---| 29.00{ I7.5I 48
Potash il don e A. D. Bridge's Sons, 0.45(1.80| 2.61/2.5 3.07| 2.37| 1.20| 6.64] 5.0| 5.44| 4.0| 4.29] 4.29| 4.0
Hazardville_ . ----- 30.00 E9h 4
J. Frank Elwood,
Greens Farms - .--- 27.00!
28.75
22820 |Baker's A. A, Am- Am'n Agric’l Chem. Arﬁ)ur Manning, So.
moniated Super- Co., New York ... anchester _...--- 32.00| I9.7T 0.85/0.16
phosphate - ... ) F. J. Hartz, South i 1.57| 2.58/2.5/ 6.98| 2.89| 2.07/11.94/T1.0| 9.87| 9.0| 2.30| 2.30| 2.0
Manchester ... .--- 32,00 i y % *

2.0| 4.32| 3.35| 0.29, 7.96| 7.0| 7.67| 6.0/10.64/10.64/10.0

22607 |Hubbard’s New Mar-|Rogers & Hubbard E. L. Oviatt, Milford.| 36.00| 22.57
ket Garden Phos- Co., Middletown..- H. W. Andrews,

phatellyua o Lt o Wallingford --.----- 34.00
F. S. Platt Co., New B |
Blagen iy sl gh s 40.00 AR
. | 3675 |8
22650 |Farmers’ Choice ... Buéfaflfo Ferbtlih%(er Co., AnCsoniZFlour&Gram & :
. uffalo, N. Y. .o, 0., Ansonia ------ 24.00 15.92 ---.|0.29/0.
| Manchester Elev. Co., ,?“:; L7 9/0.85| 1.14/0.8] 4.89| 4.55 1.60/11.04| 9.0/ 9.44| 8.0 4.88 4.88
Manchester - -c...-- 29.00, ‘ j;iﬁ-",l' r ; ) bl
Seth Schofield, i i
Stafford Springs.--.| 26.00 2
26.25

22919 |North Western Super-/{Am’'n Agric’l Chem.Gr o i (
. W. Eaton, Bristol| 33.00| 20.00 0.46/2.04| 2.68|2
5 -08/2.5/ 4.82| 4.92| 2.17 11
7 -9I/10,0| 9.74| 9.0| 2.27| 2.27| 2.0

phosphate - - ..---- Co., New York ...
22561 |Essex XXX Fish and|Essex Fertilizer Co., W.HK. fAc(l;ley. East
Potash .oonoocimmmn Boston, Mass." artford ._..-----. 32.00| 18.48 ~--10.04/2.2
Spencer Bros., Suffield| 32.00 i 4| 2.28/2.0/ 6.05 2.67| 1.13| 9.85 9.0| 8.72| 8.0| 3.14] 3.1
F. C. Benjamin & Co., AN ; 14130
Danbury ------ y L 2800 by
6 |Sanderson’s Special |Sand Fert. and/Manufact 33'752223
2293 anderson’s Specia anderson Fert. and{Manufacturer......-.| 3 .00 ; 2.00| 2.8
with 10 Potash....| Chem. Co., New |G. V:T Eaton, Plain- 6/2.5| 3.84| 2.13| 0.43| 6.40| 8.0 5.97| 5.0| 8.28| 8.28{10.0
wille] it e e 37.00 " 4

Haven old.csaelvass

A AR L e et
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Station No.

22649

22444
22913

22574

22896

22570

22448

22652

22615

22477

Name or Brand. Manufacturer. Dealer. g b E.
w g )
il Ve
SR | %
¢ A =
Sampled by Station
Agent:
Fish Guanol.i..dddhe Buffalo Fertilizer Co.,|J. & H. Woodford,
Buffalo, N. Y.._... Avon -__o..------- $25.00| $14.99
Manchester Elev. Co.,
Manchester-....-.-| 25.00
Seth Schofield, Stafford
Springs ..--uo--ooa- 25.00]
Eldredge’s Fish and|(Made for) T. H. T. H. Eldredge, Nor-
Patashil s Eldredge, Norwich_| wich __... __...... 30.00| 17.95
Chittenden’s Market|National Fertilizer Greenwich Hard. Co.,
Garden Fertilizer .| Co., New York.... Greenwich....o_.t: 38.00| 21.54
L. O. Pomeroy, Suf-
field ----iio--ao--s 34.00
36.00
Swift’s Lowell Animal|Swift's Lowell Fertili- Spencer Bros., Suffield| 34.00| 20.78
Bramdiviaciie gl v zer Co., Boston, |T. H. Eldredge. Nor-
Mass) oobohas wichyd . nlie 28 Ll 36.00,
Southington Lumber
Co., Southington -.| 34.00
34.75
Lister’s Ammoniated|Lister’s Agrl. Chem.
Dissolved Bone Works, Newark,
Phosphate_._. .... N Thilcenliueinaaa G.T. Fowler, Branford| 29.00| 17.17
Atlantic Coast Bone,|Sanderson Fert. and Manufacturer....---- 26.00| 15.36
Fish and Potash ...| Chem. Co., New |Morse & Landon,
[ vien o Asdld dae g0 Guilford i iuui g ii s 24.50
G. W. Eaton, Plain-
W G s Ly 29.00
26.00
North Western Fish,|Amer. Agrl. Chem.|Spencer Bros., Suffield| 30.00| 17.7I
Bone and Potash ..| Co., New York.... Edmund Halladay,
Saffield il e 30.00
F. S. Bidwell & Co.,
! Windsor Locks..._.| 30.00
Genuine Peruvian |Coe-Mortimer Co., |J. G. Schwink, Meri-
Guano, Lobos Grade| New York..._..... den. & ciecaci--- 40.00| 24.19
R. H. Hall, East
Hampton__ccn---- 42.00
41.00
Williams & Clark’s |Amer. Agrl. Chem.D. B. Wilson Co.,
Ammoniated Bone| Co., New York....| Waterbury ........ 35.00| 19.99
Superphosphate.. .. R. H. Hall, East
Hampton: L. AULSei 33.00!
34.00
Bradley’s XL Super-[Amer. Agrl, Chem. H. K. Brainard,
phosphate ... ... Co., New York....| Thompsonville ....| 34.00| 19.83
i F. S. Bidwell & Co.,
Windsor Locks ....| 34.00
Spencer Bros., Suffield| 34.00

NITROGENOUS SUPERPHOSPHATES.

ANALYSES AND VALUATIONS— Continued.
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. NITROGEN.

PHOSPHORIC ACID,

PoTASH.

As Nitrates.

|

0.71/0.82|1.

A.12 0.20

As Ammonia.

-10.32|2.

_lo.04]2.

0.20

0.28

0.64

0.38

0.34

0,20/1.00

Organic.

|
|

2.00
1.54

2,26

0.78

.74

1.83

To

Found.

Nitrogen.

tal

uaran-
teed.

l G

‘Water-soluble.

Citrate-soluble.

Citrate-insoluble.

Total.

So-called
““Available.”

Found.

Found.

Guaran-
teed.

Found.

Guaran-
teed

As
Muriate.

2.54

3.00

2.68

2.62

1.200.8

2.44

2.62|2.5

2.62/2.5

2.20|2.1
1.86

1.7

2.5

2.9

2.5

5.62

2.57
6.81

6.85

6.06
1y

3,31

4.37

6.46

6.14

4.45

3.17

2.23

2.37

2.88
3.27

1.96

7.15

3.56

4.00

1.23
0.74

0.67

2.51

1,78

1.78

2.34

1.63

1.30

0.69

9.91

10.17
5,92

5.94

14.03

11.80

I1.92

12,41

7.37
10.34

10.0

6.0
9.0

I10.0

5.0

14.0

10.0

I1.0

10.07

5.74
9.04

9.22

8.94
4.98

5.27

I1.52

10,02

10.14

5.0
8.0

8.0

8.0
4.0

4.0

8.0

9.0

9.0

0.93

4.55
5.58

4.02

1.80
5.26

4.57

1.59

2.20

2i13

Total.

2.09

4.55
5.58

4.02

1.80
5.26

4.57

4.57

2,20

2.13

Guaranteed.

|

2.0

4.0
6.0

4.0

4.0

4.8

2.0

2.0
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3 :
gl g
o = 5
8 Name or Brand. Manufacturer. v Dealer. g 5 a
@ 2§ g
g 5 & g
Sampled by Station
~ Agent : i
22830 Armour’s Fish and [Armour Fertilizer Brower & Malone,
Potash Mixture....| Works, Baltimore .| Norwalk ___...._... $34.00
S. V. Osborn, Bran-
‘ JOrdii e et O 25.00|$14.56
22773 |Chittenden’s Ammoni-|National Fertilizer H. A. Bugbee, Willi-
ated Bone Phos- Co., New York ....| mantic ....._.......| 26.00 16.00
phaten s e J. M. Clark, Simsbury| 29.00
27.50
22925 |Hubbard’s Complete Rogers & Hubbard |F. S. Platt Co., New
Phosphate i it i Co., Middletown...| Haven ... .._..... 30.00| 17.39
i F. T. Blish Hard. Co.,
So. Manchester -.._.| 30,00
22889 |{Bowker’s Hill and Bowker Fertilizer Co.,|A. D. Bridge's Sons,
Drill Phosphate....| New York. ...___. Hazardville ... . 34.00| 19.53
22955 |Wilcox's Special Wilcox Fertilizer Co.,
Superphosphate _._{ Mystic ___._....._.. Manufacturer.....--. 24.50| 14.06
22891 |Bowker’s Bone and Bowker Fertilizer Co., Hitchcock Hard. Co.,
Wood Ash Fertilizer] New York. __.....| Watertown ........ 30.00| 16.72
22929 |All Round Fertilizer . The Rogers Mfg. Co., H. L. Spear, Suffield-| 28.00| 16.23
Roekfallijgel b oo, Manufacturer.. ... 20.00
F. U. Wadhams, Tor-
ngtamd i Lo o 31.00
29.25
22747 |Swift's Lowell Bone Swift’s Lowell Fertili-|T. H. Eldredge, Nor-
Fertiltizer 00 i zer Co., Boston, wichieC e e 5 32.00| 16.56
Massdei  Viiugdudas Standard Feed Co.,
Bridgeport!d. 0 ..o 30,00
J. D. Beasley, Elling-
tony Ao Rl 28.00
22710 |H. G. Ammoniated Coe-Mortimer Co., |W. A. Burr, West
Bone Superphos- New York _...-... Hurtfond ol 2o cooting 35.00| 17.49
phate IR AL J. P. Barstow & Co.,
Notwich il S 4o 32.00
L. A. Gowdy, Hazard-
D R B L ED 30.00
22511 |Complete Manure *A”The Mapes F. & P.Mapes’ Branch, Hart-
Brandl o LLvitsiiieaan ol Goy; N lidard dilibig o o 36.00| 20.05
> i A I O F. S. Bidwell & Co.,
Windsor Locks.._.|  37.00
Birdsey & Raven,
Mepident o Sooy 38.00
22842 |Lister’s Success Ferti- Lister’s Agrl. Chem.|D. C. Burnham,
Hzegh bl ) vl 22 Works, Newark, Moodnsilo - rodn 30.00| 15.61
NGl g ALl 1t C. H. Sage, East
Candan| 20020000 28.00
20.00

NITROGENOUS SUPERPHOSPHATES.

ANALYSES AND V ALUATIONS—Continued.

6

7

NITROGEN.

PHOSPHORIC ACID.

PoTASH.

As Ammonia.

‘ Organic.

Total
Nitrogen.

Found.
Guaran-
teed.

‘Water-soluble.

Citrate-soluble,

Citrate-insoluble.

Total.

So-called
“Available.”

Found.

Found.

teed.

Found.

Guaran-
teed.

As
Muriate.

Total.

6/1.78
) 1.47

,03|1.32
%

06/ 1.04

1.53

1.84/2.
1.63/1.7

1.59|1.5

2.70(2.5
1.26/1.0

2.00
1.80

1.7
1.7

I.78|1.7
2.14

2,68

1.2

4.94
6.28

4.79

6.11

3.09

0.87
6.63

5.53

5.77

I.20

7.16

1.74

2.28

3.95

3.03
5.48

5.63
2.39

3.17

2.08

8.70

2.68

|

1.32

1.60

0.28

2.02

2.34
3.30

0.88

1.14

0.64

2.64

1.24

8.00

10.16

9.02

11.16

10.91

9.80

9-90

8.49

12.54

11.08

6.5
9.0

8.0

10.0

9.0
8.0

I10.0

9.0

9.0

12.0

10.0

6.68
8.56

8.74

9.14
8.57
6.50

9.02

8.70

7.85

9:99

9.84

6.0
8.0

9.0
8.0
6.0

8.0

8.0

8.0

10.0

9.0

2,23

3.07

5.61

2.26
2.8

3.88

3.00

3.20

3.84

3.21

2131

2.23

3.07

.5.61

2.26
2.51

3.88
3.00

3.20

3.84

3428

21371

Guaranteed.

2.0

2.0

5.0

2.0

15

2.0

2.0

3.0

3.0

2.5
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CONNECTICUT EXPERIMENT STATION REPQ_BT,'

NITROGENOUS SUPERPHOSPHATES.

1909-1910.

g g
: 3 5
S Name or Brand. Manufacturer. Dealer. 8 2
z = g g
& ! i
Sampled by Stalwn
A vent s
22709 |E.F.Coe’s Gold Brand Coe-Mortimer Co., |J. G. Schwink, Meri-
Excelsior Guano...| New York__._..... den o .. coccaiiit floaaaas $20.44
W.A.Burr,W. Hartford $40.00
LAY Gowdy, Hazard-
willel Lol o Nl 36.00]
33.00
22880 |Quinnipiac Climax |Amer. Agrl, Chem.|J. P. Lathrop, Plain-
Phosphate_........| Co., New York... field e slined oy I 28001 14, BT
22804 |Great Eastern General|/Amer. Agrl. Chem.|R. H. Hall East
Pleptitizer oL B IICG Co., New York....| Hampton._...... 29.00| 14.85
T. E. Green Plainfield| 28.00
28.50
22646 |Packer’s Union Uni-|Amer. Agrl. Chem.|G. W. Eaton, Bristol.| 30.00| 15.04
versal Fertilizer_...| Co., New York___.|F. L. Mackey, Elling-
i {61 (et ORI AR A 28.00
G. A. Forsyth, Water-
Fepd NI BODLEL Lo 29.00
22445 |Eldredge’s Special |[(Made for) T. H. |T. H. Eldredge, Nor- ;
Superphosphate __.| Eldredge, Norwich. e SRl L G 280001 14,12
22619 (Bowker's Gloucester|Bowker Fertilizer Co.,|Lightbourn & Pond
Fish and Potash__..| New York..._..._.. Co., New Haven...| 25.00| 12.47
Prentice Store,
Purneryvillel .. o0: 25.00
22608 |Swift's Lowell - Em- [Swift's Lowell Fertili-|F. E. Weed & Co.,
pressiBrand i ulo .l zer Co., Boston, New Canaan .-.... 20.00| 14.20
Mass, L eI, Southington Lumber
Co., Southington _.| 28.00
28.50
22882 |Read’s Standard Amer. Agrl. Chem.|C. W. Fulton, West
Superphosphate .._| Co., New York... L e e (0 SHUOAIGI Sl 30.00| 14.68
22799 |Bradley’s Eclipse Amer. Agrl. Chem.|Phineas Platt, Milford| 30.00| 13.69
Phosphatel iazziil Co., New York .___|F. M. Cole, Putnam..| 28.00
29.00
22602 |Berkshire Ammoni- |Berkshire Fertilizer |F. C. Benjamin Co., i
ated BonePhosphate| Co., Bridgeport....| Danbury ._.......-. 28.00| 13.38
: Hotchkiss & Temple-
ton, Waterbury....| 30.00
’ 29.00
22560 |Bowker’s Sure Crop |Bowker Fertilizer Co.,|W. T. McKenzie,
Phosphate_. .-~ ---- MNew Vork. ..o 008 Nlalesyilie i) 20 20.00, 13.44
E. W. Hubbell Co.,
Saugatuck...-..... 20.00
East Berlin Mill Co.,
East/Berlin; ... iy 30.00

29.25

NITROGENOUS SUPERPHOSPHATES.

ANALYSES AND VALUATIONS—Continued.
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NITROGEN.

PHOSPHORIC ACID.

PoTAsH.

_|o.12

.- [0.20

0.08

0.14
lo.12

ol

Tb.m

0.20

As Ammonia.

0.92|1.32

0.18|1.18

0.10/0.90

Organic.

|
|

1.06

0.95

1.42

0.86
F.I12

0.92

0.67

Total
Nitrogen,

Found.
\ Guaran-
teed.

2.40(2.5

1.46/1.0

1.13/0.8

1.14/0.8

1.18/1.0

1.150.8

1.50/1.2

1.10/0.8

1.24/1.0

1.22/0.8

1.00/0.8

‘ Water-soluble.

6.41

4.93
5.55

5.96

4.03
4.70

5.86
6.64
5.56

6.38

6.80

Citrate-soluble.

Citrate-insoluble.

Total.

““Avail

So-called

able.”

Found.

Found.
Guaran-
teed

Found.

3.59

2.91

2.48

4.84

4.02

2.33

1.95

2.77

2.26

2.45

1.03

2.61|I1.13/10.0

2.09|10.55

2.01/10.45

2.26

1.62

0.78

1.52

2.20

0.06

1.16

8.99, 9.0

9.0

9.0

11.13/10.0

10.34| 9.0

8.97/ 8.0

I0.11

10.53) 9.0

8.70, 9.0

10.41|10.0

7.96

8.52
8.46

8.44

8.87
8.72

8.19

9.25

Guaran-
teed.

8.0

8.0
8.0

8.0

8.0
8.0

7.0

8.0

9.0

As
Muriate.

6.04

2.24

3.93

4.13

2.55

1.13

2.24

3.89

2.06

2.55

2.54

Total.

6.04

2.24

3.93

4.13

2.55

1,13

2.24

P
&g

2.55

2.54

Guaranteed.

|

6.0

2.0

4.0

4.0

2.0

1.0

2.0

2.0
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NITROGENOUS SUPERPHOSPHATES.

£ g
~ =
. = 5
S Name or Brand. Manufacturer. ¥ Dealer. 8 a
z S o
g 48 2
2 o x E]
E ‘ 2% | 8
Sampled by Station
Agent :
22600 (Bradley’s Niagara Am’n Agric’l Chem. Phineas Platt, Milford $28.00[$12.19
Phosphateitu guisai Co., New York ....|Wilson & Burr.
Middletown. -----. 28.00
22878 |Darling’s General Am’n Agric’l Chem.
Bertilizer ao. by Co., New York._.__|E. L. Oviatt, Milford| 34.00| 14.70
22912 |Chittenden’s Univer-|National Fertilizer Greenwich Hard. Co.,
sal Phosphate.._._. Co,, New York ....| Greenwich.__._.._. 28.00| 11.67
22751 |Complete High Grade/Made for Conn, Valley Conn. Valley Orchard
Fertilizer 40l Orchardi/Co, Sl {0, SO ERIE bRl ¥ 20.16
Sampled by purchasers
and others: Sent by
23342 |Special Mixture No. 2|Wilcox Fertilizer Co., R. C. Wilcox & Sons,
Mystic Lalol it Guilfordis i L UzRc 35.00| 32.07
22874 |Special Mixture.----. Sanderson Fert. &
Chem. Co., New |James I. Webb, New
Haawey Wl ettt 0 Eavern ot cga 29.50| 25.66
22871 [Special Mixture...... Sanderson Fert. & \
Chem. Co., New |James I. Webb, New
Hawbnyo s se il Havenly o bs sle i LN 2G50} Ba s -
22780 |Our Brand.------..._. Berkshire Fertilizer |C. R. Burr & Co., :
Co., Bridgeport....| Manchester__....... 34.00| 20.44
23341 |Special Mixture No. 1|Wilcox Fertilizer Co.,R. C. Wilcox & Sons,
Mystic oo - ilLu) «Guilford o2 Lo 36.00| 30.89
22770 |QurBrand S L Olds & Whipple, C. R. Burr & Co.,
Hartfordizeusad b Manchester. ..._..-| 34.00| 28.34
22921 (Our Brand leocio il Olds & Whipple, C. R. Burr & Co.,
Hatfordi s i Manchester ... .- L AL
22564 |Special Mixture...... Sanderson Fert. &
Chem. Co., New James I. Webb, New
Flaven tael b N IR ET A L G el o 35.00| 28.52
22429 |H. G. Complete Conn. Valley Orchard|C. A. Parmalee, Deep
Fertilizenj ULl ni Cosl Berliny Uiy River, Lods b auiis 28.00| 22.04
22655 |H. G. Fertilizer-_.._. Conn. Valley Orchard|C. A. Parmalee, Deep
o, Berlin . iisd River) by a8 oo 21078
22622 |Peruvian Guano, Coe-Mortimer Co., O. E. Pitcher,R. D. 2,
Lobos Grade. ....._ NewiYork. .2l 402 Suffeldls Lot 33.50| 25.22
23353 |Fish and Potash ____. Wilcox Fertilizer Co.,|B. E. Shepard, Bran-
NG R ford LA SN Sl A s 26.00| 19.T1
22975 |Formula ‘‘A” with 10%|Sanderson Fert. &
Sulphate of Potash| Chem. Co., New
i1 g U 0. G. Beard, Shelton| 26.00| 24.02
22960 |James’s Bone Phos- |Ernest L. James,
phate i Ll L L Warrenville -.___.. Manufacturer ._._.... 30.00| 19.79
22795 [Formula ‘‘A” with 1o¢|Sanderson Fert. &
Sulphate of Potash| Chem. Co., New
Havenyeale i Ll e 0. G. Beard, Shelton| 36.00| 23.38
22782 |Woodruff’s Home S. D. Woodruff& Sons,|W. J. Andrews,
Mixture(i s Loeul Orapgel bl (ol Cheshire s5iali oo I 0o
t See note on page 50.

NITROGENOUS SUPERPHOSPHATES.

ANALYSES AND V ALUATIONS— Concluded.

T

NITROGEN.

PHOSPHORIC ACID.

PoTAsH,

_l0.10/0.86

.22/0.10|1.82

\ As Ammonia.
l Organic.
Found.

Total
Nitrogen.

l

Guaran-
teed
‘Water-soluble.

Citrate-soluble.

Citrate-insoluble,

Total.

So-called
“Available.”

Found.

Found.

teed.

Guaran-

Found.

Guaran-
teed

0.20|1.25

0.12/2,28| 2.40

0.85|1.96| 5,34

4.14

4.15
'1.50 2.34| 4.08
1.14(2.46| 5.60
0.403.54| 4.10

3.74

3.55
2.88
2.60,
3.09

2.82

0.04/1.54| 3.42

---[1.97| 2.09

0.02(1.41| 2.89

3.18

0.8

1.2
0.8
2.4

4.8

3.3
5.5
3:3

3.0
2.5
ik
2.9
2.5

3.3

4.56

4.33
4.63
7.58

2.56

3.04

7.73
1.64
0.36

1.78
6.74
7-49
4.56

3.41

2.33

3.23

|

3.57

3.07
4.11

2.19

4.83

2.49

1.30
5.57
7.78

2.20
3.33
1.80
6.89

2.62

3.05
6.30

2.35

1.63

1.64
1,32

0.46

1.82

1.16

0.32
2.19

1.69

0.43
0.92
0.45
2.69
0.88

.54
3.80

152

9.76

9:04
10.06

10.23

9.21

4.41
10.99
9-74
14.14
6.91

6.79
12.43

7.10

. |10.36

8.0

7.0
10.0

I1.0

8.7

9.0

10.0

14.0

6.0

13.0

8.0

8.13

7.40
8.74
9.77

7-39

5.53

9.03
7.21

8.14

3.98
10.07
9-29
11.45

6.03

5.25
8.63

5.58

7.0

6.0
8.0

9.0

5.5

8.0

5.0
8.0

9.0
9.0
8.0

5.0

10.0

As
Muriate.

1.25

3.22

I.12

¥3:80

8.49

7.58

8.75
5.85
7.74

.|14.42

4.44
5.32

4.26

3.69
4.83

Total.

1.25

3.22

I1.12

3.90

8.49
7.58

7.73
8.75
5.85
7.74
8.45

4.44
5.32
5.14
4.26

7.99
4.83

8.21

8.96

14.42

Guaranteed.

1.0

3.0

1.0

4.0

8.0
6.9
8.0

8.0
4.0
4.0
4.8
3.0

3.0

8.0
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Connecticut market, but it will go very far toward eliminating
from his choice brands which the farmer cannot possibly use to
advantage. '

In the table below all the analyses on each manuscript page of
the tables given on pages 54 to 7T have been averaged and the
amounts of plant food purchasable for $30.00 in these averages
have been calculated.

PURCHASABLE FOR THIRTY DOLLARS.

Total Available
phosphoric phosphonc
Nitrogen, acid, acid, Potash,

pounds. pounds. poum‘fs pounds.
In the first 10 samples in the table 74 149 129 128
sl vnestina ) iz i e 66 175 156 125
3 3 3 II g s 3 13 58 146 x29 IIZ
“ 113 “ Io ‘“ “ £« “ 49 162 143 102
“ 3 “ 9 [ “ [y “ 49 I75 153 82
“« o« “ 10 “ “ “ “ el 164 142 03
“ {3 “« Io £« 113 {3 113 44 187 159 i 68
“ “‘ £« 8 13 c“ “ 13 37 195 166 7I
“ “ € I I €@ 3 “ 3 30 209 174 63
“ “ Iast 6 “ “ 13 g 25 298 I7I 43

This calculation, based not upon valuations, but on cost price
and actual composition, shows that in general the fertilizers
arranged according to their valuations as in the tables on pages
54 to 71, are in fact arranged in order of the relative economy
of purchase of the plant food in them.

SPECIAL MANURES.

Here are included such mixed fertilizers, chiefly nitrogenous
superphosphates containing potash, as are claimed by their manu-
facturers to be specially adapted to the needs of particular crops.
Those which are claimed to contain potash in form of carbonate,
tobacco specials, are separately considered on pages 104 and 105.

1. Samples Drawn by Station Agent.
One hundred and forty analyses are here reported of samples
of this kind.
Analyses Requiring Special Notice.

Broad Brook Market Garden and Potato Special, 23007, of
which the analysis is given on pages 86 and 87, contained 3.32 per

SPECTAL MANURES. 73

t. of nitrogen with a guaranty of 5.0 per cent. At request
the company, which was disappointed at the results of this test,
ond sample, 23351, sent by the Broad Brook Lumber & Coal
, was examined and contained 4.13 per cent. of nitrogen, 8.21
phosphorlc acid and 6.80 of potash.

'1‘:113 C. M. Shay Fertilizer Co. stated that the analysis of their
ato fertilizer, 22339, pages 102 and 103, made on a sample sent
s Thomas Griswold & Co., Wethersfield, was unsatisfactory
;did not fairly represent their goods, being below guaranty in
oen. A sample, 22394, drawn by the station agent from
sold & Co.’s stock, gave practically the same figures as the
- sample, as appears on pages 78 and 79. But a third sample,
, pages 102 and 103, from another purchaser, had the guar-
d composition.

Rogers & Hubbard Co., on account of the shortage
trogen and excess of phosphoric acid in their Hubbard’s
nd Top Dressing, 22562, pages 80 and 81, asked that
2 sample should be drawn and tested. This was accord-
done and the analysis, 22852, on the pages just noted, shows
2 very slight shortage of nitrogen, while phosphorlc acid
tash are far above guaranty.

ew England Fertilizer Co. stated that analysis 22917,
86 and 87, did not fairly represent their goods and asked
ther sample be drawn and tested. This was done with
s given on pages 82 and 83, 23364.

r's Lawn and Garden Dressing, 22890, is sold chiefly in
ages for use on private lawns and small garden patches
nnot fairly be compared as to cost and valuation with
or farm use.

ple analyzed contained:

Nitrogen as nitrates ...................... 0.66
| Nltrogen HEEMMOnNIa L. . s L 1.76
* Nitrogen, ermante it D L L R 0.41
@8l nitrogen found ...............0.0n.. 2.83
Total nitrogen guaranteed ................ 3.00
- Water-soluble pofash found *) LGl 5.60
- Water-soluble potash guaranteed ......... 5.00
Water-soluble phosphoric acid ............ 2,61

trate-soluble phosphoric acid ............ 3.26
trate-insoluble phosphoric acid
tal phosphoric acid found .............. 6.93
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GUARANTIES.

Of the one hundred and forty samples examined, thirty-five, or one-
quarter of the whole number, are below their guaranties by more
than one-tenth per cent., in respect of one or more ingredients. Twelve
are below in nitrogen alone, seven in phospheric acid and twelve in pot-
ash, while four are below guaranty in respect of two ingredients.

In most cases the discrepancies are not large and a deficiency of one
ingredient is balanced by an excess of some other ingredient.

Four of these special manures, however, are so deficient that they do
not contain a full equivalent in money value of the quantities of plant
food which they are claimed by their manufacturers to contain, The
deficiencies range from one to two dollars per ton,

The deficient brands are:

Shay’s Potato Manure, 22394, regarding which see note on page 73;
Broad Brook Market and Potato Special, 23007, regarding which see
note on pages 72 and 73 ; and Chittenden’s H, G. Special Tobacco, 22911,
Chittenden’s Conn. Valley Tobacco Starter, 22916.

CosT AND VALUATION.

The method of ascertaining the retail cash cost price of the
special manures and of computing the valuation is the same as
described on pages 50 and 5I.

The average cost per ton of the one hundred and thirty-five special
manures, the cost and valuation of which are given in the tables, was
$35.24 per ton, the average valuation $23.54, and the percentage differ-

ence 49.7.
In 1908 the corresponding figures were: cost, $35.67; valuation, $26.02;

percentage difference, 37.1.

PERCENTAGE COMPOSITION.

Total “ Available

Year. Nitrogen. hgz?honc pho:ggf)ric Potash. pecr‘:sotn. };f&c;l;;’:ge
n {075 7 RS RER A 2.02 856 S 5.02 $33.93 45.0
TQOR WS M 2.03 10.38 g 6.13 33.09 41.8
1000 o aia 2.09 0.08 S 5.02 34.28 44.6
(070 7 AP VAU e 3.09 0.63 R 5.02 34.48 35.8
TQO8 (¥ hia bt 3.12 0.49 7.75 6.42 35.67 37.1
10001155 S amal 3.10 0.63 8.10 6.40 35.24 49.7

A comparison of these figures with those relating to nitroge-
nous superphosphates, on page 51, shows that as a rule special
manures contain more nitrogen and potash than the other nitroge-
nous superphosphates with the same amount of phosphoric acid
and sell at a somewhat higher price.

SPECIAL MANURES. ; 75

ven a superficial examination of the tables of analyses shows
wide range of prices and of content of plant food in these
undred and thirty-five brands.

e must, therefore, be a great difference between them in
relative economy of their purchase. This is brought out
by the following table, which shows how much plant food
bought for the same money, $30.00, in several groups of
ecial manures.

PURCHASABLE FOR THIRTY DOLLARS.

Total ~ “Available”
Nitrogen ph(;i:li)c'lwnc pho:gil&onc Potash
pounds. pounds, pounds. pounds.

first 10 samples m the table 68 184 140 137
13 67 166 136 126
5.0 ] £t £ 60 150 121 131
gl T ’ 64 117 103 116
iz v & 51 163 137 124
i o s 53 140 122 118

i 9 “ 3 “ 50 I58 130 102
X ) £ v & 43 172 153 102
9 ¥ i 48 176 153 72

o o i 42 184 157 77
12 « “ ‘ 30 186 159 03
o 5 o i 26 187 165 65

shows that among fertilizers made by reputable
rers and containing practically all that is guaranteed
here are some which supply more than twice as much
¢ as much potash and about the same amount of
id as others for the same money.

point worthy of notice is that this table, compared
table of analyses in which the several brands are
in order of their percentage difference, shows that as
tage difference between cost and valuation increases,
ble economy of purchase decreases.

‘2. Sampled by Purchasers and Others.

table on pages 102 and 103 are five analyses of special
made on samples drawn by others than station agents.

24 w8 . . oy
rs” and “Conditioners” in Mixed Fertilizers.

‘}’ have legltlmate uses in commercial mixtures.
ir presence increases the freight charges on a given
ant food, yet, when a certain percentage composi-
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tion is guaranteed and expected, and particularly when the per-
centages of plant food are quite moderate, a makeweight of some
kind may sometimes be desirable. To illustrate:—Imagine a
brand with a guaranty of 2-10-2, made to answer a demand for a
low-priced fertilizer. Such a fertilizer carries 40 Ibs. each of
nitrogen and potash and 200 of phosphoric acid in the ton. A
mixture of 700 pounds of tankage, 80 of muriate of potash and
950 of acid phosphate will futrnish those amounts, but falls short
of a ton by 270 pounds. * To make the goods conform exactly to
“the formula it may therefore be necessary and is certainly fair
to add 270 pounds of some harmless makeweight. If materials
carrying lower percentages of plant food than those above
named were used in making the mixture, the additfon of a filler
would be unnecessary simply because the low grade materials
themselves contained enough inert material to take the place of
filler. The buyer of mixed goods having high percentages of
plant food in them pays less freight for it than the one who
gets those fertilizers which carry less plant food to the ton with
a filler. For example: The man who buys potash salts of the
highest grade pays perhaps $2.00 in freight on 1,000 pounds of
actual potash. If he calls for a 25 per cent. potash salt he can
get it, but he pays the same freight, $2.00, on 500 pounds of
actual potash.

Another common use of inert material is to keep certain
mixtures dry and in good “condition” so that they can be stored
for the necessary length of time without caking in the bags and
can be spread with a machine without clogging it. Mixtures
made largely or exclusively of chemicals, like nitrates, potash salts
and acid phosphate, are almost certain to cake before they can
be shipped, sold and used. Where dry animal or vegetable matter,
like cotton seed meal, tankage, or dry bone dust is used with
them, this caking is hindered or prevented and these materials
also furnish plant food. Other materials, having little or no fer-
tilizing value, can accomplish the same thing and the amount
required is relatively small. Finely ground phosphate rock or
phosphatic guano, dry, fine, garbage tankage, of which analyses
have been given on pages 34 and 37, and dried peat are also used.
The last-named material is a powerful absorbent, and it is claimed
that one or two hundred pounds of peat per ton will keep the
most troublesome mixtures in fine “condition” for many months,

SPECIAL MANTURES. 77

e a larger addition makes them too light and bulky to admit
s use.

t is commonly known that large quantities of fine dry peat
old for the above purpose.

he objections to/its use, on the part of the chemist, are that
contains from 275 to over 3 per cent. of nitrogen, that this
en is agriculturally inert as compared with the forms for
eighteen or twenty cents per pound are charged, that it
not been possible to distinguish in a mixed fertilizer between
en in this form and nitrogen in more quickly available
and so, in consequence, such nitrogen appears in the
lyses and wvaluations on a par with more valuable organic

teen of the samples analyzed this year gave reactions
indicated the presence of decayed vegetable matter or peat.
ne cases the manufacturers have stated the amount used,
‘was in no case higher than 312 pounds to the ton of peat
ning 2.7 per cent of nitrogen. This means 8.4 pounds of
itrogen per ton which, though known to be comparatively
s given the same value as the nitrogen of cotton seed meal
d blood.

these cases the solubility of the organic nitrogen has
ermined by the neutral permanganate method, as modi-
Mr. Street and which need not be here described as it
given in full in a technical journal. It is sufficient to
that the organic nitrogen in such raw materials as are
regarded as being quickly available and in dry mixtures
- materials with acid phosphate and muriate of potash,
L tested by this method a solubility of at least go per
he nitrogen of peat and of garbage tankage has a solu-
L from 40 to 60 per cent.

‘ tro'gen of the samples from the Connecticut market
contained peat had solubilities ranging from 89.3 to 54.7.
t‘;t_l the larger the proportion of peat nitrogen to total
nitrogen, the lower the solubility. It is of course quite
that in some cases the low solubility of the organic nitro-
iue to garbage tankage or other low-grade forms.
necessary hereafter to test the solubility of organic
flifll mixed fertilizers and call attention to those brands
"mf’l"ogen which is not so soluble as that of the standard
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SPECIAL MANURES. ANALYSES AND VALUATIONS.

8 NITROGEN. PHOSPHORIC ACID, PoTASH.
8 g :
i o b nitogen | ¢ | & | & | Towl |«R0SkSn| Found
g Name or Brand. Manufacturer. Dealer. § i A g = -7,5 % ? \
‘ R : 2132 . i
g s; | % TR o b £ | o8 H
g L o I s R SO N A (S R RSl R S
Sampled by Station :
Agent:
22568 |Potato Manure --.--- L. T. Frisbie Co., |L. T. Frisbie, Hart- £
New Haven _._.--. ford- i dionio o $34.00($31.44
22932 |H. G.Soluble Tobacco|Rogers Mfg. Co., |Seth Alden, Thomp- 1.56| 3.38/2.5| 0.34/14.24] 5.12/19.70| 8.0|14.58| 5.0| 8.48| 8.48| 6.0
Manuye S0l ded L Rockfall - l.iz._c- sonwville ol oot S0 43.50| 37. !
L. A. Kent, Suffield ._| 45.00 e 3.23| 5.15/5.0) 1.44| 7.43| 2.60/11.53 8.0 8.87 6.0 0.94/11.49/11.0
Herman Ude, Suffield| 45.00
: . . 4450
22394%|Shay’s Potato Manure C.CM. ghay Fertilizer ThSos.%}‘;ls}v:'oli&lgo.,‘r |
0. Grotom Lo il 0. Wethersfield ._.| 30.00| 24.55
22931 |Grass and Grain .. .. Roger’s Mfg. Co., Thos. Holt, Southing- 2.89| 3.49 4.0/ 2.04 4.76| 0.99| 8.39| 8.0/ 7.40/....| 6.74 6.74] 6.0
Riockfall [ ¢ s i tom L s U LR 4. 00) 198,
G. H. Sloan, Windsor- i 2.89| 3.20/3.0 0.0811.37| 7.33/18.78/16.0/1T.45/. ... |12.33(12.33/12.5
sl Ve A Sl e 41.00
22452 |Grass Fertilizer ... Olds & Whipple,
Hartford /o ayovee Manufacturer .-....-- 34.00| 27.55 .8 J
22938 |Grass and Lawn Fer-|C. M. Shay Fertilizer|J. P. Barstow & Co., 3.87| 4.12/3.3| 0.05| 6.63| 2.34| 9.02|....| 6.68| 6.0| 7.51| 7.51| 6.0
filpzere e oliel Co., Groton --.2-:. Nopwich il ira il 38.00| 28.51 1
G. M. Williams Co., ' 3.33| 4.44/4.0| 3.28| 5.08| 1.52| 9.88/10.0/ 8.36/_...| 6.33] 6.33 6.0
New London _..... 33.00
35.50

22746 |H. G. Soluble Tobacco|Rogers Mfg. Co., |[Thos. Holt, Southing- ‘
and Potato o ris Roclkfall 7L | Lhitiigd oG SR R agoo ] 31,176 y .£6/2.80 :

E. T. Hulburt, Somers| 40.00 : i 4.10/3.5| 3.45) 5.69| 2.32/11.46| 9.0| 9.14| 7.0| 0.78] 9.23| 8.8
G. H. Sloan, Windsor-

il il S DL 40.00
; ) 39-75
22775 |Oats and Top Dress- Rc:}l%erifl\llllfg. Co., Thos. Holt, Southing-
inghesL Colid il i ockfall .. -ec-s {155 LM, B 45.00| 36.18 1.96| 6.40/58.2 4. §
Manufacturer ... .--- 46.00 90] 6.40/5.3 4.58) 4.30| 1.05/ 9.93) 9.0/ 8.88) 7.0 8.09| 8.09| 7.5
M. F. Tyler, Plain- §
Silled Lr (Bl el i Uy 46.00
934 |H.G. Tobacco G R Mfg. Co., |Jos. G sufteidl| 58
22934 |H. G. Tobacco Grower|Rogers g. i os. Greggs, Suffield.| 37.00| 29.95 3.15| 5.00/5.0| 2. )
Roeckfalli U8 ehtiaey Manufacturer - .. ...- 39.00 5 5 2k 389 L.19| 7.25| 5.0 6.06 4.0| 0.49 697 6.0
! 38.00
22685 |Hubbard’s MSoluble Rogers & Hubbard |H. W. Andrews,
Tobacco Manure...| Co., Middletown__.| Wallingford _...--- .00| 36.91 42(2.32| 4.
iy R. H. Hall, East i 32 4.90/5.0| 0.67| 8.86| 3.20/12.73/10.0| 9.53| 7.0| 1.40/11.72/10.0
Hampton'. 2.0 200 47.00
22690 [Potato, Onion and |Wilcox Fertilizer Co.,|Knowles, Lombard : i
Vegetable ..o Wt fiiiy o b L Co., Guilford...... 4.00| 27.08 1.92| 3.66/3.
iy 8 B. F. Pease,t Green- ¥ ! 3.0013-3 6.34 2.70| 0.93| 9.97 8.0 9.04) 7.0/ 4.98 7.40| 6.0
field Bl ol e 35.00 \
g i | 3450
22567 |Corn and Grain Fer-|L. T. Frisbie Co., E. Rogers,t Southing- -
tilizer .-~ .------- New Bayen: i ..~ | (100 are- sauabiibiy o 29.00| 22.72 2.411 2.43'1.6| 0.36/12.45| 5.18|17.99| 8.0l12.81| 5.0/ 2.83 2.83| 3.0

* See notes pages 73 and 74. { Purchaser.
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SPECIAL MANURES.
ANALYSES AND VALUATIONS—Continued.

3 . NITROGEN. PHOSPHORIC ACID. POTASH.
e S
- a = Total s
g Name or Brand. Manufacturer. Dealer. ﬁ a i g' N’t’?’;e"- < % 3 Total. “ iﬁa‘}ﬁ{,ﬁ‘j_" Found.
wg 8 2 : 3 i ] — )
g gg 3 £ sl . le) 3| % £ A ; 3
3 g B 2 9 |§d] 5 $ 2 S $ b
E &~ | 2 ;<e°°°°<—5
3 A S R R A
Sampled by Station e
Agent:
22563 |Swift-Sure Superphos-|M. L. Shoemaker &|F. A. Forbes, East
phate for Potatoes.| Co., Philadelphia_. 3 Hétvcle{n o o $3g.50 $26.85 Ly s A
. H. Rolf, Guilford-| 306.00 o i . . . 4.19| 1.23|13.05|..__|11.82| 8.0| 7.56
34.25 7.56| 7.56| 7.0
22833 |Berkshire Tobacco |Berkshire Fertilizer Manufacturer .. ... 34.00!
Special 4--.. -.----| Co., Bridgeport...-. B. O. Higley, Canton| 34.00| 26.62 l0:5710.6 I ,
22450 |0. & W.’s H. G. Po-|Olds & Whipple, .57(0.64/3.51| 4.72|4.1| 2.35| 2.12| 0.51| 4.98| 4.0| 4.47| 3.0| 0.97| 5.81
tato }\/Ianux:e ....... Hartford «i--: ... Manufacturer --..- -.| 37.00| 28.90 { Gasld 8 .97| 5.81| 5.0
22772 (Mapes’ Seeding Mapes F. & P. G. Co.,|Mapes’ Branch, ..--|0.85[2.79| 3.64/3.3| 0.34| 6.53| 1.20| 8.07|.--.| 6.87| 6.0| 7.88|11.27|10.0
I PR B Ay P 0 W e ot . e 286/0.12/0.25] 5.2302.5 __|ra.26] 4.53/18.70/18.0lr4.26]_|11.81(r.81]r
and Grain . oL_.d.ot Chem. Co., New|Morse & Landon, 8| 2.00[0.10|2.26 4.36(4.0| 6.41| 2.29| 0.45| 9.15|....| 8.70 ','7‘6 7‘ e ey Qe
T AVE . b it i Goiliard. Ly ss s 35.00! . j -40| 7.40| 7.0
R. H. Hall, East
Hampton .--------- 38.00
37.00
22957 |Wilcox’s Grass Fer-|Wilcox Fertilizer Co.,|Manufacturer .. ... 36.00| 27.04
tilizer - cc-ecamnmmn- Mystic .-_---..____’ M. E. Thompson, 2.27/0.18/1.78| 4.23/4.1| 4.77| 3.15| 1.00| 8.92| 7.0| 7.92| 6.0| 4.19| 6.38
\ Bllington oo ool 34.00 -I9| 0.3/ 5.0
35.00
22892 |Tobacco Producer - Buffalo Fertilizer Co., ‘
: 4 Buffalo, N. Y. _ .. G. B. Adams, Suffield| 37.00| 28.44 0 T R e .
22573 |Shay’s Corn Fertilizer/C. M. Shay Fertilizer|]. P. Barstow & Co., I 4/4.5| 0.10| 6.06 2.55| 8.71| 6.0| 6.16 5.0| 0.25| 7.72| 5.5
Co.y Groton L .y N T S G B 29.00| 22.52 i e \ ”
gl Kno(;;;‘:s(i Lombard il ; ----0.10/3.18| 3.28/3.0/ 2.37| 5.34| 1.53| 9.24| 8.0| 7.71 4.5
Co., Guilford._....| 30.00 : <===] 4:330 & 5300 ¢
29.50
22562" Hubbard’s Oats and|Rogers & Hubbard [N, H. Sherwood,
Top Dressing .----- Co., Middletown- - Southport —-c------ 55.00| 42.11 6
.40/0.02(1.52| 7.94/8
John Hoffman,} 7-94/8.5| 0.14| 8.02| 2.88|11.04| 8.0| 8.16
Cromwell Al e 57.00 16| 4.5/ 9.73| 9.73| 8.0
H. W. Andrews, Wal-
, lingford - .--<---=-=| 55.00
X 55.75
22688 !Wheeler’s Potato (Made for) A. G. & F.
Special’ ............ Wheeler, Stonington| Wheeler Bros. ------. 33.00{ 24.9I .24/0.08|1 i
22852*|Hubbard’s Oats and|Rogers & 'Hubbard |Manufacturer-......- 57.00| 42.95 A e 1'35 2.67/2.8| 6.30| 1.94] 0.38 8.62|____| 8.24] 8.0[r0.43!10.43|10,0
Top Dressing.---- " Co., Middletown...|W. L. L. Ellis, .02|1.11 8.35/8.5| 0.07| 5.03| 2.51| 8.51] 8.0 6.00/4.50|11.32 11.42 8
Ansonia .. .------| 57.00 : -3 oy
22937 |Sanderson’s Formula/Sanderson Fert. and/Manufacturer ... 35.00| 26.31 77l0.06
B, for Tobacco.---- Chem. Co., New |G. B. Ferris, New ‘ .06(1.92( 3.753.3| 5.06| 2.44| 1.71| 9.21|10.0| 7.50| 6.0| 1.90| 6.81| 6
1510 es L AR ATRORS R Milford ol oavags Ll : ‘9 -o11 0.0
A. E. Phelps, Glaston-
bury --.-ce-cceeena 32.30
22778 Wilcox’ss H. G. To- Will[cox Fertilizer Co., I\N'{anufgfcturer ........ —oo.| 26.20 2.08l0. 102,55/ 5,633 2
bacco Special.-.... getie Il o c . E. Thompson, et . .3/ 0.06| 4.53| 6.41(11.00| 7.0/ 4.
Ellington ---- <cz--- 35.00 7:9] 4:59) 5.9) 1.18} 7.34) $:9
F. J. Hartz, South
Manchester .. .-.---- 35.00

* See note page 73. { Purchaser.
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S Name or Brand. Manufacturer. ] Dealer. E .g-
z Og g
g ne 2
= S ]
£ G =
a . B e
Sampled by Station
Agent:
22708 Vegetable and Potato Buffalo Fertilizer Co.,|J. R. Reinhard & Sons,
Buffalo, N. Y.. ... Cheshire’ il dal=ss $34.00/$25.07
Manchester Elevator
Co., Manchester --.| 34.00
22928 |Hubbard’s Grass and|Rogers & Hubbard |H. W. Andrews, Wal-
Grain Fertilizer....| Co., Middletown. - lingford - ..o 42.00| 30.96
Arthur Manning, R.D.,
: South Manchester_.| 42.00
22911}|Chittenden’s H. G.
Special Tobacco National Fertilizer |J. M. Lasbury, Broad
Fertilizer .- .-« ---- Co., New York City| Brook .. .....-.-- 46.00| 33.86
22689 |Wheeler's Corn |(Made for) A. G. & F.
Special ...d o udl Wheeler, Stoning- \
tonlo T W heel erd Brosiuc iw L i 3T. 00 22,69
22621 |Top Dresser-.....--- Buffalo Fertilizer Co.,|Ansonia Flour & Grain
Buffalo, N. Y.. ... Co., Ansonia .5 2» 40.00| 20.45
& H. Woodford,
Avon i redsa ! 41,00
Manchester Elevator
Co., Manchester -_.| 40.00
‘ 49.25
22943 |Swift's Lowell Potato|Swift’s Lowell Fertili-|G. S. Jennings,
Grower ..-. .-..<---| zer Co., Boston.... Southport - ..-.-..-.| 36.00 26.24
22924 |Hubbard’s Potato Rogers & Hubbard |John Hoffman,* Crom-
Manure -2 cLudii Co., Middletown .. e 1 VN BRI U woal 131,79
; 44.00
22942 |Swift's Tobacco Ma.|Swift's Lowell Fertili-|J. & H. Woodford,
LV o R S zer Co., Boston_.._.|[ Avon.__....--.---- 43.00| 31.03
233641|N. E. Perfect Tobacco New England Fertili-|T. J. Kennedy, R&D
Grower L kUL 5 zer Co., Boston ... Thompsonville ....| 35.00| 25.20
22707 |Ideal Wheat and Corn Buffalo Fertilizer Co.,|Ansonia Flour & Grain
Buffalo, N LG Co., Ansonia ------ 27.00| 20.14
J. R. Reinhard & Sons,
Cheshire .- --=-ti 29.00
28.00
22893 |Peruvian Vegetable Coe-Mortimer Co., |R. H. Morgan, West
GroOwer. ... --: ‘.. New York City ---.| Cheshire .._------- 43.00| 30.85
22897 |3-6-10 for Potatoes .. Lister’s Agric. Chem.
Works, Newark,
14 R PO s R el Herman Ude. Suffield| 34.00| 24.36
22930 |Complete Corn and|Rogers Mfg. Co., Thos. Holt, Southing-
Onion___..--cceu-- Rockfall L. .=-d-a50 {12 I SRR A5 35.00| 23.40
E. T. Hulburt, Somers| 37.00
N. H. Root, New
Milford - ..--.-====-] 35.00
35.75!

* Purchaser.

1 See note page 73.

t See note on page 74.

SPECIAL MANURES.

ANALYSES AND VALUATIONS— Continued.
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0.36(1.33| 2.68|2.1| 6.48| 1.85| 0.38| 8.71|---.| 8.33| 8.0

3/3.30(1.05| 5.385.7| 4.63| 2.74| 1.16| 8.53| 7.0| 7.37 6.0

i 9.102.56 3.37|3.3| 5.23| 1.34| 0.35| 6.92| 7.0 6.57| 6.0

0.32|2.43| 5.18/5.0| 0.40| 8.77| 2.92|12.09/10.0| 9.17| 7.0

8l0.08/3.40| 4.16(4.0| 3.38| 3.89| 0.92| 8.19| 7.0| 7.27| 60

15|3.03| 3.87/4.0| 0.24| 5.56| 1.13| 6.93| 5.0| 5.80 4.0
0.91/0.83( 2.06/1.6| 5.92| 3.61| 1.22|10.75/10.0| 9.53| 9.0

1.02/1.72| 3.76(3.3| 4.26| 4.78| 1.00[10.04/10.0| g.04| 8.0

081.08|1.57| 2.73(2.5| 4.72| 2.09| 0.87] 7.68| 7.0| 6.81] 6.0

: 0.38 1.74| 3.58(3.5| 4.79 3.45-1.30 9.54| .0| 8.24| 6.0

0.17/2.61] 2.98/2.2| 0.34| 9.22| 5.22|14.78/16.0| 9.56| 6.6|12.93/12.93

2.56/2.76| 5.32|5.8| 4.36| 1.90| 0.83| 7.09| 6.0| 6.26| 5.0| 1.79| 9.79

7.67| 7.67
5.60| 5.60

10.08|10.08

1.20| 6.00

1.25| 10.0
0.93| 6.51
5.98| 5.98

1.99[10.61

10.44(10.44
6.95| 6.95

NITROGEN. PHOSPHORIC ACID. PoTASH.
Total ) So-c:
g g =2 -called
e Nitrogen. 2 s 3 Total. “Available.” Found.
4 g = 5 S 3
g1 b e 3
- A I R S & p $ 2
= | 515 ¢ |88 2| g | 8| % [5%| % fo| a8 | o | 8
b (0 e R & £ 2iill 8 8 g 83| <% ¥ 5
= = S
T R A - L S 18 0

|

2.86/0.94| 3.80|2.5| 5.32| 3.14 1.48| 9.94| 9.0| 8.46| 8.0| 5.56| 5.56| 7.0

12.0

I10.0

8.0
5.0

10.C¢

5.0

10.0
6.0
6.0

9.0

10.0

7.0
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SPECIAL MANURES.

CONNECTICUT EXPERIMENT STATION REPORT,  1909-IQIO.

= g
= o
3 Name or Brand. Manufacturer. ; Dealer. g \ ‘g
g i3
e i <]
= o O =]
& ol 8
© Sampled by Station
Agent:
22453 |Corn and Potatoes-..|Olds & Whipple,
Hagtfordy it st Manufacturer...-_--. $34.00($24.13
22736 |Wheeler's Havana |Amer. Agric. Chem.|F. M. Loomis, Granby| 35.00| 25.59
Tobacco Grower...| Co., N. Y. City....|G. A. Peckham, Suf-
field Giio s 38.00
L. L. Loomis, Granby 35.00!
36.00
22752 |Lister’s Potato Lister’s Agric. Chem.|J. C. Wilcaxson,
Maibure ot Uioob Works, Newark, Stratfordoliiis Dol 38.00| 26.41
NG U e o D. H. Carrier & Son,
Glastonbury ...... 37.50
H. N. Fuller, Windsor
Eocks 1L gl nloi o 36 50
& : | 3725
22835 [Stockbridge Tobacco |Bowker Fertilizer Co., W. H. Filley,* Wind-
Manure/' s ii.lo-sc- N. Y. City ------- SOt Dounu cUE LBae v | 5310011 34,38
F. R. Green, New
Milford - -<-casiics 46.00
48.50
22741 |{Home Mixture for Olds & Whipple, J. R. Gregg, Suffield .| 34.00| 23.85
Corn and Potatoes.| Hartford .. ... H. L. Spear, Suffield .| 34.00
22796 |H. G. Tobacco Amer. Agric. Chem.|Broad Brook Lumber
Mantzeital s loah Co., N. Y. City....| Co., Broad Brook .| 50.00/ 35.06
22517 |Chittenden’s Eureka |National Fertilizer |H. A. Bugbee, Willi-
Potato Fertilizer ._.| Co., N. Y. City_._.| mantic 35.00| 24.38
G. D. Mosher, ‘Milford 35.00
22832 |Grass Special ___..... Berkshire Fertilizer [Jacob Glover, Stafford| 39.00| 26.00
Co., Bridgeport._._|Avery Bros., Norwich
6 orye e kel slalle AACTNE 36.00
f ok 37.50
22559 |Stockbridge Top Bowker Fertilizer Co., Lightbourn & Pond
Dressing tRiuzlon iy N. Y. City -—-.....| Co., New Haven...| 40.00| 27.81
T Frank Elwood,
. Greens Farms _.... 3Q.00,
East Berlin Mill Co.,
East/Berlin!_c.-i05: 42.00
40.25
23009 |Lister’s Special Grass|Lister’s Agric. Chem. D. H. Carrier & Son,
Mixtuze.. 2,01 oulis g \IGVorks Newark, Glastonbury - - ---. 36.00| 24.77
22916%|Chittenden’s Conn. J
Valley Tobacco National Fertilizer J. M. Lasbury, Broad
Starter’ i Lol ColeN, Y, ity ..o Brook tiie s 48.00| 33.02
22705 |Stockbridge Corn and Bowker Fertilizer Co., W. B. Martin, Rock-
j Granyayaed e UL i B PRI GRS willgralbail oo ihdhing e 39.00| 27.01I
{A. R. Manning,
i Yantie/ . oo o 40.00
shselil

* Purchaser.

1 See note on page 74.

SPECIAL MANURES.

ANALYSES AND VALUATIONS—Continued.
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NITROGEN.

PHOSPHORIC ACID,

PoTAsH.

As Nitrates.

L
As Ammonia.
Organic.

' Total
Nitrogen.

Found.
Guaran-
teed.

Water-soluble.

Citrate-soluble.

Total.

“Avail

So-cal

lled
able.”’

Found.

Citrate-insoluble.

Found.

Guaran-
teed.

Found.

Guaran-
teed.

As
Muriate.

Total.

0.08

1.13/0.10(2.39
0.II|1.20[I.41

0.32(1.62(1.71

-13.92(1.78

| 1.06/0.05(2.48

0.64/0.46/1.51

3.24(2.16

0.16/2.62

2.36(2.56

0.61|1.26

4.00(3.47

0.I0|1.94

w3

o
[S)
e
v

2:72

3.653.3

5.705 8

3.59(3-3

5.68 5.8
2.61‘2.5
5.16 5.0

4.92/4.9

1.95/X+7

7.70/8.3
3.50.3.3

0.45
S G

7.05

3.50

0.49

4.71
5.14
2.79

3.23

9.81

0.37
4.51

6.33
0.86

1.59

2.00

5.86

1.35

2.11

2.84

2.75

I1.0I

2.68

5.02

|

8.25
7.55

1.47
0.78

0.95| 9-59

0.92| 6.42

1.71| 8.06

0.23 6.29

0.96| 8.21

0.47| 6.10

1.06| 7.04

0.3I|I1.13

0.84| 3.89

1.98(12.41

7.0

6.0

6.0

7.0
5.0

6.0

6.77

8.64

5.50

6.35

6.06
7.25
5.63

5.98

10.82

3.05
10.43

6.0

8.0

4.0

6.0

5.0
6.0

4.0

4.0

10.0

I0.0

6.59
0.90

7.30

0.81

6.58

0.68
8.68

3.81

6.04

10.55

0.31

6.99

6.59
10.23

7.30

9.84

6.58

10.20
10. 30!

3.81

6.04

10,55

3.00

6.99

Guaranteed.

|

6.0
10.0

7.0

10.0

6.0

10.0
I10.0

2.0

6.0

10.0

3.0
7.0
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SPECIAL MANURES. !
ANALYSES AND -V ALUATIONS—Continued.

3 i NITR(;GEN. PHOSPHORIC ACID, POTASH,
- & 8 :
4 o Total K} i
S Name or Brand. Manufacturer, Dealer. -5 & g Nitrogen. K] g 5 Xotal. “i?/aci?::}:ii." Found.
s 25 g g |5 EN R f
el o = = : o8 8 8 g o : ) § -
LSRN <2 o AR = |3 = 5 3 s e ’53 § E§ g
Sampled by Station T e
Agent.:
23007%|Broad Brook Market|(Made for) Broad
and Potato Special.| Brook Lumber & |Broad Brook Lumber
J Caak gt 0y & Coal Co. ... -...|$34.00!$23.20 S o 0
22519 |North Western 10% Amer. Agric. Chem.|Edmund Halladay, ) Ie -051.09| 3.32/5.0| 7.62! 1.70| 0.45/ 9.77|.__.1 9.32| ..
A Potato Fertiiizer ...| Co., N. Y. City_._. DSEfﬁélld g e 36.00| 23.13 0 ) S 9.7 9-32|----1 0.60| 7.62; 7.0
2 . L. Clark, Milford.- 2.00 s . L.o4/1, .98/ 4.8 4 )
‘ 34_00 : 7| 3.98| 4.89) 1.04/10.81| 9.0| 8.87| 8.0|10.53/10.53/10.0
22703 |Packers’ Union Po-|Amer. Agric. Chem. F. L. Mackey, Elling-
tato Manure . ...... Coy NN (City 43 Gton & h-’ 33.00| 21,63 N e g
. A. Forsyth, Water- O-010.301T.41) 2.35/2,1| 6.21| 2.64| 2.16|11.01| O,
o I R ST 32.00 b 9.0 8:85 8.0 6.30| 6.30| 6.0
W. H. Billings,
Somerville | L 1. 31.00
22777 |Swift's Perfect To- [Swift's Lowell Fertili-|J. & H. Woodford, ) |
bacco Grower-..... zer Co., Boston___ %VOII';I L e 39.00| 25.78 881015 )5.07
: J. D. Beasley, Elling- +9819:2513.07| 4.10/4.0| 0.46| 5.32| 1.22| 7.00| 5.
eyt AT o adoad 7 5.0/ 5.78| 4.0| 1.75| 6.38] 6.0
F. S. Bidwell & Co.,
Windsor Locks ... 41.00
22939 |Swift-Sure Guano for 38.25
Truck, Corn and|M. L. Shoemaker &
Oniomamiotiii e, il CorPhilal oRas )i F. H. Rolf, Guilford .| 30.00| 20.20 0.7300.02/1 b !
22933 |Complete Potato and/Rogers Mfg. Co., [Manufacturer.... ... 33.00| 22.22 Bt e -1 1.9011.7) 6.27) 3.85] 1.61/11.93|. . (10,
1 Vegetable Fertilizer|] Rockfall ____.____. F. U. Wadhams, 25/0.08/1.20| 2.53(2.3| 6.70| 3.4| 2.64 m.;g Yol ;o ;i gg ggf 6.05| 5.0
Torrington ... ... 33.00 ) 191 st 2 Al
22569 |Mapes’ Economical |Mapes F.&P.G. Co.,/Mapes’ Branch, Hart- ‘
Ratato Mativre (o [ NOY . City o lay 20y Fordiueil e ol 3750012812 i .,
A, N. Clark, Milford .| 38.00 +99/0.72| 3.52(3.3| 0.67| 5.36] 0.79| 6.82! 6.
Southington’ Lumber 1 0| 6-03 4.0 1.12) 8.91/ 8.0
Co., Southington _.| 38.00
2l 37-75
22510 |Essex Tobacco Starter|Essex Fertilizer Co.,|W. K. Ackley, East '
and Grower “40l 04 Baston L issed: H axtiord 1L S e 39.00| 26.23 82
Spencer Bros., Suffield| 39.00 0-14/3.19) 4.15/4.0| 0.29 5.78| 0.90| 6.97| 5.0 6.07] 4.0 1.30] 6 6
229174|N. E. Perfect TobaccoNew England Fertili-James Case, Collins- 5 ' q i 139110:4715 0
! Groweroioiinedliedint zer (Coly Boston riuiliiville e L g 5 38.00| 25.51 0.64/0
22516 |Chittenden’s Potato |National Fertilizer |H. A. Bugbee, Willi- S 0:122.84) 3.60/4.1] 1.67] 4.91] 1.25| 7.83 5.0 6.58 4.0| 1 sl 6
Phosphate _ulU 20k Co., NP Y. City L2 Dmantic T b soiool 20,29 B ! 74| 7.1 .0
. L. Clark, Milford_| 30.00 T ol bR -1012.1) 6.73| 1.97| 1.73|10.. )
G. D. Mosher, Milford| 31.00 73/1043) 9.0/ 8.70 8.0/ 6.23| 6.23/ 6.0
30.25
22443 |Stockbridge Potato |Bowker Fertilizer Co.,|Lightbourn & Pond
and Vegetable ____. DAY G L s WC%, I\l:llez Haven.._| 40.00| 26.51 1.80[1.61| 3.41 il
. T. McKenzie, i g -4113.3| 3.94| 2.61| 1.54| 8.09| %.0| 6.
Yalesville . 1 ALK 9| 7 55| 6.0|10.20/10.20|10.0
A. D. Bridge’s Sons,
Hazardville_..___ .. 40.00
39-75 %

* See notes pages 72 and 74. t See note on page 73.
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SPECIAL MANURI;‘,S. ¥ L
: i ANALYSES AND VALUATIONS—Continued.
§ y ZIT NITROGEN, PHOSPHORIC ACID. PoTAsH.
. E:. E- " Total ’ b Total So-called F
S Name or Brand. Manufacturer. Dealer. @ & it g . d HioRen: < 3 ] " |fAvailable.” T
Z ) s o | I 4 5 S e
25 g e8| 2 | 8 UG g
g 5| % e B | 2| 8| o a4 B 8| % 0 e Boate v g £
g 58 | M3 ﬁ"’Eﬁﬁg;'ﬁxféEEEg’Esggg—;g
& a = ol E @ a 24 o R L = = 3 3 3 S8 i 8
& o S A (- ST T R U ot R IR
Sampled by Station ;i ,U
Agent: 2
22894 |Essex Grass and Top Essex Fertilizer Co., |W. K. Ackley, East $ s 0y
. Pressingi - hed Suld Baston e o il Hartford oo 20 45.00(330.03
22740 |Essex Cgmplete for 0.17(3.65| 4.44|4.0| 5.45( 2.85| 0.91) 9.21| 8.0| 8.30/ 7.0| 8.01| 8.01| 8.0
Corn, Grain and |Essex Fertilizer Co., (W. K. Ackley, East
Exrass oa bt gl ol Haston bl aliut b Hartford .o dealowa 41.40| 26.67
H. Thompson, Plain- 0.05/2.30| 3.32|3.3| 5.04| 1.83| 0.81| 7.68| 7.0 6.87| 6.0|10.46|10.46|10.0
ville o6l _..| 49.00 .

Broad Brook Lumbér
Co., Broad Brdok..| 39.00

22481 |Essex Complete for|Essex Fertilizer Co., |W. K. Ackley, East

Potatoes, Roots and| Boston ... Hartford Ll e, 41.00| 26.68 ]
Vegetables ... ... Spencer Bros., Suffield| 41.00 0.10\2.30| 3.30|3.3| 4.80| 2.12| 0.82) 7.74| 7.0| 6.92| 6.0/10.57|10.57/10.0
Knowles-Lombard canl
Co., Guilford .u._.. 39.00 3 v
40.25
22927 |{Hubbard’s Soluble RogersM& Hubbard [N. H. Sherwood,
Corn and General| Co., Middletown _. Southpott o 2. 35.00| 24.I5
Crepel Lud e John Hoffman,* Crom- 1.77| 2.72|2.5| 2.61] 5.54| L.29| 9.44| 8.0 8.15| 5.5| 9.15| 9.15| 8.0
e b SRR Rl R L 38.00 o
36.50 s
22803 |East India Potato |Amer. Agric. Chem.|A. H. Cashen, Meri- A j}i
Manprel i DUt 0 Co., N. Y. City_._.| den__.._....c-scc 2.00| 26.41 )
u 1ty £ ) Harts, R, D., 4 5 g 2.26(1.15| 3.41/3.3| 5.42| 1.29| 0.38] 7.09| 7.0| 6.71| 6.0| 9.25|10.36/10.0
So. Manchester ....| 38.00
40.00
22044 |Swift’s Lowell Special Swift’s Lowell Fertili-G. S. Jennings, South- A
Corn and Vegetable| zer Co., Boston.... Grel A il bl 1355001124. 70 .8|
Y St 7P Weed & Co.. R 77/0.08/2. 30| 3.15/3.3) 6.60| 1.98) 0.93) 9.51) 9.0] 8.58 8.0| 7.19| 7.19| 7.0
New Canaan _...-- 40.00 i
37.50 5
224798 [Tobacco Starter and Arger. Agric. Chem,|Arthur Manning, So. N
Grower. il sl o., N. Y. City....| Manchester 35.50| 24.49 LI o,
y A D Beidie’s, Sons, ¥l 86/1.02(1.46| 3.34/3.3] 6.36| 2.89| 1.36/10.61| 9.0/ 9.25| 8.0/ 0.65| 5.12 4.0
Hazardville. ... -.-- 39.00 b
3725 )

22447 |Mapes’ Potato Manure Mapes F. & P. G. Co.,[Mapes’ Branch, Hart- i
Y] Glry 0 el ford. ). Liito iy b Edaioet 26.87 6l 1.63/1.62/0.49| 3.74/3.7| 1.79| 7.19| 0.78| 9.76| 8.0| 8.98| 8.0| 0.70| 7.45| 6.0

Spencer Bros.,Sﬁﬁield 41.00 .
F. S. Bidwell & Co., A

Windsor Locks....| 4I.0C e
J. P. Barstow, Nor- Ll
5 wich SUid A RS 42.00 ¥
22 Wilcox's Potato Fer-Wilcox Fertilizer Co., Manufacturer ... ----| 28.50| 18.79 0| 0.49!0.
939 FO TR el SRR Mymsie | 0L ] W. A. Howard, Wood- i 49/0.22|1.71| 2.42|2.1| 2.30| 4.00| 2.07| 8.37 7.0 6.30| 6.0| 3.47| 4.97| 4.5
stocke oyl ot LU 29.09 i
28.75 i |

* Purchaser.
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SPECIAL MANURES. ANALYSES AND V ALUATIONS—Continued.

o NITROGEN. ¢ PHOSPHORIC ACID. POTASH.
Q
8 g |22 : Y
oA IR 125 T R Bl b o e
S Name or Brand. Manufacturer. j Dealer. @ a 'ev i@ £ T - 2 3
“ " g g §' i T g AL ) o & i 8 &
£ 5. | % "sgﬁéﬁ'égigﬁg%%m’?mzs:@g
3 I8 | 3 8iel = | 2 B| 2|38 s | 8\ B ¢ g% B g80°E) 3|4
@ g =} &> o - =l s = L = (5] 5] BB = | & o
Sampled by Station
¢ Agent:
22704 |Bowker's Early Potato|Bowker Fertilizer Co.,|W. T. McKenzie,
Manuze'cbacs o)y NGty R i Yalesvilleiss ool $38.00| $24.83 83.0| _...|1.42|1.98| 3.403.3| 4.86| 3.11| 1.69| 9.66| 8.0| 7.97| 7.0| 6.74 6.74| 7.0
J. Frank Elwood, ;
Greens Farms .__.. 38.00 {
22935 |Tobacco Starter...._. Rogers Mfg. Co., E. T. Hulburt, Somers| 34.00| 22.82 53.4| 1.32(0.24/2.32| 3.88/3.8| 2.91| 3.25| 1.43| 7.59| 5.0 6.16/ 4.0 0.40| 3.70| 3.0
Rockfall ......... . |G. H. Sloan, Windsor- g
71 Vo L B e 36.00
35.00 !
22915 |Chittenden’s Com- |National Fertilizer |G. A. Williams, Silver
pleteRootu il Coly WY Gyl L od U Eame i il cUS 38001 2473 ¢ | 53.7| ....|1.98]1.35| 3.33(3.3| 7.66| 1.54| 0.87/10.07| 9.0| 9.20| 8.0| 6.25 6.25| 6.0
22679 Grass and Lawn Top/Amer. Agric. Chem.|R. H. Hall, East :
Dressing | o L0800 Co., New York City] Hampton ... ..__.. 38.00| 24.35 l‘y54.o 5.16/0.02/0.02| 5.20/3.9| 2.02| 4.29| 1.37| 7.68| 6.0/ 6.31| 5.0/ 2.35| 2.35| 2.0
G. L. Dennis, Stafford i
Sprmgsiivdl U Bl agi00
¥ 37.50
22620 |Celery and Potato Buffalo Fertilizer Co.,|AnsoniaFlour & Grain b
Specialitl il el Buffalo, N LLL: Co., Ansonia ... 32.00| 2I1.58 | 54.1| ____|1.12[0.69| 1.81|1.6| 5.70| 3.36| 1.30/10.36| 9.0| 9.06| 8.0| 9.08| 9.08/10.0
J. R. Reinhard & Sons,
Cheshire ' ... L0 34.00
J. & H. Woodford,
Avany s el 34.00
33.25
22645 [Bradley’s Complete |Amer. Agric. Chem,|G. L. Dennis, Stafford
Manure for Potatoes| Co., New York . _.| Springs .. ......__.| 39.00| 24.76 ' 54.5| 1.52/0.20/1.50| 3.22/3.3| 5.84| 2.87| 1.65/10.36| 9.0| 8.71| 8.0 7.08 7.08| 7.0
and Vegetables .._. W. B. Martin, Rock-
Yrilke il el o 38.00
Avery Bros., Norwich
Towi el g e 38.00
38.25 #
22898 |Lister’s Special Lister’s Agric. Chem.
Tobacco Fertilizer .| Works, Newark, ‘
N P oe b BTG DIGH Q). \Case, "Burnside. {130.00{i19.41 54.6/ ___.|0.64/1.86| 2.50|2.1| 5.91| 3.05| 1.47|10.43| 9.0| 8.96| 8.0| 0.72| 2.81| 3.0
22774 |Chittenden’sComplete National Fertilizer S./0. Ranney,* R. D,
Tobacco Fertilizer .| Co., New York City| Windsor Locks ... 38.00| 24.36 4.7| 0.27/1.00(2.03| 3.30|3.3| 7.01| 2.36| 1.20|10.57| 9.0| 9.37| 8.0/ I.qo0| 5.10| 5.0
J. M. Clark, Simsbury| 38.00
22923 (Special Potato Fertili- Parmenter & Polsey
Zeril Lo o IIROAT Fertilizer Co., J. C. Green, R. D,, oy ]
Boston o o\ Lonai Bagleyille L sulyatds 39.00| 25.12 | 55.3| 0.80/0.08|2.37| 3.25|3.3| 6.32| 2.13| 1.1I| 9.56| 9.0| 8.45/ 8.0/ 7.30| 7.30| 7.0
22840 |Essex Special Tobacco|Essex Fertilizer Co., |F. T. Blish Hdw. Co.,
Manure -0o  dulC Baston, [ L0 South Manchester..| 45 oo| 28.64 57.1] 0.90/0.08(2.82| 3.80|4.0| 2.69| 3.59| I.22| 7.50| 7.0| 6.28| 6.0| 4.70/10.23|10.0
W. K. Ackley, East
Elartford il - i 45.00
22926 |Hubbard’s Potato Rogers & Hubbard |H. W. Andrews, i
Phosphate. .._. ... Co., Middletown. ..| Wallingford -._.._. 32,00/ 20.68 57.2| 0.82/0.06/1.27| 2.15/2.0| 5.96| 4.13| 0.35/10.44/10.0{10.09| 9.0/ 6.05| 6.05| 5.0
F. S. Platt Co., New
Hayen . i/ iighdd st 33.00
32.50

* Purchaser,
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| ANALYSES AND V ALUATIONS— Continued.
SPECIAL MANURES.

NITROGEN. PHOSPHORIC ACID. PoTASH.
. I R O O = ot
£ 2 g P 2 | 2|3 3
S Name or Brand. Manufacturer r Dealer E E g s ; % 3 g : & g £
2 ‘ : B NS o R R o R R SO R RO
g e B =8| 2|38 3| B | E|3[38| 3 |s8|°38/| 8|3
2 i | o B A i Mo ol Ao G
@ a IS RACROLE Y | — S L AT
T |
Sampled by Station
. Agent: 0.20/2.30| 2.50|2.5| 6.72| 2.12| 0.78| 9.62| 9.0 8.84| 8.0 6.08| 6.08| 6.0
22609 (Swift's Lowell Potato [Swift’s Lowell Fertili-Spencer Bros., Suffield $36.00| $21.76 S 1
Phosphate. _.__.__. zer Co., Boston_.___|[Standard Feed Co.,
Bridgeport ..ot 33.00
J. & H Woodford,
e LRI --| 34.00
Y2
22899 |Lister’s Special Potato Lister’s Agric. Chem.|H. N. Fuller, Windsor e 5 0.28|1.64| 1.92|/1.7| 5.81| 3.37| 1.30|10.48| 8.0| 9.18| 8.0/ 3.23| 3.23| 3.0
Works,Newark,N.J.| Locks.........._. 27.50| 17.46 i !
22879 |Darling’s Potato Amer. Agric., Chem.|Elmer Rose, Walling- 0.14/0.74|1.84| 2.72|2.5| 4.21| 2.72| 1.45| 8.38| 7.0 6.93| 6.0| 5.27| 5.27| 5.0
Manyrel. i 1 Co., New York City| ford..._............| 32,00/ 20.30 f
22618 |Armour H. G. Potato|Armour Fertilizer Lightbourn & Pond 0.36/0.42/0.92| 1.70|1.7 6.72| 1.57| 0.35 8.64| 8.5 8.29| 8.0/10.49/10.49/10.0
Works, Baltimore, | Co., New Haven_-.| 33.00| 21.66 ;
L s e I L E. A. Buck & Co.,
Willimantic........ 34.00
F. T. Blish Hdw. Co., * 1
So. Manchester....| 36.00 i 8.0| 8.25 7.0/ 0.47| 4.34| 4.0
-2 .37/0.38|1.97| 2.72|2. .18| 3.07{ 0.77| 9.02| 8.0| 3.2 % K . .
22756 [Potato and Vegetable|Niantic Menhaden Oil[F. H. Rolf, Guilford .| 3v.09 2087 QR 1000107) 2.7212.5) 8
Manure L Aoty ls —-| & Guano Co., South(J. P. Barstow & Co.,
bAoA BT el Norwichyiii oo 1T 34.00
J. O. Fox, Putnam_..| 35.00
V2
224%79 |Quinnipiac Potato Amer. Agric. Chem.|C. Buckingham, e ’ 1| 0.11/0.70|1.83| 2.64|2.5| 4.43| 2.51| 1.38| 8.32] 7.0| 6.94 6.0 5.23| 5.23 5.0
Mangrejiopic S Sy Co., New York City| Southport .._.._..__ 30.00{ 19.99
Gault Bros., Westport, 33.00
Meeker Coal Co.,
Norwalkug il e 33.00| ;
32.00 5| ____l0.30|2.04| 2.34|2.1| 5.57| 2.39| 0.64) 8.60 8.0| 7.96| 7.0| 0.60| 4.24| 3.5
22755 (Corn & Grain Fertili- Niantic Menhaden Oil|F. H. Rolf, Guilford .| 31.00, 19.31
ZeE ol BT L e & Guano Co., South|]J. P. Barstow & Co., |
Eyme o oat el gt Norwich. ._..._.._.| 32.00 {
J. O. Fox, Putnam.__| 30.00 :
22837 |[E. F. Coe’s Tobacco/Coe-Mortimer Co., |W. A, Burr, West .8| 0.52|1.10/1.47| 3.00/3.0| 4.51] 1.40| 0.63| 6.54| 7.0| 5.91| 6.0| 4.52 8.73| 8.0
and Onion Fertili- New York Gityl iyl Hartford): iooatondl 40.00| 23.94 {
26T - 2 I S L. A. Gowdy,
Hazardville........ 37.00
38.50 0.12/0.08|1.62 1.82(1.7 6.24] 2.25| 0.98| 9.47| 9.0| 8.49| 7.0| 3.85| 3.85 2.0
22686 [Sanderson’s Corn Sanderson Fert. and |Manufacturer........ 28.00| 17.06
Superphosphate....| Chem. Co., New |R. H. Hall, East
Mavent o0l o0 S T ampton. i lg i 27.00
27.50 el
22883 |Read’s Vegetable and|Amer. Agric. Chem./A. H. Cashen, i 61.4! 0.08l0.24|1.82| 2.14/1.1| 6.90| 2.04 I.10|10.04/ 9.0| 8.94| 8.0 6.67| 6.67 6.0
Vine Fertilizer- ... Co., New York City| Meriden...._....___ 34.00| 21.06 . I ‘
22851 [N. E. High Grade |N. E. Fertilizer Co., |B. F. Eddy, East 1 ¢
Patata T L Bagtop 1l g Woodstock . sty 35.00 l 6
James Case, Collins- 62.3| ____lo.10l2.30| 2.40|2.5| 6.80| 1.74! 0.96! 9.59] 9.0! 8.63| 8.0 6.33' 6.33 6.0
villel i s ey 35.00/ 21.57
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i AREA
' Name or Brand. Manufacturer. r Dealer E §.
Z Og ]
o e -2
= 58 | 5
b : S
Sampled by Station
- Agent:
23008 |Lister’s Corn Fertili-|Lister's Agric. Chem.| -
ZeriNeyg st by Works, Newark, G. O. Case, Burn-
) e A Sidentiby i et ol $31.00$19.01
22881 |Quinnipiac Potato |Amer. Agric. Chem./G. M. Williams Co.,
Phosphate. - ....| Co., New York City] New London _..... 30.00| 18.36
22572 |Sanderson’s Potato  |Sanderson Fert. and |Manufacturer _....... 30.00| 18.50
Manure DalaUba ol Chem. Co., New Morse & Landon, Guil-
Haven L s Uiy 1 RO AR IR A 30.00
G. W. Eaton Estate,
Plaineillond 0o 31.00]
30.25
22614 |Great Eastern North-/Amer. Agric. Chem. F. M. Loomis, Granby| 30.00| 19.20
ern Corn Special...| Co., New York City|R. H. Hall, East
Hamptoms ) Lol 33.00
3I1.50
22508 |Bradley’s Corn Phos-Amer. Agric. Chem.|F. S. Bidwell & Co.,
phates (Lol Uit Co., New York City] Windsor Locks.s..| 32.00| 17.66
S. B. Potter, Nor-
avrchi e sl vl DL 20,00
D. L. Clark, Milford.| 27.00
29.25
22749 |Great Eastern Vege- |Amer. Agric. Chem.|R. H. Hall, East
table, Vine and Co., New York City| Hampton__..._._._. 33.00| 19.89
Tobacen . (Lalall Fred Morton, Rocky
: i i S Rl e M 34.00
T. E. Green, Plain-
field_ el A e G
22016 |Corn ' King ... Lo & Armour Fertilizer T. H. Eldredge, Nor-
Works, Baltimore, - oy 1A S ORI 34.00| 19.99
1. o PRI OR R AR, 0. H. Meeker, Dan-
o i LTSI CPROURIRIET I v 310
F. T. Blish Hdw. Co.,
South Manchester..| 34.00
33.25
22605 |Bowker’s Potato and |Bowker Fertilizer Co.,|J. Frank Elwood
Vegetable Fertilizer] New York City....| Greens Farms .___. 33.00| 20.69
East Berlin Mill Co.,
East 'Beriin, e ra 36.00
S 34.50
22603 |Potato and Vegetable|Berkshire Fertilizer |F. C. Benjamin & Co.,
Phosphatel ol eoy Co., Bridgeport....| Danbury .......... 30.00| 18.56
Hotchkiss & Temple-
ton, Waterbury -._.| 32.00
31.00
22875 |Bradley’s Complete
Manure for Top
Dressing Grass Amer. Agric. Chem.|A. D. Bridge’s Sons,
and Grain . _......| Co., New York City] Hazardville......._.| 40.00| 23.89

SPECIAL MANTURES.

ANALYSES AND VALUATIONS—Continued.

95

NITROGEN.

PHOSPHORIC ACID.

POTASH,

As Nitrates.

As Ammonia.

Organic.

Total
Nitrogen.

Found.

Guaran-
teed.

Warter-soluble.

Citrate-soluble.

Citrate- insoluble.

Total.

So-called
““Available.”

Found.

Found.

Guaran-
teed.

Found.

teed.

Guaran-

As
Muriate.
Total.

0.51

1.00

0.75
0.23

0.18

098

0.64/1.

0.92

I1.29
I.75

1.14

1.52

1.54

2.26

0.06

0.04

1.98

2.32
1.98

2.45

2.28

2.12

2.61

2.9

5.02

2.5

2.1

2.1

2.5

25

1.7

4.9

6.58

6.38

5.93

6.75

6.72

4.66

1.88

1.95

1.60
1.87

3.34

2.44

2.89

1.80

3.12

2.89

0.71

1.93
0.69

1.29

1.7

0.53

0.19

11.07

10.51
6.45

11.65

I0.1I1

10.53

9.08

11.87

7.74

7.78

II1.0

10.0
8.0

I1.0

9.0

9.0

0.0

7.0

10.36

8.78
5.76

9.92

8.82

8.82

8.55

9.84

6.0

I10.0

8.0
5.0

9.0

8.0

8.0

8.0

8.0

6.41

‘2.45

4.15| 4.15

2.87
7-49

2.8F
7-49

2.47| 2.47

2.37

5.73| 5:73

4.35| 4.35

3.69/ 3.69

4.47| 4.47

2.45

Guaranteed.

2.0

15

6.0

4.0

4.0

4.0

2.5
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SPECIAL MANURES.
ANALYSES AND VALUATIONS— Continued,

8 g ATROGEN: PHOSPHORIC ACID. Poriey
B g )
F: = Total S
é Name or Brand. Manufacturer. Dealer. g b 2 i K] Ni"‘:’gae"' ) ...g 7‘;, Total. “Asvgfl:lt}leg" Found.
28 8 8§ el ] ] e T
5 | % Bl o gl eyl 885 . ! 3
2 -1 2 ;) B . g 1
&% 13 S5 B 2|38 2|2 |% |58 F g3\ef|q)8
AN AN
Sampléd by Station S ] Lk
Agent: f
22805 Packers’ Union Ani-{Amer. Agric. Chem. G. A. Forsyth, Water- |
mal Corn Fertilizer] Co., New York City| ford...._......__..| $32.00/$18.73 PP
W. H. Billings, -40/0.0011.20( 2.40/2.5| 6.75 2.77| 1.74|11.26/11.0| 9.52| g.0| 2
Somerville. ... _... 31.00 9-0| 2.45| 2.45 2.0
31.50
22512 (Mapes’ Corn Manure- M:gaes l;“{ & P. G.Co., FVQSI Bidwe}} & Co.,
ity s ind oS I o k !
llk nbts 1] P.mB:fsrtowogz (530., ol 1.14/0.70(0.68| 2.52/2.5| 0.82| 8.41| 1.64 10.87|10.0| 9.23| 8.0| 6
Norwich, | sadbidoton 35.00 3 -0/ 6.90| 6.90| 6.0
Birdsey & Raven,
Merrden 0 R Ces , 38.00
; 36.75
22966 |P. & P. Potato Fertili- Parmenter & Polsey
b ke B e S R Fertilizer Co., Arthur Williams,
Baston' L Jouvs iy South Woodstock..| 31.00| 18.38
22802 |Crocker’s Potato, Amgi (X‘gric. Chem. |F. 1\3Iu Loou?ios,sé(r):nby :?’:I.oo 13.?9 gLy °';° I.73| 1.98/1.6| 5.12| 2.05| 0.60| 7.77| 7.0| 7.17| 6.0 6.10| 6.10| 6
' Hop and Tobacco..| Co., New York City L. L. Loomis, Granby| 3I.00 ----|0-80/1.40} 2.20/2.1| 6.22| 2.59 1.62(10.43| g.0| 8.81| 8.0 3'1 -I0) 0.0
22841 |Lister’s Special Corn Lister's Agric. Chem.|J. C. Wilcoxson, Strat- »91:3-10113.19}" 3,0
iy e k) LSy e o e e e iy 0.0800.23/r.65| 1.06/1.7| 5.87| 2.00| r.30/r0.16 90| 8.77| 8.0
30.00 rltie -0| 3.43| 3.43| 3.0
22822 |Quinnipiac Corn Amer. Agric. Chem,|Gault Bros., West-
e oo e R S e R T T 6.4010.301.75 2.3812.1/ 6.00| 2.85| 2.1111.05] 9.0| $.04] 8.0 £.88] 1.8
field. o Liedids. Saliies 30,00 ] : ¢ 1.88| 1.5
‘ ; 30.50
22478 |Bradley’s Potato Amer. Agric. Chem.|Spencer Bros., Suffield 34.00| 19.53
i MannresiotozsE ) Co., New York City|F. S. Bidwell & Co., 0.510.70/1.46| 2.67(2.5| 4.24| 2.15| 1.54] 7.93 2.0]/6.30] 6.0} s.x8 o
Windsor Locks ... | 34.00 -0/ 5-18) 5.18) 5.0
S. B. Potter, Norwich! 33.00
1 $ 33.75
22554 |Bradley’s Potato Amer. Agric. Chem. H. K. Brainard,
Fertilizex L0 0. Co., New York City| Thompsonville-.:. 34.00| 18.63 844007601 2
S. B. Potter, Norwich| 31.00 -79|1-29| 2.32/2.1) 6.86| 2.23| 1.71/10.80/10.0| g.09| 8.0| 2
Wilson & Burr, v " -97| 2.97| 3.0
Mileetown ....... 32.00
32.25
22829 (Williams & Clark’s |Amer. Agric. Chem.|Carlos Bradley,
Potato Manure- ... Co., New York City| Ellington ......... 32.00, 18.20 0.41/0.48|r.2 4
Collinsville Grain Co., +29| 2.18/2.1| 6.04| 3.08| 1.61|10.73| 9.0 g.12| 8.0 6
Collinsville___._... 31.00 t -0/ 3.16| 3.16| 3.0
31.50
22828 |Williams & Clark’s [Amer. Agric. Chem.D. B. Wilson Co., "
Potato Phosphate_.| Co., New York CityGWatergury--_.;.__, 35.00, 19.89 T S I R
eorge Beaumont, 101, .58(2.5| 4. 70| 1.55| 8.60| ».
Wallingford -..._... 34.00 " 9 (791 774 6:° 5.38| 5.38| 5.0

| 34.59




98 CONNECTICUT EXPERIMENT STATION REPORT, I1009—-IQIO. 'SPECIAL MAN
{ URES.
& 3 929
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‘ VRt ANALYSES AND VALUATIONS—Continued.
4 § 2 NITROGEN. PHOSPHORIC ACID, " PorasH.
I3
; : = N.Tota.l ) 4 Kl Total So-called
5 Name or Brand. Manufacturer. _ Dealer. 8 2 o eRen |l e = 2 i ‘‘Available.” Found.
z= il ;E § 8 'E E -g § g
5 5% E 88| o R R Gl R 8
g Ly g =) g 1 g - ] = K & ; : 8 €
i, (c|é 8% 8|S || & |8° 2|88 ¢|8
Sampled by Station o T T B e
Agent:
22954 N. E. Corn Phosphate|N. E. Fertilizer Co., |B. F. Eddy, East
Boston | Lu Jusal s Woodstock ... ---.| $28.00|$16.
James Case, Collins- ¥ 1678 ----[0.02|1.72| 1.74/1.6 6.15/ 2.83| 1.09/10.07| 9.0| 8.98| 8.0| 3.2 5
T oA iaete AR 30.00 3 .23/ 3.23| 3.0
29.00
22831 |Fruitand Root Crop |Armour Fertilizer T. H. Eldredge, Nor-
Sphieciall J 1 Lust oo Sl Works, Baltimore, wicH ottt S o 0.00 ¢
i WEL A L e Young Bros Co., g e 0.74/0.34/0.57 1.65/1.7 5.65| 2.59| 0.73| 8.97 8.5/ 8.24| 8.0 5.03! 5.0
Danielson . .. .--- 28.00 "0 5:094 500050
; 29.00
22834 Bowker's Tobacco Bowker Fertilizer Co.,|A. D. Bridge’s Sons,
Starternl oioploholiy New York City ... duillel. Jiiacd 4
arter ew York City R.H:.Z?I-a:éi:. 36.00| 20.58 ----|L.10|1.62| 2.72|2.5! 5.66| 3.18| 2.16[r1.00 9.0| 8.84| 8.0/ o
Glastonbury _____________ i : 47| 3.13) 3.0
22909 Mapes’ Fruitand Vine/Mapes F. & P. G. Co.,|Birdsey & Raven,
Manure LU D I0u New York City ...| Meriden_........--| 43.00 24.47 i
22825 |Wheeler's Potato Amer. Agric. Chem.|W. A. Collins, Jr., 1.57/0.08/0.50| 2.15/1.7| 0.36 6.84| 1.06| 8.26/ 7.0/ 7.20| 5.0/ 1.20|11.80|10.0
Marwrersl 2T ! Cit lumbia..-.. .. - i : i A (o i i
e it lyTCWm‘él?ane, a0 S 0.700.12/1.26 2.08|2.1| 5.28| 3.54| 2.44|11.26 9.0| 8.82| 8.0/ 3 08 3.08
Biftayi i s S 34.00 ) g e M v -0
32.00
22617 Complete Potato.---. Armour Fertilizer 0. H. Meeker, Dan-
Works, Balti i R 50 ORI T B i 3 :
Mgrsalmore S.b‘lfl.ry()sborn, Bran- i °-°8°-280-76 1.72/1.7| 5.76| 1.06| 0.32| 7.14| 7.5| 6.82| 7.0/ 6.65/ 6.65/ 6
. fol'd ___________ 32'00 ¥ .05 .05 .0
F. T. Blish Hdw. Co.,
South Manchester_.| 32.00
- 31.25
22824 Wheeler’'s Corn Amer. Agric. Chem.[W. A. Collins, ffct 5
Fertilizer .- ool Co., New York City] Columbia -._...... 29.00| 16.74 [ 0.17/0.14/1.67| 1.9 ‘
T. W. Crane, Dan- -98/1.7| 5.98| 2.72| 1.93/10.63| 9.0| 8.70| 8.0/ 2.24| 2.24| 2.0
BUTy s bl Saido bl 132,60 ; i
30.50
22566 |Essex Market Garden|Essex Fertilizer Co.,|W. K. Ackley, East ;
and Potato Manure, Boston, Mass...... wHagthéd _d___l_l_.-. 35.00| 18.97 B orl2.00] 2 10/2.1] 6.75| 1.5 4o
. 0. Goodsell, ‘ i B 102,21 9.75| 1.31f 0.90 8, .0| 8.06| 8.
Bristol 1 Lan L0 LHR2RI00 | 7 8.0/ 5.08) 5,08/ 5.0
H. C. Thompson,
Plainyille Lot ols 34.00
: g . ’ 34.75
Wity Bhomillies dov Sk b e i o o B o o f
ated Corn Phosphate 0., New York City|G. A. Peckham, i y . . .05| 2.65| 1.51/10.81| 9.0| Q.
SO e } ay ae 9.0/ 9.30, 8.0 1.69| 1.69| I.5
22558 [Armour’s Grain Armour Fertilizer Lightbourn & Pond,
Grower. .- ol s, Ssliimoe,, | Nawr EBEEe: <o | | 29:084i88.09 VR vt (R I B e P B
................ f s y | » . . . .5 .0I| 8. ! 4 i
e o DL v 9 5| 8.43| 8.0 2.43| 2.43| 2.0
0. H. Meeker,
Danbury JU@ia00 ) 20000
27.75
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& 68 3‘; NITROGEN. PHOSPHORIC ACID. POTASH.
S g L
. & S 4 Total 5
s s ¥ < . . & Total. o So-called | 5
S Name or Brand. Manufacturer. | Dealer. F a e g s " 2 Creluia o ﬁ :‘3’ E i Available.” i
Z »g g | is 2.1 8 z | 2 2 <
g e 4 “:‘*3.55-9"583-? s s §
S =8 3 -1 b I 5 & <
i llie| 2 B 3G P B E|%|fd|% gl g
\"“""zQOmOZGGﬁé":é“gigé
Sampled by Station - it J :
54 Ph latt, Milford 4
22827 |Williams & Clark’s Amer. Agric. Chem.|Phineas Platt, Milford| $32.00 $17.28 :
Corn Phosphate ...| Co., New York City George Beaumont, i 85.2 .---|0.641.50| 2.202.1| 6.19| 2.61| 1.50/10.30 9.0| 8.80| 8.0/ 2.10 2.10| 1.5
Wallingford ... 32.00 P
22843 |Mapes’ Cereal Brand. Mapes F. & P. G. Co., Mapes’ Branch, Hart- i
New York City ....| ford. .. .. ..... 30.00| 15.81 :
‘ A. N. Clark, Milford| 30.00 89.8| 1.34/0.08/0.68 2.10/1.7| 0.66 6.18| 1.32| 8.16| 8.0| 6.84| 6.0/ 3.71| 3.71] 3.0
22823 |Read’s Practical Amer., Agric. Chem.A.MH.dCashen, ]
Potato Special ... Co., New York City-. eriden_. ..  ......| 32,00| 16.28 i
C. W. Fulton, West h?.*f-’? ----|0.12/1.02| 1.14/0.8 3.62| 1.63| 1.54| 6.79| 5.0 5.25 4.0/ 8.62| 8.62| 8.0
Hartford (g, 20wl 31.00 e
31.50 A
22604 |Bowker’s Corn Phos-|Bowker Fertilizer Co., W.YTl. McKenzie, -
phatel e SlLLiss New York City ... aleswille Loy Jococ 31.00| 16.1 ‘
East Berlin Mill Co., 9 ----{0.26/1.64 1.90/X.7| 5.35| 3.19| I.57|I0.1T 9.0| 8.54| 8.0| 2.28| 2.28| 2.0
East Berlin__...... 32.00
! 31.50
22648 |Bowker’s Potato and Bowker FertilizerCo.,A.HD. B;lridge’s Sons, |
Vegetable Phos- New York City ---. azardville....._.. 33.00| 17.35 .0l ...
Dzt e AR East Berlin Mill Co., 91 -|0-22|1.58) 1.80/1.7| 6.14| 3.68| I.57/11.39/10.0| 9.82| 9.0 2.92| 2,92| 2,0
East Berlin.. .. ... | 34.00 by
'J. P. Barstow & Co., k i
Norwich\o Lslle ol 'a8 00 A
22575 |Swift's Lowell Potato Swift's Lowell Fertili- T. H. Eldredge, Nor- i |
Manyresmdzn om0 zer|Co., Boston-.oal [ iwich 9oc ol oot a 32.00| 15.58 6| ---.| ___|1.62| 1.62/1.6 463l 285} o 8 8
Standard Feed Co., +87| 0.50| 5.00| 8.0| 7.50| 7.0/ 4.13| 4.13| 4.0
Bridgeport sdenl 130,00 ‘
Southington Lumber el
Co., Southington .| 32.00 il
31.25 et
22754 |N. E. Potato Fertilizer New England Fer- Rockville Milling Co., ol
; tilizer Co., Boston .| Rockville _.._.__..| 3I.00 15.86 8| -.-.lo.10/1.55| 1.651.6| 4.50| 3.0 8
T. E. Green, Plain- -50| 3.03| o.70 8.23| 8.0| 7.53| 7.0| 4.27| 4.27| 4.0
ARl o Lie i e 31.00 e |
T. B. Atwater, Plants- &l
Pible i v il e 34.00 B
32.00 @
22826 |Wheeler's Bermuda [Amer. Agric. Chem. W. Smith & Son., i
Onion Grower.._... Co., New York City] Canterbury ........| 30.00| 15.32 0.12/0,
T W Crane Bogbasil 24,00 j 10/0.88| 1.10/0.8| 6.44/ 2.35| 1.97|10.76| 9.0| 8.79| 8.0| 4.29| 4.29| 4.0
31.00 j
22908 |Grass and Oat Fertili-|Lister’s Agric. Chem. .
gerd st L LS Works, Newark, D.N?. Burnham,
J ] AN MRS oadus izl 30,00]14.61 L lo.12 3 xn
22651 |E. Frank Coe’s Cele-|Coe-Mortimer Co., J.dG. Schwink, Meri- 1.00| 1.12/0.8| 3.52 2.58| 1.56| 9.66| 9.0| 8.10| 8.0| 4.18/ 4.18 4.0
brated Potato Fer-| New York City --.. TG P e e 30.00| 15.65 1 0.42/0.2 ;
Az e W. A. Burr, West O[L.04| 1.66/1.7 5.66| 2.30| 0.68| 8.64 9.0| 7.96| 8.0| 3.79| 3.79| 4.0
Hartford s Ly, 35.00

32.50
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SPECIAL MANURES. . bt ANALYSES AND VALUATIONS—Concluded.
8 '?Q 8‘ NITROGEN. Plnosmomc AciD. POTASH.
.i 3: ’.,",' gg Total 5
= S R 2 ) , =2 Total. uSo«;alled v
8 Name or Brand. Manufacturer. Dealer. f"‘; & x‘ § Sl s o Nitogsn, 4 2 % s ‘Available. Found.
’: 28 | 8 AR S W 3
8 S5 o BREC a2 & ; A 8 & : 8 2
Z > : BRI St le i sl Bl b L S T R Kot R DRl
Sampi’d by Station
Agent:
22850 N. E. Corn and Grain New England Fertili- Rockville Milling Co., .
Eertilizer L Aulunal zer Co., Boston .._.| Rockville ......-_. 29.00/$13.
ertilizor B ‘E}reen, s $29.00$13.50 _._.|0.08|1.38| 1.46|1.2| 5.69| 1.79 0.81| 8.29| 8.0| 7.48| 7.0 2.20| 2.20| 2.0
[i1c} v R (Vi et Gl iy 28.00
Sy 28.50 !
22061 |Grass and Oats ... _|Amer. Agric. - Chem.|F. M. Loomis, Granby| 24.00| IIL.I7
9 Co., New York City|G. A. Peckham, @ ceee| eof o] ceos]oo-| 9.02| 2.38| 0.05|12.35/12.0/11.40/11.0| 2.24| 2.24| 2.0
Suffield...... ..--.| 24.00
22838 |E. F. Coe’s N. E. Corn CoIfIa-Mortimer Co., WWE Warner & Bro., . s
& Potato Fertilizer. ew York City ... estville jao. lous oy 28.00| II.6I el
A T W. A. Burr, West o Vb 0.16/0.64| 0.95/0.8| 4.81| 2.41| 0.46| 7.68| 8.5/ 7.22| 7.5| 2.85 2.85 3.0
Hartford .---..----| 33.00 e
v 30.50
22682 |Fruit and Flower Germofert Mfg. Co.,|H. C. Sturgis,* Fair-
Developer..--2-1i.. Charleston, S. Collili el ds s s Sl e ilican 06 8
22653 |Potato Manure ... Germofert Mfg. Co.,|/H. C. Sturgis,* Fair- 0.88(1.34| 3.22|3.3| 0.10| 2.96| 9.73[12.79|10.0| 3.06| 4.3| 4.39| 6.50| 6.0
Charleston, S. C. _.| field_.. ... ... ----- RIS V5013
22683 Special Cotton Grower|Germofert Meg. Co.|H. C. Sturgis* Fair- 0.90(2.03| 4.59(4.1| 0.24| 2.03| 8.35/10.62)10.0| 2.27| 2.3) 0.76| 5.63| 6.0
Charleston, S. C. .| field oo oo---- w0 AS 26
014 Chittenden’sCamplete Noticoar: Fertilizer | |J. M. Lasbury, Broad 0.56(1.56| 2.88/2.5| 0.19| 2.68|10.66/13.53|12.0| 2.87| 2.0/ 3.29| 3.29| 3.0
Grass Fertilizer.... Co.,NewYork City Brook.......------ ----| 27.66 1.64(2.93 4.72/4.1| 5.23 1.67| 1.13| 8.03| 7.0| 6.90 6.0'5_47 5.47 5.0
Sampled by purchasers
and others : Sent by
22338 H.G. Soluble Tobacco|Rogers Mfg. Co., E. M. Griffin, R.F.D.,
Manuze L0 Jad ool Rockfallulle ot Granby il ohs ot 43.50| 38.45 0.66
22339}/Shay’s Potato Manure|C. M. Shay Fertilizer| Thos. Griswold & Co., 3.22| 5.22/5.0| 1.58| 7.93| 1.40|10.91| 8.0| 9.51) 6.0| 1.0512.3411.0
Co., Groton -----a- South Wethersfield.| 30.00| 24.3T
22565 |Potato *‘2” _....... Sanderson Fertilizer & 2.85| 3.45/4.0| 2.96| 4.51| 0.97| 8.44| 8.0| 7.47|.._.| 6.55| 6.55/ 6.0
Chem. Co., New Ha-|{James L. Webb, Ham-
i 30 SR WA 101 73 %0 QA A B AR 35.00( 28.20
22711 |Swift's Special Corn|Swift's Lowell Fertili-|J. M. Taylor, Kensing- 2.55| 2.773.0| 4.52| 2.52| 1.60| 8.64|....| 7.04|.-.| 2.30/12.15/12.0
and Vegetable __... zer Co., Boston_...| ton, Conn. ...-.... 36.00| 25.04 2.46| 3.28 &l
23352} |Shay’s Potato Manure/C. M. Shay Fertilizer|E. H. McCall, Leon- .28/3.3| 6.62| 1.74| 1.04| 9.40| 9.0| 8.36| 8.0/ 7.10, 7.10| 7.0
U GTOtON Juvu wnds st Bridge o Luldias gy .28
__,,————#_____ICO'Gmmnﬁ_.ﬁ__“d_/_—.ﬂ_——*—s ke 34 et 3.20| 4.30|_..| 3.26 4.52| 1.16| 8.94| .. | 7.78|..__| 6.17] 6.17|...
* Purchaser.  See note page 73.
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Special Tobacco Manures, claimed to contain potash, either
wholly or in part in form of carbonate.

« In the table below are given thirteen analyses of samples
representing nine brands of this class of special manures.

All of these mixtures are claimed to contain potash, largely in
form of carbonate, and ‘“available” -phosphoric acid. The trade
name “available phosphoric acid” _ has already been discussed on
page 35 of this report. .

Regarding the guaranty of carbonate of potash, in many cases
a chemical analysis cannot certainly prove or disprove the state-
ment that potash is present in that form.

In making valuations for these fertilizers, potash sufficient to
combine with the chlorine present is calculated as chloride ; potash
sufficient to combine with all the sulphuric acid present is cal-

ToBacco FERTILIZERS CONTAINING CARBONATES.

s Name or Brand. Manufacturer. Dealer or Purchaser.
z
=
o
|
a
22702 |Complete Tobacco Manure........ Am’n Agric'l Chem’l Co., N. Y.|F.S. Bidwell & Co.,Wind. Locks
0 Cityg ________________________ J. & H. Woodford, Avon........
F.]. Hartz, R. D., S. Manchester
92789 | Bowker's Alkaline Tobacco Grower Bowker Fertilizer Co., N. Y. City|A. D. Bridge's Sons, Hazardville
R. A. Hardin, Glastonbury.....
b Rose Arnold, Suffield.......
22787 |Bowker’s Ash Elements........... 15 0 W« "« |G, N. Thompson, Suffield.
22738 il oY . A IR N GO i & s s« (W, H, Prout, Suffield.....
92446 'Mapes’ Tobacco Starter Improved Mapes F. & P.G. Co., N.Y. City Mapes' Branch, Hartford..
| Spencer Bros., Suffield. ...
| F.S. Bidwell & Co.,Wind.
|
44 | Tobacco Ash Constituents .._._... 1 s® b ¢« « Igpencer Bros., Suffield.
i Mapes’ Branch, Hartford. o
M. ?-I ,N]gallettﬁ II\‘IIew fMi‘liford._..
29845 |Tobacco Manure, Wrapper Brand| ** " s+« & Mapes’ Branch, Hartford.. --
iy il i 1. B, Smith.* Windsor.._...: A
M. H. Mallett, New Milford..--
292847 |Chittenden’s Conn. Valley Tobacco J. M. Lasbury, Broad Brook...-
Graower) c0 NSOl sRlL L ) }1 1\? .I}“uger, WﬁndsgrBLocis...
99849 |Chittenden’s Tobacco Special with . M. Lasbury, Broad Brook...-
| Carbonate ......._.- ? .......... L. O. Pomeroy, Suffield -
29742 |Complete Tobacco Fertilizer..._.. F. F. Ford, Suffield. ...
22743 e " b - }. R. Gregg,* Suffield..
22744 i i izt Manufacturer ..........
...... E. T. Hulburt, Somers.
H. P. Lane, Suffield. ...
L. W, Allen, Suffield...
L. A. Kent, Suffield....
H. L. Spear, Suffield... ---
21812 5 4 b A% AR % pad M =2, J. R, Gregg,* Suffield_........--

* Purchaser.
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d as sulphate, and any excess of potash remaining is then
ated as carbonate. We repeat that this does not necessarily
flict with the manufacturer’s statement that a part or all of
potash was put into the mixture as high-grade carbonate.
tter has been fully discussed in previous reports.

il ‘ GUARANTIES.

‘samples representing three brands have less than the guaranteed
of potash. This deficiency is, however, in each case balanced
ey equivalent by an overrun of some other ingredient.

’ Samples Requiring Special Notice.

’.if)lds & Whipple’s Complete Tobacco Fertilizer, of
analysis is given below, was sent by J. R. Gregg,

ANALYSES AND VALUATIONS.

PHOSPHORIC AcCID. Porasu

So-called

Total. |, Available,”

alculated as
chloride.
alculated as
carbonate.

B ‘Waéu-aolubie.

Calculated as

0
S sulphate.

‘ Citrate-insoluble,
Found.

l Water-soluble.

lc
‘c

§ , Citrate-soluble.

o
w
)

o
S
S

2.85

fas
o
1)

6.52 5.38

. 9.07
IL.55
9.20

6.03| 6.0
7.71| 6.0
8.13 6.0

1.25
1.14
0.80]

10:30| -~
14.72
I.35

20.55

8.0

2.1§

6.31 1.20[ 3.30| 8.48

5.63| 4.5 3.85 1.40 6.26| ro.71

4.98
7.78

4.0
4.0

3.96, 0.51 5.82

3.0
3.0
3.

8.0

7-73

2,21
5.62

5.57 0.90 2.51

0.38
0.31
0,28

3.90
4.14
4.03

eesa] '3.52 1.05
1.00|

0.90.

304
2.32
3.11

5-35
5.18
5.26

3.75

0.26

3.77 4.71

_—

3.0/ o0.16

4-45

3.62| 5.98

l Guaranteed.

5.55 9.5

15.0
15.86(15.0
1.0

12.98(15.0,

10.5

I Chlorine.

1.04]

0.68

0.94

o.to

1.05

0.38
0.68

0.79
0.75
0.68

Sulphuric acid.

N
[}
)

e
G
<}

7.40

1.88

1.07
1.58
1,06

1.87

*F. 0. B., Hartford.
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22907 is the same brand, sent by J. R. Gregg and sampled
from stock of 1900. '

22745 is Olds & Whipple’s Complete Tobacco Fertilizer, with
extra lime, and was taken by the station agent from stock of
F. F. Ford, Suffield. The partial analyses of these two samples

are:

22907 22745

Nitrogen of nitrates (4g b gl s 0.56

Nitrogen of ammonia .....c...ccovivvivinns e 0.07

T Nitrogeny oxganiel: o e ee i anih, Vs, odosy bolh 3.33

Nitrogen, fokal oot s S o s elis s 4.70 3.96

Total: phosphoricfacidiis st/ Lot dsdeipl 2.08

Potash calculated as muriate ............... 1.30
Potash calculated as sulphate ...... .00 0. 1.73

Potash calculated as carbonate ............. 3.67 dk

Eotashatotaliv e i ont o Sald el (e s 6.70 4.79

HOME MIXTURES.

In the following table are analyses of seventeen samples of
mixtures, which were prepared on the farm or in a factory from
a formula given by the purchaser and from the materials which
are specified.

No direct comparison between the costs given in the table and
the valuations is possible because the cost does not in all cases
refer to retail cost per ton of the mixed and bagged goods.

Thus the costs of the mixtures from the Connecticut School
for Boys, 22540 and 22541, cover the unmixed chemicals bought
in mixed car lots. ;

The cost of Mr. Treat’s fertilizer, 22347, covers that of the
chemicals at the farm and of mixing.

The costs of 22611, from the Norwich State Hospital, 22853,
22854 and 22855, from Mr. Fenn, and 23356 from Mr. Clark,
are for goods mixed by a manufacturer according to buyers’
formulas and delivered at the farm.

What is included in the cost of 22656 is not known.

The costs of 22712 and 22713 are for chemicals, delivered,
unmixed. '

23011 is a farm-made mixture of hen manure, night soil and
raw phosphate with a few hundred pounds of cotton seed meal
and a much larger amount of muriate of potash. It is designed
to use on corn in the drill, being supplemented by a good dressing

COTTON HULL ASHES. 107

ble manure. The estimated cost takes account of cost of

erial and labor of mixing and screening the mixture so that
1d be applied with a machine.

. average composition of these home mixtures is, nitrogen

phosphoric acid 9.59 and potash 9.75 per cent., being very

y higher percentages of both nitrogen and potash

ound in average factory-mixed goods.

. COTTON HULL ASHES.
our samples of this material have been analyzed this

- Sold by Olds & Whipple, Hartford, sampled and sent
azard, Suffield.
Sold by Spencer Bros., Suffield, sampled and sent by

‘Sold by Olds & Whipple, Hartford, sampled by station
stock of G. A. Peckham, Suffield.

d by Spencer Bros., Suffield, sampled and sent by
Suffield.

22500 22413 22722 22147

St LT RN 26.47  23.66 22.60 12.06
....... 25.00 25.00 22.00 14.50
........... $51.00  50.87% 35000 3200

ents per Ib. 86 9.6 0.8 10.2

- of rpo'tash per pound an allowance of
hosphoric acid contained in the ashes.
 WOOD ASHES,

: 8‘1VES analyses of ten samples of Canada
own origin and four from domestic manu-

le DEIRSHIES L alin )
L ¢ :15
: .................................. 30.34
................................. 2.78



108 CONNECTICUT EXPERIMENT STATION REPORT, 190Q-IQIO.

Home MixTURES. FORMULAS,

ForMULAS. POUNDS PER TON OF MIXTURE.

St;‘oi.o“ Made by or for

h Grade Sulphate

Potash.
Potash,

o
Cotton Seed Meal.

Dried Blood.

‘ Muriate of Potash.
Tankage

l Nitrate df Soda.

l Acid Phosphate.

| Double Sulphate of
| Bone Black.

} Bone.
’ Hi

22540 Conn. School for Boys,
Meriden (Grass)... ---- 500|250| 500/400|350)| - -~ |- -|-==|-mmfeanlonn
22541 [Conn. School for Boys,
Meriden (Vegetables)--.|100{200| 750 750 - --|200| - |- --|---|---|---
22347 |Chas. R. Treat, Orange -_.|240 360| 700[700|- - o|-nn|-cn|-ti]aana]amn]ann
22611 |W. S. Palmer, Norwich
State Hospital (Potatoes).| --|400{1I04/490- |- | u|oun|mmmfonn|-mo
22656 |Robert B. Fowler, North
Guilford . c...0. L0 100|300{1000[600| - - - |- == |- -f-muc]--=|acaionn
22712 |(W. A. Simpson, Walling- i
ford. (Corn). s i.sesays o) 300(400| 500450 - |- -~[350(- |- - f-c-fanm
22713 [W. A. Simpson, Walling-
ford (Potatoes) ----- . -.|369|---| 369/492|---|---|---|400|370|---|---
22853 |Dennis Fenn, Milford (No.3)[100200| 800|---|---|.--|200|..-|---|I00 600
22854 s 2 ¢ (No. 2)|200/300| 800|.-_|-.|---|100|.__|.--|---|600
22855 £ i «  (No.1)|200|200| 800|-._|-..|..-|200|--_|-.-|.--|600
23011 |Fred Lyman, Manéhester: feunfesdberiybinaaigis o tloc ded <l mnlze-
23356 |H. E. Clark, Middlebury
(Top Dressing) ----- ---- 400|- _-|----|---|---]---|900]|400|- - -|300]- - -
22654 |S. L. Tuttle, Gaylord Farm
Sanatorium, Wallingford-|700[400|----{900| - - |- -|---|--o|-cn|-mn|-n-
22375 |H. B. Cooke, Georgetown ||| co|-anfocnfonnfonofomm]omnfomnfomn
22781 |R. J. McCleaver, Cheshire || .| co-)oonlooofouofonofomnl o o] om e oo
22400 |Andrew Ure, Highwood,
| Loyl RO R BB S T PRI (RS, a8 8 el d AR £iand LTI i 2
22401 |Andrew Ure, Highwood, )
11 o p b e OSSR R IFRVAG (SHITA INCAIRT) PO, e St VRS B SN VRS podh | e

The water-soluble potash is largely in form of carbonate, which
in the pure state costs 7% to 8 cents per pound, but for ordinary
farm use is not more valuable than muriate costing 4% cents per
pound.

The phosphoric acid may be reckoned at 3 cents.

Making this allowance and deducting from the average
cost of the ashes, $13.00, leaves $7.40 as the cost of lime
and magnesia, of which there is an average of 662 pounds
in the ton. This is at the rate of $1.12 per 100 pounds of
lime and magnesia, considerably more than the cost of these
things in slaked lime.

B ! HOME MIXTURES. 109

' ANALYSES AND VALUATIONS,

=8 i CoST AND
"“‘ ANALYSES. VALUATION.
=
fih @
i - K} = < =il R g
y s . S S 08 ;-
on| Z g § = [hastias '3 5
tion| I S T - e P g g
i ] ag i £ = N AT ) g £
iy et ) ) < 2< 55 39, §
i e 58 g Z 8 | fa | Fa | &. : 5 2
0 T oS M AR T LT 2 g
X S o = » ]
) E 2 = o o
i e 3 8= gz g @0 < - 3
Ly =P = 3 LT - -V -1 5< s g =
iz & & & " % ¥ i i i i
i

520 | 2.40 | 3.09 | 0.50 | 5.99| 9.47|$28.75%$30.18

2.02 | 4.94 | 4.41 | 1.06 | 10.41| 8.30| 24.25%| 25.26
3.87 | 4.24 | 4.38 | 1.18 | 9.80| 10.31| 28.60 | 29.50

| 0.22 | 3.88 | 4.10| 3.65 5.66 | 1.14 | 10.45| 10.07| 28.38 | 31.39

0.10 | 2.79 3.76 | 4.42 | 6.42 | 2.21 | 13.05| 7.11| 28.40 | 28.76

4.58 | 2.35| 5.43 | 1.15 | 8.93| 12.23| 31.63 | 32.53

-7

5.22 | 3.14 | 2.18 | 0.46 | 5.78| 9.36| 33.60 | 31.71
3.25 | 3.32 | 6.96 3.88 | 14.16] 7.35| 37.00 | 27.18
3.70 | 3.87 | 4.83 | 2.24 | 10.94| 9.91| 38.50 | 29.1I
3.44 | 4.55 | 4.80 | 2.21 | 11.56] 8.54| 38.00 | 27.42
0.90 | 0.3I | 6.23 | 4.71 | 11.25| 14.89| 20.00 | 22.47

5.40 | 0.31 | 6.35 | 5.88 | 12.54| 10.32| 36.60 | 36.14

5.24 | 5.51 | 1.28 | 0.19 | 6.98| 10.55| .... | 31.66

4.88 | 0.80 | 5.61 | 0.77 | 7.18/ 10,04| .... | 31.19

4.58 | 1.10 | 4.80 | 0.37 | 6.27| 7.16] .... | 26.88

5.22 | 3.48 | 4.48 | 1.44| 9.40| 4.67 .... | 20.15

2.79 | 3.31 | 4.12 | 1.01.| 8.44| 15.55| .-___ | 20.71
* Wholesale.

> 1n ‘.3shes, however, is very fine and is in form of
'ifa(:_ts:whlch give it a somewhat higher agricultural

LIME-KILN ASHES.

‘ashes from wood used in making quicklime from

11Ch are unavoidably mixed with much lime dust.
"11789, sent by R. H. Gardner, Cromwell; 22377,
Vitchell, New Haven; 23400, sent by H. B. Cooke,
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LIME.
etin 163, of this station, February, 1909, gave analyses

limestones found in this State and in Massachusetts and

ious forms of agricultural lime made from them, with
ate wholesale prices and freight rates to Connecticut

1e following samples have been analyzed since that

Quicklime.
‘made from limestone by roasting to expel carbonic

ter. As sold it contains more or less of these ingre-

ch it absorbs again from the air.
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22391, from Farnam’s Cheshire Lime Co., Mass., sampled and ¥
sent by James Price, Warehouse Point; 22542, from the Ver-
mont Lime Co., Greenfield, Mass., sampled and sent by A. F.

- The lime in them is compact and offers much less surface
solvents of the soil and plant roots than the same amount

Burnham, East Hartford; 23399, sent by H. B. Cooke, George-
town; 22578, sent by C. J. Dewey; Buckland; 23340, from
Warner-Miller Co., New Haven, sent by E. A. Wilcox, High-
wood. \

23855, “Air-Slaked Lime” from Warner-Miller Co., New
Haven, sampled and sent by D. L. Clarke & Son, Milford. It
contains much unburned limestone.

ANALYSES.

22391 22542 23399 22578 23340 23855
§ 545 oA AR B S 67.67 75.18 43.66 35.68 61.31 63.28
Magnesig s teilsbidy i 28092  20.39 AP L
Motsture:/ oo Dl 10.13
Tnsoluble S aditiataa 0.30 0.60
@ostperston’ Uil Ll sl $7.00%* 8.00 5.007
Lime costs cents

persionhss Ui, 52 53

Carbonate of Lime.

22398 and 22399 are fine coral limes from Kissimmee, Fla.,
sent by F. O. Ives, West Cheshire; 2551 is marl from Caledonia
Marl and Lime Co., Caledonia, N. Y., sent by L. C. Brainard,
Thompsonville; 22978 is carbonate of lime, sent by George A.
Bush, Rahway, N. J.; 22904, ground oyster shells, from
Adamant Plaster Co., Fair Haven, sent by N. J. Robinson,
Montowese ; 23343, shell lime from Adamant Plaster Co., sent
by G. W. Thorpe, West Cheshire.

ANALYSES.
; 22308 233099 22551 22978 22904 23343
Litne/F s it a s i 54.52 44.69 49.93 35.60 25.24 41.09

Equivalent carbonate.. 07.26 79.73 88.26 63.73 45.07 74.98
Insoluble in acid ..... 4.87
Price per:ton Lu:liuiu . $8.50 6.00

The agricultural value of any of these samples of lime depends,
not only on the actual quantity of lime in it, but largely
also on the fineness of the product. Unground oyster shells or
limestone will lie for many years in the soil without going to

* Car lot. T Per ton at kiln, 7 miles distant.
-

" MISCELLANEOUS FERTILIZERS.

‘ SOOT.
- Soot from furnace flues, sent by N. S. Platt,

BaRenAs ammonia ., Lol ., 3.40 per cent.
.......................... 1.12
e e 4.52
Bottbitetpotashy by, .. L ion L L 0.71
SEEIR e ST O Lt U T 0.63
............................ 45.56
............................ 44.81
100.00

: spa;;l;, 23836, contained 6.32 of nifrogen and 0.80

' liementages.of nitrogen—higher than usually found
I—explain its value as a fertilizer.

i ~ NITRATE OF POTASH.
by Mrs. A. Pouleur, Windsor, contained 46.84
A’VERIZED SHEEP MANURE.

ital /fguam) Co., Aurora, Ill., and 23354, from
g urg Co., Chicago, both sent by the Elm
, New Haven; 22454, Wizard Manure, from
& Pond, New Haven, and J. P. Barstow &

ANALYSES,
..... 23355 23354 22454
T R 2.52 2.58 2.50
................. 1.47 352 1.54
.................. 2.17 2.00 1.41
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TOBACCO STEMS AND TOBACCO DUST.

21787, sent by Ariel Mitchelson, Tariffville; 221‘26 and
22127, tobacco dust, from Red.Lion Tobacco Co., Red Lion, Pa.,
sent by R. E. Abbe, Thompsonvillg: 5 22419, Kentucky stems,
bought of Olds & Whipple, Hartford, sent b'y F. N. Buckland,
Glastonbury ; 22420, seed stems, bought of cigar manufactur.ers
and sent by F. N. Buckland; 22520, bought of R. M. Goodrich,
Hartford, sent by Geo. Rengerman, East Granby.

ANALYSES.

21787 22126 22127 22419 22420 22520
Nitrogen as nitrates ... .... 0.86 0.39 0.40 0.47 2426
Nitrogen as ammonia .. .... 0.14 0.10 0.27 0.23 I. 2(3;
Nitrogen, organic ...... 1.63 1.47 1.03 1.07 1.61 2.
Total nitrogen ........ 1.63 2.47 2.42 1.74 2.51 o.og
Phosphoric acid ....... 0.48 0.56 1.48 0.51 0.52 .,;54
Potashy s U . 3.70 5.21 5.26 5.18 5.32 2.64
NEOISEITE 110 s i s vs e sl nta s 17.50 30.87 1789  26.64
Cost per ton . yibi. b $10.40 10.50 13.00 12.00 12.00

SALT WASTE.

22045 and 22157 are wastes from powder works sent by
Andrew Kingsbury, Rockville. One contained 0.26 per cent.
of nitrogen as nitrates and 4.99 of potash; the other 0.29 per
cent. of nitrogen and 1.25 of potash.

PLASTER.

22873. Nova Scotia Land Plaster from Adamant P'laster €o,,
New Haven, sent by A. C. Dickinson, Roxbury, contained 32.81
per cent. of lime, equivalent to 100 per cent. of pure hydrated
plaster. il

22324 is a precipitated plaster, a by-product of a chemica
- industry, containing phosphates, as the analysis show.s. Sent by
E. A. Jones, New Canaan. Made by Independent Baking Powder
Co., Jersey City.

ANALYSIS.
Water-soluble phosphoric acid ............. 3.28 per“cent.
Citrate-soluble phosphoric acid .......c..vuues 1,67 i
Insoluble phosphoric acid ......coovveeueennn 2.06 0
Total phosphoric acid .....cc.ecovenavsucens 6.91 g
Bigimye . o oab I RS S Wy & R ta e 27.14
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LAVA FERTILIZER.

23348. Mount Pelée Lava Fertilizer, from the American
th Association, Clifton, N. J., sent by W. H. Shumway,
lin, who states that it is claimed to destroy all insects in the
il and keep plants in a healthy condition, free from disease.
»st, $15.00 per ton. It contains 0.86 per cent. of nitrogen,
7 per cent. of phosphoric acid and 0.07 per cent. of water-

rice and have not any general interest or value, but are given
e following our invariable rule to publish every analysis which
1ade.

2 m, from S. C. Lewis, Stratford; 22010, from H. C.
phrey, N. Y.; 22808, from Mrs. A. Pouleur, Windsor ;

0 and 23361, from Harriet L. Merrow, Merrow; 23365,
Miss Freda Gernon, New Milford.

0.07 3.66 1.26

ANALYSES. |
21997 22010 22808 23360 23361 23365
1.19 4.64 e 0.95 2.20 0.30
1.38 5.69 Aipgh 3830 2313 1.64

3.45

“PEAT OR SWAMP MUCK.
7. Black soil, having somewhat
t by B. W. Francis, West Cheshire
by J. S. Dewey, Tariffville,
1. - 23385, 23386 and 23387
Ps on his farm at New Cana
‘of several acres in which t
- The sample came fro
about two and one-hal
dug three or four we

the appearance of muck,
. 22980, Swamp Muck,
contained 1.38 per cent. of
» sent by E. L. Conant, from
an. 23385 was taken from a
he peat is from three to nine
m one foot below the surface,
f feet below the surface. Both
eks and stored in a dry cellar.

’.28393 are dried peat, sold as filler or
ial fertilizer, See page 75.
t by Elters Button, Waterbury,

“conditioner”

from his swamp.

b X
TR
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ANALYSES.
As received.

22357 23385 23386 23387 23391 23392 23393 23304

Moisture .......... 12.24 81.62 88.73 61.02 0.65 1443 10.76 80.49
Organic and volatile 231 1756 1093 0.16 87.16 67.15 68.08 16.83
Mineral matter .... 8545 082 034 2892 319 1842 2026 268

100.00 I00.00 I00.00 I00.00 I00.00 I00.00 I00.00 100.00

Nitrogen total ..... 036 018 038 146 281 304 064

of which |
as AMMmMONia/ ... | lsvee O0F 003002 016 010 0.I6
Water-free.
23385 23386 23387 23391 23392 23393 23394
Organic and volatile ..... 05.52 0609 24.05 0648 7847 7729 86.26
Mineral matter .......... 448, /3.01 ‘#s08 | 352 oy B3 aory | 1394
100.00 100.00 I00.00 I00.00 I00.00 100.00 I100.00
Nitraben rusis AR« v 1.08 160 042 1.61 328 340 328

The nature of these peats is best compared by examining their
composition in water-free condition.

Three of them, two from Mr. Conant’s swamp and one from
Mzr. Scranton’s, contain over 95 per cent. of vegetable matter or
humus and these are the most valuable. Mr. Button’s sample
and the two peats sold as dryers would no doubt make excellent
absorbents. Mr. Conant’s third sample, 23387, could probably
not be handled to any profit. It contains too little vegetable
matter and too much sand and soil. :

The farm value of peat does not rest on its action as a
fertilizer. It contains only very small amounts of either phos-
phoric acid or potash and while it may contain, in the water-free
condition as the analyses show, from 0.40 to 3.40 per cent. of
nitrogen, yet this nitrogen is in an insoluble and relatively inert
condition. It is clear that this must be so. Peat is formed by
the slow decay of vegetable matter under water and with a very
limited supply of air. What is soluble and readily decomposable
is decomposed and dissolved during the process, leaving as peat
the residues which strongly resist any change.

Peat, nevertheless, has an agricultural value as an amendment
depending, as Johnson has shown, on

1. Its remarkable power of absorbing and holding water both
as a liquid and as vapor:

2. Its power of absorbing ammonia and other gases:

MISCELLANEOUS FERTILIZERS. ; 117

- 3. Its action in modifying the decay of organic (animal) and
‘ etable bodies :

4. Its effect in promoting the disintegration and solution of
neral matters in the soil:

5. Its influence on the temperature of the soil.

ere is not space here to discuss these points in detail. A
cial bulletin on the subject is planned to call again to the
tention of farmers the work done by Professor S. W. Johnson
‘the subject many years ago. It must suffice here to say that
hing makes so effective an absorbent in stables as dried or
1f-dried peat and that the experience of Connecticut farmers
’ years ago indicated that a compost of equal parts of
at and horse manure was equally as effective as the same weight
se manure alone.

The great trouble is in getting peat dry enough where it is
g to make the necessary hauling not too expensive.

ASEXUAL TRANSMISSION OF VARIATIONS
IN THE POTATO.

following paper by Dr. East on the transmission of varia-
] t.he potato from one generation to another through the
will not be generally distributed, because it is a technical
ion of research work, the details of which are of interest
to students of the principles of heredity.

1 be included in the bound report which is supplied to
€S, a}nd copies will be sent on application to those who
ave it.
pOints. established in this paper which are of practical
and importance to potato growers and breeders may be
ummarized as follows:
dy of variation in the tubers within a single variety of

shown three things of special interest to the com-
grower :

atu?ns. in resistance to drought are not inherited. They

ariations in different individuals in the time of setting
t‘he tubers are very small at the time of the drought
Will survive; if the tubers are more than half mature
“,‘the vitality of the plant will have been used to such
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an extent in their production that the plant is likely to die pre-
maturely. Tubers from such plants have less vigor than those
from plants that have matured normally. '

2. Inherited variations sometimes take place in tuber repro-
duction, but they are rare and are simply losses of unimportant
characters. No grower should expect; therefore, to obtain varie-
ties by this means that will possess a greater commercial value
than is possessed by the parent variety.

3. _The numerous variations in yield, size, etc., that are always
present in potato varieties are due to circumstances of environ-
ment and are not inherited. Continued selection of large tubers,

therefore, will not increase the average size of the variety. On

the other hand, if tubers which are diseased or immature are
planted, the resulting plants have less vigor and the yield is
thereby decreased. '

HE TRANSMISSION OF VARIATIONS IN THE
POTATO IN ASEXUAL REPRODUCTION."

By Epwarp M. Easr.
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INTRODUCTION.

In a previous paper (3), two series of data were presented,
each giving the results from one year’s selection of the extremes
of a highly variable but accurately determined fluctuating char-
acter of the common potato,” Solanum tuberosum L., when these
extremes were reproduced asexually. The character under con-
sideration was the total content of nitrogen determined by the
Kjeldahl process. In one series, extremes averaging I14.07 per
cent. and 875 per cent. in total nitrogenous matters when cal-
culated to water-free basis, yielded crops averaging 14.70 per
cent. and 12.59 per cent, respectively; in the other series,
extremes averaging 18.00 per cent. and 13.37 per cent. in total
nitrogenous matters, yielded crops averaging 10.90 per cent. and
0.29 per cent, respectively. These figures were due apparently
to a correlation between mother and daughter tubers—if one may
be allowed to use such terms—and yet the evidence even at that
time did not appear to the writer to justify a conclusion that
asexual fluctuations were inherited.

In the first place, the material at our disposal was a commer-
cial stock, with nothing to guarantee its purity but our own
judgment. Furthermore, it was slightly affected with scab and
was treated with formalin for this disease. This treatment,
poor soil and weather conditions, and the use of Paris green
were so unfavorable to development that but few normal tubers
resulted. This loss limited the data of the first series to one
year, besides increasing the experimental error by making it
impossible to compare tubers of the same state of maturity.
The crop from the extremes of the second series, though much
better than that of the first series, was small and could not be
regarded as a normal crop of tubers. It was also a commercial
stock. This experiment was terminated by a loss of the crop
while it was in storage.

These statements show that it is impossible to conclude that
our own observations included cases of definite inherited change
among nitrogen fluctuations; on the other hand, the authenticity
of certain cases reported by others, where permanent changes
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such as loss of color have occurred in somatic tissue, cannot be
doubted. Furthermore, in an exhaustive review of the work of
evious investigators (3), the writer also found evidence that
rare instances heritable change in shape, size and chemical
position may have occurred; yet it was quite evident that in
st of these cases the already complex question had been ren-
ed more complex by refusing to distinguish between factors
belong essentially to the study of heredity, and factors that
primarily those of the physiology of development. In spite
e unconvincing nature of the published records concerning
es .qther changes, there is no a priori reason to believe that
e color variations noticed in commercial practice are the only
nissible variations that occur; and in any case the nature,
uency and causes of variations that do occur are entirely
ermined. :
sse reasons were of themselves sufficient to make it desira-
have the work repeated, with the experimental errors
?ted as far as possible; but there was still another reason
__repe_tition. Since the previous experimental work had
completed, Johannsen had published his classic monograph
lichkeit in Populationen und in reinen Linien” (5), in
‘concluded, first, that in a pure family line arising fl"om
eljf-fertilized seed, fluctuations are not inherited; second
etic changes may take place within a pure line, and When,
ange occurs in an individual, its progeny at once forms
€ pure line or biotype. This piece of work was so
in all of its features that many biologists were at once
that his conclusions were correct. Other investigators
o ed for cort:oborative . evidence. Such evidence has
een fort'hcommg. Jennings’ (4) beautiful investigations
g inheritance in protozoa lead him to exactly the same
‘that Johannsen had obtained with beans as a material
i left asexual fluctuations out of consideration'
no essefltial distinction has yet been shown betweer;
u::}atxons of a pure line prop'agated by sexual repro-
lings, by his work on unicellular organisms, has
great similarity between inheritance in sexual ’pure
eleta}nce in asexual reproduction. In this paper
_s1mllarity between the inheritance of fluctuations
Production in multicellular organisms and that in the
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classes treated by Johannsen and Jennings. Although the data
are comparatively few, still they are sufficient, I think, to give
a relatively high probability to this conclusion.

THE MATERIAL AND ITS TREATMENT.

In 1906 a number of both foreign and domestic varieties of
potatoes was gathered together to observe the frequency with
which differentiations oceurred within a variety reproduced by
tubers. In 1907 other varieties were added until they theluded
over seven hundred named commercial varieties as well as a
large number of seedlings. The sources of the varieties in Europe
were Vilmorin, Andrieux & Cie. for France and Germany, and
Sutton & Co. and Thos. Scarlett for England and Scotland.
In the United States practically all of the introducers of commer-
cial varieties contributed to the collection. Observations were
made upon this stock in 1906, 1907, 1908 and 1909, although a
number of varieties were discarded in 1908 because their char-
acteristics were the same as those of other varieties. Among
our unnamed seedlings was one of Early Rose, the seed from
which it was grown being in all probability self-fertilized. It
had no color either in the sprouts or in the skin; its shape was
short oval round; its eyes deep. There were several excellent
reasons why it would make a good subject for an investigation
of the correlation between mother and daughter tubers when
extreme fluctuations were selected. Having been raised from
the seed in 1901, selected from a single hill in 1902, and care-
fully propagated by tubers for four years, there was no question
but that we were dealing with a single variety wherein any
variations present were produced asexually. In addition, there
is reason to believe that the characters that it possessed are all
recessive, as follows: white tubers, recessive to colored tubers;
white flowers, recessive to colored flowers; deep eyes, recessive
to normal eyes; roundness, recessive to elongation. Our reasons
for this belief will be published in a separate paper. That the
exact characters possessed by the variety are of some importance
will be seen later when the evidence tending to show that bud
variations are always losses of dominant characters, is produced.

Our material in 1906 for this portion of the investigation,
then, consisted of about four bushels of tubers that had been
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undred and seventeen representative tubers with the following
eight distribution were selected for analysis.

TABLE 1.

RIBUTION OF WEIGHTS OF TUBERS OF ORIGINAL Stock, CRroOP OF 1906

137 + 2.06 S. D. = 32.97 + 1.45 C. V. =24.07% + 1.214

lass centers in grams | 85| 105| 125| 145

205| 225| 245| 265| 28
e SRR 2| 25| 40| 28 | |28

ol "ol o el Ty

165/ 185
24 lihetll

- These tubers were sampled with a cork borer twelve millimeters
diameter, lengthwise but slightly to each side of the center—
hod that previous experience had shown to be accurate (3)
Qf-these samples was cut up and dried to constant weight.
temperature of 104° C.,, in a glycerol oven through which a
of hydrogen was passing. This gave the dry matter
ination. The total nitrogen was determined by the regular
1 method as used by the Association of Official Agri-
l,‘Chemists. The total nitrogen was multiplied by the
r 5.5 and called total nitrogenous matters, although it is
nized that this factor may vary in a vegetable like the potato
!M.,the different nitrogen compounds are numerous Yet
ver fact that there are various compounds of nitrogen .should
a g:reater chance to determine whether variations in
0 as.SImilate nitrogen, constant in succeeding seasons, are
!”» with frequency in somatic cell division. j
1 discussing the data obtained, the simplest biometrical con-
‘have been calculated, using the formulze given by Daven-
1). The computations were all checked, but not in every
\},';two individuals. In each instance all of the figures
0 used, although there are a few cases where strict

tlcal treatment would call for the rejection of one or
eme variates.

£X
B,

]

ve that in cases where individual analysis is impossible
£rn statistical treatment is a great aid in concentratin ’
1on on the meaning of the figures en masse yet ther%
€Sire to argue that this treatment brings out Jmore than
een by careful examination of the original data.
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INHERITANCE OF FLUCTUATIONS IN COMPOSITION.
Results from the Analysis of the 1906 Crop.

The results of the analysis of the crop of 1906, from which
were made our first selections for planting, are given in tables

four to seven.
The classes in the frequency distribution of dry matter are

centered on the even per cents. The mean is 18.15 =+ .118 per
cent., which is close to the average in water-free substance that
ahalyses of a number of American varieties have shown. They
are moderately variable, the coefficient of variation being
10.47 = .463 per cent. Owing largely to the fact that in the
highly variable character, weight, one or two individuals were
found with a low per cent. of dry matter, the correlation between
weight and dry matter is —.275 + .058. It is probable that
the moderately wet period, during the time these tubers were
maturing, is the cause of this, although it may very well be that
there is generally a slight minus correlation between dry matter
and weight.

The nitrogenous matters calculated to fresh material show
a regular distribution with a mean of 1.92 == .015 per cent. The
standard deviation is .248 = .o11, and the coefficient of variation
is 12.05 == .580 per cent. When calculated to dry basis the mean
is 10.75-£.129 per cent.; the standard deviation is 2.08 & .091;
the coefficient of variation is 19.35 = .740 per cent. There is no
correlation between the weight of the tubers and the per cent.
of nitrogenous matters, fresh basis; when calculated to dry
basis, however, there is a slight correlation with weight, namely,
121 + .061. As this correlation is only twice the probable error,

“we cannot be certain that it is a true value.

There is no doubt concerning the negative relationship between
dry matter and nitrogenous matter, as the correlation coefficient
is — .346 = .055 when dealing with nitrogenous matters, fresh
basis. The constant is naturally greatly increased when we use
the dry matter as a basis for reducing the nitrogenous matters
to comparable form. It then becomes — .758 == .026. This rela-
tionship between dry matter and nitrogenous matters is not
unexpected, for it is pretty definitely established that in all
starch-storing plant parts, relatively more nitrogenous compounds
are formed in the early stages of growth, and relatively more
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compounds in the final stages. This fact should be
bered when we consider correlation between mother and

rom Growing the Extreme Nitrogen Fluctuations of
the 1906 Crop.

‘the one hundred and seventeen tubers of the 1906 crop
been analyzed, ten tubers high in nitrogenous matters
;";ubers low in nitrogenous matters were selected for
in 1907. The basis upon which they were selected was
cent. of nitrogen, calculated to fresh basis, for the
tion of dry matter took about seven days and it was
best to plant the tubers before its completion. Table
er, shows that the calculation to dry basis in no case
classification of the individual.

TABLE II.

Nitrogen Extremes. Low Nitrogen Extremes,
Nit. mat, | Nit. 4 it. i
fresh b, :lryn;:t gr‘;.Jrrl‘s. m?t?;r. rfquetslll.n l?.t. Ntl'ltl"ynl‘ft'
2.48 13.76 136 I
7.32 1.53 ‘8.8
:ng 14.27 158 18.11 1.45 8.0113
2.3 16.00 203 16.01 1.42 8.87
2.37 13.18 129 18.72 1.30 6.95
2.49 15.12 187 18.30 1.63 8.91
2.43 15.00 I51 19.09 1.52 7.96
2.36 14.14 106 18.90 1.50 7.94
2.36 12,50 114 19.85 1.61 [ 8:11
2.28 15.37 103 19.26 1.61 I 8.36
f 12.85 120 21.66 1.43 | 6.60
v 14.22 ’ 141 ’ 18.72 1.50 ‘; 8.05

€ ten tubers of each selection was cut in four
'€qual weight as possible. It has been found by
ments, t!lat if other conditions are equal, the yield
s ly with the size of the seed piece; therefore,
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we endeavored to have our selected tubers and the planted
pieces as uniform in size as possible. Notwithstanding the desire
to obtain a normal crop, a sufficient number of tubers could
not be analyzed to have. the extremes especially uniform, nor
were the planted pieces large enough to yield very good crops.
References to table nineteen, however, will show that a fairly
normal crop was obtained. :

The tubers were planted on uniform soil in contiguous rows.
They were allowed to develop naturally, the larvae of the-potato
beetle being removed by hand and no sprays of any kind used.
The season was somewhat dry during July and the first part
of August, but there was a normal rainfall in the spring and
in the latter part of the summer.

The chemical determinations upon the crop were made in
the same manner as before. Where possible three tubers were
analyzed from each hill. This would give twelve analyses of
daughter tubers from each mother tuber. In a few cases, how-
ever, only one tuber was large enough for the analysis to have
any value. The complete data are shown in tables twenty and
twenty-one.

Table nine shows the correlation between weighted mothers
and their daughter tubers in nitrogenous matters, dry basis,
from the high nitrogen plot. The coefficient of correlation
— 387 + 054 shows that there was no positive correlation
between the deviations of mothers and daughters of this one
selection; nor was there any positive correlation between moth-
ers and daughters in the low nitrogen plot. For the fact that
there is a minus correlation as high as — .510 == .051, I have no
explanation. It is undoubtedly a physiological phenomenon, con-
nected with the various states of maturity of different indi-
viduals. It illustrates how easily data from one season might
show a positive correlation that would be mistaken for a proof
of the inheritance of fluctuations. (See paper No. 3.)

Table eleven shows to better advantage that there was abso-
lutely no inheritance of fluctuations. The weighted arithmetic
means of the weighted mothers were 2.23 per cent. and 1.55
per cent. for the high and the low nitrogen plots, respectively,
yet the frequency distribution of the daughters is so nearly the
same as to be quite remarkable when the small number of indi-
viduals is considered. Both have the same mode at 2.5 per cent.
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means are 2.51 = .028 per cent. and 2.51 == .027 per cent.
pectively. Two aberrant individuals raise the coefficient of
variation in the high nitrogen plot to 17.41 = .800, while in the
nitrogen plot it is 15.62 == .771; but if these two individuals
discarded the variability is about the same.

he similarity of the progeny of the two plots is just as
when we examine the nitrogenous matter figures calculated
ter-free material. The weighted arithmetic means of the
hted mothers of the high and of the low nitrogen plots are
| = .073 per cent. and 8.12 & .015 per cent. respectively, yet
eans of the daughters are 12.74 & .171 per cent. and
=+ .170 per cent. respectively.

bles thirteen, fourteen and fifteen we have considered a
e inheritance of fluctuations in dry matter. Taking the
nd low nitrogen plots separately, the coefficients of corre-
‘between mothers and daughters are — .140 + .062 and
‘ .063, respectively. There is no reason why we should
d the data from these two plots together, however, for
e grown side by side on the level land, and had the same
m each case. When this is done the coefficient of
|18 — .104 == .045, which shows that there is no inheri-
fluctuations of dry matter.

» ?m Growing the High Nitrogen Extremes from the
wrogen Plot of 1907 and the Low Extremes from the
rogen Plot of 1907.

th analyzed tubers from the high nitrogen plot, the
1€st In nitrogenous matters, fresh basis, of those of
_"elopment, were selected for planting in the high
lot of 1908. 1In like manner the ten tubers lowest in
S matters, fresh basis, of those of normal development
nitrogen plot, were selected for planting in the
en plot of 1908. FEach tuber was divided into four
parts and planted as in 1907. The two selections
lanted in contiguous rows as before, although not
ormerly used.

eeks’ drought during the growing season of this
some of the plants before tubers were set, and reduced
: <all the plants. We were able to do some irrigation
ISt two weeks of drought, but even this lack of water
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limited the setting of the tubers, so that we were able to find but
sixty-seven tubers large enough to be worth analyzing.

The complete data resulting from these analyses are recorded
in tables twenty-two and twenty-three. In table sixteen we
have the correlation between weighted mothers and daughters
from both plots in per cent. dry matter, viz., .228 & .078. This
result is the first positive correlation coefficient that we have
found, and as it is small and the number of individuals is small,
it can have but .little weight in our general conclusions. The
mean of the weighted mothers being 19.01 & .100 per cent.,

TABLE III.

ExTREME NITROGEN FLUCTUATIONS PLANTED IN 1908.

High Nitrogen Extremes. Low Nitrogen Extremes.
i . mat. 5 Nit. mat. | Nit. mat.
ik bR B Vo s Rl i A el D sl o i Gl b
90 16.60 3.29 19.82 77 19.57 2.03 10.37
114 17.60 2.91 16.53 109 19.08 1.87 9.80
68 20.50 3.10 15.12 88 21.43 2.02 9.43
94 18.70 29877 15.35 88 20.62 1.97 9.55
79 19.30 3.19 16.53 | 105 18.28 2.06 T Kt 2%,
74 18.80 3.30 17.55 114 19.81 Z8T.n 10.80
67 21.10 gty 15.02 ‘ 118 18.55 280y 11.53
99 17.20 3.14 18.25 168 19.80 2.08 10.50
72 18.20 2.97 16.32 92 19.28 2.18 11.30
89 16.90 3.29 19.47 , 92 18.79 2021 11.76

Ave. 0 f TR i

85 18.49 3512 17.00 105 19.52 2.07 10.63

and that of the daughters being only 12.19 =+ .129 per cent., shows
that the tubers have not obtained their normal development and
from this their normal dry matter. This fact is shown also
by their small size (tables twenty-two and twenty-three). Since
we have seen before that much more of the total amount of
nitrogenous matters contained in each tuber is formed early in
the season than is stored later, we can place much more depend-
ence in the total nitrogen determination than in the dry matter
determination. The abnormality of the dry matter, however,
affects the reduction of the percentage of the nitrogenous matters
to water-free basis.

Although the number of individuals analyzed in 1908 was
small, the resulting distribution of nitrogenous matters, when

heir composition. We are really dealing, then, with a very large
pulation from which the middle, <. e., the mediocre individuals
e been dropped out. If there is the slightest amount of inher-
e of these deviations, the weighted arithmetic mean of the
nitrogen plot should be higher than the weighted arithmetic
of the low nitrogen plot. But this is not the case: the
‘are 2.32 =+ .028 per cent, and 2.48 = .033 per cent., respec-
‘the nitrogenous matters, fresh basis, even averaging some-
igher in the low nitrogen plot. The percentage of
on is also about the same in each plot, 10.26 + .860 per
nd 11.24 == .942 per cent. When reduced to the basis of
ee material by use of the aberrant dry matters, the mean
nitrogen plot, 20.6 == .459 per cent., is slightly
n that of the low nitrogen plot, 19.3 =+ .358 per cent.,
lifference is within the limit of probable errors.
ineteen may be mentioned here. It was added to show
s obtained from each tuber planted. It sustains
lons by several investigators, that there is a
On betweenbweight of seed tubers and size of

‘€ content of dry matter nor that of the nitrog-

~of the potato can be changed by the selection
nd their subsequent asexual reproduction.

P of 1908 was so much reduced by the unfav-

at it seemed scarcely worth while to continue the

such seed; the selections were made as usual,

ere planted in 1909. As was expected, the plants

nd the crop of 1909 was discarded.

o

E OF FLUCTUATIONS IN YIELDING PoweR.

Ments have been conducted to find out whether
e of a variety of potatoes can be increased
the highest yielding plants. The writer
ewed the evidence (3) and shown that it is
OTe recent investigation, that of Waid (6 and
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7) of the Ohio Agricultural Experiment Station, a positive con-
clusion is reached. This conclusion seems to have enlisted the
support of as eminent a student of genetics as Webber (8).
There are a number of points, however, upon which Waid’s work
needs explanation. In the first place, he seems to have taken
no account of the well-known fact, that if other conditions are
equal, the yield increases directly with the size of the seed
piece, owing to the greater amount of stored food upon which
the young plant may draw. * In the second place, Waid apparently
uged a commercial stock, and was not absolutely certain that he
was dealing with a single variety. - Many varieties now upon
the market are exactly alike in external characteristics and are
often mixed by seedsmen, although from having originated from
separate seedlings and different parents, their yielding powers
may be quite different. Furthermore, we know that stock of the
same asexually produced variety may be quite different in its
yielding power when grown under different soil and climatic
conditions. This fact, which may account for differences in
Waid’s own results in the second and third seasons, as well as
the differences in yield in his first selections in his commercial
stock, is purely a physiological phenomenon of development and
should be separated from the question of inheritance which is
under discussion. If actual permanent differences in yielding
power are produced by asexual variation in normal, mature,
healthy tubers, the yielding power of a variety could be raised
by selection. We know that deterioration takes place when
immature or diseased tubers are used for reproduction; this is
not due to the inheritance of a variation, but to the effect upon
the vitality of the plant of starting it from a diseased tuber, or
from a tuber which from immaturity has not a sufficient amount
of nutriment stored up for the use of the young plant. There
is no question here of selection in the ordinary sense, but of
selection similar to the separation of heavy from light tobacco
seed, because the former gives healthier plants although their
hereditary characters are the same as those of the plants from
the light seed. In the same way, with potatoes it is a question
of having external conditions favorable for a mature crop free
from disease, and not of selection of high yielding plants to
increase the yield through a variation actually transmitted to the
descendants of a varying somatic cell.
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1906 we had in stock a supply of the well-known variety
' New Yorker No. 2, which had been grown from a single

1904. A selection of tubers from the five best yielding
‘planted in 1907, and compared with five normal hills
only one-half as much. The five best yielding hills
0o grams of tubers per hill, with an average set of
5. The check hills averaged 600 grams, with a set
tubers each. Ten hills were planted in each case, two
ing planted from each hill. In every case pieces of
same weight were planted. The yield from the high
lections was at the rate of 101 bushels per acre;
eld from the check hills was at the rate of 128 bushels
yur tubers from each of the best two hills were again
the progeny of Selection A, the high yielding hills
e were checked with four tubers from two normal,
.,,e‘lding hills of Selection B. This year the selected
ion A average 1,000 grams per hill, while the
. from Selection B averaged 600 grams per hill.

two hills, averaging 1,100 grams, from
in planted, and compared with the two

 at the rate of 115 bushels per acre;
eﬁB was at the rate of 120 bushels
?iﬂl‘s‘ were planted with equal-sized

' #-p‘l@ts’ were very small and that the
m Gming the basis of selection do not

L wide extremes, yet I have succeeded a
: g strains of maize of different yielding
sme number of individuals as a basis.
15 a constant state of hybridation between
“ mlgtron! is pQSsible; in asexual reproduc-
| ﬂo ot believe it to be a common possibility.
i rare cases it is not without the bounds
es occur in the somatic cells whereby
rent yielding ability are produced. It

i
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may be that the results of Waid mentioned above were from one
of these instances. Attention has been called to other possible
explanations of them, because it seems desirable that great
caution should be used in recommending asexual selection to
commercial growers as a means of actual improvement of the
crop, in view of the facts, first; that out of many investigations
on the point no indisputable.evidence of improvement has been
reported, and second, that even the questionable instances of
“positive results are extremely rare.

INHERITANCE OF POWER OF RESISTING INHOSPITABLE ENVIRON-
MENT.

A number of investigators have noticed individual plants
within a variety that have remained green after the majority
had died. In several cases these instances have been cited as due
to disease resistance in the plants in question, the disease that they
were supposed to have resisted being the leaf spot disease
caused by the fungus Alternaria solani, commonly known as
early blight. In no case have I found it recorded that the dead
plants were given a post-morten and the cause of death actually
determined as early blight. Since they have died and in the
process have had spotted leaves, it has merely been taken for
granted that early blight was the cause of death. Several inves-
tigators have selected seed tubers from the dead plants and also
from those remaining alive, and from a comparison of their
respective progenies, have made the claim that the latter trans-
mitted the power of disease resistance.

The writer kept over 700 varieties under observation in 1907
with the idea of obtaining data upon the question. There was
very little injury due to fungi during ‘the year. Dr. G. P. Clin-
ton did not find late blight, Phytophthora infestans, until just
before the first frost, and then found only a few affected plants.
It is possible that early blight was present during the summer,
but the important immediate cause of death was the physio-
logical trouble, tip-burn. This trouble is present every seasomn,
although more in evidence whenever there is a long drought.
It starts at the large water-pore at the end of the leaf and
continues over the surface until the leaf gradually dries up and

dies. I examined a large number of plants of different varieties

i !
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found that the rate at which the plant succumbed to tip-burn
given weather conditions depended almost entirely upon
stage of growth of the plant. Plants that had not begun to
tubers withstood long periods of drought. The resistance
, drought decreased slowly until the tubers reached about 75
ns in weight, and then decreased very rapidly, so that plants
tubers two-thirds their normal size could withstand very
weather. When the largest of the tubers were removed
plant where they were one-quarter normal size, the plants
ed to withstand the drought better than other plants of the
jety where all the metabolic activities were being used
up food in tubers. Of course mutilations such as
of flea beetles contributed to the susceptibility of the
question and only varieties with about the same amount
rom this source were taken into consideration.
following varieties plants were found that died at least

,V‘_ed plar-xts, even though the latter were cut to the
’ eed pieces as the former. For this reason whole
the same size were selected in each case. In the

the long-lived plants were themselves long-lived
bii .Wherehplants from the short-lived plants weré
ut in each case the ini
g time‘remammg plants of both selec-
be mentioned, however, that another variety, Mills
¢ 2mong those from which tubers of long-liv’ed and
Dlants were grown. In this case all of the progeny
;?, the long-lived plant, were themselves long-lived,
‘ the progeny of Plant B, the short-lived plant, weré
b Owing to this fact, a very careful examination of
( ‘thOf each plant was made, and led to the discovery
A ;rgrogle;ny of Plant A 'had pink sproqu, while all
m Plant B had white sprouts. Either a bud

dtaken place or an accidental mixing of two varieties
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As a result of these experiments I would not go so far as to
say that variations in power of resisting physiological or fungous
diseases do not occur in asexual reproduction, but I do believe
that the relative probability that the commercial grower will
obtain disease-resisting varieties by this means is negligible.
In most cases of so-called disease resistance within the variety,
non-infection would be the proper term; and when there is
apparently a marked difference in vitality, it is due to differ-
ences in maturity at the time the plants are called upon to
withstand inhospitable environmental conditions. The fact that
seed pieces planted at the same time produce plants that are
at different stages of maturity at the same time, has nothing to
do with the question under discussion. It may be due to any of
several causes, such as differences in size of seed piece, varying
amounts of soil fertility, injury of the buds of the subterranean
stem, or removal of young tubers by rodents. ;

INHERITANCE OF VARIATIONS GENERALLY CLASSED As Bup
VARIATIONS.

In a former paper (2), the following statement was made in
regard to bud variation in the potato: -

“In the potato bud variation has almost always been confined to
color variations. Mr. A. W. Sutton (in a personal communica-
tion) makes this statement: ‘I have no hesitation in affirming
that there is no potato in commerce to-day in England, and I
might say in Europe, which owes its origin as a distinct potato
to bud variation in any form whatever.” After a wide inquiry
in the United States, I believe that the statement is also true
for this country. Mr. Sutton cites ‘Forty-fold,’ ‘Beauty of
Hebron, and ‘Paulsen’s Blue Giant, as having varied from
colored skins to white. Mr. P. deVilmorin, also, has kindly
given me two instances of the same sort. In this country I
have seen three color variations, and collected evidence con-
cerning five others—apparently authentic—that are losses of color
characters. But two exceptions to the rule have appeared. Mr.
Sutton reports that ‘Rector of Woodstock,” which was orig-
inally white, has produced a purple variegated skin. In this
case, however, it is unknown whether the parent tuber possessed
the power of forming the purple dye, as is indicated in some
of our white varieties by their purple sprouts.

ppeared a similar variation also in the ‘White
ted to me by Prof. E. R. Bennett. This potato,
: color with pink sprouts, appears to have produced a
~spotted variety. Old potato growers, however, say that
t of the “White Pearl’ had a purple skin.”
entic evidence, that we had at that time, included
where a colorless variety had sported to a colored
Rector of Woodstock—and even this case is doubt-
meager knowledge of the parent variety. Although
knowledge has increased materially since the above
'd, I have no reason to change the opinion then
that practically all, if not quite all bud variations are
a dominant or an epistatic character allowing the
qf a recessive or a hypostatic character. A detailed
of the cases that have come under my observation

C htmges mn Color.

| ‘tly.Sunrise, Bole Zoegling and Seedling No.
d varieties, have produced white variations that
next seasor. The change affected only the
1)Se¢d11ng_ No. 853 in its third year from seed
: ut;gr,»the‘ remaining tubers being the normal
came true the next year.
changes from white to colored tubers
es vqe.re not constant. Arabella, Solief
ol va "etl.es in which the sprouts have a
=d ilndlvidual tubers with a marked pink
; son, however, the tubers produced by
th:cse of the normal variety. In 1907
‘,VPrxzetaker and Aradaras appeared with
ces (Plate II1). Unfortunately, neither of
prgc!uced plants. Even had the variation
ab’s’(‘)llt ‘could not have been said that color
i utely colorless variety, for in each case
haVé‘ some pink in their sprouts.

~ Changes in Shape.

‘éh‘gnges in shape from lopn
red. ?n the varieties Silver
T€ permanent, A close obse

g to round tubers
Hill and Early Ohio
rver could recognize




136  CONNECTICUT EXPERIMENT STATION REPORT,-IQ0Q-IQIO.

other characteristics of the parent varieties in the round tubers,
but in each case the change from a long-tubered variety to a
round-tubered variety was quite distinct. Two other long-tubered
varieties, White Beauty and Seedling No. 842, also produced
round variations, but in these two cates the progeny were all
long like their parent varieties. Two other variations were noted
where the change was not permanent. State of Maine and
Orphan, two oval varieties, produced single plants upon which
all of the tubers were very much elongated, approaching the
Lady Finger in shape. These tubers were grown the next year
in comparison with normal tubers of the same variety. In both
cases the crops were exactly like those regularly produced by
the varieties.

Changes from Shallow to Deep Eyes.

Four permanent bud variations were observed in another
chapter which, though similar to change in form, evidently affects
a separately inherited factor. Potato varieties to have a com-
mercial value must have rather shallow eyes, otherwise too much
substance will be lost in peeling; but sometimes a bud variation
occurs in which the tuber appears as if it had had wires attached

to all of its eyes whereby the latter were drawn in toward the:

center of the tuber. This gives the tuber an irregular appear-
ance very well illustrated in Plate II. Such variations appeared
in varieties State of Maine, Early Ohio, Endurance and Seed-
ling No. 843. In each case they were permanent.

Change in Habit of Growth of Tubers.

A peculiar change appeared in the variety called Pennsylvania,
which is illustrated in Plate ITI. It consists of a prolongation
of the so-called bud end of the tuber into a stem which bears
another tuber at its extremity. On occasional tubers in other
varieties this phenomenon has occurred, but only in this case has
it been permanent and characteristic of the variety, although
these abnormal tubers have been planted a number of times.
I have heard the matter mentioned by old potato growers, not
as a bud variation but as an indication that the variety has
become reduced in vigor. The plants produced from these
abnormal tubers in the Pennsylvania variety were all abnormal.
Of course some tubers were formed in the regular manner on
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“each plant, but each plant had at least one tuber showing the
‘aberrant form. We have no evidence concerning the inheri-

ce of this last variation in sexual reproduction, but the changes
ffecting the other three characters are changes from dominant
 recessive. This does not prove that the reverse changes never
ur, but if no such changes have been recorded by all of the
merous observers of this widely grown crop, they must be
re indeed. ;

ATTEMPTS TO PRODUCE VARIATIONS THROUGH GRAFTS

A brief account of some experiments with grafted tubers is
ven here because it is thought that they have some interest in
ection with asexual variation, even though the results are
‘. ti.ve. The material used was taken from fourteen different
,”'enes, giving several chances to find varieties that would
aft upon each other. Five varieties with white skin were
zed, viz., Early Carman, Moneymaker, Thorburn (white)
: .ball and Clyde; in addition, Prizetaker, a variety with,
Whn;:e skin but with light pink sprouts, was included. The
skinned varieties in use were Early Sunrise, Old Hem-
k and S.t.ray Beauty; while Sturtevant, Venezuela and S.
tiersc»nu violet (Labergerie) comprised the purple-skinned
es.
: Over one hundred attempts were made to make grafts between
1ds of colored and white tubers. In each case we endeavored to
e bud in half at its apical point and to graft half buds from
;red z.md. colorless tubers. Various methods of technique were
d, wmdufg with soft twine being about as successful as the
of. grafting wax. The tubers were placed where they could
W in the laboratory, and were carefully examined each da
tf.vexry grafted sprout the growing tissue of either one or tge:
et of the two plants gained the ascendancy and in three or
5 days 'the upper point of the other sprout was left far behind
: poi'tlon of the sprout, while it did not dry up and die.
ot Increase in size, and was soon almost surrounded by the’
Wftlg tissue of the other part of the sprout. It was quite
0t that the new plant was always formed from the growin
€ of one variety. i i
€ second experiment consisted in inserting a bud cut from

r Of a COIOIICSS Va]lety, Wltll a bIaSS C()Ik b()lel “t() a
\ ? 1
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hole of the same size in a colored tuber; or vice versa. The other
buds of the tuber were cut away and their places filled with
grafting wax. Sixty of these various combinations were made
and planted. When the young stems were two or three inches
above the ground they were all dug fip and examined. Seventy-
five per cent. of the tubers had developed adventitious buds
from the surrounding tuber. These sprouts were removed and
the tubers replanted. s

_Twenty-three plants produced tubers, but absolutely no
influence of the stock could be seen.
suppose that a migrating character like color, when so placed
that it could be utilized by the young stem, would be carried into
the growing tissue and again appear in the progeny, but this was
not the case. There appeared to be no influence on the scion
either as a direct addition, or as a loss of a color character, or as
a separate variation produced by influence of the stock. From
this experience we suspect that many of the so-called graft-
hybrids in the potato were merely plants exactly like the stock,
produced from it by unnoted adventitious buds.

GENERAL CONCLUSIONS.

The investigations reported in the foregoing pages suggest
very forcibly that the behavior of variations reproduced by
budding is in many ways essentially like that of variations
coming from seed. The inherited variations that were found
have all but one concerned characters that mendelize in sexual
reproduction, and as there is no evidence upon the inheritance
of the one exception, it may be left out of consideration. Five
cases of loss of color, two changes from long to round shape and
four changes from shallow to deep eyes have come under our
observation, all of which are common differences between seed-
lings out of a selfed fruit from our much crossed commercial
varieties. If the causes and mechanism of production of both
sexual and asexual variations are not similar or identical, it
is very peculiar that no distinction between the two classes has
been found. It is true that all of the asexual variations have
been losses of characters, while in sexual reproduction the forma-
tion of new characters occurs. If no progressive variations
occur in asexual reproduction, it must mean that there is a
mechanical drawback to their production that sexual reproduction

It seems reasonable to 2
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"not. shart?; but the fact that they have not come under our
rvatlo'n 51mp.ly. proves them to be much rarer than the
ﬁo'g.resswe variations. The last explanation parallels sexual
tion, where retrogressive changes are very much more
on than progressive changes, yet it seems important to call
ntion to a possible difference in the mechanical origin of
cual and asexual variations.
3.7 disc.ussion regarding the mechanism of the production of
iations is of course pure speculation, yet one cannot help
ng that the production asexually of changes that mendelize
vs some light on the subject. It follows that segregatior;
occur in the somatic cells, and that by division of one of
‘Cells a line of descendants originates lacking a Mendelian
cter that.is present in the parent cell. This fact does not
elop anything new in regard to the relative importance of
omosomes and the cytoplasm as bearers of hereditary
ers, but. it certainly seems to show that Mendelian segre-
1 s not limited to the reduction division in the maturation
ual cells.
sidering the amount of material under observation, the
ence of twelve inherited variations is an unexpectedly ’high
{ frfequency. Of course the careful scrutiny of the crop
" hill would partially account for a higher frequency than
ved by commercial growers. It might also be accounted
the lar.ge number of colored varieties in our collection
v}:ed varieties form a very small proportion of the crop in’
“1te'd States. Compared with an anemophilous crop like
;ﬂ‘fe per cent. of varying plants is very small, but com-
with a close-fertilized crop like tobacco the difference in
s, while still considerably less, is not remarkable. But
;unobserved changes have occurred in ten times the. quan-
rvsd, there is no reason to recommend asexual selection as
rcm_l means of actual improvement. No changes that are
ercu?l value have yet been found, and, if they occur
rare indeed. The commercial grower would be swampe(i
'8 out the numerous fluctuating variations that are not
1ted Yﬁrlth scant possibility of ever finding a favorable inher-
‘tlon. Mature tubers free from disease should always
. c;r:lt this p.recz'lution is made simply to give the young
. al start in life, and does not change their hereditary

.

/
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The classification of all of the permanent bud variations as
losses of characters shows the investigation of the possible inher-
itance of fluctuations in composition in a new light. Since the
variety used in the investigation was recessive in all the char-
acters whose behavior in sexual reprodiiction is known, less prob-
ability exists that an inherited change might take place that would
obscure the results on the class of variations immediately con-
cerned. This being the case, we may feel some confidence in
a conclusion that fluctuations (variations due to surrounding
conditions) are not inherited. Furthermore, there is little doubt
but that the cases of so-called disease resistance should be classed
as noninherited fluctuations due to various physiological causes.
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TABLE 1V,

RRELATION BETWEEN PER CENT. DRY MATTER AND WEIGHT oF TUBERS
IN GRAMS, CROP OF 1906.

Per cent. Dry Matter

<+ W O I~
HRHHHc\gh‘Nm

- N N«
85 1 e
S (o1 - (- S ) SRR I N < s 25
g 125 1 RIFEXizal B 43 40
5 1 Sl SRy TR S ¢ 7 S S 28
4 165 ) Wit e (ke I II
= 185 p s A R | 4
-
& 205 b 10U 2
.%“ 225 1 1 1 3
3 245 o
265 | I
285 | 1 4
e TER L R e
Per cent. Dry Matter. Weight in Grams.
A ='18.15 + .118 A L=oras + 2.06
S. D. = 1.90 £ .083 A D el LR I R
GV, = 10.47 + .463 C.V. = 24.07 + 1.21

Coef. Cor. —.275 + .058

TABLE V.

RELATION BETWEEN WEIGHT IN GRAMS AND PER CENT. NITROGENOUS

MATTERS, FRESH Basis, CROP OF 1906.

Weight in Grams,

i SEEIEEEERES
N 1 1
§§ 1.5 o 1R I 6
wSL7| 1 41717 5 2 1 37
g:‘ 1.0/ T gUIOl gl gl 2 s Bhik 1 34
Sigiag 10 6| 4 20
& 2.3 LA D G I 1| 16
B 205 I|2 3
riah I MR
g i Nitro M
Weight in Grams. fgr::}?ltzsi:tters, -
§ g =137 + 2.06 A. = 1.915 * .015
C. . = 32.97 % 1.453 Si b= " ,248 L' ors
4V = 2407 + T.21 C.V. ='12.95 + .580

Coef. Cor. = —.056 + .062
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TABLE VIII.

ELATION BETWEEN PER CENT. DRY MATTER AND PER CENT. NITRO-
GENOUS MATTERS, DRY Basis, CROP OF 1906.

TABLE VI.

CORRELATION BETWEEN WEIGHT IN GRAMS AND PER CENT. NITROGENOUS
MATTERS, DRY Basis, CROP OF 1906,

; Dry Matter.
Weight in Grams. TRELDRTR S8R
W O N =+ O ® O A =+ O 0 —
[T~ R~ S T I 1] 8 o 3 i Wl TR S ¢ 9
'ré'- il 5 2 " 3 ] 9 I I 34 5 4 2 20
Blors SR 4 s 410 ¢ 9 = 4 10 b (o it A e 37
&g il 2l R i A U 20 R 84 S (R 12
EE 10(1 614|885 2 1 37 g'; 12 12y et o I
3 4811 2 7318 T I 12 Baa Tl 20 EH0 g 1T
& 2= gl 2y 1o e 5
12 30 SR I S
5_‘5’ 13 Giln2illia 1r s 1512 2 2 6
§° 14 : 3 B ¢ [ v (o1 AEA | _3
2 15 ol § 4 11756 R - el B T
ot 16 I I I 3 - N N A - 7
- ST, '. Per cent, Nitrogenous Matters,
il Sl g Ry ! ~ Per cent. Dry Matter. ! dry basis.

s — 18.15 + .FI8 Al =10.98 4,120

Nitrogenous Matters, S.D. = 1.90 + .083 N == 2080k liobT

Weight in Grams. dry basis. . C.V. = 1047 £ .463 C.V. = 19.35 + .740

A. =137 % 2.06 . A. = 1075 + .129 ] Coef, Cor. —.758 + .026
5. =rasi09 4 TaRg S, ="2.08 % 001
G Vi=24,07 % 1:21 C, V. =1719.35 £..740 TABLE IX.

Coef.| Cori'= 121 + 1001 ; \
LATION IN PER CENT. NITROGENOUS MATTERS, DRY BASIS, BETWEEN

MOTHERS SELECTED FOR HIiGH NITROGEN, AND
DAuGcHTERS CROP OF 1907.

TABLE VII. gy
4 o < v O
CORRELATION BETWEEN PER CENT. DRY MATTER AND PER CENT. NITRO- 2 R =

GENOUS MATTERS, FRESH Basis, CROP OF 1906. 8 2 5

9 4/ 5 9

Dry Matter. i ;‘: I .93 1114

o <+ O >N OO0 H a4 ¢ 5 3 7 4| 14

@ P =™ I = BB B S B | - I2 200 6l 7144k 19

o =

= 1.9 I ) W13l 4 3 7|5 2 21

sS4 1.5 i (0l N A E 1 6 314 R i < 7

E o) 12h1ofistibt @t dii T 3. Ar1s|5 3 11 10

o oo B ol il W SO iy 34 < 16 LA - 5

S sy T (262l as 1 20 g 17 2 2 13

EEoalislg 2l2iiglis 16 218 2 3

SN2 2 1 3 &J 19 3 i

= LR 20 2 2

Z B S SRS R L 21 o

22 I I

Per cent. Nitrogenous Matters, SRR T s

Per cent. Dry Matter. fresh basis. nt, Ni S8 ®¥S N3

» i 8 Ot. Nitrogenous Matters, Per cent. Nitrogenous Matters,

A, = 18,15 % 1118 AUz 7.9x8 -k 015 A 85 basis, Mothers, Nr Basis, %aughters.
S = F.90 Elosg S D =i a8y o1 B L o R T
@V = 10490 0L A0e " C.V. ='12.95 * .580 _,§«\D. B 0147 Lo S.D. = 2608 % .121
Coef. Cor. —.346 * .055 gl 813 & .365 C.V. =21.18 + .992

Coef. Cor, - .387 + .054
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TABLE XIII. TABLE XV.

CORRELATION IN PER CENT. DRY MATTER BETWEEN MOTHERS SELECTED

ELATION IN PER CENT. DRY MATTER BETWEEN MOTHERS, AND DAUGH-
For HicH NITROGEN, AND DAUGHTERS CROP OF I19O7.

TERS CROP OF 1907, CONSIDERING BOTH HIGH AND
Low NITROGEN PLOTS. .

Per cent.
Mothers. ,° Per cent.
NP e e Mothers. .
a > wn O I~ o N O - [
(IJ. 16 1 In ¥ 3 Lo I - N NN
8 17 12 3 6 15 I 1
.g:nls 3] 6 1| IO @ 16| 1 4 i SR Y Ty
o A g 26 817 oy (s W IEER 1
S ;g g 2 ; Z 3 29 £ 18 Il E e AL 2| ‘22
i Gerl 2 a0l 13 16 2 i 1 i AR AR L A e 2| 40
S22(1 712 4 14 020|811 4918 1 4| 55
(L 0 R il R £ e e neial 40 g L 33
d."': 24 | I I S22 1 8 5407 25
2 1 1 P23l (3212 g 13
5 il D24 1 2
SRS 8 2] 113 A 25 1 1
Per cent. Dry Matter, Per cent. Dry Matter, 26 1 e
Mothers. Daughters. % om % oo oo
. =16.8 .08 A. =10.98 & .ITI
S5 AD = Ix 3?6 i 053 S.D. = 1.745 % .078 Per cent. Dry Matter, Per cent. Dry Matter,
C.V.= 7 829 + .35I ClV: = 1180730 £1:595 - others. Daughters.
Coef. Cor. = —.140 * .062 ==12.67 + 079 A. = 19.96 + .083
= 1.70 # .056 8. D) ="31.83 & 060
s 6211 1116 LEA8 A~ 6 & L T3
Coef. Cor. —.194 + .045
TABLE XIV. X

CORRELATION IN PER CENT. DRrY MATTER BETWEEN MOTHERS SELECTED

TA
FOrR Low NITROGEN, AND DAUGHTERS CROP OF 1Q07. BLE XVI.

Per cent.

ATION IN PER CENT. DRY MATTER BETWEEN MOTHERS, AND DAvGH-
Mothers.

TERS CROP OF 1908, CONSIDERING BOTH HIGH AND

© ~N® O Q9 « Low NI1TROGEN PLOTS.
-~ P T T R S S |
SR Per cent
I I % C v
o Ig e e x\Mothers.
517 311 5 <A~
=18 4l 4 2 2|12 8 T I
gy X 514 (12, 214 9|1 1 1| 3
5 20| 4 1 /1T 1. 4|26 (s xo 2 i E) T 5
- Ol e 15 e S 17 88114 3 31 1|12
H22)1 3 % It U-ED 2 4 4| 5 2 15
8231 I h[; (1) E 213 1 8/ 8 1|18
5 24 o Q4|1 4| 4 1|10
n 25 15 I I 2
26 I I 16 1 I
Gl i S~ g
i bt i | 67
Per cent. Dry Matter Per cent. Dry Matter, t. Dry Matter P
Mothe}r’s. ; Daughters. others, il s Cﬁgﬁg]ﬁgry i
A. = 18.66 + .105 A.=19.93 * .131 = I9.01 % .100 Ay cti12,19 £ (129
S.D. = 1.545 + .074 S. D. = 1.923 & .003 L21 £ 071 S.D. = 1.56 % .o91
C!N. = 8.28 =+ .4.02 C. V. = 9.649 + .469 6.37 + .371 GOV, = 12.79 + 757
. Coef. Cor, —.286 * .063 ;

Coef. Cor. .228 + .078
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TABLE XX—Continued.
Hicu NITROGEN EXTREMES OF 1006 AND THEIR PROGENY OF 1907.

TABLE XX—Continued.
Hicu NITROGEN EXTREMES OF 1906 AND THEIR PROGENY OF 1907.

it Mat, | Nit.Mat, | Weight, i, Mat. it. Mat. g
HilNo.|  Mater. | frosh basis, | drybusis. | grams o S B e A e ol R
Mother tuber, No. 33---- 16.49 2.34 14.27 x08 ' - Mother tuber, No. 55....| | 16.40 2.49 15.12 137
tubert ot 5 21.3 2.49 11.69 94 v G 17 & 2.64 15.44 114
Daughteru S ; of.8 2.52 11.56 74 S T 17 20.5 2.42 11.80 85
 CRbmR LR 5 F . 2L5 1.99 9.25 59 iy 7 T 17 18.6 2.44 13.12 69
5 tuDBrL i st 6 17.6 2.20 I2.50 99 ghter tuber......___| 18 19.2 2.17 11.30 83
DRsughian IEEahat o 6 10.8 2.52 12.72 59 : T 18 19.9 2,61 13.11 75
b SN B0 6 19.8 2.53 224704 49 I 18 19.5 3.09 15.84 43
toberiae i o 20.5 2.43 11.85 72 er tuber..._.... | 19 21.3 2.42 11.25 185
Daughter“ i R B 3 i 1.97 9.85 53 s et 19 17.6 2.91 16.53 114
L At 1 b 7 21.7 2.14 986 at A 7 T 19 21.6 [ 211 9.77 59
Bep/clialzl] 8 21.6 2.77 12.82 49 iter tuber..._____.| 20 21.2 2.44 1151 75
Daughter“tu RN 8 22.8 2.92 12.80 43 b E s .4 das R 20 20.9 2.70 12.92 67
ST G A 8 21.5 2.20 10.23 30 g S SN S T 21.6 2.03 9.39 43
. Mother tuber, No. 35.... 14.75 | 2.36 16.00 145 "!;M; Sy i 16.13 2.42 15.00 146
Daughter tuber-____.... 9 19.4 2.17 11,18 gg et 21.5 1.94 9.02 I
Be T T 9 21.0 2.64 12-57 2 22.8 2.27 0.95 82
R TR 9 23.8 2.94 -35 18.7 2.91 15.56 48
Daughter tuber_...._... 10 19.3 Skl ey flg 20.1 2.33 11.59 97
oL AT 10 19.0 2.49 i 28 19.4 | 2.23 I1.49 76
L Than 10 23.0 2.69 1250 21.5 2.46 I1.44 39
Daughter tuber. .4 . o1 1 19.1 2.16 11.31 Lan 18, 2. |
P T ¢4 19.8 2.30 11.61 93 21.2 lgg l; 22 :(I)g
U AT 11 15.8 2.66 16.83 5 22.5 1.97 8:75 69
Daughter tuber.__....... 12 18.8 1.05 10-3'; bl 20.6 2.29 II.11 85
1 MO MR 1z | 192 2.32 i & 18.5 2.51 13.56 80
TR T 12 20.1 2.24 11.14 22.1 1.09 9.00 45
Mother tuber, No.'49..-. 17.98 2.37 13.18 118 16.83 2.38 14.14 138
Daughter tuber-........ 13 Ig-g ‘3‘-?‘2 i 3 22,5 2.45 10.89 120
oy ikl 1 A 13 15 4 i > 24.7 1.92 7
A W SR 13 21.3 2.52 11.83 21 e ‘ 22.8 2.(9>6 g(l); gg
Daughter tuber._._____. 14 Did not grow ‘ ;6'(8, 2.53 15.81 113
y e 2.71 12.43 79
_________ 16.6 3.29 19.82 90
DaughterﬂtubetI ________ ig i ta 16.%6 59 ‘ . 20.2 2.79 13.81 55
PR 15 16.4 2.27 13.84 41 T 19.8 2.48 12.52 104
17.4 2.28 T 6
6 3.10 2
tuber o i 16 17.9 2.26 12,62 2 21.0 2.
Daughteru AR i 22.1 3.19 14.43 39 19 10.43 52
geiiiar s NSRRI 16 19.9 1.97 90 33 19.4 2.35 12,11 110
17.5 .21 18.
1. Planted in hills 21, 22, 23, 24 (1908). 20.5 3_70 ig':’; gg
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TABLE XX—Concluded.

Hica NITROGEN EXTREMES OF 1906 AND THEIR PROGENY OF IQO07.

TABLE XXI.

Low NITROGEN EXTREMES OF 1906 AND THEIR PROGENY OF 1907.

@ it.Mat. | Nit.Mat. | Weight, g ] i
H?l{ogo. MI;tr:}:ar. ﬁr:;;h ﬂ’;}s, drl; basis. 'grealgs[. Hli:{ 5 M]znryet. fg;‘li gaigé. g‘r’yt'bgds?él V;:Q{%hsf’
Mother tuber, No. 138... 18.81 | '2.36 12.50 106 her tuber, No. 4_.... 17.32 I.53 8.83 136
Danghter tiuber, zt .ol 29 20.5 3.10 15.12 68 jiter \tubexr )il ..... 41 21.88 2.30 10.51 60
g 5
g e 29 20.3 3.11 15.32 6o e el 41 ---- ---- —--- —---
R 29 | 22 3.04 13.39 60 RS 41 ----
Dhughter tuber- o io.. 30 19.8 2.81 14.19 63 #etituber. ) .0 42 25.81 2.20 8.52 0
A A 30 18.7 2.51 13.42 02 j gh R s 42 21.06 2.68 12.73 Zs
P L 30 20.5 2.62 12.78 61 SR L 42 22,52 1.79 7.95 33
Daughter tuber, 2. ---. 31 18.7 2.87 15.35 94 .: jughter tuber_..__.___ 43 22.41 2.42 10.80 44
gl R A S 31 19.9 2.93 14.72 67 ‘ IR 43 21.63 3.10 14.33 39
g 31 20.2 3.02 14.95 54 L R 43 ---- - - -
MR et G K 32 19.4 2.46 12.68 75 1 fiencuber O .. .. 44 19.56 2.68 13.70 111
i A S 32 18.3 2.56 13.99 79 il el o R -9--- b -3-?- o
DA e 32 20.1 2.82 14.03 56 G SRR e 44
a7 110 .
Mother tuber, No. 144- . 15.35 2.36 15.37 her tuber, No. 10___. 18.11 1.45 8.01 158
Daughter tuber.-.-..... 33 20.0 2:40 Lo ?? er tuber, 1._____. 45 19.57 2.03 10.37 w7
P e gg ““ -_:_ :_: T :: e e 1S 19.0I 2.24 11.78 83
......... < ORI 20,35 2.60 12.78 67
at e Sl 20.2 2.44 12.08 99 f /
Daughter“tuber: e gi Pt 2.‘;6 12.07 o8 ter‘ ‘tuber ......... 42 19.60 2.88 14.70 61
LR 34 R b Bl iyt nn
Daughter tuber_-....... 35 20.1 239 1589 e ‘ #es fuber, 2. ____
" i BB % | o4 | 218 | x| B8 ey oA s o B R (-l
it L AR 35 22.1 2,52 Lk R 47 16.51 2:43 14:72 : 118
Daughter tuber...... i [l (5 19.7 2.07 10:00 38 d i
aughter i 26 i % s6.8 29 : hter Bahey i o) 48 Did not grow
e e 36 10.9 2.56 12.86 76 .
er tuber, No. 13_._. 16.01 1.42 8.87 203
.8 ¢ : -
Mother tuber, No. 155._. 17.74 2.28 1205 3 Jaughter tuber ... ___. 49 20.06 2.10 10.47 65
‘
rduhtan tibek g, ... 18.8 3.30 17.55 74 e oA TRl G bt 3
Bt | A g; 18.1 3.00 16.57 29 : C s 49 g1z 2.78 14.54 79
e SN O 21.1 3.17 15:02 7 ter“tuber _________ 50 21.02 2.46 1I1.70 103
hter tuber......... 8 18.6 2.76 | 14.84 114 St ik 50 20.04 .48 11.38 74
Daygpieriesiogy o gS 20.1 2.65 13%8 76 i e 50 #r.43 #:0% 9-43 88
‘e .6 14. i
......... 38 17.9 2.02 4.5 54 ,ter“tuber_________ 51 23.06 1.69 7.33 56
: Pt o Ml 3.14 18.25 99 R 51 20.69 3.08 14.89 88
- o gg 13.4 i ‘é'go ot R WG 51 20.23 2,36 11.67 116
4 e 39 18.2 297 Tihae " ter‘tuber _________ 52 21.52 2.41 11.20 78
tuber, 8. --.-4. ) 16.9 3.29 19.47 89 e A 52 20.05 2.48 12.37 100
Dafping et Sramin 10 19.7 2.560 12.39 ';g iy 4o-one-- 52 20.62 1.97 9.55 88
U ISR X o 20.2 3.19 15.79 . Pl Fhesys
4 ¥ ”‘“{gg in hills 53, 54, 55, 56 (1908).
1. Planted in hills 1, 2, 3, 4 (1908). 5. Planted in hills 9, 10, 11, 12(1908). in hills 41, 42, 43, 44 (1908).

anted in hills 49, 50, 51, 52 (I
N 2 o 2 3 4 908).
ted in hills 45, 46, 47, 48 (1908).
S 4

2. Planted in hills 29, 30, 31, 32(1908). 6 Planted _in h_ills 5, 6, 7, 8 (1908).
3. Planted in hills Ig. 14, 15, 16 (1908). 7. Planted in h1_lls 37, 38, 39, 40 (1908).
4. Planted in hills 25, 26, 27, 28 (1908). 8. Planted in hills 17, 18, 19, 20 (1908).
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TABLE XXI—Continued.
Low NITROGEN EXTREMES OF 1906 AND THEIR PROGENY OF 1907.

g O < o B R

Mother tuber, No. 52.__. 18772 1.30 6.95 129
Daughter; tuberiu. 2.2 53 20.01 2.30 11.50 78
i WLl 53 « 19.98 2.73 13.66 120

R A O *53 I i e Ui
Daughter tuber_........ 54 17.74 2.87 14.49 312
i AUGTREE (8 U RS el 54 18.94 1.87 9.87 206

iy A it e 54 L Wil VT I
Dapghter itubepsc il L. 55 20.86 2.36 11.31 76
i A T e 55 21.24 2.37 11.16 50

7, W S RS 55 15.94 2.57 16.12 68
Dauphter tuber.od (180 56 19.87 a3y 11.92 93
it o e B 56 20.85 1.79 8.58 48

L RIS, (O I 56 18.18 2.43 13.36 45

Mother tuber, No. 101___ 18.30 1.63 8.91 187
Daughter [ituberd iy .2 57 16.75 2.15 12.83 215
o, A 4 gt et A bl 57 18.79 2.66 14.15 96

b TR AN O G s 57 20.53 1.94 9.45 66
Daughter tuber._..-. LISC P8 18.33 Q.08 12.11 147
b W et S 58 17.34 2.46 14.18 117

L B il 58 18.28 2.06 11:27 105
Danghteritnberiliiiony 59 17.97 2.28 12.68 105
BRI R 59 17.94 2.48 13.82 99

& LR TS Pt LRI 59 15.80 2.53 16.01 . 88
Daughter tuber__....... 60 18.91 2.54 13.43 97
s G0 SR 60 19.71 2.41 12,22 92

s e R A D 60 18.56 2.60 14.01 . 83

Mother tuber, No. 132._. 19.09 1.52 7.96 151
Davghter ituberire. . L. 61 19.81 2.14 10.80 114
A s L 61 19.81 2.39 12.06 27

b2 U 0 61 20.18 2.31 11.44 100
Daughter tuber_._.______ 62 19.9I 2.47 12.40 III
i A TV 62 20,10 2.38 11.84 73

ARG ¢ L B DR 62 20.73 3.44 16.60 65
Daughter tuber......._. 63 21.71 2.60 11.97 93
o RRARRE AT 63 22.52 2.45 10.88 84

v A A SR 63 23.86 2.94 12,32 85
Daughter itubers. L.l iid 64 20.79 2.91 14.00 129
LI R 64 18.90 3.04 16.08 74
A s A 64 LSRG IR, B dlers

5. Planted in hills 57, 58, 59, 60 (1908).
1. Planted in hills 65, 66, 67, 68 (1908).
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TABLE XXI—Continued.
. Low NITROGEN EXTREMES OF 1906 AND THEIR PROGENY OF 1907.
From Dry Nit. Mat. Nit, Mat. Weight,
Hill No. Matter. fresh basis. dry basis. grams.
er tuber, No. 146___ 18.90 1.50 7.94 106
hter tuber__._____ . 65 22.79 2.54 I1I.14 158
B e L 65 23.21 2.73 11.76 104
U S N 65 23.23 2,62 I1.28 104
iehter ‘tuber.._._.... 66 21.36 2.53 11.84 88
R AR 3 65 2918 2.67 12.04 70
R RROSTX 66 22.31 2.54 11.38 69
terituber. o L. 67 17.43 2.35 13.48 96
_________ 67 20,26 2.56 12.63 60
L 8 S R S 67 L b: B Sl AL HER
[lerituber, 2. ... 68 18.55 2.14 11.53 118
_______ 68 21.43 2.66 12.41 68
L R A 68 AP ok el
er tuber, No, 148.__ 10.85 1.61 8.11 114
Eeinber. 3. ... 69 19.80 2.08 10.50 168
K el 69 19.28 2.18 1I.30 92
B 69 14.97 2,63 17.57 69
Eriituber. ..o .00 70 Did not grow
Situber. . ... ... 71 21.28 3.26 15.32 95
A SO 71 15.60 3.15 20.19 i
e S 71 19.19 2.66 13.86 60
’er Do DL 72 18.08 2.49 13.77 173
e RN 72 16.84 2.51 14.90 124
R AR "2 18.46 2.80 s Ly 83
tuber, No. 153... 19.26 1.61 8.36 103
hter“tuber _________ 73 21.53 2.71 12.58 99
e 73 18.81 3.15 16.74 91
e 73 20.57 2.33 11.33 73
liter ithber. .. .._.. 74 20,01 2.90 14.49 88
‘e
v e 74 21.63 2.78 12.85 78
......... 74 19.57 2.85 +14.56 85
ter“tuber _________ 78 21.86 3.20 14.64 46
MR s 75 21.21 3.29 /3551 44
......... e AL it
ter‘ e 76 17.85 2.76 15.46 87
<
R 76 17.58 3.53 20.08 87
_________ 76 22.46 3.04 13.53 58

Planted in hills 6

: 9, 70, 71, 72 (1908).
Planted in hills 61, 62, 63, 64 (1908).
anted in hills 73, 74, 75, 76 (1908).
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TABLE XXII.

i ‘\Ex'mms FrRoM THE HiGH NITROGEN PLOT OF 1907 AND THEIR
PROGENY OF 1908.

TABLE XXI— Concluded.

Low NITROGEN EXTREMES OF 1906 AND THEIR PROGENY OF IQ07.

From Dry Nit. Mat. Nit. Mat. ‘Weight,
Hill No. Matter. | fresh basis. dry basis. grams,
x From Dry Nit. Mat. Nit. Maf. )
Hill No.| Matter. fresh basis. | dry basis. Weight.
Mother tuber, No. 157 21.66 1.43 6.60 120 A
: tuber
Daughter tuber____.._.. 77 Did not grow : ; uber ,(fm-til--‘:--- 15a | 16.60 329 1989 a9
Daughter. tuber_____._.. W8 1 719,05 %44 L 157 P )
i e o B | s | me | e | C e B W R B
w e 78 18.84 2.95 15.66 9r L SR Y 23 10.77 2.16 20.05 102
RS e L 24 10.69 2.28 21.33 86
Daughter tuber.......-- ;g ;ggg ?Zé I;gg Ig; _________ 24 8.96 2.06 22.99 84
i Gy .6 2, 12.38 8 ,
........ 79 19.63 | 43 3 5 er (from tuber
Dsaghler baber. oo .o 80 17.83 3.09 17.33 75 | e i o i
4 i 80 18.28 2.26 12.36 75 3 e Lot 1
i e go | ix6le8 | 338 ! soasiilo 87 s
. Planted in hills 77, 78, 79, 80 (1908). V
5 anted in hills 77, 78, 79 (1908) (from tuber :
{570 et 29a 20.50 3.10 15.12 68
all too
tuber
..... 31z 18.70 2.87 15.35 94
R 20 9.24 2.51 27.16 62
&30 12.63 2.66 21.06 50
tuber
| 368 19.30 3.19 16.53 79 i
i TS 9.94 2,28 22.93 126
N S &S 1I.01 2.14 19.43 74
b 13.60 2.05 15.07 92
44 (L0 ) 11.49 2.41 20.97 78
..... 14 12.74 2.29 17.97 61
LRSI 14.24 2.11 14.81 102
AR 15 12.02 2.45 20.38 72
e IO 1 )= ¥2.608 231 16.69 84
i I () 14.03 2,21 15.75 50
om tuber
)-------| 372 18.80 3.30 17.55 74
______ 25 10.57 2.26 21.38 125
...... 27 8.47 2.79 32.094 61
m tuber )
el 37¢ 21.10 3.17 15.02 67
-l 9 12.07 2.18 18.06 Gy
| 10 11.10 2.50 22.592 60
11 9.37 2.56 27.32 56
el 12 11.88 2,05 17.25 52
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TABLE XXII —Concluded.

Hicn EXTREMES FROM THE HiGH NITROGEN PLOT OF 1907 AND THEIR

TABLE XXIII.

w EXTREMES FROM THE Low NI1TROGEN PLOT OF 1907 AND THEIR PROGENY

PROGENY OF 1908. OF 1908.
i “No. Mg{f};x‘ r fg;th ﬂi&. deryt ‘bﬁ?& Weight. Hﬁf “No. M‘Sféér. fr}i'sth ﬁﬁi?s. giyt‘bys?éf Weight.
o T \
Mother tuber (from tuber o er tuber (from tuber
No. 155 in 1906)._...__ 39¢ | 17.20 | 314 18.25 99 0. 10 in 1906)- - - _---- 45a | 19.57 2.03 10.37 77
Daughter taberiitiliilk 5 s ToiTg 2.35 23.06 73 wughter tuber--- ... 53 10.39 2.38 22.91 70
copit e by 6 10.29 2.79 27.11 85 SIRAACR L By 56 12.51 2.81 22.46' 88
i 56 (el sl 8 10.88 1.87 17.18 80 j
tuber (from tuber
Mother tuber (from tuber _ 0. 10 in 1906)- .- _--- 47a 19.08 1.87 9.80 109 A
No. 1551n 1906).._L.-. 39¢ 18.20 2.97 16.32 72 :
i hter tubers all too
Daughter ituber il Lo 37 10.67 2.12 19.86 66 11 to analyze.
ViR 38 10.48 2T T 20.13 Laitoe
s e e Y 39 11.05 2.30 20.81 6o r tuber (from tuber
- At A A 40 1512 2.58 19.66 50 ] 341 Tg00) - - oo - 50¢ 21.43 2.02 9.43 88
) ighter tuber..____... 1 13.61 2.36 17 g
Mother tuber (from tuber B gz 12.87 3.?3 247122 Izg
No. 155 in 1906). ... 40a 16.90 3.29 10.47 89
Daughter tuber._._.._._ 1 11.08 2.44 20.36 69 i irom tuber
AR SRR 1; 13_28 a0 16,55 44 | ‘ N 1906 L. 52¢ 20.62 1.97 9.55 88
SN W G 20 11.24 2.29 20.37 82 1
« er tubers all too
U RROOR B Lo 11.59 2.88 24.85 51 1 to analyze.
5 tuber (from tuber
HO5iin 1906)L). 10| 58¢ 18.28 2.06 11.27 105
BoNtuber. . L 57 14.97 2.43 16.23 121
L s NN 58 16.36 2.70 ' 16.50 56
I AR 60 11.48 2.74 23.87 116
ber (from tuber
SR L 61a 19.81 2.14 10.80 114
BI€E tuber .. ... _ 65 12.68 2.61 20.58 69
:‘ ......... 66 10.80 2.41 . 22,31 153
“ R RSN 67 12.76 2.66 20.85 113
‘: _________ 67 13.06 2.97 21.21 71 i
e 68 11.60 2.58 22.24 85
......... 68 11.58 2.57 22.19 57
tul}er (from tuber
IRRED06). Ll 68a 18.55 2.14 11.53 118
€r tubers all too
0 analyze,
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TABLE XXIII—Concluded.

Low EXTREMES FROM THE Low NITROGEN PLOT OF 1907 AND THEIR PROGENY.
OF 1qO08.
From Dry |~ Nit. Mat. Nit. Mat. X
Hill No. Matter. | fresh basis. dry basis. Weight.
? Mother tuber (from tuber ¢
No. 148 in 1906).__..__ 69a 19.80 2.08 10.50 168
Daughter tuber....-...-- iy | 13,85 2.49 17.97 77
B T 61 13.39 2.33 17.40 59
5 R ead ba g 61 12.47 2.92 23.41 60
AR LR 62 JX3.10 2.70 20.61 101
$S R TSR 62 14.18 2.95 20.80 81
5 “ R 62 12.77 2.32 18.17 66
LS R 63 1212 2.43 20.05 167
Dt o 63 11.85 2.69 22.70 126
RS T 63 13.2I 2.01 15.21 69
R A B A 64 14.11 2.03 14.38 71
AR NN e 64 13.76 2.41 17.51 76
Ak P GRS 64 15.10 1.82 12.05 69
Mother tuber (from tuber / ~ a. Rector of Woodstock. The only instance known where bud variation has
No. 148 in 1906). .-~ 694 19.28 2.18 11.30 02 roduced color. It is unknown whether mother variety possessed purple sprouts.
Daughter; tuber oo .o 74 1338 2.37 17.98 54
Mother tuber (from tuber
No. 15710 1906)-- 25 . o- 786 18.79 2.21 11.76 92
Daughter tuber- . oo 0 iy 13.04 2.49 19.10 70
AN AL e 77 13.13 2.47 18.81 60
RS R NI 79 13.15 2.08 15.81 63
e O s A 79 11.93° 2.55 21.37 102
e ARSI S T £ 12.32 1.93 15.66 84
e Rl Ve g A 80 12.61 2.62 20.78 89
ot ey 80 12.42 (LI A 109
Vi A R SR ARAE 8o 13.78 oE Il 16.32 103

b. La Bretonne. The white-skinned variation at the right was constant.

BUD VARIATION IN COLOR.



a. Early Sunrise. White variation at the right
was constant.

b. Bole Zoegling. White variation at the right
was constant. The apparent color in the reproduc-
tion is due to the corky layer having been rubbed
off in places.

c. Early Ohio. Deep-eyed variation at the right
was constant.

BUD VARIATION IN COLOR AND DEPTH OF EYE.

4 21 B D T



IR T Fe TS

Aradaras. Apparent pink variation at right.
nstant.

c. Peculiar variation in
habit of tuber formation.
Constant.

R etaker. Apparent pink variation at bud
Ot constant,

ODD BUD VARIATIONS.



o

PLATE IV.




"

PLATE V.

a. Normal State of Maine.

" e R

b. An elongated variation of above. It was evidently due to

Some attending condition durin rowth, for it did not repro-
duce itself,  © - : Y

BUD VARIATIONS NOT INHERITED.



New Havex, December 1, 1909.

Excellency, Frank B. Weeks, Governor of Conmecticut:
quired by law, this station respectfully submits to you

arteenth Report on Food Products for the year ending
1909, by John Phillips Street.
Respectfully yours,

E. H. Jenkins, Director.
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PART 1L

\)AFOURTEENTH REPORT ON FOOD PRODUCTS AND
- SECOND REPORT ON DRUG PRODUCTS, 1909.

(Examined during the year ending July 31, 1909.)

By JouN PHILLIPS STREET.*

his station is required by law to make examinations of food
oducts and drugs and to report to the dairy commissioner all
ses of adulteration which are discovered. Under this law the
mpling agent of the station has visited a considerable number of
es and has bought a large number of samples which have
examined and all cases of adulteration reported to the
commissioner. An account of this work is given in the
lowing pages.

The dairy commissioner and his deputy have sent a large num-
of samples of vinegar and butter, the sale of which is regu-
by special statutes, as well as samples of other foods and
ugs, which he is authorized to take under the food law. These
but briefly noticed here, being discussed in the commissioner’s
port, where account is also given of the results of prosecution
der the law.

Lastly, a considerable number of samples of food and drug
d.ucts have been examined for individuals, which will likewise
've brief mention.

‘The analytical work herein described was done jointly with Messrs.
bailey, Morr:son, Brautlecht, Rodman and Roe.
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L. " FOOD PRODUCTS.
BREAKFAST -FOODS.

Forty-eight kinds or brands of cereal breakfast foods have
been found on sale in the State and examined here.

Their names and manufacturers are given in Table I and their
analyses, weights of packages and prices in Table II.

The results of this work are briefly summarized as follows: In
general they show evidence of care and cleanliness in their prep-
aration and are enclosed in attractive cartons which protect them
from contamination. In no case has any adulterant or inferior
admixture been found and the foods were apparently made
from the grains named on the label. The foods are chiefly made
from corn, oats, rice, wheat or barley. The whole grain, or a
portion of it, freed from most of the chaff, is crushed or ground.
In some cases it is cooked more or less, or by suitable ferments a
part of the starch is made more soluble, “predigested.” Many
of the ready cooked cereals have a little added salt.

The weights of the contents of the packages in all but four
cases equaled or exceeded the weights stated on the labels.
The largest deficiency amounted to more than six per cent.
This shortage cannot be explained by the drying of the goods
after packing, and if at all common or constant, is too large.

The cost per pound varies greatly. In general, the prices
of corn and oat products are lowest, rice next, while wheat and
barley cost considerably more than the others. In general, cost
bears a much closer relation to the attractiveness of the package
than to the probable nutritive value of the contents. But the
care taken in the selection of the grain and in its manufacture
are of course elements of cost which cannot be determined solely
by laboratory tests nor by the purchaser.

In general, ready cooked or “predigested” cereals cost two or

“three times as much per pound as those not thus treated.

Regarding chemical composition, the oat foods contain much
more protein (nitrogenous matter) and fat and have a higher
energy value than the other cereal preparations, wheat ranks

,next as regards protein and fat, followed by barley and corn,

but the three are not very unlike in energy value.
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.;-" Silly reports of the presence of drugs or poisons in certain
" prands of breakfast food have been investigated repeatedly by

thers and proved to be false.
It remains to notice the statements on the labels of these foods,

- which to comply with the national and state laws must be truth-
~ ful and not misleading.
" The following do not, in our opinion, fully comply with the
aw, or are at least objectionable:
20998. E-C Corn Flakes Toasted. “The thorough cooking
éonverts the starch into digestible substances.”
Unconverted starch is a perfectly digestible substance and a
 healthy person can digest it himself quite as safely and conveni-
 ently as a factory. This article contains a high percentage of
ater-soluble carbohydrates, but also 61.31 per cent. of uncon-
erted starch. Only a small portion of the starch has therefore
en converted.
21000. Cook’s Flaked Rice. “Expert’s analysis shows that
aked Rice contains 87 per cent. nutriment, beef 45 per cent.,
otatoes 21 per cent.” “One pound Flaked Rice contains 21 per
ent. more life-giving nourishment than a pound of beef and a
und of potatoes combined.”
The sample analyzed contained 86.83 per cent. of nutritive
natter, substantiating the first clause of the claim. As to com-
sition it should be noted, however, that the nutriment in this
d, as in potatoes, consists chiefly of carbohydrates, nearly all
it insoluble starch, while in beef, protein constitutes most of
> nourishment. The comparison of foods as to value, with-
considering the nature of the nourishment in them, is almost
- as futile as a comparison of punctuality and temperature.
. R1381. Milk Rice. “Nature provided Rice exclusively for
aman use. It contains in a larger degree the properties of
ure, fresh milk than any other grain. Before rice is dried or
ened in the fields the center of each grain is milk.”
‘The term “milk” is sometimes applied to the white juice of
‘ ain plants, but never with the idea that there is any resem-
j r"#nce to milk, the food, save in color and consistence. Two of
‘the characteristics of milk are its high fat and its low ash con-
t; the reverse is true of Milk Rice. No grains possess in any
:t'ked degree the properties of milk. The statements of the
nufacturer are clearly false and misleading.
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21020. Quaker Puffed Rice. “The wonderful invention of
puffing rice cooks the starch granules so thoroughly that Quaker
Puffed Rice is very largely a predigested food.”

In spite of a large amount of soluble carbohydrates, it still
contains 61.76 per cent. of insoluble starch. It is misleading to
claim for a partially dextrinized food that it is predigested,”

because no digestive process has been employed and the changes

brought about in the food have little relation to those caused
by digestive ferments.

21184. Holland Rusk. The words “Made in Holland” appear
on the label in large letters under a picture of a typical Dutch
windmill ; in small and inconspicuous type “Holland, Mich.”
is designated as the place of manufacture. The label is mislead-
ing, and the food is clearly misbranded.

21181. Force. “The Natural Food for Creating Power,
Repairing Waste, Maintaining Energy.” “Force is food, not
medicine—food for tired nerves, overworked brains, flabby
muscles, weak digestions. . . A simple preparation of the
Whole of the Wheat and Barley Malt, prepared by a process of
careful malting and heating Peculiar to Itself. All the nourishing
effects of wheat are in it with the tonic effect of malt.”

Force contains less water-soluble carbohydrates than most foods
of its class. Any real food is for tired nerves, overworked brains,
etc. There is nothing in the description of its preparation or its
chemical composition to indicate any very peculiar adaptation
to the wants of the system.

21034. Grape-Nuts. “A Food for Brain and Nerve Centres.”
“Made by compounding and scientifically baking Wheat, Barley
and a small amount of salt and yeast. There are no other ingre-
dients whatsoever in Grape-Nuts.” “In the processes the starch
of the grains is largely transformed into grape-sugar.” “The
human system will absorb a greater amount of nourishment from
Grape-Nuts than from a like amount of any other known food.”

While our analysis shows the presence of a large amount of
soluble carbohydrates, 36.34 per cent. of insoluble starch still
remains. Exception may well be taken to the claim that Grape-
Nuts is distinctly a brain or nerve food. Any real food is also
brain food. The claims as to its nutritive power are likewise
exaggerated.
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1301. Hornby's Steam Cooked Oat Meal. “Steam cooking
kernels for several hours, thereby converting the starch into
rine, then again drying by superheated air, which imparts
‘delicious flavor while preparing them for ready assimilation.
. After drying in fire kilns for several hours, the hulls
d impurities are removed.” “Carbohydrates, 65.05, protein,
3, fat 7.38, phosphates, 3.53, water, 6.41.”
Our analysis agrees with the claimed composition only in
t to carbohydrates. The figure given for phosphates, even
eant for total mineral matter, is twice as large as shown by
%is. The starch in this food is only slightly converted into
n, as it contains 50.23 per cent. of insoluble starch and
- 3.60 per cent. of soluble carbohydrates. The statements
on the package are not correct. }
21686. Savon Wheat Food. “A brain, nerve and muscle

eption must be taken to such a claim for reasons before

83. Cream of Wheat. “Is not only one of the most deli-
d delicious breakfast foods ever offered to the public, but
ddition containing a very large percentage of gluten, is one
he most healthful and nutritious foods known.”

e statement as to gluten is vague and somewhat misleading,
> table shows that it contains no more protein than the
e food of its class. Moreover, most of these other wheat
rations contain quite as much nutriment as this.

377. Wheatlet. “Exceptionally rich in the nitrogenous and
hatic food elements necessary as a sustaining power for
and physical labor.”

pared with the analyses of the other wheat preparations,
that Wheatlet is not “exceptionally rich” in either of the
specified.

Malt Breakfast Food. “The Choicest Whole Wheat
cally Combined with the Best Barley Malt. Rich in
en and Phosphates.” “Proteids, 11.63, Carbohydrates,
ats, 1.75, Lignin and Cellulose, 0.73, Ash, 1.05, Water,

imed analysis agrees satisfactorily with our results.
3 slightly more protein than any of the other wheat
ONS examined, and is moderately high in ash. It is



168 CONNECTICUT EXPERIMENT STATION REPORT, 1909—IQTO.

no richer in phosphates, however, than many of the other break-
fast foods. The malting process is very incomplete, for only
about 13 per cent. of the protein and 20 per cent. of the starch
have been rendered soluble. -

20972. Wheatena. “The first of rall breakfast foods, the best
of all breakfast foods.”

The enthusiasm of the manufacturer of this food is scarcely
justified by the analysis. '

21166. Christiaw's Laxative Cereal Flakes. Its claim, as
“laxative,” is probably based upon the fact that foods made from
whole wheat are more laxative than those prepared from the
more starchy portions. The examination reveals nothing which
could give it more of this effect than other whole wheat meals.

Taste I. List oF BreaxrFasT Foons EXAMINED WITH NAMES OF
MANUFACTURERS.

Cerealine. American Hominy Co., Indianapolis.
Christian’s Laxative Cereal Flakes. Christian’s Natural Food Co., New

York.

Cook’s Flaked Rice. The -American Rice Food & Mf’g. Co., Matawan,
N. J.

Cook’s Malto Rice. The American Rice Food & Mf’g. Co., Matawan,
N. J.

Cream of Wheat. Cream of Wheat Co., Minneapolis.

E-C Corn Flakes Toasted. Egg-O-See Cereal Co., Chicago.

Force. The Force Food Co., Chicago.

F S Granulated Hominy. Quaker Oats Co., Chicago.

Grandmother’s Crushed Oats. The Great Atlantic & Pacific Tea Co.,
New York.

Grandmother’s A. & P. Selected Farina. The Great Atlantic & Pacific
Tea Co., New York.

Grape Nuts. Postum Cereal Co., Battle Creek, Mich.

Health Brand White Oats. Lewis DeGroff & Son, New York.

Hecker’s Farina. Hecker-Jones-Jewell Milling Co., New York.

Holland Rusk. B. Arendshorst & Sons, Holland, Mich.

H. O. New Process Hominy. The H. O. Co., Buffalo.

Hornby’s Steam Cooked Oat Meal. The H. O. Co,, Buffalo.

Kellogg’s Toasted Corn Flakes. Toasted Corn Flake Co., Battle Creek,
Mich.

Korn Kinks. The H. O. Co., Buffalo.

Malt Breakfast Food. The Malted Cereals Co., Burlington, Vt.

Mapl-Flake. Hygienic Food Co., Battle Creek, Mich.

Milk Rice. Milkrice Co., Chicago.

Mother’s Crushed Oats. The Great Western Cereal Co., Chicago.

Nichols Snow White Samp. Austin, Nichols & Co., New York.
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-Nee Rolled Oats. The Pawnee Cereal Co., Cedar i
ijohn’s Breakfast Food. The American Cereal Co., }é:f;:;:) o
b}xry’s Best Cereal. Pillsbury-Washburn Flour Mills, Minnéapolis
nier Farina. Francis H. Leggett Co., New York. '
emier 15 Minute Oat Flakes. Francis H. Leggett Co., New York
Toasties. Postum Cereal Co., Battle Creek, Mich. !
e Qu;ker S?e;lts. The Quaker Oats Co., Chicago.
er Best Yellow Corn Meal. The Quaker Oats Co. i
er Cracked Wheat. The American Cereal Co., C(Ioh,icggcl)cago'
er Puffed Rice. The Quaker Oats Co., Chicago. .
er Toasted Corn Flakes. The Quaker Oats Co. Chicago
er Wheat Berries. The Quaker Oats Co., Chica:go i
Iston Health Food. Ralston Purina Co., St. Louis. .
Ralston Hominy Grits. Ralston Purina Co., St. Louis
n Wheat Food. The American Cereal Co., Chica.go

Brand Pearled Barley. The Quaker Oats Co., Ch.icago
dded Whole Wheat. The Shredded Wheat Co., Niagara 'Falls.

eign 15 Minute Oat Flakes. The Union Pacifi
t Brand Perfection Farina. acific Tea Co., New York.

Brand Perfection Hominy.
scuit. The Natural Food Co., Niagara Falls.
tena. The Wheatena Co., New York.
_»tlet. The Franklin Mills Co., Lockport, N. Y.
ite Rose Brand Rolled Oats. Seeman Brc;s. New;v York
The American Cereal Co., Chicago. : :

Standards of Composition.

:d only standards yet adopted by this station, which can be
lied to these foods, are those for corn meal and oatmeal.

rn me;zl is meal made from sound maize grain, and contains not
ﬂmhund o;:;een( (143) per cent. of moisture, not less than one and
redths (1.12) per cent. of nitrogen, and n

i ; ot more

Stx-tmtlfs (1.6) per cent. of ash.” , ! ibikica
‘ i"t(a;a-l) is meal made fror.n hulled oats, and contains not more than
:.)“ 2) per cent. of moisture, not more than one and five-tenths
- per cent. of crude fiber, not less ‘than two and twenty-four

dths (2.24) i
! ! per cent. of nitrogen, and not more tha
(2.2) per cent. of ash.” ayidaphie

€ analyses show that all the foods of these two classes
¥ the standards in all particulars.

Methods of Analysis.

methods used were those
] generally employed for th i
00ds, with the following additions : donintaills

53



BREAKFAST FOODS. I71

170 CONNECTICUT EXPERIMENT STATION REPORT, 1909—I9IO0. ]

TapLe II.—BREAKFAST Foobs. £S, WEIGHTS AND ANALYSES.

Price in cents. § ‘Water Extract.
3 g & 9 9 @
3 Brand. Fe ¢ 4 § K b ° o 8
g ; ? 8 3 i o & = & ; 85 b g =
2 2 & & 3 E 3 £ 1 2 = £3 ¢ 2 3
i 3 5 = B = ° a8 - .
2 : AR B i T e e bt S G S - - i
"To BE COOKED BEFORE USING.
" Barley Preparation.
21127 SCOtCh Pearled Barley """""" 17’8 1 I0 9.0 12_'12 0-89 127 ‘,’0‘_26 9.50 0‘96. 76.27 69-24 s 6.73 1.81 0.78 4.14
Corn Preparations. b
21258 (Nichols’ Snow White San}p ........ 30.9 | 10 5.2 | 13.39| 0.32 [ 0.47 | 7.75| 0.28 | 72791/ 78.24 | ... || 2.55 | o0.31 S es
21298 |H. O. New Process qumy ______ 29.9 | 10 5.3 | 11.34 | 0.32 | 0.17 | 8.00| 0.35 [79.82 |[ 74.42 | .-.. || 2.89 | 0.3 | 0.18 | 2.40
21370 |F. S. Granulated Hominy ......._. R T 5.4 | 13.25 | 0.96 ! | 0.17 | 8.00| 0.42 | 77.20| 75.66 | ____ || 3.04 | 0.69 | 0.34 | 2.01
21328 |Quaker Yellow Corn Meal ... 46.4 | 12 4.1 |12.30| 0.80 398 | 0.16 [ 7.50 | 0.53 | 78.71 || 75,71 | 110 || Zi24 | 075 | 034 | 1 15
21262 |Ralston Hominy Grits ..... _.....| 29.9 | 10 | 5.3 |IL28) 2.89 ) 9.00 | 0,96 | 75.43 || 70.03 | 220 || 5.31 | .19 | 0,96 | 3.38
21281 |Street Perfection Hominy . ........ 31.0 6 G.F HGT2443 1,29 . . 50.14 7.87 | o.40 | 77.87 || 7452 | 2222 || 3.38 | 0.50 | 0.90 | 2.38
Oat Preparations. Y . : |
21400 |Health Brand White Oats - ........ 32.97f - 12 B, 10.92 | 7.81 ‘ y | 0.07 [ 13.75 | 1.95 | 64.60 || 58.78 | ... PR 4305 P
21125 |Grandmother’s Crushed Oats _._.. 28.1 10 5.7 | 10.65 | 6.48 ) (50_59 14.04 | 1.85 | 65.49 || 59.12 | ... ;0; 1‘3? o.g7 3.09
21300 |Mother’s Crushed Oats .._........ 24.3 | 10 | 6.6 | 1085 6.08 800 | 0.87 | 15.62 | 1.63 |64.05||38.39 | ... || 6.86 | 1.00 | 0,74 | 5 12
21301 |Hornby’s Steam Cooked Oat Meal| 28.8 15 8.3 | 10.58 | 6.67 [ 0,80 | 16.12 | 1.67 | 64.16 || 50.23 | ... B0 |itg Vaar A
21240 |Premier Fifteen Minute Oat Flakes| 24.2 10 6.6 | 11.34| 5.36 g 0.57 | 17.12 | 1.78 | 63.83 || 56.59 | ... L i ol g 45
21189 |Paw-Nee Rolled Oats. ... 25.1| 10 | 64 |10.75| 6.05 Rl e S| B ol el Bl s
21224 |Pure Qua’ker Oats - _-ooiomaoone 24.2 To 6.6 10.83 | 5.95 : 224 | 0.92 | 15.94 | 1.93 | 64.43 (G ol IO 7.14.| 0.56 0.97 5.61
20942 |White Rose Rolled Oats ... ._._.. 30.4 | 12 6.3 | 10.34 | 7.96 0,70 [ 14.25 | 1.87 |64.88 || 50.0r | J1.. || 812 | 1.81 | 0.47 | 5.83
21165 |Sovereign Fifteen Min. Oat Flakes| 34.3 | 15 7.0 | 10.75 | 5.82 0.92 | 16,50 | 2.00 | 64.0I || 57.99 | ... || 5.86 | 1.56 | 1.06 3.23
Wheat Preparations. L G
21369 |Quaker Cracked Wheat...._._.._..| 29.9 | I5 o [WEE 2k 2:32 5| 9.31| 1.72 | 73.28 || 63.62| _.__ iy e b .
21686 |Saxon Wheat Food ............... 254 | 15 | 9.4 | 9.75| 1.68 B 5| o0 | 7aas [leoss | T 333 | Foe | eiae| Tios
20963 |Cream of Wheat ... ............. 28.7 | 15 8.4 |13.12| 0.89 | 1150 | 0.55 | 73.79 || 7t.10 | __._ || b.79 | 2.81 | 0.31 | 3.67
21377 |Wheatlet ... .-..-....- A7 | 28.7 | 15 8.4 |12.20| I.56 1 0.30 | 12.81 | 0.78 | 72.35 || 66.21 | .___ || 7.23 | 2.6 | 0.58 | 3.96
21018 |Grandmother’s A, & P. Farina ....| 16.2 6 5.9 |I2.92| 0.6I C 0.06 | 10.75 | 0.56 | 75.10 || 71.72 | ____ || 6.76 | 2.81 0.48 | 3.6
21019 |Hecker's Farina ....._...........| 15.8 | 10 [IO.I‘)12.73| 0.74 10,00 | 0,57 [75.80 || 71,10 | .. || 6.10 | 2.75 | 0.33 | 3.02
" 21009 |Premier Farina ... ......_..--...| 15.6 | 10 |10.3 |T14.00| 0.89 1112 | 054 | 7325 || 70.09 | -.o. || 834 | 3.0 | 039 | 5.00
21095 |Malt Breakfast Food . .._.... 300 | 15 | 8.0 | 9.56| 145 R o 35 e e
20996 |Pillsbury’s Best Cereal __._....... 31.8 15 7.6 | 11.34| 0.74 I11.50 | 0.48 |75.83 || 72.08 | ... PSRRI it s
21190 |Ralston Health Food - ... 29.2 | 15 | 8.2 |1236]| 1.72 11.87 | 141 | 7752 || 6441 | 110 || 787 | 231 | 116 | 3t
20997 [Street Perfection Farina —......... 16.0 10 |10.0 |13.07| 1.06 10.25 | 0.50 | 74.98 || 7r.10 | ... DR i s el o
20972 |Wheatena.... ... .....coooooooo 25.2 | I5 9.5 | 10.44 | 2.78 I1.25 | 0.70 | 74.19|69.75 | ... || 6.79 | L.19 | 0.65 | 4.05
21001 |Pettijohn’s Breakfast Food.....-..| 23.0 | II 7.6 |10.26 | 1.97 9.12 | 1.70 |74.95 | 64.01 | .... ||10.80 | 1.19 | 0.87 [*8.71
21166 |Christian’s Laxative Cereal Flakes| 21.3 25 |18.8 |13.04| 1.37 10.37 | 1.67 | 72.55 || 61.20 | ... ||11.42 | 2.25 | r.06 8:11
READY TO SERVE.
orn Preparations. ” 6
21299 |Cerealine ... . . . ___......... 10.4 9 |13 I1.17 | 0.42 .94 | 1.52 | 79.91 || 60.19 | o. a4 06 | .4y ; 4
20998 |E-C Corn Flakes, Toasted......_. 10.3 10 | I5.5 |12.12| 0.34 6.62 | 2.20 78.25 61.32 I;g 32_50 0.50 ;_;g *Zé:gg
21128 Korn Kink.s -------------------- 8.1 5 9:9 11'98 242 7'44 2.16 77,90 66_32 b 4 15.70 0.56 1.68 *13-46
20999 |Post Toasties ...................| 10.8 | 10 |14.8 11.67 | 0.26 6.56 | 1.78 | 79.52 || 53.94 | 0.96 20,37 | 0.00 | 1.52 |*27.85
21183 |Quaker Toasted Corn Flakes ... 10.7 8 |12.0 |[11.60| 0.38 6.75 | 1.30 | 70.06 Baiaq |/ by 148l oo | 18 st e
21028 |Kellogg’s Toasted Corn Flakes....! 9.7 | 10 [16.5 |11.071 0.23 0.37 | 2.72 178 85 |l 55.52 1.90 |l 29.17 | 0.69 | 2,10 [*26.38

* Soluble starch present.
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TaBLE IL—BRreARFAST Foops. PRricEs,

Price in cents,
¢
Ml priis ) %
: rand. Pt 3 4 g
% RRIRE £
£ ' Bl B LR P
s ] R % = =
3 & A PR e S
- Rice Preparations.
21000 |Cook’s Flaked Rice€ —acc.cooooonen 15.1 12 | 12.7 |12.60| O.12
21126 |Cook’s Malto-Rice covecivnncnan-- 17.2 8 7.4 |11.30| 0.15
21381 [Milk Rice... —cocncicmianoannana 21 10 |20.8 |12.33| O.1I5
21020 |Quaker Puffed Rice ........------ sl 30 1 f2n:3 ] 12,22/ | 0,16
Wheat Preparations. i
21184 |Holland Rusk. oo ocvmenoconan- 6.7 | 10 |238 |10.99| 5.14
21039 |Triscuit - coecooomimiece oo 13.0 | 10 |12.3 |10.27| 1.38
21280 |Shredded Whole Wheat_ ...~ ... _. T34 |12 ' T4v3 8.52 | 1.43
aroRal Gt &1 O LG e DR s T D B I1.5 9 |12.5 |10.67| I.2I
21181 |FOrCe . doaaetadino s laatlacotaiuos 12.9 15 |18.6 |10.68| 1.14
21182 {Mapl-Flake ..o occomemmma oo o i rsrif2n.6l ] 10.82i 1 1.22
21096 |Quaker Wheat Berries......-.---- 7.9 10 |20.3 9.75 | 2.00
21191 |Quaker Wheat Berries_....---.--. 6.5 10 |24.6 |710.25| 1.86
210541 |Grape:Nuts s il SRR T L ETE0.5 12 | 11.5 | 10.34| 0.63

Water-Soluble Matter. Weigh 6 gms. of substance into a 200 cc. flask,
fill to the mark with water, adding a few drops of chloroform; shake at
half-hour intervals for eight hours, then allow to stand for sixteen hours
longer. Filter, pipette 100 cc. of filtrate into a tared dish and evaporate
to apparent dryness on the water bath. Dry to constant weight in air
bath under go® C. Determine ash in the dried extract in the usual way.
In another 100 cc. portion of the filtrate determine the soluble protein,
(or protein may be determined in the well-washed residue from the first

filtration).
Di1ScUSSION OF THE ANALYSES.

The average composition of the several groups of breakfast
foods, calculated from our analyses, is as follows:

Nitrogen-Free

Water. Fat. Fiber. Protein. Ash, Extract.
Ready to serve.
Corni i b U 11.70 0.34 0.12 6.78 1.75 79.31
Riced | Lanialmmnin 12.11 0.14 0.17 7.47 1.04 79.07
Wiheat L0t 10.25 1.78 1:33 M1 1a3 1.82  73.49
To be cooked.
Barley .4 Y 1212 08 026 050 096 76.27
Catni Ul L) SN 12.33 1.0 026 802 o049 7780
CYals o iy o 10.78 6.53 079 15.56 1.84 64.50
Wheat il 11.90 1.41 0.64' 1117 0.95 73.93

(e
e

-y
)

i e
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BIGHTS AND ANALYSES.— Continued.

Water Extract,

t ¢ 8
i B & 5
L 8 3 3
LA o = 771 b
] # g : g £ B2 |l 4 3 s
e 2 8 c & 3 20 3 8 = 2
(5] ~ < z @ (3] B [ 2 S
5
o 0.22 | 7.81| 0.35 | 78.90 || 78.24 4.17 | 0.00 | o *
i 2 275180 i X I8 4.12
6 | 0.07 | 7.62| 0.57 | 80.29 || 74.13 | ... || 9.46 | 0.04 | 0.21 | 8.3r
1| 0.24 | 6.87 | 3.19 | 77.22 || 62.60| 2.51 |[ 33.70 | 0.56 | 2.83 |¥30.31
1|} 0.14 7-56'1 0.39 | 79.53|161.76 1 ____ || 31.92 | 2.69 | 0.20 |*29.03

| 0.04 | 12.06 | 1.3T | 70.46 || 55.80 | .__. || 16. 1.06 | 1
1.74 | 11.00 | 1.73 |73.88 || 60.75 | ..__ Io.ig 1.00 1:tl)g *I*gg;
2.57 | 11.00 | 1.53 | 74.95 || 63.06 | ... 9.50 | 1.06 | 1.10 | *7.34
I.24 | 0.00 | 2.59 |75.29 (| 60.08 | 0.36 || 35.29 | I.19 | 2.05 |¥32.05
| LI4 10.62 | 2.75 | 73.67 | 59.85 | 0.48 || 12.79 | 1.44 1.95 *9:40
| L.2I [ 9.25 | 2.80 | 74.70 | 58.28 | 0.54 || 16.16 | 1.19 | 2.45 |*12.52
ol I.17 | 14.00 | 1.40 | 71.68 || 57.11 | .... || 23.54 | 3.00 | 1.25 *19:29
4 i.ss 13.56 | 1.40 | 71.55 |( 48.32 | _.._ || 29.38 | 3.19 | 1.28 *24.91
)  .45 11.50 | 1.85 | 74.23 || 36.34 | 0.13 || 39.20 | 1.81 | 1.37 |¥36.02

L2t
* Soluble Starch present,

ﬁaict}}x;ef' chemical diﬁ’er.en.ces are in the content of fat and
in, the corn foods containing the lowest and the oat products
A "‘hest percentages, with the wheat products intermediate.
: v‘x?ady to serve” foods contain more ash because of the salt
d for seasonin

i g purposes. .

€ fuel value of the various groups is shown below, together
e cost of 100 calories in each:

Calories per Cost per
Ib. of food. 100 Calorli,es—Cts.

................. 0.85
................. 0.96

............... 1.07

0.55
0.29

»v,:.\ 0.

) : Wkeak . 1611 o.gg

t;ﬂt? the oat foods, where a relatively high figure is
i ce uel values show only small differences. However,
i Ost per 100 calories is considered, the varieties are
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very large and give useful data as to the relative cost of the
foods. Again, it is shown that the “ready to serve” prepara-
tions are the more expensive, on the average costing more than
twice as much as the other foods. In each class the corn foods
are the cheapest per calorie and the wheat foods the most
expensive.

The amount of water extract measures quite closely the soluble
carbohydrates (sugar, dextrin, etc.) present in the foods. It
will be seen from the tables that with few exceptions the foods
which require cooking contained relatively small amounts of
soluble carbohydrates, an average of 4.53 per cent., compared
with 19.95 per cent. in the “ready to serve” foods. These differ-
ences are mainly due to the partial conversion of starch into
dextrin, either by cooking or by the action of various diastatic
ferments or yeasts.

The average percentage of water-soluble substances in the
two classes of food is:

Total Total . Total Total Nitrogen-
Food. Protein. Ash, Free Extract.
Ready to serve ......... 22.5 12.9 86.5 26.1
To be cooked .......... 6.8 13.4 56.6 6.3

The higher solubility of the “ready to serve” foods is very
marked, and chiefly affects the nitrogen-free extract. The
higher solubility of the ash has little significance, being due to
the addition of salt; and furthermore, the total ash in the foods
is low, in no case reaching 3 per cent.

The water-soluble carbohydrates added to the starch (water-
insoluble) should nearly equal the total nitrogen-free extract.
This is not always the case. The difference is greatest in the
“ready to serve” foods, and is chiefly due to the presence of
soluble starch, which was not determined separately and is
included with the water-soluble carbohydrates. For instance,

in Milk Rice, Quaker Puffed Rice and Zest, the sum of the two

fractions is 92.91, go.79 and 92.13, while the total nitrogen-free
extract is 77.56, 79.53 and 75.62, respectively. All the foods
containing soluble starch are designated by an asterisk in the
tables.

The range in weight, selling price and cost per pound of
material is shown in the following tabulation:

COFFEE. 175

Weight of Price of Cost per

Package. Package. Pound.
Oz. Cts. Cts.
 Ready to.serve.
| Ul e R (B 8.1-10.8 5-10 0.0-16.5
. Average ....... 10.0 8.7 13.8:
L 7.5-17.2 8-12 7.4-21.3
Average ....... 11.9 10.0 15.6
e B 6.5-13.4 9-15 11.5-24.6
Average ....... II1.I 11.4 17.7
To be cooked
Bitevio. .o 17.8 10.0 9.0
BT 29.9-74.1 6-25 3.1-5.4
Average ....... 40.4 12.2 4.8
IR L 24.2-34.3 10-15 5.7-8.3
Average ....... 28.0 11.6 6.6
U R 15.6-31.8 6-25 5.0-18.8
Average ....... 24.1 13.7 9.3
COFFEE

k, the others in packages and full weight was given in prac-
ﬂ%  every case.

ne of the samples examined was found adulterated.
comparing this result with the station’s first examination
ee in 1896, the great improvement in the purity of this
is clearly shown. In that year, of forty-four samples of
d coffee examined, eleven, or 25 per cent.,, were adul-
; in the same year, of sixty-five ground coffees, fifty-
or 89 per cent., were adulterated.

elow will be found the brands examined this year:

Unground Coffee.

‘and Bartlett, Boston. Blue Ribbon Brand.

American Coffee Co., New York. Iowa Brand.

J. Gillies & Co., New York. Rising Sun.

eat Atlantic and Pacific Tea Co., New York. Sultana Brand.
TS Mary McGuire, Torrington. Our Own Blend.

V. Parrott, Bridgeport. Yoma Blend.

Ground Coffee.

llen, Wallingford. Peep O’ Day Brand.
P, Augur, New Haven. Crescent Mill Pure Ground Tiger.
: der H. Bill & Co., Boston. Tudor.
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Brown, Thomson & Co., Hartford. Special Blend.
Brownell & Field Co., Providence, R. I. Autocrat.
The F. C. Bushnell Co., New Haven. Golden Star.
Chase & Sanborn, Boston. Seal Brand.

Lewis DeGraff & Son, New York. Health Brand.
B. Fischer & Co., New York. Golden Crowh.
Fleming & Cowan, Hartford. Our Favorite.

Frey Bros., Torrington. Our Middlesex Brand.
Chas. G. Lincoln & Co., Hartford. Puritan Boy.
W. J. Madigan, Hartford. Butterfly Brand.

G. H. Miller, New London. My Own Brand.
Miner, Read & Garrette, New Haven. Sunrise Breakfast.
John A. Pilgard, Hartford. Old Glory.

United Drug Co., Boston. Symond’s Inn.

Thos. Wood & Co., Boston. Coffee.

In bulk:—East India Tea Co., Bridgeport.
Lawlor & Dwyer, Ansonia.
Standard Tea Co., Hartford.
Thomas T Store, New Haven.

CONDENSED MILK.

Thirty-six samples of condensed milk, representing all the
brands of both sweetened and unsweetened milk which could be
found on sale in the State, have been examined. The names of
the brands and their analyses are given in Tables III and IV.
A brief summary of this examination follows:

All the samples bought were in apparently sound condition

except Dr. Hand’s. The can of this brand was swelled and the
contents almost solid. It was therefore rejected and another
sample obtained. :
" The statements of weight of contents, where given on the
labels, were correct. From the weight of the net contents of each
can and its cost is calculated the cost per pound. The costs of
sweetened condensed milk range from 8.9 to 22.7 cents per
pound, averaging 12.4. The costs of unsweetened condensed
milk range from 9.5 to 16.9 cents, the average being 11.5 cents.

Examination of the table of analyses shows no general relation
between the composition or degree of concentration of the milk
and its price.

Condensed milk is so much used as a substitute for fresh milk,
and even for cream, that the relation of the costs of condensed
and fresh milk is important. This comparison can best be made

CONDENSED MILK. 177

n the basis of the content of fat, which is the most valuable
nstituent. The sweetened milk contained from 7.94 to 10.06
cent. of fat, and averaged .36 per cent; the unsweetened
om 7.20 to 10.20, with an average of 8.66 per cent. One pound
f fat cost $1.33 on the average in both the sweetened and
smswéetened milks, the range of cost in the former being from
4 cents to $2.69, and in the latter from $1.09 to $1.87. Assuming
one quart of fresh milk weighs 2.25 pounds, and that it
ntains 4 per cent. of fat, one pound of fat would cost 66 and
cents in milks costing the retail buyer 6 and 8 cents respectively.
. other words, fat in condensed milk costs from 1.5 to 2 times
much as fat in fresh milk. This increased cost does not seem
unreasonable, especially when the cleanliness of the product and
cost of its manufacture are considered. These calculations,
ywever, apply only to the average cost. In certain brands the
of fat is excessive. For instance, in two brands the con-
sed milk costs 22.7 and 21.4 cents per pound, making one
id of fat in these brands cost $2.37 and $2.69 respectively,
bout four times as much as it would cost in milk selling at
ts per quart, and about three times as much as in milk
cents per quart.’
e sweetened milk, with five exceptions, meets the legal
uirements. In four samples the percentages of fat in the cal-
d milk solids were abnormally low, although the percentage
fat in the condensed milk was normal. This merely indicates
inversion of cane sugar during condensation, as is explained
ow. The fifth sample, Dr. Hand’s, is made from low grade
partially skimmed milk.
ynSweetened milk should contain at least 7.75 per cent. of
Van Camp’s contained only 7.20 per cent., and Wilson’s
d ‘Ijibby’s were but slightly above the minimum, and all three
ained considerably less milk solids than the standard requires.
he discussion on the following pages shows that if the direc-
S for use given on the labels are followed, the resulting
tures will contain, in all but one case, only about half as
1 solids or fat as good cow’s milk.
ttention is also called to the composition of human milk at
‘€rent periods with the prescriptions given for making sub-
tutes by diluting condensed milk, which shows that these

r
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TaBLE III.—ANALYSES OF SWEETENED CONDENSED MILK.

¢ Pric

Stﬁ%"’n Brand. pg;:;:g.n,
21374 |*Baby Brand. Borden's Condensed Milk Co., New York ... | 18
20064 |Challenge Brand. Borden’s Condensed Milk Co., New York| 10
21241 |Dairy Brand. Borden’s Condensed Milk Co., New York._... 10
21854 [Daisy Brand. Borden’s Condensed Milk Co., New York_.__. 13
21069 |Defiance Brand. Borden’s Condensed Milk Co., New York._.| 10
21675 |Eagle Brand. Borden’s Condensed Milk Co., New York_____ 15
21341 |Full Weight Brand. Borden’s Condensed Milk Co., New York| 12
21007 [*Magnolia Brand. Borden’s Condensed Milk Co., New York| 10
21171 |Pine Tree Brand. Borden’s Condensed Milk Co., New York 9
21097 |Thistle Brand. Borden’s Condensed Milk Co., New York ...| 10
21263 |Tip Top Brand. Borden’s Condensed Milk Co., New York..| 12
21283 |[*Champlain Brand. Champlain Condensed Milk Co., Rich-

mond, Mts- s it cdl gl bl S LBl L Ll L e oo slae ol o oo 10
21052 |Emery. Emery Food Co., Chicago. . comeeoocooooooo oo 10
21654 [4Dr. Hands’ C. M. with Phosphates and Hypophosphites.

The Dr. Hand Condensed Milk Co., Scranton, Pa._ ._......| 18
21284 [¥Gilead. M. B. & F. S. Hubbell, New Haven ____...._..... 8
21375 |Star Brand. Michigan Condensed Milk Co., New Yearkulili 10
21011 |Sweet Clover Brand. Mohawk Condensed Milk Co., Roches-

0§ a0 oth AN SR LA OO St U Sttt R G e £ 10
21852 |Sweet Clover Brand. Mohawk CondensedMilk Co., Roches-

ter, N. Y. oo oo eiccmmemeeemeaeomeoooo. 10
20967 |Grandmother’s A. & P. Northern Condensed Milk Co.,

PhiladelphiasiuiiL oouioadanes 2l Bl I 40 n o dein s cdtan b 9
20995 |Ruby Brand. The Vermont Condensed Milk Co., Richmond,

A A B B e e e N A e LA e R L 10
21866 |*Silver Chord. The Vermont Condensed Milk Co., Richmond,

728 ten i AN et e N e SIS Ll ol e R 8
21098 |Vermont Brand. The Vermont Condensed Milk Co, Rich-

mondlAVe L, sl L au Esliion L s R st s s L il b ot 10
21853 |Vermont Brand. The Vermont Condensed Milk Co., Rich-

Tta QNI DLE I, LA, Bt e SRR TR SR MO TR S i sl 10
21635 |Vermont Brand. The Vermont Condensed Milk Co., Rich-

SOt ¢V B LI e e S D S S e S | 10
21035 |Pride of Wayne Brand. Wayne County Condensed Milk Co.,

Qitario@etgers N iV be iR lo e S Db L dud el )

Found
oz

12,7
12.6
14.9
15.6
12.7
15.9
15.6
14.4
14.6
13,5
14.9

14.8
11.4

13.4
14.4
14.7
14.8
14.6
13.5
13.2
14.4
.14.8
14.8

14.9

13.4

* Addition of cane sugar not stated on the label.
+ Duplicate sample from G. C. Hamilton, Bridgeport, received in spoiled condition.

‘Weight of
contents,

—

Claimeq
oz.

dilutions supply very much less of the ‘essential food ingre-
dients than mother’s milk, while nearly two-thirds of the

nutritive matter may consist of cane sugar.

DI1ScUSSION OF THE ANALYSES.

The following standards have been adopted for condensed

milk:

L
!"' I'

£

B,

{h
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i
aBLE III.—ANALYSES OF SWEETENED CONDENSED MiLk— Continued.

i

b " In Material as sold. In Milk Solids.
'r\
o Water. Siﬁ:iasl. S(‘:fg;; Slgll:fiks Ash, (El;%l;gn) Sl\‘fgal.‘r. Fat. Ash. Protein. sl\f,g:r, Fat.
92.38 | 40.61 | 31.77 | 1.73 | 7.91 | 12.53 | 9.60(| 5.44 | 24.90 | 39.44 | 30.22
68.68 | 29.22 | 39.46 | 1.82 | 8.10 | 20.24 | 9.30|| 4.61 | 20.53 | 51.29 | 23.57
74.78 | 43.42 | 31.36 | 1.60 | 8.10 | 12.08 | 9.58|| 5.10 | 25.83 | 38.52 | 30.55
73.72 | 43.45 | 30.27 | 1.50 | 8.17 | I1.50 | 9.10|| 4.96 | 26.99 | 37.99 | 30.06
73.87 | 40.91 | 32.96 | 1.73 | 8.47 | 13.13 | 9.63| 5.25 | 25.70 | 39.83 | 29.22
75.13 | 44.03 | 31.10 | 1.86 | 8.04 | I1.95 ! 9.25|| 5.98 | 25.85 [ 38.43 | 29.74
76.15 | 41.00 | 35.15 | 1.95 | 8.80 | 14.95 | 9.45|| 5.55 | 25.04 | 42.53 | 26.88
76.19 | 42.11 | 34.08 [ 1.76 | 8.80 | 13.66 | 9.86|| 5.16 | 25.82 | 40.09 | 28.93
70.11 | 32.97 | 37.14 | 1.64 | 7.98 | 18.50 | 9.02|| 4.42 | 21.49 | 49.80 | 24.29
74.84 | 41.12 | 33.72 | 1.86 | 8.10 | 13.70 |10.06|| 5.52 | 24.02 | 40.63 | 29.83
74.92 | 39.94 | 34.98 | 1.88 | 8.29 | 15.24 | 9.57|| 5.37 | 23.70 | 43.57 | 27.30
70.70 | 39.11 | 31.59 | .71 | 7.85 | 12.43 | 9.60|| 5.41 | 24.85 | 39.35 | 30.39
71.1I | 39.23 | 31.88 | 1.54 | 8.61 | 12.84 | 8.89(| 4.83 | 27.01 | 40.27 | 27.809
70.25 | 35.34 | 34.91 | 1.99 | 8.43 | 16.55 | 7.94|| 5.70 | 24.15 | 47.41 | 22.74
69.79 | 36.75 | 33.04 | 1.62 | 8.10 | 14.14 | 9.18|| 4.90 | 24.52 | 42.80 | 27.78
74.21 | 42.36 | 31.85 | 1.78 | 8.49 | 12.59 | 8.99|| 5.59 | 26.66 | 39.52 | 28.23
75-7T | 42.97 | 32.74 | 1.79 | 8.74 |12.26 | 9.95|| 5.47 | 26.70 | 37.44 | 30.39
75.27 | 44.05 | 31.22 | 1.5¢ | 8.42 | 11.82 | 9.39|| 5.09 | 26.97 | 37.86 | 30.08
71.16 | 29.64 | 41.52 | 1.75 | 7.91 | 22.85 | 9.01|| 4.21 | I9.05 | 55.04 | 21.70
73-42 | 40.68 | 32.74 | 1.65 | 8.23 | 12.82 |10.04| 5.04 | 25.14 | 39.1I5 | 30.67
74.54 | 42.33 | 32.21 | 1.9T | 8.49 | 12.30 | 9.5I| 5.93 |26.36 | 38.19 |29.52
74.10 | 40.97 | 33.13 | 1.71 | 8.36 | 13.80 | 9.26|| 5.16 | 25.23 | 41.66 | 27.95
74.59 | 43.56 | 31.03 | 1.62 | 8.23 | 11.57 | 9.61|| 5.22 | 26.52 | 37.29 | 30.97
71.83 | 40.54 | 31.29 | 1.70 | 8.43 | 11.28 | 9.88|| 5.43 | 26.94 | 36.05 | 31.58
75.48 | 44.83 | 30.65 | 1.63 | 8.36 | 12.29 | 8.37|| 5.32 | 27.28 | 40.09 | 27.31
i L::}(Jl'ﬂdensed milk, evaporated milk, is milk from which a considerable
e of water has been evaporated, and contains not less than twenty-
s “@8) Der cent. of milk solids, of which not less than twenty-seven
5‘«; -six hundredths (27.66) per cent. is milk fat.”
i ’letened condensed milk is milk from which a considerable portion of
G has.been evaporated and to which sugar (sucrose) has been added,
.-»ﬁpﬂtams not less than twenty-eight (28) per cent. of milk solids, of
S not less than twenty-seven and sixty-six hundredths (27.66) per
|",'ls mllk fa-t.” :
g
| ¥
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TABLE IV.—ANALYSES OF UNSWEETENED CONDENSED MILK.

Station Price
No, Brand. " pe&cs‘fm,
r
21269 |Peerless Brand. Borden’s Condensed Milk Co., New York...__._.__..___. 10
21674 |Highland Brand. Helvetia Milk Condensing Co Highland, I} Llod dn. 13
21261 |Our Pet Brand. Helvetia Milk Condensihg Co., nghland 30 BRI T 10
21150 |Wilson’s Indiana Condensed Milk Co., Shendan 2y s I RISl T R B T o
20066 |A. & P. Brand. St. Charles Condensmg Co., St. Ohatles TR e e Lt 10
20965 |St. Chdrles. St. Charles Condensing Co., St. Charles, I1l. -.____.__._._.. 9
20971 |Van Camp’s. The Van Camp Packing Co Indlanapolls Ind uL oIl p L 10
21215 |Blue Label Brand. Wayne County Condensed Milk Co., Rochester, N. Y.| 10
21935 |Hylac Brand. The Federal Packing Co., New York .. ... . ....._.... 5
22057 |Libby’s. Libby, McNeill & Libby, Chxcago ............................. 10
22061 |Silver Cow. St. Charles Condensing Co., St. Charles, Ill.._.__.__...-..__ I 10

The methods of analysis used are given in detail on page 19I.

In 1904 this station examined twenty-eight samples of
sweetened, and in 1906, eight samples of unsweetened con-
densed milk. For comparison the averages of those analyses
are brought together with those secured this year in the
following table:

TABLE V.
SWEETENED. UNSWEETENED,
AVERAGES. 1904. 1909. 1906. 1909.
(28 Samples) (25 Samples) (8 Samples) (11 Samples)

Net weight, 0z. ........ 14.0 14.2 11.6 13.9

Cost per can, cents .... I0.3 10.8 85 9.7

Cost per pound, cents .. 118 12.3 LI 11.5

In original material. i
BT P B ST 26.08 26.68 71.85 71.87
Tetalisolrds A ke 73.92 73.32 28.15 28.13
Canesugat i .....u4 40.32 40.05 e
Milk solids ........ 33.60 33.27 28.15 28.13
Aish L iRk 1.90 173 1,68 1.55
Profein it i 8.77 8.30 7.75 K
Milkesugar /s i . 14.07 13.88 11.03 10.34
Jong e R | 8.86 0.36 7.69 8.67
In the milk solids

S G s sy 5.68 5.23 5.07 5.51
1255037 01 b0 SAMEMHOLE 26.17 25.00 27.53 26.91
Mille sugar: ... 00l 41.76 41.37 39.18 36.76

il e 26.39 28.31 27.32 30.82
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IV.—ANALYSES oF UNSWEETENED CONDENSED MiLk— Continued.

geiége':t:f In Material as sold. In Milk Solids.
on J

imed Total | Protein | Milk g h.' | Protein| Milk | Fap
R waten: | ot | As SRS Sugar | 5T S SRR b e B

oew. || 69.21 | 30.79 | T.71 | 8.36 | 11.45| 9.27 || 5.55 |27.15|37.19 | 30.II
12 70.60 | 29.40 | 1.60 | 7.85 | 10.95 | .00 || 5.44 | 26.70 | 37.25 | 30.61
12 71.62 | 28.38 | 1.63 | 7.08 | 10.71 | 8.96 || 5.74 | 24.95 | 37.74 | 3L.57
16 »8.27 | 24.73 | 1.53 | 6.70 | 8.75 | 7.75 || 6.19 | 27.09 | 35.38 | 31.34

oo |l 71.54 | 28.46 | 1.43 | 7.66 | 10.80 | 8.57 || 5.02 |26.9I | 37.96 | 30.1I

... || 71.58 | 28.42 | 1.34 | 7.66 | 10.55 | 8.87 || 4.71 | 26.95 | 37.13 | 31.2I
16 74.85 | 25.15 | 1.29 | 6.89 | 9.77 | 7.20|| 5.13 | 27.39 | 38.85 | 28.63

- || 70.98 | 29.02 | 1.57 | 7.53 | 10.93 | 8.99 || 5.41 | 25.95 | 37.66 | 30.98

gutiioiig /) 20,87 1170 8. 17 9.80 |10.20 || 5.69 | 27.35 | 32.81 | 34.15
16 74.08 | 25.92 | 1.50 | 7.15 9.39 | 7.88 || 5.79 | 27.58 | 36.23 | 30.40
oo |l 70.86 | 29.14 | 1.72 | 8.17 | 10.63 | 8.62 Il 5.90 | 28.04 | 36.48 | 29.58

his comparison shows that the manufacturers are now sup-
g about the same amount of sweetened milk in their
cages as in 1904 at an increased cost of 0.5 cent. They are
supplying about 20 per cent. more unsweetened milk per
t an increased cost of 1.2 cents, so that the cost per pound
the condensed milk is slightly lower than in 1906. The com-
tion of the samples analyzed in 1904 is quite like that of
se examined this year, except in fat content, which is higher
year by 0.5 per cent. in the sweetened milk, and nearly 1
- cent. higher in the unsweetened milk. The milk solids are
t the same, but the fat in these solids increases by 1.92
‘cent. in the sweetened, and by 3.50 per cent. in the unsweet-
These figures indicate that the average condensed milk
d in the Connecticut market is of distinctly higher quality than
vas five years ago. The ratio of protein to fat is a useful indi-
lon of the quality of the original milk used, a whole milk of
quality usually showing considerable more fat than protein.
above tabulation shows that this ratio has increased from 1.01
1.I3 in the sweetened milk, and from 0.99 to 1.15 in the
Sweetened.

Lhie standards for both kinds of condensed milk require that
all contain not less than 28 per cent. of milk solids, of which
€ss than 27.66 per cent. is milk fat. The required percen-
e of milk solids is based on the analysis of a large number of
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samples of condensed milk, and the percentage of milk fat in

those solids is derived from the Government standard for milk,"

viz., 3.25 per cent. of fat and 11.75 per cent. total solids. Such
milk is by no means a high-grade milk, and there can be no
difficulty in maintaining the required” proportion of fat, pro-
vided the manufacturer uses only whole milk in his factory.
This fact is clearly shown by the following tabulation, in which
are given the analyses of typical milk from the United States,

TaBLE VI.—AVERAGE ComposiTION oF Cow's MILK.

Authority. Sonids. ki HSaHG aok e

y in Solids.

English (Richmond, 1906) ... - ... 12.70 213 8.97 29.37
i (Richmond! 1907} ¢ 2ol iy 12.64 3.71 8.93 29.35

o (Richmond {1go8)/ diiiw 1Lt dlt 3 12.69 3.75 8.94 29.56

§& EVieth), St odlars it L Te o e c e 12.90 4.10 8.80 31.78
Canadianm(MelGill il Sy A Ao 12.62 3.80. 8.82 30.I1
German (Koenag)iualny (a2l (Lae Ll 12.83 3.69 .14 28.76
German (Fleischmann) L. ccacancdinas 12.25 3.40 8.85 27.25
Dhitch (Fleischmanmn): | -5 o Sz 12.00 3.25 8.75 27.08
American (Van Slyke) Uil 408 SGl3as L 12.90 3.90 9.00 30.23
y (Van Slyke, cheese factory) .| 12.60 3.75 8.85 29.76

M (Voorhees, Ayrshire)__...... 12.70 3.68 9.02 29.05

£ (Voorhees, Guernsey)..----- 14.48 5.02 9.46 34.66

e (Voorhees, Holstein)_..__._. 120 ] 3.51 8.61 28.96

i (Maorhees! Jerseylliocoiliads 14.34 4.78 9.56 33.33

i (Voorhees, Shorthorn) ..__.. 12.45 3.65 8.80 20.32

Canada and several European countries. In every case they rep-
resent the average of a large number of analyses.

With the exception of Fleischmann’s analyses of typical low-
grade German and Dutch milks, these analyses, representing
about 200,000 samples of milk, show that a requirement of 27.66
per cent. of fat in the solids is considerably lower than that found
in average milk. Voorhees’ analyses of the milk of pure bred
cows show that the fat ratio increases with the high fat content
of Guernsey and Jersey milk, in the latter reaching 34.66 per cent.
Van Slyke’s figures represent a compilation of the analyses of
5,552 samples of American milk, and probably reflect more accu-
rately the true market conditions in this country. In these the
fat makes up 30.23 per cent. of the solids.

It will be seen from our tables of analyses that the fat in
the milk solids in the unsweetened condensed milk ranged from
28.63 to 34.15 per cent.,, with an average of 30.82 per cent,
while in the sweetened milk it ranged from 21.70 to 31.58 per
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t., with an average of 28.31 per cent. The unsweetened milks
every case exceeded the standard requirement in this respect,
ile the average agreed very closely with Van Slyke’s figures.
the sweetened milk, however, we find four samples showing
nly 23.57, 24.29, 22.74 and 21.70 per cent. of fat in the milk
olids, and yet their fat content is 9.30, 9.02, 7.94 and 9.01,
espectively, all except the third, indicating condensed milk
of good quality. It will be noted, also, that these same four
ples have abnormally high percentages of lactose, 20.24, 18.50,
6.55 and 22.85 per cent., respectively, and that the milk solids
correspondingly high and the cane sugar correspondingly low.
his is no doubt due to a partial inversion of the cane sugar
uring condensation, so that the method used for determining
actose in the finished product gives the sum of the lactose and of
invert sugar calculated as lactose. It is quite possible that
sion of cane sugar in all samples may increase the calculated
mount of lactose and hence diminish the ratio of fat solids.
- Omitting these four samples, the average for sweetened milk
 32.32 per cent. milk solids, 9.47 per cent. fat and 29.31 per cent.
f fat in the milk solids. Assuming this average of 32.32 per
t. for the milk solids of the four brands in question, the
ercentages of fat in the milk solids would be 28.77, 27.91, 24.57
,‘7@ 27.88 respectively, all reaching the standard satisfactorily
vith the exception of the third, which appears to have been
factured from a low-grade milk.
‘ e standard requires a minimum of 7.75 per cent of fat
?gX27.66: 7.75). In the sweetened milks the fat ranged
ifom 7.04 to 10.06, with an average of 9.36 per cent.; in the
eetened from 7.20 to 10.20, with an average of 8.67 per
All the sweetened milks satisfied this standard, only one,
Hand’s, closely approaching the minimum. In the unsweet-
i A:‘nf‘iilks, Van Camp’s contained only 7.20 per cent. of fat,
Vilson's exactly equaled the minimum, 7.75_per cent., and
. y’s contained only 7.88 per cent., slightly above the minimum.
se three samples were likewise deficient in milk solids, con-
118 24.73, 25.15 and 25.92 per cent. respectively.

Degree of Condensation.

The composition of a condensed milk depends not only upon
Quality of the milk condensed, but also on the amount of
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this condensation. In sweetened condensed milk the concentra-
tion is carried much further than in the unsweetened variety.
Tt is important to determine the degree of condensation, as
thereby a good idea may be obtained as to the composition of
the original milk. The calculation of this factor is a compara-
tively easy matter in the case of unsweetened milk, for here we
are dealing with the normal constituents of milk, and, excepting
water, in nofmal proportions. In sweetened milk, however, con-
taining varying amounts of cane sugar, the whole relation of the
constituent solids is changed and the problem is much more
complicated.
Various methods of calculation have been devised for this
purpose, which give approximately correct results. The amount
of ash is very constant in milks of widely different origin, seldom
varying much from 0.7 per cent. Accordingly, if the percentage
of ash found in an unsweetened condensed milk be divided by
0.7, the quotient represents quite accurately the degree of con-
densation. This method is also applicable to sweetened milks,
although here, of course, it is necessary to reduce the ash to a
cane-sugar-free basis before making the division. i
The amount of solids-not-fat also is a comparatively constant
factor in milk, especially in the milk of the average American
herd. As a rule, however, the solids-not-fat increases somewhat
with the solids and the fat. For instance, Voorhees’ figures on
page 182, for pure-bred cows, show a variation from 8.61 for
Holsteins to 9.56 for Jerseys. Authorities differ, therefore, on
the proper figure to assume for solids-not-fat. The Federal
standard, and that of several of the states, requires 8.5 per cent.,
and that being the standard, would be a reasonable factor to
apply. Others have suggested 8.9 per cent. as representing aver-
age American milk; while still others suggest 9.3 per cent., as
being the highest figure likely to be shown by the milk of
mixed herds, and therefore giving the manufacturer the benefit
of every doubt. The writer suggests still another method, based
on the percentage of lactose. The analyses made by Voorhees
of the milk of pure-bred Ayrshire, Guernsey, Holstein, Jersey and
Shorthorn cows show a remarkable constancy in this ingredient,
the averages being 4.84, 4.80, 4.69, 4.85 and 4.80, respectively.
Accordingly, the factor 4.8 for lactose has been applied to
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TABLE VII. DEGREE OF CONDENSATION.
Sweetened.
C’;‘{x?:tg)%ngggzédén Calculated I\l/;ﬁ%c.in Original
Brand. 5 PRat:ip
; .7 per cir?ter Sézster 9.3 per L7 per 8.5 per | 8.9 per | 9.3 per lzof::n
Centuf | SRENH cont cent. cent, | Sent. cent. | cent. I:
ol AL e S e AL
4.39 | 4.19 | 4.01 || 3.88 | 3.68 | 3.8 o
5.01 | 4.78 | 4.58 || 3.58 | 2.62 2.7451 :8; ;E
4-5(?; 4.33 | 4.14 || 4.19| 3.74 | 3.92 | 4.09 || 1.18
4.g 4.20 | 4.03 || 4.25 | 3.66 | 3.83 | 3.99 || 1.11
Z. 4 4.4g 4.25 || 3.89 | 3.52 | 3.69 | 3.84 || 1.14
551,2 4.g 4.20 || 3.49 | 3.60 | 3.77 | 3.94 || 1.15
4. ; 4.89 | 4.68 || 3.39 | 3.13 | 3.28 | 3.42 || 1.08
/.9 4.70 | 4.50 || 3.92 | 3.46 | 3.62 | 3.79 || 1.12
4.04 4.73 4.51 || 3.85 | 2.72 | 2.85 | 2.98 || 1.13
2.7g 4.56 4.32 || 3.79 | 3.61 | 3.78 | 3.96 || 1.24
4-25 4-76 4.55 |1 3.56 | 3.20 | 3.35 | 3.40 || 1.15
4. 4.06 | 3.88 || 3.93 | 3.71 | 3.88 | 4.06 || 1.22
4-4? 4-25 4.07 || 4.05 | 3.29 | 3.44 | 3.59 || 1.03
4.(1)9 Z'og ggg 2.72 2.50 | 2.62 | 2.74 || 0.94
b 4 . 3.96 | 3.27 | 3.42 | 3.58 || 1.1
322 4.45 | 4.26 || 3.54 | 3.35 | 3.51 | 3.66 1.02
4. 4.4(8; 4.30 || 3.89 | 3.71 | 3.88 | 4.05 || 1.14
.59 | 4.38 | 4.20 || 4.13 | 3.66 | 3.83 | 4.00 || 1.12
5.44 | 5.20 | 4.97 || 3.60 | 2.35 | 2.46 | 2.58 || 1.14
4.20 4.30 | 4.12 || 4.21 | 3.76 | 3.04 | 4.11 1:22
3.72 4.42 | 4.23 1| 3.49 | 3.56 | 3.73 | 3.90 || I.12
o 4.55 | 4.35 |1 3.79 | 3.30 | 3.46 | 3.61 || 1.11
.;;7 4.27 | 4.08 || 4.15 | 3.81 | 3.99 | 4.17 || 1.17
4.23 4.24 | 4.05 | 3.87 || 4.06 | 3.92 | 4.10 | 4.29 || 1.17
4-2 4%.'; 4.54 | 4.34 || 3.59 | 3.19 | 3.34 | 3.50 || 1,00
ﬁﬁ“ed : 23 4. 4.40 | 4.21 || 3.82 | 3.48 | 3.65 | 3.80 || 1.13
” rom average for reasons stated on page 183.
TABLE VIII. DEGREE 0F CONDENSATION.
Unsweetened.
Czli::l:j:ti%?-lngggigdén Calculated &iaﬁ:( in Original
5 |5ad|5adl5as| 50 (| S 808 5ad|bes| 59 | 55
25 1505|522 555 o2 || Bg |o=g|2801A8T) Bx 2is
TG (BN R0 E | SR B R Lo w%g&zggéE °3§ ;GE:‘;
:::::::::_ zgg Zicz) Z ;u 2.31/2.39(13.80|3.68/3.85/4.01/3.88||1.11
__________ i Ig 2.19/2.28/13.93/3.75/3.93/4.11(3.95| 1.15
_____________ i b * z.gg 2.231/3.85(3.93|4.11/4.29|4.02||1.27
________ 38 2.34 22; ;IZ ;2: 3.54 322 4.06/4.23|4.26 1:16
i i 4 { . 4.20|3.66|3.84|4.00(3.81
--|1.91|2.30|2.20|2.10(2.20|| 4.6 illaif
______ ‘ .64/3.86/4.03/4.22(4.0
______ ;22 zré 2.02|1.93(2.04(/3.91|3.41|3.56|3.73 §5§ i(l)(-)
__________ 2.43 2.3I 2.25|2.15|2.28|/4.01|3.81(3.99/ 4.18(3.94 1'1;
__________ 2.14 2.1132 2.2[ 2.122.04(|4.20(4.42|4.62(4.81|5.00 x:25
___________ 2:46 2‘41 2.oz 1.94|1.96| 3.68|3.72|3.90|4.06|4.07||1.10
__________ 24 2:292.133 ;.(’;’I 2.21||3.50(3.58/3.75|3.90[3.90|| 1.06
. :0912.15(|13.9313-7913.9714.13/4.04||1.15
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the unsweetened milks analyzed; it is not applicable to the
sweetened milks with our present methods of analysis.

These methods have been employed in computing Tables VII
and VIII, and a useful comparison is thereby furnished.

For the reasons already stated (see page 183), the Challenge,
Pine Tree and Grandmother’s brands are omitted in this con-
sideration. The table shows the wide variations arising from
the different methods of calculation in the sweetened milk. These
are sumimarized as follows:

" SWEETENED MILK.
TIMES CONDENSED.
Calculation based on

(50 e U R e MO o 3.46-4.74 Ave. 4.23
8.5% solids-not-fat .......... 4.19-5.12 14101
Bigoa el TR SN IR B 4.00-4.89 “  4.40
9.3%  “ L Tl M G T 3.83-4.68 S 10

FAT IN ORIGINAL MILK.
Calculation based on

079 ash il Suie s dailanl B e 2.70-4.25 LA
8.5% solids-not-fat .......... 2.50-3.92 i W7
89% SEH SR e S 2.62-4.10 “  3.65
QUAGE | A R R R 2.74-4.29 380

The closest agreement is shown between the 0.7 per cent.
ash basis and 0.3 per cent. solids-not-fat. However, as the latter
figure is applicable only to the highest grade of milk, which is
probably seldom used in condensaries, it would appear that the
ash basis also gives too high a degree of condensation in sweet-
ened milks. On the whole, the basis of 8.9 per cent. of solids-not-
fat seems to supply the fairest data whereby to judge the quality
of a milk. Whatever basis is used, the Dr. Hand brand is shown
to be made from a milk of poor quality, probably skimmed, the
fat in the original milk, calculated by the four methods, being
2.79, 2.50, 2.62 and 2.74 per cent, respectively. In the other
brands none of the methods of calculation used indicates the
use of a milk below the standard quality (3.25 per cent. of fat),
except in three cases, where one of the methods gives figures
slightly below the standard.

With the unsweetened milks any of the methods gives satis-
factory results. The variations are much smaller and the aver-
ages are remarkably close, as the following tabulation shows:
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UNSWEETENED MILK.

e TIMES CONDENSED.
Calculations based on

B ash L D 1.84-2.46 Ave. 2.21
8.5% solids-not-fat .......... 2.11-2.52 e
8.9% : U AR 1.01-2.41 238
9.3% : AVt o LR AU 1.83-2.31 the e o
8% milk sugar ... .00 1.82-2.39 SR ¢
FAT IN ORIGINAL MILK.

“alculation based on

e A I S 3.50-4.64 N
8.5% solids-not-fat .......... 3.41-4.42 i g?g
8.9% I “: “: .......... 3.56-4.62 #isigs
9.3% L R L 3.73-4.81 g
@87 milk sugar ............. 3.53-5.00 KoLy o8

e ggain the 9.3 per cent. solids-not-fat gives apparently
esults, and' the 8.9 per cent. seems to afford the most
tory working basis for comparison. All the milk used
sweetened brands was above the standard quality.

~ The Uses and Applications of Condensed Milk.

labels f’f most of the brands of condensed milk give
ns for. its use as a drink, alone or with tea or coffee, as
o g adjunct, or as a food for infants. It is interest’in
portant to know just what sort of a product will be su%
following these directions. Table IX has been c:ﬁ-
from the actual analyses to show the mixture obtained
31 use when prepared exactly as directed on the label
gse of .alternative proportions of water, . e., 3 or 4 parts:
ilk, the average, in. this case, 3.5, has always been taken.
i hl?;ljdwe;e given with seven brands of the sweetened and
o ? of the unsweetened, so they are of course omitted
> tabulation. Of the sweetened milks, the Emery brand
¥ one that would yield, according to directions, a milk
drlco;'ma.l quantities of milk solids and fat, a;d even
¢ contain a great excess of cane sugar. The other
L milks \.;vould' yield products containing from 5.5 to
W*o; (;)Sf :ulk' ?ohds, and frc?m 1.5 to 2.2 per cent. of fat;
,,-,ualit;r _ rl\rInAture only a little over half as rich as milk
ome o'f Wa‘:zne of the brar}ds can be diluted with more
i g e;atocggieﬁf_ milk and yield a product which
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In the unsweetened milks, the Blue Label brand alone yields a
product approaching good milk in richness. A dilution of 1
part of milk with 3 parts of water can yield a milk of standard
composition in none of the unsweetened milks.

TaABLE IX.—CoMPoSITION OF MIXTURES oF CONDENSED MILK
AND WATER PREPARED AS DIRECTED FOR GENERAL USE.

: Bran. S | g | 8| 2 |2

] - ] g = k-1 = 5

& |8 |83 |&[5]|&

Sweetened.
20964 |Challenge............ Ito3or4. |84.7| 8.8/ 6.5 04 1.8)4.5]2.1
agatyiDuier (L ERO s G Ito 3or 4.|83.4] 7.0/ 9.6/ 0.4 | 1.8 | 2.7 | 2.1
2¥85 4 Tarsy UL IBUL T Ly Itog4ors. |86.6| 5.5/ 7.9/ 0.3 | 1.5 | 2.0 | L7
21069 [Defidncel LU ML ooy 1to3or4. 836 7.3 9.1/0.4|1.9|2.9 |21
2134% [Full Weight ... 1to 3or4. [83.1] 78 9.1/0.4|2.0|3.3|2.1
21007 |Magnolia ... _.._.__. 1to3org4. 83.I] 7.5/ 9.4/ 0.4 | 1.9 | 3.0 2.2
ar171 [PindiEnee o iiclin Sl 1to 4 ors, |87.2] 6.8/ 6.0/0.3|1.5|3.4 1.6
arogy fihistle .o Lt oo 2 1to 3or4. |82.4] 7.5/ 9.1} 0.4 | 1.8 | 3.1 | 2.2
21263 ITip Tapi 3l e sh el oL Ito3or4. [83.4) 7.7| 8.9 0.4 | 1.8|3.4 |21
2T MEnYerp LI SR Itoxore2 |71.6(12.7/15.7/ 0.6 | 3.4 | 5.1 | 3.6
216584 (DriHand's ‘. LoLilsi. 1to 4 or5. |87.2| 6.4/ 6.4/ 0.4|1.5|3.0| 15
21011 [Sweet Clover -...._.. 1t0 4. 84.8| 6.6/ 8.6/ 0.4 | 1.7 | 2.5 2.0
20967 (Grandmother’s....__. 1to 4. 85.7| 8.4/ 5.9/ 0.4 |1.6|4.6|1.8
200958 IRuby Lt L oL DLl f ot Ito 3 or4. 83.7| 7.3 9.00.4 | 1.8 | 2.9 2.2
21098 [Vermont ........--_. 1to 3or4. (835 7.4/ 9.1/04 | 1.8 |3.1 2T
21853 L DI A TR A 1to3or4. 83.4| 6.9 9.7/ 0.4 |18 2.6 | 2.1
21635 ¢ iee-...| I1to 3o0r 4. |84.0] 7.0/ 9.0/ 0.4 | L9 | 2.5 | 2.2
21035 |[Pride of Wayne ..__.. 1to 3 or 4. 83.2] 6.8/10.0,0.4 | 1.9 | 2.7 | L.8
Unsweetened.

Zi1Eo! fWilson st il tL Ul Ll 1to1or2 [90.I| 9.9/----|0.6]2.7|3.5]|3.I
20965 |St. Charles..._..._._. Ito 3. 92.9| 7.I|---.| 0.4 |1.9[2.6]2.2
20971 [Van Camp’S..c.ou--a- 1to 1 or2 |89.9/10.1|....|0.5 (2.8 3.9|2.9
21215 {Blue'Labell’ /. Uil L 1toror2 [88.4/11.6/..._|0.6|3.0]|4.4|3.6
2205 AbbylS L widl hbatiae. Ito 3. 93.5| 6.5|----|0.4|1.8]2.3]2.0

For cooking purposes and for a beverage, deficiency in fat
may be of comparatively minor importance, although the nour-
ishing qualities of the milk are thereby reduced. In infant feed-
ing, however, where fat is the most essential ingredient in the
milk, and where cane sugar, in the opinion of many physiologists,
is especially to be avoided, the composition of the milk obtained by
following the manufacturer’s directions is of the greatest import-
ance. Condensed milk is largely used for feeding infants and
young children, and it is exceedingly important that the parents
should not be misled by erroneous directions.

3
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InrFaxT FEEDING

DY Hand's. ._._....

i

g

T

\|Blue Label___.____.

BiESghland - ... ..
| Awverage

7 |Grandmother’s....__
DY Hand’s_:....__.

A ‘Dr. s L

|Grandmother’s

i
[Sweet Clover

Brand and Age of Infant.

First Week.
e A R

R (R

One Month,

Sweet Clover .._.___
B8 Charles .....___._
Grandmother’s.._. ..

Average

Two Months.
Sweet Clover ... .___
Bt Charles .. ...._..

T'hree Months.
Sweet Clover._.__..

Three to Six Months.

- Six Months.
Sweet Clover

Average

Sixto Twelve Months
Qr. Sndis |

_ One YVear.

t. Charles _:-:::-

I to 14 or 16.
I to 14 0r 16,
I to 14 or 16.

Ito II.

Ito 5 or 6.
Ito 11,

I toI2 or14.
Ito I120r I14.
I to I2 or I4.

I to ro.
I to 10.
I to 100112,
I to 1001 12,

I to 8 or10.

Itoq.
Itoq.

Ito 6 or 8,

Ito6.

|
|
|

3
3
3.03/0.10(0.43 (0.65|0.54
3
3

Cane Sugar.,
Ash
Protein,
' Milk Sugar,
Fat

.03(0.09/0.41 (0.53]0.47
.03/0.09(0.46 /0.66|0.55

.03(0.100.48(0.66 [0.54

13.03/0.10/0.45/0.62|0.52

94.59|2.34 3.07|0.13 (0.62(0.88 (0,71
96.21(3.79| .. |0.18]|1.02 1.41|1.18
94.92(2.96 (2,12 0.13/0.56 |1.63 | 0.64
95.0I (2,18 |2.21[0.12(0.53 |1.03 0.50
95.48 |1.98 2.54 |0.11/0.49/0.780.60

Proportionof Milk | % | &
to Water, g =~
g
{iﬁ zcasQ?'nf'ls Milk
10z, Water i 95.47 |1.50
L 95.21|1.76
L 95.25 [1.72
[ 95.191.78
95.28/1.69
1to 13.
I1to6or7.
1 to X3,

93.12(2.97
93.53(3.78
93.97 |2.64
93.74 |2.59
93.59|3.00

92.983.49

92.43|3.27
92.88 |4.16

92.65/3.72
91.22(4.36

89.18 (4.68

Ito 3.
Ito3or4.
Ito 6.
Ito6or?7.

[io teasp".nful Milk

1to6or7. ’
|

92.90|7.10
93.68 |6.32
89.84|5.93
90.35 |4.23
89.99 |4.14
90.99(5.40

95.30 1.95 |2.75 /0.120.50/0.75 |0.58
95.35/2.53/2.12/0.13/0.62|1.08|0.70

93.69(2.733.58 |0.15[0.73 1.02 0.83
95.63/4.37| -~ [0.21|1.18(1.62 1.36
94.07(3.46 2.470.15 |0.66 |1,g0 0.75
94.99 (2.49 |2.52(0.14(0.60|1.18 0.57
94.82|2.28 |2,90(0.12(0.57 0.90{0.69
94.63 2.22‘3.15 0.13/0.57(0.86|0.66
94.64/2.93/2.43/0.15 0.72|1.25/0.81

3.91/0.16/0.79|1.11 |0.91
2.69(0.16|0.72(2.08|0.82
3.39/0.14/0.66|1.04|0.80
3.67/0.16/0.67 |0.99/0.77
3.41/0.15/0.71|1.31/0.83

3.53/0.20/0.84 [1.66 | 0.79

4.30/0.18/0.87|1.23 | 0.99
2.96/0.180.79 [2.29 0.90
3.63/0.18/0.82|1.76|0.95

4.42 /0.251.05 |2.07 |0.99

6.14/0.261.25(1.75 [ 1.42

- [0.33|1.91(2.642.22

-~ [0.32(1.70(2.40(1.90
4.23/0.25 |1.13|3.26|1.29
5.42(0.231.05|1.67|1.28
5.8710.25|1.07|1.59|1.23
3.61/0.27|1.35(2.221.56

grPet. Su
_________ _Sugar|92.45(6.42(1.13/0.37|1.60|2.42 2.0
Hi‘ggligd ........... (3% oz. Water 92.23(6.641.13 |0.36 1.77 2.:7 2.02
ge | 92.34/6.53/1.13(0.36|1.69|2.44/2.04
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A number of the brands give specific directions for the prepara-
tion of mixtures suitable for infants from one week to one year
old. The composition of these mixtures has been calculated
and grouped according to the age of the child for whom they
are intended (Table X).

It is a well-known fact that the composition of human milk
changes greatly with the period of lactation, the first milk, the
colostrum, being very rich in nitrogenous bodies and relatively
deficient in milk-sugar; after six months the composition becomes
relatively constant. The following analyses made by Camerer
and Soldner (Zeit. Biol., 1898, 86, 277) indicate these variations
in composition :

ANALYSES OF HumaN MILK.

w . Milk
Days after birth of child. 5'—-; s—gﬁfﬂ. Ash., (grzté';és. (%gia:",_ Fat,

b free).
1-3 (Colostrum) --o--._... 4 | 12.65 0.41 3.25 4.96 2.92
(25 R0 ME SR L BUCEASER b 38 112.00 0.30 1.83 5.83 3.26
SRy e A L B D L o[ 12:12 0.28 1.73 6.16 3.1T,
SOAA0L I S SR LI G e 15 | 12.48 0.22 1.30 6.52 3.9I
BONLA0L L L O Ll g 14| I1.79 0.19 1.10 6.81 3.3%
170 and iover s Ll ol SaOH el N TR 44 0.18 0.94 6.78 3.20

A comparison of the calculated composition of the mixtures
made for infants of different ages, according to the directions
indicated, with the composition of human milk at the same age
periods, shows how deficient a diet, as compared with mother’s
milk, is furnished if the manufacturer’s directions are followed.
This criticism applies to every brand in the table, for in no case
do they even approximate the composition of human milk in all
the ingredients. Nor could this condition with the sweetened
milk be remedied entirely even by the addition of cream, cod
liver oil or some similar oil, and milk sugar, for there will always
be an excess of cane sugar present, even when its addition is not
specifically directed. The desirability of the presence of cane
sugar in the diet of very young children is a matter of much
controversy among physiologists, yet each of the four brands
of unsweetened milk, which recommend a formula for infants
one week old, directs that cane sugar shall be added, making up

CONDENSED MILK. A I9I

ly two-thirds of the solids of the mixture. The following
mmary shows the average relation of these mixtures to human
at the period specified.

Relation of Condensed Milk Mixture to
Human Milk.
Age of child. i
Ash, Protein. | gu g';{f, Fiit.
B weekiul l L uail L P 1 be 3
Banonth o .ol i i i 1 1
Fmonths L. oo L. 5 2 g 1
6 months .. 1. . U, [0 4l et DL O 0 1 2
Iyear .........-- + + 3} i

* Cane sugar present in excessive amounts'in nearly
every individual case.

v Methods of Analysis.

Preparation of Sample. Weigh the can and contents. Transfer
entire contents of the can to a 2-liter flask with water, and make
the mark (Solution A). (This gives an approximately 20 per cent.
ution of the milk.) The weight of the dried can subtracted from that
original package gives net weight of the milk.
vq;,;,Total Solids. Pipette 5 cc. of Solution A into a tared flat-bottomed
minum dish, wash out pipette into the dish, and dilute to about 25 cc.
th water. Heat on a boiling water bath for two hours, then to constant
sht in a water oven at 100° C., cooling in'a desiccator.
. Ash. Evaporate 5 cc. of Solution A in a platinum dish, ignite the
idue, cool and weigh in the usual manner.
4. Protein. Determine nitrogen by the Kjeldahl method in 5 cc. of
on A, and multiply by 6.38.
Lactose. Dilute 40 cc. of Solution A in a 500 cc. flask to about 200 cc.,
10 cc. of the Fehling copper sulphate solution and 1.8 cc. of two-thirds
mal potassium hydroxid; make up to 500 cc. with water, shake and
In a 350 cc. beaker mix 25 cc. of the copper sulphate solution and
cc. of the alkaline tartrate solution, add 50 cc. of water and heat to
ng, then add 100 cc. of the filtered milk solution and boil for two
s. Collect the copper suboxide on a tared Gooch crucible in the
L manner, dry at 100° C. and weigh.
Sucrose. Determine by difference, deducting the milk solids (lactose
ein | fat | ash) from the total solids.
at—Centrifugal Method. Measure 25 cc. of Solution A into a Bab-
test bottle, rinsing out the pipette with a little water. Add 4 cc.
ehling’s copper solution, shake gently and allow to stand for some
Hinutes, or until coagulation is complete. Fill to the neck with water
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and whirl in the centrifuge for three or four minutes, or until the
supernatant liquid becomes clear and the coagulum a compact mass.
Decant the supernatant liquid, filtering through a funnel fitted with a
small piece of cotton, which may be used for the subsequent filtrations
as well. Add more water to the coagulum in the bottle and shake until
all is in suspension. Fill to neck with water and whirl as before, decant-
ing and filtering as before, and repeat this operation once more. Introduce
the cotton and any adhering coagulum ifito the bottle, pushing the cotton
down by a stirring rod and thereby cleaning the neck of the bottle. Dilute
with water to about 17.6 cc. and add 17.5 cc. of sulphuric acid (Babcock
strength). Shake very thoroughly for four or five minutes (this being
essential to obtain a clear fat column). Proceed as in the regular Bab-
cock method, placing the bottles in a bath at 70-75° for a few minutes
before reading. The fat reading multiplied by 18 and divided by the
weight of material taken equals per cent. of fat in the sample.

Roese-Gottlieb Method. Measure 10 cc. of Solution A into the tube,
rinsing the pipette with about 1 cc. of water. Add 1 cc of strong
ammonia and mix thoroughly. Add about 10 cc. of 92 per cent. alcohol,
the total volume in tube at this point being a little less than 22 cc., to enable
supernatant ethers to be drawn off later. Mix contents thoroughly and
add 30 cc. of absolute ether, again shaking for four or five minutes,
allowing the liquid to run from end to end of the tube. Then add
30 cc. of petrolic ether (B. P. 30°-40°), and shake thoroughly for one
minute. Allow to settle for from fifteen to thirty minutes. Draw off as
much of supernatant liquid as possible (all except about 1 cc.), and repeat
operation of adding ether, shaking, petrolic ether and again shaking, exactly
as before. Draw off the solvent and repeat the operation a third time.
Collect the solvent in a tared flask, evaporate at gentle heat over hot air
current or over a steam pipe, the last traces being blown out by a current
of air forced through cotton to exclude dust. Dry at 100° for about
thirty minutes and weigh.

Comparison of Fat Methods.

All the samples were tested for fat in duplicate by both the Babcock-
Leach (centrifugal) and the Roese-Gottlieb methods. The decantation
method, as outlined above in the centrifugal method, was found to possess
marked advantages over the usual method of pipetting. Two extractions
by the Roese-Gottlieh method did not remove all the fat, and a third
extraction was made in every case. The following tabulation shows the
increased amount of fat obtained by this third extraction in a series of
determinations in both the sweetened and unsweetened milk.

In every case but one fat was obtained by third extraction, amounting
to from 0.06 to 0.76 per cent.; the average increase was 0.I9 per cent.
For accurate work the third extraction is therefore necessary.

A comparison of the two fat methods, as shown by the results in the
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Fat Obtained. Per Cent. of Fat.

Milkgg:;ken. ngnllixtr. Threg:nExtr. Two Extr., Three Extr,
2.000 .1880 .1990 8.96 9.48
2.009 1887 .1058 8.09 0.32
2.100 .1705 .1915 8.36 9.12
2.100 .1883 .1882 8.97 897
1.680 1334 1361 7.02 8.10
1.015 .1635 .1663 8.54 8.74
2.400 .1542 .1580 6.43 6.58
1.865 1681 .1603 9.01 0.07
2.045 .1039 .1962 0.48 0.64
1.803 .1420 .1450 7.50 7.66
1.620 .1355 y .1376 8.36 8.49
2.230 1670 1707 .49 7.63
2.075 - 1785 I TR0 8.60 882
2.243 .1840 1877 8.20 836
2.108 .2044 .2087 0.70 0.00
2.100 .1804 .1007 0.02 0.08
2040 .1683 b 7 g 8.25 8.42
2.105 1874 .1809 8.00 0.02
1.768 .1409 .1453 7.97 8.22
2.253 .1950 1977 8.66 877
1.800 1564 .1580 8.60 878
Ave. .17;17 1755 848 8.67

indicates that on the average slightly higher results were obtained
he centrifugal method.
n twenty-five samples of sweetened milk higher results were secured in
teen cases by the centrifugal method and in seven cases by the Gottlieb,
results by the former method being on the average 0.15 per cent.
' er. I.n the unsweetened milk the results are even more favorable to
Pﬂhe centrifugal method, nine of the ten samples showing higher fat by
1S method, with an average of 0.34 per cent. higher.
|
Comparison of Lactose Methods.

The official method for lactose requires boiling for six minutes with
e'copper reagent. It has been claimed that this comparatively long
“&yde of boiling might cause high results, the sucrose appearing to throw
1 some copper. All the samples were tested by the official method as

11 as by a method which involved boiling for two minutes. In twenty-
samples of sweetened milk the six minutes’ boiling gave higher results
 €Very case, ranging from 0.0I to 0.5I, with an average of.0.30 per
‘ t. In the unsweetened milk, as would be expected, the differences
ih?;{:s:’ onelsample showing 0.0:3 per cent. less by the longer boiling;
ot :a:;poels, however, gave higher figures by from 0.03 to 0.35, with

.14 per cent.
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TasBLE XI.

Sweetened Milk.

COMPARATIVE FAT AND LACTOSE DETERMINATIONS.

Fat.

Lactose.

Babcock-Leach. | Roese-Gottlieb. Difference. 2/min. 6 min. Difference.
9.95 9.37 —o0.58 12.25 12.58 +0.33
Q.22 8.95 —o0.27 11.80 12.11 +0.31
9.26 9.12 —0.14 13.57 13.83 +0.26
9.61 9.83 +0.32 11.56 11.87 +0.31
8.94 8.81 —0.13 11.45 11.63 +0.18

* 9.30 9.05 —o0.25 20.11 20.34 +0.23
10.04 9.45 —0.59 12.61 12.88 +0.27
8.18 775 —0.43 12.20 12.53 +0.33
8.89 8.58 —0.31 12.82 13.24 +0.42
9.63 9.67 +0.04 12.92 13.43 +0.51
10.06 10.29 +0.23 13.69 14.14 +0.45
8.85 LU BUBE —0.04 18.37 18.65 +0.28
9.58 8.92 —0.66 11.92 12.10 +0.18
9.43 9.12 —0.31 12.32 12.60 +0.28
9.18 8.50 ' —o0.68 13.97 14.32 +0.35
7.75 8.24 +0.49 16.36 16.68 +0.32
Sl b8 Suid 12.30 12.78 +0.48
9.57 9.85 +0.28 15.23 15.44 +0.21
9.29 9.54 +0.25 14.73 15.06 +0.33
8.99 8.87 —0.12 12.57 12.99 +0.42
9.09 9.29 +o0.20 11.88 12,22 +0.34
9.88 9.80 +0.08 11.18 11.54 +0.36
8.84 8.81 —0.03 22.82 22.83 +o.01
9.40 8.93 —0.47 12.28 12.37 +0.09
9.86 9.62 —0.24 13.65 13.92 +0.27
Ave. 9.28 9.13 —0.15 13.78 14.08 +0.30

TABLE XII.—COMPARATIVE FAT AND LACTOSE DETERMINATIONS.
Unsweetened Milk.

Fat.

Lactose.

Babcock-Leach. | Roese-Gottlieb. Difference. 2 min. 6 min. Difference.
8.73 7.99 —0.74 10.49 10.84 +0.35
8.96 8.40 —0.56 10.66 10.76 +0.10
ALELS R 10.75 11.00 +0.25
10.20 10.08 —0.12 a3 SRR |
7.88 7.97 +0.09 £ IR e 0 T f
8.62 8.56 —0.06 i/ JORl PSRN /a1 A
8.57 8.18 —0.39 10.67 10.87 +0.20
7.20 6.53 —0.67 9.76 9.91 +0.15
7.75 7.26 —0.49 8.62 8.59 —0.03
9.1, 9.09 —o0.02 11.24 11.24 +0.03
8.83 8.42 —0.41 10.88 10.94 +0.06
Ave. 8.59 8.25 —0.34 10.38 10.52 +0.14
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GELATIN.

The standard for gelatin is as follows:

. «Gelatin (edible gelatin) is the purified, dried, inodorous product of the
hydrolysis, by treatment with boiling water, of certain tissues, as skin,
'ﬁjgaments, and bones, from sound animals, and contains not more than two
(2) per cent. of ash and not less than fifteen (15) per cent. of nitrogen.”

ue can be made to yield gelatin. Hide clippings yield glue, a
ide form of gelatin, and much commercial gelatin is simply
purified glue, derived from such a source. Isinglass, obtained
rom the swimming bladder of the sturgeon and other fish, is
purest form of gelatin. The gelatin obtained from calves’
t, free from bone, is also of high quality.

e as 1 per cent. of gelatin.

relatin is very easily digested in the stomach. However, it is
capable of building tissues, and cannot be considered as a satis-
tory substitute for proteins. Its chief value in feeding is as a
tein sparer, “being able to save from destruction half its
ght of proteid, or twice as much as is spared by an equal
tity of carbohydrate.”* It must be remembered, however,
t in the usual animal diet not more than one-eighth of the total
trogen is in the form of gelatin, and that “probably not more
n 25 to 30 grammes (about 1 ounce) of the latter sub-
ce can conveniently be taken in a day.”f A large helping
6 ounces) of calf’s foot jelly contains less than one-half ounce of
atin, the remainder being largely sugar and water. In con-
escence jellies are of service as a pleasant supplement to the
; nary diet, but the actual nutriment they supply from the
I clatin itself is relatively small.

The cost of gelatin naturally depends upon the source from
ich it is derived, that from calves’ feet being much more
‘€xXpensive than the usual commercial gelatin, and that from isin-
glass being even more costly. Ordinary chemical analysis reveals

:”{Io“:c}‘i;'lsom “Food and the Principles of Dietetics,” 1906, p. 77.
T Loc. cit,
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tion no

A high ash would

d of manufacture, and a low nitrogen
rticle, but neither of these determinations

ina
affords definite information as to the quality of the gelatin.

, and in this exam

in

little as to the source of the gelat

olve that problem.

~ attempt has been made to s

ndicate an imperfect metho

i

 content an impure a

d. All

No. 22049, satisfied the standard’s requirements for

Sixteen samples of commercial gelatin were analyze

but one,

b

)

by the standard for ash,

en (this sample contained a large quantity of sugar
os. 22074, 22111, 22186, and 22112. In most samples practically

trog

i

ur exceeded the maximum allowed

of the nitrogen was precipitated by zinc sulphate, but in Nos.

o076 and 22056 appreciable quantities of nitrogen were unaf-
cted by this reagent, showing the presence of nitrogenous matter

er than gelatin. Not more than traces of insoluble and coagu- «

Table nitrogen were found in any sample.

Nine of the sixteen samples were accompanied by a separate
ackage of coloring matter to be used in preparation of the

the net

b

in color.

.

The gelatins themselves ranged from almost

ite to yellowish-gray
Only two samples were guaranteed as to weight, Nos. 22111

d 22078, in both of which two ounces were claimed

two ounces, with a cost of from 5 to 15 cents per package,
gelatin costing from 2.4 to 12.9 cents per ounce, a very wide

ight of both samples was a trifle less than one ounce.
- The net weight of all the samples varied between about one

a Bordeaux.

ure wh

)

lly. In every case this was a coal-tar color, giving the reaction

in price.
summarize, six samples did not satisfy the established

ge

Star Brand Calves’ Foot Gelatine (short weight).

; W hite Rose Brand Gelatine (high ash).
7.22111. Flag Brand Calves’ Foot Gelatine (high ash and short

dard, or were short weight, viz.:
22049, Minute Plain Gelatin (low nitrogen).

- 22074, Peter Cooper’s Clarified Gelatine (high ash).
. 22186. Keystone Silver White Gelatine (high ash).

22078,

22112,
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GRAPE JUICE. £° i B e R
The standard for grape juice is as follows: 5 - M B B A A TR T E
i : Tt ] = Epss L Buh o B E B ;
“Grape juice, grape must, is the fresh fruit juice obtained from grapes (51 ot U=~ SV~ S~ MU~ MR~ S~ £
. . . . -
(Vitis species), has a specific gravity (20° €.) not less than 1.0400 and ek ) N A o
not exceeding 1.1240; and contains in one hundred (100) cubic centimeters i e P S s G gl b R (R 3
(20° C.) not less than seven (7) grams 1?'01' more than twenty-eight (28) § TP B A L S A O %ﬁ
grams of total sugars, in terms of reducing sugars, not less than twenty £ g | ‘I“ *I" ‘[" T T‘ *Cl* T T‘ %ID !
(20) centigrams and not more than. fifty-five (55) centigrams of grape ;-; RE N 8e Re 80 ]
ash, and not less than fifteen (15) milligrams nor more than seventy (70) 30311 ' ‘I" T’ ‘I" T’ T ‘I” T’ "” *‘13 ~§
milligrams of phosphoric acid (P.0s).” S = S VB = §
2 redng j19auy : =3 .: S o :) e s 3 o
— - -
i ! ¢ oS R s TR TR 0P Tl 8
Nine samples were examined; six of these purported to be o e A S e R g
pure grape juice, two admitted the addition of cane sugar, and g [owbgreoen 8 & R OZ X § & & § |g
5 || w0 spoy (e N =R e e L D i = = =
one was carbonated. = O TR e R e T TR D eyl 11,0
: Sy Jiks s 2 || spios I R C  T Ee
The specific gravity in all cases lay within the limits of the . CS i LS e e e W e B
standard; the total sugars likewise satisfied the standard, rang- g Do O S it g b
‘ing from 1I.0 to 20.6 per cent. Cane sugar as such was present g T oo oS- o ©
. y aipibee ) "3 49’51 38 £ S s R R SR S et
in traces only, but this by no means indicates that it was not used. oSS meds & 8 8 8 8 S 8 % 8
For instance, in 21808, where not over 5 per cent. of cane sugar © e L L TN, A O SO -
. 3 ap310g @ 4
was claimed to have been added, the analysis showed but 0.5 per @ ||_sedoong et B R
. . i Y ¥ R : ! %)
cent.; this was undoubtedly due to the inversion of the cane v 5o 'ggéoEg e :z el
i s s L - ' s
sugar by the juice’s acidity. ) E P 3;3 i Flizs 2 g i 4 -
. . . . iy g w
McGill* suggests that “it is highly probable that wherever the T ] mO© é*ﬂtmg%oo Suw BER |5 .
2 : ® b Bl s R e B LA 3
dry solids much exceed 15 per cent., sugar has been added to the b A ) SEYES0 g‘i“g’ =35 ;«:m_“s% g licl®
ol . ) 5 oS8-S aRLeLERNTS 3
grape juice.” Such is the case in three of our samples, in two = -§ SETRAE 8?"&‘%5;\? bﬁmi\ﬁ g It
: : . X & 5 ;.
of which the use of sugar is declared on the label. The high L 9 “3%s “g”’§)0§°§m§1“ T
. . . A o =3
percentage of solids in the third sample, 21010, 26.22, points 2 IO T R = B T R N
o < 1 = ' ' 1R e ¢
strongly to the addition of sugar. £ o :g - A :g i :Q_gg :g iy
> it ' = I ) ' ' - O
Unmistakable traces of alcohol were found, ranging from 0.17 i S T P = f_.g—g Vi 8 O
. qs . ' ' L) « . ' ' '
to 0.68 per cent. by volume. The acidity, calculated as tartaric, 218 184> Id 15>;55§ b
] 55 S - o ' ' &N - ' ' =
ranged from 0.28 to 1.27 per cent. The low acidity of 21050 FlchCRERT e o g
. A0 ES Y | ‘ o e 1 < £
is somewhat suspicious, but may possibly be due to a loss of © :£>‘é ! :“*'S'SZ.&E _g...;é’>' 58
. . 4 . . ¢ ‘ ' Mo (i - Y v .
volatile acids during the removal of the carbonic acid which was o B S ol dzﬁ;gﬁ it A § =
y 5 & @ DT ' =T = o R
present in this sample. 5 888 dR EERE—88dsY | 2§
No forei lori found i f th 75850 =g .BE58EE (v
o foreign coloring matter was found in any of the samples, 2 S8l lo,sdiBogal | B8
. . . . . . » o o < =5 -
nor was salicylic acid, benzoic acid or saccharin detected in any £ERE oS8T 5005 Bfel | EE
g 85 L EAG 1o npET &7 | § &
€. VRO sEEm s JOBZR0 -8 ¢ S
— R 3£ggo.m~1mgg§°8 CRC]
* Canada Int. Rev. Dept., Bull. 166, 6. i :§.§°~$ 258 8% %’EE’% Do B[
ESSE®SSAEEESEEEESE
A R el S Sl
“Joqun b e R - o o 0«
v R R -
, (5 S S NN =~ R
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JELLY POWDERS.

These preparations are widely used as quick desserts. They
consist chiefly of cane sugar, with sufficient gelatin to make a
jelly, and are variously flavored andrcolored to simulate the
flavor and color of natural fruits. As a rule their compound
nature is more or less clearly indicated on the label.

Of the twelve samples examined, all but three were stated on
the label to be artificially colored. The color of Bromangelon
was claimed to be “pure vegetable coloring.” It was instead
from cochineal, an insect.

It should be clearly understood that certain so-called fruit
extracts, like banana, pineapple, strawberry and raspberry, are
usually synthetic, and, therefore, the consumer, in using jelly
powders and similarly flavored materials, bearing the names of
these flavors, should not be misled into believing that the genuine
fruit flavor is being supplied in all cases.

As shown on another page, the average analysis of fifteen com-
mercial gelatins sold in this State was 13.14 per cent. water,

1.87 per cent. ash, and 84.30 per cent gelatin. The jelly powders,
reported in Table XV, on the average contained 1.63 per cent.
water, 0.27 per cent. ash, 8.52 per cent. gelatin and 88.95 per
cent. cane sugar, the three substances first named being almost
entirely derived from the commercial gelatin used. It is evident,
therefore, that these jelly powders on the average consist of about
one part of commercial gelatin and nine parts of cane sugar.
For this sugar the buyer pays on the average about 22 cents

per pound.
OTHER DESSERT PREPARATIONS.

Four miscellaneous dessert preparations were also examined.
The descriptions follow:

92030. Imperial Wine Jelly, Sherry, artificially colored with
vegetable color. Made by E. C. Rich, New York. Sold by
Geo. Chitty, New Haven. Cost, 10 cents per package of 8.4

ounces.
92034, Liptow’s Delicious Gelatin Jelly Tablet, Artificially

Colored Compound, Strawberry Flavor. Made by Thomas Lip-
ton, New York. Sold by The Mohican Co., New Haven. Cost,
10 cents per package of 5.8 ounces.

JELLY POWDERS.
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22184. Qur-Pie Preparation, for making lemon flavored pies,
substitute color. ‘“Made from cereal, vegetable and fruit pro-
ducts. Does not contain gelatine.” Made by D-Zerta Food
Co., Rochester, N. Y. Sold by J. P. Holloway, Norwich. Cost,
10 cents per package of 6.2 ounces. ,*

22185. Fruit Puddine, Flavored Rose Vanilla. Made by Fruit
Puddine Co., Baltimore, Md. Sold by Joseph Connor & Sons,
Norwich. Cost, 10 cents per package of 8 ounces.

The analyses of these materials follow:

22030 22034 22184 22185

Water 000l v L s b 15.77 15.80 5.24 10.25
L SRR RN SRR N 0.33 0.10 2.16 1.60
Gelafin NG BB sv ol vl e vk 9.16 0.88 Sl e
Froteatn (NI 025) L o i i amiariiaies iy St 2.25 0.31
Sticrose ((sumar) ol o e ah i S 63.22 71.35 47.45 Present
Staroh i T RS e i Sy 43.04 8134
Undetermined vl e dibvailedl, Vo 11.52 2.87 it 6.50
TotalNitrogen) LU, 1 bt 1.65 1.78 0.36 0.05
Nitrogen ppt. by zinc sulphate ...... 1.60 1,72
Color ot e e N Fea g Caramel Artificial Natural Artificial
LARD.

One hundred and four samples of lard were examined, of
which ninety-seven were not found to be adulterated, while
seven were compound lard sold as “lard,” and therefore must
be classed as adulterated. The adulterated samples in every case

TaBLE XVI.—ANALYSES OF ADULTERATED LARD.

Refrac-

g
2o Price tive
=0 Dealer. Halphen - Belfield
Z er pound| Index
(‘,,E " cents. |at 40°C. Test Test.
21863| Bridgeport: Public Market..._. 10 |1.4633|Deep red|Beef stearin

21865 Bridgeport : Centennial Tea Co..| 10 |1.4633|Deep red|Beef stearin
22058| NVew Britain: Murphy’s Grocery.| 10 [1.4633|Deep red|Beef stearin

22174/ New London: A. Gordon.._.._.. 10 |1.4629|Deep red| Beef stearin
21942| Stamford: Empire State Tea Co..| 10 |1.4626|Deep red Beef stearin
21881 Waterbury: F. 1. Fabricant.__._| 1o [1.4626|Deep red|Beef stearin
21879| Waterbury: J. P. McCarthy..._| 12 |1.4633|Light red|Beef stearin

were shown to consist largely of cotton seed oil with a certain
percentage of beef stearin.

The sale of compound lard for lard is a fraud akin to the sale
of oleomargarine for butter. Even if the product is designed

LARD, 203

ely as a substitute for lard and is sold at wholesale under
true name, when retailed as “lard” it is morally, as well as
y, an adulterated food product.

.v.]l:le analyses of the adulterated samples are given in Table
~ Lard has been examined a number of times by this station;
summary of these examinations is given in the following:
bulation : '

Al:ilcot found Per cent.

N ulterated.  Adulterated. Adulterated,
FSOO A, 75 43 36.4
10 0 HUNIEEAR RN RACKR 150 10 6.3
(11,0 7 S HIRN pF S ! 111 55 AR
112 e R 67 63 485
OB o 47 24 33.8
BOOG 0 sl 81 34 20.6
T AR NI 86 20 18.9
FORSHC AT N 107 7 6.1

: ;{lef:la.ctometer Refractive
t} not found adulterated . ....... e:gl.nsg—;t: i 1 .:sngdte)x—?:;oo
R esated dard L0, .0 55 -56 1.4626—1:4633

e

LEMON EXTRACT.

standard for lemon extract is as follows :
-emon extract is the fl

AR

: avoring extract prepared fro il
) ! m oil of lemon, or
M lemon peel, or both, and contains not less than five (3) per c’ent

nce the alcohol in a good extract costs about four times as

as a'll the other constituents together, certain manufactu;ers
"duce this cost by substituting dilute alcohol, or in rare cases
Lemon oil, however, is practically insolublf.:
nce by reducing the strength of the alcohol
uts out the lemon oil almost entirely, and
t almost worthless for flavoring puq,)oses
ds on the market contain so little lemon oii
be detected either by chemical analysis or by
They are commonly made either by shaking lemon

‘Manufacturer c
TS the extrac
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oil with weak alcohol and removing the excess of oil, or by
dissolving a little “citral” or other substitute in dilute alcohol,
thus securing the so-called “terpeneless” lemon extracts.. These
extracts are often colored with turmeric tincture or, more com-
monly, with a coal-tar dye. An ounce’of such an extract selling
for 10 cents contains material costing but a fraction of a cent,
and very inferior as a flavor. {

Fifty-five samples of lemon extract, representing forty brands,
have been examined this yéar. Twenty-two of these were not
fotind to be adulterated, fifteen were adulterated in one or more
particulars, and eighteen were labeled compound or imitation.

The pure extracts ranged from 5.13 to 10.75 per cent. of
lemon oil by volume and from 77.75 to 90.78 per cent. of alcohol
by volume.

Of the adulterated extracts, one contained glycerol, two were
low in lemon oil, six were both low in lemon oil and artificially
colored, and six were artificially colored. The percentage of
lemon oil ranged from none at all to 10.66, the alcohol from 24.31
to 85.47 per cent. Three samples which contained unusually
large quantities of lemon oil were artificially colored. No. 21401,
Foss’s Extract, showed artificial color in one bottle and not
in another purchased from the same dealer at the same time.
The labeling of the cartons showed that they represented different
shipments, and the adulterated sample was undoubtedly of old
stock. The two samples of Arthur’'s Extract and the two of
Boston Lemon Flavoring represented two distinct varieties of
these brands. Certain other samples showed wide variations in
the labeling of the bottle and carton; this will be referred to
in more detail in connection with the compound extracts. G

Of the eighteen compound or imitation extracts only one was
legally labeled.

The law requires that the compound nature of any food pro-
duct must be clearly stated on the label. A compound sub-
stance must not be named from one of its ingredients, nor
must the label bear any misleading information. For instance,
a solution of citral and coloring matter should not be labeled
either “lemon flavor” or “extract of lemon” or “compound
extract of lemon,” but “imitation lemon extract” or “artificial
lemon extract,” or “extract of citral.” If the preparation con-
tained some genuine oil of lemon with the citral it should not be

LEMON EXTRACT. 205

Jabeled “compound lemon extract,” but “compound lemon and
citral extract” or “compound citral and lemon extract,” accord-
ing to which principle preponderates. Artificial colors should
“be declared on the label whenever present. The label of the
carton and that of the bottle should be identical in all essential
particulars.

Below is shown the nature of the illegality of the labels of
the individual extracts:

; 20938. ‘Label illegal, as it contained only a trace of lemon oil
“citral” is not included in the brand name.
~ 21403. Same objections as against 20938.
- 21058. Bottle and carton labeled differently, the latter
:hich the buyer sees, illegally, “citral” not being included in’
he brand name.
2110?. Contains over 39 per cent. of wood alcohol, which is
gal in any food product. Contains only a trace of ,lemon oil
therefore should not be labeled “Compound Lemon.” Tt is
artificially colored, which is not declared on the lab‘el
1172.“ Bottle labeled “Dil. Lemon .40%,” etc.; ;:arton
ofldoil.Oﬂ Lemon .40%,” etc. It contains only .09 per cent.
174:‘ It contains no lemon oil and therefore is illegally
,Ied . Compound Lemon Extract.” It is guaranteed to contain
[5.76 oil lemon. This guarantee is false and the two decimal
its render it very misleading.
21106 and 21297. They are illegally labeled “Compound
a.ct Lemon,” as they contain no lemon oil. Their artificial
‘0r 1s not declared on the label and the following statement is
5¢ and misleading: “These extracts are of great strength
-y are known to all who have used them as the Best.” '
1636&.. It is illegally labeled “Extract of Compound Lemon,”
contains no lemon oil. ,
3133.%. Labeled the same as 21636a, and boucht at th
1€ time and place. It is below standard in 1 T i
i nd pl . emon oil and no
;_m];;ngredlent 1s stated in the brand name.
E"‘I 84- Guaranteed to contain 8 parts of best oil of lemon
13% parts. It contains only a trace, and contains 5.46 per

t. of sugar, not declared i
: Ly diﬁerex,ltly, eclared in the formula. Carton and bottle
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21398. Same guarantee as 21194; contains no lemon oil, and
4.97 per cent. of sugar, not declared in the formula. Carton
and bottle labeled differently.

21012. Illegally labeled “Compound Lemon, as it contains
no lemon oil. 4

21340. Bottle labeled “Oil Lemon .40%,” etc.; carton labeled
“Oil Lemon 40%,” etc. It contains only a trace of lemon oil.

21220 and 21782. Bottles labeled “Compound,” the cartons
labeled “Imitation.” !

21195. Carton labeled “Lemon Compound, Sol. oil Lemon,
85 pts.,” etc. The bottle label gave no indication of its compound
nature. It contained no lemon oil.

In conducting our examination it was found that in several
cases extracts from the same manufacturer, and labeled identi-
cally, varied greatly in composition, some containing no lemon
oil and others several per cent.

Selling Prices.

While prices vary greatly, the average price of pure lemon
extract per 2 ounces has been 18.4 cents, of the adulterated
extracts 10.1 cents and of the compound extracts 13.5 cents.

Tables XVII, XVIII and XIX give the detailed analyses of
the pure, adulterated and compound extracts respectively, the
brand name used in all cases being that given on the bottle label.

MAPLE SYRUP.

The standard for syrup and maple syrup is:

“Syrup is the sound product made by purifying and evaporating the juice
of a sugar-producing plant without removing any of the sugar.”

“Maple syrup is syrup made by the evaporation of maple sap or by
the solution of maple concrete, and contains not more than thirty-two (32)
per cent. of water and not less than forty-five hundredths (0.45) per cent.
of maple-syrup ash.”

“Sugar syrup is the product made by dissolving sugar to the consistence
of a syrup, and contains not more than thirty-five (35) per cent. of water.”

Thirty samples were examined this year, of which eight
were not found to be adulterated and twenty-two were labeled
so as to indicate their compound nature.

TaBLE XX.—ANALYSES OF MapPLE SyrRUP NoT FOoUND ADULTERATED.

MAPLE SYRUP.
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MAPLE SYRUP.

This station has made three earlier examinations of this pro-
duct, and the results are tabulated below, together with those of
this year, except for the year 1896, when many samples were

doubtless passed as unadulterated because of the imperfect meth-

ods of analysis at that time available.

1907.

1906.
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21.7 0.0

436

Per cent. adulterated ..............

There is considerable

om, however, for further improvement in the matter of label-
, four of the samples reported in Table XXI would be

There has been a marked improvement in the accuracy of
the labeling, many brands previously classed as adulterated now
The Federal government, and this station as well, has
ruled that in compounds or blends the predominating ingredient
must be named first in the label—for instance, “maple and cane
technically illegal, as they are stated to be blends of maple and

.
cane sugar, whereas in fact the cane sugar largely predominates.

‘urthermore, in the great majority of the “compound” samples,

ugar’ or ‘“cane and maple sugar.” If this ruling were strictly
maple syrup is present in only very small quantities, in some cases

¥

enforced

. being labeled “compound” or “blend.”

13

g
)

yrup, and its
Only two

22082 is the only

ple having a strong maple flavor; in the others

, Pure Cane and Maple Non-
1S very slight or entirely absent, as in 22260 and 22280, which

quit Syrup. This sample had a strong brown-sugar taste, with
y the minimum requirement for

Its low Hortvet number indicates the
The others range from 62.67 to 66.61

-like and honey-like flavor respectively.

The proper label for most of these samples would
€ standards for maple syrup refer only to the ash and water

The samples classed as not adulterated all satisfy the

In only one of the compound syrups does the word “maple”
ard, ranging from 0.44 to 0.73 per cent.
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The quality of the oil sold by druggists has also improved,

wor | 22EZEEZE 2BEZIIEERIEE il s
L TEOTESSY SUEEEISEESSES although as late as 1907 over one-seventh was still found adulter-
~ T AR T G AV R ated with either cottonseed or sesame oils. The effect of the
§ law on correct labeling is shown by the fact that in 1905 thirteen
b Rreis” Ve b e iads faan e e B and in 1906 eleven samples were labeled “compound,” which in
& i s oo Bk deied R teon the past had been sold as pure olive oil
§) ¥ .
M| 0 pamo ' sw geinoiin ) mo e aacvens o PICKLES.
6 jo fyede) q-q-ool\q-moml-r mmuvmg\)ﬁ-ﬁ:mvﬁ'ft i ; I
2 Thirty-four samples of pickles and relishes were analyzed;
5 twenty-two of these were sold as sweet pickles.
z ap0d COVRALERY BRALLEIIRILY The labels on eighteen of the samples indicated their com-
= ad eoug “ Sbg 2 o .
o pound nature, while on the remaining sixteen there was no indi-
g R R S P e cation of the use of prohibited preservatives or artificial sweet-
u ol i T b R R R R R ners. The labels claimed that eight samples contained alum,
ﬁ ok P enteen benzoic acid, six saccharin, and six turmeric or other
4 1y A S e S egetable color, either alone or in combination.
Ui il R :-’O—‘-é Vi g - A The analyses, as given in Table XXIII, show that fourteen
8 S A £ BN S :2 M amples were sweetened with sugar, one with glucose, one with
||||.|-_ﬂ,_'::::::::: i ¥ : "
@ R 3'?5‘ SR -saccharin and five with both sugar and saccharin.
O T 1 R R T - s ‘ . 2
Z b A ! .gg ; g‘g A ;g - - Nineteen samples were preserved with benzoic acid or one of
o= e LRI TR TS RN GOV . o
& B Ot o % v5ﬁ sl el g salts. In two of these, 21331 and 21071, this preservative was
Ferieiiligy i A ey
3 FlCal oGt R Lol not declared on the label.
% 0009 :S: | 8 E !E% el &% - All but two of the samples contained small quantities of oxid
OISO s SR o = 2 A f
z TEE 152087 Io558¢& (87 T aluminum, ranging from 0.007 to 0.074 per cent., with an
g °RO [EOR2 . iBssggsM, verage of 0.030 per cent. None of the samples was colored
: 3 m2es08558 Mraiates 189
i bor) —_—
2 B | 55502855 iggaansto ids i copper.
o _Easgijgz 3 :mi g go‘ﬁ% ox A ~ In the absence of published standards for this food product,
=0 o e = : A o i o
& kg d%géﬁg e 3 EE 93 S$E% nly five of the samples failed to meet the general requirements of
8ol 5 P00 BB 5258 s 5 0 ¥
o dpEe g .ffx :;vfﬂ’i% %‘%mg 44 ex.law. The deficiencies were as follows :
2 _Eg“ ETEE §05 in2 $38 ER :._,E E  21033. The Celebrated White Label Pickles, M. Schoenberg
OB 4= LD i o Ik o
@ m‘§§ E@é'g’_’j B g Iémhhmég %2 S E i Co., New York. Guaranteed to be prepared from granulated
A R ’ggé.gz Brimod 895 @5y ugar, etc. It contained no cane sugar, but did contain consider-
= s 7} s B ‘ i i
a 5282 R 83 !z z g_’g;:’ 3t50%8 ble glucose (1.60 per cent.), and is therefore misbranded.
i s 20 v (&L o = 3 i
| 08T ESELS wB T S0 SETe (21831, Old Virginia Chutney Relish, McMechen Preserving
- AR R lalal- it B -0., Wheeling, W. Va., contained benzoic acid, not declared on
> EgmOE- -8 120 SRR IGT S E akadueien ’
£d (:,U.:uuo;:g:ﬂ-“’oo NoEL e & T ’ abel.
SEHEMA SO0 1 &y p¥mAE §oF ; . : 1 i
"’: %ggé SEE 20 :t.:g;fff gegod e | ;21071. Choice Sweet Pickles, The Silver Lane Pickle Co.,
3 OZE—EIB8EE g< 525235 E5sEC Silver Lane, East Hartford, Conn., contained benzoic acid, not
$ TR L ey & O5 0 "
b <-Sr 343520 SHdn<dBOnsd declared on the label.
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SARDINES IN OIL.
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921002. Sweet Mixed Pickles, and 21105, Sweet Relish,
Richard Zastrow, New Haven, Conn. Both guaranteed to be
preserved with sugar, etc. Neither contained more than a trace
of sugar, the sweetening being due almost entirely to saccharin.

The contents of the bottles were carefully separated into solid
and liquid portions and each weighed. The solid portion made
up from 53 to 100 per cent. of the contents.

SARDINES IN OIL.

The U. S. Department of Agriculture referred the question of
the proper labeling of sardines to the Bureau of Fisheries, which
reached the following conclusion (F. I. D. 64):

“Commercially the name sardine has come to signify any small, canned
clupeoid fish; and the methods of preparation are so various that it is
impossible to establish any absolute standard of quality. It appears to
this Department that the purposes of the pure-food law will be carried
out and the public fully protected if all sardines bear labels showing the
place where produced and the nature of the ingredients used in preserving
or flavoring the fish.”

The above conclusion will be adopted in judging sardines sold
in this State. The essential requirements are that the fish shall
be small and belong to the clupeoid family, and that the state-
ments on the label regarding the country where they are packed
and the oil in which they are packed shall be truthful.

TABLEk XXIV.—Branps EXAMINED.

Packed in America.
Elephant Brand Superior Quality. L. D. Clark & Sons, Eastport, Me.
Vender Brand American Sardines. Columbian Canning Co., Lubec, Me.
Pennant Brand American Sardines. Farnsworth Packing Co., Brooklin,

Me.

Penobscot Brand American Sardines. Farnsworth Packing Co., Brooklin,
Me.

Blue Ribbon Brand American Sardines. M. E. Holmes Canning Co., East-
port, Me.

" Sunrise Sardines. M. E. Holmes Canning Co., Eastport, Me.

Tiger Brand Sardines in Mustard Sauce. Independent Canning Co., East-
port, Me.

Sardines. A. LeCroix & Fils, California Fish Co., Los Angeles, Cal.

Eagle Brand American Sardines. Lubec Manufacturing & Canning Co.,
North Lubec, Me.

SARDINES IN OIL. 2240

Indian Chief Brand Sardines. Lubec Sardine Co., Lubec, Me.
Keystone Brand Sardines. Macnichol Packing Co., Eastport, Me.
Ocean Brand American Sardines in Mustard Sauce. Maddocks Packing
Co., Boothbay Harbor, Me.
Orphan Boy Brand Sardines. H. Midwood’s Sons, Providence, R. I.
Gilded Dome Fancy Sardines. Pierce, Austin & Co., Boston, Mass.

Gold Label Maine Sardines. Edward T. Russell & Co., Prospect Harbor,
3 Me.
 Conqueror American Sardines. Seacoast Canning Co., Eastport, Me.
 Continental American Sardines. Seacoast Canning Co., Eastport, Me.
. Extra Quality Fried Sardines. Sunset Packing Co., West Pembroke, Me.
‘Sunset Brand Sardines a la Francaise. Sunset Packing Co., West Pem-
broke, Me.
V. Bossange Fancy Sardines. Wm. Underwood Co., Boston, Mass.
Alfred Teissier Extra Fancy Sardines. Wm. Underwood Co., Boston,
Mass.
Moose-a-bec Brand American Sardines. Wm. Underwood Co., Mt. Desert
and Jonesport, Me.

) Packed in Austria.
ustrian Sardines. Packed for Menzel & Co., New York.

it Packed in France.

prats a 'Huile. LeFret & Cie., Nantes.

ermabon Brand French Sprats, Douarnenez.

¢ Brand French Sprats.

n Réve, Grosset Brand. B. & P. Rolland, Bordeaux,
oléon Little Fish de Luxe a I'Huile, Douarnenez.
sons a I'Huile. L. LeGlizic, Douarnenez.

\

iy Packed in Great Britain.
iﬂuPﬁncesse Sprats in Oil.

" Packed in Norway.

~arsen Brand Norwegian Smoked Sardines.

er Gynt Brand Sardines. H. Heljesen, Sunde.

g moked Norweg?an Sardines. Ronneberg’s Preserving Co., Stavanger.
moked Norwegian Sardines. Ronneberg’s Preserving Co., Stavanger.

; Packed in Portugal.

; an Jean Brand Sardines Extra Quality.
"?,'_Great Boat Race Brand Portuguese Sardines.

A,_Lam.iel Brand Portuguese Sardines, Olkao.

Hatiannic Sardines a 'Huile.

Harzan Brand Portuguese Sardines, Cezimbra.
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Nature of Oil.
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1.4750 |Not Specified

1.4726 |Not Specified
1.4726 |Olive

1.4734 |Not Specified

1.4738 |Olive
1.4728 |Not specified

1.4723 |Olive
1.4733 |Not Specified

1.4723 |Peanut
1.4727 |Not Sp
1.4717 |Not Speci
1.4723 |[Not
1.4725 |Olive
1.4722 |Olive
1.4738 |Olive
1.4741 |Olive
1.4726 |Olive
1.4719 |Olive
1.4710 |Olive

‘sut

2.5
3-3.5
2-2.5
2-3
2.5-3
3.5
3-3.5

2.5-3

TaBLE XXV.—SARDINES IN OiL—Continued.
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22101
2224
2219
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SAUSAGE. 225

“tain olive oil, eleven contained olive and one cottonseed oil. The
 three samples claimed to contain peanut oil contained that oil.
_ Of the fifteen samples in which the kind of oil was not specified,
six contained cottonseed, one a mixture of cottonseed and sesame,
five peanut and three olive oil. ~While it is desirable that
the kind of oil should be stated, this is not obligatory, but when
it is stated the statement must be correct, or the sample is
 misbranded.

The only sample, therefore, that can be classed as misbranded
s 22223, whose label read as follows: Sardines in Olive Oil,
dl_ifamia Fish Co., Los Angeles, Cal., A. Le Croix and Fils.
1 this sample cottonseed, not olive, oil was used.

" Tt is interesting to note that all of the American samples were
ted in cottonseed oil, except the two where mustard sauce
as used; all the French and the single British in peanut oil;
11 the Norwegian, Spanish, the single Austrian and Swedish, and
ur of the five Portuguese in olive oil, the fifth Portuguese in
anut oil.

he following summary shows the average characteristics of
sardines attributed to the different countries:

Average Average

Selling Net Weight  Weight No. Weight Lengt

Price. Weight. of Fish, of Oil. of Fish. of Fish, of Fish.

cts. gms. gms. gms, gms. inches.
B gl e b o 114 18 13 88 3.9
R e 10.0 120 106 14 6 17.7 4.0
........... 11.0 89 74 15 15 4.9 2.8
........... 10.0 110 00 20 10 0.0 4.0
BRlan. L, 12.6 113 95 18 25 3.8 2.9
fuguese ....... 10.8 115 101 14 12 84 3.8
BIeh 11.7 131 115 16 10 11.5 3.8
sl AL e 70, 110 96 14 18 5.3 2.8
A SAUSAGE.

:The standard for sausage is as follows:

; salt and spices and with or without the addition of edible animal
s, blood and sugar, or subsequent smoking. It contains no larger

their fresh condition, and if it bears a name descriptive of kind, com-

B B oa; AR PR
- DPOsition or origin, it corresponds to such descriptive name. All animal
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228  CONNECTICUT EXPERIMENT STATION REPOKT, 1909—-191I10.

Fifty-one samples of pork sausage were examined. No tests -
were made for preservatives, which are quite commonly used
with this material, the examination being limited to the determi-
nation of water and the detection of npn-'condimental starch.

This method of examination was suggested by the frequent
claim that starchy material is added to sausage to increase its
water-holding power, and thereby decrease the actual amount of
meat delivered to the consumer.

Mayrhofer’s* method, a provisional method of the Association
of Official Agricultural Chemists, was given a thorough trial.

“Not only did it yield discordant results, but in certain samples,
where abundant starch was shown to be present by the micro-
scope, this method gave mere traces. The results secured,
believed to be below the actual content of starch, are therefore
not published in Table XXVI. The starch determined in thirty-
one samples ranged from a trace to 2.36 per cent., with an
average of 0.73 per cent.; only eight samples contained more
than 1 per cent.

All the samples were examined under the microscope for
starches other than condimental with the following results:
Eight contained none, eighteen small amounts, eighteen consid-
erable and seven much starch. Forty samples contained corn-
starch, two potato starch, and one both corn and potato starch.

The percentage of water ranged from 32.99 to 58.11, with
an average of 42.52. The relation of water and starch content
is shown in the following tabulation:

Starch. Water.

Max. Min. Ave.
Pl AR e s 48201 -1 32.00 40.70
Comsiderable /i Lo Lohialen 50.12 33.92 42.15
Sl amount., .y WA 58.11 33.16  44.30
g A R B S A 1 46.20  34.41 39.81

Contrary to the usual supposition, the presence of added starch
seems to have had but little influence on the water content, for
the average water in eight samples containing no starch is only
slightly less than that in seven containing the most starch, and
none of the latter reach the maximum figure, 46.20, found in
one “no starch” sample. Furthermore, of the four samples
showing the highest water content, 56.91, 57.82, 58.11 and 56.05,
three contain only small amounts of starch, and the fourth

* Forschungs-Ber. Lebensm., 1896, 3, 141; 1807, 4, 47.

“TEMPERANCE” DRINKS. 229

only medium amounts. On the other hand, eight samples,
showing much or considerable starch under the microscope,
contained less than 40 per cent. of water, three of them
less than 35 per cent. The highest water found, 58.11 per cent.,
was in a sample containing only a small amount of starch; the
lowest water, 32.99 per cent., in a sample containing much starch.
Lean meat has high water-absorption powers and it would seem
from the analyses here recorded that the relative amounts of
~ lean and fat meat in the sausage mixture had quite as much
as, if not more, influence on the water content than the cereal
or potato starch added.

“TEMPERANCE” DRINKS.

Eleven samples of the so-called “temperance” drinks were
alyzed. These were examined as to alcohol, the nature of
sweetening agent, coloring matter and preservatives.

Two samples, “Raspberry Shrub” and “Wine Mint,” were
ated on the label to contain benzoic acid. Neither benzoic nor
licylic acid were found in any of the other samples.

“Wine Mint,” “Coco Cola” and one sample of “Ron-Bre”
ntained over 1 per cent of alcohol, while both samples of
[ron Brew” and the second sample of “Ron-Bre” contained

The coloring was artificial in every case; in three samples
l-tar dye was used, in the others caramel.

isting almost entirely of sugar in all cases. “Ruby Vim Syrup,”
\aspberry Shrub,” “Wine Mint” and “Coco Cola” contained

er 50 per cent. of solids; all of the other samples contained

than 10 per cent.

Saccharin was found in one sample of “Ron Bre.” This sam-

Pi€ was a remarkably dilute preparation, consisting essentially of
Water containing traces of sugar and iron, colored with caramel

- and sweetened with saccharin.

“Coco Cola” contained the active drug caffeine.

The “iron” preparations, “Iron Brew” and “Ron Bre,” the

latter apparently an abbreviation of the former, contained mere

traces of iron. The two analyses of “Ron Bre” show it to be

- an extremely weak preparation of varying composition.
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cent. of coumarin, and no artificial color was observed in any
case.

The following extracts were adulterated:

21831, Searle’s Concentrated Extracts Vanilla, Hetfield &
Searle Extract Co,, New York, contained coumarin and was
artificially colored. .

21655. Premiwm Brand Vanilla, Full Standard Strength,
contained artificial color. - !

Illegally Labeled Extracts.
Twelve samples were illegally labeled, as follows:
21876. Not “highly concentrated” as it contained only 0.02

per cent vanillin.

21850. Contains coumarin, which was not indicated in the
brand name on the label.

21875. Contains coumarin, which was not indicated in the

brand name on the label; an extract much below standard

strength.
21843. Technically illegal, as the labels of the carton and

bottle do not agree, the artificial color not being indicated on the
former. The phrases “extra strength” and “they are known
to all who have used them as the Best” are likewise objec-
tionable.

3011. Synthetic vanillin used, as well as artificial color, but
neither stated on the label.

21632 and 21651. Carton was labeled “Atwood’s Extracts are
Best (Vanilla) and Strongest”; the bottle was labeled “Atwood’s
Extra Strong Vanilla Compound. Prune Juice, Burnt Sugar,
Vanillin and Coumarin are used in connection with Vanilla Beans
to preserve and retain the Vanilla flavor.” These two labels in
no wise agree; synthetic vanillin was not declared in the brand
name and the extracts are not the “best” and ‘“‘strongest.”

22109. Carton labeled “Concentrated Compound Extract
Vanilla”; the bottle “Extra Vanilla.”

21868 and 22025. The brand name does not indicate the
presence of synthetic vanillin and coumarin, or the artificial color.

21933. The artificial color is not indicated in the brand name.

21871. Synthetic vanillin is not indicated in the brand name.

VANILLA EXTRACT. 237

Legally Labeled Imitations or Substitutes.
Seventeen samples were legally labeled imitations or substi-
tutes; five were marked ‘“imitation,” ten “substitute” and two
~ “Vanilla and Tonka Extract.” Proper formulas were given in
~ all cases, which were shown to agree with the analysis.

Selling Price and Volume of Bottles.

. Fourteen samples guaranteed on the label a net volume rang-

inf;, from one to four ounces. No serious discrepancy in volume

ted, five guaranteed 4 ounces contained from 3.6 to 4.3

guaranteed 2 ounces contained from 1.8 to 2.2
: teed 1 ounce contained I.I ounces.

e volume of the extract and the selling

e average I.I ounces was supplied for 10
20 cents, 2.2 ounces for 25 cents and 4 ounces

20.7 cents for 1.97 ounces, or 10.5 cents per ounce;
ated extracts 20 cents for 1.95 ounces, or 10.3 cents

 -.5 ccpts per ounce. The compound extracts are very
rly on the average sold for a lower price than the high-grade
1ade from the vanilla bean only.

MISCELLANEOUS FOODS.

88. HazerpeLr Branp Syrup, Pure Strawberry Syrup, 40
ent., Pure Apple Syrup, 20 per cent., Pure Corn Syrup, 40
cent.,, */,, of 1 per cent. Benzoate Soda added. Made by
ohn T. Doyle Co., New Haven. Sold by A. N. Loeb, New
Price, 10 cents per bottle. {
ontained 68.13 per cent. total solids, polarization direct at
b 84.0, polarization after inversion at 21°, 4 68.9, lead num-
1.08, ash, 0.32. ’
DE’LFT Peanur Omw. Made by Franco-Dutch Oil
» Calvé-Delft, Delft, Holland. Sold by Wise, Smith & .
artford. Pri‘ce, 25 cents per bottle, containing é.I ounces.
otzwed a specific gravity at 15.6° of 0.916, and a refractive
: 1.4717 at 15.5°. No cottonseed or sesame oil present.
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21124, TrumiLk, Fresh Milk in Powder Form. Made by
Merrell-Soule Co., Syracuse, N. Y. Sold by Atlantic and Pacific
Tea Co., Bridgeport. Price, 10 cents per can.

It contained 3.78 per cent. water, and 96.22 total solids, divided
as follows: ash, 6.00, protein (N X 6.38), 25.65, fat, 27.36, and
lactose, 37.21. ‘

. DRUG PRODUCTS.

LINIMENTUM CAMPHORAE.
(Camphor Liniment.)

The U. S. P. requires that 200 gms. of camphor and 8oo gms.
of cottonseed oil be introduced into a suitable flask, and a gentle
heat ‘applied, by means of a water bath, loosely stoppering the
flask during the operation; the flask should be agitated occa-
sionally until the camphor is dissolved. In other words, the
liniment is a 20 per cent. solution of camphor in cottonseed oil.

Owing to the danger of loss of some of the camphor by vola-
tilization when heat is applied, some pharmacists prefer to make
the solution in the cold, which requires more time but secures the
same product. There is the danger, however, that through care-
lessness the camphor may not be entirely dissolved and that the
material may be dispensed before complete solution is effected.
Several of the samples examined this year contained undissolved
camphor, showing that this method of preparation had been
employed. s ;

The terms “camphor liniment” and “camphorated oil” seem
to be used synonymously by Connecticut druggists, the latter
name being most generally employed. While in practically every
instance “camphor liniment” was asked for at the time of pur-
chase, fully go per cent. of the samples were labeled “camphor-
ated oil” when dispensed. It is apparent, therefore, that our
druggists consider them the same preparation and that the
standard of 20 per cent. camphor ‘should be applied even when
the sample is marked ‘“‘camphorated oil.”

Methods of Analysis.

Refractive Index. The refraction of the oil was determined at 25° in
the butyro-refractometer without removal of the camphor. The purpose

CAMPHOR LINIMENT. 239

of this determination was the detection of the oil used. .It was shown by
experiment that the presence of the camphor had but little effect on the
refractive index of the liniment, especially when cottonseed oil was used.

Camphor. The results reported in the main tables were secured by heat-
ing about 5 grams of the liniment in an aluminum dish on the water bath
until the odor of camphor was absent, followed by one-hour periods of
heating in the water oven until constant weight was secured. (In some
cases a slight increase of weight was observed due to the oxidation of the
oil.) The presence of water in the liniment naturally caused high results
by this method. i

An alternative method, used in connection with the above in the Dairy
Commissioner’s samples, consisted in the polarization of the liniment in
‘a. 100 mm. tube, using a color screen, consisting of a 50 mm. tube contain-
ing a 10 per cent. solution of potassium bichromate, to correct for the

PorarizatioNn oF CampHOR IN CorToN SEED OIL,

Polariza- Polariza- Polariza- Polariza-
o, oo . |TETELCY | ton, roo mm. |CETERRY | dion, teo mim. | JETERRY ||t oo mm, | ST
—0.3 0.0 73 5.3 14.5 10.3 21.6 15.3
+0.8 0.8 7.8 5.6 15.0 10.7 22.1 15.7
T 1.0 8.3 6.0 15.5 11.0 22.6 16.0
1.6 1.3 8.7 6.3 16.0 11.3 23.% 16.3
2.7 .7 9.2 6.6 16.5 11.6 23.6 16.7
2.6 2.0 9.7 7.0 16.9 12.0 24.1 17.0
3.0 243 10.2 y 17.4 12.3 24.6 17.3
3.5 2.6 10.7 7l 17.9 12.6 25.1 17.6
4.0 3.0 13.2 8.0 18.3 13.0 25.7 18.0
1545 3.4 11.6 8.3 18.8 15:3 2612 18.3
5.0 3. 12.0 8.6 19.2 13.6 26.7 18.7
5.4 4.0 12.6 9.0 19.7 14.0 27.2 19.0
5.9 4.3 13.0 9.3 20.1 14.3 27.5 19.3
#16.4 4.6 13.5 9.6 20.6 14.6 28.2 19.7
6.9 5.0 14.0 10.0 21,1 15.0 28.7 20.0

TaprLe XXXI.—ComPARATIVE RESULTS ON CAMPHOR.

Evaporation. Polariscope. Evaporation. Polariscope. Evaporation. Polariscope
X1 0.6 0.8 10.0 A AR 15.8
2.8 2.9 10.5 10.1 15.8 16.1
ik 7.4 10.1 10.3 16.4 16.5
7.9 7.8 10.6 10.9 16.6 16.5
8.9 8.6 11.3 b ) 16.5 17.0
9.2 9.0 2.3 12.3 17.3 7.8
8.9 9.2 13.0 13.0 17.8 17.6
9.7 9.6 13.1 13.1 17.6 17.8
9.5 9.7 13.1 13:2 18.0 17.8
9.7 9.7 13.5 13.5 18.3 18.3
9.7 9.7 14.2 14.3 19.7 19.7
9.8 9.9 14.9 14.9 21.1 21.1
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Tapre XXXIL—CaMpHORATED OIL UP TO STANDARD.*

I ]
k) ; =}

i R i A

Z Dealer, s e ‘;c:'_ .".’.’U' EE

: T B | §E

- @8 |89 L= Wt

a % 8 © 8.0 & « a‘.:()
21335|Ansonia: The Bristol Drug Co..f. .. ....___. 10 | 2 || 1.4704 | 18.9
20080\ Bethel s Chas, J. EnglishBlg SOl Hiiio o0 20 | 2 || 1.4697 | 22.7
21390|Branford : Hoadley & Hutchinson -....__.... 15 | 2 || 1.4697 | 2I.1
21139|Bridgeport: Atlantic Hotel Pharmacy .. .._._. 15 | 2 || 1.4702 | 23.3
21145 Damtott & Meyer. (5o ilenllind 15 | 2 || 1.4704 | 22.3
21138 Liee's Pharmaey L0 (Ui giony 15 | 2 || 1.4700 | 18.8
21144 J. A. Leverty & Bro, oo ..-| 10| 2 || 1.4700 | 18.2
21737 bawardiilonicey o x b gl ugiui e 15 | 2 || 1.4694 | 18.1
21683 Bristobs Medriman Bros: b il oL s Ul g Sl i 20 | 2 || I.4741 | 26.5
21783 Buistol\ Pharmdcyr s s /o s 20 | 2 || 1.4720 | 19.8
21682 Patvy NG HgH ey i SRk el il 25 | 2 || 1.4697 | 19.5
21768|Danielson: W, W. Woodward .- _______...__. 15 | 2 [['1.4717 | 19.4
21765 A, .G Beckley & Co. oa wil iy 20 | 2 {| 1.4723 | 19.4
2¥180(Dandury s Phillip Simon 20 Ld L cdu Ll T T 15 | 2 || 1.4700 | 22.9
21178 Daran's Driig Store’ i fulhdl - 1 20 | 2 || 1.4697 | 21.4
21179 LW Baldwing oo e S 20 | 2 || 1.4696 | 20.5
21316 Derdsna GO Harding & hdl T g Rl o 15 | 2 || 1.4700 | 19.8
28104 Greenwiok o) Wiy Binch iepa L il Wiy 100 i 25 | 4 || 1.4697 | 18.6
21279\ Hartford: Anton Hellman .« ..o bl i (oo, 15 | 2 || 1.4697 | 22.8
21276 DG Stoughtoni& Co,Lasaliiby Jud] 25 | 2 || 1.4700 | 22.7
21278 The Sissa Pharmacy sLodow. il 10 | 2 || 1.4697 | 22.0
21392|Litchfield: Crutchs’ Pharmacy--..... -...._. 15 | 2 || 1.4700 | 23.9
21303 Praw's Pharmacy oul i pu o Dong 20 | 2 || 1.4697 | 20.6
21304 JuWaolcottiWhealer il sl LU as) 20 | 2 || 1.4697 | 20.2
23zt Manchester:s W o Hy Grang Jod o LT g Ci00 L 20 | 2 || I.4704 | 18.1
21068|Meriden : Lamping’s Pharmacy - .o......__._. 25 | 2 || 1.4704 19:9
21005 Meriden House Drug Store....._.. 20 | 2 || 1.4707 | 19.2
21067| Graebens Pharmaey .0l ticn ot o il 10 | 2 || 1.4704 | 18.9
21214 | Middletown : Jos. P. Kinsella - _____..____.__. 20 | 2 || 1.4695 | 20.3
21761|Moosup: J. W. Tuckerman____.... e COCHVHIERRER %, o o) - O 1 7Y, 5 6 i 7 W
25| Mysoig o B N, Wheeler g el 200 ge il W NS o 20 | 2 || 1.4704 | 20.5
21746 StarriBrasi Dsug el s e 20 | 2 || 1.4700 | 19.7
21359|Naugatuck: John J. Kehoe. .o icecucananss 15 | 2 || 1.4697 | 23.3
21365 . Naugatuck Drug Co. ..._.._._. 15 | 2 || 1.4697 | 19.0
21076 NVew Britain : Crowell the Druggist ..__.____ 20 | 2 || 1.4700 | 20.1
21078 Bergquist Broganisba oy ey 20 | 2 || 1.4704 | 18.5
20939|Vew Canaan: Central Pharmacy .. ._........ 20 | 2 || 1.4672 | 22.0
21116|NVew Haven: Morris Pharmacy _.._...__...... 15 | 2 || 1.4700 | 25.7
21314 AV B SmapkindGaceeauls i s L 15 | 2 [| 1.4700 | 21.7
20933 . diinde & Son! ST R 20 | 4 || 1.4697 | 21.1
21293 ByliiSalishury . s i s 13 | 2 || 1.4704 | 21.0
20032 M [ agobsy . a et il SR 25 | 4 || 1.4700 | 21.0
20935 W dowitz | 0 lold 2 IO R 35 | 4 || 1.4700 | 20.0
21317 @ hasi Fleishner . s liloolias 10 | 2 || 1.4797 | 20.0
21312 2l 1 2 ©1) RN MRS 15 | 2 || 1.4704 | 19.0
20934 Keane's Pharmacy - ..l . ol 25 | 4 || 1.4710 | 18.6
20931 A FlWood’s Sons. - iadbaczoats 25 | 4 || 1.4702 | 18.6
21118 ahiliBeel o s s I 15 | 2 || 1.4700 | 18.5

* Includes samples less than 1o per cent. below U. S. P. strength,
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TapLe XXXII.— CAMPHORATED OiL. UP TO STANDARD¥—
' Continued.
k5
|

= s S5

Dealer. ? i %f; £Y .:.:%

8 o 8-0 a‘d’ o &,U

New London: McBride’s Pharmacy ---------. 20 | 2 || 1.4700 | 23.8
Downey’s Pharmacy.-.---..... 20 | 2 || I.4700 | 22.3
Randale's'Drug Store (.t 222l 15 | 2 || 1.4698 | 22.2

B@alldhan L bl Il S s 15 | 2 || 1.4696 | 21.1

Taylor's! Pharmacy! Ul iaion Sull g 15 | 2 || 1.4692 | 20.5

Sayle's Pharmacy. ool Lililid oo 20 | 2 || 1.4700 | 19.6

e Milford: W. N.\Nablew Lo Lil2 Jdlg, 20 | 2 || 1.4697 | 21.9
3 AlbertiEvitts e Cluionaudne RS 25 | 2 || 1.4697 | 19.4
Norwalk: H. Glendenning & Co. ..o 35 | 4 || 1.4704 | 10.4
RNt o P Bl Brayild sl e li sl Cunn DO 20 | 2 || 1.4697 | 23.2
Bisket & Meech wiv. ool Dl ii il 20 | 2 || 1.4697 | 20.1

John A: Dunn.i oo oo ioc liia oo 23 | 2 || 1.4704 | 18.5

The Lee and Osgood Co......._.-. 20 | 2 || 1.4700 | 18.1

i num o 'Henry EOBurt o0 cioiiiu Luo Bl 10 | 2 || 1.4707 | 25.2
Rockuville: Fred Woodhall & Co._ .o onaaaoo. 15 | 2 || 1.4704 | 22.5
IWEEEL BRI S A e e G G T L e 15 | 2 || 1.4700 | 19.3

BB Metcalf i AR AT A 15 | 2 || I.4700 | 19.0

So. Manchester : The Rapeley Drug Co. ......| 15 | 2 || 1.4697 | 20.7

3 BusWeldon & Ca, .o Ly ookl 20 | 2 || 1.4704 | 18.1
S fordy C S Fineh oo oo o i Ly 25.| 4 || 1.4704 | 18.7
Stafford Springs: Anders Jacobsen _._._.._.. 15 | 2 || 1.4697 | 20.0
Thompsonville: John A, Williams ... ........ 25 | 2 || 1.4710 | 19.0
Geo. R.iSteele oG il st vl 1iazoy7 | 188

ot rincion: C. H. Dongal -... i o idido oo 10 | 2 || 1.4704 | 19.7
Ballingford: Geo, A.Smith _.__C_llioioood 10 | 2 [| 1.4697 | 21.5
Wlatsrbury » Mrs. Mooretd . oo dil il it 10| - || 1.4704 | 18.9
G. Leslie Dexter & Co. -----.__. 15 | 2 || I.4704 | 18.8

West End Drug Store ......-s--- 20 | 2 || T.4723 | 18.2

Callender & Haggerty. ... ... 35 | 4 || 1.4697 | 18.1

Windsor Locks: J. W. Roberts. .___...._._... 15 | 2 || 1.4704 | 19.2
e itey G LiFancher oot s Do u s DU 15 | 2 || 1.4700 | 21.9
@G Baelkr ot vt losl S 15 | 2 || I.4700 | 20.3
The Baird Pharmacy ... ....---.-| 15 | 2 || 1.4704 | 19.4

“1 * Includes samples less than 10 per cent. below U. S. P. strength.
t Aﬁhur’s Camphorated Oil. The Five and Ten Cent Drug Cabinet Co.,
ew Haven,

- dispersion of the camphor. The table on page 239, based on one prepared
by H. C. Lythgoe* will be found convenient in calculating results.

The two methods were compared on thirty-six samples with excellent
results, as the tabulation shows. The average camphor by the two
- methods was identical, and the greatest variation was 0.5 per cent.; in
twenty-eight of the samples the variation was 0.2 per cent. or less. The
polarization method is much quicker and, it is believed, more accurate,
as the disturbing effect of the presence of water and easily oxidized oils
- are thereby eliminated.

—_—

* Report, Mass. Board of Health, 1007, p. 380,
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TABLE XXXIII.—CAMPHORATED OIL

BELOW STANDARD.

i % ol
] 5 2 v

2 Dealer. % il “iu. ,:>:L5 .o.:.§. if‘a

I 22182 8% | §F | §F

3 & Eﬁ 5'& 5(‘3 5%
21336|4dnsonia: S. W. Smith & CO.ccuu-- a-msals 15 L2 L 14707 1 19,6 |148.0
20949|Betkel: P, J. Garvin __._.._s... j 20 | 2 || 1.4697 | 16.4 | 82.0
21389\ Branford : John A. Morton 15 | 2 || 1.4697 | 12.2 | 6I.0
21155 Bridgeport : J. A. Leverty & Bro ..... 10 | 2 || 1.4702 | 17.8 | 89.0
21142 he Cyrus Pharmacy .....| I5 | 2 || I.4700 | 13.I | 65.7
21158 Wilma M. Bachman._._.__.. 15 | 2 || 1.4707 | 6.5 | 32.5
21143 Dupee’s Pharmacy........ 15 | 2 || 1.4705 | 0.0 0.0
21680| Bristol: Madden’s Drug Store......... 15 | 2 || 1.4697 | 13.8 | 69.0
21681 PereyiN Hollyo oo 11000 ZrLL 20 | 2 || 1.4697 | 12.1 | 60.5
21707|Canaan : John L. Thurlough .___._____. 15 | 2 || 1.4704 | 13.0 | 65.0
25695|Collinsvilles Hy AL Smith'_ ... .. . ... 15 | 2 || 1.4697 | 17.8 | 89.0
21693 A Hough LU b ls Dl st 15 | 2 || 1.4704 | 15.5 | 77.5
21696 Geo, B Lewis L li )07 | I5 | 2 || 1.4707 | 8.2 | 41.0
21109|Danbury: Reed & CO. fcuoirsinnacon 15 | 2 || 1.4705 | 17.2 | 86.0
21767|Danielson: The Burroughs Drug Co.-..| 15 | 2 || 1.4720 | 15.9 | 79.5
21766 B il A o A B e S 20 | 2 || 1.4723| 9.8 | 49.0
21753|Greeneville: John A, Morgan . ..__.... 20 | 2 || 1.4723 | 15.3 | 76.5
21752 Wi JsGalvin'& Co. .. o 25 | 2 (| 1.4735 | 10.3 | 5I.5
21353 Hartford.: Rickman Bros. _....o...... 15 | 2 || 1.4697 | 16.0 | 80.0
21277 4 A I £ T s A 15 | 2 || 1.4700 | 14.8 | 74.0
21354 AN S Prdey i i Lo R o 15 | 2 || 1.4697 | 14.8 | 74.0
21355 D. G. Stoughton & Co...._. 25 | 2 || 1.4700 | 14.5 | 72.5
21356 Pike’si Drng:Store i Jou i 20 | 2 || 1.4694 5.9 | 29.5
21352 Py Cavanaugh. Lo Lo 20 | 2 || 1.4704 | 3.9 | 19.5
21758| Jewett City: William Soule _________._. 20 | 2 || 1.4717 | 17.3 | 86.5
21759 L. V. L'Heureaux.._......| 20 | 2 || 1.4704 | 15:8 | 79.0
21659\ Manchester: Balch & Brown._.._..._.. 15 | 2 || 1.4697 | 17.7 | 88.5
21066\ Meridern: V. W. Schmelzer_.___._______ 15 | 2 |{ 1.4707| 9.6 | 48.0
21212\ Middletown : H. N. Lincoln_._.__._..._. I0 | 2 || 1.4672 | 14.8 | 74.0
21211 Bergquist Bros. . i-wociae 10 | 2 || 1.4698 | 13.8 | 69.0
21213 Henry Woodward - ...._. 10 | 2 (| 1.4822 | 9.7 | 48.5
21762 Moosup: W. H, Sargent .._.__.__.__.__ 15 | 2 (| 1.4723 | 7.6 | 38.0
21745\ Mystic: Mystic Pharmacy - ... ...._... 20 | 2 || 1.4697 | 17.8 | 89.0
21077|New Britain : Halloran’s Drug Store_.| 15 | 2 || 1.4711 | 16.8 | 84.0
21079 Joseph Hi Entzlzc ol 10 | 2 || 1.4710 | 15.9 | 79.5
21784 Odell’s Pharmacy _._.__ 20 | 2 || 1.4707 7.8 | 39.0
20940|New Canaar : L. M. MoNroe ... ...... 20 | 2 || 1.4697 | 16.9 | 84.5
21291|NVew Haven: G, D, Farovid . _..___.__ 13 | 2 || 1.4704 | 17.9 | 89.5
21638 Mayer & Loeb® .. loi. 1. 10 | - || 1.4700 | 17.3 | 86.5
21117 bl Lynch; o cui08ds id 15 | 2 || 1.4700 | 16.0 | 80.0
21290 Ly P. Gillespie & Co.'J.-clix0 | 2|l T.4704.{i25.% .| 75.5
21115 CEA. Tamb ..o it 15 | 2 || 1.4700 | 13.0 | 65.0
21292 BT Conway. -LL o inil 15 | 2 || I.4710 | 11.2 | 56.0
21204 I Hillhouse <. L cord) 15 | 2 || 1.4697 | 10.5 | 52.5
20930 James A. Notkin_........ 20 | 4 || 1.4700 | 8.9 | 44.5
21316 James A. Notkin......... 15 | 2 || 1.4697 8.7 | 43.5
21315 CUR Eipolla . 1T 15 | 2 || 1.4697 | 8.6 | 43.0
21251 Norwick: Wm. H. Nicholson -._....... 15 | 2 |[1.4703 | 9.5 | 47.5

* Arthur’s Camphorated Oil.

New Haven.

The Five and Ten Cent Drug Cabinet Co.,
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TABLE XXXIII — CamMPHORATED OiL BELOW STANDARD —

Continued.
¥ h A
A S &

3 - e ay Sl =)
zo Dealer. 'g g 5“; EE—’ 3-‘3 E’S‘n
g SEigE|l 5% | 88 | B8
1 g (2’3‘ 8 E'-n 3 ] Eo p‘:‘,m
Worwsak s B, A, Herrick oo ol oo 23 |2 || X.4713 | 5.3 25.8
eitan: G. EoDresser. Ll Lo L0l 15 [ 2V T.q717 | 14,30 [ %5

6 Sithon Parley s Lioe i cuuoini 10| 2 || 1.4717 | 12.0 | 60.0
Wockuelle: E. F. Wilson_ ... oo 2l 15 | 2 || 1.4704 | 16.3 | 81.5
Shelton : Fred S. Sanford...._ _.....__| 15 | 2 || I.4707 | 13.3 | 66.5
So. Manchester: O. L, Wickes & Co.-_.| 20 | 2 || 1.4697 | 14.1 | 70.5
So. Norwalk : E. W. Kelley, Jr.....___ 30 | 2 || I.4707 | 16.8 | 84.0
Stafford Springs : A. C. Eaton.___.___. 20 | 2 || 1.4700 | 12.0 | 60.0
Stamford : Goulden’s Pharmacy ..._._. 30 | 2 || I.4704 | 16.6 | 83.0
Parker & Ward 2o lolil, ool 30 | 2 ||I.4710 | 11.4 | 57.0

Stonington : Burtsch’s Drug Store_.____ 15 | 2 || 1.4672| 9.7 | 48.5
o Dr. C. E, Brayton & Co. ._| 15 | 2 || 1.4704 | 7.0 | 35.0
Torrington: Jas. N. Banziger_________. 10 | 2 || 1.4700 | 14.4 | 72.2
LW Noalamy) Do 2o s Lol D 10 | 2 || I.4704 | 13.4 | 67.0

o Claxton’s Pharmacy -..._. 10 | 2 || 1.4697 | 9.5 | 47.5
Wallingford: A, B, Pixley. ... ._...__. 15 | 2 || 1.46097 | 17.9 | 89.5

T DUBneket Mt it iy 15 | 2 || I.4700 | 16.1 | 80.5

LB Colling Luo il Jiiluy 15 | 2 || I.4697 | 11.2 | 56.0

Waterbury : Apothecaries Hall Co. ....| 15 | 2 || 1.4704 | 16.7 | 83.5
NG AT phangiil Case i Es 25 | 2 || 1.4700| 16.4 | 82.0

1 McCarthy Pharmacy _.__._. 10 | 2 || 1I.4704 | 14.9 | 74.5
Waterville: T. B, Carney & Co. -_..... 25 | 2 || 1.4704 | 11.0 | 55.0
Geo A Sayers icas i Fuul 20 | 2 || 1.4700 | 17.3 | 86.5

Willimantic: Leonard’s Pharmacy ... .. 15 | 2 || 1.4668 | 2.9 | 14.5

5 Hickey & @es it LiL o 10 | 2 || 1.4675 Tk 5.5

Windsor Locks: J. W. Browning_...... 20 | 2 || 1.4704 | 16.9 | 84.5

2| Winsted: Judson’s Pharmacy -..._..... 15 | 2 || 1.4700 | 17.3 | 86.5
Phelps’ Pharmacy ..-.__..... 15 | 2 || 1.4768 | 11.8 | 59.0
WV MLl s gt Sysinl dgsiih 10| 2 || 1.4777| 9.0| 45.0

It is frequently claimed that not only is camphor lost during
ﬂle preparation of the liniment with heat, but that even greater
losses occur in dispensing the finished product. To test these
"CIalms a solution was made up strictly according to the U. S. P.
proportions, using 12.5 gms. of camphor and 50 gms. of oil.
- After solution was effected the original 62.5 gms. weighed
624725 gms., a loss of only .0275 gms., or 0.04 per cent.

A portion of the liniment thus prepared was placed in a bottle,
kept uncorked in a closet at room temperature (20° to 25° C.),
and examined at intervals for camphor. The following results
were obtained :

Original mixture ..........oooocene

BRIREU 06 NOUTS .. . .o s v es b 19.89%
L R AR 10.78% ft
B Go a 10.60% &
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After standing uncorked for one day in a moderately warm
place there was no loss of camphor. After seven days a loss of
only 0.11 per cent. The very severe test of standing uncorked for
fifteen days caused a loss of but 0.20 per cent. In the preceding
tables we have classed as up to standard all samples containing 18
per cent. or more of camphor, an allowance of 10 per cent. varia-
tion from the standard, certainly a very generous allowance.

One hundred and fifty-eight” samples were collected by the
station, seventy-seven of which were less than go per cent. of

U:S. P. strength. The analyses are given in Tables XXXII and
XXXIIL

The selling price ranged from 10 to 25 cents for 2-ounce bot-
tles, and from 20 to 35 cents for 4-ounce bottles.

The samples ranged in camphor from none-at all to 26.5 per
cent., with an average of 16.69 per cent. A summary follows:

41 samples contained from 20-26 per cent.

40 a i 4] 18__20 “ “
23 L L “ 161814 “
25 & € i S «
15 “ « « o012 “ i
I0 2 e “ 5~ €@ “«
Al t Tess i than e e

The refractive indices in a number of samples were abnormal
for cottonseed oil. The refractive index of cottonseed oil at
25° C. ranges from 1.4702 to 1.4722. The indices of the camphor-
ated oil classed as up to standard ranged from 1.4672 to 1.4741,
while those below standard ranged from 1.4668 to 1.4822. In the
nine samples giving the abnormal refractive indices the
Hiibl icdine number was determined in both the original and
decamphorated oils, the absorption period being four or sixteen
hours. The results secured appear below.

No. 21683 consisted largely of cottonseed oil, but the high
refractive index and iodine number indicated an impure oil. No.
21752 likewise consisted largely of an impure cottonseed oil.
No. 21212 gave only a moderate Halphen reaction for cottonseed
oil, and contained no sesame oil (Baudouin test). The free fatty

acids in 100 gms. of sample were equivalent to 52 cc. I—l\i-KOH.

For various reasons the data exclude corn, palm, olive and castor
oils. A mixture of cottonseed oil and lard oil would refract as
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ANALYSES OF SoLVENT OILS.

? 5 Hiibl Todine Number. B
& ég E i il Decam- E':" {
° i 25 Original Oil. phgr;ted g Conclustans,
g ?“é 1% ' a
§ gg 3 i h?s. hig. h‘:-s. E
5 4 8 e 4 o 0 off MRRECS SN, Impure cottonseed oil.
i 73 ;3;;; Igz.s _.9_. 79.2 | 'Yes Impure cottonseed oil.
et 7 ¢ Cottonseed oil, and
o. AR 2. Yes low refracting oil
LG e probably lard oil.
Cottonseed oil, a mlin-
1 2 B [ ! Yes eral oil, and possibly
21213 86.5 | 1.4822 | 38.4 43.9 gy
Olive oil.
21741| 62 TA672 L 78 E | S anan g No i i
21(7;;3 61.5 | 1.4668 | 73.7| -.<- | 77.0 No Ol}ve 0511.
21082| 62.5 | 1.4675 | 81.9| ---. | 79.I No Olive oil. s
21704 77.5 | 1.4768 | 101.4 01.6 | 98.6 | Yes Impure cottonseed oil.
217031 79 1.4777 | 158.0 | 161.8 ! 150.1 No Probably linseed oil.

>this sample did, but the iodine number should be higher. The
content of free fatty acids would tend to reduce this number and

might bring it down to the number shown by the sample. e
No. 21213 showed a very high refractive index and low iodine
number. Saponification and extraction of the soap solution with

~ ether gave a fluorescent solution, indicating the presence of a

hydrocarbon (mineral) oil. Since hydrocarbon oils do not abs?rb
iodine te any appreciable extent under the conditions of the Hiibl
method, the effect of its presence in the sample is to lower the
jodine number. The high refractive index can only be accoul:lted
for by the presence of some high refracting oil like linseed. oil.

Nos. 21741, 21083 and 21082 contained no cottonsv':ed oil, and
consisted chiefly of olive oil, the oil formerly required by the
U. S. P. formula. .

No. 21704 consisted of an impure cottonseed oil. No. 21703
contained no cottonseed oil; its high refractive index and iodine
number indicated that it was probably largely linseed oil.

Dairy Commissioner’s Samples.

It is the practice of the station, in order to save the expense
of the triple samples required by the law, to take single samples of
foods and drugs, analyze them, and report those found to })e
adulterated, misbranded, or below standard to the Dairy Commis-
sioner. He in turn, or his deputy, takes second samples from
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the stock of the dealers reported, and prosecutions are based on
the analyses of these samples made by the station. A possible
objection to this method is that if it be noised abroad that the
station is examining a certain class of materials, the Dairy
Commissioner is quite likely to find the samples he takes fully
up to standard. On the other hand, while prosecutions are often

TaBLE XXXIV.—CAMPHORATED O1r Up 10 STANDARD® (Darry
CommissioNER’s CoMPARED wiTH STaTION’S SAMPLES).

o e AT MRl P
_— et I R
™ Dair;

Commissioner. Station,

z° Dealer, _g... g 84 °

g 855 | 2| 35 | £

3 2% | E | Eg% | B

3 crEi SR b i
[ ——
2703 | Bridgeport : Dupee’s Pharmacy 010 80 S 1.4707 | 19.0| 1.4705 | 0.0
2702 Wilma M. Bachman________ . 1.4704 | 18.4] 1.4707 6.5
2726 |Bristo/ - Madden’s Drug ‘Storel |10 RN I1.4685 | 18.9/ 1.4607 13.8
2799 |Collinsville: E. A, Haugh leut boweis DRl 1.4704 | 19.7| 1.4704 | 15.5
2607 |Hartford : Pike’s Brug Store: /0L L 1.4697 | 20.1| 1.4694 5.9
2666 PO Cavanaugh! 1IN 1.4697 | 19.2| 1.4704 3.9
2676 T. J. Blake, dastes Uitel il 1.4704 | 19.2| 1.4700 | 14.8
2677 |New Britain : Josephi B Ediez ) g 07 1.4704 | 20.0/ 1.4710 | 15.9
2747 |New Haven: The sc & 1oc Drug Cabinet Co. | 1 4704 AT AN 123,
2768 | Norwich : John A, Mgredn . Uiy o a0e 1.4704 | 23.1| 1.4723 | 15.3
2715 Wm. H. Nicholson.___ ._ . 77’ 1.4697 | 23.0 1.4703 | 9.5
2759 |Putham ; G.E. Dresser..... 01111101 1.4704 | 18.0| 1.4717 14.3
2710 (Skelton . Fred S. manfordle i Lol s e T 1.4685 | 22.0 1.4707 [13.3
2793 |So. Manchester: Wickes & Cruina. 10 1.4697 18.3! 1.4697 | 14.1
2658 |Zorrington: E. F. Deoland L AR 1.4704 | 27.0) 1.4704 | 13.4
2660 ’ Claxton’s Pharmaey. 10000 1.4694 | 21,5 1.4697 | 9.5
2661 Jas. N. Banziger.._ .. 77777 1.4697 | 21.2| 1.4700 14.4
2685 Wallingford :” T. F. Qolbing) i 1700 i 1.4704 | 19.9| 1.4697 | 11.2
2684 DR Buckeda Ly s e BT 1.4704 | 18.2| 1.4700 | 16.1
2674 | Willimantic - J. J. Hickey & Co..._.. 1 7" 1.4697 | 21.2 I.4675 | 1.1

* Includes samples less than 10 per cent, below U. S, P. strength,

thus avoided, the real purpose of the law, namely, that the con-
sumer shall be offered only pure foods and drugs, is in great
measure accomplished,

The effect of this method of examination is shown very clearly
in the examination of camphorated oil this year. At the instance
of the station the Dairy Commissioner collected fifty samples of
camphorated oil from druggists whom the station had reported
as selling material below standard. Analyses of these samples
showed that twenty of them now met the station’s requirements,
while thirty were still more than 10 per cent. below standard.
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; It will be observed from the table, where th?’ R ApsinE
~ samples are compared, that in the “up to standard e e
‘iverage percentage of camphor rose from 11.0 to 20.4, while in

the samples still below standard there was a slight increase from

TABLE XXXV.—CampHORATED O1L BELOW STANDARD (Dairy
. CoMMISSIONER’S COMPARED WITH STATION’S SAMPLES).

- Comm?s‘;yoner. Station.

Dealer. é;‘:o _,‘_-Z 'gfo' -g

S2% | £ | &3% £

e S | &= $
nia: S. W. Smith & Co. ..___.._._. ... 1.4704 | 16.5 | 1.4707 | 9.6
\g:t;:zford & JohniAy Morton. .. 000 o Lo 1.4704 | 13.5 | 1.4697 |12.2
|Bridgeport : The Cyrus Pharmaey L0077 D) 1.4704 | 13.0 | 1,4%00 !13.1
Canaan: John L. Thurlough ______________ 1.4707 | 11.9 | 1.4704 |13.0
 Danielson © The Burroughs BrugCol 0y 1.4704 | 17.8 | 1.4%720 |15.9
U Ry o Mewiit_ 5oL a3l e G g 1.4710 | 17.6 | 1.4723 | 9.8
(Hartford: RickmanBros......_..._.._____ 1.4685 | 14.6 | 1.4697 |16.0
D. G. Stoughton & Co..____.__. 1.4697 | IT.2 | 1.4700 |14.5
EESWS Bedey: DS Gal Tt SR 1.4697 | 9.7 | 1.4697 |14.8
jewett City : L. V. L'Heureaux.._...._____ 1.4704 | 15.8 | 1.4704 (15.8
Meriderz V. W. Schmelzer ________.______ 1.4704 | 12.3 | 1.4707 | 9.6
Middletown : BergquistBros..._ __________ 1.4710 | 16,5 | 1.4608 [13.8
N EIncolm g o Torl L T 1.4678 | 15.2 | 1.4672 [14.8
Henry Woodward____________ 1.4710 | 13.1 | 1.4822 | g.7
WEMooswp - W. H, Sargent ... . 177777 1.4710 | 7.4 | 1.4723 | 7.6
L |New Britain : Odell’s Pharaiacyyi L WS 1.4717 | 9.2 1.4707 | 7.8
| [NVew Haven : Mayer & Loeb*. ... .. 1.4707 | 17.5 | 1.4700 |17.3
A Eamnb e LT A 1.4704 | 14.3 | 1.4700 |13.0
U Hillhowse! |10 iy 1.4704 | 10.9 | 1.4697 |10.5
Conway & Currier._..._._____ 1.4697 | 10.1 | 1.4710 |11.2
James A, Notkin ._.__.__._ -| 1.4700 | 8.6 | 1.4700 | 8.9
0 (Norwich: W, J: Galvin & Co._........._. 1.4717 | 17.0 | 1.4735 (10.3
Boeter & Smith "L 00 10T I 1.4707 | 24.9 | LE AL S
[Lutnam ¢ Simon Farley ... ... ... 1.4704 | 10.0 | 1.4717 (12.0
(Rockville: E. F. Wilson- ... ... ... 1.4704 | 17.0 | 1.4704 |16.3
Stafford Springs: A. C. Eaton. .....o.. ... 1.4704 | 7.8 | 1.4700 |12.0
Stamford : Parker & Ward... ... . ... 1.4704 | 9.9 | 1.4710 |11.4
| Waterbury : McCarthy Pharmacy.__._._____ 1.4700 | 13.2 | 1.4704 |14.9
> Willimantic : Leonard’s Pharmacy __.__... 1.4700 | 9.7 | 1.4668 | 2.9
2157 |Windsor Locks: H. N. Lebell .- ... 470403613 ) 000 L iy

Arthur’s Camphorated Oil. The Five and Ten Cent Drug Cabinet Co.,

Catiod ew Haven,

7:1.51;2.1 to 12.9 per cent. The improvement in certain individual
samples wag very marked; for instance, one that contained no
«€amphor at all rose to 19 per cent., four others originally con-
taining less than 7 per cent., in the second samples showed from
18 t0 21 per cent, On the other hand, twenty-two samples showed
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very little or no improvement. It is to be observed, also, that in
every case but one, No. 2693, the oil used was cottonseed ; sam-
ples 2674 and 2672, the station samples being made with olive
oil, contained cottonseed oil only; sample 2604, the station sam-
ple containing mineral oil and a high refracting oil, contained
only cottonseed oil as required. On the whole the improvement is
quite satisfactory, and while by our method of taking samples
twenty druggists have escaped the chance of prosecution, our
inspection has at least resulted in supplying consumers with
twenty more stores where they can purchase standard camphor-
ated oil.

CASTOR OIL.

(Oleum Ricini.)

The Pharmacopeeia describes castor oil as “a fixed oil
expressed from the seed of Ricinus communis Linné.” “A pale

TasLe XXXVIL—Castor OI1L NoT FoUND ADULTERATED.

L g
'3 > ) k)
= = <
S ) z BOE
4 Dealer. g0 89 209 pability jo
3 $5| 8% | &5 |5

# kg i - B
21105|Greenwick : H. C, Boswell _.____. 20 | .9584 | 1.4768 | 87 |Complete
21062 Meriden:' N, P. Forcier .......... 10 | .9504 | 1.4765 | 87 |Complete
21064 HiE AGraeber L Ll L0 10 | .9554 | 1.4762 | 88 |Complete
21063 West End Pharmacy -._| 10 |.9574 | 1.4762 | 88 |Complete
21074|New Britain : J. P. Connors —....| 15 | .9564 | 1.4765 | 87 Complete
21075 Geos M. Ladd:..... 10 | .9531 | I.4765 | 88 |Complete
21073 S EPUiStorrs (L G 10 |.9544 | 1.4762.| 87 |Complete
21120\ New Haven : J. J. Alling ... ... 10 | .9534 | 1.4768 | 89.6/ Complete
21639 *Mayer & Loeb ____. 10 | .9274 | 1.4768 | 84 |Complete
21121 B0 B Storexiiy: bl 10 |.9531 | 1.4765 | 88 |Complete
21119 Frank Thompson_._| 10 | .9534 | 1.4771 | 88 |Complete
20936 E. Wadewitz_.______ 15 | .9534 | 1.4765 | 87 |Complete
21040|South Norwalk : F. H. Baxter .___| 15 | .9504 | 1.4765 | 87 Complete
21029\ Stam ford : tCash Premium Store _| 10 |.9504 | 1.4765 | 88 |Complete
21021 ALy Embree. .. cusl 15 | .9594 | 1.4765 | 87 |Complete
21022 W.. H, Jones, ... Jusi 15 | .9594 | I.4765 | 86 |Complete
20987| Waterbury : John B. Ebbs -...___ 10 | .9584 | 1.4762 | 87 |Complete
20993 Ideal Pharmacy ... 15 |.9594 | 1.4768 | 86 |Complete
20985 Picarelli’s Pharmacy.| 25 | .9554 | 1.4765 | 87 |Complete
20986 Waterbury Drug Co..| 15 | .9594 | 1.4765 | 87 |Complete
21085| Willimantic : Chas. De Villiers__.| 10 | .9554 | 1.4765 | 88 Complete
21084 Fred Rogers_....... 10 | .9554 | 1.4777 | 86 |Complete

¥ Arthur’s Castor Oil. The Five and Ten Cent Drug Cabinet Co.,

New Haven. .
t Howland’s Pure Cold Pressed Castor Oil. Vernon Mfg. Co., Mount

Vernon, N. Y.
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yellowish or almost colorless, transparent, viscid liquid, having a
faint, mild odor, and a bland, afterwards acrid and generally
offensive taste. Specific gravity: 0.945 to 0.965 at 25° C.” It
should be soluble in three times its volume of 92.5 per cent. alco-
hol, and its iodine value should be not less than 8 nor more than
89 after eight hours’ absorption. The refractive index at 25° C.
should be between 1.4758 and 1.4771.
Twenty-two samples were examined, all but two of which bore
simply the druggist’s label.
. With the exception of Arthur’s Castor Oil, 21639, all the
samples met the U. S. P. requirements. This sample was low in
specific gravity and in iodine absorption power, but no foreign
oil was detected in it. The other samples ranged in specific
avity from .953I to .9594, refractive index from 1.4672 to
" 1.4777, and iodine number from 86 to 89.6.

CATARRH POWDERS.

‘These powders are very commonly used, not only to mitigate
disease specified, but also as a means of securing cocaine by
ose addicted to that drug, some of them containing nearly 4
- cent. of cocaine hydrochlorid. The sale of any cocaine

rescription.
Six samples were examined last year for the Dairy Commis-

Wy included, together with seven additional samples collected
this year, as follows:

2121. Anglo-American Med. Co.’s Catarrhal Powder (con-
tains 10 gr. cocaine to the ounce or 2.5 per cent.), Anglo-Ameri-
an Med. Co., Chicago, Ill., Toronto, Can. (Formerly sold as
Dr. Agnew’s Catarrhal Powder.) Sold by W. H. Crowell, New
Britain; price, 50 cents per bottle. It contained 0.88 per cent.
caine.

. 21047. Dr. Birney's Catarrh Pulver, Birney Catarrhal Powder
., Chicago, New York (Sodium bicarbonate, sodium benzoate,
- eucalyptol and menthol, combined with 174 per cent. cocaine
hydrochlorate). Sold by Graeber’s Pharmacy, Meriden; price,
- 50 cents per package. It contains I.I0 per cent. cocaine hydro-
chlorid.

18
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2097. Dr. Coles Catarrh Cure, The Cole Medicine Co., Brook-
Iyn, N. Y. Sold by John F. Berger, Ansonia; price, 25 cents per
bottle. ¢ contained 3.77 per cent. cocaine hydrochlorid. 2095,
same brand, sold by Waterbury Drug Co:, Waterbury; same
price. It contained 3.08 per cent. cocaine hydrochlorid. 2100,
same brand, sold by S. H. Williams & Co., New Haven; same
price. It contained 3.22 per cent. cocaine hydrochlorid. These
three samples are also illegally labeled a “cure.”

2093. Gray's Catarrh Powder (eight grains cocaine hydro-
chlorid to the ounce), The Gray Medicine Co., New York. Sold
by Edward Toucey, Bridgeport; price, 25 cents per bottle. It
contained 1.66 per cent. cocaine hydrochlorid. 2096, same brand,
sold by Apothecaries Hall Co., Waterbury; price, 50 cents per
bottle. It contained 1.68 per cent. cocaine hydrochlorid. 3035
and 20978, same brand, sold by the same druggists, respectively,
a few months later (guaranteed to contain no harmful drugs).
No cocaine was present in either sample.

20977. Dr. Marshall's Aromatic Catarrh and Headache Snuff
(It contains no cocaine, morphine nor other injurious drugs), F.
C. Keith, Cleveland, O. Sold by Callender & Haggerty, Water-
bury; price, 25 cents per bottle. No cocaine was present.

20976. Dr. Sage’s Catarrh Remedy, World’s Dispensary Med-
ical Asso., Buffalo, N. Y. Sold by Buckingham Pharmacy Co.,
Waterbury ; price, 50 cents per package. No cocaine was present.

21027. Dr. R. Schiffmanw’s Asthmador (Perfectly Harmless),
R. Schiffmann, St. Paul, Minn. Sold by Borg Bros. & Co.,
Stamford; price, 50 cents per package. No cocaine was present.

21046. Asthma Powder used by Inhalation, prepared for
Whitman Chemical Co., Boston, Mass. Sold by A. M. Campbell,
Meriden; price, 25 cents per package. No cocaine was present.

Seven of the thirteen samples contained from 0.99 to 3.77 per
cent. cocaine hydrochlorid. Five of these bore a statement on the
label that they contained cocaine and there is no possible legiti-
mate excuse for their sale. It is understood by the station that
Dr. Coles Catarrh Cure has been withdrawn from sale in this
State. The formula for Gray’s Catarrh Powder has evidently
been changed, as the later samples contained no cocaine, It will
be interesting to note whether this now cocaineless catarrh pow-
der continues to maintain its former popularity.

The sale of the following catarrh powders is shown by our
analysis to be illegal except on a physician’s prescription:

CATARRH POWDERS. 251

Anglo-American Med. Co.’s Catarrhal Powder.
Dr. Birney’s Catarrh Pulver.
Dr. Coles Catarrh Cure.
‘Gray’s Catarrh Powder (old formula).

“Bing.”

" The search of a boy prisoner arrested in New Haven revealed
an empty bottle, to the contents of which the prisoner attributed
his downfall. The drug store of George D. Farovid (City Drug
Store), New Haven, where the material had been purchased, was
visited by representatives of County Health Officer C. E. Hoadley
and of the Dairy Commissioner and six samples of the powder,
i éalled “Bing,” were bought and submitted to the station for
analysis. These contained 2.79, 2.77, 2.81, 1.95, 2.79 and 2.81
ger cent. of cocaine, respectively.

- Two other suspicious samples were submitted by Mr. Hoadley,
M‘LIB% Menthol Snuff, sold by a New Haven druggist, and 221865,
an unnamed white powder bought in a New Haven cheap lodging-
3’5_0;1’5& The former consisted largely of menthol, and contained
orphine and only a trace of cocaine. The latter contained no
caine, but responded to positive tests for morphine.

COD LIVER OIL.

(Olewm Morrhuae.)

he U. S. Pharmacopceeia defines cod liver oil as “a fixed
btained from the fresh livers of Gadus morrhua Linné, and
- other species of Gadus.” “A pale yellow, thin, oily liquid,
laving a peculiar, slightly fishy, but not rancid odor and a
bland, fishy taste.”

~ Its specific gravity should be between 0.918 and 0.922 at 25° C.
it should be “only very slightly acid to blue litmus paper which
has been previously moistened with alcohol (limit of free fatty
ids).” Tts iodine absorption value, after standing four hours,
hould not be less than 140 nor more than 150.

- The Pharmacopceia also prescribes certain tests for detecting
the presence of seal oil and other fish oils, but in our experience
; these tests give no satisfactory results. Tolman* made an
- eXtensive study of American cod liver oils of known purity and

- *Jour. Amer. Chem., Soc., 1906, 28, 388.
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“the range of iodine number of 140-150 as given in the Pharma-
copeeia seems to be exceedingly narrow.” In seven samples the
iodine number was determined with both three- and four-hour
periods of absorption with the following results:

No. 3 hrs, 4 hrs.
2mTd2) s 138.3 I41.5
11 7% G R 136.7 141.1
SIO001 L s ©136.9 138.3
21042 .. \#.,. | 1355 137.6
i 84 iy IO 138.5 135.5
BY2B TR 113.4 113.4
ERR A 100.6 06.2
ANEY 4 wivad i 128.6 120.1

The differences are insignificant in all cases, the longer period
naturally as a rule giving slightly higher iodine values. “The
higher the iodine value, the less oxidation can have taken place,
and if the medicinal properties be valued by the amount of
unsaturated fatty acids, then the higher iodine value the better
the oil.”* The same authority claims that for the valuation of
medicinal cod liver oil, the acid value, iodine value, and the
Reichert-Meissl value furnish the most valuable indications.  He
claims that the best steam cod liver oils contain from 0.3 to 1.5
per cent. of free fatty acids (calculated as oleic acid), and that
the Reichert-Meissl value should not exceed 0.5, a higher number
indicating that the livers employed had not been fresh. The fol-
lowing tabulation shows the acid value and free fatty acids (as
oleic) as reported by Lewkowitsch:

Acid Free Fatty
3 Color. Value. Acids.
Rawmedicinalioil Ll L.ty gale i 7.38 3.79
‘“ 3 1 omewhat
--------------- g diiker 7-35 3.87
oF £ - it DR e Darkest 792 3.96
Pale oil, obtained from livers by
decagh Il E LU AVl Slisaal Pale 21.20 10.90
Brown oil, obtained from livers by
decay Ataesin Ll by DU g Brown 54.40 28.00
Medicifial,addthal o000 s s cad Yellow R 0.36
Scotchicodiglaaniul 00 L L Brown Le 9.73
Newfoundland cod oil-.....__-.. Red-brown  ___. 23,31
Medicinaliorlseimiine (b § ooy uls Gadn s aLE 0.34—0.60

In our examination the acid value was not determined, but
this can be calculated with approximate accuracy from the free

* Lewkowitsch, Chem. Tech. and Anal. Oils, Fats and Waxes, 1904, ii,
668.
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: fatty acids (as oleic), by multiplying the latter by 1.9893.*
: Applying this factor in our samples, the free fatty acids ranged
 from 0.38 to 2.02, and acid values from 0.76 to 4.02. Only five
 samples exceeded Lewkowitsch’s limit for free fatty acids;
" these contained 2.02, 2.78, 3.22, 8.58 and 8.z0.
" The Reichert-Meissl numbers ranged from o.r to 1.4, thirty-
i eight exceeding 0.5; in only three samples were these numbers
 considered objectionably high, where value of 2.2, 2.9 and 8.1
~ were obtained. ¢
 Suymmarizing our examination, we found that sixty-six samples
- ranged from .920 to .023 specific gravity, from 1.4750 to 1.4771
t'l"”,fracti've index, from 135.5 to 159.0 iodine number, from 0.1 to
1.4 Reichert-Meissl number, and from 0.38 to 1.32 free fatty
ds; these samples ranged in color from a pale yellow to a light
ellowish-brown, except 20945 and 20956, which were somewhat
,;,"‘c‘olor. While they doubtless varied considerably in quality,
hey all satisfied acceptably the standard for pure cod liver oil.
&In four samples, however, we found considerable variations
; \’_""; ‘the standards, and while we cannot class them as adulter-
ted, they were certainly of inferior quality, and, with the excep-
.of one constant in one sample, at variance with the U. S. P.
uirements. These are summarized below:

R

o
i

SAMPLES BELOW STANDARD.

ol

U 23 S ug ?
sEr  Eg )l 84
Dealer. Color. E E 5 EEE’; é §§ ?é
L il R
g
: 46|W. N. Noble Brownish 0.930 | 1.4771 | I4L.1 | 1.5 | 2.78
5/Migeon Ave. Pharmacy/Brown-red |0.933 | I1.4771 | 119.6 | 2.9 | 3.22
31| McBride’s Pharmacy 2 0.926 | 1.4789 | 113.4 | 2.2 | 8.58
3|Ansonia Drug Store t 0.930 | 1.4796 | 96.2 | 8.1 | 8.20

“AII of these samples showed high specific gravity, high Reich-
t-Meissl numbers, high free fatty acids, all but the first low
odine numbers, and the last two high indices of refraction; they
_-.,f(‘;,,;*?re all also much off color. No certain indication of the pres-
fe,ﬁ,(lﬁ_ of foreign oils was shown in any case, although 21231 and
1333 were so viscid that they could not be pipetted. The high

* Lewkowitsch, i, 270.
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free fatty acids, and Reichert-Meissl numbers in these two samples
indicated that badly decomposed livers had been used in the
manufacture of the oils, and the low iodine numbers that the
stearine had been very incompletely removed.

Analytical Note:—Mr. Bailey in his work on the saponification of the
oils observed that upon the addition of “about ten drops of strong sodium
hydroxid to about 5 cc. of oil in a test tube more or less pronounced color
changes took place. As a rule the oils became orange yellow, changing
in some cases to a rather dark brown. Such oils produced a soap solu-
tion varying in color from light yellow to dark brown but not opaque.
Between these two colors so many shades occurred as to make any dis-
tinction difficult. Other samples, however, produced with soda a very
dark solution almost at once and gave on saponification a very dark soap
solution which was opaque. It was observed that the standard high-
grade oils gave the lighter colored soap solutions. Six samples, 21395,
20954, 20946, 20955, 21231 and 21333 gave the dark, opaque solutions;
it will be noted that four of these are included in our “below standard”

table, where other variations from the standards indicated their marked
inferiority.

COCA WINE.
(Vinum Cocae.)

The Pharmacopeeia requires that Coca Wine shall be made by
the following formula:
65 cc. fluidextract of coca.
75 cc. alcohol.

65 gms. sugar.
Red wine, to make 1,000 cc.

Fluidextract of coca should contain 0.5 gm. of the ether-soluble
alkaloids of coca per 100 cc., so that 1,000 cc. of coca wine
should contain 0.325 gm. of these alkaloids.

Under the Connecticut law cocaine, its salts, and preparations
containing the same, can be sold to the general public only on a
physician’s prescription, and even then under certain limitations.
All of the samples herewith reported were bought in the open
market without a physician’s prescription, and without the seller
being informed that the samples were bought for this station. A
large number of the druggists visited refused to sell coca wine
to the station’s representative, and there is no question as to the
trade’s knowledge of the restrictions covering its sale. The
amount of the alkaloid contained in coca wine is small, but that
makes its use none the less insidious and dangerous.

TapLe XXXVIIL—Coca WiNE.
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The determination of cocaine in this material presents consid-
erable difficulty, and while physiological and chemical tests gave
indications of its presence in many of the samples, the small
amount of the wine at our disposal madé the certain identification
of the cocaine difficult and in some cases impossible. For this
reason no cocaine results are reported in the tables.

Practically the sale of these wines is illegal in every case. If
a wine contains no cocaine its sale as coca wine is illegal, an
essential ingredient being absent; if it does contain cocaine its
sdle is illegal for the reasons referred to above.

The following brands contained on the label information as to
the presence of cocaine and there is no possible excuse for their

‘sale without a physician’s prescription :

21323. Maltine with Coca Wine. “Each fluidounce contains
Erythroxylon Coca, 30 grains.”

20926. Metcalf's Coca Wine. “From Fresh Coca Leaves.”

21070. Carnrick’s Coca Muscatel. “Each fluidounce contains
repercolated extract of coca leaves, 1 drachm.”

The sample of Vin Mariani, 20928, was labeled as follows:
“Vin Mariani under this label is guaranteed free from cocaine.”
This preparation in past years has contained cocaine, but it would
appear from their statement, which was confirmed by our tests,

that cocaine is no longer present. While this fact would render
its sale legal, it would also seem that by the removal of the
cocaine, whatever virtues the preparation possessed other than
those common to ordinary wine, were likewise removed.

The analytical data obtained in the examination of these sam-
ples is given in Table XXXVIII.

KOLA WINE.

21324. Wampole's Kola Wine. Sold by Fred S. Sanford,
Shelton. Price, 50 cents per 8 ounces. The sample was sold

on the agent’s request for Coca Wine. The analysis was as
follows:

Speetheloravity lat 1567 L. il 1.02178
Alcoholi by welght .. ... it s s o 16.15
Alcoholiby volune!:, , ..o oLl Gelks
Extraetheveia Lo g L A 12.01
Polarization at 24°, direct ............ —4.4

£ i after inversion ..... —4.4

SOLUTION OF HYDROGEN DIOXIDE. 261

The smallness of the sample prevented a certain test for the
presence of cocaine. Not being a U. S. P. preparation, the
absence of a statement on the label of the percentage of alcohol
renders the sale of this preparation illegal.

SOLUTION OF HYDROGEN DIOXIDE.
(Aqua Hydrogenit Dioxidi.)

The U. S. Pharmacopceia defines this preparation as “a slightly
acid, aqueous solution of Hydrogen Dioxide, which should con-
tain, when freshly prepared, about 3 per cent., by weight, of
_absolute Hydrogen Dioxide, corresponding to about 10 volumes
of available oxygen.”

W ong other requirements given in that work are the follow-

“Upon removing the stopper from the bottle not more than a slight
sure should be observed.”

f to 25 cc. of the Solution, 5 cc. of tenth-normal potassium hydroxide
” S. be added, and the mixture be evaporated to about 10 cc., and 3
ps of phenolphthalein T. S. be added, not less than 2.5 cc. of
th-normal sulphuric acid V. S. should be required to discharge the red
of the solution after continued boiling (limit of free acids.)”

f 20 cc. of the Solution be evaporated to dryness upon a water-bath,
the drying completed at 120° C. (248° F.), not more than 0.03 gm.
solid residue should remain (limit of total solids).”

irty-two samples of hydrogen dioxide, or, as it is more
nmonly called, hydrogen peroxide, were examined. In addi-
n to the U. S. P. tests given above, the actual amount of
Irogen dioxide was determined, and an examination was made
to the nature of the preservative used, and the source of the
cidity. The results of this examination are shown in Tables
XXXIX and XL.

- The samples were bought in various sized containers, ranging
'om one-quarter of a pound to a pound, and costing from 5 to 75
cents. One-fourth pound samples varied in cost from 5 to 35 cents,
‘one-half pound samples from 17 to 50 cents, and pound packages
0m 50 to 75 cents, extremely wide variations, and, as will be
wn later, but little dependent upon the quality of the product.
Twenty-one samples were either guaranteed 3 per cent.
Og and 10 volumes of available oxygen, or were marked U. S.
which indirectly guarantees the same strength. One sample
as.guall'anteed 12 volumes of available oxygen and two 15 vol-
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per cent. higher by the permanganate method. The Kingzett method
averages 2.73 per cent., the permanganate 2.77 per cent., showing that for
practical purposes either method may be used, although it is believed that
the results by the former are slightly more accurate.

Acidity:—TIt was found that the exact manipulation of the U. S. P,
method gave very uncertain results, and wée accordingly adopted the follow-
ing modification, which proved very satisfactory:

Pipette 25 cc. of the solution into a small porcelain casserole, add 5 cc.
tenth-normal potassium hydroxide, and evaporate to about 10 cc. Add two
drops of phenolphthalein and about 4 cc. of tenth-normal sulphuric acid,
boil for one minute, add tenth-normal potassium hydroxide to appear-
ance of color, then one drop of tenth-normal sulphuric acid and boil for
another minute. Repeat this operation until boiling of the neutral or
slightly acid solution develops no further color. The volume of tenth-
normal alkali minus the volume of tenth-normal acid gives the equivalent
acidity of 25 cc. of the solution in terms of cubic centimeters of tenth-
normal alkali.

Acetanilid:—The method used was that suggested by Waller,* as
follows :

In a side-neck flask of 200 cc. capacity, place about 6 or 7 gms. of stick
potash or soda, dissolve with 20 cc. of water and add 25-30 gms. of finely
granulated zinc (this quantity is doubtless a very large excess, but lack
of time prevented a certain demonstration of this statement). Add a
measured amount of hydrogen dioxide (not over 50 cc.), and connect
the flask on one side with a flask to supply steam, arranging the tube
to deliver steam near the bottom of the solution; connect on the other
side with a condenser, which should deliver into a Peligot bulb or similar
contrivance whereby the distillate is immediately brought in contact with
moderately strong hydrochloric acid.

Raise the heat slowly and when nearly half of the contents have distilled
over, start to pass the steam through. The end of the distillation of the
anilin is uncertain. When it is judged that all has come over, detach
the receiver, and collect further distillate in another vessel and titrate
separately.

Prepare the volumetric bromide solution by Seidell’s method.}

Preliminary tests with this method on hydrogen dioxide solutions, which
showed no acetanilid by the iso-nitril reaction, gave the following results:

.050 gm. acetanilid added, .052 gm. recovered.
.025 13 “ “ .026 [ “
'025 113 3 3 -026 “ @

Total Solids:—The U. S. P. method was used.

Phosphoric Acid:—The residue from the determination of total solids
(=20 cc. hydrogen dioxide) was dissolved in hydrochloric acid, and phos-
phoric acid determined by the usual fertilizer method.

* Jour. Ind. and Eng. Chem., 1909, 1, 262.
t Jour. Am. Chem. Soc., 1907, 29, 109.
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Results of Examination.

The amount of hydrogen dioxide ranged from 0.63 to 3.49
per cent. Three samples exceeded the required strength, six
owed a deficiency less than 0.10 per cent., seven a deficiency
rom 0.IT to 0.20 per cent., five a deficiency from 0.21 to 0.30
per cent., six a deficiency from 0.33 to 0.53 per cent.; three
ere deficient over one per cent.; and two over two per cent.
Granting a variation of 10 per cent from the standard strength,
yenty-one samples could be passed on the basis of content of
drogen-dioxide, while eleven were deficient by 0.33 to 2.37
er cent. absolute dioxide, or were, in other words, only from
1 to 89 per cent. of standard strength.
The Pharmacopceia sets the limit of total solids at 0.03 gm.
or 20 cc. of the solution, or 0.15 per cent. The solids in the
‘ pl'es examined ranged from 0.042 to 0.366 per cent. Only
yo samples appreciably exceeded the limit. The color of the
lids varied from white to a dirty brown.
‘The acidity of 25 cc. of the solution ranged from 0.95 to 9.23
. of tenth-normal alkali. Fourteen samples fell within the
. S. P. limit of 2.5 cc,, five required from 2.50 to 3.0 cc., eight
fom 3.0 to 5.0 cc., and five over 5.0 cc. All but four of the
mples, Nos. 23014, 23093, 23306 and 23314, indicated the pres-
of sulphuric acid. Chlorin was found in all samples, No.
03 showing only a trace. Nitric acid was detected in no
Phosphoric acid was found in all samples except No.
, but in many cases only in traces, seventeen samples show-
ess than 0.01 per cent. In No. 23321, however, this acid was
und in very excessive quantities, viz., 0.227 per cent.
cetanilid was found in twenty-two of the twenty-three sam-
S guaranteed to contain it, in quantities ranging from 0.060
0.204 grains per fluidounce, as a rule in substantial agreement
h the claimed amounts. No acetanilid could be detected in No.
059, although it was claimed on the label. Seven other sam-
-?@N ‘%nztgain:(rildng acetanilid. This preservative was found.in
ik 3142 to the amount of 0.144 grains per fluid-
nce. This was not stated on the labels of these samples, and
boric there claimed to be present we were unable to detect.

1 10 case was more than a slight pressure observed on open-
the bottles.
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Conformity to the U. S. P. requirements was by no means
confined to the higher priced samples.

Summary. -

The results of the examination may be summarized as fol-
lows, “standard strength” or ‘“‘satisfies guarantee” meaning in
all cases a deficiency of less than ten per cent.; an asterisk (*)
denotes that acetanilid was present but was legally declared on
the label :

Satisfies Guarantee and U. S. P. Requirements.
23046. Oakland ‘(Dioxogen).

Standard Strength and Satisfy U. S. P. Requirements, Acetanilid
present but declared on label.
*23014, Albany. *23092. Curtis.
*23296. Arthur. *23273. Osborn.
*23295. Hull.
*23316. Powers-Weightman-Rosengarten.
*93093. Parke, Davis & Co.
*93312. Powers-Weightman-Rosengarten.
*23306. Williams and Carleton.

S\ztisfy U. S. P. Requirements except as to Limit of Acidity.
*23264. Albany. *23121. Lehn and Fink.
*23265. Hydrox. *23209. Mallinckrodt.
*23244. Hydrox. *23310. Middletown.
*23194, Lehn and Fink. 23314, Squibbs.

] *23311. Washburn.

Satisfy U. S. P. Requirements except as to Limit of Acidity.
Acetanilid present but not declared on label.
23291. Apothecaries Hall.
23142. Apothecaries Hall.

Below Standard Strength.
23059. A.D.S. (89.3%). \
*23059. Carleton & Hovey (63.0%).
23219. Merck (82.3%).

23307.
23313,
123272.
*23266.
#23315.
| %23322,
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Below Standard or Guaranteed Strength, and exceed U. S. P.

limit of acidity.
Marchand (75.9%).
Marchand (55.6%).
Marchand (21.0%).
Murphy (84.7%).
Shartenberg & Robinson (87.7%).
Thayer (89.0%).

Below Standard Strength, and High Solids.
23048. Lawrence (57.7%).

Below Standard Strength, High Solids, High Acidity.
23321, Conway & Currier (88.3%).

. TINCTURE OF IODINE.

Forty-three samples were examined. Of these twenty-eight
showed less than a 10 per cent. variation from the U. S. P.
tandard.

Fourteen samples were below standard, ranging from 6.22 to
28 gms. of iodine per 100 cc., or from 88.9 to 61.1 per cent.
: . S. P. The druggists selling the deficient samples were as
ibllows

T. Weldon & Co., South Manchester (88.9).
Madden’s Drug Store, Bristol (87.6).
~ H. N. Lebell, Windsor Locks (87.1).
Balch & Brown, Manchester (85.9).
Burton L. Bennett, Bristol (85.7).
Perry N. Holley, Bristol (82.4).
John L. Thurlough, Canaan (82.0).

T While this sample showed a very high acidity, 9.20, as well as a great
deficiency in hydrogen dioxide, it is only fair to the manufacturer to state
that this material came to us in the original container with the seal
‘unbroken, but not enclosed in a carton or the customary paper covering.
‘Moreover, the glass was white, not amber as in the case of all other
‘samples but the Marchand brands, and it is not difficult to understand
‘the reason for its abnormal composition. This explanation, however, in

Way helps the purchaser of this sample, who received a material only
e-fifth of the standard strength. «
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Anders Jacobsen, Stafford Springs (87.1).

Modern Pharmacy (D. P. Auclair), Jewett City (80.0).
Waterville Drug Store (G. A. Sayers), Waterville (80.0).
Burtsch’s Drug Store, Stomngton {7725

P. F. Bray, Norwich (76.6).

H. A. Smith, Collinsville (68.7).

George E. Dresser, Putnam (61.1).

A sample sold by W. W. Woodward, Danielson, while of stand-
ard strength, was 1ncorrect1y labeled “Todine” instead of “Tinc-
ture of Iodine.”

The average of the forty-three samples was 6.52 gms. of iodine
per 100 cc., compared with 6.43 gms. last year for ninety-two
samples.

LIME WATER.

(Ligquor Calcis.)
The U. S. Pharmacopceia defines lime water as ‘“a saturated

aqueous solution, which should contain not less than 0.14 per
cent. of pure Calcium Hydroxide (Ca(OH),).”

“Fifty cc. should require for complete neutralization, not less than 19 cc.
of tenth-normal sulphuric acid V. S. (corresponding to about 0.14 per cent.
of calcium hydroxide), phenolphthalein T. S. being used as indicator.”

Forty-one samples were examined by the U. S. P. method.
These contained from 0.030 to 0.173 per cent. calcium hydroxid.
Thirty samples equalled or exceeded the required strength, two
were slightly below, while nine were distinctly inferior. The
following tabulation shows the druggists selling the low grade
lime water, together with its relation to U. S. P. strength:

U. S. P. percent,

IR lakel) Frl Tactfa pbihieind ol ie I R s 86.4
Conghlin'e Pharmacy, Danbury il 0.0 l0 0000 79.3
Ol Thelard & Co!, Bridgeport' /L . (100l i 721
JeBeEhilllonse, New [Elaven, o, o s i 55.0
el Graves i art ford .o ia iy ou L Iaus mEeRing ) 46.4
Brennan’s Drug Store, Naugatuck............. 37T
6 Corner Drug Store, New Haven............. 30.7
i Levertw & Bra, Bridoeportys i daitiis ) 0 25.7
D0 TuckersWatlingford. . . 0 s DRYERIL Y o 21.4
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MISCELLANEOUS DRUG PREPARATIONS.

. Bay Rum. 21378. Superior Bay Rum, J. H. Frost, New
Haven; price, 20 cents per pint. It had a specific gravity at
15.6° C. of .0492, and contained 33.54 per cent. by wvolume of
methyl (wood).alcohol, and was artificially colored.

. 91372. Bay Rum, J. H. Frost, New Haven; price, 50 cents
per 2 ounce jar. A crystalline solid, colored with a coal-tar dye,
and containing 93.32 per cent. of common salt. Loss at 100° C.,
.17 (volatile oil and water). This is a grossly adulterated article
Id to barbers in unfair competition with high-grade bay rum.
The manufacturer recommends the use of two ounces to make
" one gallon and one-half, using either water, grain alcohol or
ood alcohol as desired.

. PerruMery. 21371, Eau de Vie Cologne, and 21378, Violet
J;‘PVater J. H. Frost, New Haven; price of each, 50 cents per
2 ounce jar. These preparations are similar to 21372, except for
;the perfume used. The samples contained 97.71 and 96.62 per
) cent. of common salt, and lost at 100° C., 0.27 and 0.62 per cent.,
espectively. Both were colored with a coal-tar dye.

Castor OiL Prirs. 21642. Arthur’'s Castor Oil Pills, com-
nly known as Compound Cathartic Pills, U. S. P., The Five
Ten Cent Drug Cabinet Co., New Haven. Sold by Mayer
Loeb, New Haven; price, 10 cents a box. In analysis they
eed quite closely with the U. S. P. preparation. Soluble in
hol, 34 per cent., insoluble in alcohol (mercurous chlorid and
sugar), 66 per cent., soluble in ether (gamboge resin and yellow
Wax) about 5 per cent., insoluble in ether (jalap, colocynth and
gamboge gum), about 17 per cent. The sample is misbranded,
1o castor oil is present.

- Extract oF PrppermiNtT. 21634. Williams’ Pure Extract
ppermint, The Williams & Carleton Co., Hartford, Conn. Sold
y O’Connell’s Grocery, Whitneyville; price, 10 cents per bottle.
contained 3.2 per cent. oil of peppermint, whose refractive
ex was 1.4638 at 20° C. Its specific gravity was .88897 at
507 C., and it contained 66.92 per cent. of alcohol by volume
|10 methyl alcohol present). This sample satisfied the flavoring
- &xtract standard.

SPIRITS OF PepperMmINT. 21640, Arthur's Spts. Peppermint,
s p (contains alcohol 85.5), The Five and Ten Cent Drug
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Cabinet Co., New Haven. Sold by Mayer & Loeb, New Haven;
price, 10 cents per bottle. Spiritus Menthae Piperitae of the
U. S. P. is a 10 per cent. solution of oil of peppermint in strong
alcohol. This sample contained 10.8 per cent. oil of peppermint
and 83.08 per cent of alcohol by volume (no methyl alcohol
present). The oil had a refractive index of 1.4618 at 20° C.

Extract or WircH Hazer. 21641, Williams' Pure Extract
Witch Hazel, (Pure Grain Alcohol, 15 per cent.), The Williams
& Carleton Co., Hartford, Conn. Sold by Mayer & Loeb, New
Haven; price, 10 cents per bottle. It showed a specific gravity
of 98008 at 15.6° C., and contained 15.67 per cent. of alcohol
by volume (no methyl alcohol present).

21647. Double Distilled Witch Hazel (Contains 15 per cent.
alcohol), bottled for The Five and Ten Cent Drug Cabinet Co.,
New Haven. Sold by Mrs. Moore, Waterbury; price, 10 cents
per bottle. It had a specific gravity of .98381 at 15.6° C. and
contained 12.82 per cent. of alcohol by volume (no methyl alcohol
present), somewhat lower than the amount claimed. *

MISCELLANEOUS MATERIALS SENT BY
PRIVATE INDIVIDUALS.

Milk. Forty-four samples of milk were tested. Thirty-six
satisfied the legal standard, five were low in solids, two were
skimmed and one was watered.

Cream. Twelve samples were tested, three of which contained
artificial thickeners (in two cases sucrate of lime). One sample
contained only 7.9 per cent. of fat; the other samples ranged
from 13.0 to 17.5 per cent. of fat, all but one being below
the standard.

Butter. Six samples were tested, and no adulteration was
detected. Two of'the samples, however, were of inferior quality.

Vinegar. Seven samples were tested, four of which were
below standard in acidity. '

Lemon Flavoring. The single sample sent in contained but
0.20 per cent. of lemon oil by volume, and was, therefore, far
below standard.

Root Beer. The single sample showed a specific gravity at
15.6° C. of 1.0157, and contained 2.03 per cent. alcohol by volume
(or 1.58 per cent. by weight), and 4.83 per cent. of extract
(calculated).
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Tri-Krema. Made by Curtis & Moore Co., Boston. It con-
ined starch, a vegetable gum, probably tragacanth, and a sm?ll
amount of gelatin, equal to 0.40 per cent. nitrogen. The material
was sold as a thickener of ice cream, sherbet, whipped cream, etc..
i Altar Wine. This sample had the following analysis: Specific
gravity at 15.6° C., 1.0291, alcohol by volume, 17.22 (by weight,
-1"3.25), extract, 13.00 gms., acidity as tartaric, 0.802 gms., ash,

N .
71364 gm., alkalinity of ash, 13.2 cc. NaOH, sulphurous acid,

. 0.0067 gm., all in terms of 100 cc. of the wine. It contained no
“methyl alcohol or salicylic acid.

" Sugar Gems. Sold by John Mason, East Orange, N. J. Some

quotations from the literature accompanying this sample are

b,

worthy of notice.

~ 4Sycar GEMS have now their absolute healthfulness placed beyond all
doubt. The world’s highest authorities . . . . , after thorough testing,
e unanimously that this sweetener, under its various names, is per-
tly harmless . ... Sugar Gems are beyond all doubt The Only Safe
eetener for children or nursing mothers, and the safest sweetener for
erybody. . . . There are many very inferior imitations. The elements
rom which Sugar Gems are made are essentially the same, and in the
ame proportions as those of the delicious and costly Attar of Roses—
"' difference being caused only by the way in which the atoms are brought
together. Sugar Gems are white—symbol of their unchanging Purity and
dness. The natural color of sugar is brown, but a false whiteness is

by a mineral bluing in the ‘refinery,’ where dirty laborers sweat
n a terrible heat over the harmful stuff . . . . Gems are 500 times
onger than sugar . ... Try an 8 lbs.-strength Box, postpaid for 25

»

The sample proved to be essentially the coal-tar product, sac-
harin. The quotations above cited are mendacious and mislead-
Saccharin has an important use in the diet of diabetics, to
om sugar in any form is poison, but its harmlessness is by no
'@gans proved. It certainly has no place in the diet of a normal
man. Granting the truth of the statement that the “Gems are 500
imes stronger than sugar,” the “8 lbs.-strength Box” would
ontain only about one-quarter ounce of the substance, for which
5 cents is charged, four times the usual retail price of saccharin.
'Ph.e chemical similarity of saccharin and Attar of Roses is of
urse wholly imaginary.
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Confectionery. Eleven samples were examined at the request
of H. P. Fairchild, a graduate student at Yale University, to test
the purity of the cheap grades of candy sold at the Greek-Amer-
ican stores in New Haven. The examination included a test of
‘the purity of the chocolate used, the presence of mineral adulter-
ants and the use of coal-tar colors. Six samples consisted of
various chocolate-covered candies, three were mixed candies,
one was peanut butter lozengés, and one wintergreen creams.
The percentage of fat in'the chocolate coatings ranged from
27.09 to 34.63, with a melting point of 28° to 29° C., and a refrac-
tive index of 1.4552 to 1.4572 at 40°C., corresponding satisfac-
torily to the constants for cacao butter. The ash in all cases was
free from iron and other mineral adulterants.

The ash in ten samples ranged from 0.01 to 0.58 per cent.; in
the peanut butter lozenges it was 0.95 per cent. The oil in this
last-named sample had a refractive indéex of 1.461 3 at 40° C., cor-
responding to that constant for arachis oil.

A red coal-tar dye was detected in five samples, and a yellow
green and brown dye each in one sample. The dyes were not
identified. These dyes constituted the only impurities found and
were confined to five samples, three of which were the mixed
candies.

Another sample of chocolate-coated taffy was sent in with the
report that it had caused sickness. The chocolate coating con-
tained 1.53 per cent. ash, and no adulteration or harmful sub-
stance was detected.

Headache Wafers. The sample was guaranteed to contain 5
grains of acetanilid per wafer; the two wafers analyzed con-
tained 4.77 and 5.03 grains, about 50 per cent. of the total weight.

Formalin. The sample tested contained 36.30 per cent. of
formaldehyde, very close to the U. S. P. strength. L

Castor Oil Pills. The pills contained no castor oil, and they
were therefore mishranded and their sale illegal.

One sample each of ginger, cinnamon, cornstarch, olive oil and
tincture of iodine were examined and found pure and of standard
strength.

Proprietary Medicines.

Six samples of medicine made by The Archibald-Ayers Co.,
New York, were submitted by a New Haven physician. The
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hallness of the samples prevented a complete analysis, but the
ollowing data were secured:
'91716. The Archibald-Ayers Tonic. “Unexcelled for all
“atarrhal Conditions of the Blood affecting the Nose, Throat,
ronchial Tubes, Lungs, Stomach, Liver and Bowels, Kidney
nd Bladder, weak and irritable Heart, etc. Tones Digestion,
enriches the Blood, etc.” Price, $3.00 per bottle. The sample
was acid to litmus, specific gravity at 1 5.6° C., 1.0332, alcohol
y volume, I1.35 per cent. (8.72 by weight), extract, 12.45 per
. cent., ash, 1.70 per cent. Immersion refractometer at 2071CH3x
‘no methyl alcohol), polarization at 24° C. before and after
- hversion, == 0° (no sucrose). Residue on evaporation appeared
e glycerol. Qualitative tests in the ash showed carbonates,
orides, sulphates, phosphates, magnesia, much potash, and a
ce of sodium.
91717. Blood Medicine (no label). Price, $5.00 per bottle.
sample was acid to litmus, specific gravity at 15.6° C,
. 0686, alcohol by volume, 18.30 per cent. (13.59 by weight),
ctract, 23.62 per cent., ash, 1.71 per cent. Immersion refracto-
eter at 20° C., 30 (no methyl alcohol), polarization at 24° direct
10.5, after inversion - 11.2 (sucrose none, glucose (?) 6.00
- cent.). Qualitative tests in ash showed carbonates, trace of
[phates and chlorides, phosphates, much potash, magnesia, and
trace of sodium. Port wine is evidently the base of this pre-
' paration, and from taste, odor and general appearance it seemed
i f ] 4 .
to be a coca wine. There was insufficient sample to permit
entification of the suspected alkaloid.
21718. Cerate. “For Ovarian Pains, Inflammation, Displace-
t of Womb, Neuralgia, Pains in Back, Limbs, Spine and Ner-
- vous Disorders.” Price, $3.00 per box. Loss on evaporation at
#GO" C., 5.12 per cent. (largely camphor) ; the filtered fat had
refractive index of 1.4567 at 40° C., corresponding to that of
- cacao butter, which is the base of the preparation. ¢
. R1719. Archibald-Ayers’ Pile Salve. “For Rectal Inflamma
tion, Irritation, Protruding or External Hemorrhoids (Piles),
. Fissures, Fistula, Bleeding, Pain, Soreness and Swelling.”
i Price, $3.00 per box. Loss on evaporation at 100° C., 2.73 per
ent. (largely camphor) ; the filtered fat had the same refraction
as 21718, cacao butter again being the base of the preparation.
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21720. Archibald-Ayers’ Pile Remedy. ‘“This remedy prop-
erly applied will remove and cure irritation, congestion, and swell-
ing of painful or bleeding piles, fistula, fissure or tumors in rectum,
etc.” Price, $7.00 per box of twenty-eight suppositories; color,
brownish. Loss on evaporation at 100° C., 4.39 per cent. (largely
camphor). This is apparently the.same material as 21718 in a
different form.

21721, Same label as 21720. Price, $7.00 per box of twenty-
eight suppositories; color, greenish. Loss on evaporation at
100° C., 2.85 per cent. (largely camphor). This is apparently
the same material as 21719.

In the absence of a complete analysis it is not fair to state
that these preparations possess no medicinal value, although the
circumstances attending their sale strongly savor of quackery.
Whether their value as medicine is large or nothing at all, a very
important consideration is their exorbitant price. In 21716 and
21717 the addition of a small amount of medicament has
increased the cost of an inferior grade of wine from a few cents
to from $3.00 to $5.00 per half pint. In the case of the suppos-
“itories, which weighed about 0.5 gm. each, $225 per 1b. was paid
for what was almost entirely cacao butter.

Four other samples, purporting to be catarrh medicines, were
- sent in by another New Haven physician. They were made by
Hayes-Agnew, Buffalo, N. Y. Like the other set of samples,
only a small quantity was submitted and the analysis is therefore
far from complete and entirely qualitative.

22131. Marked “No. 781.” A milky-white emulsion, very
viscid. Peppermint oil present, no iodides, bromides or chlorides
present. By the official method for total alkaloids an appreciable
residue more or less crystalline (hair-like crystals) was obtained,
too small to test further except with concentrated nitric acid.
No color was produced on this treatment. Atropine, caffeine,
conine and other alkaloids might behave thus, but no confirmatory
tests could be made.

22132. Marked “No. 967.” A colorless liquid. Iodides pres-
ent, no bromides or chlorides present, no iron was found. A
test for alkaloids resulted as in previous sample.

22133. Marked “No. 769 A. C.” A pink liquid. TIodides
present in quantity, no bromides, chlorides or iron present.
Alkaloids as in 22131,
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. 99134, Marked “No. G. P.” A yellow liguid. No iodides,
promides or chlorides present, iron present. The alkaloids
ere isolated as in 22131. The colorless residue treate.d
. with concentrated nitric acid gave a yellow color.  This
ction might indicate codeine, morphine, thebaine and other
Jkaloids. On heating with nitric acid morphine should give a
color, but no red color was obtained. There was no evidence
morphine, and no other alkaloid could be identified.

' FOOD AND DRUG PRODUCTS EXAMINED FOR THE
 DAIRY COMMISSIONER IN THE YEAR ENDING
i JULY 31, 1909.
The following samples were referred to this station by the
airy Commissioner for examination:
utter and Butter Substitutes. Of the sixty samples exam-
, twenty were unadulterated, twenty-four were oleomargarine
d sixteen were renovated butter. Four samples of oleomar-
sarine were sold without the display of the required sign, and
urteen samples of renovated butter unstamped. Eleven samples
d as butter proved to be oleomargarine and two renovated
tter. Three samples sold as renovated butter were oleomar-
ne. Six samples of oleomargarine were examined for color
th negative results.
atsup. One sample examined was a properly labeled “com-
ound”; the other was marked “made with benzoate of soda.”
contained 0.24 per cent. of the preservative.
od Fish. The one sample examined contained no preserv-

ream. One sample thickened with sucrate of lime' was
amined.

Lard. The four samples examined were found to be com-
pound lard, but in each case were sold for pure lard.

. Lemon Extract. Of the twenty-seven samples examined, four
were not adulterated, fourteen were adulterated, and nine com-
pounds, eight of which were illegally labeled.

- Meat Juice. The sample examined was below standard.

- Milk. One hundred and fourteen samples were examined; of.
these eighty-three were of standard composition. Of the deficient
samples fifteen were watered and seven were skimmed.

Molasses. No adulteration was found in the two samples
‘€Xamined.
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Piclkles. The single sample examined was not found to be
adulterated.
Preserves. The single sample examined was a properly labeled

“compound.” ] "

Vanilla Extract. Sixteen samples were examined. Five of
these were pure, one was adulterated and ten were compounds.
Seven of the latter were illegally labeled in one or more particu-
lars. 1

Vinegar. Two hundred and five samples were examined, of
whi¢h one hundred and fifty-five were up to standard, twenty-
eight were below standard, and twenty-two were illegally sold.
The latter class includes samples of syrup, distilled and sugar
vinegars sold as cider, malt or wine vinegar.

Waverly Shortenming. This was a lard substitute properly
labeled “compound” and consisted of beef stearin and cotton-
seed oil.

Bay Rum. Five samples were examined, four of which were
adulterated. Three contained methyl alcohol and one was a
solid consisting chiefly of common salt, colored with a coal-tar
dye.

Beef, Iron and Wine.
gally labeled.

Spirits of Camphor.
standard strength.

Castor Oil Pills.
no castor oil.

Camphor Liniment.
were below standard.

Catarrh Remedies.
which were illegally sold, as they contained cocaine.
page 249.)

 Tincture of Ginger.
standard strength.

Headache Pills. The sample contained the amount of acetanilid
guaranteed on the label.

Tincture of Iodine. Six samples were examined, two of which
were below standard.

Lime Water. Six samples were examined, four of which were
below standard.

The two samples examined were ille-
The single sample examined was of
The sample was misbranded, as it contained
Of the fifty samples examined, thirty
(See page 246.)

Four samples were examined, three of

(See

The single sample examined was of
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1 Wine

Foop axp Druc PrODUCTS IN 1909.
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* QO
Sampled by Station.
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....................................... 28 g el 28
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.................................. 6 1 2 9
.................................. 2 1 9 12
......................................... 97 7 il 104
................................ 22 15 181 55
.................................. 8 Wt 22 30
.................................. 1 L A I
--------------------------------------- 44 -- i 44
__________________________________ 1 Eal s I
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...................................... 43 bl 44
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..................................... gl 2 il 2
............................. 81 77 e 158
___________________________________ 22 I ) 22
________________________________ e I L3 ¥
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.................................... -- -- o4 18
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_______________________________________ A% 1 i I
o SRS S ) 1 22 9 32
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................................... o I 1 I
___________________________________ 32 53 I
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..................................... 620 | 187 | 108 995

Sampled by Dairy Commissioner.
tter and Butter Substitutes .. ... ... ...---- 20 | 34 6 60
________________________________________ A4, AN 2 2
_____________________________________ 1 oL i I
......................................... i 04 3 1
.......................................... . I b I
e el sl oo ke 4 iz 4

. * Also includes misbranding.
 ? 3illegally labeled.

* 17 illegally labeled.
8 11 illegally labeled.
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\

Tapre XLI.—SuMMARY OF REsuLTS OF EXAMINATION OF
', Foop anxp Druc PropucTts IN 19o9—Continued.

f

8 - O L e
8 1 5% g EY
s | 55 | & | 2
€81 apicl B} 34
i Gl s
Sampled by Dairy Commissioner. g
Lemon Extracts 4 14 9 27
Meat Juice . .-coocouocaanaan Iy I il I
Milk il s dd G s e s b e e 83 31 ol 114
Malastesliataiont iy st o b JUL DR el L 2 T L 2
Picklasio i g ORI L b Ll o S L 1 AR o 1
Branaives i BERRIGI G S Co L B LoD T B e el W 16 1
Vanilla EXtractS..-- -t ssmeansamosadscanaain. 5 T 10 16
/5 =25 S L 155 50 “ s 205
Waverley Shortening ... .ooooeoomooooot iy U 1 1
Bay RUM _ .. coooemtammm o een oo I 4 Ve 5
Beef, Iron and Wine. .- oo ceaeool.o- il 2 o 2
Spirits of Camphor .. cooeaoo 1 o L9 I
Camphor Liniment ... ..o .-| 20 30 -- 50
Giasthr GulRG ke L Z e B Sl D Ls 1 L 1
CatarehiRemedy L2 o iU el d Ul e s did s 1 3 e 4
Tinecture of Ginger L. . .. comoabosoiiiooian . I i & I
FleadaehetPatls di i L s Sl L B IS S e I i o4 I
TincturelofiTodine Lo oliao. AN e S TRl 4 2 ¥t 6
U e SRR S RS E G I LS 2 4 s 6
0 BN a0 pe e Bt M LRI A e i d ot 302 | 182 30 514
Sampled by Health Officers, Consumers and Dealers.
s A B S O R s R UL B 6 e o 6
Uil e art il 2 1 BRI AR I S R e S 1 LS Vel
@atareh Remedies, L o oualiall pl sl il L e siss i 4 Sl g
Lt v T L RSNt NG et b 03 0L I
Eonfertidnery o0 LilL L Saa LRt L Len L 7 5 8 12
R O s R R0 U R CO N - ROD S, SO i e I s dit 1
PR cara A O80T S e e I s 1 10 1 12
ORI O C l  C  OL R, I £ 4 S I
(st o S e N RSP e e L R R I Y e I
HeaddeBeWaters o . 0 Ll aboamana ol I A g 1
istethrniat Modine oL 0 0 Lok e L Sl S o 1 oy Pk I
DTS I 0 SRS O SRR S S R 2 1 il I
IVERT fe A DR e s sl LA D B S 36 8 i 44
Esvatl OB 0T L s SR BN 1 Y g T
Praprictary vMedicines . ... -t aubabatuu oo {5y P fies 10
Lt e T R DA e S e i I 1
1 e s AU S A SR S R 3 il il 3
Sugar Gems it T te I
T e A I ) b A I
Vinegar_...._. fot 4 s v i
Winesiio Ld 2 1 <ol I
oAbt S AL L LR 64 | 35 I 121
Total from all sources 986 | 404 | 139 | 1630

* Also includes misbranding. 4 8 illegally labeled. ©° 7 illegally labeled.

PART IIL

COMMERCIAL FEEDING STUFFS.

By E. H. JENKINS AND J. P. STREET.*

THE LAW REGULATING THEIR SALE.

Section 4591 of the general statutes of Connecticut so defines
e term “concentrated commercial feeding stuff” that it covers
ctically all feeds excepting the following:—hay and straw,
ole seeds, unmixed meal made directly from any one of the
ceals or from buckwheat, and feed ground from whole grain
d sold directly from manufacturer to consumer.

~ Section 4592 requires that every package of concentrated com-
ercial feeding stuff shall bear a statement giving the name and
dress of manufacturer or importer, the number of net pounds
e package, the name of the article and the percentage of
ein and fat contained in it.

ection 4593 requires every manufacturer, importer, agent, or
r to file with this station, upon request, a certified copy of the
ment above described.

€ penalty prescribed for violation of the foregoing sections
t more than $100 for the first offense and not more than $200
r each subsequent offense.

ion 4595 authorizes this station to take samples from any
ufacturer, importer, agent, or dealer, in a prescribed fashion,
d requires this station to analyze, annually, at least one sample
ch brand which it has collected and to publish these analyses
Station bulletins, “together with such additional information

I relation to the character, composition and use thereof as may
of importance.”

T!:-e analytical work here described has been dome by Messrs. Street,
son, Roe and Shepard. The report has been prepared mainly by Mr.

20
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The dairy commissioner is charged with the enforcement of
the provisions of these sections of the statutes.

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.

During the fall of 1909 the stition sampling agent visited 45
towns and villages of this State and collected 226 samples of
feeds as prescribed by law. The results of the chemical and
microscopical examination of these samples are here given and
discussed. '

There are also given 75 analyses of samples sent by individuals.

Qi SEED ProDUCTS.

Cotton Seed Meal, Sampled by the Station.
(ANALYSES ON PAGES 300 AND 301.)

Of the fifteen samples, one, 23557, sold by C. A. Conant, Boston,
had neither brand nor guaranty on the bags as required by law.
The following brands failed to meet their guaranteed protein
content by the amounts given: American Cotton Qil Co.’s, By
1.44 per cent., Buckeye brand by 1.44 per cent, Dixie brand, two
samples, by 2.37 and 1.94 per cent., respectively, J. E. Soper’s
by 3.00 per cent., Star brand by 1.69 per cent.

One sample of the Buckeye Brand, 23511, contained an excess
of hulls, as shown by the percentage of fiber.

The average per cent. of protein is 39.83, somewhat lower than
last year, while the average price is over two dollars higher.

Cotton Seed Meal, sampled by Purchasers.

21817, Dixie Brand, Humphreys, Godwin & Co., Memphis,
Tenn., guaranteed 41 per cent. protein; sent by L. C. Brainard,
Thompsonville; contained 42.31 per cent. protein.

21823, Green Diamond Brand, Chapin & Co., Boston; sent by
Meech & Stoddard, Middletown; contained 43.06 per cent.
protein.

21998, sent by Colchester Grain & Coal Co., Colchester; guar-
anteed 38.5 per cent. protein ; contained 39.62 per cent. protein.

223922, sent by Meech & Stoddard, Middletown ; guaranteed 39
per cent. protein; contained 39.62 per cent. protein.

COTTON SEED MEAL. 283

22544, Hunter Bros. Milling Co., St. Louis, Mo., guaranteed
8.5 per cent. protein; sent by R. B. Eno, Weatogue; contained
.56 per cent. protein.

93837, Humphreys, Godwin & Co., Memphis, Tenn.; sent by
he Coles Co., Middletown; contained 38.37 per cent. protein.
23838, Humphreys, Godwin & Co., Memphis, Tenn.; guar-
teed 41 per cent. protein; sent by The Coles Co., Middletown;
yntained 36.87 per cent protein.

23839, Dixie Brand, Humphreys, Godwin & Co., Memphis,
n.; guaranteed 41 per cent. protein; sent by L. C. Brain-
, Thompsonville; contained 41.37 per cent. protein.

3841, sent by Meech & Stoddard, Middletown; guaranteed
- 39 per cent. protein; contained 39.12 per cent. protein.

| %:;23842, J. E. Soper & Co., Boston, Mass.; guaranteed 38.5
r cent. protein; sent by The T. E. Main & Sons Co., Moosup;

23861, Buckeye Brand, The Buckeye Cotton Oil Co., Cincin-
‘nati, O.; guaranteed 39 per cent. protein; sent by Wheeler &
0., Bridgeport; contained 37.31 per cent. protein.

- 23865, Dixie Brand, Humphreys, Godwin & Co., Memphis,
enn.; guaranteed 38.5 per cent. protein; sent by T. S. Gold &
n,‘v West Cornwall; contained 37.13 per cent. protein.

123892, sent by The Coles Co., Middletown; contained 40.69
r cent. protein.

23896, Divie Brand, Humphreys, Godwin & Co., Memphis,
enn.; guaranteed 38.5 per cent. protein; sent by H. B. Coger,
sford; contained 37.75 per cent. protein. ;
Jr23897, Humphreys, Godwin & Co., Memphis, Tenn.; sent by
1f;‘¢ Coles Co., Middletown; contained 41.13 per cent. protein.
23923, and 23924, sold by Bosworth Bros., Putnam, and W. E.
eelock, Quinnebaug, respectively, and sent by L. H. Healey,
orth Woodstock,. contained 39.00 and 38.38 per cent. protein.
‘22011, Prime Cotton Seed Feed, Southern Fibre Co., Ports-
uth, Va.; guaranteed 10 per cent. protein; sent by F. Cham-
se, Waterbury; contained 10.62 per cent. protein.

3.860. A sample of cotton seed meal from R. W. Jennings,
Sorrington, from a car lot, contained 27.75 per cent. of protein,
0 and three-quarters per cent. less than guaranteed. It was
_t'éd later that the sample was taken from a single sack which
ad been torn open, and therefore represented nothing more
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than the contents of one sack. Later Mr. Jennings sent another
sample with the statement that it was a portion of a sample
drawn from twenty-one bags. It came in four packages in
which protein was separately determined,- The percentages were
37.38, 37.19, 37.30, 36.94, being pract1ca11y alike, the average
being 37.20. At the same time the shipper’s agent drew fourteen
samples from different sacks, sending half of each to the seller
and half to this station. In-each of these protein was determined
with the following percentage results: 38.13, 36.75, 37.88, 36.63,
35.25, 33.88, 30.00, 35.81, 28.13, 36.63, 38.75, 36.63, 37.94, 39.31;
average, 36.48.

Obviously two bags in the fourteen contained very inferior
meal. Excluding them, the average protein is 37.40, about what
was found in the sample sent by Mr. Jennings. The average of
the car is good, but the purchaser of a single bag or two might
get very poor meal. There is no good excuse for the presence of
such inferior meal. On the other hand, those drawing samples
should take great care to have the sample sent representative of
the whole lot, thus avoiding unnecessary work and misunder-
standing. At least twenty sacks should be opened and sampled
from each car lot.

It is now possible for users of cotton seed meal in car lots to
buy it with a guaranty and also with an agreement from the seller,
which appears on every tag, to deduct from the cost for any
deficiency in protein under named and reasonable conditions.

Linseed Meal, sampled by the Station.
(ANALYSES ON PAGES 300 AND 30I.)
Three samples of new process and four of old process meal
satisfied their guaranties in every case except Sample 23606,
which was low in fat.

Linseed Meal, sampled by the Purchasers.

92124. Old Process meal, sent by Meech & Stoddard, Middle-
town; contained 35.12 per cent. protein.

29381, Old Process meal, Cow Brand, New Jersey Oil &
Meal Co.; guaranteed 30 per cent. protein; sent by C. D. Stillson,
Stepney Depot; contained 26.69 per cent. protein and 8.45 per
cent. fiber. A microscopical examination showed it to contain
a rather large amount of weed seeds and cocoa shells.
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WuEAT PRODUCTS.
Whole Wheat.

91818. Wheat damaged by smoke and water and then prob-
ably kiln dried; sent by D. O. Meeker, West Cheshire; contained
12.19 per cent. protein and 1.85 per cent fat.

Bran from Winter Wheat.
(ANALYSES ON PAGES 300 TO 303.)

23527, Voigt’s Bran did not have a guaranty as required by
Iaw, but the manufacturer, on being advised of the law, has taken
eps to conform with it. The other fifteen samples were prop-
erly guaranteed and twelve of them met their guaranties. Fimco
. Bran, 23506, was 1.06 per cent. low in protein, and Adrian Bran,
. 23590, the bran of the Southwestern Milling Co., 23500, and that
@f Hecker—jones Jewell Milling Co., 23437, were all low in fat

Bran from Spring Wheat.

| (ANALYSES ON PAGES 302 AND 303.)

23565, Lucky Bran, and 23573, the bran of the Geo. Urban
ling Co., were not guaranteed as required by law. The Geo.
rban Milling Co., on being advised, write that the matter will
he properly attended to. The samples of these brans had con-
siderably less fat than average wheat bran. The other ten samples
‘were properly guaranteed and had the guaranteed amounts of

protein and fat.
The single sample of unclassified bran satisfied its guaranty.

Middlings from Winter Wheat.
(ANALYSES ON PAGES 304 AND 305.)

‘The ten samples were properly guaranteed and all satisfied
eir guaranties except 23465, Hecker-Jones-Jewell Milling Co.,
hich was slightly low in fat.

Middlings from Spring Wheat.
(ANALYsﬁs ON PAGES 304 AND 305.) -
23549, New Star Middlings, and the middlings of the Geo.

Urban Milling Co., 23572, were not guaranteed as required by
law. The other fourteen samples were properly guaranteed and
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all satisfied their guaranties except 23620, Bay State, and 23619,
Sleepy Evye, which were low in fat.

Of the two unclassified middlings, one satisfied its guaranty;
the other, 23501, Colonial Middlings, likewise satisfied its
guaranty, but is not pure wheat middlings, as it contains a
corn product; its selling price, $32.00, was over $2.00 higher than
the average price of standard middlings.

Wheat Feed from Winter W heat.
(ANALYSES ON PAGES 306 AND 307.)

23495, Hope Mills Feed, and 23497, Snowflake Mixed Feed,
were not guaranteed as required by law, but the manufacturers,
being advised of the law, have taken steps to comply with it.
The other fifteen samples were properly guaranteed, and all
satisfied their guaranties except 23597, Cream Feed, and 236186,
Star and Crescent Mixed Feed, which were both low in fat.

Wheat Feed fram Spring Wheat.
(ANALYSES ON PAGES 306 TO 300.)

23626, Lucky Mived Feed, and 23588, Faylor's Mixed Feed,
were not guaranteed as required by law. The other nine samples
were properly guaranteed and all satisfied their guaranties.

Of the unclassified wheat feeds, 23499, Columbia Mixed Feed,
did not bear the required guaranty, but we are assured by the
manufacturers that it will be properly tagged hereafter. The
other two samples were properly guaranteed and both satisfied
their guaranties. j

Red Dog Flour.

(ANALYSES ON PAGES 308 AND 300.)

The single sample was not guaranteed as required, but was of
average composition.

Wheat Feeds, sampled by Purchasers.

21987, Winona Bran, and 21988, Globe Bran, sent by Wilson
H. Lee, Orange, contained 16.00 and 16.75 per cent. protein,
respectively. 22469, middlings, sent by E. DeWolfe, Rockville,
contained 15.69 per cent. protein and 1.75 per cent. ash. 23357,
middlings, Eckhart & Swan Milling Co., Chicago, Ill., sent by
E. H. Lyman, Torrington, contained 10.27 per cent. water, 16.69
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per cent. protein and 5.05 per cent. fat. 22329, Huron Mixed

Feed, Chapin & Co., Boston, Mass., sent by G. M. White & Co.,

" Hartford, contained 17.25 per cent. protein. 23395, wheat feed,
~ gent by Abner Hendee, New Haven, ‘contained 17.19 per cent.

- protein.

Maize Probucrs.

Maize Meal.

" One sample of corn meal, 23864, made by H. B. Coger, Bots-
. ford, contained 8.04 per cent. protein.

Maize (Grain).

Eight samples of corn were analyzed, chiefly in connection
with variety tests of high protein strains. 21982, 21983 and
984, sent by Geo. S. Anthony, Wallingford, contained 10.44,
. 10.37 and 10.25 per cent. protein, respectively. 22042 and
22043, sent by Dennis Fenn, Milford, contained 9.06 and 9.56
pei' cent. protein. 22421, 22422 and 22423, sent by David S.
Kelsey, West Hartford, contained 11.12, 8.75 and 10.06 per cent.
protein, respectively.

Gluten Feed, sampled by the Station.
(ANALYSES ON PAGES 308 TO 3II.)

Nine brands were found on sale in the State, and these are
represented by sixteen analyses.

 Atlantic Gluten Feed, made by the Atlantic Starch Works,
Westport, satisfied its guaranty. This is made from wheat
gluten and contains from four to five per cent. more protein than
1e high-grade corn gluten feeds, while its price is somewhat
lower.

~ Buffalo Gluten Feed, made by the Corn Products Refining Co.,
Chicago. Three of the four samples met their guaranties. One
was deficient in fat. All the samples were stated to be artificially
colored.

. Cream of Corn Gluten Feed, made by the American Maize
‘_"“Products Co., New York. One of the two samples was deficient
_ in fat, and one was stated to be artificially colored.

Crescent Gluten Feed, made by the Corn Products Refining
Co., New York. The single sample failed to meet its fat guar-
anty; it was stated to be artificially colored.
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Clinton Gluten Feed, made by the Clinton Sugar Refining Co.,
Clinton, Ta. Both samples substantially met their guaranties,

Globe Gluten Feed, made by the Corn Products Refining Co.,
New York and Chicago. * The three samples all met their protein
guaranties but one was deficient in fat.. All were stated to be
artificially colored. ik

Jenks Gluten Feed, made by the-Huron Milling Co., Harbor
Beach, Mich., substantially met its guaranty. It contains a low
per cent. of ash with a high per cent. of fat, 9.12, indicating the
possible addition of corn germ to the feed.

K. K. K. Gluten Feed, made by the J. C. Hubinger Bros. Co.,
Keokuk, Ia., and New England Gluten Feed, from J. E. Soper &
Co., Boston, both satisfied their guaranties.

Gluten Feeds, sampled by Purchasers.

21820, Wheat Gluten, sent by Meech & Stoddard, Middletown,
contained 39.12 per cent. protein. 21989, unknown brand, made
by the Corn Products Refining Co., sent by Wilson H. Lee,
Orange, contained 26.94 per cent. protein. 22123, Gluten Feed,
sent by Meech & Stoddard, Middletown, contained 20.81 per
cent. protein. 22159, International Gluten Feed, made by the
Globe Elevator Co., Buffalo, N. Y., guaranteed 20 per cent.
protein, sent by H. G. Manchester, Winsted, contained 21.56
per cent. protein. 23898, Crescent Gluten Feed, made by the
Corn Products Refining Co., guaranteed 25 per cent. protein,
sent by Andrew Kingsbury, Rockville, contained 27 per cent.
protein.

Hominy Feed, sampled by the Station.
(ANALYSES ON PAGES 310 TO 313.)
Nineteen samples were analyzed, all of which were guaranteed,

and substantially met their guaranties except 23482, which was
slightly deficient in fat.

Hominy Feed, sampled by Purchasers.

22373, sent by H. B. Cooke, Georgetown, contained 11.62 per
cent. protein. Two samples of Blue Ribbon Hominy Chop, sold
by J. E. Soper & Co., Boston, both guaranteed 10 per cent. pro-
tein, and sent by Fred Lyman, Manchester, and Spencer Bros.,
Suffield, contained 11.12 and 10.81 per cent. protein, respectively.
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Star Feed.
(ANALYSES ON PAGES 312 AND 313.)

This material, made by the Toledo Elevator Co., Toledo, O.,
a mixture of hominy feed, corn and cob meal, and a small
amount of salt. It contains only about four-fifths as much protein
hominy feed, and over twice as much fiber, while its selling
rice is only about $2.00 per ton less. The three samples analyzed
net their guaranties.

Miscellaneous Maize Products.
(ANALYSES ON PAGES 312 AND 313.)

23443, Corn Feed Meal, made by the Quaker Oats Co.,
hicago, satisfied its guaranty. It is made from yellow hominy
ced, and conforms with the composition of high-grade hominy
feed.

5%493, Screenings from Cracked Corn, sold by W. O. Good-
‘ Bristol, bore no guaranty. Its analysis showed it to contain
siderable corn bran.

-

Corn and Cob Meal.

2168, 22169, and 22170, sent by R. H. Ensign, Simsbury, con-
ed 8.81, 7.75 and 8.00 per cent. protein respectively, somewhat
T percentages than usually found in this product.

RveE Propucrs.
(ANALYSES ON PAGES 312 AND 313.)
e sample of rye feed, 23529, made by the H. D. Stone Mill-
Lo, Rochester, N. Y., was not guaranteed as required by law.
he firm stated that it did not sell in sacks but often filled it in
archasers’ sacks. The purchaser or dealer within this state is
efore responsible for properly tagging the packages.

BuckwHEAT PRrODUCTS.
AL (ANALYSES ON PAGES 312 AND 3I3.)
:“_One sample each of buckwheat feed and middlings was
alyzed, both of which satisfied their guaranties. The feed con-
€d considerable of the hulls as shown by the high fiber per-
€, 25.07. The middlings, as usual, was a very high-grade
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One sample of buckwheat flour, 23863, made by E. F. Barnes,
Rock Dale Mills, Mass., and sent by H. B. Coger, Botsford, con-
tained 9.12 per cent. protein.

BARLEY ProbucTs.
Malt Sprouts.
(ANALYSES ON PAGES 314 AND 3I5.)

The two samples analyzed, met their protein guaranties, but
were both somewhat low in fat. A guaranty of 2 per cent. is
‘too high for pure malt sprouts.

A sample, 22356, sent by Fred Lyman, Manchester, contained
27.37 per cent. protein.

Dried Distillers’ Grains.
(ANALYSES ON PAGES 3I4 AND 3I5.)

Four samples, representing three brands, were analyzed. All
of these were high-grade products, but Commecticut Gluten,
23516, showed a marked deficiency in both protein and fat, and
one sample of Ajax Flakes was over one per cent. low in protein.
Attention is again called to the impropriety of giving the name
“oluten feed” to distillery by-products.

Dried Brewers’ Grains.
(ANALYSES ON PAGES 314 AND 315.)

The three samples analyzed were of good quality and satisfied
their guaranties, except 23571, Schlitz’s Dried Grains, which was
deficient in fat. '

92158, made by The James Hanley Brewing Co., Providence,
R. I, guaranteed 20 per cent. protein, sent by Andrew Kingsbury,
Rockville, contained 24.87 per cent. protein.

Mixep FEEDS.

The following paragraphs from an address of Dr. H. P.
Armsby, a leading authority in animal nutrition, are worth the
attention of manufacturers and of purchasers of mixed feeds:

“The feeder of the future will utilize by-product feeds to an
extent as yet unrealized. He will pass in review the crude pro-
ducts of the farm, and all the hundred and one wastes of manu-
facturing operations, to see if perchance they still contain energy
which he can extract. Like the miner, he will be ready to work

CORN AND OAT FEEDS. 29I

~ low-grade ore, provided there is a sufficient margin of profit.

 Even the small amounts of available energy contained in such
‘ feeds as oat hulls, corn cobs and the like will be utilized and
 their waste energy saved as rapidly and as far as economic
conditions render profitable, and to aid in rendering this pos-
sible is to render service to mankind. '
“Tt must be clearly understood, however, that this desirable
end is not to be attained by any species of pious fraud. The
anufacturers of mixed feeds are of late making much of the
portance of by-product materials, a most sound proposition
~ in itself, but one which hardly justifies all the corollaries which
some of them appear to draw from it. That corn cobs, for
ample, contain a certain small amount of available energy
oes not render it an act of benovolence to induce the farmer
to feed them, as Mike wanted his whisky supplied, ‘unbeknownst,’
some mixed feed with a high-sounding name or as an incon-
uous admixture to some well-known material. Such sur-
titious kindness is in danger, in the long run, of recoiling upon
author. We shall not effect the needed economies of the

ure by coaxing or beguiling the feeder into utilizing these
ow-grade materials as ingredients of patent feeds or pre-digested
mixtures or ready-balanced rations, but by teaching him their
ie value and educating him to make his own mixtures and
ance his own rations.”

Corn and Oat Feeds.
(ANALYSES ON PAGES 3I4 TO 317.)

Nine of the samples included in this group are chiefly com-
sed of corn and oat products. The composition of some of

ﬂwse indicates that they are mixtures of the whole of these two
' ins. Others indicate, however, that an inferior part of the
in has been used in their compounding; this is particularly
oticeable in 23414, Jim Dandy Feed, which contains a large pro-
‘Portion of oat hulls, with very little corn.
28598, Cox’s Oat Feed, consists very largely of oat hulls, and
shows only 5.06 per cent. protein with 25.92 per cent. of fiber.
ich a feed at the price given cannot be an economical purchase
under any possible circumstances.

One sample of Korn-Oato did not bear the required guaranty
“ but the manufacturer states that it is now attached to all pack-
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ages. 23558, Provender, did not meet its protein guaranty, and
23512, Korn-Oato, was low in fat.

Corn and Oats Feeds, sampled by Purchesers.

22371, sent by H. B. Cooke, Geo’rgetown, contained II.19 per
cent. protein. 23012 and 23347, sent by the manufacturer,
Meech & Stoddard, Middletown, contained 6.87 and 7.00 per cent.
protein, respectively, and the latter 3.35 per cent. fat. 23862,
sent by H. B. Coger, Botsford, contained 9.50 per cent. protein.
" 22632, Oat Dust, screened from high-grade Montana oats, sent
by Meech & Stoddard, Middletown, contained 10.94 per cent.
protein and 4.90 per cent. ash.

Wheat and Corn Cob Feeds.
(ANALYSES ON PAGES 316 AND 317.)

These feeds, while sold as Mixed Feeds, a name properly
belonging from trade usage only to mixtures of wheat bran and
middlings, bore tags which indicated the presence of corn cob.
They sell on the average for about $3.00 less than genuine wheat
feed, although one of the samples examined this year cost $30.00
per ton, and they contain only about two-thirds as much pro-
tein as wheat feed. The three samples examined were guar-
anteed, and all satisfied their guaranties.

Proprietary Horse Feeds.
(ANALYSES ON PAGES 316 AND 317.)

Of the eight samples examined, one, 23550, Molac Molasses
Horse Feed, did not bear the required guaranty. The manufac-
turers write that this was an oversight which has been corrected.
Sucrene Horse and Mule Feed, 23622, and Algrane Horse Feed,
23475, were below guaranty in fat, and Bommie Horse Feed,
23430, was below guaranty in both fat and protein.

Molac Molasses Horse Feed contains corn and oat products, a
little cotton seed and linseed meals, weed seeds and molasses.

Hexagon for Horses contains crushed oats and a corn product.

Sucrene Horse and Mule Feed contains corn, oats, barley and
wheat products, weed seeds and molasses.

“Ubtko” Horse Feed contains wheat, corn and oat products,
and cotton seed and linseed meals.
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Buffalo Horse Feed contains corn, oats and a small amount of

wheat product.
Bonnie Horse Feed and Algrane Horse Feed contain corn, oat

d wheat products.

Sugarota Horse Feed contains wheat, oats, and corn products,
:tton seed meal, a little linseed meal, some weed seeds and
nolasses.
ey

Proprietary Dairy and Stock Feeds.
(ANALYSES ON PAGES 318 TO 321I.)

1 of the twenty-six feeds of this class examined bore the
ired guaranties except 23494, Quaker Molasses Dairy Feed.
e manufacturers write that this was through an oversight
ich has been corrected. Of the other samples, two, 23484 and
555, Sugarota Dairy Feed, were below guaranty in protein,
three, 23431, Bonnie Dairy Feed, 23537, Badger Stock Feed,
23603, Derby Stock Feed, were below guaranty in fat.

rene Dairy Feed contains distillery products, corn, oat and
wheat products, cotton seed meal, a little linseed meal, weed
‘and molasses.

wicorn Dairy Ration contains wheat, corn and brewery
cts, and cotton seed and linseed meals.

s’ Union Grains contains- wheat and corn products, dis-
residues, malt sprouts, and cotton seed and linseed meals.
stchford’s Calf Meal contains linseed, cotton seed and bean
‘with fenugreek.

d cotton seed meal.
Daisy Dairy Feed contains corn, oat and rye products, malt

Sterling Stock Feed contains corn, oat and wheat products, and
small amount of cotton seed meal.
Bonnie Dairy Feed contains corn, wheat and oat products and
tton seed meal. ;
ew England Stock Feed contains ground corn and oats
gely hulls).
adger Dairy Feed contains wheat and oat products, malt
uts, distillery residues, ground alfalfa, cotton seed meal (?),
“ weed seeds and molasses.



294 CONNECTICUT EXPERIMENT STATION REPORT, I900-IQIO0.

Badger Stock Feed contains cracked corn, oat product, malt
sprouts, ground alfalfa, some weed seeds and molasses.

Electric Stock Food contains barley and corn products, malt
sprouts, some oat hulls and molasses.

Sugarota Dairy Feed contains wheat and oat products, dis-
tillery residues, linseed meal, cotton seed meal and some weed
seeds and molasses.

Quaker Molasses Dairy Feed contains wheat, corn and oat
products, weed seeds and molasses.

“Schumacher’s Stock Feed contains 'corn, oat and barley
products.

Schumacher’s Calf Meal contains ground oats, wheat product,
linseed meal and a small amount of cotton seed meal.

Derby Stock Feed contains corn and oat products and possibly
some cotton seed meal.

Alfalfa Stock Feed contains cracked corn, coarsely ground
alfalfa and a wheat product.

Buf—Ce-Co' Stock Feed, Wirthmore Stock Feed, Haskell's
Stock Feed and Economy Feed consist chiefly of corn and oat
products.

Dairy Feeds Sampled by Purchasers.

21815, Bonnie Horse Feed, sent by The Ferris Coal Co., South
Norwalk, guaranteed 10.50 per cent. protein, contained 14.12 per
 cent. 22870, Biles’ Union Grains, guaranteed 24 per cent. pro-
tein, sent by H. B. Cooke, Georgetown, contained 25.00 per cent.
22372, Daisy Dairy Feed, sent by A. W. Northrup, Ridgefield,
guaranteed 14 per cent. protein, contained 16.50 per cent.
23859, Stock Food, sold by The L. C. Daniels Grain Co., Hart-
ford, sent by Geo. E. Brown, Bloomfield, contained 11.44 per
cent. protein.

Proprietary Poultry Feeds.

(ANALYSES ON PAGES 320 AND 32I.)

The eleven samples all bore the required guaranties. 23469,
H. O. Poultry Feed, and 23600, Purina Mill Feed Mash, were
both below guaranty in fat.

Buffalo Poultry Feed contains wheat, corn and a small amount

of oat products.
Queen Poultry Mash contains corn and wheat products and

ground alfalfa.
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G. W. Alfalfa Meal and Peters’ Ground Alfalfa consist of
ound alfalfa, rather mature and carrying a large percentage °
crude fiber.

Bonnie Poultry Feed and H. O. Poultry Feed con51st chiefly
of wheat and corn products.

. Park & Pollard’s Dry Mash Feed contains wheat, corn and oat
oducts, ground alfalfa and animal matter.

. Park & Pollard’s Growing Feed contains chiefly corn, wheat
d oat products.

Purina Mill Feed Mash contains wheat and corn products,
ound alfalfa, a very small amount of dried blood and possibly
ittle cotton seed meal.

merican Poultry Feed contains wheat and corn products with
le oats.

very Morning Mash Feed contains wheat and corn products,
nd alfalfa, animal matter and a small amount of cotton seed

o 31. :
23464, Hen-E-Ta Bone Grits, made by the Hen. E. Ta. Bone
)., Flemington, W. Va., guaranteed 30 per cent. pure bone ash,
d sold by R. G. Havis, New Haven, at $45.00 per ton, contained
.07 per cent. phosphoric acid, equivalent to 22 per cent. calcium
osphate.

- 21819, Beef Scrap, said to be made from the refuse of extract
of beef, sold by Park & Pollard Co., Boston, sent by D. W.
Meeker, West Cheshire, price $3.00 per hundred, and guaran-
°d 75 per cent. protein, contained 82.69 per cent. protein and
) 3 per cent. fat.

CONDIMENTAL FooD.

A '23697 Kow-Kure, made by the Dairy Association Co., Lyndon-
Ville, Vt.,, sold by J. T. Benham Est., New Haven, price $1.00

It is recommended for “abortion (slinking), barrenness ( failure
breed), scouring, bunches in the udder, red-water, and ‘off

es pure blood, corrects stomach disorders, improves the appe-
and being a safe and powerful tonic, it makes a larger flow
milk.” Tt is claimed to be compounded of twelve drugs, which
have made no attempt to identify completely. A partial
Nalysis showed 13.94 per cent. protein, I4.19 per cent. total ash,
Per cent. ash soluble in water and 0.81 per cent. sand
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(insoluble in acid). The following ash ingredients were deter-
- mined: iron oxide, 4.90 per cent., calcium oxide, 0.58 per cent.,
magnesium oxide, 4.03 per cent., phosphoric anhydride, 1.24 per
cent., and sulphuric anhydride, 3.59 per cent., indicating that the
mineral part of the mixture consisted chiefly of magnesium sul-
phate (Epsom salt) and an iron salt, probably the sulphate.

The exorbitant price of this and similar preparations, if nothing
else, should prevent their use by the stockman, to whom economy
is a matter of vital importance.

Apple Pomace.

23984, sent by J. A. Thompson & Son, Melrose, had the fol-
lowing composition :

Water

RIS R GO R AT

Protein

o oA AR SR G I A A

Nitrogen-free BExtract oo L0 0 (vl MELAE 10.13

Fther Reteact s vedale o cih EEILAS 1.14
100.00

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.

I e bl * Low in
Kind of Feed. :E: :55 z:gz- oy

Zadiiy %58 | tein. | Fat. | Both.
Cotton Seed Meal 15 14 I 4 4 2
Linseed Meal .._._ .. 2 7 L + I u
Wiheat Brani oo . - 0o Fli 29 26 3 X 3 )2
Wheat Middlings 28 26 2 e 3 4
Wikisar Fraed oo il oy 133 26 7 o 2 4
GlutenvBFeed!: L0l b g L il eo b 16 16 b 2 4 i
HominyiFead (LUl ug ot Lotnl aou 19 19 £ . 1 2
StapBeechto i v L EE LT SUE SRt 3 2 ¥ o ¢ i
Rye Feeds.: v loiis . ool aacaalal 4 3 I 3 i i
BuokwheéatoBesdsy tuin i aloius Dok dsnl 2 2 s 4 2 X7
Male Srugotdaitiiili g SoLlon o b sk 2 2 & o 1 i3
Thiseilievs Geaimmiri 10 L L e 4 4 A I _ 1
Brewetst Gratms i b ol o il sl uad 5y 3 3 i A, I o
CornandiOat Beeds: | uiu Ll 0Ly 10 9 I E I y
‘Wheat and Corn Cob Feeds ....--.----- 3 3 X Y L b
HorseBeeds " lilabay e vl bl o0 8 7 1 3 2 I
Daity and Stock Peedsli o lLus 0 26 25 I 2 3 g
Poultryil eeds e QUi it g UL 11 11 4 2 2 4
BoneiAigh L sl aiatiamyigv i Ja sl I 1 - 4 i 4
Miscellineons ol Lol ARG oG (0 0l 2 1 1 2 % 5

226 207 19 gliriied 4

* Deficiencies of less than one per cent. protein and o.25 per cent. fat are
ignored in this tabulation.
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Digestibility of Feeding Stuffs.

Table I shows the digestion coefficients, or percentages of the
ood elements which are digestible by neat cattle (Lindsey’s Com-
ilation, 17th Report Mass, (Hatch) Agrl. Station, 1905, page

40 et seq.).
: TABLE 1.

DigestioN COEFFICIENTS.

i Nitrogen-free
Protein. Fiber. Extract. Fat,

@niton Seed Meal . ... 00000 84 35 78 04
Linseed Meal, new process... 84 74 8 8
Linseed Meal, old process..... 89 57 78 89
@om Meal ........ R 66 i 02 91
Homing Meal and Star Feed.. 65 67 8 02
Blaien Heed) ... L. b i i 85 76 ) 83
Bleat Bivan. .. b v kg 77 30 71 63
Wheat Middlings ............ 77 30 78 88
iWheat Mixed Feed ...u..uu.. 78 62 il 87
e Heed Ll 8 Sl 88 90
e SRR P S il 31 77 8
Buckwheat Middlings ........ 83 17 83 89
1 e O R B 8 34 69 100
‘Dried Distillers’ Grains ...... 23 95 81 05
Dried Brewers’ Grains ....... 81 49 57 89
Corn and Oat Feed, Provender 71 48 83 87
Wheat and Corn Cob Feed ... 63 28 73 ) 02

:D.able IIT and shows, first, the average composition of these
ding-stuffs as determined by our recent examination and
franged according to their percentage of protein; second, the
mount of digestible matter in each feed, as far as we have been
le to calculate it, and third, the average retail prices of the
ds in October and November last.

- On page 322 gives the average number of pounds of
gtlble protein, fiber and nitrogen-free extract and fat pur-
able for one dollar in each of these groups.

21
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TABLE III.—ANALYSES OF COMMERCIAL FEEDS

=l
z
g BRAND. RETAIL DEALER.
£ ‘.
wn
O1L SEEDp ProDUCTS.
Cotton Seed Meal.  +
23578 |Choice. American Cotton ‘Oil Co., Memphis,
i i 3 - A SRy SYIRCR R S, G AREE RN E Moosup : T. E. Main & Son __
23436 |———. H. E. Bridges & Co., Memphis, Tenn._|Vew Canaan : C. H. Fairty____J
23531 |Owl Brand. F. W. Brodé, Memphis, Tenn. _... Thompsonville: H. K. Brainarq_
23511 |Buckeye. Buckeye Cotton Oil Co., Cincinnati, O. Méa’d/etazun : Meech & Stoddarq
ot MR N R 1
23560 .8 18 il i i Mystic : Mystic Grain Co.______
23557 SR UAL Conant, Boston, Mass...liiiiol Westerly: C. W.Campbell & Co,
23452 |Dixie Brand. Humphreys, Godwin & Co.,
Memphisy Tenn) o il s il 0 i e Ji0 Wallingford: E. E. Hall _______
23509 |Dixie Brand. Humphreys, Godwin & Co., Waterbury : D. L. Dickinson &
MempbisyFenn: i s ibialhl SoUe B s i oy Somdailioninlade L o i f
23547 |Dixie Brand. ' Humphreys, Godwin & Co.,
Memphis; Benn, Lol n Tose SLBEM I L S New London : Arnold Rudd Co,
23586 |Dixie Brand. Humphreys, Godwin & Co., I |
MemphisiiTenny Lol g L Putnam : Bosworth Bros.._____ ]
23594 |Prime. Hunter Bros. Milling Co., St. Louis, Mo. Willimantic: H. A. Bugbee____
23522 |Choice Bolted. J. E. Soper & Co., Boston, Mass.|Hartford: L. C. Daniels Grain Co.
23528 f ol i i i Hartford: Smith, Northam & Co,
23591 |Prime. o £ 0 it Willimantic: E. A. Buck & Co..
23582 |Star Brand. *J. Lindsay Wells Co., Memphis, !
i s 91 iyl (SR NN R e s T BN O Danielson: Young Bros. Co. _..
Ayerage guaranty -.......-:-_..4
Average of these 15 analyses.-
Average 'digestible......__...-28
Linseed Meal, New Process, )
23473 | American Linseed Co., Chicago, Hl._.__._.._._. New Haven : Abner Hendee ---
23530 i & & i eieueuo.|Unionville: F.D. Lawton & Son
23592 i o o p LRSS o ol SR g Willimantic: E. A, Buck & Co.
i Average guaranty -.__._.__.-----
Average of these 3 analyses.---
Average digestible_ ... .....---
Linseed Meal, Old Process.
23433 | American Linseed Co., New York____...._..._. So. Norwalk : Manuel T. Hatch
23480 Ay 4 i sty Ml S AR e Meriden : Meriden Grain an
BeediGopt e o Lo -8
23562 {Mann Bros. Co., Buffalo, N. Y. ._....._.._____. Groton : Groton Grain Co.-----=
23606 |*Geo. B. Robinson, New York._ . ..oooo.o__.. Winsted : E. Manchester & Sons
Average guaranty.__...._.----=" j
Average of these 4 analyses----
Average digestible_......-----" ‘
WHEAT PRODUCTS.
Bran from Winter Wheal.
23418 |Pennant Rich Bran. Allen Baker Comm. Co.,
StiiEouis, (IMarae B Wi 0oL ne s L S0 as Guilford : Morse & Landon ---~
23466 |Gold Bond Bran. Central Mill. Co., Lyons, Kan.|Branjford: S. V. Osborn._-- - ¢
23607 |Chapin & Co., St. Louis, Mo. ... .-co....._.... Winsted: E. Manchester & 5085 &

* Statement of dealer.
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SAMPLED IN 1909.
ANALYSES.
Price
Protein. i Nitrogen-free Ether {Jer-
Water. Ash. (N'%625) Fiber. W L E()i‘t;zt;c)t q
7.72 6.51 39.56 8.51 29.39 8.31 $34.00
8.51 6.60 42.00 8.26 27.28 7.29 34.00
7.14 7.38 41.69 7.50 27.88 8.41 35.00
7.64 6.37 37.56 10.43 30.95 7.05 35.00
7.25 6.58 41.56 6.83 30.02 7.76 35.00
7.19 6.45 41.25 6.05 29.59 9.47 34.40
8.31 5.67 41.00 8.29 28.94 2479 33.00
8.32 6.29 40.25 7.25 29.25 8.64 35.00
9.13 5.69 38.63 9.23 30.02 7.30 35.00
9.42 5.98 36.56 9.42 30.83 Higirg 34.40
7.39 5.93 40.00 7.67 30.1L 8.90 34.00
B85 6.21 39.38 8.09 28.48 10.29 37.00
.27 6.23 38.00 8.03 31.18 7.29 38.00
2712 6.07 40.69 7.67 29.74 8.11 35.00
9.19 6.20 39.31 8.27 29.18 .85 34.00
LA gy 39.93 Loy (el 7.08
8.12 6.28 39.83 8.10 29.52 8.15 34.85
g SUIED 33.5 2.8 23.0 747
10.28 6.19 37.56 8.51 34.13 3.33 37.00
 10.10 6.33 37.31 7.94 35.15 3.17 38.00
9.93 5.71 37.38 7-85 35.81 3.32 37.00
el Wty 36.00 S Ml 1.00
10.10 6.08 37.42 8.10 35.03 3.27 37.33
Bt A 31.4 6.0 28.0 2.9 !
10.20 4.93 36.56 7.39 35.45 5.47 :38.00
1I.50 5.12 34.69 7-13 35.99 5.57 33.00
9.02 5.03 36.63 6.02 36.30 7.00 37.00
10,54 6.34 30.75 8.27 38.91 5.19 36.00
il A i 32.00 A s 5.50
.31 5.36 34.66 7.20 36.66 5.81 36.00
---- SO 30.8 4.1 28.6 5.2
10.29 6.65 16.75 8.32 5
" o 3.67 4.32 20.00
:3-85 6.88 17.31 8.99 5I.55 4.41 28.00
@157, 6.87 19.25 7.90 50.70 4.71 27.00
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o
zg BRAND. e RETAIL DEALER,
3
w
WHEAT PropucTs—Continued.
Bran from Winter Wheat.
23446 |Cumberland Mills, Nashville, Tenn.. ... ...._... Danbury : F. C. Benjamin & Cq_
23590 [Adrian Bran. Detroit Mill. Co., Detroit, Mich. .| Willimantic: E. A. Buck & Cq.
23437 |Hecker-Jones-Jewell Mill, Co., New York._.... New Canaan: C, H, Fairty
23427 |Hunter Bros. Mill. Co., St. Louis, Mo.-...._..- Norwalk: Holmes, Keeler &
Sellech@o,icuhs .l
23412 |Hunter, Robinson, Wenz Mill Co., St. Louis, Mo.|Guilford : G. F. Walter
23561 |Powerful Standard Bran. A, B. McCrillis & Son,
BastongiMMRER. el Gl S e B SRR Mystic: J. L. Manning
23602 |Seward City Mills, Seward, Neb. eeieceee--|Winsted: Platt & Co.__
23500 |Southwestern Mill Co., Kansas Clty, Mo..iiiys. New Britain: C. W. Lines Co, _
23612 |Star and Crescent Milling Co., Chicago, Ill..___. Winsted: F. W. Woodruff & Sons
23471 |Stott’s Bran. David Stott, Detroit, Mich. ._.__. New Haven: Abner Hendee
23584 |Updike Milling Co., Omaha, Neb....._________. Danielson : Young Bro
23506 |Vimco Bran, Valley City Ml Co., Grand|Waterbury: The Spencer Grain
Tanid sy iVEaOh Byl s B AR U {0 URERINE 0 ARV
23527 |Voigt’s Bran. Voigt Milling Co., Grand Raplds,
i1 B ¢ WO DR L s Y o e et AN A N iy e B Hartford: Smith, Northam & Co.
Average of these 16 analyses.__
Average digestible____
Bran from Spring Wheat.
23419 |Winona Bran. Bay State Mill. Co., Winona, Minn. |4 #zsonia: Ansonia Flour and
GraiiColictogioio e o OS
23576 |Imperial Bran, Duluth Superior Mill. Co.,
Babuehtdhiinn, S0 sl Ul el e Bl i L s Plainfield: A. C. Tillinghast. ..
23580 |Coarse Bran. Wm. G. Crocker, Minneapolis,|Danielson : Quinnebaug Grist
Whingn o Lol to bt S L e T R MARL L s PR S S ‘
23565 |Lucky Bran. Federal Milling Co., Lockport,
....................................... Norawick : Norwich Grain Co. --
23595 Marshall Mill Co. ., Marshally Minn /L0 ekl Colchester : A. C. Case
23589 [Seal of Minnesota Bran. New Prague Mill Co.,
New Rrague /Minn.ue o 0 Lo Ea Bl tuUuL e ipel Willimantic : E. A. Bu
23543 |Northwestern Consol. Mill. Co., Minneapolis, :
DRITRRUE U gl S L D DL S i L Manchester : Little & McKinney
23439 |Pillsbury’s Bran. Minneapolis, Minn.. oo Danbury : Keeler Grain Co..---
23456 |Sleepy Eye Milling Co., Sleepy Eye, Minn.__.... New Haven: R. G, Davis_.----
23541 |Fancy Bran. Geo. Tileston Mill Co., St. Cloud, s
MMl oGt D) s s W S T Rockville: Edward Whi
23573 |{Geo. Urban Milling Co., Buffalo, N. Y. _._...__ Plainfield: J. P. Kingsley & Son
23488 |Washburn-Crosby Co., Minneapolis, Minn. ... Southington : Southington Lum- =
ber and Feed Co..o.._--- ---=
Average of these 12 an
Average digestible....
Bran, unclassified. L
23459 |[Anchor Bran. Kemper Mill and Elev. Co.,

Ransas (Cityl Mot de. Vit v LTS S

& Co, 8

s./Co. 59

ck & Co.

t€.------

alyses--~

New Havern: R, G, Davis-----=
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SAMPLED IN 1909— Continued.
ANALYSES.
Price
g Nitrogen-free Ether 3;:
Protein. o &
(e st (Nr: 5,’;,) g (Starch,nz\alg; etc.) E(}‘;:St
10.18 6.40 16,00 8.14 54.16 5.12 $27.00
10.03 6.00 15.75 7.99 56.06 4.17 27.00
9.80 6.13 15.37 9.25 54.92 4.53 28.00
10.12 6.20 16.44 8.56 54.14 4.54 28.00
9.71 16.85 15.69 8.89 53.91 4.95 29.00
9.56 7.05 14.63 10.06 53.76 4.94 27.00
10.24 7:13 14.88 8.97 54.11 4.67 30.00
10.48 721 .15.%78 9.71 52.68 4.17 27.00
10.19 6.43 16.50 9.35 52.28 5.25 28.00
12.01 6.93 15.81 7.80 52.78 4.67 27.00
9.90 6.68 15.31 8.79 54.93 4.39 26.00
-
10,07 5.94 16.19 8.00 54.82 4.98 20.00
10.73 5.61 15.88 6.91 56.29 4.58 29.00
10.30 6.56 16.09 8.60 53.80 4.65 27.88
NN gt 12.4 3.3 38.2 2.9
10.12 6.85 15.44 9.24 53.40 4.95 28.00
9.57 6.40 15.38 9.97 53.64 5.04 28.00
9.93 7.05 14.81 11.07 52.24 4.90 27.00
10.67 6.68 '16.38 10.05 50.78 5.44 27.00
8.93 7.41 15.31 10.98 52.06 5.31 28.00
9.23 7.37 15.00 10.43 52,68 5.29 26.00
9.29 7.05 15.50 10.25 52.44 5.47 29.00
10,05 6.65 15.75 10.39 52.22 4.94 30.00
11.15 5.47 16.37 7.03 55.32 4.66 28.00
8.16 7.23 15.13 11,21 52.90 B.37 28.00
9.53 6.86 15.44 10.79 52.53 4.85 2%7.00
10.24 6.40 1513 10.38 52.47 5.38 30.00
9.74 6.78 15.47 10.15 52.73 5.13 28.00
-t S 11.9 4.0 37.4 3.2
!
I1.10 7.20 || 16.87 7.82 52.56 4.45 27.00
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o
z
g BRAND. RETAIL DEALER,
w0
Pl
WHEAT PRODUCTS— Continued,
Middlings from Winter. Wheat.
23621 |Liberty Fancy Middlings. Allen Baker Comm.
GogiStl Eouis, /Moilie bl T g d b ER0h N Thomaston : L. E. Blackmer _
23609 |Ballard’s Ship Stuff. Ballard & Ballard Co., o3
Eomsyill ey Iyl i s e nluda i QL L Winsted : E. Manchester & Song
23444 (Daisy dedlmgs Daisy Roller Mill, Milwaukee,
'y AT R L IR el el e R Danbury: F. C. Benjamin & Co,
23548 |Apex Middlings. Detroit Mill, Co., Detroit, Mich.|New London: Arnold Rudd Co.
23426 |Fancy White Middlings. Hecker-Jones-Jewell|Norwalk: Holmes, Keeler &
Ml Co . Newn Y orle oLt Juaainn i rehs i Sellecl Conutiolic D,
23465 | H” Middlings. Hecker-Jones-Jewell Mill. Co.,
INewEY aP ki o g e A i g R B Branford: S. V. Osborn_______
23476 |Hunter Bros. Mill Co., St. Louis, Mo. -.._..... New Haven: Abner Hendee ___
23413 (Hunter, Robinson, Wenz Mill. Co., St. Louis, Mo.|Guilford: G, F. Walter .._.____
23587 (Climax Middlings. David Stott, Detroit, Mich.|Puénam : Bosworth Bros. ._____
23417 |Vimco Middlings. Valley City Mill. Co., Grand
Rapidse Michioanl S0l DL b slbile Ll Sl ot Guilford : Morse & Landon ____
Average of these 10 analyses___
Average digestible.__.__________
Middlings from Spring Wheat,
23620 |Flour Middlings. Bay State Mill. Co., Winona,
b e RSV R e e IR I S U Torrington » D. L. Talcott _.__.
23552 |Snowball Middlings. Seymour Carter, Hastings,| -
AT g A S DR e L S L A T New London : Beebe & Bragaw
23535 |No. 8 Middlings. Chapin & Co., Milwaukee
& e AR a N R S OGO RS Suffield : Spencer Bros..___..--
23579 (Standard Middlings. Wm. G. Crocker, Minne-|Danielson : Quinnebaug Grist
o b e SOOI N R MR 0
23608 |Choice Middlings. Crystal Mill. Co., Lake Crys-|
o 6 IO AN A0t R NN O A G TR Winsted : E. Manchester & Sons
23575 |S. Middlings. Duluth Superior Mill. Co , Duluth,
b IR O B e ROl R N Plainfield - A, C. Tillinghast---
23596 (Choice Middlings, Eagle Roller Mill Co., New
Vs Ol ) e T A s ) S S A O Colchester: A, C, Case 2. _:---=
23457 |Ben Hur Middlings. Hennepin Mill Co,, Min-
neagelistMinn. . 0u bl ol da b e S T New Haven : R. G. Davis_..----
23549 (New Star Roller Mill Co., Wahpeton, So. Dak...|Vew London : P. Schwartz Co.-
23442 |Pillsbury’s B Middlings, Minneapolis, Minn._.__ Danbury : Keeler Grain Co.----
23491 |Pillsbury’s A Middlings, Minneapolis, Minn._._.|Plinville: F. B. Newton ...---
23533 |Pillsbury’s Daisy Middlings, Minneapolis, Minn. | Z/ompsonville : H. K. Brainard-
23619 |Sleepy Eye Milling Co., Sleepy Eye, Minn._.____ Zorringtorn: D. L, Talcott.-----
23542 |Fancy Middlings. Geo Tileston Mill Co., St.
Cloud Miamousgenn ity b L S SR L S i Rockville : Edward White - ----
23572 |Geo. Urban Milling Co., Buffalo, N. Y.......__. Plainfield: J. P. Kingsley & Son
23416 |Standard Middlings. Washbum-Crosby Co., Min- v

neapolissVEmm e A s S L L e D

Guilford : Morse & Landon ----
Average of these 16 analyses---

Average digestible....__..--- =7

ANALYSES OF COMMERCIAL FEEDS.

395
SAMPLED IN 19og9— Continued.
ANALYSES.
Price
3 Nitrogen-free Ether pen
P % 5 n.
il (Nl;?té;xsl') i (Starc%’,‘téﬂ(rﬁ, etc.) E(?:Eajt' i
4.12 17.88 4.22 58.01 5.44 $30.c0
4.86 17.75 5.30 56.57 4.71 28.00
4.67 16.37 7777 56.20 4.96 30.00
4.14 16.75 5.52 58.12 5.12 30.00
4.14 20.06 4.32 54.82 6.21 33.00
5.40 iy 4. 7.49 53.57 5.27 20,00
3.85 17.44 4.08 57.35 4.72 27.00
4.03 17.44 4.35 58.05 4.91 '32.00
4.04 17.31 5.58 56.65 5.53 28,40
3.99 16.06 4.41 59.35 4.96 30,00
4.32 17.42 5.31 56.87 5.18 29.74
AL 13.4 1.6 44.4 4.6
3.86 18.63 4.18 56.28 5.18 31,00
4.52 17.81 5.62 56.54 4.75 32,00
4.07 18.50 5.54 55.19 5.62 33.00
5.30 17.69 7.57 53.90 5.26 28.00
4.82 17.19 6.73 54.68 5.20 28.00
4.40 17.38 6.09 56.30 5.29 30.00
Y 17.13 8.51 53.67 5.78 28.00
4.76 17.50 6.60 54.40 5.63 27.00
3.98 16.25 6.05 57.43 5.75 28.00
4.59 18.19 6.68 55.38 5.20 30.00
3.81 18.69 4.70 57.03 5.23 33.00
3.24 18.44 2.35 59.38 4.80 35.00
4.98 16.75 6.72 58.90 2.83 30.00
3.75 17.13 4.60 58.32 5.68 30.00
4.17 17.44 5.98 57.14 4.92 28,00
5.45 17.75 6.92 54.50 4.91 28.00
4.43 17.65 5.93 56.19 5.12 29.94
fia 13.6 1.8 43.8 4.5
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TaBLe III.—ANALVSES oF COMMERCIAL FEEDS ;
SAMPLED IN 1909— Continued.
% —
2 ANALYSES.
g BRAND. i RETAIL DEALER, Price
% { s Nitrogen-f E >
r% Water. Ash, (P&r:tse.x;;:) Fiber. (Starc}l‘::?é%:%x{ :c') E(ég{%t. oy
WHEAT PropuUCTS—Continued. |
Middlings, unclassified.
23501 *Cv%lclmial Middlings. Miner-Hilliard Mill. Co., g
Wil esbarten Bepll SR il BRSEIRAR G © et New Britain: C. W. Lines C 2 3.29 12.56 6.10 61.08 6.70
23604 |Occidental Flour Middlings -e-vcccmeane odancnne Winsted : Theo. Wachter ___?_': 3 IS:OZ 4.51 16.50 7.60 56.00 5_27,9 $g::8g
Mixed Feed from Winter Wheat. :
23534 |[Acme Feed. Acme Evans Co., Indianapolis, Ind.|Suffie/d : Spencer Bros, __._____ 06 5.77 18,06 20 1 6
23597 |Cream Feed. i b  |Colchester : A.C. Case -._______ II: 5.16 17.75 67)5:36 gg_og 213 g;'gg
23623 |Apex Fancy. Allen Baker Comm. Co., St. Louis, i
W iy o S U B S S L T e Thomaston : L. E. Blackmer____ 4 5.88 16.00 i oI s
23510 |Bull’s Eye. Blish Milling Co., Seymour, Ind. .. Derby : Peterson-Hendee Co, __ 10.40 5.95 17.38 ;gg 2332 i:g :g£
23495 |Hope Mills. J. Andrew Cain, Versailles, Ky. -.|Bristol: W. O. Goodsell.______ 11.87 4.82 16.75 5.84 56.97 3.75 32'00
23611 |Erie. Chapin & Co., St. Louis..... ... ... Winsted: E. Manchester & Sons 10.14 6.15 16.88 7.58 24.02 5.23 29'00
23449 |Harter’'s. The Harter Milling Co., Toledo, O...|Wallingford : E. E. Hall.._____ 11,24 5.47 17.06 218 B e i
23422 |Manhattan, Hecker-Jones-Jewell Mill. Co., New 5 Y
N arie il vt /LG RIS SRR Ansonia © Ansonia Flour and
& Grain Gouoilnion, .. 1
23593 |Queen. Hecker-Jones-Jewell Mill. Co., New 11.18 i 15.26 i ;
Y onke e e EE T, BUIBIEREA e ce il S Willimantic: H. A. Bugbee____ il - st 5499 T gyl
23447 |Sunshine. Hunter Bros. Mill. Co., St. Louis Mo.|Bethel : Johnston & Morrison _. 9.30 6.2 16.00 8.6 0 e
23524 |Wildfire. Hunter, Robinson, Wenz Mill. ’Co., ‘ | ,3..3‘5’ 5_(,% 17.44 7.38 22_43 3:27 ggg
St duis; Moy i s iR S L L s Hartford: L. C. Daniels Grain oy
(50 VAR DA S DI RS .
23526 |Illmo. Hunter, Robinson, Wenz Mill. Co., St. 1 10.62 78 16.20 ! 8
AR G SR S e DR GASEL B YR Hartford : Smith, Northam & i 3 i e i & by o
SN TEREREE. ; ;
23497 |Snowflake. Lawrenceburg Mill Co., Lawrence- 10.68 .30 16.6 ; X
o £V LIRS A i g BT SR Bristol : Geo. W. Eaton Est. ... i Y ra Beund Lty A
23564 |Millbourne, Millbourne Mills, Philadelphia, Pa.|Norwich : Norwich Grain Co. -- 10. . 17.2 6 6.8
23616 |Star and Crescent. Star and Crescent Mill. Co:, 9;; 233 ,Z,gg Sig 29_73 23(6) gigg
(5310 00 0 A AR A B e R Torrington : F. U. Wadhams & : j i
Sen IR SO L L o= f |
23504 |Vimco. Valley City Mill. Co., Grand Rapids, ! 8.8 J 16.38 6 .6
11 NGRSl A I S el Waterbury : The Spencer Grail . i il ? e o b o
Co) LGRS IOE LT S o - <o
23492 (Wagoner-Gates Mill Co., Independence, Mo..... Plainville : Geo. W. Eaton Est. 10.62 5.37 16.00 7.27 55.79 4.95 31.00
23481 |Kent. Williams Bros. Co., Kent, O.---.... ....|Meriden : Meriden Grain an¢ . 10.41 ; 17.00 b i i
Yoay T . v 5.74 7 6.98 55.37 4.50 33.00
Average of these 18 analyses--- I1.41 5.04 16.37 6.54 56.04 6
3 ; } . . A . 4.60 1.00
Average digestible_ ... ..-----~ 10.60 5.4'7 16.72 7.03 55.68 4.50 330.11
sea- Vilgg 13.0 . i i
Mixed Feed from Spring Wheal. ! ‘ 3 i 4-49 39
23618 |Winona. Bay State Mill. Co., Winona, Minn. ._| Zorrington . DLy Talcott ---=8 4
23536 |Vermont. Chapin & Co., Milwaukee, Wis., ... Sujfield: Spencer Bros. -.----"" IT.17 6.0
23340 |Rutland. “ g «" 17| Rockville > Edward White -----* 10.20 v i i bt I b
23415 |Boston. Duluth Superior Mill. Co., Duluth, 10.63 5.05 15'94 8.30 54'59 5'4 30'00
NI o Rl IR B o L i Guilford: Morse & Landon ---° ] g g o i
23626 |Lucky. Federal Milling Co., Lockport, N. Y. _.|New Milford.: F, R. Green ---" % 10.89 ‘10
23588 |Faylor’s. Northwestern Elevator and Mill. Co., 10.08 2_94 i?ig ;g; gggi 372 ;g'gg
Todedt O 0L 2RIREIE oo\ Willimantic : B. A. Buck & C%3 , ; f ' "9 )
* See note on page 286. 92 5.28 17.00 6.82 56.80 4.18 29.00
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I oy oS ealeth s e 0k 8. b BRI AN IV G AL Y

——
4
z ;
g BRAND, ol RETAIL DEALER,
3
w
e
WHEAT ProDUCTS —Concluded.
Mixed Feed from Spring Wheat.
23440 |Fancy. Pillsbury, Minneapolis, Minn. - ._...._. Danbury: Keeler Grain Co,__
23455 |Occident. Russell Miller Mill. Co., Minneapolis, "3
f10 B+ % HRGINI Bl cal el s TGRS el New Haven : R. G. Davis_____
23624 |Regular, Russell Flour Co., Minneapolis, Minn.|Canaan : Ives & Pierce ..______
23420 |Gold Mine. Sheffield King Mill. Co., Minneapolis, X
81 0 e R 0N G MG Bl i el e F el Ansonia :  Ansonia Flour apg
Gtk Gotiilal Juv 0 0
23599 |Superior. Washburn-Crosby Co., Minneapolis, 3
. 1 B o O RN S S DV S U A +--|Colchester : Colchester Grain and
Goal Cogltlgateelol oo T ‘
Average of these II analyses ___
Average digestible_..._________
Mixed Feed, unclassified. )
ganrd iHurony | Chapin & Colalikad L gl e b el s E. Hartford: G. M. White & Co,
23499 |*Columbia. C. M. Cox Co., Boston, Mass ...... New Britain: C. W. Lines Co..
23617 [Newton. C. M. Cox Co., Boston Mass, i Ll Zorrington: D. L. Talcott.____.
Red Dog Flour. 3 '
23517 |*Fancy. Meech & Stoddard, Middletown....... Middietown: Meech & Stoddard
Maize PRODUCTS.
Gluten Feed,
23732 |Atlantic, Atlantic Starch Works, Westport..... Mannfactorer. DLUiLal sl i
Gaapanty iR ot 2 L ee 5
Rigestible. I Luliiaict (0oL L. C I3
23411 [*}Buffalo, Corn Products Refining Co., Chicago,
14 1SR SRR B S ML o ARG i S A s Guilford . G. F. Walter ... --
23441 +Buﬂ'alo Corn Products Refining Co., Chicago,
___________________________________________ Danbury : Keeler Grain Co.----
23467 ‘rBuﬁ‘alo Corn Products Refining Co., Chicago,
......................................... Branford: S. V. Osborn - ------
23525 JrBuffalo Corn Products Refining Co., Chlcago,
........................................... Hartford : Smith, Northam &
s SRR S U G R
Average guaranty__._....-----=
Average of these 4 analyses ----
Average digestible_ .. _..__------
23502 [}Cream of Corn. American Maize Products Co.,
) by s I RN SR OB IS e I S A New Britain: Stanley-Svea Coal
andWood Co.uxlinil.n---=8 ]
23544 |Cream of Corn. American Maize Products Co.,
IN e T R IR b R e N S R Manchester : E. W. McKuhney -
Average guaranty..__.-.-------"
Average of these 2 analyses ---~
Average digestible _..._.-----~
23556 [fCrescent. Corn Products Refining Co., New

Westerly : C. W. Campbell & Co
AR o AN (R
Digestible. o il col oo ==

* Statement of Dealer.

1 Labeled ‘‘ Colored.”
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SAMPLED IN 1909— Continued.
\
ANALYSES.
Price

' Proteln, i Nitrogen-free Ether t%;"
Ash. i (N x 6.25.) RiboE, (Star(&\’,‘lg?;l::)', etc.) E()i't‘:tlst' d

|

|
as7 | 1.8t 5.79 /| 86,39 4.96 $32.00
4.99 17.12 7.60 53.27 5.25 29.00
5.61 16.44 7.17 54.69 5.15 30,00
5.21 ' £7.37 6.99 55.54 4.95 30.00
5.06 16.63 7.16 158,17 .19 27,00
5.25 16.92 7i33 " 54.86 5.02 29.64
B o £ 4.5 42.2 4.4
4.85 17.38 6.05 55.29 5.00 32.00
5.03 15.19 7.88 56.31 5.35 31.00
5.31I 16.75 6.60 56.61 4.66 29.00
2.43 17.88 L.44 62.06 4.38 34.00
1% 32.81 1.40 58.38 1.07 30.00
L 28.00 il At o 1.00
RO 27.9 I.I 52.0 0.9
6.18 27.00 6.38 46.17 3.80 30.00
3.86 28.37 6.85 47.98 2.35 32.00
3.93 24.81 7.04 5I.31 3.56 31.00
5.26 28.25 6.73 48.61 2.06 34.00
U hins 23.75 ] gl 2.50
4.81 27.11 6.75 48.51 2.94 31,78
A 23.0 5.1 P AR 2.4
1.98 29.31 6.44 50.44 2.50 32.00
2.77 26.19 8.00 51.81 3.42 32.00
e 22.50 e Sl 3.00
2.38 27.75 7.22 51.12 2.96 32.00
23.6 5.5 45.5 2.5
5.12 27.63 6.75 49.55 1.51 31.40
Saan 24.00 8.50 I 2.50
23.5 B 44.1 1.3
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Station No.

BRAND.

I
|
H
|
|

i

RETAIL DEALER,

23407
23559

23424

23468

23730

23601

23545

23405

23438

23729

23409
23425

23482

23553
23574
23490
23577

23539
235460

Ma1ze PropucTs— Continued.
Gluten Feed.

Clinton. Clmton Sugar Reﬁnmg Co Clmton Ia.

{Globe. Corn Products Refining Co., New York
and @Ricamol TSNS Sy S0 Ll s LU S

{Globe. Corn Products Refining Co., New York
andiGhicago) THE o ce s Lo bl i L a0 s

tGlobe. Corn Products Refining Co., New York
and Chicagn; T 2oL A00 bu 80l 2l 1 U Sate i

*Jenks. Huron Milling Co., Harbor Beach, Mich.
K. K. K. J.C. Hubinger Bros. Co., Keokuk, Ia..

New England. J. E. Soper & Co., Boston, Mass.

¢ Hominy Feed.
Purity.

S G SR I S DA TR e oS AN
TMU B Baringer, Philadelphia,/Pa. Joo b Lail

Bulfilg. Cereali Co. . Buffalo; N ¥ o sl oo i

{Niagara. Chapin & Co., Boston, Mass.........
“h ‘e ‘e ‘e e .

{Wirthmore. C. M. Cox, Boston, Mass. ....-..

Lenox. R. J. Hardy & Sons, Boston, Mass, ...

Hunter Bros. Mill Co., St. Louis, MO, «ccc_ ...
. ‘o ‘e ‘e “ ‘e ‘o

American Rice and Cereal Co., Keo-|

Bridgeport : Standard Feed Co,

Mystic : Mystic Grain Co
Average guaranty ....._____
Average of these 2 analyses __

Average digestible._.________ ‘
Norwalk: Holmes, Keeler, Sel. :

(o OF VENOHBE DRI -
New Havern . Abner Hendee

Middlefield: A. E. Miller___.___
Average ginaranty. .. .. . 38
Average of these 3 analyses ____
Average digestible: ... . ... @
Winsted : Platt & Coe _...._.__
Guaranty st deciion. oG8 4

Pigestiblais il oo }

Manchester : E. W. McKuhney .
GuatanEy a0 L CAEin VL L
Igedtiblendy louawn to . o O

Bridgeport : Berkshire Mills ___
Guaranteis josgiicot L T 1

Digeptible Lo iae g o o
Average guaranty of all gluten

Average of all (16) analyses -..-
Average digestible_.._._..._...---

Danbury : Keeler Grain Co.----

Guagdntyl Ll | Lo ad ]

Middlefield : A. E. Miller_.-----

Guaranty’ Wl Ll idn D -'
Stamford: W. L, Crabb__...--- :
Holmes Keeler &

Norwalk :
Selleck o, spgieiil . . .«-8
Meriden: Meriden Grain and

Average guaranty__....._..-----
Average of these 3 analyses ----
New London : E. Calkins_.-----

Plainfield : J. P, Kingsley & CO-

Average guaranty._.__....----"
Average of these 2 analyses ----
Plainville - F. B, Newton._-----
Suarlnty. CWlTait L el
Moosup : T. E. Main & Son. ---
Guaranty .. -
Rockuille - Rockville Milling co.
So. Manchester : Geo. W. Straut
Average guaranty - ... ------""

Average of these 2 analyses ---=

* Old stock.
t Statement of Dealer,

{ Labeled *‘ Colored.”

ANALYSES OF COMMERCIAL FEEDS. 311
SAMPLED IN 1909— Continued.
ANALYSES.
Price

& i Nitrogen-free Ether tp er‘
e e TN R
1.02 2ol 6.96 54.53 4.93 $33.00
0.87 22.88 6.35 56.75 3.34 32.00
S 23.00 s ok 3.00
0.95 22.63 6.65 55. 63 4.14 32.00
Th D 19.2 S 49.5 3.4
4.69 26.81 7.58 49.21 1.92 33,00
3.81 27.75 7-7% 47.90 3.25 32.00
2.87 27.19 7.60 50.39 2.49 31.00
AL 24.00 ol L 2.50
3.79 27.25 7-63 49.17 2.55 32.00
P 23.2 5.8 438 2.3
0.80 26.50 6.12 48.85 9.12 34.00
Sy 27.00 4.50 S 7.50
—.en 22.5 4.7 43.5 7.6
1.53 24.81 7.98 53.72 4.41 32.00
LN 23.00 st el 2.30
Lt 21.3 6.1 47.8 3.7
1.00 24.94 7.39 54.16 3.51 34.00
il 24.00 Ay el 3.00
21:2 5.6 48.2 2.9
U lighpl 24.00 s il 2.86
2.93 26.73 6.70 51.23 3.33 32.02
S 22.7 5.I 45.6 2.8
2.90 10.87 4.02 65.13 8.69 32.00
SR 10.00 AR 7.34
2.9, 10.94 4.43 67. 41 8.32 28.00
e 10.00 IR 7.00
2.47 10.37 3.68 63 87 7.86 33,00
.72 10.31 4.29 62.74 8.66 33.00
2/35 10.19 3.57 65.20 7.74 33,00
it Bk 10.25 e Al 8.00
2,51 10.29 3.85 63.93 8.09 33.00
3.07 10.56 4.10 63.67 8.36 29.00
2,65 10.81 4.34 63.73 7.61 20.00
S 10.00 7.00 ;
2.86 10.69 4.22 63.69 7.99 29.00
2.65 10.63 4.47 63.55 8.07 33.00
Hall 9.00 7.00
2.59 11.00 4.34 63.31 8.25 31.00
UG 10.00 cpe 7.50
3.00 10,75 6.16 60.07 9.09 32.00
3.14 10.50 6.85 60.91 9.18 33.00
LA 8.50 10.00 5 Aok 7.00
3.07 10.63 6.50 60. 49 9.14 32.50
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o
Z
_§ BRAND. RETAIL DEALER,.
¥ \ L
MA1ze PropucTs— Concluded.
Hominy Feed.
23472 |¥Husted Milling Co., Buffalo, N ol (AR I AN New Hawven: Abner Hendee
Guagdntyr dsn LA 00
23434 |Steam-Cooked. Miner-Hilliard Mill. Co.,Wilkes- B
Barre Ba ol s S L T T So. Norwalk: Manuel T. Hatch
23450 |Steam-Cooked. Miner-Hilliard Mill.Co.,Wilkes-
{0525 0 =il 2o RO LI S LGB G, G KA Waliingford: E. E. Hall..____
23498 |Steam-Cooked. Miner-Hilliard Mill. Co.,Wilkes- 4
Barge; Rl Rt DN R S L Bristol: Geo. W. Eaton Est, ___
23554 |Steam-Cooked. Miner-Hilliard Mill. Co.,Wilkes- Westerly C. W. Campbell &
Trirpe il Fani o Badion g iiantitiishe i s s it e UG W e S0 L
Average guaranty . ... ... 0
Average of these 4 analyses ____
23460 {Wm, H. Payne & Son, New York _.._...._..._. New Haven: R. G. Davis ._____
23485 $e ¥ ke i QI LSS A s e Merider : August Grulich _____
Average guaranty...... .. .08
Average of these 2 analyses_.__.
23520 |Blue Ribbon. ]J. E. Soper & Co., Boston, Mass..|£. Hartford : G. M. White &
@oyeipratp i s Lol
Goarantys bl Sdiol Lo o O
Average guaranty of all hominy
fesdgil i piann . o L 0 ]
Average of all (19) analyses __..
Average digestible-___.__.... 2 -
23566 |Star Feed Toledo Elevator Co Toledo, ..... Norwick: Chas. Slosberg -.----
23883+ 1 __..|Danielson: Young Bros. Co..-.
aamappise s AURY Borter & Col, Phl]adelphxa, Pa.|Middlefield: C. N. Burnham ..
Average guaranty_...__..-----
Average of these 3 analyses..--
; Average dlgesnble _____________
23443 |Corn Feed Meal. Quaker Oats Co., Chicago, Ill.[Danbury: F.C. Benjamin & Co.
Guaranty o LELuLCEla oL el
. igestible s Lo o
agiqaiConn Seraenings: SCUOL . L iUl YL UL IR S EE o Bristol: W. O. Goodsell
RyYE PropucTs.
23515 |Rye Feed. Boutwell Mill. & Grain Co. T1oy,N Y.|Middletown: Meech & Stoddard
23529 |Rye Feed. *H. D. Stone Mill. Co., Rochester,
Gy g O AR ORI (OO s IOLO L e Unionville: F. D. Lawton & SoB
23423 (Rye Middlings. Miner-Hilliard Mill.Co.,Wilkes- 4 zsonia: Ansonia Flour & Grailt
ey o o o O NN DRCN ey B T N iy ek o SR o G o GoRatuange It | =
23451 |Rye Middlings. Miner-Hilliard Mill.Co.,Wilkes-
Barres Radatii s fyia vt paie! (oL i Cllen Do eiiz s Wallingford: E. E, Hall_.----*
* BuckwHEAT PRrODUCTS. al
23483 |Buckwheat Feed. Dayton Milling Co., Towanda,|Meriden: Meriden Grain an
RIS La LR TR RS G i s S Headi o, L oeanilin . - -2
23581 Buckwheat Middlings. Quinebaug Grist Mill,

Paniclson . N eEmua (o ol e U TSI

Danielson: Quinebaug G'rft]\/m]

* Statement of Dealer.

ANALYSES OF COMMERCIAL FEEDS. 313
SAMPLED IN 1909— Continued.
ANALYSES.

Price

g i g Nitrogen-free Ether l;"

Water. ik (rl‘;r}?tﬁc-;;:) Bibots (Starch:ﬂgr:g; etc.) E()!(Tt;ta.t)m o
9.30 2077 10.31 3.82 64.86 8.94 $33.00
P 1 10.14 A SN 7.02 W
9.72 2.69 10.87 3.30 64.86 8.56 33.00
9.67 2.81 10.94 4.51 62.99 9.08 29.00
9.20 o7 11.13 4.89 62.99 9.02 33.00
9.63 2.58 10.75 4.25 64.19 8.58 29.40
(i A 10.00 3.00 S 7.50 it it
9.56 by 10.92 4.24 63.76 8.81 31.I0
10.02 2.51 10.81 3.80 64.86 8.00 3I1.00
9.91 2.63 11,06 3.82 64.22 8.36 31.00
gL Ahiass 11.49 e S 8.00
9.96 2.57 10.94 3.81 64.54 8.18 31.00
10.74 2,89 10.50 4.25 63.35 8.27 32.00
_____ Al 10.00 ALY LR 8.00 L
---- —--- 9-99 - - - 7-47 ----
9.97 2.73 10.70 4.36 63.78 8,46 31.42
JuE el 7.0 2.9 56.8 7.8 L
10.22 2.90 8.75 9.83 61.24 7.06 3I1.00
9.35 3.15 8.88 10.68 60.78 7.16 29.00
9.64 2.97 8.75 9.93 61.68 7.03 27.00

e LA 7.00 10.00 5.50
9.74 3.01 8.79 10.15 61.23 7.08 29. 0o
L AL Ade) 5.7 6.8 54.5 6.5 *
10.38 2.55 11.19 3.65 63.68 8.55 32,00
Pnt el 9.00 BRI 4.00 P
AR e 7.2%7 2.48 56.78 8.47 RGN
9.83 3% 9.56 10.09 66.23 2.92 20.00
11.56 3.24 14.38 3.12 64.65 3.05 28.00
11,83 3.00 14.50 2.86 64.86 2.95 32,00
5999 3.15 15.37 3.34 63.16 2.99 32.00
11.92 2.97 12227 3.52 63.34 2.94 29.00
10.09 3.58 16,31 25.07 40.79 4.16 26.00
12.21 4.83 32.13 8.88 33.59 8.36 32.00
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Station No.

BRAND.

RETAIL DEALER,

23570
23474

23523
23532

23516

23605

23538
23428

23571

23614

23558
23598

23461

23478

{Jersey. M. G. Rankin & Co., Milwaukee, Wis.

BarLEY PRrRODUCTS.
Malt Sprouts. y
Wm. Rahr & Sons, Manitowoc, Wis...oooouamacn

Dried Distillers’ Grains.
A]ax Flakes. Ajax Mill. & Feed Co., Buffalo,
Al

¥@onnecticut Gloten /Ul il 1 R L o i

*Corn Distillers’ Grains. A. B. Porter, Phila-
delphiagPaldi Sl LUl snd g s HEe s s

{

Dried Brewers' Grains.
Anheuser-Busch Brew. Asso., St. Louis, Mo._-.

Farmer's Feed Col, New York....coooil Lo oo

Sch]itz' Brewing Co., Milwaukee, Wis.__...--.-.

Mixep FEEDS.
Corn and Oat Feeds and Oat Feeds.,
Corn and Oats. Buffalo Cereal Co., Buffalo, N. Y.
Proverrdeyelih (Ec Il i ol i 2 G,
Oat Feed. Chas. M. Cox Co., Boston, Mass.--.
Boss Chop Feed. Great Western Cereal Co.,
Chidago. TS ORI sl e U A

De-Fi Corn and Oat Feed. The H. O. Co., Buf-
falio RN YRl AR b Sia el g L R

Yantic: A. R. Manning
Goarantse clse ool Lo T U
New Haven: Abner Hendee _
Griatanty oS L
Average of these 2 analyses___—
Average digestible_...._______~

Average giaranty ... oo .o
Average of these 2 analyses____
Average/digestible . __ ... &8
Middletown.: Meech & Stoddard

Winsted: E. Manchester & Son
Suaranty e tesrl Lo T

Tigestibles it wio il Lo _ e '

Swffield: Arthuy Sikes.....--8
Guartanty olioe i . e
Norwalk: Holmes, Keeler &

Selleek Cq. ieilolind ool 28
Graaranty| e R i oo oo
Yantic: A. R. Manning...-----
Guaranty oLl onasl .o -
Average guaranty of all samples
Average of these 3 analyses.---
Average digestible. ... __._.-----

Zorrington: F. U. Wadhams &
oty B0 R U GRS SRR
Guaragibyn LU L s
Westerly: C. W. Campbell&co'
Guatantyio L gLt s
Colchester.: Colchester Grain &

Guargnty. C00LIEIE0 LT s <o

Meriden : A, H. Cashen_..----°

Gaaranty)( il il oo

* Statement of Dealer.

Thompsonville: H. K. Brainard

Guaranty ool oo S ]
SeiNigestible Sl GG ibic L L S

& J
New Haven: R. G, Davis-----"

ANALYSES OF COMMERCIAL FEEDS. 315
SAMPLED IN 1909— Continued.
ANALYSES.
Price
Pritein: B Niu:ogen-free Ether 3;:
Water. nhs (N x 6.25.) G (Starc]‘l;:‘::fr:; etc.) E(’%;T.:)t'

9.69 5.33 28.69 8.10 46.41 1.78 $30.00
bl s il 25.00 11.00 A 2.00 Ll
110.14 5.93 25.50 12.67 44.38 1.38 25.00
< gAY 25.00 Lol LB 2.00 L
9.91 5.63 27.10 10.38 45.40 1.58 27.50
A RSN 21.7 3.5 31.3 1.6 F gAY
5.39 3.75 29.94 9.83 38.44 12.65 34.00
'5.63 1.64 30.56 11.90 36.61 13.66 34.00
o BN ZLIAG 31.00 Ul el 12.00 oLy
5.5 2.70 30.25 10.86 37.52 13.16 34.00
Bl B 22.1 10.3 30.4 12.5 A
8.16 4.01 . 26.25 8.58 41.23 11.77 32.00
bR LY 30.00 AL Sl 15.00 WL
o d A0 19.7 8.2 33.4 ) 4 - el
6.47 1.80 27.63 14.70 36.11 13.29 30.40
QUi | iy 24.00 A AL {0 o
i G 20.2 14.00 29.2 12.6 Lon
9.00 3.20 26.88 14.14 39.29 7.49 30.00
LLA AR 24.00 M ARl 7.50 DL
7.48 3.21 28.06 11.98 41.71 7.56 28.00

Yo S 26.30 HLE e 7.60 Ll
8.05 3.26 28.19 13.84 40.95 5.71 30. 00
{the ot L 24.50 ) L) s 6.50 Al
Bl SN 24.93 AR ; 7.20 PloSHE
8.18 3.22 27.71 13.32 40.65 6.92 29.33
25 ) 30080 22.4 6.5 23.2 6.1 WAHE
| 10.97 2.09 10.38 5.44 66.03 5.09 34.00
T ik 10.00 RS by 1 5.00 duind
11.35 2.04 9.56 3.75 69.50 3.80 33.00
ey AL 11,00 sl ! 4.00 HANGAN
| 7.26 6.21 5.06 25.92 52.89 2,66 26.00
- LR 6.00 P Ll 2.00 i B
9.09 5.21 9.69 7.68 62.62 5.71 28.00
--e- Y 8.00 11.00 e, 3.50 Wy
8.34 4.56 7.50 16.72 59.64 3.24 32.00
i AELT 8.00 21.00 Al 3.00 S
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Station No.

BRAND.

RETAIL DEALER.

23414

23625

23512
23563

23470

23486

23458
23567

" 23550
23521
23622
23513

23410
23430
23475

23514

Mixep FreEDS— Continued.
Corn and Qat Feeds and Oat Feeds.
Jim Dandy Feed. The H. O: Co., Buffalo, N. Y.

Corn and Oats. Husted Milling Co., Buffalo,
N. Y

Korn-Oato. Meech & Stoddard, Middletown - _.
% 3 . (X3 3

Victor Feed. Quaker Oats Co., Chicago, Ill.__.

Wheat and Corn Cob Feeds.
Jersey Mixed Feed. Indiana Mill. Co., Terre
Pl autes b dlie s ahiiod Ui 0 L e i n L S R

Blue Grass Mixed Feed. A. Waller & Co., Hen-
dersony Ky oot ey Tee s S NG Lo S e
Blue Grass Mixed Feed. A. Waller & Co., Hen-
dersony Iyl (0 il LR S IE L i L

Proprietary Horse Feeds.
Molac Molasses Horse Feed. American Cereal
@ayiChicagos THL S Qo iiiynn B Sl il Seaiie b

Hexagon for Horses. American Hominy Co.,
INeswEIN OF R 'L el e L i D LR

Sucrena Horse and Mule Feed. American Milling
@aic G higegoals T Lut iy il e S C R O I S

*“Ubiko” Horse Feed. The J. W. Biles Co., Cin-
(of i yer 1k O s JCANIGRSAC OO I SR ENIGR  HE B febety

Horse Feed. Buffalo Cereal Co., Buffalo, N. Y.

BonnielBarse Feed!ndg ot vy Lia 00 Lge il

Sugaroto Horse Feed. North West Mills Co.,
Winonap Minnus e el dgio e diee . fCetl

Guilford : Morse & Landon __
Guaranby bbb oo STl S k-

Marshlficia e ion s

Average of these 2 analyses ___
New Hawven : Abner Hendee ___

Average of all Corn and Oat
Feadss(rglei o -0 0 .
Average digestible._____.__._____

New Haven : R, G. Davis__....
Norwich : Chas. Slosberg ------

Average of these 2 analyses_-..
Average of all (3) Wheat and

Corn Cob Feeds
Average digestible

New London : P, Schwartz Co. -
Guaranty ... i R --
Hartford : L. C. Daniels Grain

Thomaston: L. E, Blackmer----
Garanty Gusiign L Sl e

>
Middletown : Meech & Stoddard
GRazanty il ol L. R
Stamford: W. L. Crabb.-.-----
GRudvamw. s 0Ll e
So. Norwalk » Manuel T. Hatch
CanAranieyey. KO UITOL LD o =8

New Hawven : Abner Hendee ---
Gavaeatity L0 e

Middletown : Meech & Stoddard

ERAYADIY 21 b we siis s w2 228

* Statement of Dealer.

L

New Milford : Ackley, Hatch &

Gearanty e ConGlul s 0 N 3

Meriden : August Grulich_____. V
Guazanty it Lol S ]

Gdranty. LD L SO E

ANALYSES OF COMMERCIAL FEEDS. 317
SAMPLED IN 190g— Continued.
ANALYSES.

Price

i Nitrogen-free Ether Pok

P > - B ton,

fahe (Nr:tél:S-) bk (Starch, [g:;xt,. etc.) E(th‘;z:'c)t.

5.64 7.56 23.08 53.84 2.57 $24.00
SR 7.50 s Tl 2.75 LR
2.53 10.38 5.58 65.79 4.75 34.00
Ly 9.00 ARV W 3.00 A
3.45 7.31 13491 63.87 2447 20.00
3.61 7.06 12.86 65.67 2.29 33.00
Laal 7.00 g AT 3.00 sy
3.53 7.19 13.28 64.77 2.38 31.00
3.65 8.75 11.63 61.01 5.II 29.00°
R 7.50 12.00 B 3.00 AR
3.90 8.53 12.44 62.08 3.77 30.20
L2l 6.1 6.0 51.5 3.3 S
4.32 11.62 15.32 56,02 2.83 25,00
il 10.00 AT B, 2.50 e
4.02 II.31 14.51 56.28 3.35 25.00
4.20 11.25 16.17 ‘55.50 3.02 30.00
i 9.00 XA P 2.00 R
4.11 11.28 15.34 55.89 3.19 27.50
4.18 11.39 15.33 55.94 3.07 26.67
AU 7.2 4.3 39.7 2.8 Sl
5.73 10.88 11,69 50.24 2,37 25,00
4.34 8.50 13.76 58.73 5.49 32.00
W 6.00 10.00 PR 5.00 R
6.11 9.13 8.55 62.41 3.00 29.00
agbeil 10.00 Gdu FRAA 3.50 Skt
3.64 20.38 9.34 51.04 7.15 34.00
e 16.00 A i 6.00 LR
3.46 11.50 8.75 61.71 4.53 33.00
A 10.00 A it 4.00 et
2.83 11.44 8.45 63.39 3.55 33.00
Yiss 14.12 5.53 Ly 4.15 Sl
4.13 11.94 10,08 59.02 4.10 34.00
i 12.00 o )t 4.50 bl
8.06 15.44 19.71 40.97 5.68 29.00
AL 12.00 el KNI 2.50 i
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o
4
g BRAND. o RETAIL DEALER.
E ’
BlE
Mixep FEED—Continued.
Proprietary Dairy and. Stock Feeds. 7
23615 (Sucrene Dairy Feed. American Milling Co., Torrington » F. U, Wadhamg
HOhicape; Bl L uBte kbl e S i LR bt (TN A AR AR
i Ceugrantyeiint S 0 i 3
23448 |Unicorn Dairy Ration. Ajax Mill anll Feed Co., 3
Bofalo N ey s b S Gl e S U Bethel : Johnson & Morrison
23454 |Unicorn Dairy Ration. Ajax Mill and Feed Co.,
I FEATOUS NSV S ANING Y el i Ml Sl il 1 New Haven : R. G. Davis_____
Guarante Gl Ui o o
. Average of these 2 analyses
23487 |Union Grains, Ready Ration. The J. W. Biles |[Soutkhington : Southington Lumg
GOl Cincimnats) @ UEE §L R ol 1A 10 ber & Peed Coi . L TS :
23507 |Union Grains, Ready Ration. The J. W. Biles |Waterbury: D. L. Dickinson &
ol Batialo | N i Lo Caai BNl DGR RING SONRRC R S L
23569 |Union Grains, Ready Ration. The J. W. Biles
Che ¢ Buffaloy NN e b e (gl S aiies oL Yantic : A. R. Manning....___
Gruaranty VouluTuns Lo [
Average of these 3 analyses .._.
23453 |Calf Meal. Blatchford’s Calf Meal Fact., Wau-
Rega bl it e SOl R S g o TS Wallingford : E. B. Hall . ______
Guaranty o soiin i . oo
23479 |Creamery Feed. Buﬂ'alo Cereal Co, Buffalo, Mguien Meriden Grain & Feed
1 e G B b Nyl e it 2 0 O el R R IR
Graranty iyl ol sl i C S
23613 |Buf-Ce-Co. Stock Feed, Buffalo Cereal Co, Torrington : F. U. Wadhams &
B falo DN VS s GOIE L S LR o A TR o (00 .
Guarantyioii il Lol oo
23551 |Wirthmore Stock Feed. C. M. Cox Co., Boston,
Fd B RO IRl L oGN IGRIAERE. o 1 S BGneU A e New London: Beebee & Bragaw
Guaranty ... dl oolis oo 2o
23445 |Daisy Dairy Feed. Great Western Cereal Co.,
(3008 {oc ool ) ISR Al e Sl i e a0 e b D SR Danbury: F. C. Benjamin & Co.
Guaranfy .. l8 U0l L. -
23408 |Sterling Stock Feed. Great Western Cereal Co.,
(755 e W e R Al A D AR S L ol D Stamjford: Scofield & Miller----
Guaranty.s-o.Ldull. oo - .- ‘
23568 [Stock Feed. W. H. Haskell, Toledo, O. ____.___ Norwick: Chas. Slosberg ------
Guarantyiauioulsianiy, o -
2543t MiBonnieBaiey Feed ol L0 00 L nd 0l A0ugl A0, 8 So. Norwalk: Manuel T. Hatch:
SUIGu Ayl v L L
23489 |New England Stock Feed. The H. O. Co.,|Soutkington: Southington Lum
12 TR o e ek el AT A S AR DL ber & Feed Co....._...----"1
Guaratiey . Ll il - ]
23462 |Badger Dairy Feed. Chas. A. Krause Mill. Co.,
Milwankee Wi tkowy o L e R New Haven: R. G. Davis.----~
: Gravanty’ .. L 00G T - ‘
23537 |Badger Stock Feed. Chas. A. Krause Mill. Co.,
MitwwaniceeyaVaiio s dh ) vl oL SIS Suffield: Arthur Sikes._.----
Gigrahty L dL AL - -2
23610 |Electric Stock Food. Milwaukee Grains and nS
Feed Co., Milwaukee, Wis. -oooocooonoonion.. Winsted: E. Manchester & SO
. Setaranty, UL L -
23484 |Sugarota Dairy Feed. North West Mills Co., ‘

Winond,  Minnddwistiao bl e il de bl die

Mcriden: Arvgust Grulich----=>

1

ANALYSES OF COMMERCIAL FEEDS. 319
SAMPLED IN 19og9— Continued.
ANALYSES.
Price
per
k Nitrogen-free Ether ton.
P J ;
i (Nrg%'e";;') ol (Starcl;:x:‘tgr:%,' etc.) E()I(“t:tljt. i
8.21 16.75 10.26 50.88 4.73 $28.00
s 16.50 Al e 3.50
3.12 26.50 8.60 45.59 7.67 33.00
2.79 25.37 9.1I 45.89 7-25 33.00
26.00 9.00 b 6.00
2.96 25.94 8.86 45.73 7.46 33.00
4.78 24.31 9.50 43.84 7.86 33.00
4.97 23.94 9.61 44.69 8.08 34.00
5.64 24.25 8.78 44.13 8.03 33.00
24.00 7.00 7.00
5.13 24.17 9.30 44 21 7-99 33.33
>

4.82 27.75 5.92 46.40 5.20 70.00
PGS 25.00 Lre i e 5.00
4.34 20.50 9.62 50.05 6.14 32.00
ALOLH 18.00 Aieis 4.00
2.74 8.75. 8.41 65.37 5.20 31.00
SRy 8.00 sy 4.00
4.09 10.50 8.91 61.24 7.40 32.00
W 9.00 St 4.00
7.68 15.69 12,55 52.67 3.006 28.00
Y 14.00 S bt 3.00
4.82 11.25 8.00 61.12 5.24 30.00
oLl 10.00 9.00 AL 4.00
3.03 9.94 6.02 64.38 8.16 32.00
e 8.00 6.00 ey 4.00
3.35 - 21.06 7.05 53.16 4.58 33.00
15.87 5.53
4.20 8.13 14.52 57.41 5.69 34.00
9.00 12.00 WA 4.00
7.58 19.00 12.01 47.49 4.15 27.00
gl 16.00 12.00 3.50
6.58 13.3% 14.89 51,38 3.30 32.00
10.00 12.00 ; 4.00
6.78 15.31 9.55 56.20 2.38 27.00
12.00 10.00 Il 2.00
8.00 16.87 18.67 42.13 4.87 28.00
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S
z
g BRAND, RETAIL DEALER,
ﬁ ’
1]
Mixep FEED—Concluded. .
Proprietary Dairy and Stock Feeds.
23555 |Sugarota Dairy Feed. ~North West Mills Co.,
[ Winona, Minol 00 e 2ot BRALELE Lo cunils Westerly: C. W. Campbell & Cq,
Average guaranty...__..____ 3
Average of these 2 analyses ___
23494 |Quaker Molasses Dairy Feed. Quaker Oats Co., 3
Chicarad LT w0 e D RGiag e Dl Lol Bristol: W, O. Goodsell ______
Guariney e UL o L
23406 |Schumacher’s Stock Feed. Quaker Oats Co.,
Chicago TYR S (S s e ORGS0 L g 0 Bridgeport: Berkshire Mills____
Guarantyuai s (Lo
23503 |Schumacher’s Calf Meal. Quaker Oats Co.,|NVew Britain: Stanley Svea Coal
Ehieagod I ate Jul sl TS L ey n LB g 0 and ' Wood Co.v- ... 8 1
Guagantye-oi i UL L
23603 |Derby Stock Feed. Tioga Mill. and Elev. Co.,
Wiavierhy NG IV G (e I e Winsted : Theo. Wachter.______
Caaranty s ci ) linels L
23508 |Economy Feed. Tioga Mill. and Elev. Co.,|Waterbury: D. L. Dickinson &
MWeaverly. /NG IV 0T Dide LU i LR Vol e o Sonrainaain e i Lo L T
’ GuarantypllOd oo i
23435 |Alfalfa Stock Feed. Otto Weiss, Wichita, Kans.|Vew Canaan: C. H. Fairty___58
Guaranty i pline D, L L I
Proprictary Poultry Feeds.
23421 |Poultry Feed. Buffalo Cereal Co., Buffalo, N. Y. |4#nsonia : AnsomaFlour&Gram
Coraln oot oo L
Gruaranty Al o o
23477 |Queen Poultry Mash. The Albert Rickinson Co., 1
|75 5 N 0 BB e SN SRl ol L PR s e B Meriden: A. H. Cashen__------
s fGuarantyls Ll e le el -
23429 |G. W. Alfalfa Meal. Great Western Cereal Co., Norwalk: Holmes, Keeler & Sel-
Ehicacal THIEvribins vl SO Re R S Alc i leakiGo.diiiunso . . S
Guaranty Ll LG .
azdda | Bonnie Poultry Faed Jin oot blil  olig sl i So. Norwalk: Manuel T. Hatch-
Guaranty. o SUn il .. - -2 “
23469 |Poultry Feed. The H. O. Co., Buffalo, N. Y. __|Vew ZHaven: Abner Hendee----
; ¢ Guarantyo.cf i Ghile L - -=o
23505 |Dry Mash Feed. Park & Pollard Co., Boston,|Waterbury: The Spencer Graint
e oy ORI UL IR SO o SR N Gl SO {97 A RO PR RS
Guaranty il lvin ol oo e
23519 (Growing Feed. Park & Pollard Co., Boston,
MassifiblEahE Ly 0TS E. Huartford: G. M, White & C0
Gauaranty/ Lu DL oo
23463 |Lucerne Pure Ground Alfalfa. M. C. Peters
Mill SCalOmahaliNeb vt DLAE O By New Haven: R. G, Davis ----
(L2 T A SRR 3
23600 |Purina Mill Feed Mash. Purina Mills, St. Louis,
7o NI e S IS U NIRRT s 1, New Haven: J.T. Benham Est
Crdaganty ol Boa 0l oo g
23496 |American Poultry Feed. Quaker Oats Co.,
Chicagae TUYL- i MBEaan ) it di o Ji L JURseb Bristol: W. O. Goodsell ----- i
Chuaranty Ll oo e
23585 |Every Morning Mash Feed. Ross Bros. Co., :
Winrcesten. . oDl Cull S0 L gl s 8l LS oA Putnam: F, M. Cole....----"~

Graranty P Ll L e

I~
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I}NALYSIS OF COMMERCIAL Fl’;.‘EDS.
SAMPLED IN 1909— Concluded.
ANALYSES.
Price
P i B Nitrogen-free Ether per.
ot e Sl el O B 8
7.94 15.00 g8 43.29 6. iy
A 18.00 WG 4;:; i
7.97 15.94 18.24 42. 71 5.81 27.70
6.02 16.25 $f 12,98 53.02 2.98 28.00
4.15 II.50 10.96 50.15 4.82 33.00
A 10.00 Ha Tl s 4.00
‘
3.1 18.13 3.49 57.57 8.39 65.00
VHAT 19.00 ALY Ll 8.00
3.61 12.00 10.79 58.46 6.49 32.00
BLail 10.50 13.00 Lt 7.00
3.24 11.25 14.08 56.77 6.13 30.00
AR 10.00 S fyb il 5.00
5.31 1212 11,68 57.13 2.82 34.00
Lty 12.00 Y 3.00 :
2.89 16.12 4.82 59.82 5.56- 38.00
15.00 o don 4.00
4.48 13.62 8.46 57.96 3.64 38.00
Gl 10.00 3.00
8.78 14.87 29.09 36.48 2.10 38.00 :
s 14.00 Sl 2.00
‘3.65 19.06 5.45 57.01 4.48 37.00 -
14.75 S 4.64
3.54 17.62 5.62 57.14 4.82° 36.00
R 17.00 5.50
13.05 19.81 6.15 47.96 7
AN 20.00 g.og b
3.59 14.56 3.07 62.73 3.89 .00
R 14.00 LR GG 3.00 i)
10.10 15.12 26.74 35.58 ;
il 12.00 il I-?S j iy
4.87 16.31 8.69 57. 5o 2.28 40.00
gl 17.00 LA 5.00
3.20 13.69 5.07 62.16 6.09 37.00
14.50 SRk 4.50
8.91 19.63 10.29 - 45.80 5.45 40.00
12.00 A 3.50

/
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Nutrients Purchasable for One Dollar.

Fiber and

Protein. Nitrogen-free Fat

il Extract. 3

1. Feeds containing over 30 per cent. protein... 16.4 22.4 3.6
2, 5 i 25 to 30 i " 14.3 28.1 B
& « @ B0 Lo 2g vl 12.6 33.1 20
4. i i 15 to'20 1 N 8.9 30.7 2.6
A i 2 10 totas: i # 5.8 36.4 3.0
6. o B less than 10 per cent. protein 4.0 40.2 3.4

The variations in the amounts of digestible fat supplied in the
different groups are comparatively small. The differences in the
other two ingredients, however, 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 fertilizers, and most necessary to “balance”
the feed 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 protein. But even if
he wishes to buy starchy food he can get more for the same
money in group three than in four, and considering that he gets
more than twice as much protein together with nearly the same
amount of carbohydrates in group three as in groups five and
six, the economy of buying these very low protein foods even for
the starchy matter in them is more than doubtful.

.

PART 1V.

NINTH REPORT

OF THE

[ATE ENTOMOLOGIST OF CONNECTICUT

‘the Director and Board of Control of the Connecticut
Agricultural Experiment Station: .

~ In the transmission “of this my ninth annual report as state
mologist of Connecticut I have followed the custom of pre-
g years. The report covers the calendar year of 1909,
cept the financial statements, which are for the fiscal year
ding September 30th, 1909.
Respectfully submitted,

' W. E. BrirTON,

State Entomologist.

OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
FROM OCTOBER 1ST, 1008, T0 SEPTEMBER 30TH, I90Q.

x Insect Pest Account.

i ! RECEIPTS.
BERECIEL . Tenkins, T reastrery il s ot s ausbhs's aloli $3,000.00
Account of 1907, balance ........ W o ) 779.47
S ale of ‘duplicate pamphlet .. .. ... ... usedliiinan .50
$3,779.97
EXPENDITURES.
: "ﬁel.d, office and laboratory assistance ............. $1,740.76
Printing and illustrations ..........ooooveeiinnnn. Egi1s
B T R G 53.62
Stationery ..... MR LRI Gk Sl S P20
Telegraph and telephone ..........ecoveiueeiis.. R Gy

EEse Troioht and /cattage ..o Lo rit e I Y 16.36
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Tabrary e el S T kS e $80.13
LaBoratory, apparatus and supplies ............... 303.15
Offee supplies’ UG e e S Ty 15.26
‘Fraveling expenses: (1 Vinis L Wngti s e (i il iining 251.44
Balance, cash.on/hand il b e los it 0 na, 1,151.86 /
d T §3.770.02
Gypsy Moth Control Account.
RECEIPTS.
Brom | E. H/ Jenkins, Treasgres . 4 (L0000 $1,500.00
Account 0f7008.  halande kil A Ll e 3.22
$1,503.22
EXPENDITURES.
For salary of superintendent, and labor .............. $802.60
Brintings fo el d i W GRS 1.60
Toals atd supplies o AN O pis SR ol 111.55
Express, freight and cartage ............. LR 30.61
Travelino:expenges i o vl Lk SUld £ R 146.64
Balanece eash ton hand i U o ot g pie 410.22
——— $1,503.22

Memorandum:—This account of the state entomologist has been duly
audited by the State Auditors of Public Accounts.

OrrFicE ForcE AND FI1ELD ORGANIZATION.

Mr. B. H. Walden has continued as general assistant and
Miss E. B. Whittlesey as stenographer, as in former years. Mr.
G. H. Hollister, who has been in charge of the gypsy moth work at
Stonington, on account of the success of that work in reducing
the number of the insects was not needed for the whole season.
After the scouting Mr. Hollister was employed by the H. L.
Frost & Bartlett Company from February 1st until July 1st,
when he worked at Stonington until August 20th, and then helped
in the nursery inspection. On October 16th Mr. Hollister began
his duties as forester of Keney Park, Hartford, where he has
charge of pruning, planting, spraying and removing trees. We
were, however, able to secure his services at Stonington in
scouting work during the week ending December 18th. Mr.
Hollister was also able to assist us at Wallingford the following
week in destroying egg-masses of the gypsy moth, which had
just been discovered there.

Mr. Arthur I. Bourne, A.B., a graduate of Dartmouth College,
and a graduate student in entomology at the Massachuetts Agri-
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ltural College at Amherst; was employed from June 23d to
ember 1st, most of the time working on aphids, but helpiqg
ith the nursery inspection work when needed.

LecTURES, CORRESPONDENCE AND SUMMARY OF INSPECTION
WOoRk.

‘During the calendar year of 1909, twenty-two lectures have
given before granges and other agricultural meetings and
tific societies. Fifteen of these were illustrated with lantern
ides. Of inspections, forty-nine nurseries have been examined,
-eight certificates granted, and thirty orchards, gardens and
enhouses have been examined for pests; 224 boxes and pack-
ves of imported nursery stock were inspected at their points of
ation and fifty-two winter nests of the brown-tail moth found
estroyed; 249 samples of insects and their work received
identification; 1,514 letters and thirty-three packages relating
 the work of this office have been sent out.

ExmiBITS.

ion had an exhibit of its work at the State Fair at Berlin.
1y cases of pinned insects were shown, as well as life history
and Riker mounts of species which are especially injurious
Connecticut. Photographs and charts were also a part of
display, but what attracted the most attention and excited
most interest was about twenty jars and cages of living
cts. These included mosquitoes (both Anopheles, the malarial
nd, and Culex, the non-malarial ones) and several kinds of
0d-sized larvee like tobacco worms, cecropia, io and tussock
terpillars, which could be obtained at that season of the year.
everal dozen Riker mounts of insects were shown in New
otk City early in October in connection with the general
ion exhibit at the Jewish Farmers’ Fair.
Special exhibits in Riker mounts were made in connection
the entomologists of the other New England States at the
England Fruit Show, held in Boston the middle of Octo-
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ber, and at the meetings of the Entomological Society of America,
also held in Boston the last week in December.

At the meeting of the State Board of Agriculture in New
Haven the second week in December, a large exhibit was made
by the Station, considerable material Being furnished by the
entomological department.

PUBLICATIONS FROM THE ENTOMOLOGICAL DEPARTMENT, 1900.

Eighth Report of the State Entomologist (Part XI of the Station Report
for 1007-08) ; 86 pages, 20 text figures, xviii plates. 0,000 copies, dis-
tributed in March, 1909.

Report of Committee on Injurious Insects, W. E. Britton, Chairman, read
at the annual meeting, February 3, 1909. Report of the Connecticut
Pomological Society, 1909, p. 24; 4 pages.

The San José Scale. Commecticut Farmer, April 10, 1009. .

The Peach Sawfly. Correspondence slip, illustrated, reprinted in Con-
necticut Farmer, June 26, 1909. :

Spraying Potatoes. Correspondence slip, illustrated, June, 1909.

Book Review, “Our Insect Friends and Enemies,” by John B. Smith,
Sc.D., Professor of Entomology in Rutgers College and Entomologist
of the New Jersey Agricultural Experiment Station. Science, Vol
XXX, p. 283, Aug. 27, 1909. ;

Connecticut Laws Relating to the Suppression of Insect Pests, Plant
Diseases, and Contagious Diseases of Bees. September, 1909.

Canker Worms. Correspondence slip, illustrated, October, 1909.

Bulletin 165. The San José Scale and Methods of Controlling It, by W.
E. Britton. 24 pages, 13 figures. 11,000 copies. November, 1900.

The San José Scale. Correspondence slip, illustrated, November, 1909.

The Cocoons on the Sassafras Tree. Guide to Nature, December, 1909.

Gypsy Moth at Wallingford. Connecticut Farmer, December 25, 1909.

INSPECTION OF N URSERIES.

This work was commenced August 3oth, and was nearly all
finished before November 1st. It was done by Messrs. Walden,
Hollister, Bourne and Britton.

The accompanying list of nurserymen contains forty-seven
names as against forty last year. One nursery was inspected
in the spring and forty-eight in the fall. One of these
nurseries being attached, the owner could not carry out the
treatment prescribed by the state entomologist, which was
necessary in order to obtain the certificate. One firm had no
stock to inspect, and was dropped from the list, and nine new
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rms have started in the business. Two of these were started
specially for growing seedlings for forest planting, but plainly
aust be inspected under the law. Some of the others make a
ecialty of ornamental stock with a view to supplying the local
ade. The condition of the nurseries was on the whole rather
tter than last year, as many of the nurserymen now under-
d how to keep their stock free from scale and are giving
is feature of the business much'more attention than a few years
o. The list of firms receiving certificates in 19og follows:

oF NURSERY FIrMs IN CONNECTICUT RECEIVING CERTIFICATES IN I90Q.

4 g Certificate ~ Number ot
Name of Firm. Location, issued. certificate.
BRI Collinsville: 1oLl Oct.l 6, 334
es Bros. Nursery Co........ Yalesville bl L2 n] Sept. 22, 329
U T New: Hawen 2L 1uUL Oct. 20, BEE
o R SRR Pomfret Center ._. Oct. 8, 339
and. D Wm. & C/Fio.o... Thompsonville .._.  Oct. 12, 344
B oS, AL L Burnside ... ool Nov, - 1, 364
EEeiahisl Thos, E./...oo. i o PesniRivertiliine 6 Lor A 350
e N i Pseptina, | 4o
j@pman, C. E. .. _............. North Stonington_. Oct. 13, 347
Stotk & Lyon ...l .l._..l0 Norwalle iy Jwi Oct. 27, 360
ne Nursery Co., The F. E._.  Stratford......._._ Qi s iiiiaas
nn. Agricultural College__.._. STOTPRL Gt C i Dec. 7, 369
nn, Agr. Experiment Station,
#ﬂrest Nursery (S. N. Spring,
ate Forester, New Haven)... Rainbow (Windsor) Oct. 13, 346
R AW B New Haven___._... Oct. 20, 356
“n]& L RSO Bl Greenwich ... .._. Oct. o, 342
L R Manchester ... Sept. 24, 330
st Rock Park Nursery (G. X.
Bnthyn, Supt.). ... <. _._..... New Haven_.__... Sept. 7, 325
ity Nursery Co, . e opioas New Haven ...... Sept. 11, 326
BRWOOd Nursery._..coolo-oaia Stamford: ol dilind Nov. 16, 367
tdner’s Nurseries ... _....... Cromwell 2L it 0d Oct. 27, 359
B G0 HVHL L L New Canaan -..... Oty Hs, 332
L N PG BN So. Glastonbury... Nov 23, 368
?cbmb, U M SRRGO ME Granby!/s el i Oct. 2, 331
@iston & Sons, J. R._.--.. --- Mansfield Depot .. Nov, 15, 366
iy yt's Sons Co., Stephen  __...- New Canaan _..... oty (5 333
u;b}:ard & Co., Paul M. ..o Bristoll/cLastiganri Oct. 18, 351
RS W W Hartford .88 kit Oct. 8, 338
€y & Sons, David S....._... West Hartford .... Oct. 7, | 337
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Name of Firm, Location. Cei;;if:da.tc ?e‘:z?f?g;tzf
Keney Park Nursery (G. A. Par-

Ker Supe Uil Gt UL Al Hartford .U alu il Nov. 1, 365
Malaone|iGeol WL i ol LUl i Highwood .. ._..... Dev.'s1, 371
MitchelRan Col' Late iGU it iy Manchestet -.._.... Oct. 22, 337
Mount Carnrel Forestand Nursery

e (eI St LT VO Mt. Carmel......_. Oty iy 343
North-Eastern Forestry Co. -._.. g Hamd%!avaér;d Renit } (8 ot A 340
New Haven Nursery Co..._..... New Haven .._.... Oct. 29, 363
Bhelps) k. jWessoni et licel Jis Boltonobslo i Oct. 29, 362
Pierson, A N coali i il ol Cromwell ..._..__. Sept. 14, 327
Platt Co.,;The Frank S, ..i ... New Haven.. ... . Ogct. /27, 361
Purintan, Gy QL gui i ol nii o HartfardCusaigecnl Oct. 18, 352
Rosemore Nursery Co........... Litchfield (2) . 1. Oct. 20, 354
Ryther i Cn Bt Ll i Lo el d Notwich Lis uoliy Oct. 25, 358
Sehleiah erth/ B ColClmbye A o Bridgeport «eueaa-- Qotii 1 349
Schoonman, W, J. ... ST Padieldont oy 18 1T 370
Seatt JoU WS e R S B e Harttord L L g Oet 112; 345
Slgrman( GoH L Tl D 0 Hartford/se s 0y (B {5 gy 93E
Starndrd, Mrs, BRI 0Ee L Westbrook (Lilst 6 Oct. 13, 348
Midbourtre & Co gl e it uite i Hartfordii L iar Oct. o, 341
Woodrafl, (CuiV Dl i L sl T Orange o il Oct. 18, 353

INSPECTION OF IMPORTED NURSERY STOCK.
By W. E. BrittoN AND B. H. WALDEN.

On January 1oth, 1909, we received notice from Mr. George
G. Atwood, Chief of the Division of Horticulture of the State
Department of Agriculture, Albany, N. Y., that nests of the
brown-tail moth, Euproctis chrysorrhea, Linn., had been found on
nursery stock brought into this country from France, and Mr.
Atwood instructed us regarding the measures planned for
handling such stock in New York City.

Though we are expecting each year to find the brown-tail
moth in this State because of its natural spread from Massa-
chusetts or Rhode Island, we cannot run the risk of its being
brought into the State on nursery stock through lack of thorough
inspection. An attempt was made, therefore, to inspect all
importations so far as we could learn about them. On Febru-
- ary 4th, Mr. Walden examined some stock at the nursery of
C. R. Burr & Co., of Manchester, Conn., which had been
grown by Louis Leroy, Angers, France. Some of the fruit
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seedlings were found infested by nests of the brown-tail
oth which were usually on the extreme tops of the shoots and
e therefore rather conspicuous. The following notice was
once issued and sent to all nurserymen of the state:—

New HAaveN, February 5, 1900.

ear Sir:—Several winter nests of the brown-tail moth Euproctis
rusorrhoea have just been found on nursery stock imported from France
o Connecticut. The dangerously injurious nature of this pest is well
own from its ravages in Massachusetts, New Hampshire and Maine,
if possible, its further distribution and spread in this country must
prevented. I therefore request you to notify me at once of any
ortations received during the fall or winter and of any shipments
ted this spring, so that inspection can be made. Please hold boxes
til an inspector can reach your nursery before unpacking them. This

#n important matter.
Very truly yours,

W. E. BRITTON,
State Entomologist.

The accompanying table shows the details of the examination
is imported stock.

n all 224 boxes and packages were examined, and the work
essitated 51 trips and the equivalent of 48 days’ work for one
Most of this inspecting was done by Mr. Walden, but
ssrs. Hubbell and Britton also examined some of the stock.
s work, though involving considerable time and expense
was needed for investigation, was deemed so important
it was not safe to neglect it.

Of all the stock inspected, only one lot, containing thirteen
boxes from the nursery of Louis Leroy, Angers, France,
orted through the agency of H. Frank Darrow, 26
ay Street, New York City, was found infested.
boxes on arrival were all placed together in a barn,
re they were kept for some time before being unpacked
before we knew of their arrival. Fifty-two winter
of the brown-tail moth were found on fruit seedlings,
«§ew on pear and quince, but most of them were on apple and
rf apple stock. These nests contained living caterpillars.
me of the caterpillars leave their nests when in a warm place,
d for this reason it was thought unsafe to allow the stock to
Untreated. The nests were clipped off and destroyed, and all

24
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seedling stocks dipped root and branch in a mixture of “Scale-
cide,” one part in 20 parts of water. Moreover, the boxes, the
interior of the storage house and the packing material, were all
drenched with another kind of miscible oil, “Target Brand Scale
Destroyer,” used in the proportions of one part to about 12
parts of water. An attempt was made to burn the sphagnum
packing material, but as it was wet, it was not a satis-
factory treatment, and this material was then soaked with the
oil preparation. )

“The dipped stock was pruned root and top, and some of it
grafted and planted out. Though some of it failed to grow, the
percentage was no greater than with some other lots of imported
nursery stock not so treated.

In caterpillar time Mr. Walden made an inspection of the
trees and other vegetation growing in the vicinity of the nursery
and packing houses, and another examination was-made in the
fall, but no evidences of infestation by the brown-tail moth were
found.

Some nests were found in Port Chester, N. Y., on nursery
stock from Massachusetts, which was planted out on an estate
only a few rods from the Connecticut line. The case was reported
to us by Mr. C. T. Hotaling of Greenwich, and we at once com-
municated with the New York authorities. They investigated,
found several caterpillars, and burned all vegetation over quite
a large area. Subsequent inspections showed no traces of the
presence of the insect in that locality.

The imported nursery stock was sent to nearly every state in
the Union, and in some states thousands of brown-tail nests were
found. It is extremely difficult for state inspectors to get track
of importations except as notified by the nurserymen purchasing
the stock. When asked for notice of the arrival of such stock,
the customhouse officials have, in some cases, refused to give it,
remarking that they were United States officials and were not
obliged to take orders from state inspectors. Much of the stock,
however, arrives at the port of New York, and New York state
inspectors watched carefully and notified us and the inspectors of
other states on the arrival of stock consigned to our respective
states. In a few cases the Bureau of Entomology of the U. S.
Department of Agriculture at Washington notified us of the
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rival of stock for Connecticut from foreign countries.
ndoubtedly there were a number of importations entering
hrough the port of New York of which we received no notice, as
yell as many shipments entering the state through other ports.
his experience and the great danger of bringing serious pests
into the country emphasize strongly the need of some adequate
~ system of Government inspection, and it is hoped that some
egislation along this line may be enacted by the present Congress.
Most nations have systems of inspection of similar imports at the
yints of entry, but there has never been any provision for the
federal inspection of such stock in this country, and the only
pspection that it receives is made by state officials. Some nations
rould have at once issued an embargo against all nursery stock
tering the country from France, or even from Europe, after
eiving infested shipments; but nothing of this kind was done
yy our Federal government.

¥
‘i.
SOURCES OF IMPORTED NURSERY STOCK.

Coun.try. No. of Boxes or Bales.
i e e S e R R R I 2
IR A L T A v R e e e T 16

L g RRAE BT R A S B S G SR Y 7%

sy SR AR P R R 03t
o e RS L S LR SO ety 109
B e G s S R 6
b G B SRV NI A S o)
RO R S S AR S Ot R B 3;

OVISION FOR THE INSPECTION OF APIARIES TO
SUPPRESS CONTAGIOUS DISEASES OF BEES.

- A bill providing for the inspection of apiaries in Connecticut
as introduced into the legislature of 1907 by the Connecticut
eekeepers’ Association. Owing to the form of this bill and
 the fact that the members were not united in their opinions
arding the requirements of such a law, the matter was
Or.ted unfavorably by the committee. The members of the
\.?_Clation agitated the question, and it was suggested that the

* o . ]
" One shipment contained 52 nests of brown-tail moth.

1 A_ll (simall pine seedlings for forest planting. Only a small portion
amined, '
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work be placed in charge of the station; a bill to that effect
was therefore drawn up and introduced into the legislature of
1909. After the usual number of hearings and changes in the
bill made by the committee, the following bill was passed:

AN Act CONCERNING THE SUPPRESSION OF CONTAGIOUS DISEASES AMonNg
BEEs.

Chapter 185 Public Acts of 1909.

SectioN 1. Duty of state emtomologist to act on complaint. TFor the
purpose of suppressing contagious or infectious diseases of the honey bee,
it shall be the duty of the state entomologist, when complaint is duly
made, to examine and verify, and treat or destroy cases of foul brood
among honey bees.

Skc. 2. Authority to appoint inspectors and to examine apiaries. In
pursuance of the provisions of this act, the state entomologist or any
person whom he may appoint for that purpose shall have access at reason-
able times to such apiaries or places where bees are kept and where honey-
comb and appliances are stored as may be designated in any such
complaint.

Sec. 3. Authority to make regulations. The state ‘entomologist is
authorized and empowered to prescribe suitable forms for and make
regulations regarding such complaints, and shall keep the same on file and
open to public inspection; and he is further authorized and empowered to
make, in his discretion, reasonable rules to govern, and reasonable pay-
ments for the services of agents whom he may appoint to carry out the
provisions of this act.

Skc. 4. Obstruction illegal. Penalty. Any person who impedes, resists
or hinders the state entomologist or any agent whom he may appoint in
the performance of the duties imposed by this act shall be fined not more
than twenty-five dollars. -

SEc. 5. Provision for defraying expenses. To carry out the provisions
of this act the necessary expenses, to an amount not exceeding five
hundred dollars, shall be paid by the comptroller on duly accredited
vouchers.

Approved August 2, 1909.

This law did not go into effect until October 1st, 1909, too
late to do any work this season. On October 2oth the following
inspectors were appointed:

H. W. Coley, Westport—Inspector for Fairfield, New Haven,
Middlesex, and New London counties.

A. W. Yates, Hartford—Inspector for Litchfield, Hartford,
Tolland and Windham counties.
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The appropriation for the work is very small, being only
0o for two years. It will be impossible to cover the entire
" State on this amount of money, but a start can be made. As
spections can be made only on complaint, it is necessary to
have complaint blanks filled out and signed. These can be sent
the office of the state entomologist or to the inspector named
above under whose jurisdiction the locality may be.
Blanks for these complaints have been printed and two of
ibem with a circular letter have been sent to each member
f the Connecticut Beekeepers’ Association. The form of the
k and a copy of the letter are given below:

APPLICATION FOR APIARY INSPECTION.

E. BritToN, State Entomologist, i
Agr. Expt. Station, New Haven, Conn.

car Sir:

‘The apiary of Mr. of , Conn.,

uspected of being infested with either American or European foul
od, and I therefore respectfully request that you have it examined
der the authority given you by the Public Acts of 1909, Chapter 185.

Yours truly,

Address

Complainant.

OFFICE OF STATE ENTOMOLOGIST.

AGRICULTURAL EXPERIMENT STATION.

NEW HAVEN, CONN.

I February 15, 1910.
0 THE BEEKEEPERS OF CONNECTICUT : i

ear Sir:
I am mailing you in this letter some blank applications for apiary

Dector of your district named below :

H. W. CoLey, Westport, Conn., inspector for Fairfield,
New Haven, Middlesex and New London counties.
A. W. Yares, Hartford, Conn., inspector for Litchfield,

Hartford, Tolland and Windham counties.

Hons ?.bout the location of the apiary. It must also be signed. A man
Sign an application for the inspection of his own apiary.
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Please send to this office the names of all beekeepers in your locality,
together with any other information, such as number of colonies in each
apiary, for permanent filing to aid us in this work.

Very truly yours,
L W. 'E. BRITTON,
State Entomologist,

Card records of the apiaries of the State (as far as the
information can be secured) and all inspections of them will
be.kept on file in the office of the state entomologist and open
to the public during office hours.

Beekeepers and others interested can aid by sending informa-
tion regarding their apiaries or the names of other beekeepers.

MUNICIPAL SPRAYING OF ELM TREES IN
CONNECTICUT IN 1909.

Serious injury to elm trees by the elm leaf beetle for the
two seasons of 1907 and 1908 led us to expect in Connecticut
an attack of extraordinary severity in 19o9. The danger was
further indicated by the drought of July and August, when
usually many of the pupez are killed by the white mold fungus
which is prevalent in a moist season, and later by the unusually
large number of adults which appeared in the spring.

Warning was therefore given in the last report and in the
various lectures given by the state entomologist. Several towns
and cities through their selectmen, directors of public works,
park superintendents, and tree wardens, conferred with the state
entomologist, who gave advice and in a number of cases visited

the locality and examined the trees. There was quite a demand

for illustrated lectures on the “Care and Protection of Shade
Trees,” and the state entomologist gave thirteen such lectures
on this subject before granges, schools, village improvement and
civic associations. At a town meeting in Clinton, May 19th,
it was voted to appropriate $1,000 for spraying the elm trees,
there being about 8oo trees of this kind along the street and
highways of the town. Several other towns raised money by
taxation to care for their shade trees. In some cases the town
authorities purchased spraying apparatus and hired local help
to do the work, while in other towns the spraying was done by
contracting firms who make a specialty of such work. Where
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wn or city funds could not be obtained for the purpose,
provement associations raised money and hired the work done,
r provided for having it done at the owner’s expense where
suthorized to do so. 3
The city of New Haven let a contract to spray 7,500 elm
es in the original twelve wards, giving two sprayings at the
te of about $1.49-per tree.
. The statistics collected by this office show that over 20,000
1 street trees in the State were sprayed in 1909 and at least
arly half of ‘these were sprayed twice. No doubt there were
y others of which we received no record. In addition there
re also hundreds of elm trees on private grounds that were
ayed to forestall the attacks of the beetle.
 The following is a list of persons and firms known to have
e commercial spraying in Connecticut in 1909 and is given
here merely for the convenience of those who desire to com-
unicate with such persons and firms for estimates and bids.
‘should be understood that in publishing this list the station
o way endorses or guarantees the work done by these firms.
uch of it, however, is known to us and must be considered

ST OF F1RMS ENGAGED IN COMMERCIAL TREE SPRAYING IN CONNECTICUT

IN 1009.
SR T e S N L A New Haven, Conn.
IR R A S T e s e el Danbury, Conn.
S N ety M ORISR S SR e SRR Norwalk, Conn.
R R NS A S B S G Greenwich, Conn.
EEETOst 8 Bartlett Co., H. L. ........0 00000 Stamford, Conn.
B T Tamed O .0 L e o e L Westerly, R. L.
‘ R TR RN SR S RIS SR Greenwich, Conn.
o SRR D R S Norwich, Conn.
e e R T SR R. F. D. 2, Putnam, Conn.

Mount Carmel Forest and Nursery Co...Mount Carmel, Conn.
Munson & Whittaker Co..Boston, Mass., and New York, N. Y.
New Haven Forestry Co..966 Grand Ave., New Haven, Conn.
Providence Forestry Co. ..840 Chapel St., New Haven, Conn.
e o TSGR Hartford, Conn.
Shattuck & Co., Frederick B. ..Tremont Bldg., Boston, Mass.
B hG0nman, W T, e dh b Danielson, Conn.
,S.chults L da A SIS o L Hartford, Conn.
U Chos TT e e Hartford, Conn.
Smith, LA AR RS RSN e b 01 0y RO Natick, Mass.
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Stevens, | T i FSNE LD Seul 2R R Ty Stamford, Conn.
Eaylor; vandes i Golis el gt e Wallingford, Conn.
Miithersol .\ Tk s di e 1 Montgomery St., Jersey City, N. J.
Wontidy,! B.iS. e i ool s o SN eve! Canaan . Conn.

v

COMBATING THE GYPSY MOTH IN CONNECTICUT,
STONINGTO}\I INFESTATION.

For previous accounts of the discovery of this pest and efforts
to exterminate it at Stonington, the reader should consult the
reports of this station (1905, p. 246; 1906, p. 235; 1907-08, pp.
300 and 772).

The scouting was done in the winter of 1908-09 by Mr. G. H.
Hollister, who has had immediate charge of the work as local
superintendent for three years, and Mr. Miller, a scout furnished
by Mr. D. M. Rogers, special field agent in charge of the gypsy
moth work for the Bureau of Entomology.

Only six egg-clusters’ were found.

Early in February, 1909, Mr. Hollister began work for H. L.
Frost & Bartlett Co., pruning and spraying trees, and returned to
the gypsy moth work at Stonington about July 1st. He was also
able to help there for about a week early in May, while the
trees were being banded with burlap. During the remainder
of the time through May and June Mr. Fred Hoadley was in
charge of the force.

As the result of our efforts during the three preceding years
the infested area had been reduced so it was not considered
necessary to band as many trees as heretofore. About 6,000
trees were banded and though a careful search was made only
ninety-eight caterpillars were found. Considerable scouting was
done during the caterpillar season, especially around the out-
side edges of the infested area. No caterpillars were found this
season at Walnut Grove, though the trees were banded as usual
and were faithfully watched.

Messrs. Dennis and Casey, government scouts, were sent to
Stonington by Mr. Rogers, and in company with Mr. Hollister,
they scouted the infested territory again during the second week
in December. Only one egg-mass was found. The government
scouts afterward examined the territory northeast of Stonington
toward Westerly, R. 1., but nothing was found.
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e following figures show the results of our work at

ington
© Egg-masses Caterpillars Cocoons
Date. destroyed. destroyed. destroyed.
L AN 73 10,000 47
A S SAMA RO 188 2,036 200
O ER 76 2,560 44
TQ0Q. . covvvnunnannns 6 98 0

seems therefore that the gypsy moth is well under control
onington. Probably a few caterpillars will be found there
ming summer, and it will be necessary to repeat the work
anding the trees for at least two more seasons, and even
it is thought to be exterminated, the locality will require
‘ul examinations annually for several years.

Hollister scouted for about two weeks in the northeastern
of the State and furnished the following notes:

e following towns and villages were visited and sections
d over in search for any evidences of the gypsy and brown-
tnoths Putnam, Danielson, Plainfield, Dayville, Moosup,
ng, East Killingly, Thompson and East Thompson.

trees and bushes, and in some cases fences and buildings
e vicinity of the railroad stations, were looked over and
those near the garages.

e trees and bushes along the trolley road from Danielson
ast Killingly were also scouted and those along the high-
leading from Putnam north to the state line.

scouting was done during the latter part of January,
No evidence of either species of moths were found in the
e-mentioned places.”

WALLINGFORD ‘'INFESTATION.

overy of the Gypsy Moth at Wallingford. The following
ing was taken from the Wallingford news in one of the
Haven daily papers of Monday evening, December 13th,

Warden Becroft yesterday discovered cocoons containing eggs
at he is informed are gypsy moths. They are on maple
N North and South Colony Streets, Meadow Street and
'Whlttlesey Avenue. The street department will get busy
th a wash of creosote, and it is requested by the warden
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that residents throughout the borough investigate and ascertain,
if possible, if cocoons of a similar nature are to be found else-
where. The warden claims the moths were brought here by
autos passing along Colony Street.”

This item was noticed by Mr. ‘Walden, who brought it to the
office the next morning and who was sent to Wallingford during
the day to investigate the report. Before he could find Warden
Becroft to learn the source of the report or the locality infested,
Mr. Walden noticed two €gg-masses on the trunks of trees on
Whittlesey Avenue, and at once telephoned the news to the
office, and the entomologist visited the place in the afternoon.
By this time Mr. Walden had found a spot on Union Street
where egg-clusters were abundant and counted nearly 300 on
one tree. A large number were found on some of the maple
trees along this street and on several backyard apple trees.

The presence of this pest in Wallingford was discovered by
Mr. Leslie A. Brown, a designer of silverware in the factory
of the R. Wallace & Sons Mfg. Co. Mr. Brown lives at 179
Christian Street, near the corner of Main, and in traveling to : »
his work takes a diagonal route toward the factory, crossing y e Bt e B
Whittlesey Avenue, Orchard and William streets, through '
Meadow to Church and Colony and thence down Quinnipiac
Street to the factory. It was on Meadow Street near Church
where Mr. Brown noticed a cluster of eggs on the trunks of
a maple tree one morning on his way to work. The next morn-
ing he saw several other egg-clusters in the vicinity and informed
Mr. William E. Becroft, the warden of the borough.

Mr. Brown formerly lived in Newburyport, Mass., and moved
to Wallingford in October, 1908. He had seen the gypsy moth
at his old home in Waltham, Mass., and was thus able to recog-
nize the egg-clusters when he saw them in Wallingford, though
he had passed the trees a great many times without noticing
them.

Mr. Becroft then looked about and saw a few egg-clusters on
each of the several streets in that vicinity and noticed some
not far from his own house on North Whittlesey Avenue. The
worst infested spots, however, had escaped notice until discovered
by Mr. Walden. .

Destroying Egg-Masses. The next day (December 15th) we
had men at work soaking these egg-clusters with creosote oil
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to prevent their hatching if broken open and the eggs scattered.

Warden Becroft furnished one man, who was used to climbing,
and who worked the remainder of the week with Mr. Graham
and Mr. Walden, the latter being in' charge.

The following week Mr. Hollistér, who had been scouting in
Stonington, worked for five days at Wallingford in scouting and
destroying egg-masses. Back of the stores on Center Street.
between Meadow and William streets, was a bad center of
infestation which now appears to have been the original one,
from which the pest may have been carried to the vicinity of
Union Street on rubbish placed on the Whittlesey Avenue dump.
A heavy snowstorm on Christmas day preventing further scout-
ing work, but up to this time nearly 6,000 egg-clusters had
been found and destroyed.

Educational Work in Wallingford. Some of the gypsy moth
cards issued three years ago were distributed by Warden Becroft
in store windows and other conspicuous places around Walling-
ford. On February 7th, seventy-five of these cards were sent by
request to Mr. Marsh, superintendent of schools, who agreed
to place one in each schoolroom in town.

Life history sets of the gypsy moth in Riker mounts, 6% x 8%
inches in size, were prepared and five (one for each building)
furnished to the schools. One was placed on exhibition in the
public library.

On December 23d, the state entomologist, Dr. Britton, gave
an illustrated lecture on the gypsy moth before the Wallingford
Grange, showing a number of local views. Dr. Jenkins was
also present, and spoke briefly regarding local conditions. The
meeting was an open one, to which the public had been invited.
Nearly one hundred persons were present, some of whom were
not members of the Grange.

On January 3d, Dr. Jenkins lectured before the Ladies’ Aid
Society in the public library and referred to the gypsy moth
infestation in Wallingford and to the local conditions.

On February 1st, Dr. Britton lectured to the teachers and
pupils of the Wallingford public schools, showing lantern slides.

Warning Notices Scattered Over the State. The codperation
of the New York, New Haven & Hartford Railroad Company
was sought and permission received to post warning notices in
the waiting-rooms of the railroad stations throughout the State.
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new and revised edition was printed of the cards issued three
ears ago and a copy was sent January 13th to each station
ent of the road in Connecticut. The railroad company kindly

_conneclicul Agricultural Experiment Station

NEW HAVEN, CONN.

SPECIAL BULLETIN

MALE MOTH
CHRYSALIS or PUPA

FEMALE MOTH

THE GYPSY MOTH

Porthetria dispar. Linn

A DESTRUCTIVE PEST OF ALL VEGETATION

[These ilnstrations are natural size)

e WARNING!

The caterpillars devour the foliage of fruit, shade and forest trees, including
coniferous trees, often killing them. Other kinds of vegetation are also attacked.
It has done incalculable damage in Massachusetts during the last twenty years.
small colony was discovered in Stonington, Conn, in 1906, which by careful
’k has been nearly exterminated. In December, 1909, a large infestation was
yund in the village of Wallingford; and vigorous action is now being taken

inst it. Eggs hatch about May Ist, and the caterpillars feed jupon the trees
til July. When young, they descend upon threads, and may be carried to new
plgm by trains, carriages, automobiles, or any passing vehicle. When nearly
‘mature the caterpillars feed at night, hide under rubbish during the day, and crawl
bout in going from tree to tree. Chrysalids’ may be found under fence rails and
holes in trees. The adults appear late in July, the male flying by day, and
female resting on the trunks of trees, The eggs are laid on trees, usually on
the trunks or under side of the large branches.

Destroy eggs by soaking egg-masses with creosote oil.

Band trees with burlap, and crush caterpillars found under the bands in June.
- Spray the foliage with arsenate of lead (5 lbs. in 50 gallons ‘of water).

It is a violation of the law to transport living specimens.

Persons finding insects or egg-masses resembling the gypsy moth are asked
to kill the specimens by dropping them into alcohol or gasoline, and send them
for identificationsto

W. E. BRITTON, State Entomologist
Agricultural Experiment Station-

CATERPILLAR

New Haven. Conn.

Fig. 2. Facsimile of warning notice posted throughout the State.

: nished a list of the addresses of the station agents, and also
‘sued orders to them that the cards be posted in the stations.

imilar arrangements were made by the Central Vermont Rail-
Toad Company, and cards have now been posted in all railroad
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stations in Connecticut. Cards were also mailed to all post-
masters in the State, with a request that each card be put
in a conspicuous place, and to the secretaries of all granges
in the State. ,

How Did the Pest Reach Wallingford? This question cannot
be answered, because we have no direct knowledge and can only
give what seems to be the most plausible explanation of it. As
the area back of the stores on® Center Street, between Meadow
and William streets, was by far the worst infested section, it
was probably the starting point of the infestation. As these
stores are constantly receiving goods from manufacturers and
dealers in the infested region of Massachusetts, it is not improb-
able that an egg-cluster was brought on a crate or packing box
and left in the rear of one of the stores. Possibly some
family may have moved from eastern Massachusetts into one
of the houses nearby, bringing unwittingly and unnoticed an
egg-mass upon the packing cases or garden utensils.

The Whittlesey Avenue and Union Street infestations are
quite near the spot where rubbish is dumped on South Whittlesey
Avenue and may be explained, we think, by its presence.

From the size and appearance of the Wallingford infestation
and the abundance of the egg-clusters, it is probable that the
gypsy moth has been there at least four years, but how it could
have escaped detection for so long when so abundant is hard
to understand.

Up to March 1st, about 7,500 egg-clusters had been found
and destroyed. :

Organization and Progress of the Suppression Work. Mr.
Donald J. Caffrey, a graduate of the Massachusetts Agricultural
College, has been secured as local superintendent in charge of
the work. Mr. Caffrey began his duties in Wallingford Janu-
ary 24th, 1910, and at this writing has four men under him.
With what local help and cooperation he can obtain from the
property owners and borough officials, the trees in the infested
section will be pruned, scraped and the cavities filled or tinned
over, and some of the fences, outhouses and chicken coops over-
hauled before the eggs hatch May 1st. In order to do effective
work it will be necessary to spray most or all of the trees, shrubs
and hedges in this section after the leaves appear. For this
purpose a mixture of lead arsenate will be used. The spruce
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e around the cemetery is infested and will need to be
oughly treated with lead arsenate and tree tanglefoot. All
within this infested area will be banded with burlap next
son, and in order to care for the work in a proper and effective
ner, men must be kept at work until the middle of August
first of September.

. The illustrations accompanying this report, Plates II-XI, show
h better than any verbal description, the conditions of
. infested region.

Mr. Dexter M. Rogers, special field agent of the Bureau of
omology, in charge of gypsy moth work, with headquarters
Boston, was informed of this newly-discovered infestation,
d visited it on December 2oth, in company with Drs. Jenkins
1 Britton. Mr. Rogers expressed a willingness to codperate
the suppression work, and we requested him to send scouts
o help us examine the region around the village. On February
- he brought three men, who are now at work.

It is too early to make any definite statements regarding
limits of the infestation, but no egg-clusters have been found
iside of the village and nearly all of those destroyed were
d between the railroad and Main Street and between Ward
’t on the south and Christian Street on the north. Several
clusters were found east of Main Street near Ward.

Lvery effort will be made to exterminate the Wallingford
DS: 1310th colony. This is the farthest west of any existing
tation and if it is not suppressed will be a constant menace
only to the whole State of Connecticut but to New York
New Jersey as well.

THE ROSY APPLE APHIS.

Aphis sorbi Kalt.
Aphis pyri Boyer.
Aphis malifolie Fitch.

hough the season of 1909 was especially an aphid year and
all kinds of plant lice were abundant, the kind that
o ly caused more damage than any other is a pinkish or
4 plish species found on the fruit spurs of apple trees and
5 ‘thF rosy apple aphis. This species has of course been
t m Connecticut for a long time, though there are few



344 CONNECTICUT EXPERIMENT STATION REPORT, J9OQ-IQIO.

records. I have observed it in a number of different localities
during the past sixteen years; but apparently it did little
damage and scant attention was paid to it. In 1908, however, it
was brought to my attention in the orchard of Mr. E. M. Ives
of Meriden, and it was chiefly there that these studies were made,
some of the work being done by Mr. Arthur I. Bourne between
June 24th, when he entered the employ of this office, and
November 18th. . { i

During 1909 it was much more serious than in the preceding
year and caused great damage to apples—not only to the season’s
crop of fruit but to the trees as well.

Specimens were received from Putnam, Manchester, Walling-
ford, West Haven and Stratford, and the insect was observed
at several other places.

DIrFreRENCE BETWEEN THE GREEN AND Rosy APPLE APHIDS.

The most troublesome plant lice on apple in Connecticut are
the green apple aphis, 4. pomi De Geer, and the rosy apple
aphis, the identity of which seems not to have been well estab-
lished. For instance, we find accounts of apparently the same
insect as Aphis sorbi Kalt., as Aphis pyri Boyer., and as Aphis
malifolie Fitch. The green apple aphis was described briefly
and figured in the report of this station for 1903, page 250.
It attacks the terminal shoots and tender leaves, causing the
leaves to curl. It affects the tree chiefly by restricting the growth
and is much more serious on young orchard trees and nursery
stock than upon old trees. All stages are bright green except
the oval egg, which is green when first laid but soon turns
to a shining black. Eggs are laid on the terminal twigs late in
the season and are conspicuous and often abundant. The rosy
apple aphis is pink or purplish in color and seems especially prone
to attack the fruit spurs and the inner portions of the tree
top rather than the terminal twigs and exterior part. The eggs
are smaller and much less conspicuous than those of the green
apple aphis, and one often needs to hunt carefully in order to
find them at all, as they are hidden around the buds, sometimes
partly under the scales.

The attacks of the rosy apple aphis affects seriously the fruit
and prevents its growth and development, causes it to be gnarled
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nd irregular in shape. The leaves curl early and often turn
- yellow and fall late in June if badly infested.

- The green apple aphis remains on the apple leaves and shoots
throughout the season, but the rosy apple aphis leaves the
“apple and goes to some other unknown plant host—during
he latter part of June—returning to the apple in October and
r laying eggs to carry the species through the winter.

Lire History.

The eggs of the rosy apple aphis hatch about the middle
April just as the green leaves begin to show at the ends
the buds. On April 16th, in Mr. Ives’s orchard at Meriden,
e aphids were hatching and the buds had opened just enough
o show the green tissue. = Many newly-hatched aphids could
seen on the opening buds, though many eggs were still
nhatched.

These aphids were abundant through blossoming time and
‘were thick on the young fruit. During the latter part of June,
about the first of July, they disappeared entirely from the
and did not return again until October.

On November 12th, 1909, the aphids were laying eggs, though
a few could be found. ;

DEscripTION,

The following description and measurements were made by
Bourne: '

Ist Stage. Color is an almost transparent white when just
rn, rapidly changing to a cream white as they begin to feed.
S are very conspicuous—deep red. Body nearly oval.
te}'lor end of abdomen bluntly pointed. Antennz almost
ualing length of body, z-jointed ; 3d and sth joints much the
est. Joints 1 and 2 hardly longer than wide. Antenna
I€mote at base, no frontal tubercles. Head, broad, flat in front
een bases of antennz. No noticeable lines of division into
ﬂ_lree body regions. Legs, long in proportion to size of body.
ISt and joints of tibiee, dusky. Beak, long, slender, reaching
ond the 3d coxe. Cornicles, short, scarcely more tha;
:LCS, not longer than 1st segment of abdomen. Wider at
‘than tips, i

R inpthis Stl:ltg :ff square at ends. Straight. No cauda
e 25
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2d Stage. Almost twice as 'large as 1st stage. Color, a deeper
yellow. Eyes very deep red. Much more developed than in
preceding stage. Body, very convex, almost oval. Head, flat
in front. No constriction back of eyes. A very short tubercle,
hardly more than a ridge, on each margin of prothorax just
back of eyes. Antenne, 6-jointed. Outer joint the longest and
dusky. Do not reach quite to base of ‘cornicles. Tarsi and joints
of tibize and last joint of beak, dusky. Cornicles equal in length
two segments of abdomen. Straight, somewhat tapering and
tips flaring a little and quite dark. Legs are not so large in
proportion to size of body as in 1st stage. Tibie are distinctly
hairy, especially toward tip. b

3d Stage. (Form that will be wingless.)

Color, brick red. More noticeable along dorsal portion of
head, thorax and margin of abdomen. Body, much more con-
vex and considerably larger than preceding stage.  Tips of
antennz, joints of tibie, whole of tarsi, tips of cornicles and of
rostrum, a dusky color. Antennz, 7-jointed, reaching back
beyond the base of cornicles; 3d and 7th joints nearly the same
length. Head, narrowed slightly in front, back of eyes broadens
considerably. Eyes dark red, almost black, with a prominent
ocular tubercle and promirent tubercles on prothorax. Each
segment of abdomen with a tubercle on margins. Cornicles, of
medium length, straight, tapering slightly, quite slender, ends
flaring. Dorsal portion of abdomen, a faint greenish yellow.
Can begin to distinguish the embryos forming within. Legs of
medium length, with distal ends of tibiz covered with long
bristly hairs, as is the very tip of abdomen. Beak, quite long
and slender, reaching a little beyond 3d coxz.

3d Stage. (Winged form.)

Body, some longer and of about same width as other form.
The color is paler somewhat than in wingless form. More of a
yellowish tinge, especially near dorsal portion of abdomen. Tips
of antennz, cornicles, tibie and beak and whole of tarsi, dusky.
Eyes, dark red, as in other form. Antennz, 7-jointed, not quite
reaching base of cornicles. Legs, only moderately long. Cor-
nicles, rather short and thick. Slightly tapering. -Ends cut off
square on 2d segment of abdomen in front of cauda. Two short
blunt tubercles, and on the last two segments of thorax are a
pair of wing pads, giving the appearance of shoulders to the
insect. Ocular tubercle very prominent. Short blunt tubercle
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on each segment of abdomen on margins. Beak, slender, reach-
to posterior coxa.
4th Stage. (Winged.) Brick red, most pronounced on head
nd thorax. End of abdomen, wing cases, antennz, legs and
" peak, yellowish. Tips of antenna and beak, cornicles and tarsi,
ky. Body is somewhat covered with a powdery substance.
more elongated than oval. Cornicles, straight, wider at base
an tips. Tips flaring. Not reaching to the end of the
omen. Cauda, none or inconspicuous. Abdomen, tipped
th a few long hairs. Antennz, reaching but little beyond
iddle of abdomen. Eyes, very dark red. Ocular tubercles
‘ resent, not as prominent as in wingless form. Head constricted -
ymewhat just behind the eyes. Prothorax with two prominent
_"'eral tubercles. Two pairs of wing cases very prominent.
ront pair much longer than hind pair. On abdomen, the two
soments from end each bear a pair of tubercles. The outer pair
small, set nearer together. Tips, dark. Short. A tubercle on
ich segment of abdomen on outer margin. Embryos can be
. 'inly seen through the dorsal portion of abdomen. Beak,
ender, reaches almost to posterior coxa.
4th Stage. (Wingless.)
olor, same as in winged form. Brick red on head, thorax
id margin of abdomen. On dorsal portion of abdomen color
hanged from red to orange and yellow, and the embryos
be seen within. Antenna, tibize, cornicles and beak with
thin tips, dusky. Cauda, inconspicuous. Two pairs of tuber-
es on segment before tip of abdomen, as in other forms
- the same stage. Each segment of abdomen with a short
bercle on each margin. Abdomen, very convex, almost as
ad as long. Prothorax, with two prominent tubercles.
biz, distinctly hairy. Head, narrower in front than back of
ennz. Eyes, very dark red. Ocular tubercle, prominent.
eak, only moderately long, not reaching much beyond 2d coxz.
itennz, almost reaching to bases of cornicles, 7th joint longest.
onsiderably smaller than adult and not nearly so convex even in
oportion to length. Body, sometimes covered over with
Wdery substance.
dult. (Wingless.)
- Color, head, thorax and margin of abdomen dark reddish
OWn. Quite dark and usually covered with a powdery sub-
¢e which gives the insect a deep blue color. Along the top
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 abdomen the color fades to a lighter yellow and the embryos
in give a greenish tinge to the abdomen. Legs, white,
cept tips of tarsi and tibie, which are dusky. Beak tipped
with black. Cornicles, pale greenish yellow tipped with black.
atennz, almost transparent, except tips, which are dusky.
yes, reddish black. Head, narrow in proportion to rest of body.
ntennz set wide apart and fixed directly to the head. A short
ercle midway between bases of antennz in front. Ocelli
esent.  Ocular tubercles, not very conspicuous. Antenne,
7-jointed. 3d longer than other joints. Reaches a little over

alf the length of the abdomen to bases of cornicles.  Beak,
der, reaching halfway between middle and posterior coxe.
othorax, with two prominent tubercles. On other segments
ere are a pair of blunt tubercles, hardly more than ridges, the
- pair being the more prominent. Legs, long and to some
tent hairy. Abdomen, with short blunt tubercles on outer
rgins of each segment. Along the dorsal portion the eyes of
embryos within are very conspicuous. Cornicles, moderately

' body. Cauda, small, not very conspicuous. Hairy. On the
\ segments in front of cauda are two pairs of small tubercles,
e pair next to cauda being the smaller and closer together.
 Adult. (Winged.)
- Head, dull black. Eyes, black. Ocular tubercles prominent.
ennze dusky, except very tips, which are almost transparent.
en joints; 1st and 2d short and thick; 3d and 4th very
ickly set with sensoria. No frontal tubercles. Reach almost
e length of body. Beak, rather short, not quite reaching middle
x@. Thorax, 1st segment, yellowish red with prominent lateral
bercles. Meso and meta thorax, dusky, almost black. Bases
- wings a somewhat lighter shade. Legs, distinctly hairy, mod-
€rately long. Outer tips of femora, tibie and whole of tarsi,
15ky. Abdomen, yellowish, almost orange. Lighter along
al portion than on margins. Embryos plainly seen. Give a
int greenish tinge to the ‘dorsal portion of abdomen. The
argins of each segment with a short blunt tubercle. Cauda,
j_rt, not prominent. Tipped with black. Two pairs of tuber-
"8 on two segments just in front of cauda, the posterior
Dercles being smaller and nearer together. Cornicles, mod-
ately long, tapering somewhat, with their ends flaring. Wings

Fig. 3. Rosy Apple Aphis. 1, winged viviparous female; 2, apterous
viviparous femalé ; 3, young nymph ; 4, antenna of winged viviparous female ;
5, antenna of apterous viviparous female. All greatly enlarged.
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with 3d discoidal vein having first branch arising at point about

. g - - - - - - - 4
r B T e : :§ ) ' ~ half its length; 2d branch nearer apex of wing than base of vein.
k3 G it R R A Stigma quite long, narrow, and pointed sharply at outer end.
¢ | E i B Tl A el PARASITES OF Rosy APPLE APHIS.
" = @ GINREIhRES T S BB ORI 1 DS AR
= b G ‘T R The rosy apple aphis was highly parasitized in Connecticut
N AL T A S R in 1909. The illustration on Plate XIII, b, shows the appearance
28 A o s ~ of the parasitized individuals on a single leaf. They were
i _______"_# ] r very much swollen and brown in color. The most important
F DRERER R R wilael N B parasite of the rosy apple aphis in Connecticut in 1909 proved to
i M B BT & be Megorismus fletcheri Cwid.
g f‘ E' e -+ —— Sanderson bred Lysiphlebus cucurbitaphidis Ashm. and L.
E H iy 2 B 2w % myzz*Ashm. frqm parasitized 1nd1v1.duals of t.hlS aphis in Dela-
= = (0K - - L T R S ware* and mentions the predaceous insects Chilocorus bivulnerus
g j T T £ Muls., Priowidus cristatus Linn and Leucospis nigricorms Egger
é : E ; '15 ;2 '§ g gligt E: as feeding upon it.
T 5 :’ : " ; “' 3 _' o é OrHER Host PLANT STiLL UNKNOWN.
5 Al f\ :’6 *g % A R Mr. Bourne spent considerable time searching the wild and
& = I e SR R R k- cultivated plants of the fields and roadsides during the summer
o 4 AN S BT = to ascertain the other host-plant of the rosy apple aphis, which
§ 3 o o ¥ 2.8 & 2 2 % had almost entirely disappeared from the apple trees by the
< il ey Wl middle of July. Several times Mr. Bourne examined all com-
> ¢ M i e S T E - mon shrubs, weeds and grasses growing in the vicinity of the
é A - "i, ':T & ‘i': ‘i = orchard, particularly in the direction of the prevailing winds,
| i | 7 but could not obtain even a trace of the intermediate host-plant
- ” £ :‘r fo fo ;) =Syl of the aphid.
E 83 ol RN 8B B REMEDIAL TREATMENT.
S A g e R 1 On April 16th, three apple trees at Mr. Ives’s were sprayed
% e s e RO T with Rex lime and sulphur wash, two with a dilution of one
T & f Hi el e s part to nine parts of water and the other at the rate of one to
AT TR (e TR e A twelve. At the time of this treatment the eggs were hatching
g’ % T s B <t ~ and many young aphids could be seen on the opening buds.
fi il AR e ) : A . There were, however, plenty of unhatched eggs.
. ,\ 0 2 = ~ Nearby trees which Mr. Ives had sprayed with a mixture
! . 5 = g 5 ED E” sold as Cooper’s V,, one part to 100 parts of water, showed
g N - E hatched aphids.
"’ Lo g R e The practical value of these tests was not demonstrated, prob-
iw s ow .% ":’, e ably on account of the few trees treated and the nearness of

* 12th Rept. Del. Agr. Expt. Sta., 1900, p. 190.
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the untreated trees. Even if the eggs had all been killed, which
was hardly possible, reinfection from adjacent trees would be
extremely easy.

Gilette states* that lime and sulphur mixtures are among
the substances most effective in destroying eggs of the green
apple aphis in Colorado, and Hodgkiss reached similar results
with his tests on eggs of various species of aphids in New
York.f i

Tests were made with kerosene emulsion in different dilutions
late in June to determine the proper strength to use. The
emulsion standard was prepared after the formula printed on
the spray calendar and is as follows:

Kerosene Emulsion.

2 gals. kerosene.

% 1b. common soap. .

1 gal. water.
Dissolve the soap in hot water, add the kerosene, and churn
together until a white creamy mass is formed which thickens
on cooling.

Used this emulsion June 29th at the rate of one part to six
parts of water and of one part to nine parts of water. Into
the diluted emulsion were dipped typical infested branches.
Fourteen trees scattered throughout the orchard were included
in this test and both trees and their dipped branches were marked.

The dilute emulsion killed the aphids quickly when brought
+ in direct contact with them. This could be done by dipping the
branches, but would not be accomplished so successfully by
spraying on account of the curled leaves.

As the winter eggs are so scarce and as the aphids multiply
with such rapidity during May and June, it is a question whether
any treatment aimed at the destruction of the eggs will prove
wholly successful in an aphid season. We expect to make
further tests in 1910 to determine this point.

LITERATURE.
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THE BUD MOTH.

Twmetocera ocellana Schiff.

For two or three seasons apple trees in certain portions of
onnecticut have been seriously injured by a small lepidopterous
" larva that feeds upon the opening leaves, often curling them
and fastening them together. In Stonington, especially, this
jury was important and of a serious nature. It was observed
in New Haven, Meriden, and in many other places, but in no
. place was the apparent damage as great as in Stonington.
, The insect causing this trouble was not known at first, but
was supposed to be the apple leaf-folder Ancylus nubeculana
lem., and the injury was mentioned in a brief note in the
st report.® Felt records 4. nubeculanat as being unusually
mmon and causing some injury in New York State in 1907.
. From pup reared from the curled leaves in 1909 a few small
oths emerged and it proved to be the bud moth Twmetocera
" ocellana Schiff., a well-known apple pest.
* The appearance of the opening leaves attacked by the bud
- moth is shown on Plate XIV, and the caterpillar is also shown
nsiderably enlarged. The apple crop is often ruined because
- these caterpillars attack the cluster buds and eat out the unde-
eloped flowers where later the fruit sets. The insect also

acks nearly all other kinds of fruit trees, and feeds upon their
buds.

ORriGIN, DISTRIBUTION AND PAsT RECORD.

- The bud-moth was long known in Europe before it was dis-
vered in this country and probably is a European species. In
1840 it caused considerable damage in Europe and in the follow-
ng year it was first observed in this country in Massachusetts,
where by 1869 it had assumed the importance of an apple pest
econd only to the canker worm. Records show the occurrence
of the insect in Pennsylvania in 1870, New York in 1880, and
Nova Scotia in 1883.

Considerable damage is recorded at Rochester, N. Y., in 1887,
fd in Maine in 1888 and 1890. It was exceedingly injurious

* Report of this station for 1007-1008, p. 847.
T Report, New York State Entomologist for 1007, p. 28.
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throughout the northeastern states in 1891 and in Michigan in
1892. ‘The species is now found in Oregon and Idaho, and
throughout the northeastern and middle Atlantic states and as far
south as Washington, D. C. :

»

GENERAL APPEARANCE.
Caterpillar. /

In June when the caterpillars are full-grown they are nearly
half an inch long and a light chestnut brown color, with head,
legs .and thoracic shields dark brown or black, smooth and shiny.
The body is furnished with five pairs of pro-legs and each
segment bears several rather long light-colored hairs.
Chrysalis. :

This stage follows the caterpillar stage and is the period of
greatest change, though quiescent. The mature caterpillar makes
a nest in a tube of dead leaves and there transforms to the
chysalis or pupa, which is slightly more than a quarter of an
inch in length and of a light-brown color.

Moth.

The adult is a small moth having a wing-spread of about

five-eighths of an inch, with general color of dark ash-grey, with

Fig. 4. The Bud Moth. Twice natural size.

broad yellowish cross bands on the front wings and is shown
. in Figure 4.
Egg.

The egg is disc-like, much flattened, sometimes nearly circular,
though usually oval in shape, and is laid upon the underside
of a leaf, singly or in small clusters. The eggs are transparent
and resemble minute drops of water. ;

Lire HisTORY.

In the northern part of its range and probably in Connecticut
there is but one brood each season and the insect passes the
winter as a half-grown caterpillar hidden in a silken case attached
to the twigs. These cases are made early in the fall, sometimes
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even in August, though many of the caterpillars continue to

@ feed until October. In the spring the caterpillars appear at the

time the buds open, varying with the forwardness of the season,
from April 15th to May 15th, and feed on the tender leaves

" and buds as described above. The leaves are tied together,

forming a nest in which the caterpillar lives and feeds. Thus

not only are the leaves devoured but the floral organs before

developing also are destroyed, thus preventing the tree from
fruiting. After feeding for six or seven weeks the caterpillar
forms its cocoon and remains in it for about ten days, when the

~ adult moth emerges. Reared specimens emerged in our breeding

cages June 1oth, and on this date nearly all caterpillars had
disappeared. The adults probably live about two or three weeks,
during which time they mate and lay eggs for the succeeding
generation.

| REMEDIES.

Most writers regard the bud moth as a difficult insect to

~ control and state that the various sprays are unsatisfactory.

Our experience at Stonington, however, where many apple trees
infested with the bud moth were sprayed with lead arsenate, I
pound to 10 gallons of water, in the attempt to control the gypsy
moth, indicate that this poisen will also control the bud moth.

~ Of course the application should be made early—before the

blossoms open, and should be repeated after they have fallen.
Slingerland advises* two thorough applications before the flowers
open. For this purpose lead arsenate is preferable to Paris
green. :

Where orchards are properly sprayed with arsenical poisons
to forestall damage by canker worms, codling moth, tent-
caterpillar and other biting insects, there will usually be less
trouble from the bud moth, but any efforts in this direction must
be thorough and persistent in order to succeed.
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THE LEOPARD MOTH.
Zeugera pyrina Linn.
A brief note was printed in the last,report of this station

(1907-1908, page 847) regarding the occurrence of the leopard
moth in Connecticut. Since this note was published considerable

evidence has been brought to our attention of serious damage:

to shade trees, especially elms, by this insect. Pruning of the
trees and especially the removal of dead branches reveals the
tunnels of the leopard moth larva, which is a borer in the branches
and trunks of many species of broad-leaved trees. The illustra-
tion on Plate XVI, a, shows one of these galleries, and the
infested branch was taken from one of the large elm trees on the
New Haven Green. Several specimens of the adult moths have
been captured in New Haven, but it was not known until recently
that the insect is doing much injury to the trees in Connecticut.

DISTRIBUTION AND SPREAD IN AMERICA.

The leopard moth is a European pest, and like many other
very injurious insects that we now have to fight, was accidentally
introduced into this country, being first noticed in June, 1881,
at Hoboken, N. J. Three years later Dr. E. B. Southwick
found it injuring trees in Central Park, New York City,
and in 1894 pronounced it one of the worst insect pests
attacking shade trees. The leopard moth was soon found in
other cities near New York and in 1907 Mr. A. H. Kirkland,
then superintendent in charge of the work of suppressing the
gypsy and browntail moths in Massachusetts, called attention
to its presence in Boston. During 1909, the writer was informed
of its occurrence in Providence, R. I., and also that many of
the fine elms of Cambridge, Mass., were threatened with destruc-
tion by this insect. The leopard moth is reported by Professor
Smith* as occurring as far south as Long Branch, N. J. As
it first appeared in Hoboken, N. J., it will be seen that like
many other European insects introdueed into this country it
has spread northward much more rapidly than in any other
direction.

* Report N. J. Agr. Expt. Sta. for 1908, p. 315.
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TREES AND SHRUBS ATTACKED.

"Over eighty species of trees and shrubs have been recorded
as being attacked by the leopard moth, and some of them greatly
injured. The list includes maples, elms, horse chestnuts, beeches,

birches, dogwoods, hickories, oaks and walnuts, their suscepti-

bility being indicated by the order in which they are named.
Elms and maples are evidently most commonly attacked from
the reports from different cities, but it should be borne in mind

~ that in the Eastern States these trees are far more abundantly

planted, both as street trees and as shade trees on private places,

- than any other kinds of trees. In Central Park, New York City,

nearly all deciduous trees and shrubs were to some extent injured
by the leopard moth.

APPEARANCE OF INFESTED TREES.

Infested small branches frequently wither and die in mid-sum-

- mer. Sometimes these will break off, but more often remain,

showing as dead twigs above the green foliage. Large scars on
the major branches or trunk are caused by the larger caterpillars.

Lire History aAnDp Hasnits.

The female is said to lay eggs in the crevices of the bark of

the trunk and branches, and as adult moths are taken from

early June to late in September this may properly be regarded
as the egg-laying season of the insect. In capacity the moths

- have laid as many as 300 eggs each, and some writers estimate
- that many more up to 1,000 may be deposited. The young
~ borers often enter the twigs at the base of a bud, then tunnel
- along the pith, though in some places the burrow curves outward

to the bark. Holes through the bark are made here and there
for disposing of the chips, which serve to show where the borers

. are at work.
. The early-hatched caterpillars reach a length of about an inch

by the end of the season and have the habit of leaving their

- burrows, crawling about on the branches of the tree to seek

another point of attack, perhaps in a larger branch. Such
branches are sometimes nearly girdled by the tunnels, and die or
break off at the point of injury. The illustration on Plate XVI,
a, shows the chamber where two galleries intersected. Most
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writers state that two years are required for the leopard moth
to pass from the egg to the aduit stage, and the caterpillar
transforms to the pupa inside the burrow at a point where the
bark has previously been eaten through. - The pupa by wriggling
is able to work itself partly out of the branch, when the skin
splits open and the moth emerges, leaving the empty pupa
case protruding from the orifice of the burrow.

The leopard moth appears to confine its attack to the trees
of cities and towns and does not cause much damage to trees
growing in country districts.

APPEARANCE OF THE INSECT.

The moths are dirty white and semi-transparent, with a yellow

or brownish front margin to the wings, marked as shown in

Fig. 5. Female Leopard Moth. Natural size.

the accompanying figure (Fig. 5) with metallic blue dots. The
female has a wing-spread of from two and one-half to three
inches, and that of the male is about one and three-fourths inches.
The markings of the two sexes are similar, except that the dots
are more pronounced and the colors brighter in the female.
The eggs are about the size of a pin head and are orange
yellow in color.
The caterpillar is pinkish, flesh-colored or dirty white, with a
_number of dark spots or tubercles, the latter bearing short hairs.
Head, thoracic, and anal shields dark brown. Length about two
inches.
REMEDIES.
The position of the caterpillars tunneling in the branches,

especially when they are in the tops of large trees, render them
exceedingly difficult to reach. If the trees are pruned or other-
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. wise gone over systematically every year or two the burrows
will certainly be detected and can be treated by injecting a few
drops of carbon disulphide from an oil can into each and closing
the opening with clay, putty, grafting wax or newly-made hard
soap. The poisonous fumes penetrate throughout the galleries
~ and will kill the borers therein.

. Wilting branches indicate the presence of the borers and
should be removed and destroyed. All twigs and limbs that
. break off during storms should be gathered and burned, thus

destroying many of the borers in their tunnels. All female moths
should be destroyed wherever found.
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THE PEACH BORER.
Sanninoidea exitiosa Say.

Next to the San José scale the peach borer is probably the
most serious insect enemy of the peach in Connecticut. It is
found in the United States east of the Rocky Mountains and
Canada. It is an American insect and though the peach is not
native to America it seems to feed upon it in preference to other
hosts.

. The Connecticut orchardist therefore is obliged to wage con-
- stant and systematic warfare against the peach borer in order to
- save his trees from destruction, and this brief article is here
printed for the benefit of those who are not yet familiar with
 the work and appearance of the insect and the methods of
.~ controlling it.

Errect UroN TREES.

| _Ifeach trees infested with borers have a sickly appearance,
with light green or yellowish foliage, and the uninitiated often
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mistake the trouble for an obscure disease of the peach called
“Yellows.” There is no connection, however, between the twg
troubles. The borers attack the trunk of the tree at or near the
surface of the ground, working in the inner bark and sapwood,
usually making a simple chamber just below the surface of the
ground, though sometimes running down several inches on a
root or working up the trunk above ground for a short distance,
The larvee probably never leave.the burrow to go from one tree
to another; but keep on enlarging the chamber until they reach
maturity, large exudations of a mucilaginous or gummy nature
appearing around the trunk. Trees are often entirely girdied
and killed, especially where several borers are in them. The
peach tree, however, has great ability to recover from the attacks
of the borers.

Hasirs aAxp Lire HisTory.

The eggs are laid in midsummer, singly or in groups, on
the trunks of the trees near the ground, each female being
capable of laying several hundred. About eight days are neces-
sary for the eggs to hatch, and the young larvee go into the bark
sometimes through a crack and sometimes where the bark is
smooth, and feed on the inner bark until cold weather, when
they suspend operations and hibernate either in the burrow or
in a case on the bark. The winter is thus passed as a larva,
which goes on feeding in the spring and growing rapidly. As
it reaches a large size it makes a larger burrow, and consequently
its feeding is much more injurious to the trees than in the fall
when it was very small. Great masses of gum exude from the
injuries and often the larvae and particularly the pupae are
enveloped in the masses of gum, which are an indication of the
presence of borers in the tree. In June the larvee become full
grown and leave their burrows and pupate in brown cocoons
which they make for themselves at the surface of the soil. About
three weeks are spent in this stage; then the adult comes forth.
The moths are found flying late in June and during July and
August. There is but one brood each season.

Foop PLANTS.

Though a native American insect, it did not at first appear
to be much of a peach tree pest, but it has been recorded as
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:' attacking the peach for at least one hundred and fifty years.
~ Sargent states* that the wild black cherry is believed to have
" been the native food plant of this insect. In 1823, Harris reared
" the peach borer from cultivated cherry in Massachusetts and
~ thirty years later Fitch found it attacking his plum trees in
" New York. In 1880, Fuller ascribed the cause of death of his
. dwarf flowering almond shrubs to this borer. In Connecticut
~ the writer has taken what appeared to be the larve of the peach
~ porer from the base of the trunk of the wild black cherry. But
- as the peach is now cultivated extensively in Connecticut it is
~ only as a pest of the peach that this insect is commonly known.

APPEARANCE OF INSECTS.

The adults of the peach borer are wasp-like moths belonging
to the family Sesiide, commonly called “clear-wings.” The

- female is somewhat larger than the male and has a wing-expanse
varying from one to one and a quarter inches. The male has
~a wing-expanse of about an inch, and is of a bright metallic
- blue color with yellow markings; both front and rear wings
are transparent, with a discal cross mark on the fore wing. The

female has transparent rear wings, but the fore wings are
opaque blue-black, and there is an orange-colored band encircling
the fourth segment of the abdomen. Specimens occur having
two orange bands instead of one, the fifth abdominal segment
also being orange-colored. The appearance of both sexes is

shown in Plate XV.

The egg is minute, oval, brown in color, with the whole surface

. finely reticulated.

The fully grown larva is about an inch long, rather thick,

i ~white, with light brown head and is shown on Plate XV. The

pupa is also about an inch long, brown in color, and enclosed

in a rough cocoon made up of particles of bark and excrement
- fastened together with gum and lined with silk.

ReEMEDIAL TREATMENT.

Many washes and mechanical devices have at various times
been originated for preventing the attacks of the peach borer.
Some of these devices are not without value; most of them have

*Sy_lva of North America, vol. 4, p. I1.
26
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long since been discarded by the practical peach grower, who
depends upon a careful inspection at least twice a year to destroy
the borers. If the trees are examined in September, and again
in April or May, and the borers dug out and killed, the expense
is probably not greater than any other form of treatment, and is
certain to be more effective.

MOSQUITO BREEDING AREAS EXAMINED AT THE
REQUEST OF HEALTH OFFICERS.

Early in May the New Haven County health officer, Mr. Carle-
ton E. Hoadley, asked the state entomologist to visit a small pond
near Ansonia owned by the Ansonia Water Company, which had
been complained about as a source of malarial mosquitoes,
malaria having been prevalent the previous season. The visit was
made May 12th in company with Mr. Hoadley. A concrete dam
had been built, and some ground had been allowed to remain
flooded for the purpose of rotting the turf and weeds prepara-
tory to cleaning out. Undoubtedly the pond would breed
mosquitoes and probably a great many of them later in the sea-
son, but at the time of the visit it was rather early to find
wrigglers. The Ansonia Water Company desired to learn about
the best treatment to prevent mosquitoes from breeding there.
The foMowing brief report was sent to the president of the
Water Company:

May 12th, 1909.
“Mr. TrEODORE BristoL, President,
AnsoNiA Warter Co.,
Ansonia, Conn.
Dear Sir:—

I visited Ansonia this morning in company with Mr. C. E. Hoadley of
New Haven, and examined the small lake where you have built a dam on
the hill east of the city. On the south side of this flooded area there is
considerable brush, and any attempt to use oil on this would probably not
be successful until the brush is cleared off, because in applying the oil it
would be quite difficult to cover the surface of the water without wasting
a good deal of material on the bushes, which would also interfere with
thorough work. If the problem was my own, I should draw off the water,
or lower it a foot or so, and cut this brush around the edge of the
pond back as far as, or perhaps beyond, the present water line. If you
expect to leave the water in it, it would be well to see that it is heavily
stocked with some kind of carnivorous fishes, preferably those which feed
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" near the surface of the water,—pike, pickerel, top minnows, and several
. other kinds which would answer the purpose. They will devour the
 mosquito larva in the water, wherever they can reach them, but in the
grass and bushes around the edges, where the water is shallow, it may be
~ impossible for them to reach the mosquito larvee, and therefore such areas
~  may be prolific breeding places for mosquitoes. From a cursory exami-
nation of the place I should feel safe in pronouncing it a place where
mosquitoes would breed under ordinary conditions. If the edges could be
~ deepened so that the banks would be abrupt, and kept clean, there would
. probably be no need of oiling at all, but of course at present the water is
. shallow and vegetation is apt to grow through it to some extent.
~ Kerosene can be used for oiling, and should be applied at the rate of
. one fluid ounce to fifteen square feet of space. It is applied preferably
by means of a spray pump, or at least some force pump which will enable
one to throw it out for some distance upon the surface of the water. It
: will spread itself, but it is always well to distribute it as much as possible
in applying it. It is always best to put the property in such condition that
it will be permanently free from such troubles, because the operation of
oiling needs to be repeated once in ten days or so often that in a few
years the total expense amounts to even more than the permanent
improvement. I shall be glad to answer any further questions in regard
. to the matter.

Very truly yours,
W. E. BriTTON,
State Entomologist.”

Mr. Bristol replied immediately as follows:

- “We are pleased to acknowledge receipt of your letter of May 12th, and
:‘1‘ will follow your suggestions as to drawing off the pond and clearing off
. the brush on the Parker pond which you examined, because we can see
from your statement that you think it is a practical way to treat this
‘fy proposition.”

Later in the season a similar request came from Mr. Hoadley
. regarding the meadows near the city of Derby, where the new
- railroad tracks had cut off the natural drainage, forming pools
~ of water more or less stagnant. The place was visited August
. I2th, and the state entomologist in company with Mr. Hoadley
and Dr. J. H. Townsend, secretary of the State Board of Health,
were met in Derby by Dr. F. A. Elmes, health officer, and Dr.
A. W. Phillips of the State Board of Health, both of Derby.

A choked ditch and two pools between the old Derby rail-
lf().ad and the present location of the Naugatuck railroad con-
b tained many wrigglers or larve of malarial mosquitoes. As the
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health officer wished a statement from this office to submit to the

officials of the railroad company the following was sent to him :

. Aug. 12, 1909.

“Dr. F. A. ELMES, 5 " =
Derby, Conn. 3

Dear Sir:—

I herewith submit to you a brief statement of the conditions found on
the Derby meadows when examined this morning in company with Dr.
J. H. Townsend, secretary State Board of Health, Mr. C. E. Hoadley,
County Health Officer, Dr. Phillips, and yourself.

Larve or wrigglers of the malarial mosquito (Anopheles), were found
in the choked ditch running from the old layout of the Derby railroad
towards the present location of tracks of the Naugatuck division; also
in two large pools near the present tracks, where the construction work
formed a dam cutting off the natural drainage.

In the light of our present knowledge, any pool of stagnant water
where these mosquitoes breed must be considered a menace to the health
of the people in that vicinity, and should be abated. Permanent treat-
ment, such as filling or draining, is always to be advised rather than the
temporary expedient of oiling the surface, which in order to be effective
must be repeated every ten days through the mosquito season.

Very truly yours,
W. E. BrirToN,
State Entomologist.”
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FUMIGATING BUILDINGS WITH HYDROCYANIC
ACED HGAS.

By B. H. WALDEN.

In the Sixth Report of the State Entomologist (1906, page.
291) is an account of fumigating a dwelling house with hydro-
cyanic acid gas to kill the bedbug, Klinophilos lectularia Linn.
This house has been carefully watched for the reappearance of
the pest, but not a single specimen of this insect has been found.
Since the publication of the article mentioned above the writer
has had charge of fumigating six buildings with hydrocyanic

acid gas. Five of the buildings were infested with bedbugs

and the sixth, a grain and feed store, was infested with grain
insects, principally the saw-toothed grain weevil, Silvanus
surinamensis Linn. Rats and mice were also doing much dam-
age, especially by gnawing through the bags, allowing the con-
tents to leak out.

As there have been many inquiries received regarding the fumi-
gation of buildings, the operation of fumigating this feed store
is herein described.

The building was of brick, 38 x 8814 feet and 4 stories high.
Between the first and second story the height was 1215 feet;
between the second and third and third and fourth, 11 feet.
Between the fourth floor and roof the average was about 5%
feet.

There were comparatively few windows in the building, these
being only in the front and back. At the front on the first
floor was the office, and on the second floor a room 18 x 20 feet
was partitioned off, the remainder of the floor space being used
to store the grain; a portion being loose in bins and the
remainder stacked in bags.

The fumigating was done on Thursday evening, Friday being
a holiday, and the building remained closed until about 8:30
Saturday morning.

The following formula was used, the quantities being for each
100 cubic feet of space:—

Potassium cyanide, 8% C. P. ........... I oz. by weight.

Sulphuric acid, commercial ...... 05000 I oz. by measure.
LRSS ARk el R SRR R L L 0 210291 i
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Below are given the cubic contents of each floor, the amount
of cyanide and number of generating dishes used :—

SRes Ly 42,037 cu. ft. 420 ozs. cyanide. 7 generators,
<1 3 o o3 ATUEARIT R Rl 30,0021l 370 “ “ 7 %
'3d 15 (85 o RIACOOAUN AR 36,992 “ « 370 e « 6 o
P13 U0 ¢ LoTep et MO MU W T 1840815016 188 « “ 4 o
2 ceblarsils R e s R KR “ 4 «

134,519 cu. ft. 1,440 ozs., or 9o lbs.

The cyanide for each generator was weighed and placed in a
paper bag, after which a bag was placed near the spot where each
generator was to be located. The generating dishes, which
were cheap wooden water and candy pails, were charged by
putting in each the proper amount of water and then slowly
stirring in half as much acid. (The water should always be
put in first.) These were then placed in position. The opera-
tion was made as simple as possible by using equal amounts ig
all generators on the same floor, the generators of course being
placed so as to diffuse the gas as evenly as possible. When
everything was ready two men started at the top to drop the
bags of cyanide into the generating dishes. = The operator
should always start at the top of the building and work down,
always leaving the generators nearest the exit until the last.
In case the cellar has no door leading out into the open air, the
bags should be suspended over the generators with strings and
arranged so that they can be lowered from the first floor. It
is not safe for the operator to go into the cellar and start the
generators going and then go to the first floor to work with
gas generating above and below him.

The building was locked and left closed for about 40 hours.
The doors and a number of the windows were then opened from
the outside and the first floor was soon aired so that the building
could be entered. As it was not necessary to use the other floors,
these were aired gradually, one at a time.

Many dead mice were found scattered over the floors, and a
few dead rats, although many of the rats probably escaped, as
it is doubtful if the gas would penetrate their burrows, which
may have extended for some distance beneath the foundation
of the building.
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The owner was satisfied with the treatment, and a subsequent
visit showed very little recent damage from mice and rats, and
no live grain weevils were found.

In each of the buildings fumigated practically the same method
was employed, and the formula mentioned above was used.

One of the principal troubles in the work was to get suitable
dishes for generators. Dishes made of the iron stone china are
satisfactory and the treatment does not injure them, but the heat
generated will destroy the glazing of ordinary glazed earthen
ware. In one case where the expense was no object the owners
purchased a sufficient number of 2 gallon fruit jars for genera-
tors. These were ideal for the purpose but cost about 30 cemnts
apiece, increasing materially the cost of the operation.

In fumigating the feed house above mentioned, and in one of
the dwelling houses, cheap wooden pails were used. These were
purchased for about 15 cents apiece, and were fairly satisfactory,
but would sometimes leak, even though thoroughly soaked with
water beforehand. If the pails could be treated so as not to leak,

they would make very satisfactory cheap generators.

Two of the dwelling houses were completely furnished when
fumigated, and no damage was noted to draperies, gilt picture
frames, brass bedsteads, etc. Certain gold and brass alloys
showed some tarnish, but this seemed to rub off readily.

Each of the buildings which we have fumigated has been
closed over night, and where possible it is advisable to do this,
but fumigating for 2-3 hours would probably prove effective.

We consider that fumigating with hydrocyanic acid gas is the
most thorough treatment that can be given for household insects.
This is one of the most deadly gases known, and great care must
be taken throughout the whole operation. The house should be
thoroughly aired before entering, and anyone sleeping in a house
recently fumigated should see that there is abundant ventilation
until all traces of the gas are out of the building.

MISCELLANEOUS INSECT NOTES.
TOBACCO BUD WORM IN CONNECTICUT.

About September 15th some unusual green caterpillars were
found feeding upon the experimental tobacco plants, growing on
the Station grounds. These were placed in breeding cages and



368  CONNECTICUT EXPERIMENT STATION REPORT; 190Q-IQIO.

supplied with food. One pupated September 15 and the others
a few days later. On October 11th one adult moth emerged
from the cocoon, and two appeared October 21st. On obtaining
the adults, we were able to identify the species as Chlorideq
virescens Fabr., formerly known as Heéliothis rhexiae S & A and
called the “true bud worm” to distinguish it from Heliothis
obsoleta Fabr. which is called the “false bud worm.”

The adult of Chloridea virescens is a greenish moth having a
wing expanse of one and one-half inches and is shown in figure
6. - Each fore wing is transversed by the lighter bands.

Quaintance mentions* this species as attacking the tobacco crop
in Florida but states that it is less troublesome than Heliothis

/

Fig. 6. The Tobacco Bud Worm Moth. Natural size.

obsoleta. Howardt states that it has not been noted in tobacco
fields north of Maryland. In Dyar’s List of N. A. Lepidoptera
the distribution of this species is given as “United States.”

CANKER WORMS.

Much damage was done locally to orchard and shade trees
throughout Connecticut in 1909, but the warning was given, the
danger pointed out and relief measures recommended in the last
report of this office (see Report of this Station for 1907-1908,
page 777), to which the reader is referred for a full account of
this insect. In spite of the warning, however, there were scores
of good apple orchards stripped of their leaves in May and look-
ing as if a fire had run through them. However, there were
orchards scattered here and there attacked by Canker Worms
which were carefully sprayed by the owners and all damage pre-
vented ; these served as excellent object lessons to the communi-
ties in which they are located.

On account of the great damage caused by Canker Worms in
1909, and the abundance of adults in the late fall and later the

* Florida Agr. Expt. Sta. Bull. 48, p. 184, 1808.
T Year Book U. S. Dept. of Agr. for 1898, p. 132.
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eggs on the trees, it is reasonable to expect serious injury again
in 1910, and the only treatment that can now be given is to spray
the foliage in May, using preferably lead arsenate at the rate of

about 3 Ibs. in 50 gallons of water.

THE GREENHOUSE LEAF-TYER.

On January 17th Mr. Wm. J. Rowe, gardener to Mr. Joel
Sperry of Whalley Avenue, New Haven, Conn., brought to the

. Station some caterpillars which were injuring greenhouse
. cinerarias and daisies by devouring the leaves. The following

description of the larva and the accompanying drawing (figure

7) were prepared by Mr. Caffrey.

Average length 14mm. Average width 3mm. General color,

light green along dorsal surface with a light greenish yellow

Fig. 7. The greenhouse leaf-tyer. Side and dorsal view of larva two
and one-half times natural size. Also front view of head, greatly enlarged.

tinge on lateral and neutral surfaces. A narrow dark green

- median stripe extends along the dorsal surface from behind the

head to the last segment. Four rows of bristles on each side

. of mid-dorsal line extending length of body with one bristle on

each segment except the row next to mid-dorsal line on each
side, which has two bristles on each segment, Head has a light
brown tinge with darker brown spots.

On January 21st one of the caterpillars -spun a cocoon and

- transformed to the chrysalis or pupa stage and the others soon -

followed suit. The first moth emerged on Feb. 1oth. The insect
proved to be Phlyctenia ferrugalis Hubn. (rubigalis Guen) and

s illustrated on Plate XVI, b.

This species is known as the greenhouse leaf-tyer and accord-

~ ing to Chittenden* has caused considerable damage to greenhouse

and field plants, including vegetables, during the past few years.
The larva works on the under side of the leaves, often fastening

* Bureau of Entomology, Bull. 27, N. S, p. 7.
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two together with silken threads or curling the edge of the leaf
on which it may be feeding, and enclosing itself in a thin web

The adult is a slender species with a wing-expanse of abc;ut
three-fourths of an inch and of a pale reddish brown color, with
inconspicuous markings. It is said that there are at least two
and perhaps more annual generations out of doors, and more—
probably five or six—in greenhouses. There are published rec-
ords of the occurrence of this insect throughout the eastern states
and in California. g

The list of food plants includes cabbage, beets, celery and
tobacco, rag weed, hedge mustard, and a large number of green-
house and outdoor ornamental plants.

The whitish translucent eggs are deposited either singly or in
masses of eight or ten on the under side of the leaf; they hatch
in a period varying from five days to nearly three weeks. The
larval period lasts from three to five weeks according to temper-
ature and the pupal period usually about two weeks.

The adults fly just before sundown and usually rest during
the day on the under side of the leaves of the plants, upon which
the larva feed. When at rest the wings are folded in the manner
common to most Pyralid and Deltoid moths.

Wherever much damage is done or the caterpillars are suf-
ficiently' abundant to cause apprehension, the plants may be poi-
soned by spraying them with lead arsenate or by dipping them
into the liquid. The poison should be mixed at the rate of about
one pound in ten gallons of water.

Where spraying is practiced it is necessary to apply the poison
to the under sides of the leaves. Chittenden advises* fumigating
the house in serious infestations and gives directions for carry-
ing out the treatment. For general fumigation from one-tenth

to fifteen-hundredths of a gram of 98% potassium cyanide for
each cubic foot of space should be used.

STRAWBERRY CROWN GIRDLER ATTACKING YOUNG HEMLOCKS.

On June 16th samples of injured hemlock trees were brought
to the station from a nursery in New Haven. The trees were
l.)etw_een twelve and eighteen inches in height and had been grow-
ing n nursery rows for one and two years. They had shown
signs of unthriftiness by turning brown and dropping their leaves.

* Idem, p. 20.
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. Some failed to make any growth. On examining the roots it
" was found that insects were at work in the bark of the main stem
" and larger roots. Larvae pupa and adults of a small beetle
" were found in the bark and in the soil near the tree. Of 4,000

- young trees about 200 were destroyed by this insect, which proved

to be the Strawberry Crown Girdler Otiorhynchus ovatus Linn.

of the family Otiorhynchide and closely allied to the curculios.
. It usually feeds upon the roots and crowns of strawberry, grass

and many other plants. Though I have not found Hemlock

mentioned as a food plant, it is known to be a general feeder,
" and the larve of another and much larger species of the same
genus O. sulcatus Fabr. are known to feed in Hemlock bark.
The injured hemlock trees were from western nurseries and

were grown in frames a year before setting and were near the

spot where strawberries had been growing the preceding year,
. which possibly may explain the attack.

The Strawberry Crown Girdler is not a native to America but

~ occurs in northern Asia and Europe and probably came to us

from Europe. It has also been called the strawberry weevil, the
pitchy-legged Otiorhynchus, and in certain localities has acquired
the name of “graveyard bug,” probably because it was abund-
antly feeding upon the grass in a cemetery. It occasionally
causes serious damage to strawberries in Connecticut by eating
the roots and crowns of the plants. Remedial treatment with

. insecticides is rather unsatisfactory and cultural methods must

be relied upon chiefly to control this insect. As the larve feed
normally upon the roots of grass and various plants, Cooley
suggests* that “the remedial measure that seems to promise
most is so managing the soil that where it is desired to set out
the field to strawberries the beetles will have previously starved
out.”

Miss Patch reportst this beetle as being abundant in houses
in several localities in Maine in 1905. Though housekeepers
were alarmed, the Strawberry Crown Girdler does no harm in
the house. It simply seeks a hiding place, though not entirely
for hibernation, and the houses afford a convenient place.

Miss Patch gathered several hundred adult beetles and con-
fined them to learn something about their feeding habits. She

* Montana Agr. Expt. Sta. Bull. 55, ¥004.
T Maine ‘Agr. Expt. Sta. Bull. 123, 1005.
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then collected leaves and flowers of various plants and placeq
before them. In this manner they were observed to feed to a
greater or less extent upon about fifty different kinds of trees
and plants, not including, however, hemlock. '

The adult beetle is nearly one-fourth of an inch long and
varies from light reddish brown to nearly black in color. Like
some other allied species, the Strawberry Crown Girdler has
thick wing covers but no wings. Consequently it is not able
to fly and does not spread vety rapitlly.

Fig. 8. The Strawberry Crown Girdler. Enlarged three times.

This insect is shown in figure 8. The Station collection con-
tains specimens of this beetle from Colebrook, Windsor, Water-
bury, Stratford and New Haven.

WHITE GRUBS IN GRASS LANDS.

Reports have been received from different parts of the state
of injury to grass land last season by white grubs which eat
off the roots. The damage becomes noticeable late in summer,
after the hay crop has been harvested, especially if two or more
seasons of drought at this time have occurred. The roots are
devoured so that the turf can be peeled or scraped from the
soil in large areas; in former years I have seen acres in this
condition in the State of New Hampshire, and in some fields the
ground was literally torn up by skunks which dig to get the
grubs for their food. Give the skunks credit for doing a little
good. The localities reported in Connecticut are Oxford, Salem
and Meriden. One man asks if the grubs will be troublesome
next season, and if it will be safe to plant corn, strawberries
or other hoed crops on the land next year. Though it is scarcely
safe to prophesy regarding the occurrence or absence of insect
pests, there are certain general laws and conditions which we
may consider. For instance, the white grub is the larva of the
“May beetle” or “June beetle,” shown in figure 9, of which
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. there are several species, and three years are required for
~ the insect to pass through its entire period of development from
. the egg to the adult beetle. Grass lands are seldom injured
" by the grubs except when they are numerous and nearly full

grown. It is fair to assume, therefore, that those grubs doing
the damage in the summer of 1909 will not feed another season,

. put will transform or perhaps have already transformed, and that

Fig. 9. A common ‘‘ June Beetle” Zacknosterna fusca Froehl, Natural size,

the beetles will emerge in May and June to lay eggs for the
succeeding generation. We may expect the beetles to be very
abundant. In planting the land to other crops, it is advisable

to give it a good plowing and thorough harrowing with a disk
- or cut-away harrow, and these preparatory operations will kill
- many of the insects before they emerge.

A word as to remedies. It has often been advised that heavy
applications of common salt, lime, kainit or muriate of potash
be applied to the grass land as soon as the damage is first noticed
to kill the grubs. It is a question whether this practice is worth
while, though the application of any good fertilizer is of value

- as plant food. Usually it is best to plow the ground, and some-

times a crop of Hungarian grass or millet can be grown the
same season. In other cases it can be sown to rye. If no crop

is put upon the land immediately, it is best to plow the ground

late in the fall, as many of the grubs will thus be exposed and
devoured by crows or blackbirds or killed by the elements. If
the field can be pastured with pigs, they will destroy most of the

8 grubs and beetles. ]

WHITE ANTS INJURING A HOUSE IN SOUTH NORWALK.

Specimens were received from South Norwalk on April 1gth

with the report that they were eating through the solid wood
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of the construction timbers and finish boards of a dwelling
house. The specimens were a common insect—known as white
ant Termes flavipes Kollar, though not an ant at all and not
closely related to the ants, but given the popular name of white
ant on account of its appearance and thabits. There are several
species of white ants in the tropics, and some of them do 3
great amount of damage. T. flavipes is rather common in Con-
necticut, often nesting in old stumps, in fence posts, or in build-
ings. The writer has noticed large numbers of individuals
swarming along the sidewalks, where they had emerged from
the strip of board laid to hold the edge of the tar walk. One
season they were nesting in the board walks in the Station green-
house. The greenhouse was afterward fumigated with hydro-
cyanic acid gas and the white ants disappeared. Carbon
bisulphide is perhaps the best remedy if it can be poured into the
nest and the opening stopped.

GREEN ROSE CHAFER IN PACKAGE OF NURSERY STOCK IMPORTED
FROM EUROPE.

When inspecting some ornamental nursery stock imported
from Holland at a nursery in New Haven in April, 1909, a
living specimen of Euphoria (Cetonia) aurata Linn. was found
in the packing. It is needless to say that the specimen was
immediately placed in the cyanide bottle and now reposes in
the Station collection. This beetle is a large and handsome
species of bright metallic green color marked crosswise with
small whitish spots or streaks and is shown on Plate XVI, c.

The green rose chafer is considered a pest in Europe—the
grubs feeding upon the roots of strawberries, grass and other
plants and the adult beetles attack various'flowers, such as straw-
berry blossoms and roses.

Eggs are laid in the ground where the grubs feed for two
or three years. The grubs are nearly an inch and a half long
when full grown and are of a dirty white color with the posterior
extremity grey and with a yellow head. They make their pupal
cases in the soil in the same manner as our white grubs, which
they closely resemble.

A brief account of the green rose chafer is contained in
“Manual of Injurious Insects and Methods of Prevention” by
Eleanor A. Ormerod, London, England, 1890.

PLATTESR

a. Showing boxes of imported stock in packing shed.

b. Inspecting stock at the nursery.

INSPECTION OF IMPORTED NURSERY STOCK.



BPEATETL:

Egg-clusters on maple street-tree: about 300 were counted on this tree.

GYPSY MOTH AT WALLINGFORD.



PEATE 11T

GYPSY MOTH EGG-CLUSTERS ON BASE OF APPLE TREE.



PLATE IV,

Nearly 300 egg-clusters were found on these trees.

INFESTED WILLOWS AT WALLINGFORD.




PEATE 'V,

Tree, building, fences and tinware were infested with egg-clusters.

CONDITIONS IN AN INFESTED BACKYARD AT WALLINGFORD.



PLATE VI,

EGG-CLUSTERS AND OLD COCOONS ON APPLE TREE, WALLINGFORD.



PEATE VAL

a. Nearly fifty egg-clusters were found on this roof.

b. General view of one of the worst-infested backyards.

GYPSY MOTH WORK, WALLINGFORD.



PEATESVIIL,

a. Examining the fence and destroying egg-clusters.

b. This pile of kindling wood contained about fifty egg-clusters.

DESTROYING GYPSY MOTH EGGS, WALLINGFORD.




a. Egg-clusters on brick underpinning.

PLATE

i3

b. Egg-clusters on inside of loose hickory bark.

GYPSY MOTH EGG-CLUSTERS. Natural size.



PLATE X.

a. This coffee can had 21 egg-clusters on and in it.

b. Dead moths, egg-masses and old cocoons under board lying upon the ground.

WALLINGFORD GYPSY MOTH INFESTATION.




PLATE XTI,

DESTROYING GYPSY MOTH EGG-CLUSTERS AT WALLINGFORD.




PLATE XII.

a. Cluster at right badly infested, showing difference in size from normal
fruit at left, not infested.

b. Normal size of fruit at left ; those at right checked by attack of aphis.

ROSY APPLE APHIS.



PLATE XIII.

ﬂrl"»

a. Badly infested cluster, causing stunted and irregular fruit.

b. Apple leaf showing parasitized aphids twice natural size.

ROSY APPLE APHIS.



"

PLATE XIV.

a. Young apple leaves infested by bud moth, natural size.

b. Apple leaf and bud moth caterpillar, twice natural size.

BUD MOTH.



PEATE XV

b. Female peach borer moth,
twice natural size. (After Beu-
tenmuller.)

c¢. Male peach borer moth,
twice natural size. (After Beu-
tenmuller.)

a. Larva in its burrow in young
peach tree.

PEACH BORER.




PLEATE X VI,

2. Elm branch showing galleries of the Leopard moth larva.

b. Adult of the Greenhouse Leaf-Tyer.
Twice natural size.

c. European Green Rose Chafer.
Twice natural size.

EUROPEAN GREEN ROSE CHAFER, GREENHOUSE LEAF-TYER AND WORK
OF LEOPARD MOTH.



d June, Ml‘ b L Churchm. the samplmg
sited one hundred and seven towns and
‘draw samples of commercial fertilizers
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In these places seven hundred and six samples were taken.

The agent did not find on sale the following brands which had
been entered for sale in the State: American Agricultural Chemi-
cal Co.s H. G. Fertilizer with 10 per cent. Potash, Bowker’s
Highly Nitrogenized Mixture, Special Crop Grower, Essex Grass
and Grain, New England Tankage, Parmenter & Polsey’s Potato
Grower, Swift’s Lowell Muriate of Potash. Therefore no analy-
ses of these brands appear in the following pages.

Explanations regarding the method of sampling will be found
on page 11 of this report.

ANALYSES OF FERTILIZERS.

A classified list of the samples analyzed is given below and the
results are given in detail in the following pages.

DESCRIPTIONS AND ANALYSES OF FERTILIZERS.*

The samples referred to in the following pages were drawn
by the Station Agent unless the contrary is stated; the analyses
were made by the methods adopted by the Association of Official
Agricultural Chemists, and the results are always expressed in
percentages, or parts per hundred by weight of the material
examined.

CLASSIFICATION OF THE FERTILIZERS ANALYZED.

1. Containing nitrogen as the chief active ingredient.

Number of

Samples.
INiteatatadiiandal (oo il e R el el S el S des oD
e S G T s L A e S O R L 2
Eoftonkeaadimenlii /L o C b AR Sl R R )] 157
Gastorspemaceid s Gl e S RET e L 6

* The analyses of fertilizers included in this chapter have been made
by Mr. Street, chemist in charge, with the assistance of Messrs. Bailey,
Morrison, Roe and Shepard, station chemists, and of Mr. Lange. The
results have been discussed by the director.

NITRATE OF SODA. 371

Number of
Samples.

2. Containing phosphoric acid as the chief active ingredient.

Phosphate rock, basic slag, bone ash, etc. ............... 7

Soluble phoSPhates .......veiesesveiiinesienceinacenaes 17
3. Containing potash as the chief active ingredient.

Muriates and sulphates «..........cocieiidyoiiiiiiian, 24

I o R L LR Y el 5 e 3

Vegetable potash «......oeeeeuuieriiiiiinieiiiiii, I
4. Containing nitrogen and phosphoric acid.

BOTE MANUTEs .. doncn et vbliiini e 32

D e SR O R P PR S 14

FEEE R e e L S R A L L G v 22
5. Mixed fertilizers.

Nitrogenous superphosphates ...........c..coooeeee..n. 282

o mes MEREITes |, 00, s ihhniee s boyss SRS S AR 2 T L 22
6. Miscellaneous fertilizers, manures and amendments......... 50

ol e SRR S R R R 661

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, it contains
about 15.50 per cent. of nitrogen, equivalent to 94.1 per cent.
of pure sodium nitrate. The other usual constituents are mois-
ture and small quantities of common salt and Glauber’s salt.

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

24500. Sold by Coe-Mortimer Co., New York. Sampled by
Thos. Griswold & Son, Wethersfield.

- 24163. Sold by Coe-Mortimer Co. Sampled by L. B. Sperry,
New Haven.

24516. Sold by Buffalo Fertilizer Co., Buffalo, N. Y.
Sampled by S. L. Tuttle, Wallingford.

24286. Sold by Bowker Fertilizer Co., New York. Sampled
by John Gotta, Portland.

24326. Sold by Bowker Fertilizer Co. Sampled from stock
of A. Grulich, Meriden.

24429. Sold by E. D. Chittenden, Bridgeport. Sampled from
stock of D. L. Clark, Milford.

24485. Sold by Nitrate Agencies, New York. Sampled from
stock of Apothecaries Hall Co., Waterbury.

24482. Sold by Atlantic Fertilizer Co., Baltimore. Sampled
from stock of L. Harkavy, Leonard’s Bridge.
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24315. Sold by Nitrate Agencies. Sampled from stock of
Apothecaries Hall Co.

24229. Sold by Berkshire Fertilizer Co.,
Sampled from stock of T. W. Ryan, Stratford.

24355. Sold by Wilcox Fertilizer Co., Mystic. Sampled from
their stock. ;

24347. Sold by American Agricultural Chemical Co., New
York. Sampled from stock of Connecticut Valley Orchard Co.,
Berlin.

24350. Sold by Swift’s Lowell Fertilizer Co., Boston.
Sampled from stock of C. W. Lines Co., New Britain.

24310. Sold by Coe-Mortimer Co. Sampled from stocks of
F. S. Platt Co., New Haven, and F. S. Bidwell & Co., Windsor
Locks.

24664. Sold by Rogers Mfg. Co., Rockfall. Sampled from
their stock.

24349. Sold by National Fertilizer Co., New York. Sampled
from stock of J. A. Glasnapp, West Cheshire.

24318, Sold by Sanderson Fertilizer Co., New Haven.
Sampled from their stock.

24291. Sold by Coe-Mortimer Co. Sampled by J. F. Shepard,
New Haven.

24237. Sold by Nitrate Agencies Co. Sampled from stock of
S. D. Woodruff & Sons, Orange.

24400. Sold by Patrons’ Exchange, Danielson. Sampled
from stock of C. R. Treat, Orange.

. 24392. Sold by American Agricultural Chemical Co.
Sampled from stock of Conn. School for Boys, Meriden.

24423, Sold by American Agricultural Chemical Co.

Sampled from stock of Andrew Ure, Highwood.

The per cent. of nitrogen in these samples ranges from 15.0 to 15.48
and averages 15.24.

The retail cost of nitrogen ranges from 15.0 to 17.8 cents per pound,
the average being 16.1 cents.

Bridgeport.

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.

24355

24429 24485 24482 24315 24229

24163 24516 24286 24326

24500

Percentage amount of

Station - Nowi-csrenncrore

15.48
15.0

15.00

15.7

15.00

15.38
15.0

15.18

15.48
15.0

15.44 15.36 T8:22 15.32
15.0

15.6

15.00

Nitrogen found ---co-------

15.0

15.0

15.2

47.00

15.0

Nitrogen guaranteed - .----.

NITRATE OF SODA.

48.00 49.00 48.00 49.00  48.00  48.00  50.00

47.12

47.00

$45.00

Costpe¥ioniscac—= —=eor

Nitrogen costs cents per

15.2 15.3 15.5 15.7 15.8 15.8 15.9 16.0 16.0 16.1

15.0

poutid—-==="Cc-reraany

24400 24392 24423

24237

24318 24291

24350 ., 24310 24664 24349

24347

Station No.

Percentage amount of

"15.28 AL - T5.34 - - 1542+ 1836
15.0 15.0

15.00

15.24
15.0

15.16

15.36
15.0

15.44
15.0

15.48
15.0

Nitrogen found - -c----

15.0

15.0

15.0

15.0

15.0

Nitrogen guaranteed -.-----

§5.00

53.00

50.00 50.00 50.00 51.00 52.00

$50.00

Costper ton_—=co-si-—v

Nitrogen costs cents per

16.2 16.3 16.5 16.7 17.3 173 17.8

16.1

pound; oo
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, in

Tobacco growers

rms of nitrogen to replace cotton seed meal

There“is no question that dry ground fish

could be substituted for a portion at least of

No doubt high

ould also be used. There is no sound reason

The writer has done it with success.

forms

Whatever form is used, whether animal or

for the tradition that tobacco must be raised with vegetable

mechanical condition and quickly

The

They con-
American Cotton Oil Co., when complaint was made, paid to the

n & Co., of Peekskill,
0il Co., of Memphis,

We are advised that sample 24183 was bought from Chapin &
whose tags it bore, with a guaranty of 41 per cent. protein,

equivalent to 6.56 per cent. nitrogen. The deficiency in nitrogen
We are also advised that samples 24284 and 24202 sold by
H. G. & Co., were bought by them from the American Cotton Oil

Co., and came from the Georgia Cotton Oil Mill.
tained much lint and hulls and were of course very inferior.

dealers and through them to customers who had bought it, a

satisfactory rebate and also expenses of the negotiations.

Sold by the American Agricultural Chemical

Sampled and sent by H. K. Brainard, Thompsonville.
Sampled from stock of F. S. Bidwell & Co.,

CASTOR POMACE AND CASTOR MEAL.

Castor Pomace, a residue from the manufacture of castor oil
and extremely poisonous to stock, which will eat it greedily if they
The following six samples of ground pomace and castor meal

Sold by Olds & Whipple, Hartford. Sampled and
Sold by O. & W. and sampled from their stock.

have the chance, is used more or less as a fertilizer for tobacco.

Sold by Sanderson Fertilizer & Chemi-

cal Co., New Haven. Sampled and sent by M. L. Gilman, Buck-
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24825. Castor Meal. Sampled from stock of Sanderson F.

& C. Co.
ANALYSES. s
Station Mo /aoi il 24276 24333 24317 24324 24544 24825
Percentage amounts of

Nitrogen found ..... 5.34 5.02 4.90 4.65 6.22 6.08
Nitrogen guaranteed.. 5.0 5.0 5.0 4.2 5.9 6.5
Cost per ton ........ $25.00 2400 ° 24.00 24.00 28.50 28,50
Nitrogen costs cents

per.pound ;.. 21.2 21.6 22.1 23.3 21.0 21.5

Castor Pomace also contains about 2.0 per cent. of phosphoric
acid and 1.0 per cent. of potash. These are taken into account
in computing the cost of nitrogen.

The cost of nitrogen in castor pomace and castor meal ranges from

21.0 to 23.3 cents and averages 21.8 cents per pound, being about 3
cents per pound less than in cotton seed meal.

II. RAW MATERIALS CHIEFLY VALUABLE FOR PHOS-
PHORIC ACID.

ROCK PHOSPHATE.

25044 is a sample of this material which is used for the manu-
facture of acid phosphate. In its present condition it is but very
slowly available to plants, at least on our Connecticut soils, and
cannot be used with profit considering the relative prices of this
and other phosphatic materials. This sample contains 32.24 per
cent. of phosphoric acid, with 1.55 per cent. of iron oxide and
alumina.

BONE ASH.

This is a waste product from copper mills. The sample
contains 37.66 per cent. of phosphoric acid in a form which is
quite inert as a fertilizer.

BASIC SLAG PHOSPHATE, OR THOMAS SLAG.

This material is a by-product of the steel manufacture, con-
taining from 17 to 19 per cent. of phosphoric acid and 45 to 50
per cent. of lime in finely divided form. The lime is in an
efficient form for correcting acidity of the soil. The phosphoric
acid is fairly available to plants, though showing small “availa-

BASIC SLAG PHOSPHATE. 389

bility” by the conventional method which is discussed on page
35 of this report. In most cases it will probably be found less
quick in its action as a source of phosphoric acid, but more last-
ing in its effects than acid phosphate.

For top-dressing grass land and for fruit trees it has given
very satisfactory results.

All the samples were imported and sold by the Coe-Mortimer
Co., of New York.
24248 Sampled and sent by C. L. Gold West Cornwall.
24292. Sampled and sent by J. F. Shepard, New Haven.

24311. Sampled from stock of Apothecaries Hall Co., Water-

analy51s shows something less than the guaranteed amount
, ess than the German analysis of the cargo which was repre-
‘sented by our sample. As the goods had been distributed, our
‘agent was unable to draw a second sample of the stock.
.~ 24501. Sampled and sent by Thos. Griswold & Sons,
~ Wethersfield.
All these samples are guaranteed to contain from 17 to 19 per
cent. of phosphoric acid, of which 15 to 16 per cent. is “‘available”
by Wagner’s method of extraction, with 35 to 50 per cent. of lime,

ANALYSES oF THOMAS SLAG.

Station NoL i Ll 24248 24292 24311 24501
Percentage amounts of
Phosphoric acid ..... 18.83 17.76 16.095 18.54
Price per ton ....... $20.00 18.00 10.00
i DOMESTIC SLAG.

24207 Sent by T. W. Head, Groton, is stated to be from
Am&noan Steel Works, not offered for sale in Connecticut, but
- sent to learn whether it was worth purchasing.

It contained:

BN o e 28.04

/ Oxide of iron and alumina ...................... 20.63
i o RO G 3797
A L R R 772
a R R R RN W 4.94
4 100.00
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- Obviously, this material cannot be brought to Connecticut and

8 H HRa Y A
i S s R
used to any profit as a fertilizer. &
PRECIPITATED BONE PHQSPHATE. ATty © SNSRI Sl SR e E
24427. This is a manufacturing waSte, bought of Olds & Ty e ‘:'q;- - Wi -t~ B
Whipple, Hartford, for experiment. It is a fine white powder,
containing phosphoric acid, mostly insoluble in water, but appar- o% o ® 8338 8o i
ently very readily available to plants. It is an excellent form for a0 A= S A R
use as a tobacco fertilizer. It contains:

1 o o e e TS T :
Water-soluble phosphoric acid .......... 1.72 per cent. 2 S:, X = 23 2 < § i H
Citrate-soluble phosphoric acid ......... 35.26 Gl Ll
Citrate-insoluble phosphoric acid ....... 4.62 ] b Rl

) n © =+ ol ¥
RO taTER BRI ENAr T 41.60 §§,::, § gﬁ?; g'r:;i-;' }
DOUBLE SUPI??RPHOSPHATITI. -o,m'?: . 8 3 g ©9 \,5 y E :
24448. Bought by the Station for experiment of Olds & F S & S GG et b i sl I
. SN g 1 . . N
Whipple, Hartford. This is not sold at retail, but is mostly used _
in the manufacture of mixed fertilizers of high grade. It T 8 8858 & 8
: G s = H =+ & n iy by wn
contains: ERCr S - R
Water-soluble phosphoric acid ......... 41.38 per cent. R
Citrate-soluble phosphoric acid ......... 2.88 ‘33 ° 8 n e D88 & L :
Citrate-insoluble phosphoric acid ....... 0.90 S g £ <& "N,‘,’. =@ H g sHild Z
s Lo ¥ RN R O SRR e e LB 45.16 iy e
e " ' T e R e e
livi H AR R e T
e oo e i R S B
DISSOLVED ROCK PHOSPHATE OR ACID ROCK AND DIS- H e ' ! sl L Pa
SOLVED BONE BLACK. ' IR B e R
Aol b)) : LR R AR
(ANALYSES ON PAGE 301.) % ;% Do H B ;% b G
: J WeE e SRS S e 1
These materials are made by treating various mineral phos- e g : g / ; T
A i O B : e e R
phates, spent bone black, or bone with oil of vitriol. % R D fSB B LB e
24226. Sold by Berkshire Fertilizer Co., Bridgeport. L : §?, e _: N
' ) f ! « o RS LR '
Sampled from stock of T. W. Ryan, Stratford. o E & s S 398 _§ A= 1 § b
24520. Sold by Bowker Fertilizer Co., New York City. &8 ‘o 1B 18 - i
Y ! e e e S S e e R -
Sampled and sent by S. L. Tuttle, Wallingford. § R §- PP é 2833 'é P
24484, Sold by Atlantic Fertilizer Co., Baltimore. Sampled R e 252 g ISE R E 62 (E !
from stock bought by L. Harkavy, Sec’y, Leonard’s Bridge. : RS- A igs S 2E 2 2 g e
. . . Ay Y 1 3 o o -
24239. Sold by American Agricultural Chemical Co., New = S 2 i §':.£ ‘9:'% i e =73 §oFes 23 o
York. Sampled from stock of S. D. Woodruff & Sons, Orange. £ ;:.f,‘é Ch-E-- N B gs GERE-R-N
24622. Sold by National Fertilizer Co., New York. Sampled Co e gfstsiziqa
and sent by A. E. Potwine, E. Windsor. ¥ bR o kel
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24660. Sold by Nitrate Agencies Co., New York. Sampled
from stock of John Merrill, Suffield.

24430. Sold by E. D. Chittenden Co., Bridgeport. Sampled
from stock of D. L. Clark, Milford. J

24358. Sold by Wilcox Fertilizer Co., Mystic. Sampled at
the factory.

24327. Sold by Bowker Fertilizer Co. Sampled from stock
of W. B. Rice, Meriden. ‘

24662. Sold by Rogers Mfg. Co., Rockfall. Sampled from
their stock.

24402. Sold by Patrons Exchange, Danielson. Sampled
and sent by C. R. Treat, Orange.

24395. Sold by American Agricultural Chemical Co.
Sampled from stock bought by Connecticut School for Boys,
Meriden.

24289. Sold by Bowker Fertilizer Co. Sampled and sent by
John Gotta, Portland.

24495. Sold by American Agricultural Chemical Co.
Sampled from stock bought by Andrew Ure, Highwood.

24813. Sold by Rogers Mfg. Co. Sampled from stock of
James Hyland, Highwood.

COST AND VALUATION.

The retail cash cost of acid phosphate has ranged from $13.00 to
$17.50 per ton and averaged $15.50, making “available ” phosphoric
acid cost 4.96 cents per pound. In mixed car lots ‘“available ” phos-
phoric acid has been bought by farmers for 4 cents per pound.

III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.

HIGH-GRADE SULPHATE OF POTASH.

(ANALYSES ON PAGE 304.)

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 seven samples analyzed were of good
quality, with exception of 24314, which showed less potash than
was guaranteed. A second sample, 24497, drawn from the same
place had a percentage of potash well above what was guaranteed.

The average cost of potash in high grade sulphate has been a little
less than 5 cents a pound.

POTASH SALTS. 393

DOUBLE SULPHATE OF POTASH AND MAGNESIA.

(ANALYSES ON PAGE 304.)

This material is usually sold as “sulphate of potash” or
“manure salt,” on a guaranty of “48-50 per cent. sulphate,”
which is equivalent to 25.9-27.0 per cent. of potassium oxide.
Besides some 46-50 per cent. of potassium sulphate, it containg
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. i

The single sample analyzed was of average composition.

The cost of potash per pound in double sulphate of potash is usually
somewhat higher than in high grade sulphate.

MURIATE OF POTASH.
(ANALYSES ON PAGES 304 AND 305.)

Commercial muriate of potash contains about 8o 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
(sodium chloride) and 4 per cent. or more of water.

Most of the sixteen samples examined were of standard quality.

24499 was drawn from 5 bags and is much below the average
composition. Two other samples, 24348 and 24290 from the
same firm, show 49.68 and 54.06 per cent. of potash, respectively.

‘The price per pound of actual potash in the muriate has ranged from 3.8
to 4.8 cents, the average being 4.25 cents,

KAINIT.

(ANALYSES ON PAGE 395.)

Kainit is less uniform in composition than the other potash
salts. It contains from II to I5 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 the muriate of
potash and is sold on a guaranty of 12 to 15 per cent. of
potash.

A sample, 24658, drawn from stock bought by August Grulich,
Meriden, and taken from a single bag, marked “Kainit,” was
found to contain 46.21 per cent. of potash, chiefly in form of sul-
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phate. It was apparently sweepings, probably shipped by mis-
take and contained nearly four times as much potash as kainit, for
which it was sold.

VEGETABLE POTASH.

This material, sold by Olds & Whipple, Hartford, is under-
stood to be the ashes of beet residues from the beet sugar manu-
facture, and is considerably used as a source of potash in
tobacco formulas. The single sample examined, 24667, con-
tained :

Percentage amounts of
Potash calculated as muriate

.................... 1.20
i it isainliate i s e SUURGEY ST 1.55
i i fticarhonate i s e Ul 23.17
Total water-soluble potash ..~..........o.euuvnnn 25.92
Potash costs cents per pound ................. 8.5

IV. RAW MATERIALS CONTAINING NITROGEN AND PHOS-
PHORIC ACID.

BONE MANURES.
(ANALYSES ON PAGES 398 AND 300.)

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 are sometimes sold as “tankage”;
or they apply to bone from which a large share of the nitrogenous
substance has been extracted in the glue manufacture. When
they are equally fine, the nitrogen of all these varieties of bone
probably has about the same fertilizing value. But agricul-
tural 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 dis-

integrating 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 and could be easily ground finer than it usually
is, and 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.

BONE MANURES. 397

The table of analyses of bone manures contains a column
headed “Valuation per ton.” .

Full explanation of the meaning of ‘thls te.rm,' and the method
of calculating the “yaluation” of fertilizers, is given on pages 40
to 44 of this report and need not here be repeated. The tl"ade
values” used in 1910, however, diﬂ:’er. somewhat from those given
on page 41 which apply to the previous year. The schedule of
trade values in force in 1910 is as follows:

Cents
px?::d.
IAERORER M HHETALES . o iv oo on o oeceoncsiin ettt 16
B e salts ..o .l e e 16
Organic nitrogen in dry and fine ground fish, meat and blood, and
in mixed fertilizers .........ccceeueees. 20
in finef bone and tankage ............... SR e 20
in coarsef bone and tankage ............c.000en 15
Phosphoric acid, water-soluble ...........ooiiiiiiiiiiiiiiiiiins 4Y5
citrate-solubled  Gu i LI B abls d S st 4
of fine ground bone and tankage ................ 4
of coarse bone and tankage ...............oienn 3%
of cotton seed meal, castor pomace and ashes .... 3%
of mixed fertilizers, if insoluble in ammonium
GIEEArE RPN B G BT L e peeeeses 2
Potash as high-grade sulphate in forms free from muriate (or
ehlatides)l o il iyl i ma s W ity 51
LA AT e SRR B Bl L e edtae Sl 4%

1. Bone Manures Sampled by the Station Agent.

In the tables on pages 398 and 399 are tabulated analyses of
twenty-two samples.

GUARANTIES.

Of the samples having a guaranty, six failed in one particular to meet
it but the deficiency was met by a corresponding excess of the other
ingredient in most cases, so that a full money equivalent was given for
the plant food guaranteed.

24842. Rogers & Hubbard’s Strictly Pure Fine Bone was
found to contain 19.45 per cent. of phosphoric acid. This is

+In this report “fine,” as applied to bone and tankage, signifies smaller
than 45 inch; and “coarse,” larger than 3% inch.

+ 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. Com-
monly called “reverted” or “backgone” phosphoric acid.
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PERCENTAGE COMPOSITION AND VALUATION , oF BoNE MANURES AND OF TANKAGES.
{ 5 e %,.3 Chemical Analysis. Mechanical Analysis.
{ 'E- E g g
G 2 58 X s
St}a{tion Manufacturer and Name or Brand. p Dealer or Purchaser. 82 g &? g Nitrogen. Phosphoric Acid. 8 2=
o. v 2% el & 8.2 3 = g 55
Ll E g2 i 83
g ; §E—§ Found. an‘i:ed. Found. a(rftueae:i. = o 5"
BoNE MANURES.
Sampled by Station Agent. | ' 6
24829 |Amer. Agric. Chem, Co., Fine Ground Bone..__|]. A. Glassnapp; D. L. Clark___ U $33.00 $27.18 21.4 2.64 2.5 23.52 22.0 g 44
24830 [Amer. Agric. Chem. Co., Bone Meal ._____.___. R. H. Hall, East Hampton.____ A 26.00 19.97 30.2 2.15 1.6 16.02 13.7 6§ 32
24831 |Armour Fertilizer Co., Bone Meal_.._._.._____ E. A. Buck & Co., Willimantic_ 34.00 29.08 16.9 1.86 2.0 28.96 24.0 . 3
24483 |Atlantic Fertilizer Co., Ground Bone____...____ L. Harkavy, * Leonard’s Bridge. 29.80 28.02 6.4 vt g UMD s i M 48 5:
24228 |Berkshire Fertilizer Co., Fine Ground Bone_.___ T W Rydn ) Stratford. Lkl » 28.00 27.12 3.2 3.38 3.3 22.02 17.0 2 Z
24832 |Bohl, Valentine, Self Recommending Fertilizer. |Valentine Bohl. ______.______._ 28.00 32.04 $12.6 4.06 3.8 22.00 23.0 ZI g
24833 |Bowker Fert, Co., Bowker’s Fresh Ground Bone|Lightbourn & Pond; W. B. Martin ; 32.50 27.66 17.5 2.70 2.5 23.48 22.9 2 3
24834 |Buffalo Fertilizer Co., Bone Meal _..__.________ L. A. Fenton, Norwich Town___ 29.00 26.84 8.0 2.40 2.9 24.10 22.0 57 gg
24835 (Dennis, G. L., Ground Bone________.______ LodliMianmfactirrer b GUna o 30.00 27.44 9.3 2.75 3.0 24.86 20.0 3{8‘ "
24836 |Frisbie Co., The L. T., Frisbie’s Fine Bone Meal SRR [N A IR R 30.00 31.39 t 4.4 4.05 3.3 22.28 18.0 5 4
24837 |Lister Fert. & Chem.W’ks, Lister's Ground Bone|J. A. Foster, Stafford Springs_. 32.00 19.18 66.8 3.08 2.7 11.59 12.0 43 57
24838 |National Fert. Co., Chittenden’s Ground Bone H. A. Bugbee, Willimantic__.__ 30.00 20.43 46.8 1.93 1.7 18.06 13.8 53 47
24839 New England Fertilizer Co., Ground Bone.____._ H. S. Pomeroy, Suffield........ 31.00 27.93 11.0 2.52 2.5 24.97 23.0 57 4(3)
24840 |Niantic Menhaden Oil &Guano Co.,Ground Bone|W. C. Reynolds, E. Haddam.__ 33.00 25.72 28.3 2.81 2.5 20.52 20.6 60 4
24841 Rogers & Hubbard Co., Hubbard’s Raw Knuckle y *
Bavel Blogrlicuaentni il i el bl gl Somitb H. W. Andrews, Wallingford.--. 37.00 32.02 15.6 3.85 3.5 24.72 24.5 59 50
24842 |Rogers & Hubbard Co., Hubbard’s Strictly Pure
BinevBone it ol bl e s SIS e (it ol F. S. Platt Co., New Haven.... " 35.00 26.41 32.5 3.70 2.9 10.45 22.0 30 7‘6’
24843 |Rogers Mfg. Co., Knuckle Bone Flour_...__.____ Arthur Sikes; W. C. Bulkley.__ 35.50 33.83 4.9 3.85 3.3 25.94 © 24.0 64 3
24844 |Rogers Mfg. Co., Ground Bone_...__.__.___.... G.{W:!Eaton, ‘Bristol {a0 iRl e 32.00 33.42 t4a.2 3.44 2.5 26.28 22.0 77 23
24845 (C. M. Shay Fert. Co., Ground Bone - ___.__.____ G. M. Williams Co., N. London : 35.00 29.79 17.5 2.60 vty 27.20 22.9 gs 45
24846 |Shoemaker&Co.,M.L.,Swift-Sure Pure Bone Meal |Olds & Whipple, Hartford.. ..__ 37.00 37.67 t1.8 5.38 4.5 23.74 20.0 3 37
24847 |Swift’s Lowell Fertilizer Co., Swift’s Lowell
Ground: Boneliy oo i il e ERenl d oo H.W.Andrews; F.S.Bidwell&Co. 31.00 30.45 1.8 3.07 2.5 26.58 23.0 46 54
24848 |Wilcox Fert. Co., Wilcox’s Pure Ground Bone. |Gallagher Bros., Wallingford. .. 32.00 27.57 L7 2.72 2.4 24.38 22.0 45 55
Sampled by Purchasers and others: - 6
24232 |Bowker Fertilizer Co., Bone Meal_____.____._. W. R. Pierson, Cromwell ..__._. : 24.00 27.39 t12.4 2.48 2.5 25.92 22.3 35 5
24519 (Bowker Fertilizer Co., Fresh Ground Bone_._._. S. L. Tuttle, Wallingford .___._. 29.00 27.71 4.4 2.35 2.47 24.76 22.88 go 30
25199 |Cooper’s Glue Factory, Peter, Pure Bone Meal. |[Fred Lyman, Manchester_.____._ 27.40 28.67 t a4 2.25 2.1 27.06 22.5 o 40
23994 [Eastern Chem. Co., Boston, Bone Flour________ A. A. Young, Jewett City___... 28,50 [ -m-emmooo oo I B Bl EE L bt R g ol
24572 |L. T. Frisbie Co., New Haven, Ground Bone..|P. M. Pommeau, Simsbury. ... 30.00 3L.15 t 3.7 3.30 3.3 25 3? 18.0 o 40
24849 [E. L. James, Warrenville, Ground Bone.._.... Sent by Manufacturer...__._.__. 30.00 26.69 12.4 3.90 3.0 20.95 20,0 5 95
23980 |C. S. Page, Hyde Park, Vt., Pure Raw Ground
b5 tosal NN EX S IS BAS A0 QF IS AR (G A A A1 A. A. Young, Jewett City_.__... ‘ 35.00 29.57 18.4 3.90 4.5 23.74 22.5 20 8o
24256 [Rogers Mfg. Co., Bone Meal .- __.._._.______... A. N. Pierson, Cromwell._._... ) 25.00 28.25 t1r.5 0.72  eemeenas 3182  foo-a-. 97 3
24571 |Sanderson Fertilizer & Chemical Co., Bone Meal [Noble Bros., Simsbury._..._... ‘ 28.00 26.13 7.2 BrASNERC ok 20,64 | [a-c--ce- 25 75
25098 (C. M. Shay Fert. Co., Bone Meal _.__..._..._._. T. W. Head, Groton___._.....- ‘ 32.00 |- 2.29  Jeeaeeaoo 27.10  |eecmmme e e
TANKAGES. F ’
Sampled by Station Agent: i
24236 (American Agric. Chem, Co., N, V..o ... S. D. Woodruff & Sons, Orange a3 36.00 | 33.05 8.9 755 7.6 9-39  |---nee-- 45 55
24396 i i o d4 AL £ AN R Conn. School for Boys, Meriden i -eee-e--- 2§~°7 -------- 5.84 5.8 10.72 10.0 44 56
24422 i - ST S 8T SARAIIENTOS Andrew Ure, Highwood.- ... B - 28.90 oo 5.04 4.9 15.26 13.7 47 53
24433 o “ L SR e BT D. L. Clark, Milford. .. ......- 2 ~ememmee agaai il oLl 5.48 4.9 13.52 13.7 50 50
24312 (Conn, Fat Rendering & Fert. Corp., New Haven /Manufacturer-..._..____ ... 25.00 3é‘72 tar.2 5.60 6.2 16.98 16.5 42 58
24822 |Frisbie Co., The L. T., New Haven._ ... _.____. A A R ) 30.00 1/29:39 13.7 3.60 4.9 18.38 15.0 50 50
24666 (Rogers Manufacturing Co., Rockfall . _._..._... SRRV DR D) 0 s b IR 35.00 31.94 9.6 6.45 6.6 13.10 10.5 44 56
24823 1"t o £t “ L _......-:|James Hyland, Highwood.-_-_- (I ---------- 25-34 -------- 6,66 | 1Ll o 0. T o (Rt KR 65 35
24401 |Fromy Ghicapes iudbhdo e b2 g )8 T In T il CR “Freat, Orange .0 1] 0. . R L e 5.02 ... 5,877 f---aezon Gaggnntfese Ll 39 61
Sampled by Purchasers and others: A
24288 |Bowker FertilizerGor NN L0000 Lici John Gotta, Portland .. _____.....- & 28-72 smeemeaal 4074 4.9 15.52 13.8 58 42
24518 | “ « S N e S. L. Tuttle, Wallingford.- . ... .. 28.2 I 0.9 | 5.35 4.9 12.43 13,7 53 47
24332 |Buffalo Fertilizer Co., Buffalo, N. Y.__.___.._.. Tanner & Wilcox, Winsted.- ... 30.92 3.0 6.04 6.1 12.65 9.16 54 46
24818 |Frisbie Co., The L. T., New Haven.__________. D. W. Meeker, W. Cheshire.._. 27.49 9.1 4.12 4.7 17.27 15.0 52 48
24584 'New Haven Rendering €O, - ccocomc oot cmne wian S. D. Woodruff & Sons— - ... _. 28.15 t o5 VR T SRl NSNS 0w LA ORI 49 51

* Secretary of a Farmers’ Club, not a dealer, + Valuation exceeds cost.
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much less than has been found in this brand in other years, and
the manufacturers claim does not represent the average quality
of the goods.

COST AND VALUATION.

The average cost per ton of the 22 brands examined was $31.85and the
valuation $28.25. The average cost is half a dollar greater than last
year and the average valuation nearly three dollars more.

2. Sampled by Others thaw the Station Agent.
In the tables on pages 398 and 399 are included ten analyses
of samples drawn by others than the Station Agent. The Station

is responsible only for the analyses: not for the correctness of
the sampling of these.

SLAUGHTER-HOUSE TANKAGE.

(ANALYSES ON PAGES 308 AND 399.)

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.

1. Slaughter-House Tankage Sampled by the Station Agent.

In the table following the bone manures are analyses of nine
samples of this material from the Connecticut market.

Tankage has a very wide range of composition, some sorts
being quite like bone. This year ground tankage has been on
the whole more finely pulverized than bone.

The finer the fertilizer, up to a certain point, the more even will
be its distribution in the soil and the quicker will crops get hold
of it. There is room for considerable improvement in the
mechanical condition of both bone and tankage. Five of the
samples had no statement of cost with them. Some were bought
in car lots and, therefore, at considerably less than retail market
prices, and some no doubt with special discounts which would
be of no general interest or value.

2. Sampled by Others than the Station Agent.

The table includes analyses of five samples drawn by others
than the Station Agent.

o
(“»rl?_.

DRY GROUND FISH. 401

DRY GROUND FISH AND ACIDULATED FISH.

(ANALYSES ON PAGE 402.)

This is a by-product from the manyfaFture of fish oil, a pr'cl).cess
which removes from the fish little that is of value as a fert}i 1ze.1;.

The fresh fish are cooked by steam, pressed to remove t e oil,
and dried either in the air or by.steam. The scrap is some‘ﬁmes
sprinkled with diluted oil of vitriol, to check putr.efactxon, wN(_are-
by the bones are softened and to some extent dlssolx./e;li. 1ge:
teen samples have been examined, eighteen of winc dar;1 23e5
scribed in the table. Samples 24814,.2-4233, 2423 anld s the,
stated to be made by the Wilcox Fertilizer Co., but so y.‘Cion
Rogers Mifg. Co. to the persons namec'l, have the co.mﬁ)o}sll
of Wilcox’s Dry Ground Acidulated Fish Scrap, whic . al; )
guaranty of 7.81 per cent. nitrogen, rather than of their Dry

Ground Fish Guano, in which 8.50 per cent. of nitrogen is guar-

anteed. The tags attached to the goods, hovs'/ever, gave 10 per
cent. ammonia as the guaranty. This is equlvalfznt -to 8.26 per
cent. nitrogen and is not the amount guaranteed. in either of the
Wilcox brands. In samples drawn by the Station Agent, from
two lots of Mr. Graves’ purchase, 24455 and 24456, were found
8.00 and 8.19 per cent. of nitrogen. The manufacturers protested
that the analyses of sample 24359 did not represent the average
composition of this brand and requested that another sample be
drawn elsewhere in this State. This was .done and, by its
analysis, 24816 shows considerably more nitrogen than was
found in the other sample. :

CosT AND VALUATION.

The seven samples known to be dry ground fish, which were
sampled by the Station, have on an average 8.5 per cent. 1of
nitrogen and 8.0 per cent. of phosphoric acid. The average valu-
ation is within one dollar of the average cost.

The six samples of acidulated fish have, on an average, 7.70 per
cent. of nitrogen and 5.1 per cent. of phosphoric acid.
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tice of tabulating by

themselves those mixed fertilizers which were advertised as speci-

.

“We have abandoned the previous prac

.

(ANALYSES ON PAGES 406 To 426.)
ally adapted to some specia

NITROGENOUS SUPERPHOSPHATES.

NITROGENOUS SUPERPHOSPHATES AND GUANOS.
Here are included all the commercial mixed fertilizers con-

taining nitrogen, phosphoric acid and potash which have been

analyzed in 19I0.

dients distinctive enough to warrant

1 crop, because there were no differ-
The “potato manures,” for instance, put out

ach other in composition

differ from the corn or
are arranged alphabetically,

tabulation will be noticed.
according to the manufacturers’ names, so that the analyses of

Other changes in the method of

almost as much as the potato manures
The fertilizer analyses, for instance,

by different manufacturers differ from e
market garden manures.

ences of composition or ingre

such a separation.

The names of the

towns where the samples were drawn are given, but not the

all the brands of each firm appear together.

These percentage dif-

No doubt some will miss the
ferences are all given in the table and in the case of different

arrangement of the fertilizers in the order of the percentage
Several of them require explanation or

report of the analysis has been made to each person whose stock
was examined, but it does not seem essential to publish all these
These various changes are made necessary by the restrictions
on the Station printing. The number of pages allowed by the
State Board of Control makes it necessary to condense every-
1. Samples Drawn by the Station Agent.
In the table pages 406 to 426 are given analyses of two hundred
Samples Requiring Special Notice.
The American Agricultural Chemical Co.’s Complete Tobacco
Manure is of two kinds, the one containing potash as sulphate,

names of the particular persons whose stock was sampled. A
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and the other as carbonate. 24794, P. 406, is obviously the for-
mer and 24696 the latter kind.

It will be noticed that, in this and other tobacco fertilizers
claimed to contain potash in form of carbonate, our analyses show
more or less of the potash calculated as sufphate and muriate. In
many cases a chemical analysis cannot certainly prove or disprove
the statement that potash is present in:form of carbonate.

In making valuations for these fertilizers, potash sufficient to
combine with the chlorine present is calculated as chloride :
potash sufficient to combine with all the sulphuric acid present is
calculated as sulphate, and any excess of potash remaining is
then calculated as carbonate. We repeat that this does not neces-

~sarily conflict with the manufacturer’s statement that a part or
all of the potash was put into the mixture as high-grade car-
bonate. The matter has been fully discussed in previous reports.

The American Agricultural Chemical Co. requested that a
second sample of their Grass and Lawn Top Dressing be analyzed
as 24367 had less nitrogen than was guaranteed, and did not in
their opinion represent the general quality of this brand. A
second sample, 24533, had about the same percentage of nitrogen
as the other, and a third, 24547, had the guaranteed amount.

The American Agricultural Chemical Co. made a similar
request regarding sample 24634, p. 408, Great Eastern Northern
Corn Special, which contained half a per cent. less nitro-

gen than was guaranteed. A second sample drawn by our agent
from different stock, 24850, fully met the guaranty.

The above company also asked for a second sample and
analysis of their Packer’s Union Gardeners’ Complete, analysis
24605, p. 408, having shown a deficiency of about one per cent.
of potash. The second sample, 24851, fully met the guaranty of
potash, but was below it in nitrogen.

A similar request was made regarding Wheeler's Havana
Tobacco Grower, 24697, p. 408, the analysis of which showed a
deficiency of three-quarters of one per cent. of potash. The sec-
ond analysis, 24886, met the guaranty in all respects.

Bowker’s Tobacco Ash Elements, 24699, P. 412, represents a
mixture of the three samples drawn respectively from stocks of
Seth Viets, West . Suffield, W. H. Prout, Suffield, and C. F.
Brewer, Silver Lane. The analysis shows 2.8 per cent. more of
“available” phosphoric acid and 1.3 per cent. less of potash than

NITROGENOUS SUPERPHOSPHATES. 405

was guaranteed. Separate tests for potash in the three samples
gave 13.43, 11.34 and 16.76 per cent. and showed that the three
samples were quite unlike in composition. Another sample of
the same brand, drawn from the stock of A. D. Bridge’s Sons,
Hazardville, 25050, contained 12.91 per cent. of potash, a defi-
ciency of 2.1 per cent. but an overrun of 5 per cent. of “available”
phosphoric acid. | .

Coe-Mortimer Co. protested that analysis 24700 of their
Tobacco and Onion Fertilizer (p. 414), which showed a defi-
ciency of about one per cent. of potash, di'd not represent the
quality of this brand. The company submitted afﬁdav1t§ from
their factory superintendent, giving the formulas by whlch. ’.che
fertilizer had been made and which gave a calculated composition
quite different from the Station analysis. The two compare as
follows :”

Calculated Station Guaranteed by
from Formula. Analysis. Manufacturer.

iifoman 000 U 3.34 3.68 3.0
Total phosphoric acid .......... 6.05 7.06 7.0
17 o T AR ST o 8.00 6.04 8.0

It was not possible to find another sample of this brand on
sale after receiving the above protest and making a second
analysis. The analysis shows that the overrun in nitrogen and
phosphoric acid was more than equivalent in money value to the
deficiency in potash.

It is quite possible that in bagging and transit the work of
_mixing was partially undone and that in the samples taken th§re
was in consequence an undue proportion of the things which
contained nitrogen and phosphoric acid (tankage for instance)
and a deficiency of potash salts. ' !

Lister’s Agricultural Chemical Works advise that in their
Complete Tobacco Manure, 24702, p. 416, carbonate is the only
form of potash used, while in the analysis it is all calculated as
muriate or sulphate. There is no reason to doubt this statement.
Enough sulphuric acid and chlorine were present, however, to
combine with all the pbtash, and carbonate is only used rationally
in tobacco manures to avoid the introduction of these acids.
See the remarks above, under American Agricultural Chemical
Co.’s Tobacco Manure.

The National Fertilizer Co., noting the deficiency of potash
in 24789, p. 418, their Tobacco Special with Carbonate of Potash
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G
5 g
- o o
2 e
§ Manufacturer and Brand. Place of Sampling. g: A
z it g
8 53 g
S oD i
& i gl
Sampled by Station Agent.:
The American Agricultural Chemical
Co., New York City.
24504 |(Complete Manure with 104 Potash_.__. Milford, Wilton, Plainville| $39.50 $26.91
24645 [Complete Tobacco Manure (from Sul-
phatep G S il 7 0Sh BT Windsor Locks, So. Man-
chester, Glastonbury.._. 36.75| 29.30
24794 [*Complete Tobacco Manure (from Sul-
Fol 1) Al Srane U IR el So. Manchester..__._____. 35.50 28.48
24696 |Complete Tobacco Manure (from Car-
Banateliic ol g U SI le 0e f T Glastonbury (2)......___.. 36.25| 28.13
24367 |*Grass and Lawn Top Dressing.______. Meriden, Stafford Springs.| 36.50| 20.99
24533 e £ S Wapping 22l Lol e aiiel 35.00| I19.57
24547 R e i RS A Dl So. Manchester. .________. 35.00| 2I.58
24809 |Grass and Oats Fertilizer.«..__..______ Wallingford, Milford._____. 19.25| I2.55
' 24747 |H. G. Tobacco Manure._..____________ Wapping _ ... pesai i e 49.00| 35.24
24503 [Tobacco Starter and Grower...._._____ New Milford, Hazardville.| 38.50 24.89
Bradley Branch.
24369 |Complete Manure for Potatoes and |
Viegetables Lo Lo L bl TBai ot Meriden, Norwich Town,
Stafford Springs_......__ 37.75| 26.01
24633 Complete Manure for Top Dressing,
Grassiand|Grain. L 0 U LU0 DIV TTS Hazardville (100G 39.c0f 23.20
24368 1Corn Phosphate. ol 0 L0 L0 Vs Windsor Locks, Norwich
Town, Stafford Springs__ 32.25| 17.99
24600 (Eclipse Phosphate_______________.____ Milford, Putnam..________ 29.00| I4.59
24472 |Farmers’ New Method Fertilizer.._.__. Meriden, Stafford Springs,
Middletown 5 {2 Gl 30.00| 18.29
24599 |Niagara Phosphate...._____._.__._____ Middletown, Putnam_..._. 28.50| 13.71
24434 |Potato Rertilizer.o |l U020 100 Stafford Springs, Rockville,
New Milford. .. oiaso 00 32.00| 19.32
24335 (BotatoManurer L0000 T Bristol, Windsor Locks,
Suffield oo oL i sa n gl o
24370 |Superphosphate._ ... ... __.___..__.___. Bristol, Windsor Locks,
Norwich Town____._____. 32.25| 20.28
Church Branck,
24505 (Fish and Petashi Vil qo vl Jns Meriden, Middletown._____ 27.50| 17.71
Crocker Branch.
24748 |Ammoniated Corn Phosphate.____.____ Soiy Caventrwe i 31.00 17.90
24749 |Potato, Hop and Tobacco Fertilizer. . . _|So. Coventiy it oauhi, i 31.00| 19.27
Darling Branch.
24601 |Dissolved Bone and Potash._________._ Southington, Wallingford__| 37.00| 24.72
@Atz Farm (Bayoritesudiusiiyi i i iiinon T Wallingford, Clinton..___. 32.25 18.5I
@4070 | General Fertilizep.. & M /e by 17 BT Wallingford, Clinton...__. 28.00| 15.00
gahaq i PotatoManureu bl GV Wallingford (2), So. Man-
anester/z el L AT 34.00] 19.75

* See note on page 404.

} 1.71 per cent. potash as sulphate, 1.68 per cent. as carbonate.
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ANALYSES AND VALUATIONS.
NITROGEN. PHOSPHORIC ACID. POTASH.
o
Q
§ 1 -
§§ ; N ;{r %‘g“ln. P ’.‘E’; E: Total. o f“,’a“?ﬁ;gfg,, Found. !
" 3 £ o e W 2 2 3
ggé g 5 , 4 @ g
B 3 ' D & . s . . b m“ i E
- ) o A
Eg—g’ il A (R 5Ll ISt | B S ) B | © =
3.3 | 5.28 1.47| 0.89| 7.64| 7.0| 6.75| 6.0/ 9.93| 9.93| 10.0
4.5 | 0.50| 5.33| 2.46| 8.29| 4.0 5.83| 3.0/ 1.50| 5.71| 5.5
4.5 | 0.41] 5.67| 2.70| 8.78| 4.0 6.08 3.0 1.61| 5.59| 5.5
[ .80| 5.5
.5 | 0.13| 5.01| 3.79| 8.93| 4.0| 5.14| 3.0 0.41|t3
;g 2.82 3.93| 1.25| 7.98| 6.0 6.73| 5.0/ 2.57| 2.57| 2.0
3.9 | 5.11| 0.79| 0.19/ 6.09| 6.0/ 5.90| 5.0| 2.28| 2.28) 2.0
3.9 | 2.98| 4.31| 0.92| 8.21| 6.0/ 7.29| 5.0| 2.82| 2.82| 2.0
- | 9.31| 2.15| 1.1512.61| 12.0|11.46|11.0| 2.34| 2.34| 2.0
5.8 | 4.54| 1.74| 0.32| 6.60| 6.0| 6.28| 5.0| 1.49|10.23|10.0
3.3 | 6.05| 3.10| 0.93(10.08| g.0| 9.15| 8.0| 0.66| 4.16| 4.0
. 3.34| 3.3 | 6.90| 1.76| 1.47|10.13| 9.0| 8.66| 8.0| 6.50| 7.17| 7.0
3.00(0.55| 4.74| 4.9 | 4.57| 1.16| 0.28| 6.01| 6.0| 5.73| 5.0| 2.87| 2.87| 2.5
0.80|1.11| 2.17| 2.1 | 6.65| 2.51| 1.50|10.66| 9.0| 9.16| 8.0| 1.83| 1.83| I.5
0.44/0.69| 1.28| 1.0 | 6.55| 2.23| 1.05| 9.83| g.0| 8.78| 8.0| 2.17| 2.17| 2.0
300.68(1.05( 1.96| 1.7 | 6.96| 2.11| 1.34(10.41| 9.0| 9.07| 8.0| 3.15| 3.15| 3.0
0.42/0.63| 1.20| 0.8 | 6.13| 2.44| 1.19| 9.76| 8.0| 8.57| 7.0| 1.67| 1.67| 1.0
42/0.72(1.04| 2.18| 2.1 | 7.02| 2.53| 1.43|10.98| 9.0| 9.55| 8.0| 3.07| 3.07| 3.0
1.55/1.03| 2.68 2.5 | 4.94| 1.97| 0.70| 7.61| 7.0| 6.91| 6.0| 5.08| 5.08| 5.0
1.20(1.05| 2.62| 2.5 | 7.54| 2.32| I.10|10.96|10.0| 9.86| 9.0| 2.32| 2.32| 2.0
0.40\1.98| 2.38| 2.1 | 4.33| 2.60| 1.01| 7.94| 7.0| 6.93| 6.0| 2.50| 2.50| 2.0
0.000.92| 2.20| 2.1 | 7.34| 2.20| 1.22{10.76| 9.0 9.54| 8.0| 1.48| 1.48| 1.5
0.85/0.67| 2.21| 2.1 7.26| 2.37| 0.92(10.55| 9.0| 9.63| 8.0| 3.36| 3.36| 3.0
0.13|1.20/1.23| 2,56/ 2.5 | 5.29  2.37| 0.76| 8.42| 7.0| 7.66| 6.0|10.09|10.00| 10.0
24671 | 74.2| 0.I3|1.1010.97| 2.20| 2.1 | 6.4 2.38] 0.90| 9.72| 9.0 8.82| 8.0 3.09| 3.09| 3.0
24670 | 86.7| 0.210.31/0.86| 1.38| 1.2 4.65| 2.00; 1.12{ 7.77| %7.0| 6.65| 6.0| 4.31| 4.31I| 3.0
24534 | 72.2! ... 11.6810.85! 2,531 2.5 | 518l 1.98] 0.55! 771 7.0l 7.16! 6.0 5.31] 5.31! 5.0
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G
o 3 o
3 il e
g Manufacturer and Brand. Place of Sampling. E: 2
% Sikg fuf. g
z'n(! d" & ;
Sampled by Station Agent :
East India Branch.
24602 |A. A: Ammoniated Superphosphate....|New Haven, So.Manchester!| $33.50/$20.51
24750 |Potato Manure ..o oo -cccommaomammaaan So. Manchesteriilili Lo 38.00| 25.30
Great Eastern Branch.
24729 |General _ .. ocoiooiliicamiaoaioonnoa Madison s il s aE il 31.00| 15.46
24646 |H. G.Vegetable,Vine and Tobacco Fertz.|East Hampton, Rocky Hill| 34.00| 20.54
24634 |*Northern Corn Special - coooommneno- East Hampton, Granby ...| 32.00 18.97
- 24850 4 5 el A e A b Eastlymealinytosdan ot 33.00| 20.82
North Western Branch.
24336 |Fish, Bone and Potash. .. .o New Haven, Bristol, Suf-
FraldiliBac s dm IS U sl 20 30.50( 17.8I
24435 |Market Garden Phosphate. ... Southport, New Milford...| 33.50| 22.17
24410 |10% Potato Fertilizer .- - - cuemnaeean New Haven, Waterbury,
Southport, Milford..._-. 35.00( 24.09
24535 |Universal Fertilizer - oooooocoooooeoo- Suffield cAyan i il oLy 32.50| 21.32
Packers’ Union Branch.
24604 |Animal Corn Fertilizer ... ---- Somerville, Waterford. ... 31.00| 18.88
24605 [*Gardeners’ Complete Manure. ... ---- New Canaan, Granby..... 37.00| 25.19
24851 &4 o s [ L B e Watertowny bt st it 37.00| 25.50
24603 (Potato Manure ... . ..o ocameioono-n- New Canaan, Somerville__.| 34.00| 20.90
24751 |Universal Fertilizer- - ... .ccoccnoe-- EastiHamptaon ' oo sl Loio 29.00| 16.15
Quinnipiac Branch.
24768 |Climax Phosphate ..o ceemooonaooo Rlainfeldutani o iioal Lo 28.00| 16.28
24606 [Corn Manure. .. - ccocmmamnaoans Westport, Plainfield....-. 30.00| 18.09
24412 |[Market Garden Manure........ Pt e Southport, Westport, Nor-
bR e S e T B 200 e01Ra 6. 8
24460 |Phosphate _ .. o ciamcmaeeaoao- New London, Westport...| 32.50 20.74
24411 |Potato Manure ... ooeeeacaannnnn New London, Southport,
M EStpOrE L Ll S AL 31.75| 21.48
24769 |Potato Phosphate. ... - ccoeonocnan- New London._......-.-... 31.00| 20.15
Read Branch.
24461 |Practical Potato Special.__-.oocceeo- New Canaan, Wilton...... 31.50| 15.19
24673 |Standard Superphosphate - ..o...---- W. Hartford, So. Meriden.| 30.00| 16.07
246%2|Vegetable and Vine Fertilizer-.....---- East Canaan, So. Meriden-| 33.50| 20.33
W heeler Branch.
24607 |Corn Fertilizer_ . . .ocecccacocauan-- Granby, So. Coventry..... 30.00| 16.73
248101Guass and Oats. .| | LLiill Lol Coln New Canaan, Granby._... 22.50| 12.40
24697 |*Havana Tobacco Grower......------- East Granby, Granby...... 36.00| 24.92
24886 Ty i D AR LN ER LA East Granby.. _..._....._...| 35.00| 26.46
24608 PotatoVanivetd: i il Cl B lLl s s New Canaan, Granby..... 31.50| IQ.3T
Williams and Clark Branch.
24770 |Americus Ammoniated Bone Super-
ghnapRatedCetyE et S iS00 e el Wiaterhuay (i i el 35.00| 20.52
24536 |Americus Corn Phosphate_....._....... Milford, Wallingford,
Wapping sl uioas 1 il 31.50| 16.84

* See note on page 404.
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ANALYSES AND VALUATIONS—Continued.
8 NITROGEN. PHOSPHORIC ACID, PoTASH,
5 5
_:6;: ‘3 g / N'iltg;;len. s o é Total. ui?;:ﬁ:,l;&.n Found.
E |38, g | £ 21 21 % ¥
S R A e 8 S S G (R O RN I g
8 |gao>| = wit o) B (o0 (8 5 - M, 8 i o | ze I B © 2
a |4 0 5= BT SR B ) = e i o R
24602 | 63.3| 0.20|1.24]1.14] 2.67| 2.5 | 7.03 3.05 1.10 11.18/10.010.08| 9.0| 2.17| 2.17| 2.0
24750 | 50.2| ----|2.05|1.05| 3.10( 3.3 | 5.41| 1.25 0.38| 7.04| 7.0| 6.66) 0.0 7.97) 9.72| 10.0
'9423 100.5| ----[0.22/0.88| 1.10[0.8 | 7.21| 1.26| 1.16| 9.63] 9.0 8.47| 8.0| 3.86| 3.86| 4.0
24646 | 65.5| 0.320.80|1.03| 2.15| 2.1 | 6.56| 1.99| I.II 9.66| g.0| 8.55| 8.0| 5.78| 5.78| 6.0
24634 | 68.7| 0.58/0.78/0.64| 2.00 2.5 | 7.43| 2.77| 2.75|12.95) 10.0/10.20 9.0} 2.40| 2.40} 2.0
{ - 24850 | 58.5| 0.82(0.76/1.18| 2.76| 2.5 | 6.92| 2.27| 1.05/10.84/10.0 9,19| 9.0 2.75| 2.75| 2.0
\ ki
; \ 71.3| ----l0.26(2.23| 2.49| 2.5 | 2.88| 1.79| 0.83| 5.50| 5.0| 4.67| 4.0| 4.37| 4.37| 4.0
‘ 24435 | 51.1| ----[1.07|1.37| 2.44] 2.5 | 7.30| 1.48| 0.47| 9.25| 9.0 8.78] 8.0| 6.27| 6.27| 6.0
| 4 24410 | 45.3| ----|0.92[1.02| T.94| 1.7 | 6.33| 2.53| 1.07| 9.93| 9.0| 8.86| 8.0|10:49|10.49| 10.0
?",_‘_ 24535 | 52.4| ----|1.07|1.38| 2.45| 2.5 | 7.27| 2.46| 0.94/10.67| 9.0| 9.73| 8.0/ 4.10 4.12 4.0
4 124604 | 64.2| 0.73(1.00[0.78| 2.51| 2.5 | 7.30| 1.75| 1.16/10.21|10.0| 9.05| 9.0| 2.11| 2.11| 2.0
34205 46.9| --._|1.80/0.99| 2.79| 2.5 | 5.51| 1.81| 1.20| 8.52| 7.0/ 7.32| 6.0| 2.67 8298 IO:O
24651 45.1| 0.09|1.22/0.73| 2.04| 2.5 | 5.80| 1.57| 3.63|11.00| 7.0| 7.37| 6.0| 1.36/10.66|10.0
34 03| 62.7| 0.41/0.99/0.90| 2.30| 2.I | 6.74| 1.76| 1.07| 9.57| 9.0| 8.50 8.0| 5.78| 5.78| 6.0
{ 24751 | 79.6| 0.08/0.70/0.32| 1.10| 0.8 | 6.19| 2.78| 1.87/10.84| 9.0| 8.97| 8.0| 4.51| 4.51| 4.0
24768 | 72.0| 0.20/0.65/0.8¢| 1.74| 1.1 | 6.80| 2.01| 1.02| 0.8 8
A y i ’ i 9.83| 9.0| 8.81| 8.0| 2.19| 2.19| 2.
24606 65.8| 0.85/0.77/0.76| 2.38| 2.1 | 5.95| 2.88| 1.39/10.22| 9.0 8.83| 8.0 1.93 1.92 I.(5)
24412 39.4| ---.|2.27(1.11| 3.38| 3.3 | 6.91| 1.98| I.00| 9.8
; : - K i A 9.89| 9.0| 8.89| 8.0 %, A
244 56.7| 0.56/1.10(1.07| 2.73|2.5 | 8.11| 1.88| I.24/11.23|10.0 9.99| 9.0 Z?g Z?g Z:g
24411| 47.8] 0.70|0.72|1.20| 2.62| 2.5 | 5.82| 1.88] 0.8
5 2 . ; .83| 8.53| 7.0| 7.70| 6.0| 5. i
‘ 24769 | 53.8| 0.76/0.79/0.80| 2.35| 2.1 | 8.07| 2.10| 1.28|11.45 9.0/10.17| 8.0 33; 33; g:g
».
24461 |107.4| -.__lo.15/0.8
a0 SURIS G D010 | TS0 138 violanl 39 Sl 49 78 7y o
24672| 64.8! ____ g e ek 7 i y -0/ 9.16| 8.0| 3.85| 3.85 4.0
4072 64 1.20/0.78| 1.98| 2.1 | 6.84| 1.65 1.26 9.75| 9.0| 8.49| 8.0l 6.31 6.32 g.o
2460%7| 79.3| 0.22)0.
22813 8?? by _?30-89 1.84f 1.7 g;g ;i? 2-34 Ig.go 9.0 9.06| 8.0| 2.11| 2.11| 2.0
i i o i (e { . -70|13.00| 12.0/10.90| 11.0| 2.06| 2.06| 2.
4697| 44.5 1.94/0.74| 2.68| 2.5 | 5.62| I.49| 1.13| 8.24| 7.0 7.11| 6.0| 1.2 24|1 .
24286 22.4 0.12/T.24/1.21| 2.57| 2.5 | 5.93| 1.72| 1.22| 8.87| 7.0| 7.65| 6 65 9.24(10.0
6o iila ; . . . . . i o .0| 1.62({10.30| 10.0
4608 | 63.1| 0.09|1.68/0.49| 2.26| 2.1 7.12| 2.05| 1.81/10.98| 9.0l 9.17| 8.0| 3.42 3.43;2 3.0
24%7%70/| 70.6| ---.|1.31|I.
4770\ 7 3T11.43) 2.74| 2.5 | 6.81| 2.91| 1.24|10.96| 10.0 9.72| 9.0| 1.94| 1.04| 2.0
24536 i} / i
4536 ' 87.0' 0.54'1.060.52' 2.12| 2.1 | 7.12! 1.72' 0.99' 9.83| 9.0 8.84] 8.0l 1.71] 1.71! 1.5
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NITROGENOUS Sy ANALYSES AND VALUATIONS— Continued.

g 2 ® NITROGEN, PHOSPHORIC ACID. PorasH.
2 Q
E . %g ‘E K gg Total l K Total So-called F
E Manufacturer and Brand. * Place of Sampling. i 8 2 e o Nitrogen. ) -% -2 otal, “‘Available.” ound,
“ g g BEoBsalis | g T e ) R G ¥
[ o} a0 - o ) o o >
g 58 e Z | 982 s : @ L e : s £
: ek E s 1288 E | Bl 2|~ |8g| & ¢ A T - ) IR (- He kB
z ATIEE S liss| 2 | S8 2 || S| E| 5| F |3 F|sE|¥E| 2|
: S R D - < A ) - R A
Sampled by Station Agent:
Williams and Clark Branch (Continued).
24647 |Americus H. G. Special Fertilizer_..... Plainville, Wapping_...... $38.00|$25.43
21648 Americus Potato Manure__......-.._.. Milford, Collinsville_..__. 31.50| 18.03 49.4| 0.49|2.24|0.70| 3.43| 3-3 | 7.23| 1.25| 0.58 9.06| g.0| 8.48| 8.0f 7.24| 7.24| 7.0
609 |[Potato Phosphate Waterbury, Wallingford 34.50| 19.72 74.7| 0.52/0.90]0.69| 2.11| 2.1 | 6.85 1.96| 0.75] 9.56| 9.0 8.81| 8.0 3.16 3.16| 3.0
o) o o e DR R PG AR S i i : : 74.9| 0.06/1.76/0.82| 2.64| 2.5 | 5.28| 1.70| 0.40| 7.38| 7.0| 6.98| 6.0| 5.12| 5.12| 5.0
The Armour Fertilizer Works, b
Baltimore, Md. § CEEE :
24413 |All Soluble-_.________i ............... N(;;V Halwl;en, Willimantic, g | 1 ‘ .
orwall UL gs G syl 33.50| 21.65 U
24462 |[Ammoniated Bone with Potash.._.___. Willimantic, Danbury_.__. 30.00| 17.69 1 34433 54.7| I.19/0.72|1.10| 3.01| 2.9 | 6.84| 2.16| 0.56 9.56/ 8.5/ 9.00| 8.0| 3.57| 3.57| 4.0
i ’ e Windsor Lock I 24462 | 69.6| 0.93/0.24|1.15| 2.32| 2.5 | 5.46| 1.89| 0.86| 8.21| 6.5/ 7.35| 6.0 3.03| 3.03| 2.0
24506 |Bidwell’s Formula for a POPS. el indsor Locks._.._._..... 30.00| 22.9I i R D W st i A j
24635 |Bone, Blood and Potash._._.__...._... Thompsonville, Bridgeport| 38.25| 28.44 {8 X 3‘% g -9 : 43015 2'79 53 45 6'(8) 'g7 9:5919 52 8.5| 8.99| 8.0f 4.45| 5.92/ 5.0
24559 |(Complete Potato_..-acooacooioiiieooas Branford, Danbury, Put- "-;‘ (8193511 54:5] 1. 70/0-1912.04) 3.93| 4 -82| 1.80| 0.54| 9.16| 8.5 8.62| 8.0 7.57| 7.57| 7.0
: D s monEe b o G2i091 119:37 24559 | 65.2| 1.10/0.20[0.58| 1.88| 1.7 | 7.23| 1.35| 0.30| 8.88] 7.5| 8.58
¢ 4 .10/0. ¥ .88 . E : i 5 i 7.0| 6.09| 6.09| 6.0
24610 Corn Kll’lg """""""""""""""""""" Danburyy Putnam.__.._.... 2Q.50( 20.21 + Q‘, I0 460 1.43|0.14[0.43| 2.00| 2.5 | 7 79| 1 36 0.43| 9 58 8
¢ § ! .0| I.43(0.14|0. . . 4 / ; . -5/ 9.15| 8.0| 6.11] 6.11| 4.0
24473 |Fish and Potash.___ ... ... .. ...... Branford, Norwalk, Meri- ?
den - .... —...o.--o--- 27.25| 16.28 ' 24473 67.4] 0.60/0.16(1.30| 2.06| 2.1 | 5.06 1
. : ( B 2 K ! X 4 : b .77| 1.11| 7.94| 6.5 6.83] 6.0| 2.63| 2.63| 2.0
24537 [Fruit and Root Crop Special ... Danbury, Meriden.....___| 27.50| 19.62 : 0.2| 1.02/0.12]0.81| I.08| I. ]
24436 M arketiiGarden 8 eiid s s D0l Ss N(;)w Haven, Branford, . 24537, 4 Il 1.95| 1.7 | 7.37| 1.64| 0.44| 9.45 8.5/ 9.01| 8.0| 5.43| 5.43| 5.0
anbury. ..__.......-..| 306.50| 25.1 24436 45.1| 1.06/0.70|1.48| 3.24| 3.3 | 6.6
24414 |High Grade Potato..-. ... ... ... New Haven, Willimantic, i ETaTRl 334 3.3 5| 1.69| 0.58| 8.92) 8.5/ 8.34/ 8.0/ 7.10| 7.10| 7.0
Norwalk.._ ... 33.75| 22.13 24414| 52.5| 0.58/0.15/0.70| 1.43| 1.7 | 7. 1.6 6
24852/ Wheat, Corn and Oats Special ... Calchester [ 00, L0 25.00| 15.27 24853 | 63.7] 0.28/0.10(1.20 1.48| 0.8 | 6.22| I.07] oo g;gg 4E - il e e
Atlantic Fertilizer Co., Baltimore, i
Md. :
244775 |*Early Truck and Vegetable Manure._.|Leonard’s Bridge.-....... 26.00| 21.90 24475 18.7| ---_|1.58|1.52| 3.10| 3.3 | 2.92| 3.06| 1. 32l ] s
24474 |*H. G. Truck and Potato Special._._.. Leonard’s Bridge._ .. ... 30.00| 25.67 24474 | 16.9| 0.71/0.88/0.93| 2.52) 3.3 | 8.68| 1.36 o.';’?, 13.29 Y Ig.gi g:g g?i g?? ,gjfj
Berkshire Fertilizer Co., Bridgeport,
Conn,
24561 |[Ammoniated Bone Phosphate_...._... Danbury, Waterbury, Staf- X L ‘ voarg W
ford.._.. .............| 28.75] 15.05 -7| 0.19/0.09/1.12| 1.40| 0.8 | 6.93| 1.91| 0.65| o. ol 8.3
24507 [Complete Fertilizer .- _..--...... Solgthport,HWaterbury, g ? T B M : 5 9-49| 9 -84| 8.0 2.63| 2.63| 2.0
Tantswille) 2 siiaauile JL 34.00| 23.7 -I| 0.56(0.70(1.48| 2.74| 2.5 | 6.49| 2.
24611 |Grass Special ... __.oooicciienanaa- Stafford, Yantic amiuiio s, 36.50| 25.66 24 1; 42.2| 2.35/1.03|1.84 5_22 5.3 2;2 212 8;3 gzé g:g 381 2~8 7-°g 7-0g 6.0
z4sa8 i ong Tsland Sneeiall i lacte Jon ol Southport, Plantsville_.... 35.00| 26.57 24538 | 31.7| ... |1.69/1.88| 3.57| 3.3 | 4.89| 2.24| 0.49| 7.62| 7.0 g e g-S g-s 2.0
24560 |Potato and Vegetable Phosphate._.... Danbury, Waterbury, Staf- 24560 - v -0f ©.53) ©.53| 7.0
G e iatote il i 31.25| 17.44 B ol o | %% 210 1.7 | 4.73| 1.42] 0.35| 6.50| 7.0 6.15] 6.0! 5.27] 5.27] 4.0
2473 0| Tobacco Special - ... ..cooooooiooca-n Glastonbury, Bridgeport..| 35.50| 24.92 : 4730 42.5| ----|1.60/2.32( 3.92( 4.1 | 2.94| 2.14] 0.68| 5.76| 4.0 KRl (sl 1:0; g:og g:o
F. E. Boardman, Westfield, Conn. ]
(Made for)
22548 (Complete [ Fertilizerzi L. L0l 0l L0un: Westheldivce st ol 34.00| 28,38 24548 19.8 0.59/0.48|2.29| 3.36| 2. | 5.28 240l 0.5l 8ael | 768l 7 .0liokilio st 100
Bowker Fertilizer Co., New York City. i i s o el
24772 |Bone and Wood Ash Fertilizer - ... .. e Hayen o0l L 30.00| 15.77 .2| ----|0.I5/1.57| 1.72| 1.7 | 1.580| 5.42| 2. .6
24649 |Complete Alkaline Tobacco Grower .. .|Thompsonville, Silver 39} 5.4 74| 9.66/ 7.0| 6.92 6.0| 2.61| 2.61| 2.0
Lane, Ellington.......--| 34.25| 27.98 ‘ 24649 22.4| 0.40/0.10(3.72| 4.22| 4.1 | 1.10 4.18| 3.76| 9.04| s.0| 5.28| 4.0 0.73| 5.78 5.0

* Bought from manufacturer. Brand not entered for sale in this State.
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NITROGENOUS SUPERPHOSPHATES,

CONNECTICUT EXPERIMENT STATION REPORT4;+I1Q00-IQIO.

§
=}
E Manufacturer and Brand.
§
o
w0
Sampled by Station Agent:
J Bowker Fertilizer Co. (Continued).
24775 |Complete  Alkaline Tobacco Grower
(with Carbonate),Lil bl Selbc ol e Ll
24530/ Cdrn, Phosphate sl Sl alin o Ll o)
24437 |Early Potato Manure.._.....__._..._...
24540 Farm and Garden Phosphate ....._._.
24337 |Fisherman’s Brand Fish and Potash___.
24415 |Gloucester Fish and Potash.___.._____
24338 |Hill and Drill Phosphate_..caaaoaao..
24773 |Lawn and Garden Dressing........_...
24463 |[Market Garden Fertilizer_ . .cocooooo.-.
24373 |Potato and Vegetable Fertilizer-.......
24562 (Potato and Vegetable Phosphate_...._.
24464 |Sure Crop/Phosphate. /1 L Eolalaulon il
24699 [¥Tobacco Ash Elements. ..cc.o-oaicaz
25050 13 ‘e Sl o R By S
240081 ahaced Starterd UL aLu G L DT
24371 |Stockbridge Spec. Comp. Manure for
Corn and All Grain Crops_.._.......
24339 |Stockbridge Spec. Comp. Manure for
Potatoes and Vegetables. . _..........
24636 |Stockbridge Spec. Comp. Manure for
Sdeding Down, ' ete L bl Gt
24372 |Stockbridge Spec. Comp. Manure for
Top Dressing and for Forcing.......
24774 |Stockbridge Spec. Comp. Manure for
i eyatee oy e 1 GG S
The Buffalo Fertilizer Co., Buffalo,
N
24361 [Celery and Potato Special._...c-c.----
24375 Famer s i CRatoe L0 LU s L s
244%7 BishiGarano v vl (02 il 0 b
244160 High Grade ManuweriCio ol 00 ban a0l
24542 |New England Special_.._______........
24741 [Tobaceo | Produceridldiniulaey v s

5
8 :
) =
: gaill %
Place of Sampling. EE &
SERE
58 &
®E X
i S
Wiest \Suffield L0 0 Lol $35.50($29.37
Rockville, Sharon........ 29.00| 17.27
Wethersfield, Yalesville, 37.25| 25.90

Sot Naorwalle 2t ulid e
Hazardville, Meriden..__. 27.00| 16.51
Waterbury, Wethersfield

Merideniubat il yle LDN bl 27.50| 18.71
New Haven, Yalesville.._.| 25.00| 14.30
Waterbury, Hazardville,

Yalesvillew Wi iuLyiel 34.00 20.15
New iBaveni Lyl 50.00| 19.22
Wethersfield, Yalesville,

Sharon ik ot in N sl Eol 2806 X
Hazardville, Yalesville,

b {1 g P GRS NOREIG N G T 34.25| 2I.45
Rockville, Danielson, Nor-

WG IO S 31.75| 16.92
Yalesville, Yantic, Sharon.| 26.75/ 14.63
West Suffield, Suffield, Sil-

wor lianels bl e 33.00| 22.62
Hazardville Ll Gl sai gl 35.00| 23.57
Hazardville, Silver Lane..| 36.50| 21.37
Yantic, Meriden, Rockville| 38.00| 27.09
New Haven, Waterbury,

Wethersfield L a. Ui o 40.00| 27.26
Sharon) L0 DA 35.00| 24.38
Wethersfield, Meriden,

Rockville i snidatuie 38.00| 27.63
Wapping L Ll SUi 48.00| 32.71
Plainville, West Cheshire,

Waeastyillennad hod il el fag el oy .22
Plainville, Westville, Nor- |

wiehraToyemil. (o Lol 25.00, 17.59
Westville, Manchester,

Branfordsii iy il e 24.25 16.01
Plainville, West Cheshire,

Manchester. . ... iuowe=. 36.50| 27.52
deg 5§ ORI iR SO NIy 20.00| 20.51
West Suffield, East Wind-

ey o) L PRl SR R LGeR 38.00' 25.96

* See note on page 404. 1 3.35 per cent. potash as sulphate, 2.52 per cent. as carbonate.

NITROGENOUS SUPERPHOSPHATES.

413
ANALYSES AND VALUATIONS—Continued.
| .
§ © NITROGEN. PHOSPHORIC ACID. POTASH.
it Q
I g9 7 i
Y g E Ni’lt-fgzin. K] K % Total. “As‘?aiﬁ:glcg" Found.
BbEe il | d —— | 2| 2| 3 i
5 |e%d| B g 3 5 o S
S R 400 AR IR YR ) O I
T R O
e L -l - -
3 5 [ 6.18| 5.0
24775 | 20.9| 1.04/0.06/3.07| 4.17| 4.1 0.68| 5.02| 3.24| 8.94| 5.0/ 5.70| 4.0 0.31(t
zzggg 67-8 0.300.75/0.80| 1.85| 1.7 | 6.76| 2.73| 1.36/10.85| 9.0 9.49| 8.0| 2.25) 2.25/ 2.0
24437 | 43.8| ----|1.47|1.84| 3.31| 3.3 | 5.9T| 2.36| 1.20| 9.47 8.0| 8.27| 7.0/ 7.23| 7.23| 7.0
24540 63.5| ----[0.56/1.06| 1.62| 1.7 | 5.43| 3.72 1.88|11.03| 9.0/ 9.15| 8.0[ 2.19| 2.I9| 2.0
24337 | 47.0| 0.26/0.58|1.609| 2.53| 2.5 | 3.24| 2.33] I.22 6.79| 5.0/ 5.57| 4.0| 4.69| 4.69| 4.0
24415 | 74.8| 0.10/0.10/0.84| 1.04| 0.8 | 6.84| 2.92| 1.42 11.18| 9.0 9.76| 8.0| 1.45 1.45| I.O
. 24338/ 68.7| 0.11|1.92/0.55| 2.58| 2.5 | 7.44| 2.67| 1.43|I1.54|10.0[I0.1I| Q.0| 2.41| 2.41| 2.0
24773 | ....| 0.83|1.92/0.33| 3.08| 3.3 | 2.53| 2.44| 0.63| 5.60| 8.0 4.97| 4.0| 5.43| 5.43| 50
24463 | 42.5| 0.09|1.23/1.48| 2.80| 2.5 | 5.37| 2.08| 1.16| 8.61| 7.0/ 7.45 6.0[10.01|10.01|10.0
24373 59.7| 0-34|1.12{1.16| 2.62| 2.5 | 6.33| 2.74| 1.38/10.45| 9.0 9.07| 8.0| 4.35| 4.35| 4.0
24562 | 87.6| 0.34/0.66(0.82| 1.82| 1.7 | 6.56| 2.78| 1.57|10.9I| 9.0 9.34| 8.0| 1.99| I.99| 2.0
24464 | 82.8| ----|0.10/0.88| 0.98| 0.8 | 7.20| 2.44| I.50|11.14|10.0| 9.64| 9.0| 2.07| 2.07| 2.0
24699 | 45.9| ----| ~=-| -=.| -=-_| -~ | 1.44] 7.35| 4.67|13.46|.-_.| 8.79| 6.0| 1.06|13.73|15.0
@050 IS RN e s e L 1. 88 9.15| 4.32({15.35].-..[11.03| 6.0| 0.5I|12.91|15.0
24698 | 70.8| 0.26|1.26|1.08| 2.60( 2.5 | 6.49| 2.58| 0.92| 9.99| 9.0/ 9.07| 8.0| 0.96| 3.05 3.0
24371 | 40.3| 1.07(1.65/0.66| 3.38| 3.3 | 8.52( 2.01| 0.87|11.40|11.0/10.53|10.0| 7.20| 7.20| 7.0
24339 | 46.7| 0.83/0.94/1.63| 3.40| 3.3 | 4.17| 2.62| 1.55| 8.34| 7.0| 6.79| 6.0/10.12|10.12|10.0
24636 | 43.6| 0.11|1.40|1.09| 2.60 2.5 | 5.21| 2.01{ 0.92| 8.14| 9.0| 7.22| 6.0/10.02(10.02|10.0
24372 | 37.5| 1.21|1.50(2.17| 4.88| 4.9 | 2.87| 2.81| 0.63| 6.31| 6.0 5.68| 4.0/ 6.12] 6.12| 6.0
24774 | 46.7) 1.05(3.49|1.01/ 5.55| 5.8 | 3.14| 1.32| 0.67| 5.13| 5.0 4.46| 4.0! 1.30/10.17|10.0
24361 | 57.1| 0.80/0.40/0.73| 1.03| 1.6 | 4.90| 3.46| 1.16| 9.52 9.0 8.36| 8.0| 8.14| 8.14]10.0
24375 | 42.1) 0.10/0.35/0.87 1.32 0.8 | 5.68| 3.46| 1.41(10.55| 9.0 9.14| 8.0| 4.72| 4.94| 5.0
24417 | 51.5| 0.52/0.12/0.63| 1.27| 0.8 | 5.60| 3.61| I.22|10.43|10.0| 9.21| 9.0| 3.56| 3.56 2.0
24416 | 32.6| .17 L.I5|1.19| 3.51( 3.3 | 4.57| 2.75| 0.83] 8.15| 8.0 7.32| 7.0/10.23 io.zg 10.0
24542 | 41.4| ----0-54/T.44] 1.08)| 1.6 | 3.20| 6.03| 2.3511.58| 10.0| 9.23| 9.0| 5.15| 5.15| 5.0
24731 | 46.4] 0.50/0.7412.86] 4.0l 4.5 | 2.67| 2.41( 0.88] 5.96/ 6.0 5,08/ 5.0 6.90| 6.90| 5.5
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CONNECTICUT EXPERIMENT STATION REPORT, IQOQ~IQIO.

NITROGENOUS SUPERPHOSPHATES.

G
; S E
.E 0" ?: §
5 Manufacturer and Brand. Place of Sampling. §§ 2
4 = 4 o
a Lo 2
; |
g é’ # g
Sampled by Station Agent :
The Buffalo Fertilizer Co.
4 ( Continued).
B a e on i ldresser il o iDLl o (s West Cheshire, Manchester| $41.00 $30.87
24374 Vegetable and! Pofato. L.l lioui i L. Plainville, West Cheshire, |
Norwich Town__....____ 33.50| 22.97
The E. D. Chittenden Co., Bridge-
port, Conn.
24732 |Connecticut Tobacco Grower_.__._..___. Broad/Bropki (2)0 2uits fos 45.50| 32.05
24740 |Dissolved Bone Phosphate.__....._._.. Milford, Broad Brook..... 28.50| 17.51
tean lish ‘and Potash.. . i iiolio o oLl ooy Broad | Brooki(2) oilo .. 28.00 20.57
BN7381Grass and ‘Grain:oise Lo odi i o Broad Brook . toSrionn di 36.00| 27.68
730 [High Grade Potator Ll iuidy sioi e Milfordy sh s L ae K IEin il 38.00| 27.61
24737 Ratato-and Grainueo g aob il s Brodad (i Brook: s Sliisi ) 30.00| 24.64
8206 Potato Manure. .o ool S Sl ool ol Broad Brook (2).-.-.._._. 30.00 2I.30
S4734 |Yobacco Grower oo, Lot ii il s iiiiBroad Brook [(g) daan e bl 34.00| 25.08
gRe a3 iTobacco  Speciall ool Ligsinly il it Broad Brook: (2).. 58040 34.50| 25.13
The Everett B. Clark Seed Co.,
Milford, Conn,
24418 Special Mixture for General Use....... MatEord ), Joi Sdteo e pa i 31.00 26.78
38 rog Brand il dot i i S s Ui a s D MilFard, iUl o el 34.00| 28.00
TheCoe-Mortimer Co., New York City.
24637 |Celebrated Special Potato Fertilizer.___[West Hartford, Torrington_| 33.50| 18.45
24776 |Genuine Peruvian Guano, Lobos Grade|So. Norwalk, Wethersfield.| 36.50| 25.78
24543 |Gold Brand Excelsior Gt oL L West Hartford, Southington| 32.00| 21.67
24563 H. G. Ammoniated Bone Superphos-
Phatey e s e Iin opintl S I e R West Hartford, Somerville,
Nopwich o 00 Guinarlut) 32,281 T a4
24638 [New Englander Corn and Potato Fer-
Bhzan s St G A e Riverton, Winsted, Tor-
170t 107 s BABRCAARAIIL A X1 ) LG 28.00; 13.80
24777 |Peruvian Vegetable Grower. ......_... Gheshire 1ol 1 L0 b L) 43.00| 29.14
24549 |[Red Brand Excelsior Guano.-.......... Cheshire, Wilton, Somer-
villielplong e SRS B N canie ol e gt
24700 |*Tobacco and Onion Special ... __.._._. Somerville. ... Lo .0 i 37.00| 25.95
Conn. Valley Orchard Co., Berlin,
Conn.
24360 |H. G. Complete Fertilizer..___._.._... Berhingh Jas N SERntent i o0 27.00| 21.76
Peter Cooper’s Glue Factory, New
York City.
24650 (tSterling H. G. Potato and Tobacco
B extilizen/ WAERERRE ool [0 T ) East.Canaanildie it (i 23.00| 21.38
T. H. Eldredge, Norwich, Conn.
(Made for)
Rt iFish and)Potashy [0l s il o Niorgrich ilive it fs ol vl 28.00| 18.52
24363 | Special Superphosphate. ... ________._. Juls) s ] A A 27.00! 15.48

* See note, page 405,

State,

1 Bought of manufacturer.

Brand not entered for sale in this

NITROGENOUS SUPERPHOSPHATES. 415
AxaLvsEs AND VALUATIONS—Continued.
o NITROGEN. PHOSPHORIC ACID. PorasH.
Q
=5
. e a GS <y
.E & *E N;I;?;glen. ¢ K ——g Total. “:\(/)a(i:laallljg." Hound,
B o lBgslvg 4 T U B - <
Z %5.5 b é J ° i £ g g
g |EgE| E S el T ; 3 5 ol e e R S g
7 < 21 = | = [8) (8] = | O = | & = & 1]
24541 | 32.8| 1.35/2.26/2.19| 5.80( 5.7 | 4.34| 2.34| 0.82| 7.50| 7.0| 6.63| 6.0 | 5.23| 5.23| 5.0
24374 | 45.8| 0.85|1.15/0.73| 2.73| 2.4 | 5.40| 2.82| 0.52| 8.74| 9.0| 8.22| 8.0 | 7.44| 7.44| 7.0
24732 | 38.1] 0.34/2.24|2.50| 5.08| 5.0 | I.04| 4.43| 1.02| 6.49| 6.0/ 5.47| 4.0 | 0.80| 9.92| 8.0
24740 | 62.8) ____|0.92|0.66| 1.58| 1.7 | 5.36| 3.78| 4.01|13.15/10.0| g.14| 8.0 | 2.93| 2.93| 2.0
24735 | 36.1| 0.13|1.18|1.41| 2.72| 2.5 | 6.09| 1.06| 1.55| 8.70| 6.0| 7.15| - | 4.45| 4.45| 4.0
24738| 30.1| 0.11/3.50/0.57| 4.18| 4.1 | 5.72| I.29| 1.66, 8.67| 8.0| 7.01| 6.0 | 8.25| 8.25| 5.0
24739 37.6| ----|2.88|1.00| 3.88| 4.1 | 6.22| 2.01| 1.94|10.17|10.0| 8.23| 8.0 | 7.53| 7.53| 7.0
24737 | 21.8| ____|2.06{1.09| 3.15| 3.3 | 7.62| I.73| 2.15|11.50|10.0| 9.35| 8.0 | 5.40| 5.40| 6.0
24736 | 40.8| ... 1.27/0.73| 2.00| 2.0 | 7.43| T.45| 1.70 10.58| 10.0| 8.88| 8.0 | 6.81| 6.81| 6.0
24734 | 35.6| 0.17|2.32/0.81| 3.30 3.3 | 8.12| 1.62| 1.51|11.25|10.0| 9.74]| 8.0 | 0.44| 4.74| 5.0
24733| 37.3| ----|2.47|1.43| 3.90| 4.5 | 6.42| 1.18| 1.25| 8.85| 3.0/ 7.60| 3.0 | 2.37| 4.65| 5.5
24418 | 15.8| 1.40|1.12|1.03| 3.55 3.3 | 6.25| 2.97| 0.68| 9.90|.--.| 9.22| 8.0 | 7.44| 7.44| 7.0
24438 | 21.4| 1.51|1.12|1.13| 3.76| 3.3 | 3.73| 3.60 1.00| 8.33|.-..| 7.33| 6.0 | 9.92| 9.92|10.0
24637 | 81.6| 0.08/0.21/1.50| 1.79| 1.7 | 5.83| 2.69| 1.02| 9.54| 9.0| 8.52| 8.0 | 4.37| 4.37| 4.0
24776 | 41.6| 0.43/0.42.1.80| 2.65| 2.9 | 2.359| 9.19| 2.93|14.5I|14.0|11.58| 8.0 | I.44| 5.41! 4.8
24543 | 47.7| 0.06|1.29/1.05| 2.40| 2.5 | 5.73| 2.42| 1.07| 9.22|11.0| 8.15| 8.0 | 6.61| 6.61| 6.0
24563 | 81.8| ....[0.18|1.67| 1.85| 1.9 | 5.46| 3.14| 1.16] 9.76| 9.0| 8.60| 8.0 | 3.06| 3.06| 3.0
24638 |102.9| ....[0.22/0.73| 0.95| 0.8 5.26‘2.9( 1.32| 9.49| 8.5| 8.17| 7.5 | 3.05| 3.05| 3.0
24777 47-6| 0.61]0.79|1.92| 3.32| 3.3 | 4.70| 3.86| 0.52| 9.08|10.0| 8.56| 8.0 | 1.18| 9.63| 9.0
24549 | 41.7| 0.46|1.40|1.64| 3.50| 3.3 | 5.15| 3.27| I.25| 9.67| 9.0| 8.42| 8.0 | 7.29| 7.29| 7.0
24700 | 42.6| 2.16/0,16/1.36| 3.68| 3.3 | 3.53| 3.43| 1.00| 7.96| 7.0| 6.96| 6.0 | 1.12| 6.94| 8.0
24360 | 24.1| 0.17|1.60/0.91! 2.68| 2.5 | 7.43| 2.28| 1.29|11.00|/10.0| 9.71| 9.0 | 4.04| 4.04| 4.0
24650 | 7.6| 0.11)1.61/0.43| 2.15| 1.7 | 6.34| 1.88| 2.28|10.50| g.0| 8.22| 8.0 | 7.11| 7.11| 8.0
E
24362 | 51.2| 0.06(0.30|1.92| 2.28| 1.7 | 3.01| 2.81| 1.54| 7.36| 6.0| 5.82| 5.0 | 4.83| 4.83| 4.0
24363 | 74.4! 0.05/0.10'1.20| r.35| 1.0 | 3.61! 4.87| 1.70|10.18!10.0! 8.48' 8.0 2.79! 2.79! 2.0




416  CONNECTICUT EXPERIMENT STATION REPORT, 190Q=1010,

NITROGENOUS SUPERPHOSPHATES.

Station Number.

Manufacturer and Brand.

Place of Sampling.

Dealers’ average cash
price per ton.

24593
24508
24511
24509
24550

24701
24510

24341
24340

24674
24752

24778
24702

24585

24551

24779
24586

24612
24782

24565
24564

24342
24552

*Complete Tobacco Manure
Corn and Potato Fertilizer

Standard Pure Bone Superphosphate of

Formula
Special

Average Soil Complete Manure

Sampled by Station Agent:

Essex Fertilizer Co., Boston, Mass.
Complete Manure for Corn, Grain and
Chpas sl Bubi g SIC o T S
Complete Manure for Potatoes, Roots
and\Wepetablashu o, il (o
Fertilizer for Grass and Top Dressing. .

Market Garden and Potato Manure...

Special Tobacco Manure. ... .__.._._....
Tobacco Starter and Grower
XXX Fish and Potash

The L. T. Frisbie Co., New Haven,
Conn,

Corn and Grain Fertilizer

Potato Manure

Germofert Manufacturing Co.,
Charleston, S. C.
Patented Potato Manure

Lister’s Agricultural Chemical Works,
Newarl, N. J.
Ammoniated Dissolved Bone Phosphate

Potato Manure

Special Grass Mixture

sty IRt SO RN Y R .

E. Manchester & Sons, Winsted,
Conn. (Made for)

The Mapes Formula and Peruvian
Guano Co., New York City.

Cereal Brand

.|East Hartford, Windsor
So. Manchester, Hazard-

E. Hartford, Broad Brook.
East Hartford, Suffield,

Hartford
Hartford

Saybrook Pt
Fairfield

Stafford Springs
Burnside, Glastonbury.._..
Stafford Springs, East

East Canaan, Glastonbury,
East Canaan, Glastonbury.
Suffield, Wallingford (2).-.

Stafford Springs, E. Canaan
Suffield

............................. Winsted, Gilead (2)
______________________________ Winsted, Gilead (2)

________ Hartford, Windsor Locks,

East Hartford, Plainville__
East Hartford, Suffield,
Plainville
East Hartford, So. Man-
chester, Poquonock

Locks, Plainville

ville, East Hartford

Plainville

Canaan, Wallingford.._.

Burnside

Meriden__ .

_______ saewnt oty Ml ordit - artfard

Valuation per ton,

$27.48
27.83
31.25
21.37

31.58
26.78

18.44

19.84
27.93

24.48
17.90

19.02
28.26

17.93

26.31
26.46

20.09
16.89
25.01I

26.33
31.58

26.77

15.90

* See note, page 403.

NITROGiBNOUS SUPERPHOSPHATES. 417
ANALYSES AND VALUATIONS—Continued.
PHOSPHORIC ACID. POTASH.
Y gg i o % Total. Found.
2 g 5 £ e | o
Z" S%g 5 E £ g g 8 E g §-u' 'E’. ‘E";',j 2? = @
3 |Ek| 2|2 E| B 31 E0B| 8 38] 8 PaSiAE G} 8
R | 2eRpue e S z Gl & |d 2|3 2| & |0
24593 7.41| 7.0 9.95| 9.95|10.0
7.4302.0 10.07/10.07| 10.0
24508 |
24511 8.48| 8.0 8.57| 8.57| 8.0
24509 9.42, 9.0 4.98| 4.98 5.0
8.26| 7.0 1.29| 9.75|10.0
z:;gg 5.45 g.o 0.69| 6.39| 6.0
24510 9.20| 9.0 8.0/ 3.02| 3.02| 3.0
10.63| 8.0 5.0/ 3.76| 3.76| 3.0
gzng) 15.31| 8.0 5.0/ 4.99| 4.99; 6.0
.97 10.0| 0.82( 4.74| 6.0
:2%; ; 13.22 xo.o} o.51| 2.87| 3.0
11.04| 9.0 8.0| 1.76| 1.76| 1.5
22;3,2 10.07| 5.0 4.0| 0.72| 4.95| 5.0
24585 9.85/ 9.0 8.0 3.48| 3.48| 3.0
.56/ 9.0 8.0| 7.60| 7.60| 7.0
:4%; 1?.31 9_ 10.0|10.82{10.82| 10.0
4
10.71|10.0 9.0| 2.43| 2.43| 2.0
24286 10.93| 10.0 9.0| 2.24| 2.24| 2.0
2173’ 8.81| 7.0 6.0|10.62(10.62| 10,0
' 4 0 BN 8.0| 7.61| 7.61| 7.5
:ﬁgi igg 8o il 8.0| 0.60| 7.61| 7.5
. 8.28| 8.0| 7.64| 7.0| 0.66| 6.05| 5.0
gﬁggz 8.64| 8 of 7.28| 6.0] 3.37' 3.37! 3.0
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418

NiTrROGENOUS Su

PERPHOSPHATES.

Station Number.

Manufacturer and Brand.

Place of Sampling.

CONNECTICUT EXPERIMENT STATION REPORT, 19091-1910_

Dealers’ average cash

price per ton.

24465 [Complete Manure ‘A’ Brand
24364 (Corn Manure

24811
24525

24783
24343
24784
24703
24704
24554
24553
24478

24365

24555
24753
24785
24527
24556
24786
24528
24439
24787
24788
24440
24812
24705
24789

24529
24526

Sampled by Station Agent :
The Mapes Formula and Peruvian
Guano Co. (Continued).

Fruit and Vine
Potato Manure

Seeding Down Manure
Tobacco Ash Constituents

Tobacco Starter, Improved

e Half Strength.
Vegetable Manure for Light Soils

The National Fertilizer Co.,
New York City.

1o o RS BTt IECH S DN
Chittenden’s Complete Corn and Grain
Rertlizer codt 4o LR ONNEY Lok el ]
Chittenden’s Complete Grass Fertilizer.

8 1 Root Fertilizer.
Tobacco Fertz..

6 ‘e

& o Connecticut Valley Tobac-

co Grower

o FarmulatoA2) o 1 ord o sedid
Market Garden Fertilizer.
Potato Phosphate__.._._.
Soluble Bone and Potash.
Tobacco Special

o

I 4 with Car-

Bomate iy
Chittenden’s

Universal_i:’_lic;;;')h;l-té::‘-
XXX Fish and Potash.__

S
bonate,

€ent. potash as sulphate, 0.59 per cent. as carbonate,

_________ Meriden,

......................... Hartford, Meriden,Norwich
_______________________ Hartford
............ Hartford, Milford, Forest-

________________ Forestville
............. Suffield, Hartford
______ Hazardville, Suffield, Hart-

............ Hartford, Windsor Locks.__
Top Dresser, Improved, Full Strength_|Hartford, Forestville

Chittenden’s Ammoniated Bone Phos-

Southington,
Hartford

ville Ll s S L

ford .

Windsor Locks, Hartford,
Middletown ..._. ......
Hartford, Meriden, Nor-
wich

So. Manchester, New Mil-
o 1 7o S it Bl TVLAREL 130K
New Milford..... I
Willimantic, So. Manches-
i -9 LA BIERROE TS b T
West Cheshire, So. Man-
chester, Silver Lane
Willimantic
Suffield’ o i e
Willimantic, Silver Lane,

Greenwich
Wallingford a.SoleUoi il .
Suffield, Simsbury

Simsburgde SLERIEG UL
Greenwich, Winsted._..__.
So. Manchester, Winsted,

37.75

40.75
44.00
34.50
49.00
37.50
53.00
34.50

44.00

Avon

41.00

Valuation per ton.

$37.25| $21.22
37.00
33.00

22,66
26.81

26.49
24.98

27.70

32.97
26.22

38.98
24.35
41.27

31.46

16.58

23.97
24.65
24.22

25.03
28.83
24.77

271,27
24.60
22.79

22.38
12.47
28.46

27.16
13.37

28.00

18.86

€e note on page 428.

} 3.16 per cent. potash as sulphate, 5.23 per cent. as carbonate.

t 4.72 per cent. potash as sulphate, 7.70 per cent. as car-

§ 2.41 per

| See note on page 405.

21.00 -

NITROGENOUS SUPERPHOSPHATES. 419
ANALYSES AND VALUATIONS— Continued.
1§ i NITROGEN. PHOSPHORIC ACID. o PoTASH.
=
. | 38 $ So-called Fouhd,
3 =P Total i 2 = Total. a2 4,
'g E% . 4 & Nitr?)gen. :: ::; :; Available, g
2 1858 | 81 . 1318 8 R :
| w0o% - i g by 8 8 ¥ 2 o s g
LR T R N R
| o i
| |
1
: . 0| 3.34| 3.34| 2.5
6 .5| 1.22|0.70/0.70| 2.62(2.5| 0.76( 9.28| 3.34/13.38|12.0/10.04 IO
21362 Zgg 0.56 1.160.82l 2.54/2.5| 0.92| 7.60| 2.70|11.22|10.0| 8.52 8.(0) 6.93| 6.93| 6.0
24811 23.1| ..-.|0.68|2.58| 3.26(2.1| 2.65/14.35| I.IO 18.10|.-..[17.00/12.0| —cun| -no- Hgia
6.0 | 5.50| 4.0| 1.08| 9.08| 8.0
2452 2.5 1.48/1.30/0.94| 3.72|3.3| 0.69| 4.81| 1.11| 6.61
22382\ g.;i 1.61/0.10/0.47| 2.181.7| 0.36| 6.33| 0.56| 7.25| 7.0 | 6.69| 5.0| I.00 12.18| 10.0
g .0 | 8.73| 8.0| 0.72| 7.41| 6.0
.1| 1.88|1.50l0.50! 3.88|3.7| 1.52| 7.21| 1.11| 9.84| 8.0
zgﬁ g;; 2.63 0.38 0.1544 3.15/2.5| 0.00|13.00| 4.08|17.08|18.0/13.00|--. . |I2.35| 12.35 10.0
24703 | 31.6| ... |0.02/0.80| 0.82/0.5| 0.00| 4.07| 2.77 6.84| 5.7 | 4.07|---.| 1.82/t14.24|15.0
.26|---.| 1.50} 9.91|10.5
04| 25. .80/0.04/1.89| 6.43/6.2| 0.07| 4.19| 1.59| 5.85| 4.5 | 4.2
21252 5451.17) g.géo.tg 0.93 4.62(4.1| 0.12| 7.82| 1.30| 9.24| 8.0 | 7.94 6.0 (I).gz 2.22 1.2
24553 | 28.4] 5.51|3.61/0.43| 9.55(9.9| 0.34| 7.03 0.88| 8.25| 8.0 { 7.37|----| 1.04| 4.25| 4.
24478 | 64.3| 3.84/0.72(0.24| 4.80/4.9| 0.43 2.85| 1.08| 4.36| 4.0 | 3.28/----| 0.74| 2.46| 2.0
24365 | 39.9| 2.45|2.30/0.57| 5.32(4.9| 0.81| 6.71| I.00 8.52| 8.0 | 7.52| 6.0| 0.98| 7.63| 6.0
24555 | 84.0| ----|0.60/0.92| 1.52/1.7 6.98| 2.07| 1.18|10.23/ 9.0 | 9 05| 8.0| 3.02| 3.02| 2.0
\ 8.55| 8.0| 5.94| 5.94| 6.0
2 cee-| -2 |2.26l0.94| 3.20|3.3| 5.43| 3.12| I.34| 9.89| 9.0
22;5535 82.6| 2.60/0.20|1.18| 3.9%|4.1| 4.54| 2.84| 0.67| 8.05| 7.0 7%8 (g.o 5.11 5.1; g.g
24527 | 63.1] ----|2.24/0.97, 3.21|3.3| 5.59| 3.22| I1.35 10.16/ 9.0 | 8.81| 8.0| 5.9I| 5.9 "
24556 | 51.8| - -[2.58/0.77| 3.35/3.3 6.72| 2.38| 1.25/10.35/ 9.0 | 9.10, 8.0/ 0.70| 5.34| 5.0
24786 | 68.1| 0.29/0.15/4.19| 4.63(4.9| 0.40| 4,16 0.88| 5.44| 4.0 | 4.56| 1.0| 0.60| 6.71| 8.0
24528 | 45.3| 0.51|1.34/0.93| 2.78 2.5 4.44| 2.16| 0.92| 7.52| 7.0 | 6.60| 6.0/10.62 10.62| 10.0
X 8.67| 7.0 | 7.58| 6.0| 4.14| 4.14; 4.0
2 49.3| 0.97/0.24|1.71| 2.92(2.9| 5.37| 2.21] 1.09
22;%3 34.1| 1.43/0.94/0.88| 3.25(3.3| 6.34| 1.72| 1.24| 9.30| 7.0 | 8.06| 6.0| 6.94 2.94 2.2
24788 | 49.2 0.74‘0.42 1.38| 2.54/2.5| 6.62| 2.13| 1.08| 9.83| 9.0 | 8.75 8.0| 6.43 .43| 6.
6.0
6.3| 0.51/1.08(0.86| 2.45/2.1| 7.00| 2.03| 1.03|10.06(g.0 | 9.03| 8.0/ 6.50| 6.50| 6.
:Zggg go.z -5 r.._ Lok ._4,;5 it (7).27 1.86| 1.82|12.95|12.0|I1.13| I1.0| 2.25| 2.25| 2.0
24705 | 23.0| ----|0.90 3.85| 4.75/4.5| 0.34| 4.61| 2.75| 7.70| 4.0 | 4.95| 3.0 0.85| 5.2I| 5.5
4 : 60§ 3.60| 5.5
8 .4| 0.24/0.12(4.08| 4.44/4.5| 0.45| 5.12| 3.30| 8.87| 4.0 | 5.57| 3.0| 0.60%
:ﬁgzg 123.4 ---.|0.22|0.80| 1.02/0.8| 7.18| 1.79| 1.06/10.03| 9.0 | 8.97| 8.0f I.37| 1.37| L.O
24526 | 43.5] 0.54/0 32 1.65' 2.57'2 5] 4.90! 1.89! 0.98! 7.77/6.01 6.79' 5.0l 3.76! "3.761 3.0
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NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, 1909:1910,

|

3
§ :
5 & . 8
£ P 58 5
5 Manufacturer and Brand. Place of Sampling. o e
z & s
g g o ;
Sampled by Station Agent:
New England Fertilizer Co., Boston,
Mass.
24613 Corn and Grain Fertilizer_.____.____.__ Rockville, Plantsville, Suf-
fetd]| HiLhe D Ll b LS $29.75|$14.45
®Ab30 | Cotnl(Phasphate L L skl L ool wikl Bristol, Collinsville.___.__. 30.00| 17.73
24614 H. G. Potato 'Fertilizer o4 Lo L Jo il Bristol, Plantsville ...__._. 35.50| 22.90
247006 |Perfect Tobacco Grower......___...._. So. Manchester, Suffield,
Collinswvillel s ol gt 37.50| 25.89
4400 (Potato Fertilizer. . Lot Sloy gl ol Bristol, Rockville, Plants-| 31.00| 16.18
wibled e it
#4076 Botato Grower:!| S.. Lol oLz iy g Rockfall, Cromwell __.____._ 35.50| 24.12
@ab15 5Superphosphate Lol oL L LlliL sy Bristol, East Woodstock,
So. Manchester_........ 32.50 71.18
Niantic Menhaden Oil & Guano Co.,
South Lyme, Conn,
24791 |Bone, Fish and Potash......__....___. FEast Haddamb /1o S0y 30.00| 19.28
24793 |Corn and Grain Fertilizer-. . __._______. East Haddam, Moodus--..| 30.00| 19.55
24795 |H. G. Tobacco Fertilizer ... ......... East Haddam - .0 L0zl 38.00| 27.30
24792 |Market Garden Manure-._._._...._... Norwich/looth 2o S e dilol 35.00| 24.67
24616 |Potato and Vegetable Manure_ ... ..._ Norwich, East Haddam.__| 31.00| 22.05
Olds & Whipple, Hartford, Conn.
24640 |Complete Corn and Potato Fertilizer_._|{Hartford _._____.___.L_..__.. 34.00( 28.20
24796 |Complete Tobacco Fertilizer. ....___.__. Hartfard do il i ol 37.00| 30.61
Eas44 [Hish ‘and Potash i non (ool il Hartford LG oo i ) o 30.00| 18.09
ar2aiGrass FHertilizer. . oo Ul Db Le Flaraiamd e aRis o i) 34.00| 26.91
24345 |H. G. Potato Fertilizer.. . ... . o ioioll Ehavtiarel L il atdni) sl mi o 37.00| 30.39
24346 |Special Phosphate.__. ...._.__._._.._._. Miartford (ARG IS SL A iR 35.00( 25.97
Parmenter & Polsey Fertilizer Co.,
Boston, Mass.
BN e AT T T Wallingford, Warehouse
Point!Ueh (Vb e 37.50| 30.35
24479 [Plymouth Rock Brand .__._.._.__._... -|Plantsville, Wallingford___| 33.00| 20.53
SR04 {Potato ‘Fertilizer, . L0l 00000 Dol Wallingford, So. Wood-
Stoelk: 2 s b SR 31.00| 19.58
24798 |Special Potato Fertilizer__. ._.____..... Mansfield Depot.___....._. 39.00| 27.18
The Rogers & Hubbard Co., Middle-
town, Conn.
24618 [Hubbard’s Bone Base Complete Phos-
FYaet DU S A P £ 00 Wallingford, Moodus, Suf-
felid et b sl orl, i 27.25| 20.04
24652 |Hubbard’s Bone Base Grass and Grain
Hetrilizer i G LB iR i 0 2 T Portland, Middletown.._.| 42.00| 32.54
24754 \Hubbard’s Bone Base New Market
Garden Phosphate _........_______ |Middletown, Branford....| 35.50| 24.32
24651 [Hubbard’s Bone Base Oats and Top
Liressiman' A S G o0l 2 Wallingford, Clinton.._.__. 56.00| 42.0T

* 1.28 per cent. potash as sulphate, 4.23 per cent. as carbonate.

NITROGENOUS SUPERPHOSPHATES.
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ANALYSES AND VALUATIONS—Continued.
i o » NITROGEN PHOSPHORIC ACID, POTASH,
5% : .

5 |&: g | ] A ] mem [SealiLf roma.

CA N ] el IMC E T %

- M:E 8 § 3 v 'g § ? . : 5 &

g [BER| 5 I Bl E| w lbgl B | b|wlby| ¢ |Eu|aE| 4B

T |£%% e R R Y - L - - R - [ 1

> S gkt B i) 0 S SR b WA B el 2 |S = 8 o= N e
24613 105.9| ----[0.08/1.37| 1.45| 1.2 | 4.97| 2.64| 0.78| 8.39| 8.0| 7.61| 7.0 | 2.14| 2.14| 2.0
24639 | 69.2| ----[0.32{1.53| 1.85| 1.6 | 6.24| 2.38| 1.03| 9.65; 9.0| 8.62| 8.0 | 3.13|.3.13| 3.0
24614 | 55.0 ----[0.13|2.37| 2.50| 2.5 | 5.40| 3.15| 0.80| 9.35| 9.0| 8.55| 8.0 1 6.24| 6.24| 6.0
24706 | 44.8| 0.78/0.10|3.12| 4.00| 4.1 | 1.84| 3.28| 0.74| 5.86| 5.0| 5.12| 4.0 | 0.93| 6.15| 6.0
24466 | 91.6| -...|0.24|1.40 1.64| 1.6 | 5.21| 2.14| 0.52| 7.87| 8.0| 7.35| 7.0 | 3.76| 3.76| 4.0
24675 | 47.2| ----|0.06/2.32| 2.38| 2.5 | 4.02| 2.89| 0.65| 7.56| 7.0 6.91| 6.0 | 9.95| 9.95|10.0
24615| 53.4| ----[0.452.08| 2.53| 2.5 | 6.16] 2.34| 0.83| 9.33|10.0| 8.50| 8.0 | 4.33| 4.33| 4.0
24791 | 55.6| ..._|0.54/2.09| 2.63| 2.5 | 2.37| 3.10| 2.65| 8.12| 6.0| 5.47| 5.0 | 4.14| 4.14| 3.0
24793 | 53.5| 0.55/0.39|1.54| 2.48| 2.1 | 2.72| 3.09| 3.44| 9.25| 8.0| 5.81| 7.0 | 4.80| 4.80| 3.5
24795 | 39.2| 0.80|0.50|2.12| 3.42| 3.3 | 3.50| 3.96| 2.85/10.31| 8.0| 7.46( 7.0 | 0.90| 7.33| 6.0
24792 | 41.9| 0.68/0.57/2.23| 3.48| 4.1 | 3.60| 3.5I| 2.25| 9.36| 8.0| 7.11| 7.0 | 5.65| 5.65| 6.0
24616 | 40.6| 1.08/0.31|1.31| 2.70| 2.5 | 3.11| 3.75| 3.31|10.17| 8.0( 6.86| 7.0 |-6.17| 6.17| 4.0
24640 20.6| -._.[0.69(3.09| 3.78| 3.3 | 0.50| 8.21| 2.25/10.96| 7.0| 8.71| 6.0 | 4.32 *6.36 6.0
24796 | 20.9| 0.57/0.15/3.98| 4.70| 4.5 | 0.12| 4.21| 0.58| 4.9I| 3.5| 4.33| 3.0 | 0.74%6.25| 5.5
24344 | 65.8| -...|0.16/2.34| 2.50| 2.5 | 0.08| 4.96| 3.33| 8.37| 6.0| 5.04| 5.0 | 3.35| 3.35| 3.0
24512 | 26.4| ..--|0.88|3.06| 3.94| 3.3 | 0.64| 5.55| 2.39| 8.58| 7.0| 6.19| 6.0 | 6.91| 6.91| 6.0
24345 | 21.7| ----|0.56(3.05| 3.61| 3.3 | 0.38| 6.66| 2.66| 9.70| 7.0| 7.04| 6.0 | 6.53|10.65| 10.0
24346 | 34.8| ....|0.76/3.44| 4.20| 4.1 | 0.03| 6.86| 2.30| 9.19|....| 6.89| 4.0 | 1.00| 3.49| 3.0
24797 | 23.6| 0.85/0.14(3.25| 4.24| 4.1 | 2.62|.2.96| 0.75| 6.33| 5.0| 5.58| 4.0 | 0.97| 9.30| 8.0
24479 | 60.7| ---.[0.60|1.78| 2.38| 2.5 | 6.43| 2.06| 0.82| 9.3I| 9.0| 8.49| 8.0 | 4.38| 4.38| 4.0
24594 ! 58.3| ----|0.10|1.78| 1.88| 1.6 | 4.26| 2.76| 0.67| 7.69| 7.0| 7.02| 6.0 | 6.86| 6.86| 6.0
24798 | 43.5| --..|0.66/2.60| 3.26| 3.3 | 6.28| 3.07| 0.78/10.13| 9.0| 9.35| 8.0 | 7.35| 7.35| 7.0
24618 | 36.0 0.58/0.05/1.00| 1.63| 1.5 | 5.56| 4.40| 0.6710.63] 8.0| 9.96| 7.0 | 6.15| 6.15| 5.0
24652 | 29.1| 0.28/0.06/2.28| 2.62| 2.2 6.23 10.09| 7.19(17.51|16.0(10.32| 6.5 |13.14|13.14| 12.0

o ’

24754 | 46.0| 1.01/0.08|1.05| 2.14| 2.0 | 3.59| 4.76| 0.99| 9.34| 7.0| 8.35| 6.0 |10.81|10.81| 10.0
24651 ' 33.3' 7.33'0.02!0.86! 8.21' 8.5 ! 0.08! 8.49' 1.49'10.06' 8.0! 8.57' 4.5 8.93‘ 8.93| 8.0
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NITROGENOUS SUPERPHOSPHATES.

CONNECTICUT EXPERIMENT STATION REPORT, I909-1910.

5
8 .
5 . 8
a "y B d W
E Manufacturer and Brand. Place of Sampling. ‘:f: 2
z B g
=3 o S
2 i8]
3 s
Sampled by Station Agent:
The Rogers & Hubbard Co.
( Continued).
24653 |Hubbard’s Bone Base Potato Phosphate| Wallingford, Glastonbury-| $33.00 $22.60
24587 e A% ¢“ Soluble Corn and
General Crops Manure.......___.__._._|Wallingford, East Hamp-
ton; M oodm s g i ek 37.25| 24.88
24617 (Hubbard’s Bone Base Soluble Potato
ManurelLUlol I 2 as U s LAl L ITIL . (East Hampton, Clinton,
Moodusyit Ts sienl i 44.00| 32.74
24707 {Hubbard’s Bone Base Soluble Tobacco
M s ve U s TOLL LR U R Westbrook, Portland, Suf-
rierds s R RN I 48.00| 36.60
The Rogers Mfg. Co., Rockfall, Conn.
24655 |All Round Fertilizer.. .. ... ___.__.__.|Southington, Wallingford__| 30.50| 17.78
24654 [Complete Potato and Vegetable Fertz._|Suffield, Cromwell.______. 33.50| 23.23
Raso L Bishiand ‘Potash. .1t il ol S Bl Norwalk, Burnside. _____ 33.00| 21.87
24557 \H. G. Complete Corn and Onion._____. Suffield, Southington,
Gropywell s sl i 37.50| 28.10
24656 |H. G. Grass and Grain Fertilizer._____. Wapping, Wallingford....| 42.00| 35.54
24558 |H. G. Oats and Top Dressing._._..... Suffield, Southington,
Cromwell UC U0 ke i 44.50 37.86
24588 [H. G, Soluble Tobacco Manure........ Suffield, Southington, Glas-
topbuty Ul TEde Gl m 44.25| 38.38
24566 |H. G. Soluble Tobacco and Potato-....|Suffield, Burnside, Somer-
ad 1k AR Ol e AN BN, 40.00| 33.73
24799 |H. G. Tobacco Grower._._.._...._..... Suffield, Rockfall_........| 37.50| 31.52
B4 /8 Tobacco Starter.| Lyl oddudL s lla il Wapping, Somerville._.... 36.00| 22.97
Sanderson Fertilizer & Chemical Co,,
New Haven, Conn,
24513 |Atlantic Coast Bone, Fish and Potash._|Guilford, East Hampton,
Plainville . i le 8oL dlbnes 76l 20,27
24676 | Kelsey’s Bone, Fish and Potash____._. Granbyvnthds LRIk A 20.00| 25.44
24721 |Sanderson’s Corn Superphosphate.... |East Hampton, Torrington| 28.00| 15.98
24568 s Forpala AL - oo oo e New Haven, Guilford____. 35.00| 24.83
24722 H i B for Tobacco...|Green’s Farms, Simsbury._| 33.50 25.79
24480 it Potato Manure....___..... New Haven, Danbury, East
Hamptony o soiuaising il 1302611012
24514 e Special with 10% Potash....|New Haven,East Hampton,
Plainville asiesBisian L 36.25| 23.77
24595 & Top Dressing for Grass and
Gratny v ST U New Haven, Danbury._.... 38.50| 30.16
The C. M. Shay Fertilizer Co.,
Groton, Conn. |
2042 \*CarmFertilizers 000 ool Lo 00 il Norwich, Guilford._..____ 29.50| 2I.29
24596 &4 R e PR ER TN T ) 0L, T Putnam, Norwich__.___.... 29.50| 22.06
24530 (Grass and Lawn Fertilizer.._.. _____... |Norwich, Leonard’s Bridge| 36.00| 29.23
BAdA T | Potato Manure ..o, ool col ciian o Norwich, Guilford ... ... 34.00| 28.26

* See note, page 428.
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8 NITROGEN. PHOSPHORIC ACID. PorasH.
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24653 | 46.0| 1.00| ---|1.14| 2.T4 2.0 | 5.90| 5.06| 1.46|12.42|10.0|10.96| 9.0| 5.77| 5.77| 5.0
24587 | 49.7| 1.21/0.10|1.43 2.74| 2.5 | 2.90| 5.19| 1.61| 9.70| 8.0| 8.09| 5.5| 8.91 8.91| 8.0
24617 34.4 2.09/0.26(2.82| 5.17| 5.0 | 1.26| 7.82| 2.20|11.28|10.0 9.08| 7.0| 1.26| 5.86| 5.0
24707 | 31.1| 1.99/0.28(2.61| 4.88| 5.0| 0.89| 7.91 2.60|11.40| 10.0| 8.80| 7.0/ 0.98|10.87| 10.0
24655 | 71.5| 1.02| ---[1.10| 2.72| 1.7 | 1.44| 6.96| 3.13|II.53| 10.0 8.40| 8.0| 2.35| 2.35| 2.0
24654 | 44.2| 1.07/0.22|1.34| 2.63| 2.3 | 5.74| 3.73| 1.33|10.80|10.0| 9.47 8.0| 5.96| 5.96| 5.0
24567 | 50.9| 0.89/0.38/2.23| 3.50| 3.3 | 2.41 3.08| 1.97| 7.46| 6.0| 5.49| 4.0| 4.07| 4.07| 3.8
24557 | 33.4| 1.52/0.33/2.06| 3.91| 3.8 | 4.04| 4.09| 1.93|10.06| 8.0| 8.13 6.0 7.36| 7.36| 7.0
24656 | 18.2| 0.31/0.20|2.49| 3.00| 3.0 | 0.00/11.93| 6.47|18.40|16.011.93|----|13.90/13.90| 12.5
24558| 17.5| 4.16/0.20/2.39| 6.75| 6.3 | 3.00| 5.20| 2.23|10.43| 9.0/ 8.20| 7.0| 7.77| 7.77| 7.5
24588 15.3| 1.22/0.40|3.26| 4.88| 5.0 | 1.20| 7.38| 1.97|10.55| 8.0| 8.58| 6.0 1.34/12.59|II.0
24566 | 18.6| 0.50/0.50(3.07| 4.07| 3.5 | 1.30| 6.85| 2.98|11.13| 9.0| 8.15| 7.0| 1.02/10.56 8.8
24799 | 19.0| 1.280.70|3.27| 5.25| 5.0 | 0.19| 5.15| 2.28| 7.62| 5.0 5.34| 4.0| 0.80| 7.02| 6.0
24755 | 56.7| 1.08/0.45|2.23| 3.76| 3.8 | 1.87| 4.01| 2.97| 8.85| s5.0| 5.88| 4.0| 1.59| 3.3I| 3.0
24513 | 27.0| -...|0.46|2.04| 2.50| 1.7 | 2.76| 3.59| I.22| 7.57| 6.0 6.35( 4.0| 0.93| 4.94| 4.0
24676 | 14.0| -._.|0.92(3.01| 3.93| 2.5 | 1.29| 5.53| 1.55| 8.37| 5.0/ 6.82| 4.0| I.I0| 4.42| 4.0
24721 | 75.2| 0.79/0.50/0.86| 2.15| 1.7 | 1.71| 4.95| 2.03| 8.69| 9.0 6.66| 7.0| 2.47| 2.47| 2.0
24568 | 41.0| 0.90|0.92|1.48| 3.30| 3.3 | 2.62| 4.35 1.58| 8.55| 9.0| 6.97| 6.0 7.79| 7.79; 6.0
24722 | 29.9| 1.09/0.60/1.80| 3.49| 3.3 | 4.61| 2.57| 1.76| 8.94| 10.0| 7.18| 6.0| I.25 6.46| 6.0
24480 58.2| 0.16/0.62|1.52| 2.30| 1.7 | 3.08| 4.28| 1.55| 8.88| 7.0| 7.33| 5.0| 5.55| 5.55| 6.0
24514 | 52.5| 0.30/0.80(1.86| 2.96| 2.5 | 3.22| 2.86| 1.14| 7.22| 7.0| 6.08| 5.0| 8.42| 8.42|10.0
24595 | 27.6| 2.36/0.10|1.86| 4.32 4.0 | 6.38 2.81| 0.83|10.02| 7.0| 9.19| 7.0| 7.68| 7.68| 7.0
24442 | 38.6| ---.[0.17|2.67| 2.84| 3.0 | 2.96| 3.61| 2.03| 8.60| 8.0| 6.57|..-.| 4.37| 4.37| 4.0
24506 | 33.7| ----|0.08|2.94| 3.02| 3.0 | 2.78| 3.93| 1.87| 8.58| 8.0| 6.71|....| 4.29| 4.29| 4.0
24530 | 23.2| 0.96{0.20(3.11| 4.27| 4.0 | 3.73| 4.65| 1.05| 9.43|10.0| 8.38|....| 6.57| 6.57| 6.0
24441 | 20.3| 0.86/0.2213.01| 4.09| 4.0 | 3.72| 3.99| 1.56| g.27| 8.0 7.71l....| 6.60| 6.60| 6.0

30



Station Number.

24443
24800

24801

24803
24467

24804
24724

24805
24725

24806

24807
24378

24376
24802
24569
24377
24723

24677

24570

24444
24531
24726
24808
24481
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Manufacturer and Brand. Placé of Sampling. E‘?_’ o
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a S
Sam;)lea’ by Station Agent:
. L. Shoemaker & Co., Phila-
delphia, Pa.
“Swift-Sure” Superphosphate for Gen-|Hartford, Glastonbury,
eI R T A (M e Guitford! - Lo L e Bl $36.00| $27.80
“Swift-Sure” Superphosphate for Pota-
L L I D AT AR 211§ 8 o) s N BURGR R MBSV SR 37.00| 27.5I
“Swift-Sure” Guano for Truck, Corn
e e M G SRS e Guilford o Sl B 31.00| 21.06
Swift’s Lowell Fertilizer Co., Boston,
Mass.
Swift’s Market Garden Manure........ Wiestportlisiai o ool 33.00{ 27.04
¢ Perfect Tobacco Grower........ Ellington, Rockville, Wind-
B50F . Liocks Sl ULl 39.00| 25.36
L Potato Grower Lol s ol e i s Lt AWestporE Lo s o  Cil sl do 33.00| 27.72
¢  Special Corn and Vegetable
Manure ....---- .---wee--eee-m------|Southport, Kensington....| 34.00| 26.II
Sw1ft s Special Grass Mixture. ... Rackvillel Syl Lo tuio it 40.00| 28.92
€ Potato Fertilizer.. .o 2.5 Southport, Wallingford,
Kensington) .........<c: 32.75| 23.67
¢« Superior Fertilizer with 10% Pot-
] Ll A sl e A G QLGN (S =y Roclkvillerieal SOm 5 J8il o0 39.00| 29.65
Swift’s Tobacco'Manure. ..o .- o_o-s Warehouse Point._.__.... 45.00| 32.19
*“  TLowell Animal Brand._._.._.... New Britain, Norwich, El-
i Trnprton s U bl DU R g ol oo 33.00( 20.36
iy sl Bane  Pertilizer-calloucl Norwich, Ellmgton Rock-
i A R A e PR AL 30.00[ 16.98
£ ¢ Dissolved Bone and Pot-
] (G o S G AL TR Fllingtonts .ok L Qi sy 29.00| 18.65
Swift’s Lowell Empress Brand____. ... Wallingford, Putnam,
Moosup - .oz SUlabisti iy 27.75| 13.46
b i Batata (MantrelJs feday New Britain, Norwich,
Roclyille): e vEeiRegaiin 31.00| 16.12
i ¢ Potato Phosphate. .. .... Ellington, Rockville._.._. 35.50| 2I1.74
* Tanner & Wilcox, Winsted, Conn.
Reliable Potato and Garden Phosphate_[Winsted .. ... AR S 34.00| 27.61
The Wilcox Fertilizer Co., Mystic,
Conn.
Complete Bone Superphosphate ... Mystic, Woodstock, Nor-
o G T Ot 29.00| 20.69
BachdantihBargly Sl ol in L A S5 LD Mystic, Norwich, Guilford| 25.50| 19.63
Grass Fextibien Rl c e b LD Lo S s Suffield, Wallingford-_._.. 38.00| 27.88
HIG Bishiand Potaghl . L. sudliosil Norwich, Woodstock..... 29.00| 22.89
ARG lobaedorSpeaidl Lo oo LLili 2l Ellinghomeaiieon il 1y 35.00| 32.06
Potas Bertilizer Aol o000l Suffield, Mystic, Walling-
Vit oo e IR A SORRE I R 29.00| 20.46

* See note, page 428.
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3 NITROGEN. PHOSPHORIC ACID. PoTAsH,
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24443 | 29.5| 1.15/0.03|1.83 3.01| 2.9 | 8.55/ 3.98  I.36/13.89|12.0/12.53| 9.0| 0.57| 5.37| 4.5
24800 34.5| 0.90/0.06|1.88| 2.84| 2.9 | 8.15| 4.29| 1.36|13.80|11.0{12.44| 8.0| 6.60| 6.60/ 7.0
24801 | 47.2| 0.70/0.05|0.97| I.72| 1.7 | 6.96| 3.75| 1.38|12.09|10.0/10.71| 8.0| 5.85| 5.85| 5.0
24803 | 22.0| -...{0.63|3.17| 3.80| 4.1 | 5.12| 2.76| 0.84| 8.72| 8.0| 7.88 7.0| 6.09| 6.09| 6.0
24467 | 53.8| 0.80(0.07|2.81| 3.68| 4.1 | 1.36| 4.0I| I.24| 6.61| 5.0| 5.37| 4.0| 0.94| 6.55| 6.0
24804 | 19.0| ....|0.68/2.67| 3.35| 3.3 | 4.65| 1.76| 0.97| 7.38| 7.0/ 6.41| 6.0/10.43|10.43| I0.0
24724 | 30.2| -.._[0.70|2.47| 3.17| 3.3 | 6.58| 2.96| 0.58/10.12| 9.0| 9.54| 8.0{ 6.44| 6.44| 7.0
24805 | 38.3; ----10.653.60| 4.25| 4.1 | 5.38 2.27| 0.88; 8.53| 8.0| 7.65/ 7.0| 6.39| 6.39| 6.0
24725| 38.4| ----|0.12|2.20| 2.32| 2.5 | 4.02| 2.53| 0.68| 7.23| 7.0/ 6.55/ 6.0|10.09|10.09|10.0
24806 | 31.5| -._.|0.58/2.83| 3.41| 3.7 | 5.50| 2.71{ 0.49| 8.70| 8.0| 8.21| 7.0|10.76|10.76| I0.0
24807 | 39.8| 0.92(0.10/3.28| 4.30| 4.0 | 3.56, 2.90| 0.96| 7.42| 7.0| 6.46, 6.0| 0.70|10.01|10.0
24378 | 62.1| ....|0.441.90| 2.34| 2.5 | 6.00| 2.35| 0.95| 9.30| 10.0| 8.35| 8.0| 4.36; 4.36| 4.0
24376 | 76.7| ---_|0.40(1.34| 1.74| 1.6 | 6.22| 2.00| 0.90| 9.12| 9.0l 8.22| 8.0| 3.27| 3.27| 3.0
24802 | 55.5| -...|0.10/1.84| I.94| 1.6 | 6.22| 3.62| 1.69|11.53|10.0| 9.84| 9.0/ 2.1I| 2.11| 2.0
24569 |106.2| ....|0.06/1.18| I.24| 1.3 | 5.00| 2.48| 0.78| 8.26| 8.0 7.48| 7.0| 2.07| 2.07| 2.0
24377 92.3| ----|0.34|1.31| 1.65| 1.6 | 5.30, 1.90| 0.46| 7.66| 8.0| 7.20| 7.0| 3.9I| 3.9I| 4.0
24723 | 63.3| ---.10.38|1.90| 2.28] 2.5 | 5.96| 2.63| 0.63| 9.22| g.0| 8.59| 8.0| 6.13| 6.13| 6.0
24677 | 23.1] 0.99/0.08/1.86 2.93| 3.3 | 3.53| 4.77| 3.34|11.64| 9.3| 8.30| 8.0| 9.88| 9.88| 9.0
24570 40.2| 0.64/0.20|1.44| 2.28| 2.1 | 3.99| 5.83| 1.68|11.50| 9.0| 9.82| 8.0 3.91| 3.91| 3.0
24444 | 29.9| 0.05/0.36|2.27| 2.68| 2.5 | 2.82| 3.20| 1.44| 7.46| 6.0| 6.02| 5.0| 4.1 I o
2%% %3146mﬁhw 4.37| 4.1 | 4.20| 3.37| 1.21| 8.78| 7.0| 7.57 %O§53&£ ?o
24726 20.7| ----/0.40(2.96| 3.36| 3.3 | 3.67| 2.23| 0.59| 6.49| 6.0| 5.90| 5.0 5.24| 5.24| 4.0
24808 | 09.2| 0.80/0.06/2.76| 3.62| 3.3 | 0.00| 2.76| 0.26| 3.02| 7.0| 2.76| 5.0/ 0.82(16.08] 7.0
24481 | 41.7| 0.53/0.18/1.69| 2.40| 2.1 | 2.50| 4.31| 2.02| 8.83| 7.0| 6.81| 6.0/ 1.86 5.19| 4.5
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NITROGENOUS SUPERPHOSPHATES.
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2 Y eg &
5 Manufacturer and Brand. Place of Sampling. £ 3
- o & g
E AR
Sampled by Station Agent :
The Wilcox Fertilizer Co.
( Continued).
24%27 |Potato, Onion and Vegetable Phosphate|Guilford, Woodstock .. .. _. $34.50| $24.47
24728 Specxal Superphosphate. ...l . ..ol Mystic, Wallingford, So.
Meriden: i il suns s |0 125,751 (14.99
S. D. Woodruff & Sons, Orange,
Conn.
24240 |Home Mixture. .. . .oooooooonooonoon Qrange Lt WG 30.00| 28.56
Samplea' by Purchasers and others.
24756 |Bowker’s Stockbridge Complete Manure
for Corn and All Grain Crops-...... Guilford: J. B. Hubbard...| 40.00| 27.29
24590 E. D Chutenden s Mixture for Grass..|Wapping: W. Hills._____. 33.00| 31.00
24589 Potato and Grain.__. 45 SEDHIIE S Lk 27.50( 24.92
24887 Clay s Perfilizer o LUnEl sl b neal (e o Groton: T. W. Head_ .. ... 140.00| 23.20
24592 |Conn. Valley Orchard Co. High Grade
Hertilizep o o Cen g Seis il e L an el Deep River: G. W, Spicer..| 28.00| 22.21I
24532 |Cooper’s Sterling Brand for Potatoes....|So. Wethersfield: T. Gris-
woldidei ol it 24.00| 21.69
24678 |Frisbie’s Keeney’s Mixture_....._.___. Somerville: M. Keeney....| 38.50| 37.16
24476 Mapes’ Tobacco Ash Constituents ..... West Suffield :Bissell-Graves| 35.00| 27.32
24477 ‘s 6 ‘e 66 35.00 28.33
24303 New England Corn Fertilizer.....i._.. Newtown: L. Busker...... 32.00| 15.74
24304 i Potato 'Fertilizer. . .jia i ol AR 32.00| 16.52
24445 |0lds & Whipple’s Complete Tobacco
Eartilizerh il Sl SN Tin ) Lol S Burnside: J. M. Hickey...| 36.00| 30.1I
24231 |Rogers’ H. G. Tobacco Grower......_. Granby: E. M. Griffin..... 37.50| 3I1.37
24642 |Sanderson’s Special (Formula A with
104 Potash) o La il BV L Cle Sl Shelton: O. G. Beard__ ... 38.00| 32.40
24619 |Sanderson’s Special No, 1__...._....... New Haven: J. 1. Webb___| 29.50| 28.74
24620 8 i bl AR B AR i i v “ __.] 29.50| 29.I0
24331 [Tanner & Wilcox’s Reliable Potato and
Garden Phasphate. | oduiiul Dol e il Winsted: Manufacturer-...| 34.00| 28.30
* 4.45 per cent potash as sulphate, 8.75 per cent. as carbonate.
14 39 ‘e 9 39 X o
1 39 [ " ‘e ‘e 3 89 ‘e e o “
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ANALYSES AND VALUATIONS— Concluded.
© NITROGEN. PHOSPHORIC ACID. POTASH.
g
E ;S g Ngx%;ln‘ o s é: Total. ..Es;ﬂ’;{ﬁi,, Found.
E |e8:] g |48 i e i ¥
SRR %=1 (- - S i o . . gilvis 8
298| & i - 5 i & ; 3 ; S =
R il 6 b o G A S (SR A AR S bl chl 8
24727 | 41.0| 0.96/0.77/1.41| 3.14/3.3| 5.97| 2.24| 0.54| 8.75 8.0| 8.21| 7.0/ 4.21| 6.55/ 6.0
24728 ! 71.8| _...|0.15|1.06| I.21,1.0| 2.86 5.86| 2.03/10.75| 9.0/ 8.72| 8.0/ 2.59| 2.59| I.5
24240| 5.0 1.06/0.52/2.08| 3.66/3.3| 4.68| 3.52| 1.22| 9.42|--- 8.20| 8.0/ g9.02| 9.02| 8.0
24756 | 46.6| ---.|2.44/0.82| 3.26/3.3| 7.58 2.82| 1.25/11.65|11.0/10.40| I0.0| 7.79| 7.79| 7.0
24590 | 6.5| -...[3.20/0.67| 3.87| -_| 4.16 5.86| 2.30/12.32|-. --|10.02|._..110.27| 10.27|----
24589 | 10.4| 0.11|1.64|1.07| 2.82|3.3| 7.08 1.85| 2.38|11.31/10.0| 8.93| 8.0/ 7.34| 7.34| 6.0
24887 | ----| ----|2.33/2.89| 5.22| --| 0.20| I1.04 7.46| 8.70|....| 1.24|----| 0.22| 0.22|----
24592 | 26.1| 1.53/0.10/I1.20 2.83|2.5| 7.34| 1.38] 0.67| 9.39|10.0| 8.72| 9.0/ 4.95| 4.95| 4.0
24532 | 10.7| 0.62/0.40/0.94| 1.96/1.6| I.70 4.69| 2.82| g.21|10.0| 6.39| 8.0/ 9.72| 9.72 8.0
24678 | 3.6| 4.64/0.35/0.40| 5.39| .| 0.46 4.87] 0.43| 5.76|---_| 5.33|----| 2.26| 15.45|----
24476 | 28.1| 0.10/0.00/0.75| 0.85/0.5| 0.02| 3.70| 2.93 6.65| 5.7| 3.72|----| 1.65/*14.85|15.0
24477 | 23.5| ----[0.02/0.78 0.80l0.5| 0.02| 3.65| 3.11| 6.78| 5.7| 3.67|---- 1.83/t15.61| 15.0
24303 |103.3] -.--/0.34/1.18] 1.52| __| 6.08} I1.04 1.06! 9.08| _. | 8.02|._..| 2.93| 2.93;----
24304 | 93.7| ----|0.20|1.42 1.62|1.6| 5.22| 2.13| 0.68| 8.03| 8.0| 7.35| 7.0| 4.15| 4.I5| 4.0
24445 | 19.6| 0.50[0.10/4.19| 4.79|4.5| 0.09 3.61| 0.65| 4.35| 3.5/ 3.70| 3.0| 0.69 15.97| 5.5
24231 | 19.5| 1.18/0.18/3.40| 4.76|5.0 0.98| 5.48| 2.89| 9.35| 5.0/ 6.46| 4.0| 1.21| 7.17 6.0
24642 | 17.3| 2.46(0.72|1.27| 4.45|4.0| 6.23| 2.03| 2.24|10.50| 10.0 8.26| 8.0| 0.43| 9.08 I0.0'
24619 | 2.6| 1.65/0.08(2.63| 4.36|3.3| 4.13| 2.33| 1.37 7.83|.-.-.| 6.46] 6.0/ 7.70| 7.70! 6.0
24620 | 1.4/ 1.65/0.10|2.69| 4.44|3.3| 3.87| 2.64| 1.36| 7.87| ... 6.51| 6.0| 7.78| 7.78| 6.0
24331 | 20.1| 1.00(0,13(2.20| 3.33|3.3| 2.89 5.32| 2.96/11.17| 9.3| 8.2T|....| 9.22| 9.22| 9.0
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and of both nitrogen and potash in their Connecticut Valley
Tobacco Grower, 24786, page 418, requested that other samples be
drawn. An attempt was made to comply with the request, but
other samples could not at that time be found.

The C. M. Shay Co. protested that analysis’24442, p. 422, which
showed a deficiency of 0.16 per cent. of nitrogen, did not
represent the quality of their Corn Fertilizer, and requested that
another sample be drawn and examined. This was done, and
the analysis, 24596, shows 0.02 per cent. above guaranty. In both
analyses the percentages of potash and phosphoric acid were well
above guaranty, and under such conditions a deficiency of 0.16
per cent. of nitrogen is not significant.

Tanner & Wilcox advise that the shortage of nitrogen shown
in the sample 246877, p. 424, of their Reliable Potato and Garden
Phosphate, was due to a mistake in the quality of some nitrog-
enous material sold them, which was ordered as ten per cent.
goods, whereas eight per cent. goods were delivered. The short-
age was made good in subsequent mixtures.

The sample 24808, Wilcox High Grade Tobacco Special, p. 424,
does not at all represent the quality of this brand. The manu-
facturers advise that a mistake was discovered in the mixing and
all the shipments were ordered returned and the proper cor-
rection made, except in the one from which our sample was
drawn, which was overlooked. In this mixture the buyer receives
a larger money equivalent in plant food than in the regular
formula, so that the money loss comes on the manufacturer.

(GUARANTIES.

Of the 264 analyses of nitrogenous superphosphates sampled by the
Station Agent, 85 or nearly one-third of the number failed to meet their
guaranties in one or more particulars. In many cases the difference was
small and in most cases a deficiency of one ingredient was made good in
money equivalent by other ingredients which exceeded the guaranty.

In the following brands, however, this deficiency was not thus balanced
by excess of other ingredients: Atlantic High-Grade Truck and Potato
Special, Germofert Patented Potato Manure, Germofert Special Cotton
Manure, Manchester’s Special, Mapes’ Top Dressing, and Niantic Market
Garden Manure.

CosT.

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
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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.

V ALUATION.

The method and meaning of valuation is explained on page 40.

The schedule of trade-values is given on page 397. The
organic nitrogen in mixed fertilizers is reckoned at the price of
nitrogen in raw material of the best quality, 20 cents per pound.

Citrate-insoluble phosphoric acid is rated at 2 cents per pound.
Potash is rated at 4% cents, if sufficient chlorine is present in
the fertilizer to combine with it to make muriate. If there %s
more potash present than will combine with the chlorine, then th‘IS
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. In these cases the method is followed which is described
on page 404.

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 _selhng
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.

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.

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. In some cases the prices quoted
by dealers differ very widely, in extreme cases by $5.00 per ton.
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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-eight nitrogenous
superphosphates, of which the costs and valuations are given in the
table, is $34.31, the average valuation $23.36, and the percentage dif-
ference 46.9.

The average composition and cost of nitrogenous superphos-
phates for the last three years have been as follows:

Total Phos- P‘}:;As‘;)ié??ge” Percentage

Nitrogen. phoric Acid. Acid. Potash. Cost per Ton. Difference.

115 MR 2.01 0.55 7.97 5.63 $34.13 385
FO00 LA sl 2.93 0.52 8.09 5.78 33.06 52.1
FOTO 0w il 2.08 0.28 7.83 5.88 34.36 46.9

2. Sampled by Purchasers and Others.

In the table pages 426 to 427 are given the analyses of seventeen
samples drawn by others than the Station Agent. The Station
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.

THE SOLUBILITY OF ORGANIC FORMS OF NITROGEN
IN FERTILIZERS.

By JouN PHILLIPS STREET.

Most of the nitrogenous superphosphates sold in this State
contain nitrogen in three forms which differ both in their com-
mercial and agricultural value.

First: About two-thirds of these fertilizers contain nitrogen as
nitrates, which ranges in amount from a trace to more than 3.00
per cent.; the average for those containing nitrate being 0.92
and for the whole number 0.60 per cent.

Second: With only three exceptions, all contain nitrogen in
form of ammonia salts or yield ammonia on distillation with mag-
nesia. Three-fourths of the number contain one per cent, or less.
The average amount of ammonia is 0.76 per cent.

Third: Nitrogen in organic forms, ranging from 0.24 to 4.37
per cent. with an average of 1.62 per cent.
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Recognizing the wide range of percentages given above, we
may say, with sufficient exactness for the purpose of this dis-
cussion, that the nitrogenous superphosphates taken together, as
a composite, contain :

Nitrogen in form of nitrates ............ 0.60 per cent.
i T RIS o) 55 Ty SRR 0.76 S
e b e Lo e w ve AR N s 1.62 i
oAt mitrogen oL Tl L R o 0 2.98 i

The nitrogen in form of nitrate, generally nitrate of soda but
sometimes nitrate of potash, is always the same in its form of
combination, it is perfectly soluble in water and its fertilizing
effect, compared with other forms of nitrogen, is fairly well
known.

The larger part of the nitrogen in form of ammonia which is
found in these fertilizers comes from sulphate of ammonia added
in the factory mixture. It comes in part, however, from other
sources. For example, in the analyses of fish small amounts of

. ammonia are always obtained by the analytical method used.

There is no doubt that this comes from other things than added
sulphate of ammonia. While drying, fish decomposes to some
extent, yielding ammonia as one of the decomposition products.
It is quite likely, too, that ammonia is formed during the process
of determination by the decomposition of amines formed in
decaying fish, which readily break up with formation of
ammonia. The agricultural value of sulphate of ammonia is well
known. The value of nitrogen in other matters which yield
ammonia on distillation with magnesia has not been determined.

But organic nitrogenous matters are most complex and various
and their comparative fertilizing value is not known except in the
most general way. They may come from the greatest variety of
sources : some are freely soluble in water, others totally insoluble;
some quickly decompose and yield their nitrogen to crops, while
others are almost inert. It is not possible, in most cases, to cer-
tainly identify these organic matters, such as blood, meat, peat,
treated leather, bat guano, hoof meal, etc., either by the eye alone
or with the microscope and chemical reagents. Were this pos-
sible, some crude estimate might be made of the farm value of the
mixtures containing them.
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Yet some method of estimation is urgently needed. More than
half of the nitrogen in the average mixed fertilizer is in organic
forms and for this nitrogen the buyer pays more than twenty
cents a pound with only little knowledge of its real farm value,

The urgency is becoming greater. It is difficult to meet the
ever-increasing demand for fertilizer-nitrogen at prices that the
farmer can pay; and various processes have been and are being
tried to convert the nitrogen of comparatively inert “ammoniates”
such as leather, wool waste, hair and other manufacturing waste
into soluble and available forms. If this can be done, it will
vastly increase the supply of fertilizer-nitrogen at prices which
the farmer can pay. In principle, there is nothing wrong in the
plan and theoretically it is possible. It is just as legitimate as
the conversion of comparatively inert ground phosphate into
quickly available acid phosphate and if it succeeds it will be an
even greater help to agriculture.

It is quite likely that from now on mixed fertilizers will contain
more or less nitrogenous matter derived from things like leather,
hair, etc., agriculturally inert in their crude state, but which have
been treated with the object of making them agriculturally valu-
able. Whether this object has been attained, it is of the first
importance to know. The manufacturers themselves are not in
position to prove the point.

These considerations make it desirable for the stations to
cooperate in devising some method to determine at least in
approximate fashion the probable availability of that part of the
nitrogen of commercial fertilizers which is in organic forms.

The work to be described here is chiefly preliminary to a study
of the actual availability to crops of water-soluble and perman-
ganate-soluble forms of nitrogen and to devising, if possible, a
laboratory method which shall be useful in determining the agri-
cultural value of organic forms of nitrogen. The water- and
permanganate-solubility of nitrogen has been determined in one
hundred and seventeen samples of organic nitrogenous matters
known to be used in fertilizer mixtures. These samples include
thirty-five kinds of material of all grades of agricultural value.
The results appear in the following table on pages 438 to 440.

Ammonia.

We have reckoned all the nitrogen yielded by boiling the fertili-
zer in the usual way with magnesium oxide, as from ammonia.
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The high percentages obtained in many cases emphasize the sug-
gestion made on an earlier page, that a considerable portion of
this ammonia comes not from ammonia salts but rather from
partial putrefaction of the material, or from organic forms that
yield ammonia when boiled with magnesia. The agricultural
value of these forms has yet to be established.

Materials like blood, hoof meal, cotton seed meal, castor
pomace and bone yield but little ammonia, at most only a few
tenths of one per cent. The samples of fish yield from o0.12 to
I.40 per cent. and tankage shows about the same variation. “Fil-
lerine” and beet root manures, both generally considered to con-
tain relatively inert forms of nitrogen, have 0.9o0 and 2.02
per cent. respectively of ammonia. Two samples of alleged tank-
age examined in 1909 contained 2.38 and 2.29 per cent. of
ammonia, and, considering their analyses and appearance, are
believed to be forms of beet root manure. The high ammonia
content of these materials which are generally assumed to be of
inferior value, raises the question, whether their agricultural
value is underestimated, or whether the availability and value of
all the ammonia set free by magnesium oxide is overestimated.
The percentages of nitrogen as ammonia are given in the third
column of the table.

Water-Soluble Organic Nitrogen. *

The percentages of water-soluble nitrogen, given in the fourth
column of the table, are specially interesting. High-grade dried
blood, hide and skin meal, tartar pomace, “fillerine” and peat
have only traces. Certain other materials contain large amounts.
Ammonite, for instance, contains 6.73 per cent. while a number
of samples of fish and tankage have from 2.00 to nearly 4.00
per cent., a sample of bone meal 2.36 per cent., and ‘“‘solubilized
organic nitrogen” and “azote,” both of them forms of treated
leather, contain respectively 1.45 and 2.02 per cent.

These figures suggest a very important problem; namely, the
value of the water-soluble organic nitrogen. If it is readily

* Water-soluble organic nitrogen was determined by extracting one
gram of the sample with water at room temperature. The water-soluble
organic nitrogen is calculated by subtracting the nitrogen of the residue
from the total organic nitrogen in the substance.
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available to crops, whatever the source from which it comes, it is
clear that certain fertilizer materials, hitherto classed as low
grade, are undervalued. On the other hand, if this water-
soluble nitrogen is not in all cases readily available, the value of
the wet-mixing process for rendering inert forms of nitrogen
soluble and available is questionable.

INSoLUBLE ORGANIC NITROGEN.*

The amount of organic nitrogen which is insoluble in water
and permanganate solution is given in the fifth column of the
table, and in the sixth the percentage 1nsoluble in both water and
permanganate solution.

It appears that the nitrogen in all of those materials which are
generally regarded as high-grade, is highly soluble in perman-
ganate, while that of the others, like garbage tankage and peat,
is very much less soluble. The following table gives the average
solubilities of some of the typical organic forms.

PERMANGANATE SOLUBILITY OF THE ORGANIC NITROGEN WHICH IS INSOLUBLE

1IN WATER.
D) g treii i 3ba o DR (O PR RO LSRN L0 96 per cent.
Hiood | meglalilh aiissrlna aliaiisss i 05
Cotton rseediimealyig LI TGO G 03
Ground shomet i Fenil e ORI ) 03
I rted caish o e T s v oI
i amilenoe DoN A SIS SR GO SOt I Q0

*NEUTRAL PERMANGANATE METHOD.

Weigh a quantity of the fertilizer, equivalent to 45 mgms. of water-
insoluble organic nitrogen, on a moistened 11 cm. filter paper, and wash
with successive portions of water at room temperature until the filtrate
amounts to 250 cc. Transfer insoluble residue with 25 cc. of tepid water
to a 300 cc. low-form Griffin beaker, and add 100 cc. of 2 per cent. per-
manganate of potash solution. Digest in a steam or hot-water bath for
thirty minutes at the temperature of boiling water, covering the beaker
with a watch glass and setting well down into the bath so that the level
of the liquid in the beaker is below that of the bath. Stir twice at inter-
vals of ten minutes. At the end of the digestion, remove from the bath,
add 100 cc. of cold water and filter through a heavy 15 cm. folded filter.
Wash with cold water, small quantities at a time, until total filtrate
amounts to about 400 cc. Determine nitrogen in residue and filter, cor-
recting for the nitrogen of the filter.
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(CASTOT DOMIYACE - - ko =i lrs & ot <o rabanldnit o 4021 88
A arfaninommace e Lo sl il e e 54
Grathageitanlagel: (i [ oo LTy aln sl el il 50
SHeenaanmre e S I o e 48
12 ol e A R L BB L AP e S R e v lag
‘S abacroistems sy oty v o I Grn 30
VIO aeadiyie G b S s LI s 34

Ranging in solubility between castor pomace and tartar pomace
are the greater number of articles prepared for use in fertilizers
from inert forms by some treatment designed to make them more
available. Such are the various treated leather preparations,
“fllerine”’ and beet root manure. Inasmuch as all the materials
which experience shows to be quickly available give perman-
ganate solubilities of 85 or over, a solubility much below this
minimum suggests, but does not prove, relative inferiority as a
source of nitrogen for feeding a growing crop.

The fifty samples of raw materials examined this year in our
regular fertilizer inspection were also tested for permanganate
solubility. The solubility of thirteen of the tankages ranged from
83 to 94 per cent., while one was only 72 per cent. ; that of eighteen
samples of fish ranged from 87 to 94; of dried blood from 94 to

97 ; of castor pomace from 87 to 92; of the single samples of cotton
seed and hoof meals, each 96; while the permanganate solubility
of garbage tankage, treated leather, tobacco stems, fish and peat
and “dissolved animal matter” (leather) were 67, 79, 45, 46,
and 17 respectively.

The only solubilities which appear erratic are those of dissolved
bone and hair manure. Thus two samples of dissolved bone
had permangana’fe solubilities of 71 and 69 respectively, figures
which are so low as to make us question whether the two
articles are true to their names. The solubility of hair manure
(92 per cent) is much higher than would have been expectf:d,
but the particular sample tested was a very fine, soft hair which
rapidly disintegrated when rubbed between the fingers. A sample
of coarse, more resistant hair was not at our disposal, so that the
figure given for hair must not be considered typical for that
material, but only as representing this particular sample. The
data discussed 'above indicate that the neutral permanganate
method may offer a means of determining the approximate rela-
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tive value of the organic nitrogen found in commercial fertilizers.
At any rate it seems sufficiently promising to warrant pot and
perhaps field experiments to determine how far the differences in
solubility noted above correspond to differences in actual fertiliz-
ing value and how far the approximate relative value of organic
nitrogen may be determined by a laboratory method.

Permanganate Solubility of Organic Nitrogen in Mived

Fertilizers.

The solubility of the organic nitrogen of all the mixed fertili-
zers analyzed in 1910 has been determined by the two reagents:
water and neutral solution of potassium permanganate. Only a
brief summary of results can here be given. On the average
about 23.5 per cent. of the organic nitrogen was soluble in
cold water, 63 per cent. was soluble in neutral permanganate and
13.5 per cent. was insoluble in both. In one fertilizer as much as
72 per cent. of the organic nitrogen was water-soluble.

Only a very small percentage of hitrogen insoluble in the
above reagents was found in the tobacco specials, the average
in thirty-three brands being 9 per cent. and only seven of them
having more than that percentage.

If the quality of a fertilizer were to be judged by this method,
it would not be fair to consider the actual amount of insoluble
organic nitrogen apart from its relation to the total nitrogen.
The nitrogen of certain high-grade fertilizers consists almost
entirely of soluble inorganic forms, nitrates and ammonia salts,
and the total organic nitrogen consists of only.a few tenths of
one per cent. Now, even granting that this organic nitrogen
exists in an inferior form and shows a low permanganate solu-
bility, say 40 to 50 per cent., the smallness of the amount of
organic, compared to total, nitrogen gives these figures but little
significance in this class of samples. = In one sample, for instance,
42 per cent. of the organic nitrogen was insoluble in water or
permanganate, yet it amounted to only 0.25 per cent. of actual
nitrogen and was only about one-twentieth of the total nitrogen
which showed a solubility of 94 per cent..

The following statement shows the range of the solubilities of
the orgamic nitrogen in the 250 mixed fertilizers examined.
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Solubility of Organic
Nitrogen in Water

i kg i 7
................................... over QO
;6) ................................... 80 to &
66t rante d i B R Ll e Rt R 70 79
RO L s L R 60 60
Bllou s oot 3 b e L R A 50 50
< GBI ERR P B e g under 50

The relation of permanganate solubility to the amount of total
nitrogen present is shown in the following table:

Hakrtrd s sy WalseTmolble Orpania Nibron e
2 A R under 1.00 56 to 6o, average 58
UL e 1.0I to 1.50 50 & 65
e L R 1.51 2.00 46 91 27
S el 2.01 2.50 48 03 74
s A G 2.51 3.00 51 02 73
e G 3.01 4.00 56 o8 81
AN 4.01 5.00 39 o7 87
SRy S 5.01 6.00 71 04 86
B 6.01 7.00 02 04 03
BRI over 8.00 83 89 86

While there are a few individual exceptions, the “k.xigh—gr:ilde”
fertilizers, those that contain most nitrogen, have a higher nitro-
gen solubility than the “low-grade” gOOfiS. i

An ocular examination of 48 of the mixed fertilizers showe_d
with reasonable degree of certainty the nature of .their organic
nitrogen. It is interesting to note how closely. their solubilities,
shown in the table below, agree with those given for the cor-
responding raw materials in the table on pages 438-440.

Fish and bone.. 89-08, average 04 Cotton seed meal 88-02, average 9o

375 (5 R 86-97, orii “Tankage! L) 85-02, 8
Castor pomace.. 9496, 05 Tanka.ge () 065, 65
Blood and bone 8996, 03 Peruvian guano 8o, S
Tankage & bone 8904, 092 Sheep manure.. 50-56, 82
Bone s iy, 8296, 00 Fish and peat.. 46, 46
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Material.

Average Sl Lol

Bohe Knuckledivlh 0 o
Bone Dust ___.
Bone Meal

Average

* See note, page 435.
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Solubility

Per cent. of Nitrogen, of Organic

et ! AL Nitrogen.

3 § 2

S L9 €0 S 6 s

|8 | B4 E2 | B £

— e B B0 - b
A e T B e B
&= < < am < & (B
14.06 0.10 | 0.20 | 13.35 | 0.41| 97 | 97
I3.04 | 0.04 | 0.00|12.61 | 0.39| 97 97
13.32 |- 0.06 | o.0c | 12.73| 0.53 | g6 96
8.90 | 0.06| 0.88| 7.64| o0.32 96 | g6
To.35 | 0.08 | 0.21| 9.46| 0.60 | 94 94
10.34 | 0.34| o.60| 8.84| 0.56 | 04 94
11.67| 0.11| 0.32|10.77 0.47| 96 | 96
14.83 | 0.38 | 1.25|12.54| 0.66 5|95
15.16 | 0.32 | 1.12 | 13.03 0.6g | 95 | 95
15.00/ 0.35| 1.19|12.78| 0.68| 95 | 95
13.00| 0.07 | 1.73|10.64| 0.56 | 96 | 95
7.09 | 0.11| 0.63 | 6.10| o0.25 | 96 96
8.22 | o0.10| 0.62 | 7.0% 0.45 | 94 | 94
6.03 | 0.08| 0.61| 4.97 0.37 | 94'| 93
6.80 | 0.06 | 0.74 5.52 | 0.48 | 93 | 92
7.00 | 0.06 | 0.82 | 5.57| o0.55| g2 91
7-03| 0.08| 0.68( 5.85 0.42| 94 | 93
4.09 | o.01| 0.22| 3.74| o0.12 | 97 | 97
2,02 000 0.78 | 1.14| o.10]| 05 92
5.40 | 0.00 | 2.36 | 2.77| o0.27| 95 9I
3.84 | o0.00| 1.12| 2.56| 0.16 96 | 93
8.06 | 0.80| 1.14| 5.65 0.47 | 94 | g2*
9.33| 0.40 | o.71| 7.73| 0.49 | 95 | 94
8.82 | 0.15| 0.71| 7.48 0.48 | 94 | 94
8.30| o0.12| 0.96| 6.71 0.5I | 94 | 93
9.46 | 0.18 | 2.88 | 5.95| 0.45| 05 | 93
6.69 | 0.24| 1.99| 4.1 0.31 | 95 | 93
8.68 | 0.61| 2.10 549 | 0.48 | 94 | 92
8.32( 0.47| 2.81| 4.64 0.40 | 95 | 92
8.64 | o0.52| 0.92| 6.62 0.58 | 93 | 92
7.75| 0.66 | 1.93| 4.70| 0.46 | 94 91
8.44 | ©0.94| 1.54| 5.42| 0.54| 93 | o1
8.12| o0.40| 1.68| s5.50 0.54 [ 93 | o1
8.13| 044 | 2.71! 4.53| 0.45| 94 | o1
7.94 | 0.84 | 1.82| 4.80| 048 93 | 91
8.03| 1.40| 1.49| 4.63 0.5I | 92 | go
8.08| 089 | 1.83| 4.77 0.59 | 92 | 89
7.79 | 0.88 | 1.74| 4.60| 0.57| 02 | 89
7.59 | 0.68 | 1.97| 4.40| o0.z4 92 | 89
7.68 | 0.78 | 1.80| 4.49| 0.61 91 | 88
8.20 | 1.34| 1.48 4.73 | 0.65| go | 88
8.06 | 1.33| 1.64| 4.43| 0.66 go | 87
5.80 | 0.90 | 1.20| 3.21 0.49 | 9o | 87
4.82| 0.65| T.I19| 2.56| 0.42| go | 86
7.94| 0.67| 1.69| 5.07| 0.51| 93 |01
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Per cent. of Nitrogen. 01{1 l?:g::lx‘c
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7.68 | 0.10| o0.54| 6.69| 0.35| 95 | 95
6.45| 0.06| 0.53| 5.5r| 0.35| 95 | 94
6.66 | 0.08| 0.58 | 5.64| 0.36 | 95 | 94
4.74 | 0.18| 0.86 | 3.44| 0.26 | 94 | 93
5.35| 0.20 | 0.93| 3.92| 0.30 | 94 | 93
4.62| 0.23| 0.87| 3.27| 0.25| 94 | 93
5.78| 0.I5| 1.31| 4.02| 0.30| 95 | 93
7.40 | O.14 | 2.44| 4.48| 0.34| 95 | 93
00| 0.70| 0.74| 4.24| 0.32| 94 | 93
5.74 | ©0.I5| 1.55| 3.76| 0.28 | 95 | 93
5.24 | 0.27 | 0.77 | 3.9I1| 0.29 | 94 | 93
548 | 0.28| 0.92| 3.94| 0.34| 93 | 92
5.04 | 0.18 | 1.11| 3.45| 0.30| 94 | 92
5.60 | 0.02| 2.50| 2.80| 0.28 | 95 | or
4.88| 0.13| 1.59| 2.88| 0.28| 94 | o1
6.36 | o.10| 2.78| 3.17| 0.31| 95 | o1
6.77| 0.76 | 1.31| 4.28 | 0.42| 93 | o1
5.74 | 0.5I| 1.35| 3.49| 0.39 | 93 | 9o
5.39 | 0.60| 1.13| 3.29| 0.37 |92 | go
7-.55| 1.32| 1.51| 4.25| 0.47| 92 | go
5.84| 0.40| 1.34| 3.65| 0.45| 92 | 89
7.33| 0.36| 3.69| 2.85| 0.43| 94 | 87
7.41| 0.19 | 3.18| 3.47| 0.57 | 92 | 86
6.04| 014 | 1.81| 3.48| 0.61| go | 85
4.10( 0.08| 202 1.70| 0.30| 93 | 85
5.30| O0.15| 2.63| 2.09| 0.43| 92 | 83
4.12 | 0.08 | 2,19 1.53| 0.32| 92 | 83
3.60| 0.13| 1.37| 1.74| 0.36| g0 | 83
5.87| 0.09 | 0.45| 3.84| 1.49| 74 | 72
5.80( 0.27| 1.52| 3.61| 0.40| 93 | 9o
5.62 | 2.38 | 0.62| 1.65| 0.97| 70 | 63
5.52 | 2.29 | 0.67| 1.61| 0.95| 71 | 63
5.57| 2.33| 0.65 1.63| 0.96| 70 | 63
13.66 | 0.05 | 6.73| 6.12| 0.76 | 94 89
6.22 | 0.06| 0.76 | 4.97| 0.43! 93 92
6.08 | 0.00| 0.56| 5.08| 0.44 93 | 92
5.34 | 0.06| 0.98| 3.83| 0.47/| o1 89
4.96| 0.06 | 0.56| 3.86| 0.48| go | 89
4.82| 0.03| 0.81| 3.50| 0.48| go | 88
4.90| 0.00| 0.64 | 3.71| o.55| 89 | 87
4.65 | o.01| 0.86| 3.29| 0.49 89 | 87
5.02| 0.00| 0.53| 3.91| 0.58 | 88 | 87
5.18 | 0.48 | o0.42| 3.38 0.90 | 81 | 79
5-24| 0.08| 0,68 3.95| 0.53| 9o | 88
------------ 2.65 | '0.42 | 0.24| 1.39| 0.17] or gg
RN SO 8.15| 3.12| 1.97| 2.66| 0.40| 02 | 87
Average ... __ | 5.40| "1.77 1.21 2.02| 0.28| 92 | 88

! Contains 0.43 nitrates.

" Contains 0.22 nitrates.
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Tygertiankage VoLl Lo NIT 9.48 | o0.14| o0.go| 7.43| 1.01| 89 | 88
Sewage Wastel Ll o sl ] 4.20 Ao‘o4 0.28 | 3.41| 0.47| 89 | 88
Nitrogenous Material ._........ 8.84! 0.17| o0.55! 6.58| 1.54]| 82 | 81
Treated Leathegusl .. : tleily 6.35 | 0.36 | 0.45| 4.38| 1.16]| 81 | %9
Cocoon DBV A S 0 i ol Jusy 9.20| 0.05| 1.19| 6.21| 1.75| 81 | 78
Hide and Skin Meal _.......... 8.06 | o0.12| o.12| 5.87| 1.95| 75 | 75
Dissolved Bone _.... SN AN S 3.26 | 0.68| 1.03| 1.10| 0.45]| 83 | 71*
Arcidulated Bone il culiil L 3.40 | 0.4I | 0.42| 1.77| o0.80| 73 | 69
R Rlerae ity i o 4.80| 0.90| 0.00 | 2.69| 1.21| 69 | 69
Solubilized Organic Nitrogen_..| 6.47| 0.16 | 1.45| 3.16| 1.70| 73 | 65
Beet Root Manure .. .. ioguiil 5.75| 2.02( o.41| 2.09| 1.23| 67 | 63
A zotel | ol S0 7.18 | 0.30| 2.02| 2.87| 1.99( 71 | 59
TartasiBemace |- o ool .oiiiousy 3.99| 0.48| 0.03| 1.88| 1.60]| 54 | 54
Garbage Tankage. ... vl dn 2.92| o.10| o.10| 1.82| 0.90| 68 | 67
RO RRA G IARAR LR S 2.5I | 0.03| 0.52| 1.00| 0.96| 61 | 5I
ST AU bl A Y 2.45| 0.07| o0.52| 0.87| 0.99| 58 | 47
SRR R N L 2.76 | 0.09| 0.29| I1.02| 1.36] 49 | 43
S50 e R ) 1 2,07 | 0.04| o0.55| 0.61| 0.87| 57 | 41
Average SOUge ... 2.54| 0.07| o.40| 1.06| 1.0I| 50 | 50
SheepihManure i LEpbREtognl L2 0 2.20| 0.25| 0.43| 0.85| 0.67| 66 | 56
e S R Dt I 2.35| 0.23| 0.44| 0.86| 0.82| 61 | 51
LN RGO A0 2.50| 0.49 | 0.39| 0.81| 0.81] 60 | 50
SR G A U S (R 2.58 | %0.37| 0.41| 0.77| ©0.95] 55 | 45
AT ACI Y R 2.50| 0.52| 0.25| 0.67| 1.06| 46 | 39
Average .._....... 2.42| 0.39| 0.38| 0.79| 0.86| 58 | 48
¢ ORI s s KB i 2.80| 0.02| o0.02| 1.38| 1.38| 50 | 50
g (R ORCRT SOOI AL S N, fate 2.81| o.10| 0.01 | I.24| I.46| 46 | 46
ot s b S SR s D 2.92| 0.08| 0.00| I.I4| I1.70| 40 | 40
it s L Gl ORI SOOI 3.04| 0.16| 0.28| 0.78| 1.82| 37 | 30
Average ....._._.. 2.89| 0.09| 0.08| 1.I13| I1.50] 43 | 42
Bash amdi Peatr |00l bl o) o o S SISt ISR N e v 8 N o & 1 A TG
Tobaceo Stems L Ul 10bs ol 2.43 | %0.34 | 0.52| 0.44| o0.54 64 | 45
A i g I N (8 s 2.42 | *0.10| 0.49| 0.60| 0.84| 56 | 42
o R e A 2.77 | *0.28 | 0.53| 0.40| o.70| 57 | 36
R S Q) 2.40| %0.37| 0.55| 0.30| 0.64 [ 57 | 32
Average 00 L 2.51( %0.27| 0.52| 0.44| 0.68| 59 | 39
Mara MealioLoLnint sl o 3.02| 0.02| 0.24| 0.94| 1.82]| 39 | 34
Dissolved Animal Matter __.... anh gl BRSO G o o B OO R o SRR £
2 Contains 0.08 nitrates. *® Contains 0.59 nitrates. *Contains 0.39 nitrates.
5 ‘“ ‘e 6 - ‘. 8 ‘e 0.60 ‘“"

R 0.86

0.54
* See note, page 435.

—
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VEGETATION TESTS.

A series of tests was conducted, in which rye was grown in
8 inch flower pots in the greenhouse by the usual methods of
experiment. The yields from tankage, cotton seed meal, dried
fish, bone, hoof meal, nitrate of soda, calcium nitrate, and
calcium cyanide, showed so little agreement among the indi-
vidual pots under the same kind of fertilization, that no con-
sideration is given them here. However, where nitrogen was
supplied in these high-grade forms, the yields both of dry matter
and nitrogen were in every case much larger than where the
pots received the same amounts of nitrogen in the other forms
named below, and these latter yields were very uniform. The
yields from dried blood showed good agreement with each other
and are used as the basis of comparison. The organic materials
were applied in quantities equivalent to 0.15 and 0.25 gm. of
actual nitrogen.

The average yields of dry matter and per cents of the fertil-
izer nitrogen found in the crops are shown below:

Added fertilizer
contained 0.115 gm. N.

Added fertilizer
contained 0.1:5 gm. N.

Dry matter . recovered Dry matter . recovered
of crop, in crop, of crop, in crop,
gms, per cent. gms. per cent,

Dried ' Blood! a0 ol 21.5 47.4 32.0¢ 54.3
Sheep Manure .............. J2.F 20.0 15.2 14.0
R DR 8.9 2.2 0.8 3.1
B erime N o 10.4 9.9 13.1 11.8
Hide and Skin Meal ........ 0.6 85 14.2 13.0
Tygert Tankage ............ 14.8 185 18.1 18.1
Sol. Organic Nitrogen ...... 11.4 13.3 16.3 117
Beet Root Manure ......... 16.1 23.3 20.0 23.0
U SR R 13.3 15.3 16.9 14.8
o e o O 5.8 i 5.8

For the first three weeks of the experiment the differences in
growth in the pots were not marked. After that time all the
pots fertilized as indicated above, except the blood pots, began to
fall behind those fertilized with high-grade ammoniates, and
at the end of seven weeks from the beginning of the experiment
had Qra.ctically ceased growing and had turned yellow. The
e'XPel‘lment was continued for four months, at the end of which
time only small poorly developed heads had been formed in any
of the pots showing low nitrogen availability.
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By comparing the percentage recovery of the nitrogen with
the permanganate solubilities of the same fertilizerS given -on
page 438, it will be seen that all of these materials classed there as
inferior, showed a decided inferiority to dried blood in nitrogen

assimilation in these vegetation tests.

Peat appears to be almost worthless as a source of nitrogen,
while the nitrogen of the other materials i§ shown to be from
about one-fifth to four-tenths as available as that of dried blood.

HOME MIXTURES.

The following table contains analyses of twenty-two samples
of fertilizer mixtures sent by those who had prepared and used
them. The formulas by which they were prepared are also
given, so far as they were reported to the Station.

In some cases there has been some mistake in weighing the

HomeE MixTURES. FORMULAS.
ForMuLAs. PoUNDS PER TON OF MIXTURE,
: ; o o
MADE BY OR FOR ;;' E g g lg g ‘é
ol 8leldl 3148l 2 T 5|2
. HEILIRAE PRI R
glalgl S8 5 (=180 2 |2l2]
E\S|E) 2|28\ 5| o|2lz2|2 5|58
| z|d|Alo || < |AlR|&E]a [2|M]|3
\
24591 (C. R. Burr & Co., Manchester|___|___| .| ___i___|__..|...|800[800] ....|400f___f___
24679 |H. E. Clark, Middlebury..... vita, o) ASIAE, (o' alheleatd ) UAMSU] KOVIAR BURGIA " Tl P o' | AT (G L
25174 w SRS tillktoolabalisun el L AT SR Go0lsood i A
24398 Connecticut School for Boys, .
Meriden i bl Sz LEE 500]_. fLdoii o s L 400l ol Isools - Stu i i2s0iasi0l L.
24399 |Connecticut School for Boys,
Meriden /| L.l ML JLATO0FLU b SV LT g e Lileol L1200 lago]l S Tl Ly
24757 Dennis Fenn, Milford - ..-. 200| Al L Tie00] a0 8 L IBOOITOBIEIE T a00] L Ll
24758 3 il i 100|--.|100{.___{600|....|._-|800|200|....|200].._|.__
24644 |Andrew Kingsbury, Rockville|3oo|___|---|..__|__.| 800|___|...600|._..|300[___|.__
25197 [Fred Lyman, Manchester ... 0} o fioob o ) 8341333 <[416) .. 14x7).L . _
24643 'H. B.'Pomeroy, Rockville'.. {3asl e b (10 brzogiaboate sl e8] 110
23987 |H. J. Roche, Suffield .....--. SRR e VR0 o7 o RO SRR (o e iy R 1oy § MO INGU 7o'
24404 C R Mreaty Orange x Ul uarsol oAb Lo 10 b 680l SCissob It L igeotl il
24420 |G. A. Cleveland, Windsor
Epokss tieEOEIIN DI D B LS Sredrg sl bl (P A BEAOCH A g0 ol ileigen oot [t d ey
@al8o bt TonestMew Canaan ool e sl g § oo O SRl 20 o iebet aBd Al B i B2y
24681 5 iy (28 180 A TS ) Wl AR D2 S5, L e TG0 R DI TRt LY BN
Eanro D W Meeker s Weat (Cheshire) o Lidinbl i Qo BUoaiy gl sBRECE g Al bl So ey | Bl
24421 |T. W, Ryan, Stratford . ._._.. At S S B b LAt el LSO i ot el 0L
24521 (S. L. Tuttle, Wallingford, for
Comiand General Craps.tofou s ot T b s tHe s et ol e s bl ot o bl
Sas22in. 1. Tattle foriOrehends s G Db 10 LV SO AT SR i D Lng e ot el UL © e e
24523 |S. L. Tuttle, for Potatoes and
ek Crops. Rt fal s, U WA S IPARALES it NSRGIE SORY ik AR ORI DA GG/ Sy L
24524 |S. L. Tuttle, for Oats and Top
3945 LG P A A SRRl B0 g SO SO S S o et Syt MRINRR,  a o ACALCY
24419 |Andrew Ure, Highwood._... bi{e DI NI, (oo ! SHUPAL ge (o 'a | SAIROLH §-15" | el MM i 7' o S (el

* Does not include cost of mixing or cartage.

+ High grade.

—
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raw materials or the sample does not fairly represent the mixture,
or possibly the raw materials are of quite abnormal composition.
Thus in sample 24591, 400 lbs. of muriate of potash in a ton
mixture should yield about 10 per cent. of potash, while the
sample showed only 2.2. Again, the bone and tankage used might
be expected to yield 11 or 12 per cent. of phosphoric acid, while
analysis shows over 17 per cent.

24679, goo lbs. of ground bone in a ton mixture should yield
between 9 and 12 per cent., not 14.5 of phosphoric acid.

The next sample, 25174, is stated to contain 400 Ibs. of cyan-
amide, or “lime nitrogen,” and no nitrate, yet the analysis shows
1.43 per cent. of nitrate nitrogen, equivalent to nearly 200 Ibs.
of nitrate of soda, in a ton mixture.

These facts emphasize the need of more care in weighing,
mixing and sampling. Without such care the analysis is worth-
less and the time and labor spent on it are wasted.

ANALYSES AND VALUATIONS,

CosT AND
ANALYSES. VALUATION,
2 g : S g 2 €
Station “ 8 g" a .2::; %z ’Ef 2 ; %
No. a &% o o L X S5 & g 2
§ | 8f § e ; p g
2l U Sy B R - ndl e )
24501 ... | ou2 | 381 | 3.93| 226 | 7.73| 7.46 | 17.45 | 2.22 $31.20 | $28.70
24679| 2.84 | 0.12 | 2.14 | s5.10| 0.24 | 10.07 | 4.18 | 14.49 | 9.58 36.25 $37:§9
25174| 1.43 0.25 3.50 5.18 0.02 5.69 S57 1 1528 5.10 | 36.25 31.79
24398| 3.62 | o.12 | 1.34 | 508 | 270 | 2.55 | o0.72 | 5.97 | 8.92 | 26.91 | 20.66
24399| 0.84 | o012 | 1.99 | 2.95| 4.79 | 3.65 | 1.46 | g.90 | 8.04 | 2 2
2475% .62 |io12 | 2,67 | 4.41| 0.85 | 4.97 | 2.28| 8.10| 8.76 33?3 zf’);g
2475 0.72 | 0.16 | 2.78 | 3.66 | 453 | 4.79 | 2.35 | 11.67 | 7.16 | 33,00 | 28.87
24044| 2.29 | 0.04 | 1.15 | 3.48 | 4.20 | 7.32 | 2.42 | 13.04 | 8.04 | 28.80 | 29.50
25g97 -=-= | 014 | 1.6 | 1.75| 503 | 6.45 | 4.46 | 15.94 | .86 | 29.05 | 26.74
4 33 2.42 | 0,02 | 0.05 | 2.49 | 7.81 2.07 | 0.28 | 10.16 | 9.73 | 25.64 | 25.07
23907 b 0.04 | 4.72 | 4.76 | o0.05 | 0.82 | 0.43 | 1.30 | 8.0r | 33.95 | 27.84
4404| T.17 | 0.08 | 2.30 | 3.55 | 4.58 | 2.90 | 0.77 | 8.25 | 8.59 | 25.75 | 27.25
24420| 0.24 | 0.05 | 3.43 | 3.72| o007 | o0.21 | 0.09 | 0.37 | 12.44 27.2
24220 2.87 | 0.05| 0714 | 3.06| 002 | 7.02| 2.11| 9.15| r0.18 | 32.50 2’(7;.43
248 IS ESRERRC R a0l dixal | 2044 | 3240 ) 1320110 7000 | 17.280 ] 32,50 | 37,88
24817 | - e 0.10 | 3.30 | 340 | 1.65 | 7.0I | 5.26 | 13.92 | 09.50 | 32.20 | 30.80
2442r| 2.0} O.14 | 12.90 | 5.90| 4,43 | 3.85| 1.65| 9.93 | 5.93 | ... | 34.02
24521| 2.76 | 0.I0 | 1.52 | 4.38 | 2.34 | 35.67 | 2.77 | 10.78 | 10.36
¥ i y § i 36.00 31.80
24522 2.18 | 0.05 | 0.7t | 2.94 | 4.37 | 7.57 | 1.87 | 13.51| g.04 | 34.80 | 28.28
24523| 6.15 | 0.06 | 1.30 | 7.51 | 1.85 | 3.93| 1.87 | 7.65| 8.11| 36.00 | 37.52
24524 | 5.22 ---- mmon 5.22 5.31 I.14 0.70 7.15 | 12.68 | 35.50 33.45
24419! 1.85 | 018 | 2.80| 4.83| 4.08| 4.58 | 2.41 | 11.07| 224 | .... | 27.89
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LIME IN VARIOUS FORMS*

The following samples were sent for analysis by purchasers,
many of whom did not give the particulars regarding the samples
which are necessary to make them of any public interest and
value and thus to justify the analyses at the state expense.

24170, sent by W. A. Henry & Son, Wallingford. 242983, sold
by the Vermont Lime Co., Greenfield, Mass.; sent by J. F.
Carpenter, Putnam. 24583, “Lime and Ashes,” sold by the Knox
Fertz’'r Co., Rockland, Me.; sent by L.-P. Abbe, Hazardville.
24629, Caledonia Marl, sold by Caledonia Marl Co.; sent by F. A.
Hamilton, Warehouse Point. 24630, sent by C. M. Jarvis, Berlin.
24682, Damp Forked Lime, sold by Buffalo Fertilizer Co.; sent by
C. B. Treadwell, New Canaan. 24744, sold by Buffalo Fertilizer
Co.; sent by E. H. Nevers, Burnside. 24854, from a pile of refuse
lime in Bethel; 24855, lime from the Redding Kiln, both sent by
I. C. Fanton, Westport. 25173, sent by H. E. Clark, Middlebury.
25176, sent by E. E. Burwell, New Haven. 25198, sold by W. L.
Mitchell, New Haven, sent by F. Lyman, Manchester.

24853. Opyster Shell Dust, sold by the Adamant Plaster Co.,
New Haven, and sent by A. A. Young, Jewett City.

ANALYSES,

24170 24293 24583 24629 24630 24682 24744
Moisture - Lo 00l HEe: SOVRETIRELS 1y (| RO )y 0 o TR L S A e
detrn e B 60.62 69.91  47.50 47.40 39.87 58.30 49.54
Magnesia - oo oo 0.77 5.57 2.97 LRI 4.88 2.35
Ratash s d et i el S 0.60 AR 2LE A CUAR
Phosphoric acid..... A b, 0.36 gl AT Syl
Insoluble in acid.... 0.65 7.57 3.36 LR Lk 4
Cost perton __...... $4.00 oot iEai0a) ) iy 4.00 7.00

24854 24855 25173 25176 25198 24853
Moistagehl (i sl 33.18 b e Ak i ALl i
Toinye bt e s N 27.90 47.00 49.82 34.14 60.70 42.39
Magnesiall: Oii oty 16.79 32.78 il i el eI
Patashieilin Pt Silio i oy Y b L e n )il s
Phosphoric acid .... ... Sy M0 0.52 Gl A
Insoluble in acid AUG N L il oy ahiell
Cost perton _.____.. Lieli ids.00t ¢ igisot | 1000 5.00f 2.50

t At kiln. j

These figures would have been interesting and instructive if
those who sent the samples had given the particulars necessary

* See also page 453.
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to give value to the analyses. As it is, most of them are almost
worthless for the public.

With the constantly increasing demands on the station’s time
it will be necessary hereafter to decline to analyze samples until
the station has received information about them sufficient to give
general value to the analysis, and until the accuracy of the sample
and of the information regarding it are vouched for.

COTTON HULL ASHES.

This valuable tobacco fertilizer has almost disappeared from
our markets. Only four samples have been examined this year,

as follows:
24249, car Erie 72333 ; 24407, car C. St. P. M. & O. 24604 ; and

24857, car 1. C. 35390, all sold by American Cotton Oil Co.,
N. Y. C., through Spencer Bros., Suffield.

24683. Sold by Olds & Whipple; sampled and sent by F. B.
Hathaway, Suffield.

ANALYSES.
B tationiNos Ll L LA S 24249 24407 24857 24683
Percentage amount of
Water-soluble potash ............ 23.02 20.02 18.34 23.79
BT TR A e e R R S $51.00 40.04 42.66 55.00
Potash costs cents per pound ... 9.7 10.0 10.0 10.2

WOOD ASHES.

24821. Bowker’s Canada Hard Wood Ashes, sold by Bowker
Fertilizer Co. and sampled from stock of Lightbourn & Pond Co.,
New Haven.

94257. Canada Hard Wood Ashes, sold by John Joynt, Luck-
now, Can., and claimed to contain 6 per cent. of potash. Sampled
and sent by O. S. Olmstead, Hazardville.

24627. Same brand, sampled and sent by Olds & Whipple,
Hartford. |

24628. Same brand, claimed to contain 4.0 per cent. of potash.
Sampled and sent by Frank S. Platt Co., New Haven.

24582. Sold by F. R. Lalor, Dunnville, Can. ; sampled and sent
by F. B. Miller, Bloomfield.

24488. Sold by Geo. L. Munroe & Co.; sampled and sent by
J. A. Sherwood, Long Hill.
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ANALYSES.
StationZ NS LA 24821 24257 24627 24628 24582 24488
Percentage amounts of
distal potashii i s 4.86 3.95 4.07 5.08 3.43
Water-soluble potash .. 4.38 4.13 2.00 3.20 2.89
Phosphoric acid ....... Pl 1.47 100 7 1.43 1.68 1.36
I PR DOV 31.58 30.00 24.88 18.82 31.20 27.11
MEagmesia . sl 4.85 3.02 5.05 4.73 3.33 4.79
Insoluble in acid ...... 8.60 13.22 34.33 26.65 8 20.57
DY AR SR R 15.52 18.23 5.50 24.50 10.63 20.45
Gost perytony L suisdtad $18.00 13.21 12.00 18.00 11.00 11.00

HORSE MANURE FROM CITY STABLES.

Very large quantities of manure are brought into this state
from Boston and New York horse stables and are used chiefly
by tobacco farmers and market gardeners.

24574 is a sample carefully taken by Mr. W. M. Hinson of
the U. S. Department of Agriculture from a car from Boston
stables, bought by W. K. Ackley, East Hartford.

24575 is a sample of New York stable manure sampled like
the last, at East Hartford. Their composition is as follows:

24574 24575

NNEtas s s o A M s 62.05 65.36
Organicimattert e wonSuieitBagiy, 32.99 30.70
Miteral mattert . o . Lo livsive 4.06 3.04
100.00 100.00

* Containing nitrogen ........... 0.66 0.72
+ Containing phosphoric acid .... 038 0.41
potash v ol 0.59 0.64

These analyses show that the manure was rather drier than
is usual, 7075 per cent. of moisture being commonly present.
Horse manure commonly contains from 0.50-0.75 per cent. of
lime, one-third of that amount of magnesia and about o.r per
cent. of chlorine.

SHEEP MANURE.

24641, Wizard Brand Manure, sold by the Pulverized Manure
Co., Chicago, and sampled from stock of Lightbourn & Pond Co.,
New Haven.

24771. Pulverized Sheep Manure, sold by the A. A. C. Co.
and sampled from stock of Greenwich Hardware Co.

MANURE. 447

24790. Pulverized Sheep Manure, sold by Natural Guano Co.,
Aurora, Ill., and sampled from stock of F. S. Bidwell & Co.,
Windsor Locks.

ANALYSES.

24641 24771 24790

Nitrogen as ammonia ............. 0.49 0.23 0.25
Nitrogen Organic ................. 2.01 212 1.05
Total mitrogen: | n i aysia i 2.50 2.35 2.20
Water-soluble phosphoric acid .... ILI5 0.77 0.40
Citrate-soluble o A 0.46 0.25 0.70
Citrate-insoluble & b ol 0.17 0.20 0.28
Total phosphoric acid ......... 1.78 1.22 1.38
Potash calculated as muriate ...... 0.78 0.84 0.70
A 4 tzisulphate d o UL 0.01 0.75 1.30
Eatalipotashy, s eIty 1.69 1.50 2.00
Fost iper donyit iiul e Glb il Tl $25.00 33.00 30.00

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.

Tt must also be remembered that 60 per cent. of sheep manure
consists of fine vegetable matter which forms humus in the soil
and has distinct value in feeding the soil bacteria and in regulating
the water content of the soil.

DISSOLVED ANIMAL MATTER.

Stated to be made by the Peter Cooper’s Glue Factory, sampled
and sent by J. W. Crowell, Hartford, contained:

I iEogent s LI LRl S Dol et 1.48 per cent.
Water-soluble phosphoric ac1d ................ 8.06
Citrate-soluble SRR B O 1.82
Citrate-insoluble i O SR s 1.87

Wotall phosphoricliacid i Lol st 12.65

The cost per ton is $19.00.

A sample of Hoof Meal, 23996, contained 14. 83 per cent. of
nitrogen. Hoof, after thorough steaming, drying and grinding,
seems to be a form of nitrogen fairly available to plants.

COCOON DUST.

A sample of this material, 23350, is understood to consist of the
dead bodies of silk worms, being a waste from Cheney’s silk
mills in South Manchester.
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It has been found in practice to be a very strong fertilizer and
the following analysis shows a high percentage of nitrogen:

e SO S S R IR 0.20 per: cent.
Phosphoric acid ........ociiiiiiiiiiiin.. 410,07
Pota atpl e s G T A SR 3
Matters insoluble in acid ...........ooiivnint 5.31

SEWAGE WASTE.

23974. Sent by H. Kamp, Rockville, is understood to be the
sludge which accumulates on the sand beds used for the puri-

fication of sewage and was sent to learn if it had value as a
fertilizer.

It contains:

WWater ) G drug s i G S 68.00 per cent.
Mitrogen il L b A S S 1.34
Ehosphoric deid) il dha g W A 2 0.22
Potaghii il b i e e e S S e e 0.03

This material has almost three times as much nitrogen as stable
manure, but it is probably much less fully available to crops
because the more soluble and valuable part of the nitrogen has
been removed by water and microbe action. Nevertheless, if it
can be got for the hauling, it might pay for a short haul to plow
under.

MISCELLANEOUS FERTILIZERS.

The following analyses do not represent goods offered for sale
in this state and therefore have no general interest or value, but
are here given in accordance with our rule to publish all analyses.

23979 and 238993, sent by other stations to check their work,
contained 2.99 per cent. of nitrogen and 5.74 per cent. respec-
tively. 23982, tankage, sent for opinion as to the availability of
its nitrogen, contained 1.34 per cent. of nitrogen.

TOBACCO DUST AND TOBACCO STEMS.

93857 is a sample of tobacco dust from a tobacco factory,
sampled and sent by J. & H. Woodford, Avon.

24826 is tobacco stems, sold by Olds & Whipple, Hartford;
sampled and sent by E. P. Brewer, Silver Lane.

NEW ENGLAND MINERAL FERTILIZER. 449

23857 24826

Nitrogen as mitrate .............o.coee " 0.50
% R B TIR OTLEZ 1 51 o oy s Emalare sl 0.14 0.34

il S an G AU PR RN St 1.31 1.50
Totall'nitrogen  Jv. . Lol o 1.45 2.43
Phosphoric acid ......ocovaiiiniiinnn. 0.43 0.49
Patashi it b s s i B 5.80
Cost PET tON - .cuiurnanensasesionananns $14.00

NEW ENGLAND MINERAL FERTILIZER.

This material is made and sold by the New England Mineral
Fertilizer Co. of Boston. It is stated by the manufacturer that
this is not a lava but a “natural product,” finely ground in water,
and is sold from $10.00 per ton upwards, depending on the
amount of the order.

Tt is claimed that with a proper application of this material
three-fourths of all the insect life which preys on crops will be
destroyed in soil and plant; that the manufacturer of these goods
is giving twice the value of the ordinary commercial fertilizer at
less than one-third the cost.

The analysis of a sample taken from a bag sent by the manu-
facturer showed 00.02 per cent. of silica and silicates unde-
composed and insoluble in strong boiling hydrochloric acid. The
acid dissolved 0.28 per cent. of phosphoric acid and 0.36 per cent.
of potash.

No further comment on this material as a fertilizer is neces-
sary. If there are any farmers who believe that finely ground
stones can enrich the more finely ground rock dust which is
already in our soils and that these ground stones are six times
as valuable as commercial fertilizers, to such farmers the claims
made for this fertilizer may appeal. To others they will appear
so preposterous as to be unworthy of discussion.

MUCK AND SEA MUD.

23983, 23984, and 23985 are samples taken from a swamp at
the depths of 474 feet, 2 feet and a few inches, respectively. The
lower sample has the same appearance as the muck down to 12
feet. The samples were sent by E. K. Catlin, Torrington.

94173 is described as “muck from farm,” sent by J. C.
Wilcoxson, Stratford.



450 CONNECTICUT EXPERIMENT STATION REPORT, I909-1910

24172 was sent by Hubert D. Goodale, Stamford, with the
question whether, with or without lime, it could be used in place
of stable manure.

23847, sent by Walter E. Coe, Stamford, is stated to be leaf
muck from a bed a half mile long and one-quarter mile wide
and at least fifteen feet deep, surrounded by high banks. It is
apparently a pond basin. Large hardwood trees are found on
it and there is water below.

23893. Peat taken from a swamp on the farm of Thomas L.
Brown, Black Hall. The sample is drier than the muck usually
is because of the exceptionally dry season. Mr. Brown reports
that corn grown on rather poor land dressed with this peat
yielded as well as where stable manure was used and twice as
much as where nothing was applied.

For comparison, 24668 represents a compost of peat or muck
and fresh porgies or menhaden which was made in the summer
of 1909 and used last spring on corn land with excellent results.
Sent by C. W. Scranton, New Haven.

24174 is sea mud, sent by G. D. Tillinghast, Westerly, R. I,
who states that he has an unlimited supply of it at hand and
wishes, if it proves suitable, to substitute it for stable manure
in market gardening.

The composition of these samples is as follows:

ANALYSIS OF PEAT OR MUCK AND MARINE MUD AS RECEIVED.

23983 23984 23985 24173 24172 23847 23893 24668 24174
Water: _________ 54.71 66.29 61.68 52.73 2.87 85.62 69.54 7I.70 53.99
Or‘gamc matter. 5.65 14.30 20.63 8.88 1g.0or 11.65 25.25 21.84 3.96
Mineral matter. 39.64 19.41 17.69 38.39 78.12 2.73 - 5.2I 6.46 42.05

100.00 I00.00 I00.00 I00.00 I00.00 I00,00 100.00 I00.00 I00.00

Nitrogen Ca 0.20 0.50 0.75 0.34 0.44 0.31 0.85 0.95 0.17
Phosihbricactd il abrss Ay (o it Bnhns sl galass vy i 0.77 o0.1g
Botashiit sy <ot e s O B B S ot era e ik LR s o

Calculated Water-Free.

Or_ganicmatter__ 12.49 42.42 53.84 18.78 19.54 81.03 82.90 77.09 §.62
Mineral matter. 87.51 57.58 46.16 81.22 80.46 18.97 17.10 22.91 091.38

100.00 100.00 100.00 I00.00 I00.00 100,00 100.00 I00.00 100.00

Nitrogen _._.... 0.45 1.50 1.96 0.73 0.45 218 2.79 3.35 0.37

Bhosahorie detd i ilieet bl i Unda e o Lo 3« o ST AR Al AR o 307 -

Potash: /Lol uhilpiin SR St Pt NI D o s oo (AL ANBR T OB o
Marine Mud.

There is little actual plant food in this sample, 24174, and over
90 per cent. of it is very fine sand, with a little carbonate of lime.
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If dug in summer this marine mud is said to bake hard, but if
heaped up in winter the frost crumbles it as fine as ashes and,
in spite of the facts shown by chemical analysis, farm practice
has shown profit, in some cases, from its use on light soils where
applied at the rate of 800 to 1,000 bushels per acre on corn,
potatoes, and as a top-dressing on pastures.

Its good effect probably consists in large part in making the
soil finer by filling the spaces between the coarse particles. In
this way the water-holding and carrying capacity of a soil is
improved.

Fine sifted coal ashes sometimes have a very evident effect on
light sandy soils which is to be explained in the same way.

Peat or Muck.

“Muck” originally meant dung or mixtures of dung and vege-
table matter, and ‘“peat” meant the dark mass resulting from
the slow decay of vegetable matter under water or away from the
air. Some now use the word “muck” for the surface layers
of a swamp which are loose in texture and not fully rotted down,
and designate as “peat” the lower layers which are quite uniform
in color and texture. But at present the two words in common
farm usage have nearly or quite the same meaning.

The analyses above given show fairly the very various sorts
of swamp or pond deposits called “muck” or “peat.”

One of the samples, as the analysis shows, was almost per-
fectly dried before sending; the others contained from 52 to 85
per cent. of water, those having the most water which contained
most vegetable matter. These analyses can best be studied by
calculating them to a water-free basis, since the water is a very
variable constituent, changing constantly with the weather and
the seasons.

The water-free analyses show in the first place that these
mucks vary greatly in their quality, ranging from samples like
that at the left of the table, which is merely soil or sand with
enough leaf-mold or other vegetable matter in it to make it dark
or black in color, to samples like those at the right of the muck
samples, which are mostly vegetable matter, with relatively little
sand.
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In the next place, it is to be noted that mucks in general
contain only small fractions of one per cent. of potash and phos-
phoric acid. The reason is clear when their origin is considered.
Most of them are formed by the decay of leaves and grasses,
often under water and always without free access of air. The
material from which muck is formed is naturally poor in ferti-
lizing matter and much of this has been leached out by water.

It will be noted once more that dry muck contains much more
nitrogen than either phosphoric acid or potash, the percentage of
nitrogen in the above samples ranging from 0.37 to 2.79.

These are doubtless higher percentages than were contained
in the dry matter of the material from which these mucks were
formed. This is because the slow destruction which turns
fresh vegetable matter into muck burns out the non-nitrogenous
matters, starch, sugar and woody fiber much more quickly and
completely than it does the nitrogenous matters. As a conse-
quence, nitrogenous matters form a larger part of the peat than
of the vegetable matter from which it came.

This nitrogen, however, can only be slowly soluble and avail-
able to crops. Water has leached away the most soluble part of
it, decay has doubtless released the more easily decomposed part
of what remained and there are left in the muck forms of nitro-
gen which are insoluble and relatively undecomposable by the
processes which go on in soil. )

Pot experiments also show little immediate fertilizing effect
from this nitrogen.

It is obvious, then, that the direct fertilizer value of peat or
muck must be small. Compared with stable manure, mucks con-
tain much less potash and phosphoric acid than manure and much
more nitrogen, but the nitrogen of muck is much less available
to crops than that of manure.

The value of muck as an absorbent in stables and manure piles
and as an amendment on light sandy soils is great, but is little
regarded at present.

The attention of farmers has been chiefly centered on the use
of commercial fertilizers and too often to the neglect of that
“manceuvering”’ or “tempering” of land by tillage, drainage and
amendments which was earlier practiced with profit by our farm-
ers. The great value of peat or muck as an amendment and the
methods of its use cannot be discussed in the limits of this report.

i
!
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The agricultural value of peat depends chiefly on its great
power of absorbing and holding water and water vapor, its regu-
lation of the soil temperature and its continual supply to the soil
of carbonic acid resulting from its gradual decay.

That is, it tempers the soil.

Fifty years ago, Professor Johnson, formerly director of this
station, after citing the experience of successful farmers in this
state, gives it as their opinion, “That a well-made compost of two
loads of muck and one of stable manure is equal to three loads
of the manure itself.” He adds: “This opinion is so well sub-

- stantiated that we need not hesitate to pronounce it a fact, and

if a fact, it is one which deserves to be painted in bold letters on
every barn door in Connecticut.”

The large deposits of swamp muck in this state are one of our
“natural resources” which has thus far been “conserved” because
its value has been disregarded. There are many sandy farm lands
which are hungry for it.

The station will be glad to hear from any farmers who have
recently used muck on their land and to learn their experience
and opinion, as it contemplates a full discussion of its use at
some future time.

24668 is a compost of whole fish and swamp muck which was
made in the early summer of 1909 and used on corn land in the
spring of 1910. The compost had a disagreeable musty smell,
the fish were entirely disintegrated and the effects as a fertilizer
and amendment were very satisfactory.

FURTHER ANALYSES OF LIME.

The following samples are additional to those given on page
444, having been overlooked in that tabulation. Samples 25183
to 25186 were sent by B. Betts, Fairfield, to ascertain their rela-
tive values.

25204 represents a shipment of lime bought on inspection of
t%le dealer’s sample 25205. A comparison shows the uncertain-
ties of “buying on sample.” The goods delivered contained
only two-thirds as much lime as the sample which was supposed
to represent the shipment.

206636 is refuse lime from a kiln which has been exposed to
the weather for some years and costing fifty cents a load. The
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weight of a “load” would determine, with the analysis, the
economy of the purchase.

ANALYSES.
25183 25184 25185 25186 25204 25205 25636
3 B e K SR 5620 6220 62.04 3542 4484 6693 36.52

Magnesia ' ...i0u.a. 3.45 0.99 1.0I .72 R RN 24400

Insoluble in agid ... 3.17

during the year ending July 31, 1910.)

y JoEN PHILLIPS STREET.*

*&nd drugs, to publish its findings and to report to the
missioner all cases of adulteration or misbranding
ﬁlﬁ overed. Under this law a large number of sam-
g‘," een bought in various parts of the state and carefully
5 | cases of adulteration or misbranding reported
issioner. Prosecution for infractions of the
s official, the station’s duty being to determine
v ply expert testimony in case of prosecution.

7 commissioner and his deputy have sent a large num-
I f vinegar, molasses and butter, the sale of which
‘by special statutes, as well as a limited, number, about
~of samples of other foods and drugs. These are
ticed here, being discussed in the commissioner’s
account is also given of the results of prosecution

cal work herein described was done jointly with Messrs.
, Roe and Shepard.






