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Report of the Board of Control

THE CONNECTICUT AGRICULTURAL
EXPERIMENT STATION

To His Excellency, Marcus H. Holcomb, Governor of Connecticut:

As required by law, the Board of Control of The Connecticut

TARLE, OF QUNAERAS: Agricultural Experiment Station herewith respectfully presents

Officers dhd “Staf o0 4 Jreba Tl eunudd i obipacl i iii | ' its report for the year ending October 31, 1919.
............ iv e
o S tia) For g g e e SR
Renartior (LFeasuberi izt o shad e oy Ea A A i xv ! an active member.of its scientific staff. ;
LheBhod Valus e NMille: 5 et e mi sy oSt ey 1 ! Miss Edna Louise Ferry, a graduate of the New Haven ng"h
Insects Attacking Squash, Cucumbers, €tC. .........vveueieniunnnnn 31 : School and of Mognt Holyoke College, a_fter 'graduatg s'tt%dy }n
Hertilizer! Report | for \Torost sl s s lis i <ot RS S e the Shefﬁf:ld Sc1ent.1ﬁc Sc.hool of Yale' University, specializing in
Report of the State and Station Entomologist ..................... 100 1 physio}oglcal c.hemlstry, in 1913 received t.he degree of Master
Report on Food Products and Drugs, Part I ...................... 209 | of Science, being the first woman to receive this degree from
Report on Food Products and Drugs, Part IT ..................... 261 ‘ Yale. ' :
4 Report on Commercial Feeding Stuffs, 1919 .........ccoiviniininnn, 343 S In 1909 MlSS.Ferry. accepted an er.lgager.n.ent n ‘fhe research
| Renort iofl the Botanist f 1o i A Ee i S e e SR DS s 305 ~ laboratory of this Station and held this position until her death,

on October 7, 1919.

By her collaboration in the numerous contributions to scientific
journals made by the research department, Miss Ferry achieved
wide recognition among students of nutrition.

Miss Ferry’s address on The Food Value of Milk, delivered at
the last annual meeting of the Dairymen’s Association, was a clear

ERRATA. ] exposition of the subject, in the joint interest of producers and
: consumers, and created very unusual interest in the research work
‘ Page 9o, line 3, for 12536 read 12537. 1 of this *tatian

i f “2” to a foot-note. . 2t L ) !
Shi’?f; If:’d:cf;ggg tlc;n';xef{)?tr;o:r}:iir?: i : By her ability she won a place among scientific investigators
and by her high courage in the face of very difficult conditions

she earned the respect and affectionate regard of all her associates.

LecisLaTioN' CONCERNING THE STATION.
The General Assembly, January Session, 1910, passed the
following acts affecting this Station

Chapter 181 provides that the botanist, entomologist and
forester of the Station shall examine any applicant as to his
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qualifications to improve, protect, or preserve trees, and to issue
certificates of such qualification, and that no person without such
certificate shall do work of protecting and preserving trees, out-
side of the town in which he resides.

Chapter 21 amends the statute concerning mosquito breeding
areas by providing that the cost of supervision and inspection
shall be wholly borne by the State.

Chapter 204 repeals the fertilizer law formerly in force and
enacts a new one. The more important differences between the
two are in the definition of the term commercial fertilizers, which
now includes cotton seed meal, ashes and vegetable meals used
as fertilizers, in the provision for a tonnage fee as well as a
registration fee, and in the directions for sampling.

Chapter 257 authorizes the building of a laboratory for the
joint use of the State Department of Health and this Station
and appropriates one hundred thousand dollars therefor.

House Bill No. 765, file number 689, appropriates for the
biennial period beginning July 1, 1919,

For the Station’s current expenses .............. .. $45,000.00
Food and drug investigations ................ 5,000.00
Suppression of gypsy and brown-tail moths and

inspection of imported nursery stock ... ... 70,000.00
Suppression of bee diseases .................. 4,000.00
Control of white pine blister rust ............. 10,000.00
Mosquito elimination . .. .... SRS s S ) 10,000.00
Staterentonologist /s i AR ek el e 15,000.00
Siate forester's expenses: . ny vl s o 6,000.00
Farchase of ' Tpeest Tand (0080l gl 5,000.00
Hitewarden senvicedii udshe: (8 stbad s vk 10,000.00

A brief summary of the more important work of each depart-
ment of the Station follows:—

THE BoTANIicAL DEPARTMENT.

Dr. Clinton in Charge.
This department has made a very comprehensive and important
study of the white pine blister rust, concerning chiefly its botani-
cal relations and the channel of infection of the pine. The
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account of this investigation is nearly ready for distribution as
Bulletin No. 214.

Fertilizer experiments in a peach orchard at Yalesville and
a study at Mt. Carmel of fertilizers in relation to diseases of
garden crops have been continued.

In addition to the plant disease survey which Doctor Clinton
has carried on for years, there has been a special survey, with
reference td the possible presence of potato wart disease in the
State, the Station’co6perating with the Bureau of Plant Industry
of the U. S. Department of Agriculture.

Spraying experiments with apples and peaches, potato variety
tests, and further study of peach yellows have also been carried
on. Two hundred and fifty-three samples of seeds have been
tested, either for purity or vitality, in the interest of both seeds-
men and farmers.

Tre CHEMICAL DEPARTMENT.

Dr. Bailey in Charge.

The work of the year, largely under statute requirements, has
involved analyses of 873 samples of commercial and other fodder
materials and field crops, over 500 samples of fertilizers and
about 2250 samples of food and drug products. Also, 1540
pieces of Babcock glassware have been examined, as to their
accuracy of calibration.

Expert testimony in court has been required in 15 cases.

An exhibit was prepared to represent the work of the analyti-
cal laboratory, at the Farmers’ Week exhibit in Hartford, in
January of this year.

Publications from this department include the regular annual
report on Fertilizers, Bulletin 209; Food Products and Drugs,
Bulletin 210; Commercial Feeding Stuffs, Bulletin 212, and
Condensed Milk, Malted Milk, Milk Powder, Bulletin 213
The chemist in charge has assisted the Dairy and Food Commis-
sioner and the Director of this Station in preparing additions
to the Rules and Regulations relating to the State Food and
Drug Law, and has continued to serve as expert on diabetic foods
for the American Medical Association, and as a Referee of the
Association of Official Agricultural Chemists.
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.

TaE ENTOMOLOGICAL DEPARTMENT.
Dr. Britton in Charge.

The inspection work required by Statute has included the
examination of 96 nurseries, 1075 cases of imported nursery
stock, 249 cases of bulbs, and 707 apiaries containing 5361
colonies of bees.

In cooperation with the Federal Bureau of Entomology, the
fight to control the gypsy moth has been carried on vigorously
and fewer infestations have been found this year.

On account of the menace of the European corn borer, con-
siderable scouting has been done throughout the State, but up
to the present this pest has not been found. :

Experiments have been carried on in two large greenhouses,
to control the chrysanthemum midge, 4 serious imported pest, and
in the experiment field studies have been continued on insects
attacking cucurbits, the results of which will shortly be published.

Some time has been given to the preparation of papers to
be published by the State Geological and Natural History Survey.

Mr. Walden has continued his duties as deputy to the Director,
in charge of mosquito elimination. In this connection there has
been little new work undertaken, but the work of maintenance
has been carried on as effectively as the scarcity of efficient labor
would permit.

Dr. Philip Garman, who began his duties September 1, 1919,
is studying the biology of the bulb mite.

The entomologist has cooperated with the farm bureaus and
has furnished information about insect pests whenever needed.
He also serves as Chairman of the Tree Protection Examining
Board.

The entomologist has prepared Bulletin 211, being his
eighteenth annual report, and Bulletin 208, Insects Attacking the
Potato Crop in Connecticut.

TaE ForESTRY DEPARTMENT.
My. Filley in Charge.

In the Portland state forest 30,000 pines have been set on
cut-over land and 65,000 seedlings have been transplanted at Mt.
Carmel, for use in the forest next year.

The cutting of chestnut ties and poles is continued, the product
finding a ready market.
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No planting has been done in the other state forests because
of difficulty in getting labor. The area of the state forests has
been increased this year by 254 acres, making the amount now
owned by the State 3970 acres.

There were 1028 forest fires in 1918, only 100 occurring in
the fall. In 1919, 627 forest fires occurred previous to July 1st,
burning over 22,000 acres, with. an estimated property damage
of $58,000.00.

The forester is by law a member of the State Park Commission.
The Commission, in the six years of its existence, has acquired
4000 acres of park land in different parts of the State. This
is largely in woodland and the forester has been called upon for
advice as to its value and treatment and he is responsible for
all forestry operations in these State parks. During the summer
and fall Mr. Moss has been doing the field work for a forest map
of the Macedonia Brook tract of 2000 acres, in Kent, the expense
being borne by the Park Commission.

The work of controlling the blister rust has been done in
cooperation with the botanical department.. The eradication
work in Norfolk has been extended this year and similar work
has been done on a much smaller area in Pomfret. The work
f)f past years in Norfolk shows encouraging results in the lessen-
g amount of infected material.

TaE DEPARTMENT OF MARKET GARDENING.

Mr. Pelton in Charge.

Variety tests of beans, tomatoes, celery, peas, melons, squashes,
and pumpkins have been conducted. The cooperative celery
test reported last year was replaced by a strain test of
Easy Blanching and Paris Golden, the two varieties now of
most ‘interest in Connecticut. The tests of peas and melons
were intended to determine the value of certain local varieties
not .commonly known outside of the State, Squash and pumpkin
tlestlr}g was undertaken, to get data that would be of help in the
JUd'gll?g of these vegetables at state and local fairs. Several
varieties of western beans. that have now been under observation
for two years will be dropped from further trial.

The sweet corn cross of Stowell’s Evergreen and Golden
Bantam was tested again, in comparison with fifteen commercial
types of similar crosses, and as it proved inferior to some of
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these and superior to none of the best white varieties known,
its planting will be discontinued.

A start has been made on two new projects outlined during the
winter. Under the cover crop project, notes have been made on
nine types of vetch and on the relative rapidity and volume of
growth of some of the common crops used for green manuring.
A series of plots has been laid out for comparative tests of cover
crops and fertilizers with animal manures and fertilizers in rota-
tions of vegetable crops. These plots have been in operation
for one year.

Work on the project entitled “Standardization of Vegetable
Crops” has consisted entirely of strain tests of beets, carrots,

and string beans which were arranged to determine to what .

extent the variability of the seed affects the variability of the
commercial product.

Owing to the fact that an extra field meeting was held by
the Connecticut Vegetable Growers’ Association, of which the
Market Gardener is Secretary, and a longer excursion conducted,
more than the usual amount of time has been devoted to the
needs of that Association.

RESEARCHES SUPPORTED BY THE ADAMS FUND.

Dr. Osborne and Dr. Jones in Charge.

It is required by the Federal authorities that the Adams fund
received from the United States shall be spent wholly in scien-
tific investigation on subjects approved by the Office of Experi-
ment Stations and preferably on projects continued through a
term of years.

One of these, in charge of Dr. Osborne, is a study of the
different protein bodies found in food products and of their
relative value in nutrition. ] :

The principal subjects to receive attention in this department
during the past year have been the distribution of the water-
soluble vitamine among fresh vegetables and green fodders; the
preparation of protein free from this vitamine; the relative pro-
portion of the fat-soluble vitamine in numerous vegetable prod-
ucts used for human food and for feeding farm animals and the
relative nutritive value of wheat, rye, oats, and barley, when
these grains serve as the sole source of protein in the ration.

REPORT OF THE BOARD OF CONTROL. xi

The other Adams project, in charge of Dr. Jones, is a study
of the laws of inheritance in maize and tobacco.

Particular study is devoted to the application of the principles,
learned from the long continued experiments on inbreeding and
cross-breeding, to methods of improving maize.

Some important results of this study are given by Dr. Jones
in Bulletin 207, The Effects of Inbreeding and Cross-breeding
upon Development.

The new variety of tobacco produced by the crossing of stand-
ard varieties, followed by many years of selecting for uniformity
and constancy, is being tested on an extensive scale in many
different parts of the State, with promising results.

In this connection, but not supported by the Adams fund, a
cooperative corn variety test has been carried on at Storrs and
at the New Haven Station which has yielded information con-
cerning desirable varieties of corn for Connecticut and sources

_ of seed. A summary of the results of this test has been pre-

pared, making a mimeograph paper of 18 pages, giving the
results of seven years’ work, names of persons from whom seed
of desirable varieties may be obtained, and a map of the State
shovaing the corn varieties: specially recommended for diﬁerené
sections of the State.

CoNFERENCES AND FIELD MEETINGS.

At the exhibition in connection with Farmers’ Week in Hart-
ford, January 20-24, 1919, the Station showed material illustrat-
iggtthe different departments of its work, filling the space allotted

it.

On Monday, June 2d, there began a conference of the county
agents anq other members of the Extension Service with the
:taff of t?ms Station. 'I?he aim of this meeting was to get bet-
€T acquaintance, both with the members of the staff and with the
z(;i[f): and, to s?me extent, with the results of our work. The
proﬁt;e)?e(fe continued for fthree days and proved to be mutually
Th(e)nObjjtllcyt jfd indhz;;‘cl was held_an institute for tree workers.
R treata:rsl 0t :fwe expert:s discuss those matters connected

g ent o .trees W.hlch were of special importance to

€ who were applying for licenses to practice as tree surgeons,

th
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The examinations of applicants for licenses showed that need of
this kind of instruction was quite urgent.

A conference of plant pathologists, chiefly from the eastern
states, was held August 18th-21st. There were sessions for
papers and discussions both here and at the Storrs Station, which
were also attended by the county agents and others. Trips were
made to farms in various parts of the State, where there were
matters of special interest to students of plant diseases.

The annual Station field day was on August 24th. There were
about 400 present at Mt. Carmel to inspect the experimental
work being done there and to hear some discussion by experts of
present potato problems.

On October 23d and 24th a conference of county agents and
Extension Service workers was held in the state forest at Port-
land, where the Station forester discussed the care of woodland
belonging to farmers, illustrated by the work going on at the
forest under his direction.

CHANGES IN THE STATION STAFF.

Major John P. Street, chief of the chemical department, absent
on leave in the U. S. service at the time of our last report, resumed
his place on the staff on June 19th, but resigned on August 1st,
to accept a position with the National Canners Association, in
Indianapolis, at a much higher salary than he received here.

Lieut. C. B. Morison, chemist, returned to the Station from
army service in February, 1919, but resigned in October to take
a position in the American Institute of Baking, in Minneapolis,
also at a much higher salary. ,

Corp. Irving W. Davis, assistant entomologist and deputy in
charge of gypsy moth work, returned to his duties on Jan. 15,
1919, after six months’ service in the U. S. Marine Corps.

Mr. Henry W. Hicock was engaged in September as an
assistant in the forestry department.

PuUBLICATIONS.

During the year the Station has issued the annual report for
1918, consisting of Bulletins 207-214, and Bulletin of Information
No. 9, aggregating 506 pages, with 44 full page plates.
" A considerable part of the Station’s work, particularly in sci-
entific research, cannot be printed in its bulletins, partly for lack
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of space and partly because it is not of immediate value to
farmers, to whom the larger part of our editions is sent.
Following is a list of papers written by the staff and published
elsewhere !
By Dr. JonEs.
Some Factor Relations in Maize with Reference to Linkage. (Jones and
Gallastegui.) Amer. Naturalist; 53, 239-246.
Selection of Pseudo-Starchy Endosperm in Maize. Genetics; 4, 354-393.
Inbreeding and Outbreeding: Their Genetic and Sociological Significance.
(East and Jones.) 1919. A book published by Lippincott, Philadelphia.
Inbreeding in Corn Improvement. Breeder’s Gazette; May 8, 1919, 1111-
1113; May 15, 1919, 1182; May 22, 1919, 1245.
Hybrid Vigor and Its Meaning. Scientific American; Sept. 6, 1919, 230-
231, 230-241.
What Puts the “Pop” in Pop Corn. Rural New Yorker; Jan. 18, 1919, 74.
Some Curious Freaks of Corn. Rural New Yorker; July 5, 1919, 1043.

By Dr. OSBORNE AND OTHERS IN HIS DEPARTMENT.
In the Journal of Biological Chemistry:

The Vitamines in Green Foods. Osborne and Mendel. 1919, XXXVII,
187-200. 3

A Method of Expressing Numerically the Growth-Promoting Value of
Proteins. Osborne, Mendel and Ferry. 1919, XXXVII, 223-220.

The Nutritive Value of the Wheat Kernel and Its Milling Products.
Osborne and Mendel. 1919, XXXVII, 557-601.

The Nutritive Value of Yeast Protein. Osborne and Mendel. 19109,
XXXVIII, 223-227.

Nutritive Factors in Plant Tissues. IL. The Distribution of Water-
Soluble Vitamine. Preliminary Report. Osborne and Mendel. 1919,
XXXIX, 29-34.

Preparation of Protein Free from Water-Soluble Vitamine. Osborne,
Wakeman and Ferry. 1919, XXXIX, 35-46.

In tk’le P.rocee'dings of the Society for Experimental Biology and Medicine :

¥1tammes in Green Leaves. Osborne and Mendel. 1018, XVI, 15-16,
he Extraction of “Fat-Soluble Vitamines from Green Foods.”
Osborne and Mendel. 1919, XVI, 08-09.

In’;;le Bcoiton Medical and Surgical Journal:
e emistry of Nutrition. (€orrespondence.) Osborne. 101
LRRRXT oy / ! ! a0y
In the .Proceedings of the Amer. Physiological Society. Amer. Journal
Physiology : f
i D )
};gLII\I}?,tr;;ge Value of; Yeast Protein. Osborne and Mendel. 1910,
InTthe Conn. Dairymen’s Association’s 38th Report:
he Food Value of Milk. Edna L. Ferry. 17-40.
In the Rural New Yorker:
The Food Value of Milk. Osborne. May 3, 1019, 765-766.

e
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Seven articles by Osborne:
Vitamines: The Life-Giving Food Elements. The Absolute Neces-

sity of Milk. Part I, June 21, 1919, 085-086.
Part II, June 28, 1919, 1019-1020.
The Story of the Vitamines: A Thorough Discussion of the Vital
Principles of Food. Part I, Aug. 23, 1919, 1220-1230.
Part 1I, Aug. 30, 1910, 1203-1264.
Part III, Sept. 6, 1919, 1204.
Part IV, Sept. 13, 1919, 1333.
Part V, Sept. 20, 1919, 1383.

By Dr. BrirToN.
In the Florists’ Exchange:
The Iris Borer Again. 1918, XLVI, 53I.
The Chrysanthemum Midge. 1919, XLVI, 4s.
Insects Attacking Maples and Elms. 1919, XILVIL 1331.
A Tree Protection Institute. 1919, XLVIII, 205.

In Science: !
Book-Review: Washburn’s Injurious Insects and Useful Birds. 1919,

XLIX, 425.
In the Conn. Vegetable Growers’ Association’s Report, 1018:
* Report of Committee on Injurious Insects, p. 28.
In the Proceedings, Fifth Annual Meeting, New Jersey Mosquito Extermin-
ation Association, 1918:
Progress in Mosquito Control in Connecticut in 1917, p. I00.
In the American Fruit Grower:
Automobile Truck Power Sprayers. Oct., 1919, p. 6.
In the Journal of Economic Entomology :
Kerosene Emulsion ws. Nicotine Solution for Combating the Potato

Aphid. (Britton & Zappe.) 1919, XL,y

Other activities of members of the staff may be seen from
the following figures:
Toetters anritten’ el 2 il Sat i i daiiien bl 0,654

Addresses at meetings of farmers ............. 60
Papers in scientific journals .................. 20
Contributions in papers and magazines ......... 2
Specimens of insects and fungi identified in answer

o Anguiries . Lok il sl e i et 536
Additions to herbarium ............coiiannnn 30K
Seed samples tested ........oiiiiaiiiiienn 253

All of which is respectfully submitted.

(Signed) GeorGe A. HopsoN,
Secretary.

New Haven, Connecticut, October 3I, 19I9.
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REPORT OF THE TREASURER
June 80, 1919.

E. H. Jenkins, in account with TaHE CoNNECTICUT AGRICULTURAL
EXPERIMENT STATION for the nine months* ending June 30, 1910

o

RECEIPTS.
Balance on hand, October 1, 1018 (Analysis Fees
State Appropriation, Agriculture .( ..... y ........ ) .. $14,062.50 G
State Appropriation, Food kL i vinls iy i 1’875.00
State Appropriation, Insect Pest ................ 4,500.00
United State ABpebpriation; Havch v/ i aii. 6y250.00
United States Appropriation, Adams ............. 61250.00
Analysis Fers e Caudy et fie ok s ey o 6’000‘00
Connecticut State Dept. of Health (rent) ’150‘00
Miscellaneons FEBGE tad wil e Tt sl s 11 1,0 :
........... ,040.69
From Lockwood Trust Income (including sale of 3
Mt. Carmel Farm Produce, $2,161.67) .......... 8,161.67
48,280.86
$48,508.77
DISBURSEMENTS.
. H. Jenkins, ditector; salagy i 4.0
E. H. Jenkins, treasurer, X .......... $2,Igg.oo
V. E. Cole, AL T RO L g 8'00
Tt | T 58.33
Al A T 558.33
o SRR R R R PR PR PR 86.66
E M. Daior B PP PR R PR PR 1,800.00
W L e 1,800.00
B L e 783.33
W. E. Bratn L e 1,101.67
G. P, Clintor: D e 1,050.00
e B PR P T PR PR 1,050.00
W. 0. Tl SRR TR R R PR PP 524.90
v W e 1,875.00
L T R R PP P PR R PR 1,500.00
e ’ L e 000,00
Michae! D'Bsopo, L e 1,875.00
e il A 787.50
W C i R R TR RRPERP 583.33
H D Edmor;d L e 1,500.00
S B T PP 000.00
Wllliam Veitch 3 B SOEERE B ER A 809.58
Etta I Avery’ W prerereeeessieicin. 627.01
C. D. Hubbell,, B 396.00
Beliin ool g Tt 660.00
C A e ) S R R R 766.66
Alta 5 o ¥ R 50.00
Brs 1. 1 R ke i 360.00
S e T S S e R 431.20

*
To conform with the fiscal year of the State.

e




SR

xvi CONNECTICUT EXPERIMENT STATION REPORT, IQIQ.

ety Kaleyic il el s St ke hiata b aia sTa i $ 780.00
Frank Sheldon oo a fafe SR s Sebilon o by ot 780.00
Oliver J Ny elehiss eseatd L nr, S EeT S0 R Al 780.00
o] DO i 2 8 o e G S M N R e e L 580.00
EL W Eidveasd st i sl b < Th it o e 603.33
Kenneth i Rearellad il o ioae Vet R sl oipesidiliey 08 203.50
| Dbl 1) Lot i C B RR Se SIRE ARG e ST P it 50.83
I b T A R e R SRR i O S S M 2,501.80
2D T S tay s e S NP MESIAR . IR IR S T P s e 205.87
PoRgben ol vt L e Rl i e s Al 149.44
e RTOHELY T ks St v Rl S K I G B S 283.58
fTelenhone 'and  Delegraph v . (L ol il doness Lol 163.38
Bocight and Express) i i odesih e o sat gt 3 176.42
Gas, Electricity:and/ Kerosene © ..., cinon 80 ot 764.31
e b e e UL T e i R R IR W, I 150.45
NMEBRERT Gl | vy ahaih e gl I I R sl SN R s hein ) o 108.10
R Ials, Caisst s bt L e R e L 705.11
lCahoratory SUDPLES G = e e e 337.47
Agricultural and Horticultural Supplies, ........... 147.82
Miscellameons i Supplies = ol o it ol aTi it Vrais o 582.03
Dt RS S S s R el B R e R R RS 527.66
FeodioaS by 0 S0 e Tk L IR e el 410.50
Iaibraryvianid Poriodicalsiing ¢ e st o damm e s besis 534.54
Tool, Machinery and Appliances (new) ........... 724.86

i # ¥ 5 (repairs). lvidaii. 386.60
Harniture and Fixtures (NeW) s i s hibaiaas 31112

& i @ (repaire) i TRt elo Ui 62.17
Scientiic Apparatis (mews) e ne s Tl S el I11.20

i & (repairs )it ol nin e B il ah 13.50
Braveline by thelBoard! . o il oo Sanial e < ol 244.19
Fraveing by the SBtafl o0l Sl Sl e 802.44
Gasslinefor'Automobiles v 000 Ga i e e 374.71
Traveling in connection with Adams Fund Inves-

A8 O TOTS LAt s e e e o ne R R R 0 G 10 74.72
TRSHIENEE e St e S e s S S 654.51
Insect Pest Appropriation to State Entomologist ...  4,500.00
Eontingen el it osl ot O s 0 B sl et Mt o 247.95
Newk Buildiftgs e s il bt S Rt Siteean. ISt 2.48
Bettermente s L d s e e i B 38.50
RS e R e e 201.43
Gronnuds Gt S Gs A L e 12.00

Total ‘Dishursementsi i s nil s i S i 2, : $48,589.01
Balance on hand, June 30, 1919 (Analysis Fees) ..... 9.76

$48,508.77

New Haven, Conn., Aug. 4, 1910.

Tuis 1s To CerTIFy that we have audited the accounts of E. H. Jenkins,

Treasurer of The Connecticut Agricultural Experiment Station, for the

fiscal period Oct. 1, 1018, to June 30, 1919, inclusive, and have found them
correct.

WirLiam P. BAILEY,
James P. ToBIN,
Auditors of Public Accounts.

CONNECTICUT
AGRICULTURAL EXPERIMENT STATION

NEW HAVEN, CONN.

BULLETIN 215 DECEMBER, 1919

ECONOMY IN FEEDING THE FAMILY

THE FOOD VALUE OF MILK

By Ep~na L. Ferry

CONTENTS

L L R o e i
Constitution o P AT, o LA LR A e 3
TheProxeinsOfM“k”““”“” .................................... 4
sepl Vitamines L PR S R 7
TheSugarofMiIk-”“”“”” ..................................... 21
il Sl ................................. 28
i W v o St SO i BT 28
Summary ............................... 28

.............................. 30

The Bulleti ta-Stattotied
ulletins of this Station are mailed free to citizens of Connecticut who
apply for them, and to others as far as the editions permit




CONNECTICUT AGRICULTURAL EXPERIMENT STATION

OFFICERS AND STAFF
December, 1919.

BOARD OF CONTROL.
His Excellency, Marcus H. Holcomb, ex-o flicio, President.

James H. Webb, Vice PreSident i v su s s disnats yls Varia s phojeras Hamden
George A. Hopson, Secretary.......coveevencnaeecnnes w......New Haven
E. H. Jenkins, Director and Treasurer............cooceeeeees New Haven
Joseph W, AlSOD, ... csuisicncieesansansasasnsaonnbandivesnsegurses Avon
Gharles: R reats ot Junley o s UGl o Wbl vsisie ehali sdjeiaiain Orange
Elijahii Rogets s il Lo ittt dentiie st sl Wllbioss siman s niios Southington
William H. Hall. .. ... ceieeiiasiocesss S SO e e T South Willington
STAFF.
Administration. E. H. Jenkins, Pr.D., Director and Treasurer.

Miss V. E. Corg, Librarian and Stenographer.
Miss L. M. BrauTLECHT, Bookkeeper and Stenographer.
WirLiam VErrcH, In charge of Buildings and Grounds.

Chemistry.
Analytical Laboratory. E. MoNROE BarLey, Pu.D., Chemist in charge.

R. E. Axprew, M.A.

C. E. SHEPARD, }Amistant Chemists.
H. D. Epmonp, B.S.

Frank SHELDON, Laboratory Assistant.

V. L. CuurcHILL, Sampling Agent.

Miss Auta H. Moss, Clerk.

Protein Research, T. B. Ossorng, Pa.D., D.Sc., Chemist in Charge.

Botany. G. P. Crinton, Sc.D., Botanist.
E. M. Stopparp, B.S., Assistant Botanist.
Miss Frorence A. McCorMick, Pu.D., Scientific Assistant.
G. E. GraraM, General Assistant.,
Mgzs. W. W. K=eLsey, Secretary.

Entomology. W. E. Brirron, Pu.D., Entomologist; State Entomologist.
B. H. WALDEN, B.AGR., PHILLIP GARMAN, Pu.D.
M. P. Zarrg, B.S.,, I. W. Davis, B.Sc., K. F. CHAMBERLAIN,
Assistants.

Miss Grapys M. Finiey, Stenographer.
Forestry. Warter O. FiLiey, Forester, also State Forester
and State Forest Fire Warden.
A. E. Moss, M.F., Assistant State and Station Forester.
H. W. Hicock, M.F., Assistant.
Miss E. L. Avery, Stenographer.

Plant Breeding. Downarp F. Jones, S.D., Plant Breeder.
C. D. HusseLL, Assistant.

Vegetable Growing. W. C. Perton, B.S.

THE FOOD VALUE OF MILK

At th'e annual meeting of the Connecticut Dairymen’s Asso-
ciation in January, 1919, Miss Edna L. Ferry of this Station
gave an address with the above title.

“At.the conclu‘si-on of Miss Ferry’s address it was voted to ask the
Experiment Statu?n to prepare a bulletin on the food value of milk
which could be distributed among consumers.”

In response to the request this bulletin has been prepared
which is largely a transcript of Miss Ferry’s paper. Her untimel);
death has put on others the work of editing it which has consisted
chiefly in slight changes in form and arrangement.

INTRODUCTION.

Milk is the only food that supplies all of the food elements
which the new-born animal must have in order to live and grow.

Among wandering Indian tribes the child whose mother fails
to nurse it is doomed to die because no other milk can be had.

I'n countries where milch animals are scarce, as in Japan and
Ch‘ma, mothers from necessity, if not from choice, nurse their
children for relatively long periods, sometimes for two and even
three years.

In countries where dairy cattle are abundant the cow is the
foster mother of a large part of the infant population which for
one reason or another does not have its mother’s milk.

The world has had no more pitiful tragedies in the present war
Fhan the starving to death—or to life-long inefficiency—of a large
infant population. i
i Is“i(;cger, who had jche best chance to observe and who is given

statement without exaggeration, says:

Beé)i?l:notfo t:e first acts of the Germans was to denude the people of
et ver;i large extent an.d the morth of France almost wholly
el conz.e I(li consequence it has been necessary to maintain a

Wi o nsed milk for the whole of the last four years.
ropean races are absolutely dependent for the rearing of their

young on these cattle. Th i
: ere is no cruelty to a populati y
to rob them of their dairy stock.” S,

thghﬁ‘nee‘d of milk is not limited to the first year of life. When
child is able to enlarge its diet and take solid food, milk is
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an indispensable adjunct. Of the 27 brands of “infant foods”
in market, which were examined by this Station (Report 1915,
p. 324), 16 claim to contain milk and the directions for the use
of 9 others prescribe mixture with milk.

All through childhood and youth bread and milk and cereal
and milk are recognized as “growing foods.”

Milk, too, is the most commonly prescribed food for adults in
severe illness and a resource in time of sudden exhaustion.

It is hardly too much to say that public health, content and
civilization follow the cow.

The work of Dr. Osborne at this Station has largely con-
tributed to the discovery of the reasons for this unique value
of milk which are leading to a greater appreciation and more
rational use of it. This work has been in a way incidental to a
general study of the character and function of proteins and of
the laws of nutrition. The investigations on the chemistry of the
proteins have been carried on for many years by Dr. Osborne
and in the nutrition studies which followed he has had the
valuable codperation of Dr. Lafayette B. Mendel of Yale

University.

CONSTITUTION OF PROTEINS.

The foundation of our new knowledge regarding milk was
laid by finding out and setting forth the composition and struc-
ture of a large number of different proteins, which are the flesh-
growing materials of the body and an indispensable part of all
the vital body fluids. This work showed for the first time their
great variety and the fact that a nearly identical percentage
composition of their elements (nitrogen, carbon, oxygen, hydro-
gen, and sometimes sulphur and phosphorus) went along with
wide differences in structure and in physical and chemical
properties; and that in the same food material, whether animal
or vegetable, two or more proteins of quite different quality
were usually found together.

Dr. Osborne’s work, with that of others, showed that a protein
was no such simple thing as salt or sugar, but was made up of
about eighteen different complexes, knots of nitrogen-containing
groups called amino-acids, each of them a complicated structure

in itself.
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The following table gives the names of these amino-acids
the approximate percentage of each in several of the comm()n,
proteins and shows the striking differences in their amount

Comparative composition of proteins.

B i
Ll A R it
AMINO-ACIDS ZEIN g SN
Ouize) | (wamm) | Geni) | Gy | G
per cent. per cent. per cent. per cent. per cent,
vcocoll ...l 0.00 0.00 0.00
Blnie ............. 13.39 2.00 1.50 (2):?8 ;3;.23
IYalxqe .............. 1.88 3.34 7.20 0.90 620
eUCine ............. | 19.55 6.62 0.35 10.40 14.50
T | 904 13.22 6.70 4.00 i
Phenylalanine ....... [ ees 2.35 3.20 5o 43
Aspartic acid ........ 17} onbm 0.58 1.30 I'go g
Glutaminic acid ..... | 26i17 43.66 1 5:55 10.10 ‘81'50
%erme. ............... I Tez 0.13 0.50 > 10'74
Cyrqsme ............ R 1.50 4.0 2.20 33
... ‘ ? 0.45 ? 3 e
11;1;;;&1:;1: ............ | 082 1.49 2.50 v -53 ;.(I)(g)
e ‘ I. ; ’
%‘ysme .............. | o.gg 3.?'16 ggi g.(I)I i
Ag&bgp_hane, about ..| o0.00 1.00 1.50 _'g_o I_fs
o R ;
: 3.04 5.22 1.61 1.32 2,28
|
\
L 88-877 84.72 66.92 ‘ 56.46 82.28

tiOInn ;rflewr;)tf ‘these great differences of structure and composi-
A thepsamf:u;s, (’;he question arose: have they nevertheless
it s tooh valqe as has been assumed, or have they not?
il founod : ; ; principles on which our whole art of cattle
i el as lost a large part of its foundation.
iy ;,ffect on fy way to settl.e the question was to study the
o ando each. protein by itself on both growth,
Before the PII;OdUCUOH-
. fe\:zlr l?ere was bt.zgun, all experimenters who en-
B ary animals on diets: composed of pure nutrients
B diuxt‘e and young animals promptly declined in
Ly Ofe fsc.)OdTg;ldag};owet:hh;\:e such an understanding
g £ ; w at merely b i
anixgn zlcstnjgtuetnt of the diet we can stop the grf)wt};l Z?a; %;;lfng
i S, hg 1S }zllge of d.evelopment, maintain it for many months
alth, but without growth, and later cause it to grow
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again at a normal rate to full maturity and reproduce. It is
due to the use of milk in the earlier attempts in feeding animals
experimentally that we owe our success in developing methods
of feeding which have opened up entirely new fields for
investigation.

Our first attempts to make an animal grow on a mixture of
pure protein, fat, carbohydrate and inorganic salts were no more
successful than those of our predecessors, but we soon found
that animals which failed to thrive on our artificial diets could
be restored promptly to excellent condition by giving them a
mixture of dried milk, starch and lard, and that control animals
fed on a similar diet from weaning grew normally to full maturity
and reproduced. Although the artificial diets were almost exactly
like the milk diets, in respect to the kind and proportion of the
then known nutrients, the milk diet was entirely adequate as a
food, whereas the artificial diet was wholly inadequate. Wherein
this profound difference lay was a mystery. By a process of
elimination we were forced to the conclusion that the water-
soluble portion of the milk contained something which was
essential for life, and later that the fat component contained
something which was indispensable for long-continued growth.
This discovery that milk contains two hitherto unsuspected
substances, now known as the water-soluble and fat-soluble
vitamines, which will be referred to later, made it possible for
us to become pioneers in the study of various problems relating
to growth and maintenance. The field of study thus opened has
been entered by numerous investigators here and abroad with
results of far-reaching importance.

The experiments here to be described were made with albino

rats because these small animals are omnivorous and can be fed =

with such quantities of the experimental rations as we are able
to prepare in the laboratory in a state of purity. To insure
perfect accuracy it is necessary that these rations shall consist
of ingredients which are chemically pure and to prepare such
rations in quantity is very laborious and costly. The results of
these experiments can be accepted as giving evidence of the
true food value of milk because they are in harmony with our
experience in feeding not only ourselves but also farm animals.
The question may be asked—Are the results of experiments in
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feeding rats, or other of the lower animals, applicable to human
beings? i

While the foods suited to different species of animals may
differ widely in their appearance and physical properties, the
digestible nutrients contained in them are very much alike in their
chemical characters, so that by the processes of’ digestion quite
similar products result from apparently very different kinds of
food. Such differences as exist are rather in proportion than in
kind. Furthermore, the tissues of the different types of animals
are chemically even more alike than their foods and, consequently,
their nutritive requirements are in principle much more nearly
the same than those unfamiliar with the chemistry of nutrition
would suppose.

The conditions in feeding farm animals are necessarily so
complex that it is generally impossible to recognize the influence
of any individual constituent of the ration. In our experiments
with rats, on the contrary, the conditions have been so simplified
that definite conclusions can be drawn regarding the réle of each
factor involved. Thus, if two series of animals are fed on mix-
tures of protein, fat, carbohydrate and inorganic salts, which are
identical except for the kind of protein used, and one series grows
normally whereas the other fails to grow at all, it is obvious that
the protein alone was the determining element in the food. By
means of large numbers of such experiments extending over a
period of several years, we have fixed the nutritive values of
many pro.teins, several fats, the various inorganic salts and also
}blz:,}f (s)tfudle.d a number of combiga‘gions of natural food products
‘ a.1n1ma1 and vegetable origin which are extensively used
1n the daily rations of man or domestic animals,

THE PrROTEINS OF MILK.

Previous to 1912 a discussion of the nutritive value of any
food stuff would have been confined to a consideration of the
total guantities of protein, fat, carbohydrate and salts which it
Contained and its value as a source of energy. As a result of
work which has been, done at this Station, and later in other
1abor.atories, the field for discussion has become much broader
for it l?as been demonstrated that the quality of the proteir;
present in any food is of even more importance than the quantity,
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and a realization of the essential réle which the so-called vita-
mines play in normal nutrition has raised many more problems.

Milk contains several different proteins, but there are only
two which occur in notable quantity, and these are casein, the
protein found in cheese, and lactalbumin, the principal protein
of whey. These two proteins differ not only in their chemical
structure, but also in their nutritive value. Both suffice to pro-
mote the normal growth of young rats, but lactalbumin is some-
what more efficient for growth than is casein, for in comparable
periods of time a given quantity of lactalbumin will enable an
animal to gain about 33 per cent. more in weight than the same
amount of casein.

This is instructive from a practical standpoint for it demon-
strates that the whey, obtained as a side product from the manu-
facture of cheese, contains one of the most valuable food proteins
known and should not be wasted. Casein, which forms about
80 per cent. of the milk proteins, is more easily digested than
any other protein known and behaves in the digestive tract very
much like a predigested protein. This property makes it
especially desirable as a food for infants or persons with weak
digestions.

For centuries people have been accustomed to use foods of
animal origin with bread and other cereal products which form
so large a proportion of the average dietary. Bread and milk,
eggs on toast, meat sandwiches and the use of milk on breakfast
cereals are just a few illustrations of this custom. If any one
who was enjoying a meal of any of these mixtures were asked
why he chose the combination of the animal with the vegetable
product instead of eating either one alone, he would probably
say that “it tasted good,” or ‘it satisfied his appetite better
that way,” or something else equally indefinite. It is only
recently, while engaged in investigating the nutritive value of
wheat flour, that we discovered how well the proteins of milk,
eggs and meat supplement the deficiencies of the wheat proteins.
. We now have a truly scientific reason for this universal dietary
practice.

If an animal is fed on wheat flour as the sole source of protein
in an otherwise adequate ration, it will grow very slowly, if at
all, even when relatively large amounts of the proteins are eaten.
If, however, one-third of the wheat protein is replaced by an

THE PROTEINS OF MILK. 9

equivalent quantity of protein in the form of milk, eggs, or meat,
the animal will grow at a practically normal rate.
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To illustrate this as well as the results of our other experi-
1fnents with various diets of known composition, in a condensed
Orm, we have employed charts giving the curves of body
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weight during the time of feeding. In reading these charts the
squares running horizontally represent time of feeding expressed
in days, running vertically the weight of the animal in grams
(1 gram equals about */,, of an ounce). The heavy black lines
show the rate at which the animal gained weight; the more
nearly vertical these lines the more rapid the growth.

Chart I gives a graphic representation of the curves of growth
of a number of rats which have been fed in these ways, and
Figure 1 gives the photographs of two of these animals.

FIGURE 1
Rat 5277 was fed on a diet in which gliadin from wheat flour furnished
the protein. On this food he gained only 10 grams in ten weeks. Rat
5314 was fed on a mixture of wheat flour and milk. On this food he
gained 160 grams in nine weeks. This illustrates the importance of
combining milk with the cereals instead of feeding the cereals alone.

/

All of the animals shown in this chart were of the same size
and age, and were growing vigorously when put on the experi-
mental diets. The differences in size at the end of each experi-
ment are due solely to the protein of the diet. In this series of
experiments the percentage of protein and nutritive ratio of the
mixtures were practically identical, the foods differing only in

THE PROTEINS OF MILK. II

the kind of protein. The animals in the group labelled “flour”
received all of their protein from wheat flour, those in the groups
labelled “flour ++ milk,” “flour 4 egg,” and “flour + mealt)”
received a diet whose concentration of protein was the same as
that of the “flour” group, but one-third of the protein was
furnished by milk, egg, or meat respectively, the remaining two-
thirds being furnished by flour. It is obvious that relativel
small quantities of these animal proteins greatly improved thi
value of the food for growth. The value of these animal products
lies in the fact that they are chemically so constituted as to
supplement the chemical deficiencies of the flour proteins. To
those who are unfamiliar with the chemistry of protein; this
may seem mysterious and confusing, hence a few words of
explanation are necessary.

By digestiqn the proteins are broken up into the amino-acids
alread.y mentioned on page 5, which are then used in con-
structing the new proteins of the tissues of the growing animal
Unless the food protein furnishes a sufficient amount of eac};
of tbese amino-acids which are needed to make the tissues
;equlredhfor 'normal growth the animal grows correspondingly
; ‘?;;/13) 12' an 1t would if more of the needed amino-acid were
vl oy v il A
The efect of 4 st pagiolh S5 brsih e ot
o gl pply ot lysine on growth is illustrated
e 7Th 5265, whose curvgs (?f body weight are shown
i furnis'h : 1;ase were fed on a diet in which all of the protein
b }::avey gllagllln. They have been maintained in good

- thega‘l%z . ro”nlzr 'about 10 grams.

e lets grew s.omevvhat more than those
_ gliadin food because flour contains anoth i i
e - co other protein which

&4 ysine than does gliadin and hence suppl

me extent this defici iadi R
L 1'ciiency of the. gliadin. However, the amount
b Connectioﬁpitleis ivr\iiles to: little to promote normal growth.
animal can be maintained o }llngl e h({W PR o
L vt time'whelr? .teadt‘h, b.ut without growing even
s exc;t Rl its 1et_ 1s ‘adequate in respect to
e pt the chemical constitution of its food protein

als can be thus kept as infants for indefinite periods ;

]
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Chart II shows how little growth was made during nine months
on a diet in which gliadin from wheat flour furnished all the
protein. At the end of these nine months the rat was given a
similar diet containing enough dried milk to replace the gliadin,

FIGURE 2

Figure 2 shows the contrast between feeding a good or a bad protein
to a young rat. The two upper rats are five months old and have been
fed on diets exactly alike except the one at the top had casein from milk
on which it grew normally, and the one in the middle had gliadin from
wheat flour on which it could not grow at all, so that when it was five
months old it weighed exactly the same as the rat at the bottom which

was only one month old.

and in two weeks on that food it gained as much in body weight
as it had during the preceding nine months. It continued to
grow normally on the milk diet to full adult size; a striking
illustration of the value of milk proteins for growth. If, instead
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80
ted by

. Growth soon began at a normal rate for the size of the rat,

The dotted line below shows the amount of food eaten during the experiment.
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Chart III shows the weight curves of several rats whose

£88 growth was alternately stimulated or checked by the addition to
Sttt § R a gliadin diet of very small quantities of lysine or by its removal.
S x (=TI~ . o S ety . .
\ 2 i § In every day practice, however, it is impossible to feed lysine,
R B S5 a such, and therefore the problem resolves itself into findin
S5 T i % as y g
3 % gi °f & available proteins which are sufficiently rich in lysine to be
Y, S SR " o capable of supplementing this deficiency of the flour proteins.
0 4’&‘&; b 3 S 88 The two foods which thus far have proved to be the most efficient
. S . . .
\[ @ T E 22E supplements to flour are milk and eggs; either of these is some-
% \ Ao S what better than meat. Thus under similar conditions of feeding
= i 8 ) . .
o S e g 1ol § h S3873 when the food contains two parts of flour proteins to one part of
& \ ) %\6 o 2 8 meat protein rats gain about three times as much per unit of
) bl . .
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= T ol ey ;
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Y =, o il - HEORIC . b b
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Chart IV shows the important part played
by amino-acids in nutrition. Zein, which forms
about one-half the protein of corn meal, lacks
two of these, known as tryptophane and lysine.
Unless tryptophane is added to a diet contain-
ing zein as its sole source of protein, life can-
not long be maintained. Unless lysine is also
added, growth is impossible. The proteins of
milk contain an abundance of both of these
amino-acids.

Chart IV shows the curves of body
weight of rats receiving zein alone as
well as zein in combination with trypto-
phane or with tryptophane and lysine.
Note that the body weight of one of
these rats remained constant for six
months when the diet contained zein and
tryptophane. When small amounts of
both lysine and tryptophane were added
to the zein food the rat grew.
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Figure 3 shows in a striking manner how essential it is to
supply the young animal with protein which furnishes sufficient
lysine. The lower picture is that of a young rat which lived for
seven months in perfect health on a food containing zein 4 trypto-
phane as its sole protein. During all of this time it failed to
grow and weighed only 70 grams. It did not even show signs

Ficure 3.

m(;l;lfzﬁslc:)v:er ;()if.lotograp}.l 'is that. of a rat which has been fed for seven
A amouat 1;:t co.ntamxfxg zein (one of the proteins from corn) - a
o nt of amino-acid tryptophane. On this’ diet the rat could live

not grow. The upper photograph is one of the same animal

taken a feW mo i
‘nthS later, after casein frOm m'lk h i
; 1 ad replaced the zem

svfe ;ﬁéu:::g fto;, as you can see, it looks exactly like a recently
b Was, i das remained a baby.. At the end of seven months
i, use t9 replac.e the zein 4 tryptophane. No other

8¢ was made in the diet. During the next three months it

:how atb the normal rate to 230 grams, and as the upper pictyre
S, became a fine, vigorous animal.
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What this means might be illustrated in this way. For about
one-fifth of its life period the rat did not grow. Calling a man’s
span of life seventy years the case would be somewhat like that
of a boy, kept as a healthy infant in arms until fourteen years
old—weighing perhaps sixteen to twenty pounds—and who, by
a change of diet when fourteen years old, attained a man’s size ,‘
and weight at the age of twenty-one.

almost insurmountable difficulties encountered in these investi-
gations. It would be of little use to discuss it here, if these facts
could not be applied to the feeding problems of the household
and farm. Amino-acids are not commercially obtainable but
products are at hand which contain proteins which furnish these

THE EFFECT OF FEEDING 'CORH PROTEINS ALONE
/ OR IN COMBINATION WITH MILK OR MEAT
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Two of the rats, 5203 and 5316, whose curves of body weight
are shown in Chart V, had a ration in which the protein was
furnished by gluten feed. Rats 5302, 5318, 5287 and 5315 on
the other hand had two-thirds of their protein in the form of

gluten feed and the other third as milk or meat. The nutritive FIGURE 4
ratios of all of these three foods were alike, but the results were Figure 4 shows phot e
3 3 ; 7 ographs of some of the animals wh :
Strlklflgl‘y dlﬁ:erent'. ; ) Sl ! EOdy weight are shown in Chart V., Although all three wergsef Ctlllr\ el
This juggling with proteins and amino-acids is very interest- 8¢, Rat 5302 which had received a mixture of gluten feed i d]e .Slim.e
g and milk is

ing to the chemist and physiologist for it represents a triumph fearly three times as large as 5203 which received the gluten feed alone

e - . : and more than f ;
our tim 3 J
of science which excites the wonder of those who appreciate the Hyptophage. es as large as 5292 which was fed on zein plus
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amino-acids in readily obtainable form. Now let us see how we
can apply these facts.

When corn as a whole is fed, the other proteins in this seed
supplement the zein to such an extent that the animal can grow
slowly, but if the corn is combined with milk, the proteins of
which are rich in both tryptophane and lycine, growth is very
rapid.

Thus it appears that the chemical constitution of the protein
of the food influences growth and that it is absolutely necessary
to provide animals with protein of the right kind, if they are to
grow well. This applies not only to growth, but also to milk
or egg production. Both milk and eggs are rich in protein. The
animals producing them need large amounts of protein in their
food, but until the differences, in the chemical constitution of
the proteins of different feeds were discovered, it was not appre-
ciated how important it is to provide protein of the right kind.
This fact has been unconsciously recognized by milk producers
for they always feed protein from several sources. This practice
is an attempt to furnish a mixture of proteins which will mutually
supplement each other, but whether the mixtures now in general
use are yielding the best results at the least cost remains to be
determined. As yet we do not know the actual protein require-
ments of milk production. Are these similar to those of growth?
This problem remains for future study.

That a proper combination of proteins may mean much in the

‘way of profits when growing animals are fed is illustrated by the

following from a bulletin recently issued by the Ohio Agricul-
tural Experiment Station. In a series of experiments, compar-
ing the value of corn alone with combinations of corn and
tankage, or corn and skim milk, it was shown that a bushel of
corn fed alone produced only nine pounds of gain. The same
quantity of corn fed in combination with 5.5 pounds of tankage
produced 13.3 pounds of gain, and corn fed with 168 pounds
of skim milk, equal to 17 pounds of dry food, increased the gain
to 21.8 pounds per bushel of corn fed. In other words, each ten
pounds of the dry matter in the skim milk replaced 54.9 pounds
of corn. Expressing these results in terms of dollars and cents,
corn alone produced pork at a loss of $8.38 per 100 pounds of
gain, whereas nine parts of corn fed with one part of tankage
produced pork at a profit of $14.91 per 100 pounds of gain, and
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one part of corn fed with three parts of skim milk yielded a
profit of $35.59 per 100 pounds of gain.

TrE VitaMINES oF MILK.

Another constituent of milk which has a unique value in the
dietary is the butter fat. If a young rat is fed on a ration
adequate in all respects except that the fat is furnished by lard,
or vegetable oils like olive oil, it will grow normally for a period
of about 8o days, then suddenly it declines in weight and soon
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c ;
grole}:_t Vr}hse}sl:ws that butter fat contains something essential for normal
e be?:rvles ;hoyv that after feeding a diet of purified food-
b bg(y ard, the ammafls after growing normally for several
el y' egan to lose weight. When a part of the lard was

y butter fat (shown by the beaded line), they immediately

Tecovered. These animal ied i
had not been made. imals would have died in a few days if this change
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dies. Such animals frequently suffer from sore eyes and in many
cases develop large ulcers on the eyeball. A small amount of
butter fat added to the diet causes an immediate recovery of
health, gain in weight and prompt restoration of the eyes to their
normal condition. This marvellous effect is due to the presence
in the butter fat of something of, as yet, unknown nature, which
for the time being is called the fat-soluble vitamine. The presence
or absence of this substance in any foodstuff can be detected only
by feeding young animals.

Chart VI shows the weight curves of rats which declined on a
diet in which lard was the sole fat component and then rapidly
recovered when part of the lard was replaced by butter fat.

Recently it has been reported from some parts of Europe that
many children have been afflicted with a disease called xeroph-
thalmia, which is characterized by the development of ulcers on
the eyeball.

Figure 5 shows a photograph of a child thus affected. This
condition is strikingly like that exhibited by rats fed on rations
deficient in the butter-fat vitamine, and is probably due to the
same cause, for these xerophthalmic children who had been fed
almost entirely on skim milk and cereals were promptly cured
by whole milk or cod liver oil. Itis still unproved that this butter
fat vitamine is essential for adults. We have maintained mature
rats for many months in good condition on diets containing no
known source of this substance, and as yet they have shown no
signs of malnutrition. For the normal growth and development
of the young, however, it is absolutely essential.®

Just what these vitamines are has not been discovered yet,
but at least three types exist, namely the fat-soluble or SHAC
vitamine; the water-soluble, “B,” and the antiscorbutic, “C”
vitamine. Milk contains some of the antiscorbutic vitamine

% Tt is worth noting that Dr. H. C. Wells, who had charge of the dis-
tribution of food in Rumania for the American Red Cross, tells us he made
successful application of our observation that cod liver oil contains much
of the fat-soluble vitamine.

A cargo of cod liver oil at Archangel having been offered to him he im-
mediately ordered it sent to Rumania hoping by its use to save the eye-
sight of thousands of children whose eyes were in the same condition as
those of rats fed on a diet deficient in the fat-soluble vitamine. By giving
this cod liver oil to these children a large majority were saved from
permanent blindness, even after their eyeballs had become entirely opaque.
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which prevents scurvy, though less than do some of the vegetable
and fruit juices, notably orange juice. This vitamine is sensitive
to heat, hence children fed on pasteurized or boiled milk are more
susceptible to infantile scurvy than are those fed on unheated
milk, unless the scurvy-preventing vitamine is given them in
some fruit or vegetable juice in which it is abundant.

The relation of the fat-soluble vitamine to nutrition, and its
presence in butter fat have already been discussed at considerable

Ficure ;5

This child was fed on skim milk, and as a result an ulcer developed on
one eyeball. This was because it did not get any of the so-called fat-
soluble vitamine which is present in the butter fat. Plenty of cream
S:rt;er,df)r cod liver oil will cure this child’s eye. Young rats develop thi;
9 er 1seasle when fed on.dlets f_ree from the fat-soluble vitamine and
o promptly cured by adfimg a little butter to their diet. (Photograph

om Bloch, C. E.,, Ugeskrift for Laeger, Mar. 8 1017, 79,. 300, 349.)

le i
rer;gth. It is only necessary to add that this vitamine is quite
bu;::an;: tofheat, for we have passed live steam through melted
r fat for two and' one-hal i ing i
B alf hours without destroying its
miThe'third type of vitamine, known as the water-soluble vita-
B¢, is also present in milk. Without an adequate supply of

e
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this food accessory in the diet, life cannot be maintained. An
animal which is fed on a ration containing no known source of
this vitamine dies within a short time. If, however, when ap-
parently dying, a very little of this food accessory is given, it
recovers with surprising rapidity. This may be given in the form
of milk, yeast, commercial wheat embryo, or any other natural
foodstuffs.
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Chart VII illustrates the typical recovery (in Period 4) of a rat which
had declined on a diet lacking the so-called water-soluble vitamine
(Periods 2 and 3), when the animal was given milk which contains this
vitamine, This rat would have been dead in a few days if the milk had
not been given.

Chart VII shows the rapid decline in weight typical of feed-
ing a food deficient in the water-soluble vitamine. It also shows
the effect of feeding an abundance of dried milk as a source of
this vitamine.

That the water-soluble vitamine is something apart from and
independent of the fat or protein of the milk is shown by the
results of our experiments. For many years we used the product
obtained by evaporating to dryness milk freed from fat and
protein as a source of the water-soluble vitamine in the diets
fed to our experimental animals.
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Chart VIII shows that this product which we have called
“protein-free milk” is just as efficient as a source of water-
soluble vitamine as is the whole milk. Contrary to what appears
to be generally believed, the water-soluble vitamine is resistant
to heat. “Protein-free milk” prepared by evaporating at a
temperature not far below that of boiling water is just as efficient
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: EI:::;X&{ LSI a f.urth.er i.llustration of the necessity of an abundance of
iy animalu ¢ vitamine in the food, if the animal is to live. In Period
Ba dict ade E;fw normally on an ordinary mixed diet.. In Period 2,
B o so(én he, except .for the lack of this vitamine, it declined rapidly
free mille Uity fth‘;ldled if some source'of this vitamine such as protein-
The N o ret?lkfrom f.at and protein) had not been fed (Period 3).
milk but algo . mi conta.ms not orllly the salts and the lactose of the
food intale o5 z Wa:)er-soluble vxtan_une. On the casein diet the weekly
from searly 8o wn by the fiotted line at the bottom) declined steadily
about 8o grams to a little over 20 grams, but rose immediately to

3 grams i i
it when the protein-free milk (water-soluble vitamine) was
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as a source of vitamine as is an equivalent quantity of fresh,
unheated milk. Even boiling for several hours does not destroy

this vitamine.

By what means this vitamine exerts its marvellously beneficial
influence is still unknown. The rapid gains in weight following
its use are always accompanied by a very great increase in the

FiGcure 6.
The lower picture shows a rat which had been fed for one month on a

diet deficient in water-soluble vitamine. At this time the animal was so

weak it was scarcely able to stand and would have died in a few hours if
some source of this vitamine had not been furnished. After the picture
was taken a small daily dose of yeast which is very rich in the water-

soluble vitamine was given to the rat, the food remaining otherwise |

exactly as before. Twelve days later the upper picture was taken. The

result is apparent.

amount of food eaten, the weekly food intake frequently being
doubled and sometimes even quadrupled when a small amount of
vitamine-containing food is given to an animal declining on a food
free from water-soluble vitamine. The vitamine may act simply
as a stimulant to a jaded appetite, and the better growth may be

THE VITAMINES OF MILK, 27

due solely to the increased food intake; or it may suppl
or more essential factors needed to complete an ina{le fzﬁey dc'me
and the effect of adding the vitamine may be analoco(tlls t t;lety
obtained by adding a missing amino-acid, or a sufﬁ?:ient ; ?t
of some inorganic element which was present in too smsalilppy
amcunt to permit of normal nutrition. When we know n i
about the chemical nature of the vitamines, we may be ablloze
discover just what part they take in the processes of nutritiofl §
Professor Hopkins of England reported some experiment s
which he obtained very striking results by feeding dail ; 1IrlI
quantities of fresh milk to rats which were on a di:_t su f Sn‘(l;
free from water-soluble vitamine. From his data the copr)f:(l)se' 4
was drawn that milk is very rich in this type of food accestzlon
In some recent attempts to duplicate his results, we foundr}i,t'
necessary to use much larger quantities of milk than he did i
order to get comparable results. il
Undiluted milk contain itami
young animal, but in feedsiniubzizfeswittal'nme S fOI“ i
e g is the practice to dilute
cow’s milk with water and to reinforce the mixture with milk
sugar. By this procedure the vitamine content of the original
:;rirllg ~1~S so fa? reduced that the bottle-fed baby may get engugh
e thl:fzx()sgehs\l/}fgs@c{tactor oply w.hen it takes a liberal quantity
. ver 311)Pet1te fails, the food intake and conse-
i red{;ce ‘he inta ke are reduced. The effect of this is
-l VitLae appetite because the.amount of food eaten
e mine content of t;he diet. It is thus evident
e c};zlmstances .t}:le child goes from bad to worse
s ubles so familiar to mothers ensue.*
& young animals trouble is rarely encountered when

*1In thi . oy

Albert H,ISB(;Of;ler]lgC}ilon it is mte.resting that Dr. Amy L. Daniels and Dr
of B thoren o it ;l:[e JlflSt plfbhshed %n the American Journal of Diseases.
soluble vitamine tg th j 'ltheIF SRR S e s oy
Were founded oy e e;l‘rm k diets of bc.)ttle-fed babes. These experiments
Mine than hag whipdl 1§covery that milk contains less water-soluble vita-
increase in fhe rop. E))fezlously suppo‘sefi. " In each case there was a marked
B e 0nd o e growth of the infant when the additional vitamine
eXperiments “th ving of thé rate when it was omitted. From thes

ppears that the standard milk mixtures, used for feedin:{:

Infants, fyren:
» turnish too 1itt]
su : ittle of the water- daik s
med in normal amounts ter-soluble vitamine even when con-
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the food is right. On the other hand very slight defects in the
food lead to countless difficulties.

THE SuGAR oF MILK.

At present we do not know whether or not milk sugar has
any greater value for nutrition than have other carbohydrates. It
has been thought that liberal quantities of milk sugar in the diet
produce lactic acid in the intestine and thtis transform the bac-
terial flora from a type which produces putrefaction to one
which checks this process. None of the other kinds of carbo-
hydrates tested has this effect, but to what extent this change is
advantageous to the body is as yet undecided.

TrE MINERAL MATTERS oF MILK.

Milk also holds a valuable place in the average dietary, on
account of the composition of its mineral constituents. Cereal
foods contain relatively little calcium, sodium or chlorine, hence
animals are unable to grow on diets composed solely of cereals
unless these inorganic deficiencies are supplemented. Milk, on
the other hand, is rich in calcium, for it contains about three
times as much as does the entire wheat grain, and about six times
as much as does corn meal. The presence of an abundant supply
of calcium in the food is essential, for it not only contributes to
the maintenance of the proper neutrality of the body fluids, but
is needed to form strong and well-developed skeletons. A liberal
consumption of milk by growing children is, therefore, desirable
as a “factor of safety” against deficiencies in the mineral
nutrients of the other constituents of the dietary.

TuE Cost AND EcoNnoMmy oF MILK.

Now let us consider the cost of this exceptionally valuable
food as compared with other common foods and see how much
truth there is in the statement that its cost makes its free use
prohibitive to all but a few.

It is difficult to put an exact value on a complicated product
like milk, but a fair estimate of its relative value compared with
other food products can be reached by calculating the cost of the
several types of food elements in milk and other staple products.
Milk sugar has the same food value as cane sugar. We can
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buy a pound of the latter for 11 cents, so we may assign this
value to the sugar in milk. Milk fat has a higher value than have
ordinary food fats as shown by the higher price of butter, but
let us assume that in milk, fat is worth no more than lard, say
about 35 cents a pound. i

One hundred pounds of average milk contain about 12. 5 pounds
of solids of which five pounds is sugar, worth 55 cents at 1I
cents a pound, and four pounds of fat worth $1.40 at 35 cents
a pound, or $1.95 for the fat and sugar. One hundred pounds
of milk contain 4614 quarts, which at 16 cents a quart is $7.45.
Subtracting $1.95 from $7.45 leaves $5.50 for the 3.3 pounds of
dry protein in the one hundred pounds of milk, or $1.67 per
pound. j

Now, how much does dry protein cost in meat or eggs? One
hundred pounds of lean round of beef contain 7.3 pounds of
fat worth $2.55. Subtracting this from $50, which one hundred
pounds of this cut of beef now costs at retail, leaves $47.45 for
10.5 pounds of dry protein, or $2.43 a pound; 76 cents a pound
more than milk protein. The difference is even greater for eggs,
for by the same method of calculating, in storage eggs at 55 cents
a dozen protein costs $2.64 a pound, or 97 cents a pound more
than milk protein. According to this method of calculation only
when the lean round of beef sells for 35 cents a pound and eggs
se.ll for 35 cents a dozen are they as cheap sources of protein as is
milk at 16 cents a quart. Thirty-five cents spent for milk at the
preser'lt price buys nearly as much protein, about two and one-
.half tm}es as much fat and more than twice as much energy as
1S contained in a pound of lean Hamburg steak. In buying milk,
Mmoreover, one is procuring protein of exceptional value because
it en.hances. the nutritive value of our cereal foods. In addition
g:ee;:‘obtamiflg a liberal supply of vitamines, whose value cannot
knOWILnégieielnads}lars }:im.d cent§, fpr as yet we hav.e no adequate

. 5 g 1 1ng't eir relatnre abundance in different foods.
g Iitdnin 1; so vitally essential as a food for growing chil-
e cerealss ‘sltelcetszlrzluable supplement to a diet composed l'argely
o Shou’ld bi stimlsl,1 ?Zat, susar and fats, the production of
A S jc: i.ot }f a;f. t}llxere may be an abunda‘nce
i 5 th};m - ;i r? 2 e highest possible grade at prices

e reach of all.
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SUMMARY.

Milk is absolutely essential for the life of infants and very
young children.

It is a most desirable adjunct to the diet of older, rapidly
growing children.

It is the main dietary reliance in cases of disordered digestion
or extreme illness.

Milk contains an abundance of protein, fat, carbohydrate and
mineral nutrients, and its proteins are not only of superior value
when used alone, but they are especially adapted to supplement
the protein deficiencies of the cereals which form so large a part
of the daily ration of mankind. Its mineral nutrients also
supplement the deficiencies of the cereals, meat, sugar and fats
in these important elements. Moreover it contains the three
vitamines without which life cannot be maintained.

The scurvy-preventing vitamine is destroyed by heat and there-
fore if infants are fed on pasteurized or sterilized milk the use
of orange juice or some vegetable extract is necessary to avoid
the possibility of scurvy.

Whole milk contains enough water-soluble vitamine to meet
an infant’s requirements, but if “the top of the bottle” diluted
with water is fed, the supply of this essential vitamine may be
insufficient unless it is supplemented from some other source.

Milk is the only food known which is capable of serving as
the sole constituent of an adequate ration.

Milk is a cheaper form of food at 16 cents a quart than either
beef at 35 cents a pound or eggs at 35 cents a dozen.
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Insects Attacking Squash, Cucumber and
Allied Plants in Connecticut.

By W. E. BrirToN, Entomologist.

A paper on this subject was published in the report of this
Station for 1908, page 803, but it has long been out of print.
The present paper follows the plan of the earlier one, but has
been revised, enlarged, and wholly rewritten, and is published
in this form so that the information can be placed in the hands of
truck crop growers throughout the state.

For the past five years, cucurbitaceous plants have been grown
each year at the Station farm at Mount Carmel for the purpose
of studying the insects attacking them and methods of control.
Consequently this paper is more than a compilation, and embodies
the results of our own experiments and experience.

Cucumbers, squashes, pumpkins and melons are grown rather
extensively in Connecticut, and are attacked and often severely
injured by a number of insect pests. For the hasty identification
of these insects the reader is referred to the following key revised
from the earlier paper mentioned above :—

KEY TO INSECTS OF SQUASHES, PUMPKINS, CUCUMBERS
AND MELONS.

Boring in the roots and stem— g
Small, slender larvae tunneling in the main root or stem below
ground
Striped cucumber beetle, Diabrotica vittata 34
Large, stout larvae boring in squash stems above ground
Devoring B AR VSe(iu_a.sh vine borer, Melittia satyriniformis 39
Small (1.2 mm.) purplish jumping springtails
The garden flea or springtail, Sminthurus hortensis 37
(2 mm.) black jumping beetles; feeding upon the young leaves
Y Cucumber flea beetle, Epitriz cucumeris 38
arger (5-7 mm.) yellowish beetles feeding upon the leaves.
Body yellow, marked with three longitudinal black stripes
Striped cucumber beetle, Diabrotica vittata 34
Body greenish yellow, marked with twelve black spots
Twelve-spotted cucumber beetle, Diabrotica xii-punctata 37
Large (8-10 mm.) hemispherical beetle, orange, marked with black
spots, or yellow larva with black spines
Squash lady-beetle, Epilachna borealis 42
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Sucking sap from the under side of the leaves—
Small dark green or brownish plant lice, often very abundant
Melon aphid Aphis gossypii 47

plant lice usually not abundant
Squash aphid, M acrosiphum cucurbitae 49

Grayish-brown bug with spicy odor (15 mm. when full-grown)
Squash bug, Anasa tristis 44
Small greenish-white scale-like insects on the under leaf surface
of plants growing under glass or near greenhouses. Pure-
white moth-like adults resting on the leaves, and flying about
Greenhouse white-fly, Asterochiton vaporariorum 50

Larger bright green

CHEWING INSECTS.

TuE STRIPED CUCUMBER BEETLE.

Diabrotica vittata Fabr.
As soon as the plants appear above the surface of the ground,
and sometimes before, they are attacked as shown on plate I, ¢,
by small beetles, striped lengthwise with yellow and black. These

eetle: a, adult beetle; b, larva; ¢,
All greatly enlarged. (After Chit-
. S. Department of Agri-

Ficure 7. The striped cucumber b
pupa; d, side view of anal segment.
tenden, Circular 31, Bureau of Entomology, U

culture.)

beetles eat away the tender tissue of seed leaves and young
stems, often killing the plants unless treatment is given. They
are about one-fifth of an inch (5 mm.) in length, with thorax and
wing-covers yellow, with head and three longitudinal stripes,

black. See figure 7, and plate I, b.
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At the time the beetles are feeding they are also mating and
the females lay eggs around the stem, just below the sfrfac
of thf? ground. These eggs are shown on plate I, a. The la ;
hat;hmg from them are slender whitish grubs w’ith‘ black heﬂ?e
Wth‘h tunnel. in the roots or main stem in the ground somet'a S,
causing cpn.51derable injury, as shown on plate II th,ou h lmle;s
ably this injury is less than that caused by the adtillts %’hep‘fo ;
nels affqrd entrance for the wilt diseases which are of.ten seri e
The white pupa stage lasts about a week and occurs in the rrlouz.
There are two generations each year in the South, but onlgoc;un‘ .
Connecticut, and the winter is passed by the adu,lt beetle}s’ inet}lln
ground. Late in the summer the beetles are often abund i
and feed upon the flowers of squashes and cucumbers and 'c}n
upon go.ldenrod and other native flowers. They are often f e
resting in the curled leaves of the old vines. e
. Ortl)e parasite, a Tachinid .ﬂy, Celatoria diabroticae Shimer

as been reared from the striped cucumber beetle in Calif i
and Texas. gt

METHODS OF. CONTROL.

. (igﬁgrvc‘)lls :rfthvods In vogue against this insect may be classified
(1) Cultural practices.
(2) Covering the plants.
(3) Applying poisons or repellents.

qui(clk )_acCttixrlgr?;rtIi)lrizzgcis ;onsist lo’f crop rotation, the use of
o . 1 o force plant growth, plowing, d stroy-
Ofgtgi(iev;nef;s(i time of plan.tmg, and the use of tI;ap crogps. eSSt:)(r)ge
gl Seedno. explanation. It is advisable where possible, to
e ths 1;nhi)erry baskets or paper pots under glass and
s 1(;1 eld when they are five or six inches tall as they
el ; e to. be de.s‘troyed. * Deep plowing in the sprin;
fo e ;Lny hibernating adults which may be killed beforz
- ndi tc dan.ce to attack the vines. As soon as the crop has
e kil;.thm. the fall, .the vines should be gathered and
et :dgi;c;saﬁ::tmg gn thleim. A light harrowing of
e rwards will kill many of them.

% ﬁe;l)dctrops of squash or beans may be plant};,d early around

o attract the beetles. These can then be poisoned and
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many of the beetles will be killed before the regular crop is ready
to be attacked.

(2) The hills may be covered with plant protectors of wire cloth
or cheese cloth to keep the beetles away from the plants. Cloth
covered protectors are for sale on the market, or may be made at
home by cutting a barrel hoop in two equal parts and fastening
the centers of the two pieces together at right angles, setting the
ends in the ground and covering with cheese cloth or mosquito
netting. Still better, fasten the ends of the semicircular pieces
to another hoop lying horizontally and cover the whole with
netting to make a portable frame protector. As soon as the
plants fill the protectors, the protectors may be removed and
stored, for the following season. The cloth will usually last about
two years, possibly three, then the frames will need recovering.
It is often necessary to mend ot patch the netting when small
holes get torn in it. Boxes and various other forms of wood
and netting may be adapted for service as plant protectors, but
they are for use in the home gardens.

All forms of plant protectors must be placed over the hills
before the beetles appear. Factory-made protectors are shown
on plate III, c.

(3) Most commercial growers apply poison to the young plants
as a protection. Lead arsenate is perhaps the best for this pur-
pose, and it may be used as a spray or as a dry powder. The
beetles do not like to come out of the ground through a layer
of dry powder, and a heavy application of dry arsenate of lead
is usually effective. If the plants are sprayed, it is essential that
the under surface of the leaves be coated or the beetles will con-
gregate there and eat away the substance of the plant. Where
cucumbers are grown, it is advisable to spray them with Bordeaux
mixture to which lead arsenate may be added at the rate of two
ounces of the paste or one ounce of the dry powder to one gallon
of the liquid.

Various other dry powders, such as air-slaked lime, gypsum
or land plaster, and soot, freely dusted upon and around the plants
are of considerable value in controlling the striped cucumber
beetle.

SQUASH AND CUCUMBER INSECTS. 37

TaE TWELVE-SPOTTED CUCUMBER BEETLE, OR SOUTHERN
CorN Roor WorwMm.

Diabrotica xit-punctata Oliv. ~

Though having a long list of food plants, including nearly all
of the common vegetables, and not usually considered as a par-
ticular pest of cucurbitaceous plants, it has been so abundant in
certain fields in some seasons that considerable damage must
have resulted from it. In the South, the larvae are a serious
pest of corn roots, and it is called the corn root worm. It also
attacks rye, millet, and garden beans, often doing considerable
damage.

The adult beetle shown on plate III, a, is somewhat larger
and stouter than the striped cucumber beetle, and averages about
7 mm. in length. The wing-covers are greenish-yellow, marked
with twelve black spots varying in size and arranged in three
transverse rows. The thorax is bright yellow and the head
black. The legs, except basal half of thighs, and the antennae
are blackish; basal half of thighs greenish-yellow.

The life history is similar to that of the striped beetle, each
female laying two or three hundred eggs in the soil. These eggs
hatch in from one to three weeks, and the larvae tunnel in the
roots of corn and other plants, becoming mature in from two to
five weeks: then they pupate in earthen cells in the ground, the
beetles emerging a week or two later.

When abundant this insect can be controlled in the same manner
as the striped cucumber beetle.

THE GARDEN FLEA OR SPRINGTAIL.

Sminthurus hortensis Fitch.

Small seedling plants of many kinds are occasionally injured
py very small jumping flea-liké purplish insects which swarm
in t.he soil and eat small holes in the leaves and stems, sometimes
killing the plants. If the plants reach several inches in height
anq produce their second leaves, they will not be injured by these
Springtails.

1 The garden flea or springtail is about one-twentieth of an inch
ong, dark purple with pale yellow spots, and at the tip of the
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abdomen there is borne a peculiar forked appendage by means
of which it jumps.
This is one of the lowest forms of insects, and is very abundant
for two or three weeks just as the seedlings are coming up.
Dusting with insect powder or ground tobacco is suggested
as a remedy. Spraying with nicotine would doubtless kill great

numbers of the springtails.

Tre CucUMBER OR PoTATO FLEA-BEETLE.

Epitrix cucumeris Harris.

The seedling plants of cucumbers are often attacked and
injured by a small black jumping beetle which eats holes in the
leaves. This is the same pest that commonly injures potato,
tomato, egg-plants and tobacco in Connecticut fields and is shown
in figure 8. It is about one-sixteenth of an inch in length, legs
and antennae are yellowish, wing-covers and thorax, jet black.

Ficure 8. The cucumber flea beetle Epitrix cucumeris, greatly enlarged.
(After Chittenden, Bureau of Entomology, U. S. Department of Agri-

culture.)

The adult beetles live through the winter under leaves and
rubbish and the eggs are laid in May and June. The larvae are
white thread-like worms which feed upon roots and therefore
live and transform beneath the surface of the ground. Probably
there are two, and possibly three, generations each year.

Flea beetles may be killed by arsenical sprays; driven away
by repellents; or trapped by mechanical devices.

Ordinarily the application of lead arsenate to control the striped
cucumber beetle will also control flea-beetles. Bordeaux mixture
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is recognized as a repellent by gardeners, and may well be
applied with the lead arsenate as it is needed to control certain
fungous diseases and should be sprayed against both upper and
under surfaces of the leaves. i

Insect powder, one pound in ten gallons of water, or lead
arsenate mixture in which gelatine has been incorporated gave
the best results in tests in 1914 at the New Jersey Station.*

For controlling flea-beetles on potatoes, Prof. C. L. Metcalf
devised a sticky box or trap which has been described,i but
which is hardly necessary to consider in connection with cucurbi-
taceous plants. The application of lead arsenate will usually be
found sufficiently effective.

THE SQUASH-VINE BORER.

Melittia satyriniformis Hubn.

With the possible exception of the striped cucumber beetle,
which is occasionally very destructive, the squash-vine borer is
the most important pest of squashes and pumpkins in Connect-
icut. This insect causes the vines to wither in July and August,
and to die before maturing their crop. Cucumbers and melons
are seldom attacked if squashes and pumpkins are plentiful in
the neighborhood. A

The larva or borer tunnels in the main stem .near the surface
of the ground as shown on plate IV, and decay sets in often
involving the whole stem which frequently becomes entirely
severed, thus shutting off the supply of sap to the plant. The
wilting is usually the first sign of attack, though an earlier
examination would show the yellow pellets of frass or excrement
which are thrown out of holes in the stem.

.The adult is one of the clear-wing or Sesiid moths having a
wing-spread of from one to one.and one-fourth inches. The
fore wings are opaque dark olive:green with a metallic luster and
a 'fringe of brownish-black. The rear wings are transparent
with a bluish reflection, and’veins and fringe are black. The
thorax and antennae are colored about like the fore wings, with

* .
Report New Jersey Agricultural College Experiment Station for 1914
Page 378. ;
t Journal of Economic Entomolo
gy, Vol. 8 page 240, 1915: Report
Conn, Agr. Expt. Station for 1018, page 105. ! :
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abdomen reddish-brown, legs bright orange and tarsi black with
white bands. When at rest the wings are folded horizontally as
shown in figure 9, b.

The egg is about one millimeter in diameter, oval in outline,
flattened at the point of attachment, and is dull red in color. The
female may lay two hundred or more eggs, and at first these
are deposited singly on the stem of the vine near its base during
June or early July in Connecticut. Later in the season, the eggs
may be laid at almost any point on the plant and the borers are
often found in the leaf petioles. From six to fifteen days are

Ficure 9. The ‘squash borer: a, male moth; b, female, with wings
folded as when at rest; ¢, eggs on section of squash stem; d, full-grown
larva in the stem; e, pupa; f, pupal cell. All one-third larger than
natural size. (After Chittenden, Circular 38, Bureau of Entomology,
U. S. Department of Agriculture.)

required for the eggs to hatch and the young larvae enter the
stem and begin their depredations, usually working toward the
root, but frequently going in the opposite direction. Later in the
summer the larvae may be found tunneling in all parts of the
stem, leaf petioles and even in the fruit. The mature larva is
a fat white grub, with black head, and is about an inch in length.
When ready to transform it goes into the ground one or two
inches below the surface, and spins a tough brownish cocoon,
into the outer layer of which particles of soil are fastened. This
cocoon is about three-fourths of an inch long. In Connecticut
the caterpillars remain in their cocoons until the following season.
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There are two broods in the South but only one in Connecticut.
Between the latitudes of Long Island and Washington, D. C,
there is a partial second brood.

The pupa is about five-eighths of an inch in length, is dark
brown, and its head bears a sharp horn-like projection by means
of which it cuts its way out of the cocoon.

This insect occurs throughout the eastern half of the United
States from Canada south to Mexico and into South America.

METHODS OF CONTROL.

The application of arsenical and contact insecticides are of
no avail against this insect. Cultural practices must be relied
upon to hold it in check, and are as follows :—

(1) Plant early squashes as trap crops to be destroyed later.
(2) Cut out the borers with a knife.
(3) Cover the vines with soil to induce the growth of new
roots.
(4) Collect and burn the old vines as soon as the crop is
harvested.
(5) Crop rotation.

(1) In some localities growers have been successful in planting
early varieties such as crooknecks between the rows or around
the margins of the field. The moths will lay their eggs on these
plants which can later be pulled up and burned. The main crop
appearing later will escape the larger part of the infestation.

(2) Wherever a plant has become infested, a careful cut
lengthwise the stem with a small, sharp knife will disclose the
borer, which can then be killed with the knife. A careful
examination of the basal portion of the vine will disclose the
presence of a borer, as the yellow frass is always thrown out
through a hole in the side of’-'the,stem. Such an examination
should be made early in July and repeated several times during
Fhfi month and even in August. If the vine has not been seriously
injured and decay has not set in, the incision will heal.

(3) As there is always danger that a borer may be overlooked,
each vine should be covered with soil at a point two or three
feet from its base after it is well started running along the
ground. New roots will be formed at this point and even if decay
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wholly destroys the stem at its base the new roots enable the
plant to keep on and mature its crop. The writer has seen a
squash vine yield a good crop, when treated in this way, where
the main stem was entirely severed from its root system.

(4) As the moths do not all appear at the same time, the egg-
laying period extends over a long time or perhaps the greater
portion of the summer. Consequently, larvae may be present
somewhere in the vines late in the season. Gathering and burn-
ing the vines after the crop has been harvested will destroy many
of these larvae which have not gone into the ground to pupate.

(5) As the squash-vine borer hibernates in the ground, it is
advisable not to grow squashes on the same field year after year.

TuE SQuasH LADY-BEETLE.

Epilachna borealis Fabr.
Though nearly all of the lady-beetles are carnivorous and
therefore beneficial because they feed upon and destroy injurious
insects such as aphids and scale insects, there is one exception in

Ficure 10. The squash lady-beetle: a, larva; b, pupa; ¢, adult beetle,
three times natural size; d, egg, four times natural size; e, surface of
same highly magnified. (After Chittenden, Bulletin 19, Bureau of Ento-
mology, U. S. Department of Agriculture.)

Connecticut in the squash lady-beetle. This species (both adults
and larvae) feeds upon the leaves of cucurbitaceous plants but
does more injury to squash than to the other plants of this group.
The adult beetles pass the winter under the bark of dead trees,

PLATELTL,

a. Eggs, as laid in the soil. b.

A Striped cucum
Five times enlarged. 2 o heeas,

Enlarged four times.

¢. Work of the striped cucumber beetle. Natural size.

STRIPED CUCUMBER BEETLE,




PLATE II. BLATEALL

a. Twelve-spotted cucumber b. Eggs of squash-vine borer.
beetle. Enlarged four times.

Cucumber plants injured by the larvae of the striped beetle. c. View at farm showing protectors over cucumber plants.
Natural size. ‘ L




PLATE IV. ) PLATE V.,

a. A field of healthy squash vines.

SQUASH BORER: ADULT AND WORK OF LARVAE IN SQUASH STEMS.
Slightly enlarged.

b. Vine wilting from the attacks of the squash-vine borer.




PLATE VI.
PLATE VIIL.

c. Squash lady-beetle. Twice natural size.

a. Squash bug. Twice natural size.

b. Larva of squash lady-beetle. Enlarged.

b. Eggs and young squash bugs. All natural size.

SQUASH BUG.

c. Work of the squash lady-beetle. Greatly reduced.

SQUASH LADY-BEETLE.




PLATE VIIL

a. The potato aphid on squash leaf. Natural size.

Enlarged

Adults and pupa skins.

b. Greenhouse white-fly.
four times.
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stumps, etc., or other sheltered places, emerging in June and
laying their eggs on the under surface of the squash leaves,
These hatch in about twelve days and the larvae_begin to feed
upon the under side of the leaves. The larvae appear in Connect-
icut about the middle of July and become fully grown in about
three weeks or early in August. The larva is about three-eighths
of an inch in length, yellow, with six rows of long black branched
spines. The pupa is yellow and like those of its kind is attached
by the tail to the under surface of the leaf: it lasts from six to
nine days. There is only one generation each year. All stages
of this insect are shown in figure 10; adults and larvae on plate
VL

Though the larvae are found feeding upon the under side of
a leaf in July and August, the adults are generally present at the
same time as well as earlier and later, feeding upon the upper
surface. The adult has the peculiar habit of marking out with
its mandibles a definite area on the leaf, and then feeding within
this area. This form of injury is shown on plate VI, c. The
squash lady-beetle is usually a minor pest being present only in
small numbers; handpicking is generally the best method of
control in such cases. If abundant the vines should be sprayed
with lead arsenate, using perhaps two pounds of the paste in
fifty gallons of water.

OtuaER CHEWING INSECTS.

Cutworms.—The small plants are often eaten off by cutworms,
which are the larvae of several species of Noctuid moths. In
small plantations these can be hunted and crushed, but in large
fields where cutworms are destructive, the following mash should
be employed :—

WV heas BEan s s 5 pounds
Paris green or white arsenic ......... 5 ounces
Lemon or orange .....J...... e asal 1 fruit
Molagses o2 el Ea S S oy RN ey I pint
WELCT ' fow a3 oo U e LA 7 pints

Mix the dry poison and bran together. Squeeze the juice from
the orange or lemon into the water and also add the pulp and
peel cut in small pieces: then add the molasses and stir. Mix
the syrup thoroughly with the poisoned bran. This will make a
rather dry mash which may be scattered thinly over the field
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at the time when the injury is first noticed. As the cutworms
feed at night, the mash should be applied just before dark: the
cutworms will be attracted by the fresh citrus juice and molasses.
If allowed to become dry before night, it will have lost in some
measure its attraction for the cutworms. Late fall plowing and
very thorough harrowing will reduce the numbers of cutworms.

Wireworms.—These are the larvae of click beetles and often
are so abundant as to injure various crops. They are slender,
hard, cylindrical grubs usually smooth and shiny and light brown
in color. They injure plants by tunneling in the roots, especially
the main stem below the surface of the ground. Crop rotation,
fall plowing and thorough harrowing are the best preventives.

In the South, the pickle worm Diaphania nitidalis Stoll, and
the melon worm Diaphania hyalinata Linn., cause much injury
to crops of melons, cucumbers and squashes, but though they
occur in Connecticut, they are rare and seldom are found feeding
upon these plants in cultivated fields. Planting a succession of
summer squashes at intervals of two weeks as trap crops seems
to be the best method of controlling these insects.

Certain other general feeders sometimes attack squashes and
cucumbers. The stalk borer Papaipema nitela Guen. was found
by the writer in the stem of a melon plant in 1918. Various
caterpillars of the families Noctuidae and Arctiidae occasionally
feed upon the blossoms, leaves or young fruit, but can scarcely
be considered as pests of the crop in Connecticut.

SUCKING INSECTS.

THE SquasH Bua.

Anasa tristis Degeer.

The squash bug, or “stink bug,” is an important pest of
squashes and pumpkins, though as a rule it does not injure
cucumbers and melons in Connecticut. It injures the plants by
puncturing the tissues of a vein on the under side of a leaf,
and sucking out the sap. This causes the leaf to wilt badly and
die. Frequently all the leaves on a vine wilt from the attacks of
these bugs and the entire vine dies.

The range of this insect covers the entire United States, and
is from Canada to Central America. The adult bugs hibernate

natural size.
U. S. Department of Agriculture.)
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in any convenient place where they can find shelter, such as in
old v.mes and rubbish, under loose bark, boards, etc., and emerge
latc? in the spring and attack the young plants. In additior to
their punctures and withdrawal of sap from the plant, it is

Ficure 11. Eggs of squash bug as the i i

y are laid on the under side of
leaf. Enlarged. (After Chittenden, Bulletin 19, Bureau of Entomologf;1
U. S. Department of Agriculture.) ]

thought that some poisonous substance is injected into the wound. -
A few punctures are sufficient to kill a small plant. ;
The fer.nale bugs lay on the under side of the leaves, dark
brown shiny eggs in clusters containing between twent,y and
forty each, arranged in more or less regular rows, often in the

F1cure 12. Nymphs of. the squash Bhg; different stages, about twice
(After Chittenden, Bulletin 19, Bureau of Entomology,

f(;rks of veins, as shown in figure 11. From six to fifteen days
:Otel;;lvard, these eggs _hatch and the young nymphs remain
: %e er on the under side of the leaf where the egg cluster was
aid. They are at first green with pink head, legs and antennae,
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but after the first molt, they are ash-gray in color. They molt
five times during the nymphal period of four or five weeks,
during which they are sucking the sap from the plants. The
nymphs are shown in figure 12, and on plate VII, b.

The full-grown bug is about five-eighths of an inch long, dark
grayish-brown in color, and when not feeding or laying eggs,
the adults and larger nymphs gather round the base of the plant
or under clods of earth. Frequently they congregate on the
immature fruits, especially where the foliage has been killed
by frost before the nymphs reach maturity. There is only one

Ficure 13. The squash bug: a, mature female, twice natural size; D,
side view of head showing proboscis; ¢, abdominal segments of male;
d, same of female. Enlarged. (After Chittenden, Bulletin 19, Bureau of
Entomology, U. S. Department of Agriculture.)

generation each year. Adults are shown in figure 13, and on
plate VII, a, and the beak or sucking mouth in figure 14.

In the South there are two other species of this genus which
are associated with the squash bug and cause similar injury to the
plants though less abundant. In the southern states, the south-
ern leaf-footed plant bug Leptoglossus phyllopus Linn. injures
melons and various other vegetable crops, and in the central
states, the northern leaf-footed plant bug Leptoglossus oppo-
situs Say, occasionally attacks cucurbitaceous plants, but these
insects have not been recorded from Connecticut.

Methods of Control.—The adults are hard to kill and such
methods as the burning of all old vines and rubbish around the
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field, tr.apping under boards and handpicking are the means of
destroying them. Egg-masses on the leaves may be crushed, or
scraped off with the edge of a knife. The nymphs, especially’the
younger ones, may be killed by spraying with kerosene emulsion,

Ficure 14. Squash bug. Enlarged view showing head and proboscis.

or w1t.h nicotine solution, two teaspoonfuls in a gallon of water
to which an inch cube of laundry soap has been dissolved and,
added. In applying any spray to kill the nympbhs, it is necessary
to use an upturned nozzle in order to direct the spray against
them on the under side of the leaves.

- Tee MELoN APHID.
: Aphis gossypii Glover.

This is one of the most troublesome insect pests of cucumbers
and‘ melons throughout its range over the eastern half "of the
United States and southward into Brazil. In Connecticut it is
present in near}y every field of cucumbers and melons, and being
;n t.he under side of the leaves, it escapes notice until the leaves
i s;g:: Z(:l curl or;l account of its .attécks. Tt is much less trouble-
g incslgl:}:jls es and pumpkins, but has a long list of food
e So,uth Iltng many of our common vegetables, and cotton in
i v V;,eed 1st Izllpparefltlx able to 51‘1bsist on a large number of
Wi 221 ough. its complete life history is still unknown.
S lises 0uces winter eggs, or 'each year migrates from the

; ver in greenhouses is still a matter for specula-
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i i idly that plants are often
jon. It is able to multiply so rapt
Filo'rtlned in a short time. The infested leaves curl baf:kwarf:h or
1dc:wnwa.rd making it very difficult to reach the aphids with a

spray. The melon aphid is shown in figure 15. It is preyed
upon by our common lady-beetles,

larvae of syrphid flies, lace-

o, winged female; aa, enlarged antenm;
i ity h: ¢, last stage O
s dark form, side view; b, young nymph; ¢, :
oS ab,' less female. All greatly enlarged. (After.Chzttenden,
Pure : U. S. Department of Agriculture.)

Ficure 15. The melon aphis:

mph; d,
r(‘:}i’rcular. 80, Bureau of Entomology,
wing flies, and several species of parasitic four-winged flies aid
in holding it in check. .

v Controgl __In small gardens the vines can be wat:l:hed fyﬁlrgi;vizg
ids i 1d be sprayed or
hids first appear, the vines shou :
:l;ek?ﬁ them. For fumigating, covers can be made by s‘;r:lt:lzgr{)i
table oilcloth over light wood frartr}lles. E&c)h éir::;l:hisd I
b : A
nough to cover a hill, and el 1er car
1a}rligdCe§ onf teaspoonful to each cubic foot of space, orhtc:tizc;(;
1;)umes may be employed as a fumigant. The former sho
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placed in a shallow dish or saucer under the cover. Tobacco
fumes may be obtained by burning tobacco stems, or some prep-
aration of nicotine and paper.

In spraying, either kerosene emulsion or nicotine solution may
be used, and the nozzle should be upturned by using a rod bent
near the nozzle. The spraying operation will be facilitated by
training all vines to run along the rows instead of across them.

If nicotine solution is used, it should be in the proportions of
one-half pint of “Black Leaf 40” in fifty gallons of water, to
which about three pounds of laundry soap has been dissolved and
added.

Kerosene emulsion may be prepared as follows

Laundry soap (about 30 0z.) ........ 3 cakes
§ LT 6T R s R Gl S S B 3 gallons
B S R TS S IR R S G ey 2 gallons

After churning, dilute eight times to make one barrel (50
gallons.)

The soap should be cut into thin slices and dissolved in hot
water over a fire. Then remove from the fire, add the kerosene
and churn vigorously for a few moments by passing the liquid
through a spray pump having a small opening in the nozzle, and
the stream directed back into the container. This makes a uni-
form creamy mass from which the oil does not separate on stand-
ing. Then dilute with the necessary amount of water and spray
against the under surface of the leaves.

In all spraying operations a good pressure should be main-
tained, and a fine nozzle used. In commercial plantations, some-
times the first plants found to be infested are pulled up and
buried or burned to kill the aphids. Dusting with insect powder
or fine tobacco dust applied with a powder gun is also practiced
In some cases. In any event, the treatment should be given

before the leaves have curled as it is difficult afterward to hit the
aphids. g §

THE Squasae APHID.

Macrosiphum cucurbitae Middleton.

This is a light green 'z{phid, considerably larger than the melon

a_phid, but is never as abundant and therefore never as destruc-
tive as that species.
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The Potato Aphid, Macrosiphum solanifolii Ashm., was found
on squash at the Station in 1909 and again in 1914. It is shown
on plate VIII, a.

Both the aphids mentioned above, if sufficiently abundant to
warrant the outlay, may be controlled by the same methods
advised for the melon aphid.

TueE GREENHOUSE WHITE-FLY.

Asterochiton (Aleyrodes) vaporariorum Westwood.

Cucurbits growing under glass or out of doors near green-
houses are often attacked and considerably injured by the green-
house white-fly. The white moth-like adults are found resting
on the under sides of the leaves where they lay eggs and where
the nymphs also occur. The eggs’are very small, ovate, whitish,
and are attached to the leaf by a short stalk at the larger end.
The nymphs are oval, flat, light green, and resemble scale-
insects. The empty pupa skins are silvery white and adhere for
a long time to the leaf. The adults are pure white and in appear-
ance look as if sprinkled with flour. This insect is shown on
plate VIII, b, but a more detailed description may be found in the

Reports of this Station for 1902, page 148, and for 1906, page i

275.

The same treatment recommended for the melon aphid will
control the greenhouse white-fly. Spraying with soap and water
(common laundry soap, one pound dissolved in eight gallons) is
also effective.

In greenhouses it is often advisable to fumigate the entire
house with hydrocyanic acid gas, using one-half ounce of cyanide
for each thousand cubic feet of space with an exposure of three
hours. This is by far the most effective of all treatments. If
spraying is depended upon to hold the pest in check it must be
repeated frequently.

SUMMARY.

Chewing insects which attack and injure squash, pumpkin,
cucumber and melon plants in Connecticut are the striped cucum-
ber beetle, the squash-vine borer, and occasionally the twelve-
spotted cucumber beetle, the cucumber flea beetle, the garden
flea or springtail, the squash lady-beetle, cutworms and wire-

SQUASH AND CUCUMBER INSECTS. )

worms. The striped and twelve-spotted beetles can be controlled
by covering the plants with netting, or by spraying or dusting
them with lead arsenate. The cucumber flea-beetle and the
squash lady-beetle may likewise be controlled with lead arsenate.

To control the squash-vine borer, plant early squashes as a trap
crop to be destroyed later: cut out the borers with a knife: cover
the stems of the vines with soil to induce the formation of new
roots: collect and burn all the old vines as soon as the crop is
harvested. Cutworms can best be controlled by the use of a
poisoned bran mash, and wireworms by fall plowing and rota-
tion of crops. :

The most troublesome sucking insects on cucurbits in Connect-
icut are the squash bug and the melon aphid. Minor pests of
this nature are the squash aphid, potato aphid, and greenhouse
white-fly. All of these pests can be controlled by spraying at the
right time with nicotine solution and soap, with kerosene emul-
sion, or by fumigating.

Gathering and burning the old vines and other rubbish on the
field after the crop has been harvested is a worthy practice and
will tend to reduce the numbers of all insects attacking the crop.

Rotation of crops should also be practiced, where possible.

Information concerning each of these pests and how to con-

trol them is given in the foregoing pages, and most of them are
shown on plates I-VIII.
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Report on Commercial Fertilizers, 1919.

By E.. H.. JENKINS, Director, and E. M. BAILEY,
Chemist in Charge of the Analytical Laboratory.

In 1919, forty-eight individuals and fi
bt _ rms entered b
of fertilizers for sale in this state, classified as follow:is:9 rands

N%trogenous superphosphates with potash ..... Yok 108
Nitrogenous superphosphates without potash ..... . 158
Bf)ne manures and tankage ......... R i :
Fish, castor pomace, chemicals and miscellaneous . il 52
LBl e el S
........... L T DO T 1o

.].)urmg the spring months Mr. Churchill, the Station’s agent
':151te1d 98 towns and villages in the state and gatherengOI,
Ezﬁfwi;.g:These represented all the registered brands except the
. /11merican A gricultural Chemical Co.’s Grass and Oats Fertil-
ézr , East India .Mayﬂower 1916'; Bowker's Stockbridge 5-8
- rﬁexﬂ Crop; Listers’ Complete Tobacco Manure 1916, Cres-
iy gmtc??lateld Supc?rphosphate 1916', Excelsior Guano 1916,
i er 11) ;lzer A Squlr‘rel Brand Fertilizer 1916'; National
b ég((ienB osphate Mlxture No. 6; Nitrate Agencies Co.'s
g .one, 4-8-2 Fish and PotasI} Formula, H. G. Ground

\kage; Parmenter & Polsey's Potate Fertilizer; Pawtucket

Rendering Co. ; A
phate.3 g Co’s Animal 3%-10'2; Sanderson’s Plain Superphos-

TNT d

¥ Not sold in the state.

] I;Ianufacturer’s sample analyzed.
urchaser’s sample analyzed.
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Of the fifteen samples above listed -six were not sold in the
state, and of two other brands, one manufacturer’s sample and

one purchaser’s sample were analyzed.

CLASSIFICATION OF FERTILIZERS ANALYZED.

Number of
1. Containing witrogen as the chief active ingredient: samples.
Nitrate OF 8008 0l s in b vaseinbate s sbs iasiseswld s basgesss 8
Sulphate of ammonia .........ceeiiiiiiiiiiiiiiiaeian.
Cotton seed mealin it il L sviias de s wien s Slistasele o8 05
CastOr DPOMACE +s«svvsessasnsanssvasssasnnossasasiosson 4
Paantt freall U et L e a i LU A e e s el I
2. Containing phosphoric acid as the chief active ingredient:
“Barium-phosphate” .............. L e T A I 3
Raw rock phosphate .........coeiiiiieniniiiiiennanns 2
Precipitated bone phosphate ............ooiiiiiiiiiian 2
Basic lime phosphate ..........ooiiiiiiiiiiiiiiiiiian.. 2
Acid phosphate ....... ... 00 e e RO 16
3. Containing potash as the chief active ingredient:
Cotton hull 2shes ... ...sicinseneibosiaiainsnssaosesassses 2
Other potash materials ........covveiineiiiieneeeenns 13
4. Containing nitrogen and phosphoric acid:
FIS R AN ATIUE RS o o b aoh 506t e i b Y a St s ol b ¥ s o 190 e o138 15
Slaughter house tankage ..........ccoeeiieieninnerenns 9
Bone and tankage ......ccieiiiiiinieseiniittiianatnans 1
BONE THANITES | 2 o on sosiss « als blsslsisais nis e 2albisios siia ais e 4 16
5. Mixed fertilizers:
Nitrogenous superphosphates without PORIEh L SIS Ut 166
Nitrogenous superphosphates with potash .............. 108
Home-mixed fertilizers ........coevveiiiiiieiiniaainans 4
6. Miscellaneous fertilizers and waste products:
Tobacco stems and stalks ......covevreeeneeaceannenes 3
Lime-Fertile and Nitro-Fertile .........cooeiiiiiiinenes 2
Sheep MANUIE .....overesseeoncronssasssecarsascananes 10
Wood ashes . i L Sl e o s Teater e 21
Lime and lime-kiln ashes ........coovcvuiinninannnenns 3
Peat and muck iwiiit s o viios s s binmsioe s als ¢ sigsmasings 7
Other miscellaneous articles (soils not included) ....... 27
542

NITRATE OF SODA. ) 57
/

I. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.

NITRATE OF SODA.
Eight samples were analyzed as follows :

4 ltz5e3{;;ct§ro;i by Apothecaries Hall Co., Waterbury. Sampled

H:ffﬁ& Sfrcl)lldeCZyatS:ti}rlfe;::; rf,‘.ertilizer & Chemical Co., New

i 1;?8’;)‘;1 yliildl\/})gﬁgzzMortimer Co., New York City. Stock of
12734. Sold ili

S 655 B & o T O N 1

Ycirzks SC;ity.SOISdtog:lZ ofllé;rgizkﬁgl:;{tgimcsoﬁical ot clew

0 S‘. o CO{ I\I\Irlet;::tIe:I i’geir.mes Co., New York City. Stock
12718. Sent by G. S. Jennings, Southport.

12891, Sold : ) _
Eactofl old by Wilcox Fertilizer Co., Mystic. Sampled at

ANALYSES oF NITRATE oF SopA.
Station No. ........ I
NP” jhnys 2533 12562 12889 12734 12728 12087 12718 12891
N;:rogen guaranteed 15.00 15.00 15.00 14.81 15.00 15.00 15.00
rogen found .... 15.60 1508 15.04 15.64 1542 15.80 1592 15:36

Cost per ton $
ost per ton ....... 00.00 90.00 05.00 100.00 I
Nitrogen costs cents A

per pound ....... 28.8 29.8 31.5% 319 32.4 34.8

All of the samples examined f :
ully met th :
all were of average quality. Y eir guaranties and

=

The cost of nitro i { ; |
gen in these sarhples ranged fr
cents per pound, the average being 31.5 cents. inbecta ot
nitllltrate 1;)'{ soda has been a relatively cheap source of fertilizer
pletdgen this year. The nitrogen in it is more quickly and com-
y available to crops than nitrogen from any other com-

mercial i i
source. As a spring top-dressing on grass land and on

* f. o. b. Cartaret, N. J.
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winter grain which has suffered some winter-killing, as well as

a source of nitrogen in home mixtures, nitrate of soda deserves
more attention and use than it has received from farmers.

The figures gathered by the Bureau of Soils at Washington
indicate that about 29 per cent. of the nitrogen in the mixed fer-
tilizers made in 1918 was in form of nitrate of soda, 16 per
cent. in form of sulphate of ammonia and the balance, about 55
per cent., in organic forms. These percentages probably will
change with changes in the relative cost of the three forms of
nitrogen.

The price of nitrate in Chili is fixed by what is bid in the
London market. During the war the demands for the manu-
facture of munitions and the scarcity of shipping, high insur- =
ance rates, etc., caused nitrate to advance sharply in price and
then to disappear from the market. At this writing, November,

1919, the wholesale quotation is $58 per ton which should
represent a retail price of about $70.

SULPHATE OF AMMONIA.

Only a single sample was examined.

12560. Sold by the Barrett Co., New York City. Stock of A

Berkshire Fertilizer Co. Cost $100 per ton. It contained 20.9

per cent. of nitrogen. Nitrogen in this article therefore cost 23.9
cents per pound, which is the cheapest source of nitrogen that

has been in our market this year.

COTTON SEED MEAL.

Ninety-five samples of meal bought for use as a fertilizer

have been examined.

Seventy-six of them met their guaranteed compositions and

need no further notice here. Seventeen failed to meet their guar-
anties and their analyses appear in the following table.

The average percentage of nitrogen in the 95 samples exam- "

ined was 5.97 and the average ton cost, in car lots, $63.21.

The average nitrogen content of the samples which met their
guaranty was 6.11 per cent.; the average of those which failed
to meet their guaranties was 5.71 per cent.

Cotton seed meal contains about 2.9 per cent. of phosphoric
acid and 1.9 per cent. of potash.

CASTOR POMACE. 59

These ingredients are not guaranteed and are disregarded in
sales. Charging the cost of meal wholly to nitrogen, the. average
cost per pound of nitrogen has been 53 cents.

1f the phosphoric acid in the meal is credited at 6. cents and potash

at 30 cents, the average cost of nitrogen as shown by our analyses has
been 40.5 cents per pound.

The average figures for the past seven years are as follows:

Number Cost per Per cent. Nitrogen costs

Year. analyzed. ton. nitrogen. cents per pound.
1913 315 $33.00 6.89 20.7
1914 224 L, 6.77 21.6
1915 182 e 6.96 19.0
1916 177 30.52 6.65 20.9
1917 95 44.20 6.10 26.5
1918 56 57.41 5.08 36.0
1919 95 63.21 5.97 40.5

There has been a yearly rise in the average price of cotton
seed meal, amounting to 91 per cent., a yearly decrease in the
amount of nitrogen amounting to 13 per cent. and in consequence
the actual cost per pound of nitrogen has increased nearly 9
per cent. At this writing, November 1919, cotton seed meal is
quoted in New York at $70 to $75 per ton.

: As evidence of the economic confusion wrought by the war
1t 1s stated that Egypt has 85,000 tons of meal for which theré
1s no home demand and no shipping available to transport it.

Coal on the other hand is hard to get at $80 per ton in that
fguntr}fr anld cotton seed cake is being used for heating. 134

ns of cake is said i i i
e to be the equivalent in heating power of

There appear A
A ?rf)thes n:grllaee:c. no present prospect of cheaper cotton

Under the new fertilizer law cotton seed meal is classed as a

commercial fertilizer and is subi i
ject to the same requirem
any other fertilizer. % B Sy
CASTOR POMACE.

f‘our samples were analyzed as follows:
2730. Sold by American’ Agri i
. gricultural Chemical Co.
York City. Stock of W. Howard, Windsor. Bt

12732. Sold by A :
y Apothecaries Hall Co., Waterb
Wm. J. Reeves, Windsorville. aterbury. Stock of
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CorroN SeEp MEALS BELOwW GUARANTY.

Per cent.
| Nitrogen.
s
S Manufacturer or Jobber, E
i Car No. or Marks. Purchased, Sampled or Sent by B .‘é
£ Rl
2 g 5
& 2|8
American Cotton Oil Co., 7o
New York City. : ‘
12449 {62640 ... oo viionnse Griffin Tobacco Co., No. Bloomﬁeld‘ 4.14| 5.76
F. W. Brode & Co,, 1
Memphis, Tenn. |
123028 | 34825 . L e Ernest N. Austin, Suffield ....... 16.32|6.58
12737 |l R R O e E. N. Austin, Suffield ........... ?6.29 6.50
The Buckeye Cotton Oil
Co., Cincinnati, Ohio.
124541 40000 a5 =t civiislers siniosis by Griffin Tobacco Co., No. Bloomfield| 5.50 | 5.76
124571 88578 L Ll e e Griffin Tobacco Co., No. Bloomfield 5.47 | 5.76
126242240 N. Y, P.& N. ..... Spencer Bros., Inc., Suffield ..... | 5.48 | 5.76
12625152310 P M ooiot o uiciine Spencer Bros., Inc., Suffield ..... 5.53 | 5.76
126792775 L. & N. .......... . |Spencer Bros., Inc., Suffield ..... 5.20 | 5.76
12741 | 97818 Erie .. .......cv0 0 Spencer Bros., Inc., Suffield ..... 5.48 | 5.76
E. Crosby & Co.,
Brattleboro, Vt.
1265952618 G. K. ......i00teen George S. Phelps & Co., Thomp-
BOnVINE L LA 5.51 | 5.75
Humphreys-Godwin Co.,
Memphis, Tenn.
12796 | 142132 1. C. ............ |Loomis Bros Co., Granby! ..\ . 4.890| 5.76
Olds & Whipple, :
Hartford.
6 0 0 P e e e O. H. Oshorne, Warehouse Point | 6.34 | 7.00
RATOAT oAl B R SN G Sl e s el baiel i b 6.68 | 7.00
Park & Pollard Co.,
Boston, Mass.
177z | i R SR SR Ahern Bros., East Windsor Hill.. |6.30|6.56
12687 | 71464 1. Boid v ovantiiime Ahern Bros., East Windsor Hill.. |6.28 | 6.56
J. E. Soper Co., ‘
Boston, Mass. '
12501 |43588 R. L. ....c.oecnes Spencer Bros., Inc., Suffield ..... 5.33 | 5.76
12502 | 115177 N. Y. C. & H. R. |Spencer Bros., Inc., Suffield ..... 5.57 | 5.76

12565. Sold by H. J. Baker & Bro., New York City. Stock

of Olds & Whipple, Hartford.

12665. Sent by L. J.

Prior, East Hartford.

Cost per ton.

PHOSPHATES. 61

ANALYSES oF CASTOR POMACE.
Station Notbu Vit e Lo bl

12730 12732 12565 12665
Per cent. of

Nitrogen guaranteed ..... 4.53 4.52 4.50 s vl

Nitrogen found .......... 4.43 5.34 5.82 5.45

Cost peritoa iy, el ik $62.00 $55.00 $55.10

Castor pomace of average composition contains about 1.95 per
cent. of phosphoric acid and 0.95 per cent. of potash.
value them at 6 cents and 30 cents per pound respectively

Castor pomace at about the average price of $57 per ton has fur-

nished nitrogen for about 47.1 cents per pound, six cents more than its
cost in cotton seed meal.

If we

PEANUT MEAL.

11719. Peanut meal, sent by F. B. Sherwood, New Milford,
contains nitrogen 6.30 per cent., phosphoric acid 1.51 and potash
1.42 per cent. There can be little doubt that it would serve as
a substitute for cotton seed meal in tobacco fertilizers.

II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.

BARIUM-PHOSPHATE.

12567. Grade B. Sold by Witherbee, Sherman & Co., Port
Henry, N. Y. Stock of A. N. Pierson Inc., Cromwell. Guar-
anteed 16 per cent. phosphoric acid. Cost $18.00 per ton.

. It -contained 15.61 per cent. phosphoric acid, chiefly in
insoluble form.

12892. Grade C. Sold by Witherbee, Sherman & Co., Port
Henry, N. Y. Stock of Raymond Coleman, Cheshire. Guaran-
teed 14 per cent. phosphoric acid. Cost $22.50 per ton.

It cgntained 14.98 per cent. phosphoric acid. Barium-Phos-
phate is a misnomer. The material is apparently a mixture of
gr?l‘lﬁld apatite with some sulphide of barium. 4

e state of combinati ’ i is mi i
S f011owi:gn/?;)c;:,0f the sulphur in this mixture is

12567 .is new stock. 12306 is material which had lain in
storage since last year. -

1256
".‘[‘otaI- phosphoriciacidil. i tel wls b (il 155.6Z 11253;:
Available” phosphoric acid ........... 0.54 0'52
Insoluble phosphoric acid .............. 15.07 14:83
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12567 12306

Total sulphupitSEEs e e s SN S a iy 0.88 1.49
Of which as sulphide ......... 0.63 0.58

Of which as sulphate ......... 0.03 0.28

Of which as thiosulphate ..... 0.22 0.63
Totallbanimmy iy, bl Sl i S 3.12 5.42
Of which soluble in acid .. 3.01I 4.28
BreslStlphury i i SLSahicine B ol T .0025

The differences between the two are probably in part due to
atmospheric action and in part are differences in the original

composition.
The actual amount of barium sulphide cannot exceed 3.32

per cent.
RAW ROCK PHOSPHATE.

Two samples were analyzed as follows:
13321. Tacco Ground Phosphate. Sold by Tennessee Agri-
cultural Chemical Corporation, Centerville, Tenn. Sent by A. W.

Forbes, East Haven. :
12890. Phoslime. Sold by Florida Soft Phosphate & Lime

Co., Ocala, Fla. Stock of Meriden Grain & Feed Co., Meriden.

ANALYSES OF RAw. Rock PHOSPHATE.

Station No L, WAGENS AR R LR L 13321 12890
Water-soluble phosphoric acid ........ 0.16 i
Citrate-soluble phosphoric acid ........ I.IQ

Citrate-insoluble phosphoric acid ...... 25.74 Pl
Total phosphoric acidf.... (ot b i e 27.09 21.95
“Available” phosphoric acid found .....  1.35 A
COSt PO EOM (.. - . atsi e ve s cuiaali s aieh $40.00

PRECIPITATED BONE PHOSPHATE.

Two samples analyzed as follows:

12726. Sold by Olds & Whipple, Hartford. Sampled at fac-
tory. Cost $1.60 per unit available phosphoric acid.

12667. Sent by L. J. Prior, East Hartford.

ANALYSES OF PRECIPITATED BONE PHOSPHATE.

Station NG Ik it el s i A TR e 12726 12667
Water-soluble phosphoric acid ............. 2.12 1.86
Citrate-soluble phosphoric acid ............ 26.80 32.48
Citrate-insoluble phosphoric acid .......... 3.44 3.58
Total phosphoric acid ............coovneen. 32.36 37.92
“Available” phosphoric acid found ......... 28.02 34.34
“Available” phosphoric acid guaranteed .... 32.00 i

Cost of “available” phosphoric acid per pound 8¢

PHOSPHATES. 63

This is essentially a calcium phosphate, a by-product of chem-
ical manufacture, very fine and, as the analyses show, in very
soluble condition.

BASIC LIME PHOSPHATE.
Two samples were analyzed as follows:

12729. Sold by American Agricultural Chemical Co., New
York City. Stock of S. B. Warner, Windsor. Cost $27.75 per
ton. Guaranteed 13 per cent. “available” phosphoric acid, 14 per
cent. total phosphoric acid.

12800. Basic Fruit and Legume Phosphate. Sold by Coe
Mortimer Co., New York City. Stock of J. M. Harmon,
Meriden. Cost $24.50 per ton. Guaranteed 13 per cent. “avail-
able” phosphoric acid, 14 per cent. total phosphoric acid.

ANALYSES oF BAsic LiME PHOSPHATE.

Station NGy e ST st elev i e o a3 12729 12800
Water-soluble phosphoric acid ............. 1.40 6.62
Citrate-soluble phosphoric acid ............ 12.74 7.42
Citrate-insoluble phosphoric acid .......... 1.13 1.06
Total phosphoric actdslise, oy i 5 dien, 15.27 15.10
“Available” - phosphori¢iacid .l L i S L g 14 14.04
Cost of “available” phosphoric acid per pound 9.8¢ 8.7¢

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.
Sixteen samples were analyzed as follows:
12669. Sold by Baugh Chemical Co., Baltimore, Md. Stock
of Farmers’ Exchange, Meriden.
12951. Sold by. Wilcox Fertilizer Co., Mystic. Stock of
M. E. Thompson, Ellington.
12723. Sold by L. T. Frisbie Co., New Haven. Stock of
F. S. Platt Co., New Haven.
12561. Sold by Sanderson Fertilizer & Chemical Co., New
Haven. Sampled at factory.
12802. Sold by Coe-Mortimer Co., New York City. Stock of
Conyers Farm, Greenwich.
5 12969. Sold by National Fertilizer Co., New York City.
tock of W. L. Thorpe, North Haven.

12558. Sold by Apothecari
at fantaol y Apothecaries Hall Co., Waterbury. Sampled

12736. Sold by Bowker Fertilizer C W :
0., New York ]
of C. G. Lawton, Brooklyn, Conn. i erk ity Stock
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12563. Sold by F. S. Royster Guano Co., Baltimore, Md.
k of F. E. Beach, Branford. :
St(l);55?7. Sold by American Agricultural Chemmal Co., New
York City. Stock of D. L. Clark & Son, Milford.
12733. Sold by Armour Fertilizer Works, Chrome, N. J.
i d
Stock of Quality Seed Store, Stamford. .

12712. QSold by Coe-Mortimer Co., New York City. Stock of
ther Bros., Rockville. ‘ '
Gulrj‘?.559. Sold by American Agricultural Chemical Co., New

York City. Stock of W. J. Lobdell, Stratford. :
12609. Sold by American Agricultural Chemlc‘al Co., New
York City. Stock of E. H. Latimer & Son, Southmgton.
12810. Sold by Nitrate Agencies Co., New York City. Stock
f A. F. Brinckeroff, Georgetown, Conn. '
! 12689. Sold by Sanderson Fertilizer and Chemical Co., New
Haven. Sent by J. L. Watrous, Middlefield.

ANALYSES OF AciD PHOSPHATE.
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12669 12.79 2.74 1.39 16.92 15.53 xg 00 $2;1.(7)g gg
12951 1548  2.39 0.4 18.01 17.87 16.00 3I. 3

12723 1482 3.04 0.13 1799 17.86 16,00  32.00 gg
12561 T2E30 " alyr 0480 T .08 1670 16.00  30.00 i
12802 1248  3.62 1.55 17.65 16.10 16,00 31.50 2.7
12969 14.14 230 1.65 1809 1644 1600  34.00 ;o.g
12558 1068 337 014 1419 1405 I4.00 30.00 10'7
12736 11.88 288 142 1618 1476  14.00 32.0(; 10.7
12563 1063  4.70 T34 41667 1115183 16.00 33.2 10.8
12557 11.18 297 148 1563  I4.I5 Ig.oo 32. og 11.8
12733 1309 284 o006 1689 16.83 16.00 41.50 13.5
12712 TI.85 (1 4767 | 1,36 17.07 16.61 Ig.oo 30.oo 14.2
12550 1231 . 322 102 1745: 1553 16.oo 30. :
12609 1345 ) 27215143 17.60 16.17 16.00 A
12810 13.57 2.54 2.02 18.13 16.11 16.00

12689 14.14 3.52 043 1809 17.66 16.00

The cost of available phosphoric acid in this form h::l}sl range:l :;g‘x:
to 14.2 cents per pound, an average of 10.5 cents. It as cos "
Z;xgte cent.: a pound more in the 14 per cent. goods than in the 16 per

cent.

th
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The average prices given in our reports for the last 8 years
are as follows:
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The price of acid phosphate has advanced almost to prohibitive
prices in spite of the fact that oil of vitriol, which combined
with lime makes up about half the weight of acid phosphate, has
declined in price since the armistice. Various contributing
causes have been brought forward to explain the facts: The
increased cost of labor and of freight, the scarcity of shipping
to bring the rock to northern factories, a strike at the phosphate
mines which has for a time stopped the output of rock phosphate,
car shortage and the indisposition of manufacturers to sell
farmers anything other than ready mixed fertilizers at a reason-
able price. The practice of selling acid phosphate on condition
that a certain amount of mixed fertilizer is sold with it is an
unfair and illegal practice under the laws at present in force.

The effect of this situation is, in our judgment, to increase
the sales of raw phosphates, ground apatite mixed with barium
sulphide, Tennessee floats and fine ground soft Florida rock,
rather than to increase the use of factory mixed goods, and to
the trial of all possible home mixtures to increase the availability
of these slower acting forms of phosphoric acid.

' From the preceding discussion we may put together the approx-
'mate cost per pound of phosphoric acid in those articles in
which phosphoric acid is the chief fertilizing ingredient.

s

Total phosphoric acid
In barium-phosphate ............... ..

5.7-7.5

Florida soft phosphate ............... 0.1
Awvailable phosphoric acid® -

AcidphbephatewaSor - Clt L i 0l iy 10.5

Basic lime phosphate ................. 8708

Precipitated bone phosphate .......... 8.0

At these prices certainly precipitated bone phosphate has been
e best purchase, price and fertilizing value considered.
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Considering the relative cost of “available” phosphoric acid
and the two forms of less soluble phosphoric acid, it is quite
certain that on our light humus-poor soils and for the variety
of crops generally grown in the state the more soluble forms at

present prices are preferable.

III. RAW MATERIALS OF HIGH GRADE
CONTAINING POTASH.
COTTON HULL ASHES.

Three samples were analyzed as follows:
12480. Sold by Olds & Whipple, Hartford. Stock of John

Wolf, Windsor. Cost $6 per unit of water-soluble potash,

equivalent to 30 cents per pound for actual potash. It contained
20.30 per cent. potash. ;

12654. Sold by Olds & Whipple, Hartford. Stock of John
Wolf, Windsor. Cost $6 per unit of water-soluble potash,
equivalent to 30 cents per pound for actual potash. It contained
19.10 per cent. of potash.

12902. Sold by Olds & Whipple, Hartford. Stock of New
England Tobacco Corp., John Wolf, manager, Windsor. Cost
$4 per unit of water-soluble potash, equivalent to 20 cents per

pound for actual potash. It contained 25.70 per cent. of potash.

Sample 12480 was sold in March. The price of 12902, sold by
the same firm three months later, reflects the falling price of

potash.
POTASH SALTS.

The following analyées show the composition of potash salts

from various sources, probably all of them American. They
were not taken from stock on sale in this state, but were con~

tributed chiefly by Prof. Whitney, chief of the U. S. Bureau

of Soils:
Per cent. of water-
soluble potash.
12438  Muriate of potash from Kkelpil i av . nii. L 60.08
T2440 v elpiashir e e e ot e e e o Sk 36.72
12439 Searles Lake (“Trona Potash™) .............. 31.08
12442 INebraska potash, . ol e e e 26.20
12441 Potash extracted from green sand marl ....... 53.80
12443, Potash from'blast farnace  J &0 i ot i 12.28"
12444 Cement flue blast furnace .20 Lot o Tl 11.30
12445 Molassestresidie 25 Lot R s oy L g 38.06°

- 1 Total potash 20.46.

2 Total potash 12.76. i
3 20.14 per cent. as muriate, 12.42 as sulphate, 5.51 as carbonate.

POTASH SALTS. 67

The Searles Lake potash contains borax in considerable
amount. A very large amount of borax in a fertilizer may
cause injury or ruin to crops. The U. S. Department of Agri-
culture, acting under authority conferred during the war, has
ordered manufacturers not to sell fertilizers containing more
than 0.1 per cent. borax without plainly showing the amount of
borax on the containers.

The following samples were taken in the Connecticut market :

12485. American Potash. Sent by Prof. W. L. Slate, Jr.
Storrs, Conn. It contained 52.36 per cent. of potash. :

12509. Antioch Nebraska Potash. It contained 22.18 per
cent. of which 4.41 per cent. was muriate and 17.77 per cent.
sulphate.

OTHER MATERIALS CONTAINING POTASH.

12029. Alpha Potash-Lime Fertilizer. Made by Alpha Port-
land Cement Co., Easton, Pa. Sent by E. N. Austin, Suffield.
It contained 2.33 per cent. of potash and 25.92 per cent. of lime.
Cost $13 per ton.

12568. Alpha Potash-Lime Fertilizer. Made by Alpha Port-
land Cement Co.= Easton, Pa. Stock of ILouis H. Porter,
Stamford. Guaranteed 2.50 per cent. potash. It contained 2.17
per cent. potash. Cost $12 per ton.

If p(?tash is valued at 30 cents per pound, the price current in
the spring of 1919, the valuation of the potash alone about covers
the cost of the fertilizer. :

Wood ashes have been used considerably as a source of potash
on the tobacco crop being bought at $6 to $6.30 per unit of
Potash which is equivalent to 30 to 3214 cents per pound.
Analyses of wood ashes are given on later pages of this report.

=

A NITRAPO. ] "

i W 1tb the potashl salts may be classed this Jmaterial, offered by
1e Nitrate Agencies Co. of New York City. It is stated to be
@ product of refineries in Chili. .
: 12?03. Sent by the Hartford county agricultural agent. It
I?ntalns 14.52 per cent. of nitrogen and 19.94 per cent. of potash.
: contains les_s than one-half per cent. of chlorine and no
Orax. The price quoted is $175 per ton in New York. Allow-

ng 3115 cents per pound for nitrogen the potash costs 41.3
cents per pound or $8.26 per-unit. : -
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' - FISH MANURES. 69

IV. CONTAINING NITROGEN AND PHOSPHORIC
ACID. | SLAUGHTER HOUSE TANKAGE.
FISH MANURES. %f tthel e §amples drawn by the station six represent
; 4 ’ . roducts low y
Fifteen analyses of this material appear in the table. In only o The three sl:mnlfgo%en. gfo;: analyses see page 70.)
one, 12841, is the nitrogen less than was guaranteed but four are et aRE I'zhesir o :arldefn, made by C. M. Shay Co.,
. : . . guaranty of nitrogen.
B If the phosphoric acid in these samples is valued at 6 cents, the
The six other’ 1’%1 les of gi h th yrice;s are given and the : average cost of nitrogen is about 42.1 cents. If on the other
o S i e Wine s il i ' hand nitrogen is reckoned worth 49.6 cent i
composition is normal have the following average composition: ORI vic LT e 49. s per pound, as in fish
! . ) 1d costs 4.1 cents. ¥
L oot Uba I OURE SEEE ee A 8.36
“Available” phosphoric acid ............... 7.45 MIXED BONE AND TANKAGE.
Icnsc;lubletphosphorlc acidl, Lk s sy et $IO::':))$ | 12978. Listers Celebrated Ground Bone and Tankage Acid-
OSt PET £OM vas s noeisonnnmaniesannansassns - 1 u}ated, made by Listers Agricultural Chemical Works, Newark
If the “available” phosphoric acid’ is valued at 10Y5 cents per N. J. From stock of G. C. Neal, Hamden. (For analysis see,
pound, its cost in acid phosphate, and the insoluble phosphoric page 70.)
acid at 4 cents, the average cost of nitrogen in fish manures has
been about 49.6 cents per pound.
ANALYSES OF 3 &
i e m s b R i s e b T 1SH MANURES.
] l e
> % L b Nitrogen. Phosphiit atids Total glcliosphoric
Zz | . \ | ; e — | = SAgatet =
_S | Manufacturer or Wholesale Dealer. \ Dealer or Purchaser. ,g e o g %’ % ‘ ; 4
\ i s s 4 | R g - V) b= g &
k 2 m 5 | 88 kS < £ E g %
| | NIRRT
Sampled by Station: | ‘ b l
12731 | American Agr. Chem. Ol M AT ‘ Jacob Lang, Windsor .......... . 0.37 6
12672 | Apothecaries Hall Co. .......... | H. B. Cornwall, Meriden ...... i B 3?7 8‘34 576 | 0.40 | 3.02 | 0.5 5.27 550 | .
12602 | Berkshire Fertilizer Co. ......... | Max Lavitt, Ellington ........ : ‘ 0.25 p g 25 | 820 | 023 | 809 | 537 | 13.69 230 | $100.00
12720 | L. T. Frisbie CO. ............... | Frisbie Branch, Hartford ........: - 051 §‘3 5'63 7.40 | 064 | 6.16 | 0.1 7.71 7.00 105.00
12863' | A. L. Koster, Suffield ........... | Am. Sumatra Tob. Co., Win. Loc s o2 8.12 8~33 741 | 027 | 5801 1:34 7.50 | 14.00 00.00
12968° | A. L. Koster, Suffield ........... | Michael Cannon, Ellington ..... : L A 8~54 823 | 029 | 3.0z | 0.55 3.86 Bbo il e
13509 | Russia Cement Co., Boston ..... “ Griffin Tobacco Co., Bloomfield .. i oz ki ae 8-38 823 | 031 | 202 | 082 3.15 eopt |
12923 | Olds & Whipple ......covevnenns Manufactirer ...oeeeeeoeeneses K 0.13 ggg 8.02 By 0.51 | 823: 701 | 1575 | ... 50.00
12943 | Va.-Car. Chemical Co. .......... | S. J. Stevens, Glastonbury ..... - o.12 9'1 -1 ‘ 23 | 042 | 4.19 |"4.43 | 12.04 5.50 110.00
‘ 1 .14 | 0.2 8.20 5| v0A5 | B8 192 7.24 500 S ousons
Sampled by Purchaser: ‘ i !
12755 | A. Manning, South Manchester.. | Jos. Prekop, West Suffield ......- 0.60 2
TARTO | s Tawsimnioih g a b s aieny | E. J. Eaton, New London ....... : diin ggﬁ 537 | .... | 062 | 6.80 | 3.22 | 1064 | 10.00 70.00
12601 | A. W. Higgins, S. Deerfield, Mass. | Aaron Dobkin, Ellington ........« g P 0.94 i1 ek 140:63 UL Tieq) 1 052 2.19 e
12841 | A. L. Koster, Suffield ........... | Fassler & Silberman, Hartford ..« N -39 | 8.51 7.00 | 0.36 | 0.54 | 4.84 14.74 16.00 IOOOO
YOAAR | i s ba L Shais 40 Bl p Akl e, %  Am. Sumatra Tob. Co., E. Hartford o1z | 869 7.38 | 823 | 028 | 350 | 083 | 470 | s5.00 ;
o e B e sy A v o L. J. Prior, East Hartford ....... 0.05 i 881 ceen 0.51 5.02 1.80 o b el LG
B \ atag CATNE T ara Sl S EE SR V0,63 116103 1| 71361 J A gt e L)

1 Chlorine 0.24. 2 Chlorine 0.15.
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ANALYSES OF

S
z
-g Manufacturer. Dealer or Purchaser.
&
Sampled by Station:
12670 | Apothecaries Hall Co. ........... H. B. Cornwall, Meriden ........
12735 | Armour Fertilizer Works ........ Quality Seed Store, Stamford ....
12671 | F. O. Brown, Leonards Bridge .. | Meriden Farmers’ Exchange ... ..
12719 | Conn. Fat Rend. & Fertz. Coins ol Mapufactirer  idc o aiiadiies dien e :
12790 | C. M. Shay Co. .....ovvernennnnns Peter Levine, Meriden ...........
13367 |C. M. Shay Co. ................ .. | Chas. T. Kinney, Meriden' .. .58
13368 | C. M. Shay Co.............oonnnn W. T. Rice, South Meriden ......
Sampled by Purchaser: E
12431 | Allison Bros., Middletown ... .... | Raymond J. Harris, Middletown.. -

Ta6n6 | R ST i e Rhett Fletcher, Mount Carmel ...

PERCENTAGE CoMPOSITION OF MIXED BONE AND TANKAGE.

Total nitrogen found ...........ocoiiinn.enn 2.53
Total nitrogen guaranteed ................... 2.67
Total phosphoric acid found ................. 10.08
Total phosphoric acid guaranteed ............ 12.00
Fifer than T—500 .0t Dales vots it s 62.00
Coarser tham I-50 ... ...cesvesevatoisinasanans 38.00

BONE MANURES.
(ANALYSES ON PAGE 72.)

All of the sixteen brands examined substantially meet their
guaranties. In twelve brands more than 50 per cent. of the bone
was finer than 1-50 inch.

The average cost of all the brands was $58.27 per ton. If
nitrogen is given a value of 49.6 cents a pound, as in cotton
seed meal, a pound of phosphoric acid cost 5.2 cents.

If phosphoric acid is valued at 6 cents, nitrogen costs 43.8 cents.

Following is a statement of the approximate average prices
which have been paid in this state for nitrogen, phosphoric acid

and potash during the spring of 19109.

SLAUGHTER HOUSE TANKAGE. 71
SLAUGHTER HoUSE TANKAGE.
: Nitrogen. Phosphoric acid. Ma;cillzgiisc o ;
‘ Sl AN Le = 1
. ‘ § r
K | g 3 ;
g 5 . 9 o 2.5 e 3
g E | g g : g 5% 2% ‘ 2
G R G e
: | s = 5 - §an 9 an | g
P P 2 £5 Z g g 55 @
Ji s & £ = 6] i 3 ) 3
0.18 a2 3.00 3.20 21.77 20.00
: I g 42.0 58.0 .00
0.25 7.30 7.55 7.40 Taq 6.87 41.0 50.0 $§<5).oo
0.13 5.32 5.45 4.92 15.67 14.00 37.0 63.0 57.00
0.31 2.82 3.13 3.00 22.85 20.00 58.0 42.0 45:00
0.34 3.14 3.48 5.00 19.32 15.00 55.0 45.0 57.00
0.37 3.64 4.01 5.00 17.09 16.00 49.0 51.0
0.30 3.52 3.82 5.00 18.48 16.00 57.0 43.0 S
012 6.72 6.§4 12.20 hoS 45.0 55.0 45.00
3.78 22.00 0 Y 62.0 38.0 g

Nitrogen in nitrate of soda, 20 £0'85 .. s esans vt
sulpliatesof ammpnia;. 1 iUs s an e L
cottonsseedimenl ool L ENEUF AR GRRE IR
CABLOT (POTIRCR 1y i s bl s s ot s e iwib e s
[T (ol B e a2 L. SRR e, IR YRR e
tagkagert K. o L R SENE S NG e U]
DO e e LR P e

Total phosphoric acid in ground apatite ..............

Rlorida rockii 2ol b

Available phosphoric acid in precipitated bone ........
basic lime phosphate .. ..

acid phosphate .........

Potash:inficotton hull ashesti o S St s

wood ashes ........:

from cement manutacture Y L1020 m TN LR
inG HNGEapot T, kel A R T e 4

V. MIXED FERTILIZERS.

Cents per pound.
31.5
23.9
40.5
47.1
49.6
42.1
43.8
5.7 1t0U7.5
0.1
8.0
8.7 to 9.8
10.5
30.0
30 to 32.5
24 to 28
41.3

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.

In a following table are 166 analyses representing nearly all
the brands of this class offered for sale in this state in 1919.
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BoNE M ANURES.

ANALYSES OF

Ni“ﬁ‘?gf“' Phosphoric acid. Mechanical analysis.
K R R SR e A G B 1 ) Pl
8 Manufacturer and Brand. Dealer or Purchaser. ?J: ‘ 'Ej } ad 5_‘5 g
ki ; g I e R o B 28 o
= o s | i) l g =S 5% 8
w0 g o g | - W an a9 (=1
3 S ! 3 | S | © ga gt o
= (€] [ = | <] | = & S
Sampled by Station: T
12985 | Am. Agr. Chem. Co., Fine Ground Bone | W. C. Mansfield, North Haven . 3.43 2.47 24.51 ;
12084 Aréer. Adglg Chem. Co., High Grade HA 10 4 e i 65.0 350 | ...,
roundiiBone 1 oSGl et e i S, . A. Glasnapp, West Cheshire . 3.3 3.29 23.08 7
12983 | Armour Fertz. Works, Bone Meal ..... | F. S. Bidwell & Co., Wind. Lo 2.80 2.47 23_07 22_(5)2 | gg’g 38’8 $56.00
12082 | Berkshire Fertz. Co., Ground Bone .... | Max Lavitt, Ellington ........ 3.76 3.30 22.34 20.00 36.0 g ; gg.oo
12981 | Coe-Mortimer Co., Fine Ground Bone.. J. P. Barstow & Co., Norwich .. 2.67 2.47 22.26 22i3¢ 59'0 WEER ‘I’"O 3-50
12980 | L. T. Frisbie Co., Fine Bone Meal.:.... F. S. Platt & Co., New Haven . 3.25 2.46 23.85 A 32'0 gS‘ 55.00
12979 | Listers Agr. Chem. Works, Bone Meal | Paul Lanz, Rockville .......... 3.78 2047 511 o 2SHER 23.00 64.0 6.0 sg.oo
12974 | Pawtucket Ren. Co., Pure Ground Bone | A. D. Briggs, Pomfret ........ 3.05 2.47 ’ 25.25 2400 64'0 36.0 56.50
12880 | Rogers & Hub%ard Co., Pure Raw Rl 3 : : ! 240 48.00
Kniuckle Bone Flour ....:.ccosvecess adwell & Jones, Hartford .... 3.00 3.82 25.28
12967 | Rogers & Hubbard Co., Strictly Pure B Bt : 5 ‘ A0 68.0 32.0 70.00
Fine Bone s et S e, o et atyprsieiig avid Bros., Durham ...... 3.5 3.29 22.06
12977 | F. S. Royster Guano Co., Fine Ground s it deaians 2 20.59 580 42.0 62.00
Bone! Meal , doises i s o vninsiondus illiman Hdw. Co., New Canaan 2.47 2. " 24.36
12976 | Sanderson Fertz. & Chem. Co., Fine h o g e ot 49.0 59.00
Ground Bonel i s notis Liseh Lad anufacturer! .. ... .0 v, 3.06 2. 25,
120934 | M. L. ?v}[loemaker & Co., Swift Sure it ] 47 5.07 22.00 49.0 51.0 50.00
Bone Meal .. ... ineianssoesieanns 1ds & Whipple, Hartford .. .., 5.20 BT 23.6
12434 | Springfield Ren. Co., Fine Ground Bone | G. S. Phelps & Co., Thompsonv 3.36 2,42 2?_22 zgg?) gg-g 26.0 66.50
12469 | Van Iderstine Co., Pure Ground Bone.. | E. B. Clark Seed Co., Milford . 2.26 2.00 28.86 27.00 Bio 35.0 54.00
12975 | Worcester Rend. Co., Royal Worcester ; g 520 ...
Pure Fine Ground Bone ............ F. M. Cole, Putnam ......: =8 < 3.41 2.47 22.06 23.00 57.0 43.0 b o

ComposiTioN AND CoST OF THE BRANDS.

In almost all cases excepting those having 4.11 per cent. of
nitrogen (5 per cent. ammonia) or more, either 8 or 10 per cent.
of available phosphoric acid is guaranteed.

13 samples have a guaranty of .82 per cent. nitrogen.
43 ‘< [

21 “ (3 1.65 g “
23 [ ““ 13 c« ““ 2.47 [y g
tt g 13 “ “ “ “

26 3.20

36 “ “ “ “ ‘“ 4 II g3 “
8 g € “ “ 0 5 53 g 3
9 % “  “ still higher nitrogen guaranty.

30 i unclassified. §

166

Comparing brands containing the same amount of available
phosphoric acid but different amounts of nitrogen, it is possible
to approximately determine the average cost price of nitrogen.
T}.lus 11 brands with 10 per cent. available phosphoric acid con-
tain 0.82 per cent. and cost $41.14; 19 contain 1.65 nitrogen and
cost $49.77; .82 per cent. or 164 lbs. of nitrogen in the ton
cost $49.77 — $41.14 = $8.63 = 16.4 = 52 cents per pound for
nitrogen. Rising from a,guaranty of 1.65 per cent. nitrogen to
2.47 per cent., nitrogen costs 32.3 cents. Rising from 2.47 per
cent, .to 3.29 per cent.,‘nitrogen costs 36.4 cents.

It is clear, as has always been contended by the station, that

the higher grade fertilizers i i i
, notwithstanding their higher pri
are the more economical. 5 . ity
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(GUARANTIES.

Fifteen samples contained less nitrogen than was guaranteed,
and 12 contained less phosphoric acid.

In most cases, however, the money value of the deficiency in
one ingredient was made good by an overrun in the other.

Eight samples failed to thus make good by the amounts given
below, valuing nitrogen at 45 cents per pound and available phos-
phoric acid at 10 cents.

12959 Bradley’s Special Potato Manure ............... $2.42
12916 Armour’s Special Tobacco Grower ............. 1.91
12715 Coe-Mortimer’s Top Dressing Manure, 1916 .... 2.I3
facaa i Toowell'Potatob Bhosphatel.  th 8 2uniAsiin s e, 2.83
12835 Mapes General Crop, 1916 .............cnuenn. 2.58
12843 National Nitrogen Phosphate Mixture No. 5 ... 4.83
12776 Royster’s Landmark Ammoniated Phosphate ... 35.14
12925 Royster’s Penguin Ammoniated Phosphate .... 1.3I

But of Armour’s Special Tobacco Grower, a second sample
which fully met its guaranty was drawn from another source.

A second sample of Coe-Mortimer’s Top Dressing Manure
1916 was also found to meet its guaranty. The same is true of

Royster’s Penguin Ammoniated Phosphate as appears from the

analysis in the table.

QUALITY OF THE NITROGEN.

The solubility of the water-insoluble nitrogen in all factory
mixtures has been determined by the permanganate methods of
Jones and Street. In the following brands the presence of
inferior forms of nitrogen was indicated by both methods:

12520 Atlantic Packing Co.’s Grain Fertilizer.

12783 Berkshire Fertilizer Co.’s Grass Special.

12612 Berkshire Fertilizer Co.’s Potato and Vegetable Phosphate.

12597 Berkshire Fertilizer Co.’s Root Fertilizer.

12717 Coe-Mortimer Co.’s Tobacco Special.

12531 Lowell Fertilizer Co.’s Potato Manure.

12849 New England Fertilizer Co.’s Corn and Grain Fertilizer.

12848 New England Fertilizer Co.’s Standard Phosphate.

13031 Rogers & Hubbard Co.’s Bone Base Soluble Corn and General
Crops.

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH. 75

The Berkshire Fertilizer Co. explains that their formulas were
calculated to furnish the full amount of nitrogen necessary to
meet their guaranties in available form without counting the
nitrogen in garbage tamkage which was added as a conditioner
or dr).rer. To such use of garbage tankage or other conditioner
no objection is made, but in these cases the formulas did not meet
the guaranties without counting in the inferior nitrogen of the
conditioner.

ANALYSES NEEDING SPECIAL NOTICE.

12700, Atlantic Packing Co.’s Tobacco Special was below guar-
anty in nitrogen and far above it in available phosphoric acid.
The manufacturer objected that this did not fairly represent the
composition of this brand. A second sample of this brand was
therefore drawn and analyzed, 12953, which fully met the
guaranty.

12778, the above firm’s Top-Dresser, was deficient in nitrogen.
The manufacturer showed that this was stock carried over from
the previous season. Another sample, representing the present
season’s output, 12986, also showed a slight deficiency of nitrogen.

13156, Coe-Mortimer’s Top-Dressing Manure, 1916, being
found deficient in available phosphoric acid, a portion of our
sz?mple was sent to the manufacturer’s chemist whose analysis
differs from ours in these respects:

Station Manufacturer’s

¢ figures. figures.
Available phosphoric acid ............. 7.33 7.74
Total phosphoriciacid ™ & S TN F1E 8.55 0.08

Frequently manufacturers have called for portions of our
samples for their own test, but in all other cases so far as
reported their results and ours have substantially agreed. We
cannot explain the discrepancy in this case.

»
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NITROGENOUS SUPERPHOSPHATES
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=l
4
.g Manufacturer and Brand. Place of Sampling.
o
7]
Sampled by Station:
American Agricultural Chem. Co., New York City.
12501 | Ammoniated i Fertilizert Al i diuloi bl s danae Milford ... oot oo i
12500 | Ammoniated Fertilizer AA. ... 000 de deaianideresis Milford .
13750 | Ammoniated: Pertilizer AAA ' oL L s Miatford o ol oy o
12502 || Ammoniated Fertilizer AAAN L .0l 0r ool Southport' . 1. .l o
12955 | Complete Tobacco Manure without Potash ....... | Ellington ..............
12511 | 5-BiFertilizer , ala S0 il i el o B Lo New Haven ........... 8
12057 | Odorless Grass and Lawn Top Dressing without
Potashiill il o s O iRl b B SR g O Ellington 1,5 0000 400
12757 | Odorless Grass and Lawn Top Dressing without
PHtashil i o o s S S R e N i Stafford Springs ......
12956 | Special Vegetable Fertilizer ............ooiiieuae Ellington 0w .. « 1 o
12503 1| TobACCO, SDECTAL! 4 x sl slaia s bia,siaiolsjvisia it iate e corsia tks Glastonbury .........<8
12644 | Bradley’s Grain Fertilizer .................c0ote. Putnam ... c.:. ool o0
12759 | Bradley’s Root Crop Manure ...........c.cooouenns (€) {e1i07: ETRENIMBTPRRE U .
12645 | Bradley’s Special Corn Phosphate without Potash |[Norwich .............. :
12959" | Bradley’s Special Potato Manure without Potash | Groton ...............¢
12646 | Bradley’s Special Potato Fertilizer without Potash | Groton ................
12512 | Bradley’s Tobacco Manure without Potash ....... | Suffield ............... ;
12763 | East India Tobacco Special without Potash ...... Gaylordsville ......... 8
12648 | Quinnipiac Special Corn Manure without Potash.. | New London .........8
12766 | Quinnipiac Special Potato Phosph. without Potash | New London .........s
12767 | Quinnipiac Wrapper Leaf Brand Manure without
P ataah eI 0 0 T i o haliade o e ! s ieuvimiats aelsonte Hazardville ......... 38
12912 | Williams and Clark’s Seed Leaf Tobacco Manure
witheat Potash Sreallalin. cuuioe s 9t South Manchester .....
12910 | Williams and Clark’s Special Americus Corn Phos- ]
phate without Potash ...........coooiiiiiann, Ellington . 4. .5 .. e
12911 | Williams and Clark’s Special Americus Potato
Manure without Potash A 00T G slad bl Ellington ... 1. .. 0.
Apothecaries Hall Co., Waterbury, Conn.
12698 | Liberty Corn, Fruit and All Crops .............. Windsorville ..........«
12699 | Liberty Market Gardeners’ Special .............. Windsorville ..........
12779 | Liberty Potato and Vegetable Special ........... Windsorville .......... ;
12780 | Liberty Tobacco Special ..........covvinninnnn.. Windsorville .........2
12954 | Liberty Tobacco Special .............c..ccoviiann. Windsorville ........ &
12504 | Liberty Top Dresser for Grass and Grain ........ Milldale ...........
Armour Fertilizer Works, Chrome, N. J. |
12916" | Special Tobacco Grower No. 2 .........ouvvinneny South Manchester ......=
13157 | Special Tobacco Grower No. 2 ......c.ovenennne. Agawam, Mass. .......-
o Tr e R S SIS R S SR N R R T Rockville .............
T8I0 | A=T0-0 (oo vaionis slanivsio voisislesadsoininn o sispleasivecsiosias Windsor Locks ........

1 See note, page 74.

Dealer’s cash
price per ton.

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.
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Nitxffgen. o ST A i 7hﬁosphoric;\7cid. \
‘ 8 G Total i otal, | . pocalled |
| gl e ) A SOk S, |
i| 42 3 112023 i |3
il g |u8| g8 | ol Gl i 3 g‘é’
= g |85 85| < i 8 : ] g j g
g & (6B (S| 2 | & | & ] S T & 81 &8
. . ! | b
y \ i ‘
| Bl |
0.14| 0.I5 | 0.I1 | 0.74 | 1.14 | 0.82 | 7.20 | 3.86 | 0.9 ‘ ’
‘ : ] .03 | 11.09 | 11.00 | 11,
A c13§2 g.Ig 1.00| 1.75| 1.65| 7.58 | 2.88 | 1.02 11.48 11.0011(;22 ;g'gg ;:591
129 0.9 0.34 1.§4 2.60| 2.47 | 8.04 | 2.11 0.83 | 11. 11.00111.05 I0.00 Izggg
1.07 0.0§ o.gg 2.4(7) Zg? Zgg 213?3 2.17 | 0.86 Ir.gr 11.00 | 10.55 10:00 12532
: ; ) ; / : : 3.45| 0.27 | 4.82| 4.00| 4.
0.03| 1.90| 0.14 | 1.12| 409 | 4.11| 7.10| 1.54| 0.70 | 0.43 goo‘ ggi g:gg ::gf?
1.49| I.34| 0.13 | 1.34 | 4.30| 4.11| 6.31 | 3.46 | 1.33 | II.10 11.001 9.77 | 10.00 | 12957
1.80| 1.22| 0.29| 0.77 | 4.08 | 4.11| 6
; \ ; 70| 3.26 | 1.43|11.39| 11.00| O.
é:gg é;ﬁ g.gz ;(I)g 2§g ?tf? ?gi 262 1.42 Ié'36 11.00 | ggj 13333 iiggg
K i | : 2 . .30 0.35| 6.05| 5.00| 5.70
... 036| 0.14| 0.54| 1.04 | 0.82]| 6.12 3.64| o ‘ Sl
b 3 . .00 | 10. I11.00! 9.76| 10.
g:g:; (I)gg SR ol g 3.§5 3.29| 7.25| 3.00| 1.22 | 11.53 11.0011(91.21 ;g.gg I:%g
% 0'78 Gl g.gr 1.81| 1.65 6.15[ 4.43 | 1.32 | 11.90 | 11.00 | 10.58 | 10.00 12645
A 0'65 P .07 | 2.19 | 2.47| 6.54| 3.51 | 1.05|I1.10 I11.00 | 10.05 | 10.00 | 12059
g5 O.I .17 0.90 | 1.77| 1.65| 5.92| 4.34 | I.47 11.73 | 11.00 | 10.26 | 10.00 | 12646
¥ 0.3(75 .0.2.,‘.1 g(z)g ng fgg 8‘63' 4§g 0.38 5.32 4.oo[ 4.94 3:00 Izsgz
: ; i } . .08 | 3.88| 0.50| 5.36| 4.00| 4.86
0.09| 0.63| 0.07| 1.01| 1.80| 1.65 6.5 . el
: . i A .59 | 4.05 | 0.77 | 11.41 | 11.00 | 10.6 X
0.15| 0.63| 0.05| 0.08 | 1.81 1.65| 7.02| 3.88| 0.87 11.77| 11.00 10.93 ig.ﬁ i:%g
0.03| 0.07| 0.08| 3.49 | 4.57 | 4.53| 1.73| 3.31 | 0.22 526| 4.00| 504/ 3.00| 12767
085| 0.44| 0.12| 3.29 4.70| 4.53 | 0.80 | 4.21| 0.51 | 5.61 4.00' 5.10| 3.00| 120912
085 | 0.21| 0.81| 1.87| 1.65 5.52 442 | 243 |12.37 | 11.00| 9.94 | 10.00 | 12910
0.
141 0.81| 0.03| 0.78| 1.76 | 1.65 | 5.62 4.53 | 2.4812.63 | 11.00 | 10.15 | 10.00 12911
O.II| 0.15| 0.36| 1.38| 2.00| 1 Y65 6 :
: / J .01 | 2.65| 0.41 | 0.97|11.00| 0.286| 10.
(I)g; 8.62 1.55 3.50| 3.29 | 8.99 [ 2.05| 0.63 | 11.67| 11.00 1?.(5)4 Io.gg :Zggg
SR .52 ;gl ;gg z‘g gif 2%6 0.31 | 10.84 | 11.00 | 10.53 | 10.00 | 12779
. Al P ; i } i 0.24| 5.3I| 500/ 5.0 .00
1.8;' fg; 0 I.gg 4.02 | 4.11| 3.35 | 1.56 | 0.31 | 5.22| 5.00 igz 2.00 ::ggg
) (22 |7 4.90| 4.04'6.94 | 1.68| 0.28| 8.90| 900! 862| 800 12504
0.79| 0.09| o. "
o 202 0.10 82.64 3.62 [ 4.11 3.021[ 2.23 | 248 | 7.73| 4.50| 5.25| 4.00| 12916
. ; 1.7 4.13 | 4.11 | 2.04| 2.0 |
016} abi iy G R .07 | 0.17| 5.18| 4.50| 5.01| 4.00 13157
e 1 . A .65 6.37 | 3.04 | 1.54|10.95| 10.50| O.
24| 1.60| 0.22| 1.23| 3.29 3.29 | 8.05| 2.18 | 0.95 II.Ig Io.go Ig.g; igx ::gi(ri
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NITROGENOUS SUPERPHOSPHATES

CONNECTICUT EXPERIMENT STATION BULLETIN 2I7.

=3
Z
g Manufacturer and Brand. Place of Sampling.
o] |
7]
Sampled by Station:
Atlantic Packing Co., New Haven, Conn. |
fagaobliGraint Bertilizesa i 8 e iy S B e S R r A New Haven.. ... . .:./8
Gak ol P otator Do phate s iy el i o s i s B New Haven ..........8
12y01" | Speeigl!Neaetable .ot i Sl da s i SR Tt New Haven ...
tatao (\Eobacco-Special i€ Su Meal) b=V s orl e South Windsor ......,
20630 Tobacco’ Shecial it S Mealy b L taili bt Zre il na el Busnside (Lo o
S v 6 o) D oo w b S S R S T G ST New Haven .........»
13086 [ TopiPresseriuten b SR fetiai s o ol i) Factatyils . vt
Berkshire Fertilizer Co., Bridgeport, Conn. i
12600 | Ammoniated Bone Phosphate .................... Norwichtown .........
TRt L GrassiSne el et R | L e e e AR Ellington .. ... 000
12613 | Market Garden Fertilizer .... LS O At S b SIS SR LTV oy SOOI e,
12612' | Potato and Vegetable Phosphate ................ Centerbrook ........4
rang ERGot TR erfilzert L at B M L S Wethersfield ........8
Tabari T obactot AGromwes: 1M Bie BRI 1oL S RN o A e o Ellington ..........:8
TavBaslionaccor Statie el UEie RN bl S R Sutheld, -z 0 L
F. E. Boardman, Middletown, Conn. ]
12808 | Fertilizer for General Crops .......eeesesicnenseon Hactory " . ..., . oo
Bowker Fertilizer Co., New York City. E
120061 NEour (Ten Hilliand (DTl i J ol et 2 b e L 2 Willimantic ........ 38
26031 One Pen SUreiCrop v oo rili e b sl Lo sl o Yantic Lo s p
12787 | Superphosphate with Ammonia 1% ..............|Terryville .... .....
12522 | Superphosphate with Ammonia 2% .............. Yalesville ... ... o8 y
12598 | Superphosphate with Ammonia 3% .............. Plamville . 1.0 5
12695 | Superphosphate with Ammonia 4% ..............|Yalesville ........... 3
12786 | Superphosphate with Ammonia 5% .............. |Simsbury ........... 4
13614 1 Three TenvAllSRound Foitc L s s oo Siliie oty Rockville ........ 08 .
12435 | Tobacco Grower 1016 ...........0 .00 ke, | Thompsonville ..l S
12604 | Two'Len Harm'and Ganden o Dl 28w oo PR, Norwich . ..cu.. . i t
F. O. Brown, Leonard’s Bndge Conn.
12806 | Vegetable and Potato Grower| . ... Ve Barmineton' . e
22807 | Oats andrTon Diressing L L is i N e s Farmington ........ 8
E. D. Chittenden Co., Bridgeport, Conn.
12804 | Complete Tobacco and Onion Grower without
Botasgh locns il o st i Al A e U St Enfield ............. &8
12600 | Vegetable and Onion Grower without Potash .... | Greens Farms ........
E. B. Clark Seed Co., Milford, Corm
12711 | Special Mixture for Clénoval tiae’, - s $at LUS ) Bactory: st dii.. o,

1 See note, page 74.

2 See note, page 75.

Dealer’s cash
price per ton.

|

$45.75

In nitrates.

\,

0.19

53_50 ATHO0

63.00
65.20
67.75

40.00

1.23
1.15
1.07
0.73
0.71

0.03
3.15
0.74

| 50.75

1.08
0.83
2.45

0.69
0.84
0.0
0.30
ot
0.64

0.61
0.80

1.05
0.65

0.07

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.

WITHOUT ‘Porasa— (Continued).
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Nitrogen.

In ammonia.

water-soluble.

Organic,

Organic,

water-insoluble,

Found.

Guaranteed.

Phosphoric Acid.

Water-soluble.

Citrate-soluble.

Citrate-insoluble. !

|

‘ s vTogal.

Found.

Guaranteed.

So-called

Found.

“‘Available.”

Guaranteed.

Station No.

0.74
0.06
0.25
0.08
0.14
1.87
1.14

0.59
1.07
1.50
0.86
0.90
0.08
0.62

1.35

1.48
0.32
0.03
0.44
0.85
1.46
144
I.15

0.13

0.85
0.05

I.23
1.25

2.21

0.28
0.61
0.83
0.96
1.06
0.42
0.99

0.10
0.04
0.14
0.35
0.15
0.24
0.60

0.33

0.16
0.13
0.34
0.32
0.39
0.83
0.37
0.11
0.19

0.58
1.23

0.03
0.08

0.27

0.49
0.85

1.65
1.83
0.88
1.14

0.37
0.48
0.96
0.59
0.48
1.86
1.35

0.01

1.02
0.58
0.46

1.27
1.02
1.67
L.IT
3.15
0.72

0.86
1.40

0.40
0.57

I1.20

1.70
2.42
3.31
3.84
4.10

3.08

3.28

3.50
1.03
0.83
1.65
2.51
3.38
4.24
2.63
4.27
1.68

2.00
4.38

3.61
2.55

3.75

1.64
2.46
3.26
4.10
4.10
4.10
4.10

0.80

3.30
1.70
2.50
4.11
5.00

3.20

3.29
0.82
0.82
1.65
2.47
3-20
4.11
2.47
4.11
1.65

2.87
4.10

3.2
2.4

3.25

7.25
6.55
5.81
3.01
3.01
5.56
5.69

4.65

784
2.88
3.70
1.82
3.05

4.91

7.31
6.51
7-04
7.10
8.78
8.19
4.03
8.74
1.10
2.21

7.07;

5.50

6.60
725

8.02

3.60
3.02
5.3I
4.63
4.93
3.35
3.49

5.63
1.56
1.87
8.70

2.83
1.03
3-03

2.87

2.01
1.97

0.50
0.79
2.41
1.57
2.24
0.52
0.70

0.79
0.38
0.49
1.1I5
0.63
0.28
0.28

0.54

1.27
0.81
1.25
1.61
0.65
0.97
2.60
1.41
0.28
2.01

0.82
0.57

1.62
1.29

I.41

I1.35
11.26
13:53
10.11
10.18

9.43

0.88

11.07
6.03
10.20
12,73
8.99
4.93
5.26

8.48

11.45
11.21
11.59
11.64
11.44
11.13
10.05
11.86

6.12
12,11

11.82
0.68

12.15
XL 7

13.19

I1.00
11.00
I11.00

I1.00
11.00
II.00
II.00
I1.00
11.00

0.00
11.00

I1.00

11.00
0.00

I1.00
I11.00

12.00

10.85
10.47
I1.12
8.54
7-94
8.01
0.18

10.28
5.65
9.71

11.58
8.36
4.65
4.98

7:94

10.18
10.40
10.34
10.03
10.79
10.16

8.35
10.45

5.84
10.10

11.00
0.1I

10.53
10.48

11.78

10.00
10.00
10.00
6.00
6.00
8.00
8.00

10.00
4.00
8.00

10.00
8.00
3.00
4.00

7.00

10.00
10.00
10.00
10.00
10.00
10.00

8.00
10.00

4.00
10.00

10.00
8.00

10.00
10.00

10.00

12520
12519
12701
12700
12053
12778
12086

12690
12783
12613
12612
12597
12601
12784

12808

12696
12693
12787
12522
125098
12695
12786
12614
12435
12694

12806
12807

12804
12600

12711




8o CONNECTICUT EXPERIMENT STATION BULLETIN 2I7.

NITROGENOUS SUPERPHOSPHATES

=]
Z
g Manufacturer and Brand. Place of Sampling. | P
s | | p
a \ 28
| | 3
a w E
i 3 | R
| Sampled by Station: }
! The Coe-Mortimer Co., New York City. 1
12714 | Excelsior Potato Fertilizer 1016 .....cvevvnueenes ‘;Greenwich ........
12524 High Grade ‘Ammoniated Superphosphate 1916 ... Millord .. :.i0s. - e $67.50
12713 | Prolific Crop Producer I9I6 ....oovveernnanaecnns [ABInEtON . bae, g 48.50
12717" | Tobacco Special ... .oovuesorsenerunrnunanneenees | Rockville vuvu..-. .. o8 61.50
12715 | Top Dressing Manure TR EDN R SR \Poquonock‘ A 69.00
13156° | Top Dressing Manure 5001 ST n e AR WA ‘.‘Somerville ........... :o.oo
| 4 7.00
4‘ The Essex Fertilizer Co., Boston, Mass. N y
12638 | Fish B AP EIIZOT. s it ot iair s b ds aiarale dls-uia o eidinie oroisise tim | Rockville ...........
12615 | Grain, Grass and Potato Fertilizer ........c.ccnnt South Manchester ... 58.00
12811 | Market Garden ... .ice.cemeacaacbecainosecansenes North Haven ....... b 47.00
12799  Potato Phosphate s diliaalsiaaldvlieh vt Madte o oinels Hartford .........i8 4 . 50.00
12812 | Special ToDACCO §=4 . covunrsrnencssrunsncanscene Rockville ........ 64.00
12853 | Tobacco Manure (o R R s S IR RS Granby .. .U 77.00
] ..
| © The L. T. Frisbie Co, New Haven, Gomm .7 (1A 3
12525 | Connecticut Special for All Crops ....o.oveveeenes | Meriden ..........: -
12721 [ Corn and Grain Fertilizer .....coocencnreveeeeees “ New London e 68.00
T Lo s e G S S et | Norwich «...o.oovee o e
12616 | Market Garden and Top DILESSer Laleis vihbis satvilote o | Rogkvﬂle ....... B ioe
12526 | Potato and Vegetable GTOWer ......oceveeennnce: Guilford ...... ... 71.00
12569 | TODACCO SPECIAl 11 vuvrsvrseeeaecunrnrannnsennnns Glastonbury ..... ggg‘s)
International Agricultural Corp., Buffalo, N. Y. ‘
12814 | Buffalo Farmers’ Choice ............. A el Bl | MOOSUD .. «zivees e o,
12820 | Buffalo Garden Truck ........ccoceeeaivrvenenees West Cheshire ..... 60'25
12816 | Buffalo New England Special ....oeeeiiaiineinen Southington .......s 49'30
12433 | Buffalo Onion, Vegetable and Potato ............ | Thompsonville ... .. 54:08
12818 | Buffalo Tobacco GrOWer ..........eocerececenees \West Suffield ......¢ g
12819 | Buffalo Tobacco Special il L. Lo s Sl Enfield i . ool 62',5'0
A. L. Koster, Suffield, Conn. \ ‘
12864 | A. S. T. Special Corn Fertilizer .....c.cueeeeeeees East Hartford .....s
Lister’s Agricultural Chemical Works, Newark, N. J.| [ .
12921 | Celebrated Tobacco Fertilizer without Potash .... -‘Ware}}ouse Point .. 72,75
12865 | Complete Tobacco Fertilizer without Potash ..... ; Burnside ..........- e
12529 | Plant Food TOI6 UL it e b e e | Yalesville ....... 40,00
12821 | Superior Ammoniated Superphosphate 1916 ....... | Danbury .........-o8 3.00
Lowell Fertilizer Co., Boston, Mass. [ ;
12833 | Animal Brand .........coceeeeceeees I Y Sk o as Wallingford ...... g 60.00
12922 | Bone Fertilizer .....c.ocouvnonrarerernnnnoersnss | Southington .....- <% 800

1 See note, page 74. 2 See note, page 75.

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH

WITHOUT PorasE— (Continued).
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\

In nitrates,

0.35
1.18
0.75
0.96
1.08
0.70

0.17

1.03
1.03
1.43
0.0
0.10

| 1.25
| 1.27

| 2.85
| 275] o

= th — —
itrogen. Phosphoric Acid,

|

Total.

Total. f
|

In ammonia.
Organic,
water-soluble,
Organic,
water-insoluble.
Found.
Guaranteed. ‘
Water-soluble.
Citrate-soluble.
Citrate-insoluble.
Found.
Guaranteed.

So-c
_“Available.”

alled

Guaranteed.

Station No.

| 0.95

| 0.21
| 0.08

0.02
0.63
0.21
none | 2.64
0.12

1.20
0.46
1.02
0.60
0.38

4.10
2.86
3-54
4.11
6.05

6.62

4.11
2.47
3.29
4.11 |
6.58

6.58

7.77
7.61
6.60
1.74
7.20

4-49

11.56
11.44
11.05
6.91
9.70

8.55

2.59
3.37
3.43
4.57
2.12

11.00
11.00
I11.00
5.00
0.00

10.36
10.98
10.03
6.31
9.32

7-33

0.97
0.60

284 | 1.22 0.00

=0
@

0.87
0.48
0.73
0.77
1.85
172

0.57 |
0.42 |
0.57
0.50
1.00
1.07

2.46
0.82
2.87
3.29
4.10
4.10

6.92
8.06
7.53
7.02
1.21

3.46

2.39
1.05
2.78
325
4.33
4.43

11.87
12.13
11.72
12.36
8.21
9.70

4.23
2.65
3.92
4.07
5.64
4.91

0.72
1.42
0.27
1.27
1.36
1.33

I11.00
I1.00
I1.00
I1.00

11.15
10.71
11.45
11.09
6.85
8.37

0.08
0.92
I.27
0.10

0.12 7
.00

0.88
0.73

0.63
0.29 | 0.54
0.20 | 0.33
1.I9 | 1.08
0.77 | 1.02
1.05 | 1.77

2.48
1.69
0.01
4.23
3.28
4.08

2.46
1.64
0.82
4.11
3.28
4.10

6.87
6.74
77

0.97 11.81
11.67
11.66
0.75| 9.85
0.77 | 11.67

.74 | 7.89

4.24
4.37
3.61
3.42
3.03
3.21

0.70
0.56
0.27

11.00
11.00
I11.00

0.00
II1I.00

I1.11
IL.IT
11.39
9.10
10.90
6.15

1.13
0.09

7-27
2.04

0.19
0.51
0.20
0.53
55 61
0.50

0.80
3.30
1.60
2.50
4.10
3.30

0.62
1.30
0.66
1.03
1.82
2.06

0.03
0.49
0.17
0.15
0.20
0.19

1.19
3.48
1.78
2.67
4.21
3.45

1.18
1.05
1.09
1.59
1.04
0.72

12.28
10.51
10.31
10.61
4.37
3.95

13.46
11.56
11.40
12.20
5.41
4.67

7.94
7.70
6.48
7.07
0.76
0.84

4.34
2.81
3.83
3.54
3.61
9 6 8

I11.00
I1.00
I1.00
I1.00

4.00

2.59| 0.03 | 1.74 | 4.53| 4.10 '2:05 0.67| 9.83|10.00| 0.16

0.05
1.03
0.14
1.45

0.15
0.76
0.50
0.26

2.78
3 1% 0

0.43
0.51

4.01
3.93
1.07
3.65

1.58
2.43
6.82
8.13

4.53
4.11
20.82

3.29

2.50
2.32
3.44
2.12

0.15
0.97
1.70
0.79

4.08
4.75
10.26
10.25

4.23
5.72
11.06

11.04

4.00
5.00
11.00
11.00

0.87
0.07

0.82 |

| 1.23
1.00

2.99 | 2.8
0.87 “ /A

22
2.04 | 2.06 -

13.28
12.36

1.94
1.75

I11.00
I1.00

11.34
10.61

10.00
10.00
10.00
4.00
8.00

8.00

10.00
10.00
10.00
10.00
4.00
6.00

10.00
10.00
10.00

10.00
6.00

10.00
10.00
10.00
10.00
4.00
3.00

8.00

3.00
4.00

10.

10.00

10.00
10.00

12714
12524
12713
12717
12715

13156

12638
12615
12811
12799
12812
12853

12525
12721
12860
12616
12526
12569

12814
12820
12816
12433
12818
12819

12864

12021
12865
12529
12821

12833
12922
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NITROGENOUS SUPERPHOSPHATES WITHOUT Porasz— (Continued).

~ Nitogen L R T
; | ; i : RYAEGE v
: E || bt b e e R
§ Manufacturer and Brand. Place of Sampling. %g 3 K] W) -g e = | -E -g ‘ | e | ii-\
i B | : | s |sBles] Bl 8B | 3 /Ewg
2 B | = =1 g g 3 g ; | £ i
| | ElEslERdE G EL BB LBl R g
o o = bz | b | 3 = L I < 8 8 g =1 < =
ge | S| S |S7]6F | ol o S 3 = (& / 5 t 3 o
Sampled by Station: B [ ! 1 ’ ' ‘ '
b ; \
12832 ]ilidr?lgrecslif%?;lrﬁef Co,Boston,Mass(Contmued) Sayhrook | hivosr i . $48.00 0-10' 0.10 | 0.57 0.64| 1.41| 1.23| 7.37| 3.56 1.79 | 12.72| I1.00 | 10.93 | 10.00 | 12832
12535 | Potato, Corn and Vegetable ..................... Warehouse Point ......, 68.00| 0.83| 0.99| 1.02| 1.14| 3.98/ 4.10| 5.04 | 3.57 | 0.70 | 10,21 9.00| 9.51| 8o 2
3268y’ | Potatn Mantre ins s o s o e e Wallingford ........... 5800 ....1 096/ 083 0.86| 2.65| 2.46| 6.81 | 3.82| 1.60|12.32| 1T.00 Ig 63 Io.og ::5»35
125344 PotatodPhigsphatel & 0 dl el e it ol B Suffield. i 62.00 0‘93 095 0.54| 0.68| 2.80| 3.29| 7.27 | 3.52| 1.04 | 11.83| 11.00] 10. 79 | 10.00 12224
T2 B D oD ACE DM BRI OE, v it S g L s T Warehouse Point .. ... 3 | 69.75| 1.52| 0.11 | 086 | 1.66 | 4.15 | 4.11 | 3.65 | 4.46 | 1.55 | 0.66 7.00| 8.11| 6.0012834
The Mapes Formula and Peruvian Guano Co., I
New York City. !
12837 (iCo S Spetaliwithout BPotashiisst el Ce i e iierns Hartford. [l 0 : 6§'°° o.ng LIT| 021 | 2.16| 4.20| 4.12| 0.39 | 3.94 | 0.79 5.12| 4.00( 4.33| 4.00| 12837
TaR3ctl Genpral \Crop d016 /i i aein s Wil ka0 Windsor Locks ........ | 03| 04310 0.58] 1.64| 1.65| 0.86| 5.85 | 4.55|11.26 | 10.00| 671 8.00 12835
National Fertilizer Co., New York City. bo5 | 0.1 M‘\z e i
) _ .. | 0. ) ; 24| 411 1. '
AEe [Five ot Tabaees Mansrer 101 o S e | :s| oo | ..~ (ol 351 S1E| SaEl S te| 2011 0el 5db| wod | zeger
12539 | Nitrogen Phosphate Mixture No. I .............|Guilford ‘ Qoo| 7| 2007|0151 079| 1.01| 082| 5.49| 4.82| 0.70| 11.01 | 11.00 | 10.31 14' i
12541 | Nitrogen Phosphate Mixture No. 2 Wa]lingf&r.d ........ 4800 .. .. 0~08‘ 0.38| 1.20| 1.66| 1.65| 7.21| 3.07| 1.82]| 12.10| 11.0 ‘38 et e L
12842 | Nitrogen Phosphate Mixture No. 3 .. ........... Willimantic .. ........ . 55:00| 0.47 | I.14 | 0.04| 0.96 | 2.61 | 2.47 | 6.62| 3.70| 1.60 11.02 11.03 18.2 gl
12540 | Nitrogen Phosphate Mixture No. 4 o Tai B Goltord b .A 690(} 8'94 140 J 0.I41 095 | 3.43 | 3.29| 7.44 | 3.43 0:99 11.86 | 11.00 10:§; iggg :Zgiﬁ
12843" | Nitrogen Phosphate Mixture No. 5 ............. Windsorville .......... - 0'% 5'15: O-Sg 1.20 | 3.46 | 4.11| 2.74 | 5.77 | 2.53 | 11.04| 9.00| 851 8.00 12843
12844 | Tobacco Special without Potash ................. Rockville: ... o... ... : 23 0.00] 3.30| 4.37 | 4.53| 1.08| 3.90| 0.52| 5.50| 4.00| 4.08 3.00 | 12844
E d Fertili ik 4
xafiug? Corfg‘gd Eﬂ?ﬁ Fe:glligz:r Co, BOStO.n; Mass Ay : Lsasg| 2O5| 0-12] 0.50| 060 1.27( 1.23| 7.26| 3.60| 2.11 |13.06| 11.00| 10.05 | T 8
rasgz | Potato Fertilizer ................................ | Meriden ... ..., . -\5050| 010 | 086| 0.72| 0.79| 2:56| 2.45| 674| 377 | T.52| 1307 | T100| Toss| 1oan| 2049
12850 | Special Tobacco Manure - Hazardville ' vy 12710121 0.96| 1.86| 4.21| 4.10| 3.00| 5.47| 1.73 | 10, 29| 7.00| 8.56| 6. o
12848" | Standard Phosphate ... ... 111111111111 | Rockville ... 111l IR0 | 008 | 007 0.32| oo| 087| o8| 71| $5| 153 | 17:28 | 17es| resg| rose| e
12543 Stiperphospiiate L2 Wil WUk Bue Lo i North Haven ........ 68.00 1'43 0: g’ 0.57| 0.80| 2.88| 2.87| 7.64| 3.61| 0.43 | 11.68| 11.00 I1.25 | 10.00 | 12543
128511 Tobacco, Grower |s-4:ps L.l s el iyt Tl Warehouse Point .. ... ) 0.05 1.00| 1.69| 4.20| 4.10| 0.84 542| 1.59| 7.85| 5.00| 6.26| 4.00| 12851
Nitrate Agencies Co., New York City. 600/ 13
12852 || 4=10 Universal MixXture ... .uicb.iv fvois ve e s iss Milford ... .2 L - 04 0.08| 084 3.23| 3.20| 7.80| 2.28| 0.68 | 10.76| 11.00| 10.08 | 10.00 12852
__ Olds and Whipple, Hartford, Conn. 50| .10 ! s
12576 |Special Grass Fertilizer (less Potash) ............ Fattory il . Uk oS 8 33| 0.13| 3.51| 5.07 | 4.95| 4.12 1.70| 0.95, 6.77| 4.00| 5.82| 4.00 12576
; : 3 5o | 048 3.36 : :
12428 |Special High Grade Tobacco Starter ............ SOMETS .. .ilv:.ns sl , 4726 | - 5.21 9.05] 0.06| 2.23 | 1.50 | 0.64 | 4.46| 3.00| 3.82| 3.00|12428
12544 | Special Onion, Corn and Potato Fertilizer ....... |Factory .............. 57.05 013] ;?g 035| 1.49| 2.84| 2.45| 562| 3.16| 0.64| 0.42| B.00| 8.78 gﬂo 12224
T2Bzn b SpeciallPhospharel wiy . et ns i s bl T Fagtoryi ki oo s o . | 020 2.78| 4.27 | 4.11| 3.04 1.49| 1.00| 6.43| 4.00| 5.43| 4.00 12870
1 1. i o
124291 TobaccoSpecial i Hertilizer ., 2L 0 g8 e el SOMETSs [\ 4.0 . 04| 0.05 3.17 4.26| 4.11| 1.72| 2.55| 1.60| 5.06| 3.00 4.27| 3.00 | 12429
Parmenter and Polséy Fertilizer Co., Boston, Mass. : : 3 0.59| 0.88| o 50| 0.81| 2.87| 2.8 6
T | S Tibhe e e R B S1o| 010| 120| 10| 455| 410 32| Ta0| 133 | 7ies| Seu| sre| en| 28
12871 | Star Brand Superphosphate ............c.c..ouu... Highwood /... ..... 5% . 05| 0.42| 0.83 | 2.43| 2.46 | 6.68 | 4.03 | 0.60 I1.31| I1.00| 10.71 | 10.00 | 12871

1 See note, page 74.




84

CONNECTICUT EXPERIMENT STATION BULLETIN 2I7.

NITROGENOUS SUPERPHOSPHATES

P =
S
Z
_g Manufacturer and Brand. Place of Sampling,
a |
Sampled by Station:
Pawtucket Rendering Co., Pawtucket, R. L.
12804 | Farm Favorite Brand 2J2-10 ........covviiiinenns Norwich .. &5 5.
12803 | Potato Fertilizer 4-I0 ........icooiiiianicncnaees Hebrom 2. o oL
| Reliable Fertilizer Co., South Manchester, Conn.
12896 | Fish and Phosphate 0l 0 e hhinss eivaiea sais’s FaACtOTY ol sini ov
|
| The Rogers and Hubbard Co., Portland, Conn.
12874 | All Soils-All Crops Phosphate ................... Hazardville 1. .. < O
13327 | Bone Base Oats and Top Dressing ............... Somerville ... .....8 4
12879 | Bone Base Oats and Top Dressing ............... Milford
13031 | Bone Base Soluble Corn and General Crops Manure | Gildersleeve .........
12875 | Bone Base Soluble Corn and General Crops Manure | Branford ............
12877 | R. & H. Bone Base Soluble Tobacco Manure .... | Gildersleeve ........¢
12578 | R. & H. Complete Phosphate .................0. Branford ...........8
12618 |R. & H. Climax Tobacco Brande. 0 0alne il e WiAndsor .o .. «« s
12617 ‘ R.\& H. Potato Phosphate ... v oo diciigialse saiais s Gildersleeve ........s
‘ F. S. Royster Guano Co., Baltimore, Md.
12577 | Corn and Oats Ammoniated Phosphate ... i Branford «.........
12777 | Corn and Oats Ammoniated Phosphate ! ..ok New Canaan .......8 :
12776 | Landmark Ammoniated Phosphate ............. New Canaan .......:8
12925' | Penguin Ammoniated Hhosphate: .| o fas i Glastonbury ........
13317 | Penguin Ammoniated Bhasphate .G e binee «fsmiss East Hartford .... .8
12579 | Perfecto Tobacco Formula .......ccoouiueinenen. Windsor ... .. .. .. a0
12627  Prime Fish Ammoniated Phosphate New Canaan ....... -
12028  Steven’s Formula .......ccoviiiiiiiiieincnin... Glastonbury ........
Sanderson Fertilizer and Chemical Co.,,
[ New Haven, Conn.
12931 | High Grade Ammoniated Phosphate ............. Stratford ........ 5
12032 | Phosphate without Potash ...........ocvvnennnnn Shelton. . ... o
12631 ’ Special without Potash ..........cooieniineennnn Wethersﬁeld ool s
12580 | Tobacco Grower I916 ..........cccoveeesrocsee.es Silver Lane ....... 8
12930 |Top Dressing for Grass and Grain, 1916, without
Potaghils [0 sl e Sl | idais hdiyiaialsite s Mount Carmel ......
| M. L. Shoemaker and Co., Philadelphia, Pa. :
12935 | Swift-Sure Phosphate for Tobacco and General Use | Glastonbury ........«
Springfield Rendering Co., Springfield, Mass. ; i
12036 | Animal Fertilizer .......cccoviieeennnnancnennens Thompsonville ......

1 See note, page 74.

price per ton.

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.

Nitrogen,

In ammonia.
water-soluble.
water-insoluble,

Organic,
Organic,

-1 074| 013 0.38
| .04 | 0.57 | 1.77

. | I.35 0.19! 0.57
{ | |

| 0.28 | 0.14| 0.45
0-03! 0.31 | 0.50
- | 1.32] 0.27 | 1.14
0.64 | 0.23 | 0.70
085 025 0.62
0.99 0.I0 | 2.73
0.90 | 0.24 | 0.46
0.82‘1 0.16| 3.10

\ [

150 | 0.45| 1.30
0.74| 0.31 | 1.20
I.I2| 0.37 | 1.0I
0.12 0,14‘, 3.34

104 | 0.74 | 1.88

O.11 ' 0.81 1.09 0-76
|

Found.

2.24
3.27

1.79

3.85

6.09
6.37
2.40
2.35
5.02
1.25
4.33
2.11

0.87
0.84
2.73
.74
1.83
4.02
1.60
4.19

3.47
2.49

4.65
4.90

3.57

2.77

|
\

Guaranteed. | .
Water-soluble.

53

,..
(o)}
i
00
N n
i e

w N
O\Oh

| 8.21
0.07

oo
88 &

2.49
2.22
.15
4.92
0.07

4.42
4.28
7.13
5.26
6.71
1.44
| 5.21
1.76

328 7.34

2.46 ‘ 7.03

‘ Citrate-soluble.

1
|

4.75

5.47
4.60

8.23
9.53
2.51
2.94
5.38

3.00
3.60
2.82
3.68
3.69
3.22
3.11
3.28

3.67
4.97
3.57

397
4.24

3.70

4.24

Citrate-insoluble.

0.86
0.55

1.56

1.61

8.89
7-55
3.48
3.79
2.70
0.96
1.66
1.52

1.02
0.91
0.64
1.38
0.01
0.93
0.00
0.70

1.83
1.82
1.84
0.22

2.62

2.56

0.78

l
|

WITHOUT PorasE— (Continued).

- Phoéphoric Acid,

ey Total.

Found.

11.03
11.08

12.87

14.57

14.43
12.15
13.06
14.24
13.38
8.39
6

4.07
16.16

8.44
8.79
10.59
10.32
T1:31
5.59
0.22
5.74

11.85
11.46
12.32

5.12

11.09

13.60

12.05

“ Guaranteed.

I1.00
I11.00

10.50

13.50

12.00
I2.00
I12.00
12.00
13.00

8.00

4.00
15.00

8.50
8.50
10.50
10.50
10.50
4.50
8.50
4.50

I1.00
I1.00
I1.00

0.00

12.00

I1.00

| So-called

85

“‘Available.” |

1 Found.

10.17
10.53

I1.31

12.96
5.54
60

9.58
10.45
10.68

7-43
3.01

14.64

7.42
7.88
9.95
8.04
10.40

8.32
5.04

10.02
0.64
10.48
4.90

8.47
11.04

1T.27

|

|

|

| Guaranteed,

10.00
10.00

10.00

12.50

6.00
6.00
10.00
10.00
10.00
7.50

14.00

8.00
8.00
10.00
10.00
10.00
4.00
8.00
4.00

10.00
10.00

J
|
|

| Station No.

|
|

12894
12893

12896

12874

13327
12879
13031
12875
12877
12578
12618
12617

12577
12777
12776
12025
13317
12579
12627
12928

12031
12932

10.00 | 12631
3.00 12580

8.00 | 12930

9.00 | 12935

10.00 | 12936
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86
NITROGENOUS SUPERPHOSPHATES WITHOUT PotasHE— (Concluded)
—(Concluded).
AT T % T = 7
B - ~ Phosphoric Acid. ‘
S d 5 Total TSy S, calle e
s : 3 o e b . 4 g | Total « So-called |
8 Manufacturer and Brand. Place of Sampling. ﬁ?, “ K "§ :g 5 = = _‘g i e Aval1able. \
E=l T o = = @ ) . 4
3 RN e e L e
ORI L B R T g ko
95 o o p | R 3 s 2 e b S v B G 8
ORI 8 - L 0 e 8 e
. | S | = G S | &
Sampled by Station:
AVirginia—Carglina C}}llemi;l:al Co., NewCYork City. A
12960 | Ammoniated Bone Phosphate for AllCrops ..o OmMaston .cq.. ... :
12941 | High (I;‘r)radehCorn and Vegetable Compound with- (4 o0 S $55.00| 0.10| 0.10| 0.32| 1.29 | 1.81 | 1.65| 8.42 | 2.15 | 0.2c [ 10.77| 11.00/ T0. 57 | 10.00 | 12960
outiPotaghil i ciiablae it il sl vas s e orth Haven .......... 1 0.21] o. ¢ :
12582 | Indian Brand for Tobacco (C. S. M. without Potash)| Glastonbury ............ i 5350 0.26 ggg OI4 ;g‘;’ 2-152 2.47| 862 | 2.36 | 0.23 | 11.21 | 11.00| 10.08 | 10.00 | 12041
12635 | Tobacco and Onion Special .....oovvvvernaennnnes Glastonbury ..........8 1.50| 0.50| 1.41 ‘31:41 ;r;; gg; igg g.gg ggg 5.00| 4.57| 4.00|12582
» J g = 2 .2 i
What Cheer Chemical Co., Pawtucket, R. I. 9.00] :7.93|" 8.00/ 12635
12491 | Ammonia 4 Acid Phosphate 10 .........c.eeene. Guilfordidl ko Vs 0.40 | 0.08 3".2‘5‘ S e 4
. SWilcou: Fertilizer Co., Mystic, Conn. e ol o R0 2401
12800 | /Corn Special o hon o shi bl i Sl i TNELON <ol 2ot mee il 60.50| 0.56 | 0.8~ 6
12808 | Grain Fertilizer .........ccorcaieerennaiann nnes Ellington i.. .. v -« o B0 08| ool 046 1.57| 3.46 | 3.30| 7.67 | 3.04| 0.83 | 11
ili 00| o. .08| 0.28| 1.26| 1.80| 1.6 3 |11.54 | 11.00 | 10.71 | 10.00 | 12899
12584 | Grass Fertilizer .........ooooiierioiiaioreieeenes Suffield . il s ool 60.00| .11 | 0.87| 0.46| 1.62 | 4.06 4.1;5 gg? g?g ;;481 : cl).gs 11.00| 10.5T | T0.00 | 12898
i Worcester Rendering ((:;o., AuPl‘)urnl, Mass. o ; 27| 9.00| 899| 8.00) 12584
12897 | Royal Worcester Corn and Grain Fertilizer ....... aHam .l 50.00| 0.2
12641 | Royal Worcester Potato and Vegetable Fertilizer.. |Putnam .............+i8 63.00 2_;8 g;g ?‘g; g'gg g;g ;gg g-;o 4.3§ 0.63 | 11.10| 11.00| 10.47 | 10.00 | 12897
' ' : 3 ; .72 | 4.48 | 0.75 | 11. : :
Sampled by Purchasers: ] 75 |11.95| 11.00 | I1.20 | 10.00 | 12641
12556 | Amer. Agri. Chem. Co.’s Ammoniated Fertz. AAA | Deep River :—Connectict <
ley Orchard Co. .... 264 | 2.47 120811100
12840 | A. L. Koster’s A. S. T. Special Corn Fertilizer ... Hartford :—Fassler and § j 12556
bR LR
: &) 3 v B 4.17| 4.10| 7.18| 1.
12437 | Olds and Whipple’s Tobacco Special Fertilizer ... West Suffield:—H. C. B 68.50 | 0.68 od e / 126 | 0.54 | 8.08 8.44| 8.00| 12840
13335 | What Cheer Chemical Co.’s Special Tobacco ..... Silver Lane:—Thos. Mol 5500 |, . | i fez 1‘7‘? 4.11| 1.99| 1.32| 0.83 | 4.14| 3.00| 3.31| 3.00| 12437
s o ol .75| 3.00| 2.21 | 3.03| 0.88 | 6. ; ; ] 4
Manufacturer’'s Sample: Lo IR - 13335
13238 | Pawtucket Rendering Co.s Animal Brand ........ Pawtucket, R. I ......« 0.41| 0.56| 0.60| 1.00| 25| 28| 6
| 5 07| 6.79| 3.30| 0.54 | 10.63| 11.00 | 10.09 | 10.00 | 13238
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NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH.
In the table are given 107 analyses of brands belonging to
this class. (See page 92.)

ComPposITION AND CoST OF THE BRANDS.
The amounts of potash guaranteed are naturally much smaller

than before the war.
Of the samples drawn by the station agent

1 per cent. of potash was guaranteed in 72 samples.
“ [ [ €“ g g 3
2 15
3 “ “ [ “ g “ g “
«
4 “ “ “ 13 [ “ 7 I
103

Of nitrogen

.82 per cent. was guaranteed in 14 samples.
3 “ 6« €«

1.65 b/ 24

2'47 [ “ “ [y 17 [

3 29 g ““ “ g 18 3

4.11 “ [ [ “ II g

Over 4.11 per cent. in .......... 18 L

Scattering .....c..coaveseccnnss 4 i
106

To compare the relative economy of purchase of goods having

o

these different guaranties of nitrogen we may make a “valuation” |
of the fertilizer elements guaranteed in each, allowing 45 cents
per pound for nitrogen, 10 cents for “available” phosphoric acid -

and 30 cents for potash.

This has been done in the case of each brand, the valuation

then compared with the average cost of each formula having
the same nitrogen guaranty, the percentage difference between

the quoted retail price calculated and the weighted average deter-

mined. The results are as follows:

PERCENTAGE DIFFERENCE BETWEEN COST AND VALUATION.

Percentage

difference. per ton.
10 brands carrying 0.82 per cent. nitrogen ..... 52.2 $46.99
23 # 5 1.65 @ & AR £ 58.39
s I i 2.47 3 A RV 32.4 62.21
Tdv % 3.20 ! 5 PRIARG F 71.41
1005 1 8 4.11 -+ L o SRS 73.38

Average cost

NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH. 89

The “percentage difference” represents approximately the per-
centage amount, reckoned on the cost of the fertilizer ingredients
themselves, which covers the costs, profits and losses of manu-
facture and selling.

The practical lesson taught by it is that it does not pay the
buyer to get low grade goods if he wishes to buy a fertilizer
for general use. The ton price is lower but the plant food in
them costs more.

In cases where he wishes to use a relatively small amount of
nitrogen with a larger quantity of phosphoric acid on a special
crop, oats for example, he can generally save money by buying
a small amount of high grade fertilizer and using with it a proper
amount of acid phosphate, if he does not find it even more
ecpnomical to buy all the chemicals unmixed and prepare the
mixture himself. The economy of this practice must be largely
determined in each case by costs of the chemicals and labor
locally, and method of payment.

GUARANTIES.

Of the brands sampled by the station, 7 failed to meet their
guaranty of nitrogen, 4 failed in available phosphoric acid and
9 in potash while two were deficient in both nitrogen and potash.
.In all cases, however, except those named below, the deficiency
n one ingredient was fully covered in money value by the excess
of another.

. In five brands the money value of the deficiencies was more
an one dollar per ton, valuing nitrogen at 45 cents, available
Phosphoric acid at 10 cents and potash at 30 cents per pound.

Deficiency.
12781 Armour’s Grain Grower 2-8-2 ..................i... 1.18
§2709 Bowker’s_ Cogaplete BERbEe s ol st ot 1.97
I:g?x) if)wker’s Lawn and Garden Dressing ................. 2:52
i isters Special Tobacco Fertilizer 1916 ............... 118

Pawtucket Rendering Co.’s 2-8-4 Fertilizer ........... 2.10

QuaLiTY oF THE NITROGEN.

byrlt‘::e solubility of i the water-insoluble nitrogen as determined
€ two methods in use (the neutral permanganate and alkaline

o e
ﬁitrmangajnate.met}%ods) indicates that a portion of the organic
rogen is of inferior agricultural value in the following brands:
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12781 Armour’s Grain Grower 2-8-2.
12915 Atlantic Packing Co.’s 2-8—4.
12536 Mapes’s Potato Manure 1916.
12629 Royster’s Fish and Potash Guano.
12924 Royster’s Truckers’ Delight.

ANALYSIS REQUIRING SPECIAL NOTICE.

12628. This sample, page 96, contained very much less nitro-
gen than was guaranteed in the brand which it was supposed to
represent and also contained 2.52 per cent. of potash which was

not guaranteed in that brand. It is quite certain that through -

some error the sample does not at all represent the brand the
name of which it bore. '

BoraX IN FERTILIZERS.

Borax is known to occur in the potash salts obtained from'
Searles Lake in California and it has been proved that even
rather small amounts of borax in a fertilizer may be poisonous
to crops. ]

The United States Department of Agriculture prescribes that.
no fertilizer shall contain more than two pounds of borax or
its equivalent in the ton unless the actual amount of borax is
plainly stated on the package or its tag.

The Maine Department of Agriculture through its Division
of Inspection has ruled that any fertilizer containing an appreci-
able amount of borax or its compounds will be deemed to be'
adulterated. :

In our opinion there is very little chance that any dangerous
amount of borax will be found in fertilizers hereafter. Manu=
facturers are fully aware of the danger, which may be as disas¥
trous to their business as to that of their customers. /

HOME-MIXED NITROGENOUS SUPERPHOSPHATES.

13400. Made by H. D. Johnson, Highwood. 630 Ibs. tank-
age, 400 Ibs. Nebraska potash, 800 Ibs. acid phosphate, 100 1bs.
nitrate of soda.

12988. Made by Wesley N. Peck, Mt. Carmel. “Two parts
acid phosphate, one part cotton seed meal.” '

12972. Mixed by Olds & Whipple, Hartford, to order of the
American Sumatra Tobacco Co., Silver Lane Plantation.

S ST T e Y

NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH. 91

12971. Mixed by the same firm for the sam :
t
Windsor Locks Plantation. I g

ANALYSES.
! : 13400 12088
Nitrogenynunitrates e ey giguitl s I iice 9 I299782 I:%?
as armoriiac s b B 0.30 o:o7 o‘o7
organic, water-soluble ...... g 0.08 0:47
active insoluble .... $2.34 el 2.22 1.58
inactive insoluble ... J _ P 2.02 1.73
total . '
- e 4.20 2.03 5.37 .48
Phosphoric acid, water-soluble ....... 0.70 11.73 0.67 g.;o
citrate-soluble ...... 4.96 1.34 5.55 5.00
citrate-insoluble ..... 2.64 0.20 0.23 0.26
i -6 LBai e I B et 8.30 1327 6 6
Potash, calculated as muriate ........ 1.36 Ev A o‘sg
asisulphate 'l ¢l i igiar 2.00
totalhe s gl slie sl 4.57 0.66 utid i 3.66

VI. MISCELLANEOUS FERTILIZERS AND WASTE‘
PRODUCTS.

TOBACCO STEMS AND STALKS.
Three samples were analyzed as follows:

13390. Green Tobacco Stalks. Sent b i

E ent by W. S. Pinney & Co.,
12495, Tob.acco Stems. Sent by L. Wetstone, Ellington.
13525. Whipped Tobacco Stems. Sent by Windsor Paper

and Waste Company, Windsor.

ANALYSES oF ToBAcco STEMS.

St‘atlon NG L I Tt S 13390 12495 13525
Nitrogen ¢ b sl s s 0.27 2.13 1.03
Phosphoric acid ........... 0.05 0.53 0.56
Potash (Fotal) s /s i gy 0.41 6.09 4.84

St;ﬁfe sample of green tobacco stalks, 13390, consisted of 29
L s from shade grown tobacco. Calculating 11,000 stalks to
acre, they would contain the following :

Nitrogen P

............................. 60.
Phosphoric acid .. ... ool I1 25 POl‘l‘ndS
Dotashys vt ety it eyl 91‘9 g

(Continued on page 98.)
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NITROGENOUS SUPERPHOSPHATES ‘ witeE PoTAsH.
33 | | A R /"' Nirtil;ogen." he E i Phos;phoric Acid. ARy “ l:;oti;l:i“ /5 R

| | s S M e = o7 1 A U S (50 X R

v | B | g Eee e et LRGRe

g | | . 1| A RCE Tk | A G

g \~ Manufacturer and Brand. Place of Sampling. g -g ..g .§ E ]:_g % § '§ \‘ | ?) l g ‘ —% L

2 B | 8 ERdueaciiho B e AR R L ; | E | B g
| 4| 507 |0k & O[BE‘G&SQS[@\@I«?@S;?A
| = &

| Sampled by Station: ; <‘ !

i icultural Chemical Co., New York City. , |
12643lC?rrxgigzatf’(ﬁggci\l,{ix:sre ........... ._’ ....... et | Southport ........ . 078| 1.32(021| 1.07[3.38| 3.20 0.15 | 1.65 | 0.46 | 11.26 | 11.00 | 10.80 | 10.00 | 3.28 | 3.28 | 3.00 | 12643
12653 | Odorless Grass and Lawn Top Dressing Revised ... .. | Glastonbury ... .40 015 | 016|085 | 362 301|304 | 202 00| 646| Soo| 506) 500 b

'\ th Phosphate I9I6 .......cccecvesseesase-.o. | Glastonbury.... 47 | 111 |o. L : 473 ) : ; ; ; i : { 1
i sty Compl M b ol Vi ot S 15 S sl il o8 g S S0
12760 | Bradley’s Corn Phosphate 1916 ........... witiep i eeion | ALIINE o ) j 003 o. . : ) .65 6. : ; ; : i ; ) \ 3
12%07 Bradley’s New Method Fertilizer 1016 ................. Is\Il?frﬁvglaék. ...... o ... [0.03 g.g; g.gg g.%ssg 2.3;;6.857; zgs ?%1* Ig.gg 1?)'88 8.9§ S.gg g.§4 ;?g ix ::g:;
12647 | Bradley’s Potato Manure TOY6 . os o alsias o v chfuishinint cales Wiltkaabtic o o1 : 0.7% 0.73 0‘05 0-94 1-74 1‘65!%.85 .27 ity e Ig-g 1(9)‘00 0-72 i 4 s 1
127621%rag%ey12 E"%t"sie%’gﬁfrgfﬁﬁ?o""""”"Iiﬁif'.f'.ﬁiﬁ East Ri"e‘;.--&"" R g'gg 0.43|0.51 [ 1.02 0:82§ 7.68 33% 028; 1122? 11.00 Io:gi 10.00 | 1.00| 1.00|1.00 | 12905
12Q05 | radley 5 .oea Fowl UUarlO ceeeeveee o or e .. ) !

12372 Bradley’s Tobacco Manure Carbonate ................. g:issttolih.‘f. ° ....... | A 1.<I)<2) 8.02 g-gg ggg g-gg ?ggggo zltz;? CI).(I)Z 1(5).3(; Ig.gg gi? g.gg g.gg g-gg ?% ;:gzg
12610 | Bradley’s Unicorn I0I6 ......coeeeeerinenneceeesens e SN 3 g. ; 0.;,8 P 2.47 8.142; i bl o A o o il e
1272&1%32: %ggi: (}:;‘g;rrlxolﬁir;%rllg?lh6oébh.a{tg 1916 North ff{ﬁ;’e“ o:gg 0.06 | 0.25 | 0.41 | 0.81 082 6.58 | 2.17 002| 067 9.00| 85| 8.00 0.78| 005 1.00|12764
12 asbainia, LOOBOIA A e s SRR R e o o reldl . oo 3 .

IzgogiEast India Potéto amli G?6rden Mantire .. S0l e ]Iérlgvgrr(l_‘,aiaan ..... 3 g,gg g,zlgi gfé égé ggg ggg!iig gg? ;cg)g I;ﬁ Ig,gg ggg ggg g.gg (I).;g ;.gg ;:gg

FOXO S5l 0 jveio o7 a Lok o is mre gl'prapes N eiofons | 0. ., { X X .02 4. . { 3 i i K K . o
;zggg 8?1?1:1 i]g:il:ctegjm rrfé]r?{aa;ce ngissolved Boae 1016 St alig ggﬁtgpl‘fraéndfe.s"‘f‘: g.ig 0.41 | 0.22 |'0.83 I.§6 1.851 ggé 1.61 | 1.01 | 10.18 | 10.00 g.Ig g.gg g.&z; (:.gg i.gg ::gg’;
12515 | Quinnipiac C!imax Phosphate ?916 ..... 6 ............... jWindsor g . _.‘.0:47 g;i 82‘; ggg 28? 2'4;5'78 ggg (I)?g igég Iggg 3;8 9,00 0:28 0:90 I:oo ok b
126491 Quinnipiac Fish and Potash Mixture 1916 -------------- Santhporttl . 3 k - ABE oz 0.96 3.09 3.295 8'43 Ihgo I.O7 H.40 e 10.33 9.00 ey Mg
12650[ Quinnipiac Market Garden Manure 1961 e R S ) 080 0:05 .89 3-44 4.35 4'53‘1.58 3-07 0.36 5.01 4-00 4:65 3;00 0:35 el
12909 | Wheeler’s Cuban Tobacco Caed ity e R e St Aol 0 033 0.93 1'79 1'6519'06 1.44 1.24 11.74 400 o bty o S B od (g
12651 Wheelerzs e F?\?lhz?r igig | East Hampton ... 0.11 | 0.67 0:25 1203 2.06 2:06: 8:47 1.81 | 1.18 11246 11.00 | 10.28 | 10.00 | 0.80 0.96 | 1.00 | 12908
12908 | Wheeler’s Potato Manure 19 "Fertilizer 1016 .. ... ... | Waterbury ....... - 0461048 ... |0.01 | 1.85| 1.65 5.54 | 5.00 | 0.63 | 11.26 | 10.00| 10.63 | 0.00|0.40| 1.00|1.00|12513
pses) W ang E{aﬂli’s Bh//llzg\%}:)l\irssngli lEzfirtilizer'f916 ov.o || Milford:. ... .. &8 . © 012 1.05 | 0.22|0.98 | 2.37 2.47{ 7.68 | 1.45| 1.10| 10.23 | 10.00| 9.13| Q.00 |0.96 | 1.07|1.00| 12913
i:g:i!&:ﬂi:ﬁ: :Ed CIZ:k’z Special Prolific Crop Producer .... !Waterbury ...... 4 i 910 (0.11 | 0.21 | 0.39 | 0.81 o.Sz; 6.63|2.25/086| 9.74| 9.00| 888| 8.00|0.76| 0.92|1.00| 12514
| R .- {

l Armour’s Fertilizer Works, Chrome, N. J. S ‘.New Canaan ...-48 ,°‘2I 0.23 10.06 | 0.50 | 1.00 0.82!3.73 4.55/0.78| 0.06| 8.50| 8.28| 8.00|0.60| 1.99|2.00| 12595
12505 | Armour’s |Crop GrOWer .....c.c.conceeroornonsrnneses | New London ..... { 967 0.12 0.14|0.72 | 1.65 | 1.65/4.11 | 3.99 | 1.37 | 9.47| 8.50| 810 8.00 0.60| 1.77|2.00|12781
12781 | " 2Armo§1r’s @iwiln Growera-fra iUl | Windsor Locks S '§-°I 0.17 | 0.07 0:56 1.81 1.6515:50 2:56 0:72 8.78| 850| 8.06| 8.00|1.52| 3.13|3.00| 12518
Izslg‘ﬁrmol‘i;’: rS‘);)ge_c::alTobaccoGrowerNoI ........ | Suffield ...co0.- ‘ 'o'g; g~07 0.23|2.75 | 4.07 | 4.11/2.38| 2.56 | 2.19| 7.13| 4.50| 4.94| 4.00|0.23| 1.00|1.00|12958

rmo S Losmatriaddgs: ‘ i ; : ;
izgngrmour’s Wheat, Corn and Oats (Special) 1-7-1 Fertz... iNew Haven 34|0.09 | 0.44 | 0.06 0.821 2.31|4.70|0.01 7;92 7.50| 7.01 7too 1.02| 1.02|1.00| 12517

| . . 2 | v 10 | ’ 7

| z SHNpRe Easd i 0 Have.n.,.?o’n.rf ........ New Britain ..... | -og; 0511032047 | 1.67 | 1.64 6.23 | 2.05 | 0.47| 0.65| 0.00| 0.18| 8.00|2.20| 2.20|2.00| 12914
129:2;{\&3;3;&2;8;4 ....................................... New Britain ....- | 049 0.29 | 0.44 | 1.50 4|60 3 o 0 e bR e nel Barl Boaiasn g re o iRasks
1291 —O—4 st te st sese s ss s ss a0 | 6. l b

; ) o : , Mo, ‘

} ) hhl?»erlgl'lue1 I::rglgfgfiz(é?., Bridgeport, Conn. | Ellington ....... . o_;; ?-go 0.02 | 0.45 | 2.01 2.50{ 7.76 | 226 | 0.33 | 10.35| 9.00|10.02| 8.00|2.00| 2.09 |2.00 12782

omplete Fertilizer .......coooveevaceccssens RUESOR 7o _ o |5 2 ;
ii?gi‘giikihiii c°m§1ete P ODACEO. s s sis st orsieiaaterd bie:e]oiotoinio Scitico ... ‘ 010.24 | 1.56 | 4.37 4-11}2.41 1.88/0.19| 4.48| 4.00| 4.29| 3.00|0.31| 1.55| 1.00| 12785
eqe 3 . Or ;

i ’B%vgl:gglizrtlhzer Co,NeW Y°rkC!ty ........ Millda]ﬁ .......... . ?Zg o.og 1.05 | 3.50 3.29? 8.51|1.84|0.77| 11.12| 11.00| 10.35 | 10.00 | 0.76 | 2.87 | 3.00 | 12709
iiZﬁ?\Bo%e";”ss COMPIete 3-8-3 «eransnrsnsnnsnesosionasanconss Rockville ........ ~ 0.16 | 0.69 | 2.47 2-47\6-82 1.05/0.70| 9.47| 9.00| 8.77| 8.00|1.74| 2.64|3.00| 12707
3 -

-l R »

o :g;: ;c;:age 80. 3 See note, page 90. Otash as carbonate z.05.
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NITROGENOUS SUPERPHOSPHATES wiTH Porasa— (Continued).
=  Nitrogen. Phosphoric Acid. i Potash:
! e AR
g | & :g TOtal‘ e s :g: ‘ Total. :tigﬁ?';ﬁg"y ! ‘
8 Manufacturer and Brand, Place of Sampling. g E =2 & é z = l = - el ) j
2 i g8l Elelag A g e 1%
Z B Eh|fr|eliE| il B e Bl w8 |E| Sl
BRI E | Sniligel] s A ® Ey T 8 i '
R R e
g | A “ =) S S B LRI o8 ) gt = S
= | 2
Sampled by Station: ‘
Bowker Fertilizer Co., New York City. (Continued.)
12523 | Bowker’s Farm and Garden Phosphate 1016, Revised ... New Haven ...... lo.1 /
12708 | Bowker’s Hill and Drill Phosphate 1016 ........c........ Hazardville, o i °:7g ?:22‘0_72 ggg ;gg ;Z; gég g?g ié’f i;gf ig:gg Ig'gg ggg g-gg ;ég i-OO 1253
S0 powket Ter ok rnctie Despng o o IR SO cof 017 |06 | 210 247 093 143 07| 913 ‘000 36| Euo 0| 038 00 a0
12697 | Bowker’s Sure Crop Phosphate 1016 ........ccovvnnunen Waterbury ....... 4‘;{ > 04 1.86 | 1.05 5,00 s 1.69| 12.60| 11.00| 10.01 | 10.00 | 0.66 | I.IT | I1.00 | 12706
22505 | Stockbridge General Crop Manure 1616 Milldale (I).;I ig.og g.gg 2.96 0.82 7.20 2.34|1.46 | 11.60| 11.00 | 10.14 | 10.00 | 0.72 | 0.93 | 1.00 | 12697
.......................... 310, i 30| 329 7.87 | 1.42| 092 | 10.21 | 10.00| 0.20| 6.00| 008 | 0.08| 1.00 | 12595
E. D. Chittenden Co., Bridgeport, Conn. '
12710 | Complete Tobacco and Onion Grower 2% Potash ...... Suffield: . ... 1.85 | 0.40| 1.12 | 3.
12798 Connecticgt Tobacco Gx;yov;)er wi;h 2% Potash ....... ... W%gt gufﬁeld..“. e 0-?313 s ggﬁ i;gg;g 24312 g.% ;g; g% igg ‘813 g.zg zgg zgg Iz;:g
12803 | Tobacco Special with 2% Potash ........iveueriieivann. Suffield .... .. .s 1.96 0.08 | 1.88 | 4.17 | 4.11|2.54 | 2. } ; ) . 3 . ; iR
. # - . -54|2.17|0.79| 5.50| 5.00| 4.7I| 4.00|0.40, 1.98|2.00 12803
Coe-Mortimer Co., New York City. ‘
12716 | New Englander Special 1016 .......c.coeneiiinniiiannnen Braooklyn L.\ (.l ..|0.38] 0.06| 0.50 | 0. :
12801 | Red Brand Excelsior Guano I9I16 .......ccoveveeeeneeens Poquonock ....... 1.10| 0.76 1.59 4,83 2?? ggg ?iﬁ ggﬁ I?Zg g'gg ;gg ggg g'gg ;?? ;'gg ::g;f
Essex Fertilizer Co., Boston, Mass. |
228581 Essex B2l Luah Jlu ik s ST SR S S el South Manchester 0511048 /0.64|1.73| 1.64/6.25 | 2.22 | 0.75| 0.22| 9.00| 8.47| 8.00|2.10| 2.10|2.00] 12858
L. T. Frisbie Co., New Haven, Conn.
12859 | Frisbie’s 1-8-3 .........oooiiiiiiiiiiiiiiiiiiiiiiiiin Norwich ........% : 0.1910.13|0.26 | 0.77 | 0.82/6.41 | 2.17| 0.12| 8.70| 9.00| 858
12861 | Frisbie’s 2-8-2 ....... ..ot New London ..... | 0.86 (0.34| 0.52 | 1.81 1.64/4.39 | 4.46 | 0.60 9:4715 g.oo 8-55 g‘gg (2)'34 ?34 2% iigg?
FoBba iTEiahie’s 28 gt in et i U S L Hartford ... .2 .8 080 10.32|0.52| 1.78 | 1.64/3.26 | 5.75 | 0.73| 0.74| 9.00| 9.0r| 8.00] 1. ad ipie. fix
12527 | Frisbie’s 4-8-4 «.....oii ittt Branford 1.00 082 1.12 | 3.61 3.2 3.72| 5.03 | 1.25 | 10.00| 0.00 3‘75 8.00 1;; ggzst Z'gg izgg;
International Agricultural Corporation, Buffalo, N. Y.
rafia | BuffalovBEconomyt.t ot Lo il S S R e West Cheshire ... | 0.32| 0.15| 0.64 | 1.67 | 1.65/6.52 | 3.46
12815 {'Buffalo General "Havorite! o il i Uk L S G e o West Suffield .... [ g~24 0.12|0.41 | 0.86 0.8(5) 4.38 ggS igi icl):gg I;.gg ggg Ig'gg icl)i ;?i ;.(o)g :22:3
12817 | Buftalo Potatorand Corn .U alnnil dudilie Coliis it MoOSUD ... ...l 0-59 0.1810.03 | 1.90 | 1.65(0.03 | 7.14 | 1.20| 0.27 9‘00 8'07 8.00 | 2. 48| 4.00| 128 J
Tasa BBt alo I TO P v e S A G GO R T i S Waterbury ......¢ 23]0.17 | 0.37 [0.86 | 0.80/ 4.6 | 3.63 | 1.20 9:79 9:00 8:59 8.00 18(9) :I”:go 300 :Zség
Lister’s Agricultural Chemical Works, Newark, N. J.
12827 Ammoniatengissolved Superphosphate ’1916 i J . | Andover ... ... L 1933 0.69 1.67 | 2.86 | 2.06| 4.48 <5
12828 | Corn and Potato Fertilizer 1916 Danbury ... ..l 88 o ?‘é? 1.26 | 0.77 2213 2.06 46“1‘4 ggg i;zsg 1,3"51; g"gg g;g 2'38 .8'90 °'92 T mgzg
12830 | Perfect Potato Manure I0I6 ....... . c.oudoi iooieassives Rockville .......- 0‘2/ 0.721.07 | 3.50 | 3.29| 5.62| 3.42 | 1.73 10'77 16:60 9'04 on 0'32 209 . 190 1282
12530 1Potalto and Corn No. 2 Fertilize6r TOT6 LD s A R galeslzéllfed ........ . 0‘48 857 o.gg 2.22|2.06|5.02 | 4.17 | 2.41 11.60 | 11.00 9'19 I%OO o.g6 ééé ;.gg gsgg
12831 | ‘Special Tobacco Fertilizer 1016 .............oovnvnnnne rookfield ....... i 3 90 | 0.88 | 2.24 | 2.06| 4.03 | 4.21 | 2. 11.22| 11, : ; ) ; 5
12829 | Standard Pure Superphosphate of Lime s (SR AN BT Burnside ........: 1?? g~72 1.68 | 3.06 | 2.47|5.74 §.3I 1.85 | 10.90 ;cr)gg S(Z)g Ig.'gg g:gg icl)z i:gg ::gg;
12826 | Success Fertilizer I9I6 c...oviviiiiiiniiinicinreraan East Canaan ..... | -57(0.78| 1.52 | 1.23| 7.68 2.05/1.97 | 12.60 | 11.00 | 10.63 | 10.00 [ 0.90 | 1.00 | 1.00 | 12826
2Mapes Formula an6d Peru(\irian Guano Co., New York City. e i . 1.3 b ;
12536 | 2Corn Manure 1916 Brand ............coneeiiniannenns uffield .......... i B | 0. 1.16 1 2.87 [ 2.47|0.78 | 7.20| 4.26 | 12.24 | 10. )
12537 | Potato Manure 1016 Brand .........cocoveieinieiinenens Meriden .........f 05|....[0.50| 3.77 3.71|2.60 | 4.87| 1.18 8.6;'1 8.(())8 ;?1573 g:gg g:gg ;(2); ;:gg ::ggg

1 See note, page 89.

2 See note,
N

page 9o.
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wite PorasE— (Continued).
NITROGENOUS SUPERPHOSPHATES

L rr— m R T Potash. L
T RN AL A LTy " | So-called | 1
; | g | Toul. .| 8 | Total. | «Available.”
- i e B ik : :
o 4 ‘ B 8| © i M o W R S \ b T g | ] 2
8 Manufacturer and Brand. Place of Sampling. '§§ B | —g % 8 [iale \ El 8 \ S a0 ] “
& ‘ ga 05 | . | 5| @ A K s | ; & il il =
; 3 B0 5 G E|lE s |E| BB |El&|f|/FE) 2
i = | o o = Loh e S 2 o3
B 55 J | 5|28l 8l2je|d)a
i Q!
Sampled by Station:
Mapes Formula and Pe(ruvxan Gua)no Co., New York City.
Continued & 826
s 12 |2.54|4.57|4.12/0.35| 4.08| 0.57| 5.00| 4.00| 4.43| 4.00|0.70 | 1.20 | .00 | 1253
¥2836 'ClISUTobacco s Manure: (il L BIIIRINRL SR UL SD e e Burnside ......... 33‘55 133 484|412/ 107 | 5.14| 204| 015| 800| 6:21| 6.00|1.081.401.00| 12538
12538 | Tobacco StarterITmproved (40 il L Eoutioni s CUR Ay Hartford ..... $710 i ;

National Fertilizer Co., New York City. i ] 06| 1. 868
12868 | Complete Root and Grain Fertilizer 1916 ............... Silver Lane ...... 684 024|078 |3.40| 3.29|7.37| 2.02| L.I5|10.5410.00) 9.39 2\t e sl

12867 | Eureka Potato Fertilizer T0I0 ..icu'sens s vasinnsvssjoanioss Guilfordtai . . [ 0,03 | 240 247 7'37 oc oo I°’§9 I°'38 3'97 §$ 3}5; ggg ;38 :Zggg
12866 | Market Garden Revised Fertilizer ...................... Willimantic ...... g - 2'63 i'gg f,gz, g\,}g g';? g'g: g.og g'oo 8%3 800/ 0.35 | 1.03 1.00| 12845
12845 | Universal Grain and Potato Fertilizer .................. Willimantic ...... g:?g 0":{3 081 |0.82|7.30| 2.80| 1.22 11.41 | 11.00 10,10 | 10.00 | 0.12 | 0.88 | 1.00 | 12846
S e Raneneise B 107|237/ 200/551 1487 1521220 11,00 1068 1000 | 036|003 1,00 TaleT

Olds and Whipple, Hartford, Conn. ; 6. 80| 1.24| 1.00| 1286
12869 | Complete Corn, Potato and Onion Fertilizer ........... Hactoryniifuiea . o.11 2.28 3.9% 330122/ 5781, 107 8.0% 6'?,8 o 3?, g 3 14;' 1.00 12572
12575 'Complete Tabacco Fertilizer'ul o il sl cobanibandis Mactoryie fi o, . Q538 430 411|107} 3.02| 0.20) 439 3 ol P it 3

Pawtucket Rendering Co., Pawtucket, R ‘i

14805 | ae8-a tRerfilizer o IRl L DL UL G L e Gilead 0.33|0.31| 1.30|1.75/5.96|363| 0.36| 095 0.00) 050 20| 35411300 1200} L

...........

Rogers and Hubbard Co., Portland, Conn.

< ! A 6. .22 | 4.15 | 4.00 | 13318

13318 | Hubbard’s Bone Base Fertilizer for Seedmg Dewn Ll 80, Hactory o i . 3 g.so ?77 igi igg (1)2,35 ggg I;gg iggg iggg 1‘7)-12 IO.% ?'07 ?93 g.oo 12376

12876 | Hubbard’s Bone Base Soluble Potato Manure ........... Milford 0ioi.2.0 . | -4 : oj?; :%(9) 521 | 5.00 0.19|5.30| 2.32 781| 3.00| 540 4.00|0.31|1.15|1.00 12878

12878 | R. and H. Tobacco Grower (Vegetable Formula) ....... | Gildersleeve ...... | 8 1 4'73 %.06 | 5.00/0.13 | 4.97 2.17| 7.27| 3.00| 5.10| 4.00|0.35|1.13|1.00|13366

13366 | R. and H. Tobacco Grower (Vegetable Formula) ....... Windsor Locks .. | ..« 4 3 y { ; SR

F. S. Royster Guano Co., Baltimore, Md. 6 ;| 1.88| 2.00 | 1292

i 0.16 | 3.06 | 4.30 | 4.11| 1.83 | 2.73 | 0.56| 5.12| 4.50| 4.50| 4.00 15 i B | 927

,::ggg ‘Bﬁﬁiﬁvniegﬁ gzg;%co Formula' (Lou st iiviasdenis gll:frfsﬂ})eury...... 0.34| 0.70 ng Igg 4.47 3,;4 1,% g ;5 g,gg S?; ggg g.;g 2.8:75 :Iag ::ggg
pCaGiidiig b SRIRA L CH oo s s sd e s Kiaikieialn s niuldaie el o o sieieie 8 o | L1AINIVIIIC 000 0o ‘0.23 0.44 T 5 1. 5'57 2. 7 0. 2 i 7 A A M o

::g:g :Flsh andiPotashiGuaie i ol el SR e EEREES ﬁr:(ﬁfszl;;i ......... 0.28 | 083|207 |.. .. 475|560 0.70|11.14| .... |T10.35| «.ou|eeer|2:50| .. 12622

Ar P1 e.of: Peaée’I‘.obacc(.)Fo.n{]hi;; ...................... ‘o oo it pdilody 0.24 2.69 3.86 4.11|1.24 | 2.47 0_65 4'36 3.50| 3.7I| 3.00|0.11 1.23 | 1.00 | 1292

129924 ’Tguckers Delight Guano AN SRR I ... | East Graﬁl')'y”.““ 0.0 | 0.04 | 3.21 [ 3.29| 1.97 | 6.22 | 1.25| 9.44| 8.50 8.19| 8.00|1.043.96 |4.00 | 12924

Sanderson Fertilizer and Chemical Co., New Haven, Conn. ‘ 08| 9.00|0.76 | 1.09 | 1.00 | 12634

12634 | Atlantic Coast Bone, Fish and Potash 1916 ....... hailies Branford 7 U0l gg? igg ;%? ;gg iii g% Zgg i;f,é ;?% 13_14 Ig_oo o.§6 183 1.00 | 12632

Izﬁgi %g:g ngxplhc;%phate o o) e SRR s P S L PR (e gzai.lr}ff)oad ......... 0.14|1.33 (350|320 6.89|3.01| 1.10|11.00|10.00| 0.90| 9.00|0.45 I.311.00 12581

;2829 Fo 2 B 1316 ............. (N TERRRNE 5 By (L P e RN Windsror Locks o ng 3.05 328‘542 ‘6“39 2";3 1;% Ig'gg gg; g.gg g. 3 (I)gg ig ::ggg
....................................... .o 0.11 |0.87 | 2.14 197 .02 1.71 v o O & . .

et Kol e vl d Ptk ki A Bresitord | L 016 |08 | 248 | 2.47 377 | 5.30| 284| 1185 1000| 0.0T| .00 0.58| 1.02 | 1.00| 12033

1

1 See note, page 89. 2 See note, page 90.
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=
z
g Manufacturer and Brand. Place of Sampling.
I
A
Sampled by Station: P
Virginia-Carolina Chemical Co., New York City. g
12937 | Indian Brand for Tobacco No. I .............oooivnn.. Tariffville ...... 53 3
12938 | Indian Brand for Tobacco No. 2 .....uvueeeneieinnnnne. Granby sl Lo 48
12939 | National Corn, Grain and Grass Top Dressing .......... Hartford ... .. .. 28
12940 | Owl Brand Potato and Truck Fertilizer with 1% Potash | Hartford ......... |
12583 | Star Brand Potato and Vegetable Compound ........... North Haven ....|
12636 | XX XX Fish and Potash Mixture ......... ccovoininn.. North Haven ....|{
Wilcox Fertilizer Co., Mystic, Conn. ‘
3a:8s | Dish and Pofashie. S iR O R DTt S L Branford ........ 8
12950 | 484 Fertilizer ......oceviiiiiiiiiiniieotiniiasesannaln Factory ........J
12044 | High Grade Fish and Potash ............c.oiiiinne, Factory ... . ... ..o
1261g | Potato Fertilizer .. ...c.icoiiiiiieciicaonnsnonasenalos Meriden ........ S8
12637 | Potato, Onion and Vegetable PHOSDRALE &iviiibian o orbioin sl Mystic ........4
12900 | Tobacco Special .........qoiiaiaoniuiosiosos s nensssnssivs Ellington ...... 8
S. D. Woodruff and Sons, Orange, Conn. :
12642 | Home MiXtUre ....coceveenennenienninaineiiiaronaans Factory vi.. oo 08 3
Sampled by Purchaser: .
12839 | American Agricultural Chemical Co.’s Bradley Fertilizer | Hartford .........J
12918 | Olds and Whipple’s Complete Tobacco Fertilizer ....... Hartford ...... i

If a cutter were available it would pay to cut these stalks and
spread evenly and plow under in the fall unless a cover crop

had been sown.

LIME-FERTILE AND NITRO-FERTILE.
These are two fertilizers made by the Fertile Chemical Co.,

Cleveland, Ohio, and entered for sale in the state.
follow: .

Their analyses

12564. Nitro-Fertile. Sampled from stock of Church and

Morse, Meriden. Price 60 cents per bottle.
12566. Lime-Fertile.

Sampled from stock of A. R. Brewer

& Co., Hartford. Price 35 cents for a 5 1b. package.

SHEEP MANURE.
Ten samples were analyzed as follows:

12758. Pulverized Sheep Manure. Sold by American Agri-

cultural Chemical Co., New York City. Stock of Geo. E. Ackley
Co., New Milford.

NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH. 99
] witH Porasa— (Concluded).
= Nitrogen. Phosphoric Acid. i mPoitiash.
- ; s Total. : 9 Total. uggfiﬂﬁg ”
L 4 e o 00 8 Eode PR T R
SRR 1 - O g - 8
| P sl g5 | 8 |E g | £ | 3 i
AT N S I R T e T i O G R
AR Rl T s e A i i T R
g 3|S%|6%| K |S1B |8 |8 | m |& & |& |2 | &[S a
MR ey
019 | 2.08 0.16 [ 1.50 | 4.02 | 4.11/2.28 | 2.30 | 0.67| 5.25| 5.00| 4.58| 4.00|0.45| 1.04|2.00|12937
0,160 | 2.12 | 0.22 1.62 | 4.12 | 4.11|2.84 | 1.95|0.38| 5.17| 5.00| 4.79| 4.00|0.20| 1.07|1.00|12038
060 | 0.05|0.35| 1.00 | 2.99 | 3.20|7.32 | 1.49 0.78| 0.50| 9.00| 881| 8.00|0.35| 1.10|1.00|12939
0.80|0.23 | 0.08 0.58 | 1.69 | 1.65|5.44 | 3.67| 0.05| 10.06 | 9.00| 0.11| 8.00|0.31| I1.0I|1.00| 12040
0.11 | 2.41 | 0.30 0.08 |3.80|3.29/5.37|3.35|0.27| 899| 9.00| 872| 8.00|080| 2.90|3.00| 12583
~|1.20|0.20|0.58|2.07 | 1.65/4.40 |2.83|0.23| 7.46| 9.00| 7.23| 8.00|0.20| 0.81|1.00|12636
0.11 | 0.30| 0.45 | 1.81 | 2.67 | 2.46/6.26 | 2.32 | 0.50| 9.17| 9.00| 8.58| 8.00|1.41 | 1.41|1.00|12585
" 1.40|0.26|0.30 | 1.38 | 3.43 | 3.30/5.28 | 3.28 | 2.08 | 11.54 | 0.00| 8.56| 8.00|3.38| 4.10]4.00 | 12950
0.00|0.34 | 0.40 | 2.12 | 3.04 | 2.46|2.01 | 6.37 | 2.78 | 11.16 | 9.00| 8.38| 8.00|0.31 | 3.36|3.00| 12044
0.76|0.12|0.10|0.79 | 1.77 | 1.65|6.12 | 2.04 | 0.79 | 9.85| 0.00| 0.06 | 8.00|2.23| 2.23|2.00|12619
0.56 [0.01 | 0.27 | 1.52 | 3.26 | 3.30| 7.31 | 2.21 | 0.64 | 10.16 | 10.00 | 9.52| 9.00|1.28 | 1.28]1.00|12637
051|064 |....|3.00|4.15|4.11|1.71 | 3.85 | 4.61 | 10.17| 5.00| 5.56| 4.00|1.00| 1.46|1.00| 12900
1.11(0.09|0.16 | 1.71 | 3.07 3.29}6.66 5.03 | 2.58 | 14.27 11.69| 8.00(....| 0.16|1.00 | 12642
. |4.61]4.53 0.43|4.38|0.10| 4.91| 4.00| 4.81| 3.00|0.52|%3.13|3.00 | 12839
4.20 4.11io.49 3.42|0.31| 4.22| 3.00| 3.91| 3.00|0.48| 1.54]1.00 12918
* 2.19 as carbonate.
ANALYSES.
12564 12566
; Found Guaranteed Found Guaranteed
Nitrogen as nitrates ............ 2.52
totalishil oot NEl A ttge 2,52 2.0
Phospharichaatdsts i ip i d 3.70 3.0 3.03 3.0
Potash calculated as sulphate ... . 1.47
as muriate .... 3.27
totalv inrst AU V) 3.0
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12521.

12596. Sheep Manure.

12809. Ground Sheep Manure.

Co., Bridgeport.

Liberty Brand Sheep Manure.

CONNECTICUT EXPERIMENT STATION BULLETIN 2I7.

Sold by Apothecaries
Hall Co., Waterbury. Stock of Chas. A. Templeton, Waterbury.

Sold by Armour Fertilizer Wks.,
Chrome, N. J. Stock of F. S. Bidwell & Co., Windsor Locks.

Sold by Berkshire Fertilizer

Stock of C. Buckingham, Southport.

12805. Magic Brand Pulverized Sheep Manure.

Chicago Feed and Fertilizer Co., Chicago, Ill.

F. S. Platt Co., New Haven.

12952. Sheep Manure.

Sold by
Stock of The

Sold by Mid-West Potash and Fer-

tilizer Co., Omaha, Neb. Stock of S. D. Woodruff & Sons,

Orange.
12724.

“Sheeps Head” Pulverized Sheep Manure.

Sold by

Natural Guano Co., Aurora, Ill. Stpck of Rackliffe Bros. Co.,

New Britain.

12727. Wizard Brand. Sold by Pulverized Manure Co., Chi-

cago, Ill.

12490. Sheep Manure.

I11.
12674,

Fertilizer Co., Chicago, Ill. Sampled and sent by F. F. Hitch-

cock, Woodbury.

Stock of Lightbourn & Pond Co., New Haven.
Sold by Natural Guano Co., Aurora,
Sampled and sent by Cadwell & Jones, Hartford.
“Magic” Sheep Manure.

Sold by Chicago Feed and

ANALYSES OF SHEEP MANURE.

Station NO. Jisoresensussias
Per cent. of
Nitrogen as nitrates .......
£ “ ammonia
Orgatiic /oo e
& total found ......
£ “  guaranteed..
Phosphoric acid, water-
soluble
Phosphoric acid, citrate-
soluble
Phosphoric acid, citrate-
insoluble
Phosphoric acid, total found
Phosphoric acid, total guar-
anteed
Water-soluble potash found
Water-soluble potash guar-
anteed
Chlorine
Cost per ton

“

12758

$46.00

0.30
1.72
2.02
2.06

0.35

1.34)

0.46)
2.15

1.25
2.71

1.00|
1.10]

12521

0.12
1.70
1.82
2.00

0.36
0.99

0.22
1.57

1.50
2.13

2.00

0.33
42.00

12596

0.38
0.14
1.48
2.00
1.65

0.15
1.48

0.14
175

1.00
4.41

2.50
1.34
46.00

12809

0.37
2.08

2.45
1.70

0.12]

0.44

0.12
0.68

1.00
1.01

1.00
0.17
44.00

12805

0.10
1.34

1.44
1.85

0.29
0.84

0.15
1.28

1.50
2.46

1.25
0.72]
50.00

12952

1.26
0.28

1.0I

0.12
1.41

1.46

023

12724

0.16
0.29
1.03
2.38
2.25

.14
0.98

0.13
2.25

1.00
2.48

1.50)
0.56

.| 55.00

12727

0.09
0.19
1.83
2.11

1.80 /% 8

0.58
0.96

0.12
1.66

1.00
2.34

1.00
0.83

12490 12

0.18

2.34 -

2.52

1.09

0.72|

0.10| -

1.91

2.85

MISCELLANEOUS FERTILIZERS AND WASTES. I0I

The average composition and cost per ton of sheep manure
as determined from these analyses are as follows:

Nittogen (- a iRl 2 L e 1.09
Phoasphoriciacid bl iAo 1.63
Potashit oy MRl i o 2.55
Gast per ton o Lanheai o o Hatdsd Ji $48.00

The agricultural value of fresh manure is largely in the organic
matter which it contains in forms that decay quickly and in its
bacterial life. The use of dry sheep manure is chiefly in green-
house work and on lawns.

“WOOD ASHES.”

In the table are given 21 analyses of material sold under this
name. Six of the samples are certainly not fairly called wood
ashes. 12655 has the composition of lime-kiln ashes and 12147
does not contain even as much potash as ordinary lime-kiln ashes.

During the war, wood ashes have been sold on the “unit” basis,
a unit being one per cent. or 20 pounds. The price this year
has ranged from $6 to $6.50 per unit or from 30 to 3214 cents
per pound of potash without regard to the lime or phosphoric
acid contained in the ashes.

The higher per cent. of phosphoric acid, 6.40, contained in
the ashes sold by E. E. Dickinson & Co., 12418, is explained by
the fact that the ashes came from witch hazel brush. The fine
twigs carry considerably more phosphoric acid than does mature
wood. With reference to 12102 and 12159 Mr. Joynt states that
none of the other cars shipped at the same time from the same
storehouse showed less than 5.6 per cent. of potash. Sample
12102 was drawn by the director personally with the greatest
care to take portions from all accessible parts of the car and the
analysis was most carefully checked.

=3

LIME AND LIME-KILN ASHES.

13543. Ground Oyster Shells from S. P. Woodward, Bethany.

12919. Lime ashes. Sent by L. A. Bevan, Danbury. Cost
$15 per ton. -

12855. Lime-kiln ashes made by New England Lime Co,,

Boardman. Sent by Howard I. Hine, New Milford. Cost $12
per ton.
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ANALYSES 0F WooD ASHES.

|

|
|

Q
. g =] F
% FERE t| 3
g Car No. and Dealer or Purchaser. 33 g-f,‘, i o
k: | 8% ﬁ‘g E 8% o
@ | 85|82 5 |A% &
12792 | C. M. Beach Co., New Milford ................o0. 4.02 | 0.84 | 36.19 | 0.90
12791 | C. M. Beach Co., New Milford ................... 2.35|8.61|32.50 | 1.50 | ..
12342 | Car R. I. 56111. Frank Brockett, Suffield ......... |17.30|5.00 30.04 | 1.04 | $23.
12748 | Conn. Sumatra Tobacco Co., Buckland, No. 1 ..... 15.00 | 1.73 | 27.62| 1.13| .48
12749 | Conn. Sumatra Tobacco Co., Buckland, No.i2 k.5 14.92 | 1.77 | 25.72 | I.11
12750 | Conn. Sumatra Tobacco Co,, Bickland, Nos/3 e 15.22 | 1.04 | 26.70 | I.1I
12418 | E. E. Dickinson & Co., Essex ..........ooocouenn. 5.45 | 5.45 | 46.55 | 6.40
12620 | Car C. P. 149238. Edward Eggert, Hartford ...... 14.02 | 6.10 | 33.88 | 2.30
12147 | A. N. Farnham, Westville ..........c..oovie.annne 7A42 o0 [ it
12102 | Car 107813. John Joynt, Lucknow, Ont. Henry
Buller Satheld: o e Teian. e e b 10.86 | 4.47 | 31.34 | 1.85| | ®
12191 | John Joynt, Lucknow, Ont. A.R. Ford Co., Suffield | 19.93 | 4.85|29.30| 1.01 | 32.
12159 | John Joynt, Lucknow, Ont. Harvey Fuller, Suffield. J
BSOS s e e T CRg g 13.58(3.094 | 20.84 | 3.00
12500 | John Joynt, Lucknow, Ont. F. L. Harvey, Windsor
50 o e e T e N 11.65| 6.94 | 37.15 | 2.14
12621 | John Joynt, Caribou, Me. Griffin Tobacco Goz Inc
N Bloombeldl i iar 16676 S RSt b oditidial 13.23|5.92 | 33.96 | 2.15
12622 | John Joynt, Caribou, Me. Griffin Tobacco Co., Inc.
N Bloombeld SCaraTsd0. i sbs i ss o sata gl 10.60 | 5.62 | 35.48 | 2.16
12623 | John Joynt, Caribou, Me. Griffin Tobacco Coj'Ine!
N. Bloomteld.l [Car TA804: .21 . LLin s bhawamlinlags & 15.08 | 6.30 | 32.59 | 2.43
12655 | Clarence E. Lee, New Milford ................... 4.7310.86 | 38.53 | 0.81
11549 | W. L. Mitchell, New Haven. F. J. Beach, Wood-
SO b ety o o REA S Ly L L FROa it S e e e 11.53 | 2.92|28.70| 1.12
12432 | W. L. Mitchell, New Haven. J. E. Shepard, South 4
(o Sl ) b SR e S e el TR T e R TR 17.70 | 3.08 | 27.63 | 1.19| 2@
12184 | Olds & Whipple, Hartford. Car B7IG L it diican 0.42 |6.27 | 34.76 | 2.10 | %
12640 | Wm. L. Peck, New York. C. E. Daniell, Woodbury | 39.20 | 3.47 | 23.39 | I.4T 128

*$6.50 per unit of water-soluble potash.

ANALYSES oF LIME AND LiMe-KILN ASHES.

Statiofr N ol ia e a G il 13543 12919 12855
Water-soluble potash ... mnone 3.84 1.95
it st e amii Sl Sk 40.94 36.86 36.70
Magnesia os sl s e otlsis W 0.40 14.50

12919 supplies water-soluble potash at 19 cents per pound,
relatively a very cheap price. The cost in 12855 is about 30 cents.

SOILS.

A very large number have been tested for acidity but the
results are not of any general interest or value.

. . p

#$6.00 per unit of water-soluble potash. $fi0.'b. Brightwood,,'

¢
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PEAT AND MUCK.

12164 was sent by M. F. McLaughlin, Bridgeport, 12165 by
L. Peterson, East Hartford, and 12146 by T. H. Thorne, super-
intendent, New Canaan.

These require no further notice.

The samples represented by the first three analyses in the
table were sent by Henry H. Witzke, Fairfield. They are from
a maple swamp in which the peat is at least 20 feet deep. The
three samples were taken at depths of 6, 12 and 18 feet respec-
tively. They consist of peat with very little mixture of soil.

12165 was sent with the question whether it would be good
on sandy land. This sample, too, is a rich peat. If used in
large amount and well distributed through a sandy soil it would
undoubtedly improve its water-holding power though of very little
value as a fertilizer. The nitrogen of peat is very inert being
the part which has resisted decay and solution.

Peat which has been more than half dried makes one of the
best absorbents in the manure trenches, tends to prevent loss of
ammonia and improves the manure.

13359 is stated to be everglade soil taken near the southern
end of Lake Okeechobee in Florida on which sugar cane and
vegetables can be grown very successfully without the use of
any fertilizer.

This consists of about equal parts of mineral matter or soil
and of peat. It has a higher per cent. of nitrogen than any
other of the samples; probably it is never subject to drought and
may grow crops for a time without fertilizers or manure.

12464 1246 66 ;

A 464 12465 124 12165 12164 13350 12146
Water' ................ 00.86 86.29 56.28 12.10 17.80 15.33 67.18
Organic and volatile .. 862 1282 3063 76.32 54.37 42.49 110§
A§h ................... 052 089 4.00 11.68 27.83 42.18 20.87
Nitrogen fit SRt fecpr 0167, 706 1, S0.n s 157 T EE6E S 2.007 1 0:31
Phosphoric acid ...... sl Tanav SPinNe L i VAR Ge T Ddal Nin e it A
Potash i taciite fils ) el B O o U

Calculated water-free:
Organic and volatile ..-“04.26 03.49 00.6z 8673 66.15 350.18 36.40
z§§h .................. BiZdv 6.5 E . 0.382 13,2133 8511 10.821.:63.60

theogancEs, i o L7 E 18 S 0i2s v T8 D R0 26 e (TR0
Ehasphoticlacyd i anl B olitor il 0.38
Potash , i

0.27
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VARIOUS MARINE FERTILIZERS.
12471, Dried Sea Kelp and 12657, Dried Ground Mussel bed,
both prepared by E. J. Eaton, New London.
13474, Cove Mud and 13475, Channel Weed, sent by E. E.
Knapp, Essex.

ANALYSES.

12471 12657 13474 13475
RUVEY 15 de il e Bl e Teiih! 2.89 5.55
Organic and volatile ... .. ... il 7.57 26.02
Mineral matter .......... L 80.54 68.43
Nitpogen: v dnivil ey 1.23 1.33 0.38 1.30
Phosphoric acid ......... 0.35 0.32 0.26 0.49
Rotagh gl peebiu ol d ik (oive 2.54 0.14 0.57 0.77

The plant food in the dried kelp and dried mussel bed is
probably quite readily available to crops. Whether eitl}er can
profitably be used depends altogether on the cost of getting out
the material and transporting it. Kelp was formerly used with
profit on some seashore farms where it was abundant and the
haul to the land was short. The best results were got where it
was hauled at once to the land and immediately plowed in.. The
same probably applies to channel weed 13475,

With regard to 13474 Mr. Knapp says there is a limitless
quantity, not over 1000 feet from porous land needing amend-
ment.

It is a fine material not unlike ordinary soil, as far as the
analysis indicates, having in the water-free material only 7.8 per
cent. of organic matter.

The percentages of nitrogen and phosphoric acid are also small.
Marine mud hauled out in the fall and allowed to stand over
winter has been found to have considerable value as an amend-
ment and fertilizer. It cannot be recommended as certainly
profitable in any case but is worth a trial on a small scale.

VARIOUS NITROGENOUS WASTE PRODUCTS.

11818. Sent by B. W. Ellis, Co. Agent, Rockville. This is
material which has been used as a bird food and as such sold
for about $9o a ton. It contained 6.98 per cent. of nitrogen
and 3.84 of phosphoric acid. Probably both are in available
form and if so the price would not be more nearly prohibitive
of its use as a fertilizer than is the present price of cotton seed
meal.

MISCELLANEOUS FERTILIZERS AND WASTES. 105

12461. Sent by H. Hawkes, Sound Beach, is stated to be from
a dressed beef company and contained 7.16 per cent. of nitrogen.

12778, Skin Choppings and Hair, contained 9.40 per cent.
nitrogen. 1R774, Dyed Waste Fur, contained 11.68 per cent.
Both samples were sent by G. M. Reynolds, Glennville. Neither
of them is of much agricultural value in their present shape.

12961. Shavings from Lace Leather, sent by Jewell Belting
Co., Hartford, contained 11.85 per cent. nitrogen of little agri-
cultural value.

11724 and 11725. Cotton by-products from American Sumatra
Tobacco Co., East Hartford.

13370. TFertilizer from Willy Waldag, Suffield. 12704 and
12705 from Hyman Botwinik, Colchester, stated to be made by
Shay of New London. 13473, sent by B. W. Ellis, Co. Agent,
Putnam, stated to be Berkshire Fertilizer. 12797, sent by W. A.
Bertini, Granby, marked “Hayti,” bought of Berkshire Fertilizer
Co. 12882, a fertilizer sold by the Quality Seed Store, Stamford.
Sent by A. F. Aulick, Stamford. 13253, fertilizer from J. L.
Crowley, Westerly, R. I.

ANALYSES.

11724 11725 13370 12704 12705 13473 12797 12882 13253
Per cent. of

Nitrogen ...... 178 142 078 476 318 351 391 1.25 4.05%
Phosphoric acid 082 0.80 0.87 TAAS USITGH S e iRy R
Potash o T liel GrissiiVatya v ria 0.3 OA 2 e L S S s

Two samples marked Sewage Sludge were examined.

12493 received from Andrew Ure, Highwood, contained nitro-
gen 0.28, phosphoric acid 0.22 and sand and soil 78.20 per cent.
13360, sent by Frank Bachmann, New Haven, stated to be made
by the Independent Dye Co., Long Island, contained 16.35 per
cent. of phosphoric acid.

13472. Stated to be Wilcox Fertilizer Co.’s 4-8-4 Potato Fer-
tilizer. Sent by Wm. Inderelst,” Mystic, with request to test for
borax. It was found to contain about 0.29 per cent. of boric acid.

-VITAMITE.

- 13372. Sold by John R. Keefe, Newark, N. J. This claims
to .be “a new bacterial culture, unlike others on the market.”
This station is not equipped to make bacterial examinations. Of
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plant food Vitamite contains 1.42 per cent. nitrogen, 0.9o of
phosphoric acid and 1.26 of potash. Sand and mineral matter
amounted to 65.30 per cent.

A sample of “Slag,” sent by Dr. J. H. Potts, New Britain,
13323, contained 2.68 per cent. of difficultly soluble phos-
phoric acid.

A sample of bleaching powder, 13398, sent by Thames Dyeing
and Bleaching Co., New London, had 19.27 per cent. available
chlorine. Totally unfit for agricultural use.

12948. Sent by L. M. Benham, Highwood, as a potash ferti-
lizer from New Jersey, probably a Sand Marl, contained 2.88 per
cent. of potash soluble in strong acid, of which only o.11 per
cent. was soluble in water.

13405. Sent by Robt. A, Warner, Westville, who states that
it is a marl mined at Disputanta, Va., which is sold to local
farmers at $6.50 per ton.

It contained

Phasphoric:acid el Eai Ll S by shiiea &8 0.03
Water-soluble potash .................. 2 0102
dRatalipotashiiiisl e biom By a0 s il S 0.11
Jiime i oa bl SRty FAEL A I S e 47.34
Tnsolitbles iacid : 5 NG B R Rt 10.55

12094. A fertilizer referred to the station for analysis in a
disagreement between chemists was found to contain 1.22 per
cent. of nitrogen.
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BULLETIN 218
NINETEENTH REPORT

OF THE

State Entomologist of Connecticut

" To the Director and Board of Control of the Commecticut Agri-
cultural Experiment Station:
I submit, herewith, my nineteenth report as State Entomologist
~ of Connecticut for the year 1919. Pursuant to the action of the
General Assembly in changing the time of beginning of the fiscal
 year, the financial statement covers the nine months ending June
. 1919. As much of the work of the department extends
rough the summer, the other part of this report covers the
ason as usual, and includes brief reports of the work of inspect-
in g nurseries, imported nursery stock and bulbs, apiaries, and
'~ suppressing the gipsy moth: also separate accounts of the white
ine weevil, the pine bark aphid, various borers and other insects
acking corn in Connecticut, outbreak of the green clover worm
1 beans, chrysanthemum gall midge experiments, progress of
mosquito extermination work, and miscellaneous mnotes on
- common pests and unusual insects of the season.
2 Respectfully submitted,
W. E. BrITTON,
State and Station Entomologist.

" REPorT OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
L
! rroM OCTOBER I, 1018, T0O JUNE 30, I9IQ.

RECEIPTS.
From E. H. Jenkins, Treasurer ........c..ccoveneieceen $4,500.00

Account of 1918, Balance ..............oiiiini 1,440.71
State Comptroller, Gipsy Moth Account ......... 541.08
M. P. Zappe, Automobile Mileage ............... 4.20

8 —— $6,486.80

Rt EXPENDITURES.

7.,' For Field, Office and Laboratory Assistance:

: B H: Walden™* salasy ioior s o Viasiaa et $1,166.64

M. P! Zappe, salary ke s S W nenh 1,125.00

- K. F. Chamberlain, salary ............. 420.00

* For seven months: remainder paid from mosquito appropriation.
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Martha DeBussy, salary ............. $336.00

Gladys M. Finley, salary .............. 222.00

O ther ASSIStAnCel s als v i i sivalas s v s s 160.67
— $3,440.31
Printing and Illustrations ............coooeinnnnnns 50.50
POSHIER L 2 o ovhres s S b6 e gt o st d S RS el o o 30.13
S aTohl S et SO R ST SRR 23037
Telegraph and Telephone ..........cvovvininennnn.. 4.58
Office:Supplies L5 iiliiah o thidacein o esins 37.10
Hibta ey e el e e e i s ety e p el 224.62
Machinery, Tools and Supplies ........ F R 143.95
Express Freight and Cartage .............cooeneee 3.61
Traveling EXDeNnses . ..coveeneosnvanesaraonnneenss 350.41
Automobile Tires and Repairs ........cocvveiennnn 270.56
Balance Cash on Hand ... i iinsrone i, 1,8890.75

Memorandum :—This account of the State Entomologist has been audited
by the State Auditors of Public Accounts. The item of $541.08 credited as
having been received from the State Comptroller is really a transfer from
the appropriation for suppressing gipsy and brown-tail moths and for in-
specting imported nursery stock, and covers the time and automobile mile-
age of members of the department staff while engaged in inspecting im-
ported stock. ‘

The reason for making this financial statement cover nine months instead
of a full year is on account of the change in the beginning of the fiscal
year from October Ist to July Ist, made by the last session of the
Legislature.

SuMMARY oF INSPECTION AND OFFICE WORK.

305 samples of insects received for identification.
06 nurseries inspected.
88 regular certificates granted.
22 parcels of nursery stock inspected and certified.
g7 orchards and gardens examined.
131 shipments, containing 1,075 cases, 1,164,701 plants, imported nursery
stock inspected.
44 shipments or 33.5 per cent. found infested with insects or fungi.
317 shipments, containing 924 cases, 1,520,775 imported bulbs inspected.
723 apiaries, containing 6,070 colonies inspected.
48 apiaries, containing 78 colonies found infested with European foul-
brood. :
22 apiaries, containing 69 colonies found infested with American foul-
brood.
2,308 letters written on official work.
121 circular letters.
621 post cards.
_Trliesirgned March 4, 1919.

PUBLICATIONS OF ENTOMOLOGICAL DEPARTMENT. 11§
‘ -
254 reports of inspection to Federal Horticultural Board.
708 bulletins, etc., mailed on request or to answer inquiries.
51 packages sent by mail or express.
23 lectures and addresses at institutes, granges, etc.

PusLicaTIONS OF ENTOMOLOGICAL DEPARTMENT, I9IQ.

By W. E. Britton.

Eighteenth Report of the State Entomologist (Bulletin 211), 108 pages,
7 figures, 16 plates; 10,000 copies distributed in May, 1919.
Insects Attacking the Potato Crop in Connecticut (Bulletin 208), 20
pages, 6 figures, 8 plates; 10,000 copies distributed in March, 1919.
Report of Committee on Injurious Insects, Report of Connecticut Vege-
table Growers Association for 1918, page 28, 19109.

Report of Committee on Injurious Insects, Proceedings Twenty-Eighth
Annual Meeting, Connecticut Pomological Society, page 95, 1910.

The European Corn Borer, Proceedings Twenty-Eighth Annual Meet-

E ing Connecticut Pomological Society, page 159, 1910.

Progress in Mosquito Control in Connecticut in 1917. Proceedings Fifth
Annual Meeting New Jersey Mosquito Extermination Association,
page 100, 1018, g ¢

The Iris Borer Again, Florists’ Exchange, Vol. xlvi, page 531, October 5;
1018. .

The Chrysanthemum Midge, Florists’ Exchange, Vol. xlvii, page 45,
January 11, 1910.

Insects Attacking Maples and Elms, Florists’ Exchange, Vol xlvii, page
1,331, June 28, 1910.

A Tree Protection Institute, Florists’ Exchange, Vol. xlviii, page 205,
August 2, 1910.

Book Review—Washburn’s Injurious Insects and Useful Birds, Science,
Vol. xlix, page 425, May 2, 1910.

Flm Leaf Beetle, New Hampshire Sentinel, July 23, 1010.

Automobile Truck Power Sprayers, American Fruit Grower, 2 figures,
page 6, October, 1919.

Corn Borers, New England Farms, June 28, 1910,

Corn Borers, Connecticut Agricultural College Press Bulletin, July 10,
1910.

Corn Borers, Hartford County Farm News, July, 1010.

Tree Protection Institute, Hartford County Farm News, July, 1910.

By . E. Britton. and M. P. Zappg.

Kerosene Emulsion versus Nicotine Solution for Combating the Potato
Aphid, Journal of Economic Entomology, Vol. 12, page 71, 1910.

By M. P. Zappe.

Aphis. Control, Proceedings Twenty-Eighth Annual Meeting, Con-
necticut Pomologieal Society, page 145, 1910.
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DEPARTMENT STAFF

W. E. Brirton, Pu.D,, State and Station Entomologist.

B. H. WaLDEN, B.AGR., Photographic and Mosquito Work.
IrviNg W. Davis, B.Sc., Deputy in Charge of Moth Work.
Max P. Zareg, B.S., Inspection and General Work.
KenyoN F. CHAMBERLAIN,* Inspection and General Wor
PriLre GARMAN, Pu.D.,7 Research Work.

Miss MarrEA DEBUSSY,E
Miss Grapys M. FINLEY,S } Clerks and Stenographers.

Assistant
k Entomologists.

H. W. Corey, Westport,

A. W. Yarges, Hartford, } Apiary Inspectors.

Messrs. Walden and Zappe have continued as assistants in the
general work of the department. Mr. Chamberlain, who was
employed to inspect nurseries in 1918, was reengaged for the
season beginning February 24. Mr. Davis was discharged from
military service and resumed his duties in charge of the gipsy
moth work January 15. During his absence Mr. Ashworth acted
as superintendent and deputy.

Dr. Philip Garman, a graduate of the University of Kentucky,
class of 1913, was appointed a member of the staff and began his
duties September 1. Dr. Garman was a graduate student at the
University of Illinois, receiving his doctor’s degree in 1916. He
was then assistant entomologist at the Maryland Agricultural
Experiment Station for three years. Though Dr. Garman may
be called upon sometimes to assist in the general work of the
department, he will be engaged chiefly in research in connection
with injurious and beneficial insects.

Miss Martha DeBussy served as clerk and stenographer from

August 26, 1918, to March 4, 1919, when she resigned to accept
a position with larger salary. Miss Gladys M. Finley was
appointed to fill the position.

Messrs. Coley and Yates have made the inspections of apiaries,
as in preceding years, on a per diem basis.

Mr. Walden has continued to serve as deputy to the Director
in mosquito elimination work, which required nearly all of his
time during the summer months. He has done considerable
photographic work and has aided in the inspection of nurseries,
imported nursery stock and bulbs. He has been in charge of the

* Beginning February 24. t Beginning September 1.
i Resigned March 4. § Beginning March 6.
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department during the absence of the Entomologist. Mr. J.
Kirby Lewis was employed from August 11 to October 4 to
inspect nurseries and bulbs. Mr. Geo. D. Stone, who has been
on the gipsy moth force, was employed around Milford in April
and May, and again in July to examine corn fields over the state.
He also helped to inspect nurseries and imported bulbs, returning
in October to the gipsy moth work.

All of the regular members of the staff and the temporary
assistants mentioned above have rendered faithful and efficient
services which have been appreciated.

Cuier LiNnes or WORK.

The regular inspection work as provided for by statute, such
as the gipsy and brown-tail moth work, the inspection of nurs-
eries, orchards, gardens, etc., the inspection of imported nursery
stock and apiaries has been conducted as in former years.

At the suggestion of the Federal Horticultural Board made
during the summer, an attempt has been made to examine all
bulbs imported from foreign countries. These shipments began
arriving about August 1st, and during the next four months we
inspected more than three hundred separate shipments containing
924 cases of bulbs.

Mr. Walden has continued as deputy to the Director in charge
of the mosquito drainage work of the state, which during the
year has for the most part been maintenance. A few new tide
gates have been built, and there have been extensions to the
drainage systems in a few towns, but no extensive new work has
been carried out.

Mr. Zappe conducted experiments in controlling the chrysan-
themum gall midge Diarthronomyia hypogaea Loew., in two large
commercial greenhouses, in the late winter, and has also continued
his studies on the life history.of an undescribed sawfly of the
genus Itycorsia which feeds upon Austrian pine.

Messrs. Zappe and Britton have continued the field experiments
begun five or six years ago for the control of the insects attacking
cucumbers, squashes, pumpkins and melons in Connecticut. The
Entomologist has prepared a paper on this subject which was
published as Bulletin No. 216.

Dr. Garman, who began his duties September 1, has already
worked out the life history of the bulb mite, Rhizoglyphus echin-

e
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opus Fumouse and Robin, which up to that time had not been
published. The results of his studies are now being prepared
for publication.

On account of the menace of the European corn borer, Pyrausta
nubilalis Hubner, much scouting has been done in various parts
of the State to learn whether or not the pest occurred in Con-
necticut. Though up to this time it has not been found within
our State, several borers resembling it were discovered. All are
native or long established species, which in themselves need cause
no alarm. Many corn fields were visited in late winter and the

corn stalks examined in the shock or as left standing in the field.

In Milford where borers were found in the stalks, through
co-operation with the owners, the stalks were cut and burned in
several fields. Mr. George D. Stone was in immediate charge
of this work.

Later in the season, Mr. Stone visited a number of towns in
each county, and examined the growing corn in the fields, sending
to the laboratory specimens of all insects found attacking the
corn Crop.

In the following pages of this report, the various papers
describe in detail these lines of effort.

By action of the General Assembly, the Entomologist is a
member of the new Tree Protection Examining Board, and at
present he is serving as Chairman of the Board.

The Entomologist has also co-operated with the Farm Bureaus,
and has furnished information about insect pests where needed.

Some time and attention during the year has been given to
the preparation of papers to be published by the State Geological
and Natural History Survey.

INSPECTION OF NURSERIES.

The annual inspection of nurseries commenced on August 7,
but on account of the unusual abundance of rainy weather and
the arrival of shipments of imported bulbs to be inspected, the
work was retarded and not finished until October 29. Most of
this inspection work was done by Messrs. Zappe, Chamberlain,
Walden, Lewis, Davis and Stone, but occasionally they were
assisted by Messrs. Garman and Britton. Mr. Lewis was
employed temporarily from August II until October 4 for this
purpose. Mr. Stone, who had been borrowed from the gipsy
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moth force service to inspect corn fields, was also pressed into
service to inspect nurseries, but returned to gipsy moth work on
October 8. Mr. Davis inspected practically all of the nurseries
in the eastern part of the State.

The men were transported chiefly by automobile, but Mr. Stone
travelled to many outlying nurseries on his motorcycle.

The system of inspection adopted was similar to that of former
years. Where important pests were found the trees or plants
were marked, and the owner or manager was instructed to destroy
or treat them as the needs of the case required. Certificates were
not granted until a written statement was received that the
directions had been carried out.

In inspecting nurseries year after year, the same kinds of pests
are found though they may vary somewhat in the order of their
abundance. Thus in 1919 the number of nurseries infested by
our common nursery pests corresponds very closely to that of
1918, and is as follows:—

Insects :—Qyster-Shell Scale 38; San José Scale 19; Spruce
Gall Aphid 19; White Pine Weevil 5; Tulip Tree Scale 4; Pine
Leaf Scale 3; Scurfy Scale 3; Elm Scale 2; Euonymus Scale 2;
Green Apple Aphid, Chermes cooleyi, Woolly Aphid, Rose Scale,
Pine Tube Moth, Peach Borer and Leopard Moth, one each.

Plant Diseases:—Poplar Canker 5; Black Knot of Plum,
Fire Blight, and Crown Gall, one each.

In 32 nurseries no pests were found.

As in 1918, the oyster-shell scale was the most common and
abundant pest on nursery stock, and before certificates could be
granted many trees and shrubs had to be destroyed. San José
scale infestations were about the same as last year. The tulip
tree scale was found in four nurseries, but was entirely absent
in 1918. The Oriental peach moth Laspeyresia molesta Busck
was not found in any nursery:

Four new nurseries and one old nursery were inspected in the
spring and certificates granted ; they were again inspected in the
fall and are marked (2) on the list.

Twenty-two packages were inspected and certificates granted.

Of the 83 names on the list of nurserymen for 1919, six are

‘new, the names of two have been changed and three have gone

out of business. Six nurseries had not destroyed or treated their
infested stock in time to receive certificates before this report
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went to press. The acreage devoted to the growing of nursery

stock remains about the same as last year.

" The list for 1919, with location, acreage, date and number of

certificate of each is as follows:—

NuURrsery Firms 1N CoNNECTICUT RECEIVING CERTIFICATES IN IQIOQ.

Name of Firm. Address. Acreage.
Barnes Bros. Nursery Co........ Yalesville ....... 150
Beattie: W 00 E i gl New Haven ..... I
BertollBrosi{of, Jo v vk b i G Sound Beach .... 25
Brainard Nursery & Seed Co.... Thompsonville .. 6
Braley @ ot g Pl e Burnsides: J. S50 0 1
Bretschneider, Ay (il cavie s, Danielson ....... 1
Browi VR (el Sty Greenwich ...... 2
Burr & 'Cot B IR UL A St Manchester, Elling-
ton and Durham 500
Burronghs; {Thos Bl ol Deep River ..... 3
Ghapinan GuB R i ae Grotonyy, baa s I
Ghapmay EERRRs e Cl s North Stonington 4
CoariiSaiGos 2t T S AU Nerpallan iy, 2
Conine Nursery. Co. /. ot 2ol . Stratford i ... . 50
Gonley il iEP IR T e RN v Ridgefield ... oo 5
Conn. Agricultural College (Prof.
SR Hoster R et s Stofrs T bt sl 1
Conn. Agr. Experiment Station
(W. O. Filley, State Forester) New Haven ..... 1
Gotitays Wa: Bloesrd il ahsiisy New Haven ..... I
Crofut & Knapp Farm.......... Notwalk i ni 20
Cross Highway Nurseries....... Westport ....... 6
Dallas, Inc.; Alexander.. ... .u. Waterbury ...... 1
Elm City Nursery Co., Woodmont
Nrseries o e it e o Woodmont & New
Haven''i¥, V. 188
Fairfield Landscape & Nurseries
[0y R CRUE A L TR R SRR S Cannondale ..... 5
Falcon’s Flight Farms Nursery
(B. Austin Cheney, Prop.).... Litchfield ....... 1
Gardner’s Nurseries ............ Cromwell ....... 10
Geduldig, Estate of G...oovvvnne Norwichi b 7. 1
‘Goodwin Associates, Inc, The
Fasmes Tt il A enas T ek Hartford:a s ¢
Heath 80h, o oy b e S 2h Manchester ..... I
HithardieH o o e B s vees Sound View .... I
Hiti Nurseries (J. H. Bowditch
Proptii ol st ERN e PRARE Pomfret Center.. 5
Holcomb; Irving Lo, ol suiasdl Simsb_ury ....... {8

Certificate

Issued.
Sept. 9
Sept.22
Oet 1
Nov.: 5
Sept. 2
Sept. 11
Sept.26

Sept. 9
Sept.26
Sept. 11
Sept.11
Oct. 10
Sept.23
Octist

Sept. 2

Oct! 7
Nov. 6
Nov. 12
Nov. 5
Aug. 30

Sept.27
Nov. 10

Sept.26
Oct. 30
Nov. 12

Oct. 21
Sept. 9
Sept. 2

Sept. 6
Sept.11

No. of
Certif-
icate.

1003
1011
1022
1055

995

999
1017

1000
1015
1006
1005
1042
1012
1025

1034
1059
1066

1057

1018
1063
1016
1050
1065
1048

1002
993

1007
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Nursery FirMs 1N CoNNECTICUT RECEIVING CERTIFICATES IN 1919—Cont'd.

) No. of

Name of Firm. Address. Acreage. Cc]e:x;tsiti;'l:;t A (ice:tti:f..

Horat & 'Soglas sty it o] Bridgeport ...... I Nov. 4 1053

Houston: & Sons [ R 2 Mansfield ....... 4. Sept. 2 091
Hoyt’s Sons Co., Inc., The Ste-

phenmaliut s Usi e R i New Canaan .... 300 Oct. 23 1049
Hubbard & Co., Paul M....... .. B 7es I IR 12« Nowi rehrory
Hunt @ Co oW Wiy ol e fis Harttordy .ol s 10 Sept.15 1008
Isselee Chaples fhtes et Tovn a2 Dagien .0l 50 10 Nov. 7 1062
Kelley, alanpest [ral s oo s New Canaan .... 1 Oct. 15 1045
Kellner, Herman Bl .. i, Danbury il e, Ootl T 5 TORE
Keso Nursery (J. J. Kelsey, Prop.) Clinton ......... I Sept.23 1014
Laddin’s Rock Nursery (W. L.

Marks, ‘Prop:) ((2) Lot Stamford ....... 5 - Oct ) 6L T03T
LarkmiBrose¥ilhe , (W2 oyt oy New London .... 1 Sept. 6 997
Long el AntiM et vt i g mek East Haven ..... 1 Sept.30 1020
Mallett Co., George A........... Bridgeport ...... 1 Noy/igii1os2
Maplewood Nurseries (T. A. ’

PeabodysMer. )i oun v imia id s Norwichi .l I, Sept. 2. 992
Marigold Farm (H. Kelley, Prop.) New Canaan .... 2 Sept.27 1019
McDegrott B B tis bt a e Windsor ........ 1.5 0ck 3 1028
Meier & Gillette.............. ‘.. West Hartford... =2 Nov. 5 1056
Munro; Charles . bl S ERi s New Haven..... 1 Sept.30 1021
New Haven Nurseries........... New Haven ..... 10 Oct. 9 1038
New Haven Park Commissioners

(G, X 7Amrhyn, SUpt.) . «svess New Haven .. ..0530° (Ock %% 1033

New London Cemetery Associa-
tion (Ernest E. Rogers, Pres.) New London.... 1 Nov. 7 1061
New London County Nurseries
(W. J. Schoonman, Prop.) (2) New London and
Stonington .... 5 Dec. 9, 1069

North-Eastern Forestry Co...... Cheshire {.c.il. . 20 Aug.26 088
Oakland Nurseries ............. Manchester ..... I Sept. 9 1001
Palmer, BstRpHMNT A1 TN Stamferd(l, 1V L 5. Oct. ‘1" 1026
Park GardenSfi i oeusitle g ity Bridgeport ...... 1 Oct. 10 1040
Pequod Nursery Co............. Meriden ........ 15 Sept.II 1004
Phelps, iJ W essoni it ot ot s e Boltofrti iy diatiicn I Sept.2 004
Phelps & V. T. Hammer Co., The i

J. W Gl i e e s Branford ....... 2 Oct. 21 1047
Pierson  SASmEmTie t-l o ol iesd Cromwell ....... 50 Aug.23 087
Platt, Co., The Frank S. ......,. New Haven..... 1 Oct. 7 1035
Porr.xeroy, EdwiniC. ot hriina Northville ...... 1 Nov. 6 1058
Pungton, Mirs CoOy o bels seicohopiEartiord) pl ol S 1 Oct. 6 1032
Quality Seed Store ...... ALk Stamfordi. i, 15 0ct 4 1020
Recle! Tulitia o essdl yne? | 1 S0id s Bridgeport ...... 1V 5 Qct 1077030

Rockfall Nursery Co. (P. Marotta,
Propasta) gl e s Ly ise, Roekfall“ v.5 000 1t Nov. 4 1034
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Nursery FrMs 1N CoNNECTICUT RECEIVING CERTIFICATES IN 1919—Conc’d.

Certificate geox:tioff-

Name of Firm. Address. Acreage. Issued. icate.

Saxe S RIGIS! S LNt Waterbury ...... 1 Dec 2, ' 1068

Schleichert; F. G, ccciciiiiieie Bridgeport ...... 1 Oct. 10 1041

Scoth T WG s n s dis ses Hagttord fii u 5 Nov.17 1067

Sterman e VR ST UL LS I A Hartiopd st ) 5 Oct. 17" 1046

South Wilton Nurseries......... South Wilton ... 5 Oct. 9 1036
Stannard Hill Greenhouses (J. E.

Brooks!iProp.) &.s . siesda s Westbrook ...... 1 Sept.23 1013
Steck, Charles A. .............. Bethelr Lt ay oo s 2 O etiH 1k 1037
Stratfield Nursery Co........... Bridgeport ...... 4 Nov.11. 1064
Traendly & Schenck............. Rowayton ....... LR Yt R G
Upson; R B Sl i oul it Marfon? il ol il 1 Nov. 6 ' 1060
Verkade, = Uahns Bl LN New London .... 2 Sept.15 1009
Vidbourne & Co., Jooovvvvnnnnnn s Hartrord it il 7 Oct. 14 1043
Wallace, Arthur T.............. Wallingford .... 2 Oct. 14 1044
Wild, Hlenry 't oo usesesit te sl .. Riverside ..%.... 14 0ct 5415 51030
Wilson i&iCa: Cl B LG e s s Manchester ..... 10 Sept. 9 998
Yale University Forest School... New Haven ..... 1 Sept.2z 1010
Young, Mrs. Nellie A.......... . Pine Orchard ... 1 Oct. 1 1023

Total aCTeage .. vvvvisvvannramsonsssPueeonnes 1,525

INSPECTION OF IMPORTED NURSERY STOCK.

For the past ten years an attempt has been made by this
department to inspect all woody nursery stock, entering the state,
that had been imported from foreign countries. The establish-
ment of the Federal Horticultural Board in 1912, and its system
of permits and notices adopted soon afterward, made it possible
to examine a much larger proportion of shipments entering the
State. From that time to the present, nearly all shipments have
been examined, but of course it is nearly impossible to intercept
all pests that might be brought over. Especially is this true of
plants like azaleas and rhododendrons and certain conifers which
are usually shipped with a ball of earth about the roots. Then,
too, certain insects may crawl out of the cases and escape before
the stock is unpacked or even during the operation.

There had been a rapid increase each year in the number of
shipments of this kind coming to Connecticut until the war. In
1917 and 1918, the number of shipments dropped off markedly
on account of the blockade and scarcity of tonnage in shipping.
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After the armistice was signed, however, and shipping again
resumed, considerable stock was shipped. The Federal Horticul-
tural Board announced an embargo, Quarantine 37, on most kinds
of nursery stock and woody field grown florist’s stock to take effect
June 30, 1919. Certain kinds of stock like seedling fruit and
manetti rose, which are used for propagation and which are
shipped with roots bare, will still be allowed to enter under the
rules and regulations prescribed by the Federal Horticultural
Board. There is an arrangement by which new and promising
forms and varieties may be imported through the U. S. Depart-
ment of Agriculture.

The trade evidently tried to bring into the country as much
stock as possible before the new restrictive measures went into
effect. Consequently between October 1st, 1918, and June 30,
1919, 131 shipments containing 1075 cases and 1,164,701 plants
were received in Connecticut and inspected by members of this
department. This is nearly twice the number of shipments and
nearly three times the number of cases inspected last year, and
an increase of 38 per cent in the number of plants. Forty-four
shipments or 33.5 per cent were infested with insects or fungi
some of which are pests.

Most of this stock was inspected by Messrs. Zappe and Cham-
berlain, but Messrs. Walden, Davis, and Britton assisted during
the rush season. The time required to inspect this stock amounts
to 707.5 hours, or 94.3 days of 7%2 hours each, or 3.62 months
of 26 working days each. :

The sources of this stock are given in the following table:—

SoURCES oF IMPORTED NURSERY STOCK, 1918-1910.

Country. No. of Shipments. No. of Cases.
Flollandi st iy bl s ST i 08 937
EraNee 7 gt ene e Al i 14 73
England rel i tenls SO c S e S 8 23
Scotlandi L L bl Loe Mol LIRSS, 5 5
Irdland ool . ool ] U R R SRR 3 : i
Bermuda .............. ARSI 2 32
TADAETS ks 1656 Sl apalaba o w o AR Wiy 1 2

Totallin .0 . e 131 1,075

The following table shows the quantity of stock as inspected
by months +—
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Month, No. of Shipments. No. of Cases. No. of Plants.
December, 1018 ....... 4 5 20,000
January, 1919 ......... 7 55 293,473
Eebruary: ¥ vl 0. .. 19 85 70,360
MGECHBMENRO NS0 o 9 40 157,107
AT IR B 83 242 588,754
1 SRR CSRHRD AR 7 40 34,999
k5 T R U | 4 N2 8 8

Potall = A 131 1,075 1,164,701

Notices were received of five additional shipments containing
35 cases which were not inspected. Three of these shipments
were reshipped and sent out of the State, one contained only
herbaceous stock, and one was unpacked and the plants distributed
before it was possible to inspect them.

As was the situation last year, none of these shipments came
directly from Italy, Belgium or Germany.

As in former years, most of the insects and fungi found in
the shipments are (1) species which are already present in this
country or (2) species which are not important as pests. How-
ever, there are some exceptions. Among the insects intercepted
when the plants were inspected in 1919, are the Brown-tail moth,
Euproctis chrysorrhoea Linn., regarded as an important pest but
already present in the New England states; European tent-
caterpillar Malacosoma neustria Linn., a pest of trees in Europe,
which though several times intercepted on stock brought into
this countfy, is not yet established here; Agelastica alni Linn.,
and Emphytus cinctus Linn., also brought in many times but not
established here; Otiorhynchus sulcatus Fabr., Coccus hesperidum
Linn., and the oyster-shell scale are already established in this
country. The infestations found during the year are given in
detail as follows :—

Prests Founp ox IMporTED NURSERY STOCK, 1918-1010.
44 Shipments Infested.
Insects, etc.
Agelastica alni Linn. on trees. Van Gelderen & Co., Boskoop, Holland.
Amara communis Panz. Trees. Koster & Co., Boskoop, Holland.
Anisodactylus binotatus Fabr. Trees. Visser Bros., Naarden, Holland.
Aphodius granarius Linn. on Taxus. Koster & Co., Boskoop, Holland.
Barypithes pellucidus Boh. Taxus trees. Koster & Co., Boskoop, Holland.
Carabus nemoralis Mull. on trees. Van Heinigen Bros. & Co., Boskoop,
Holland.
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Clivina fossor Linn. on trees. Van Heinigen Bros. & Co., Boskoop,
Holland. ;

Coccinella 7-punctata Linn. Azaleas. H. M. Hardyzer, Boskoop, Holland.

Coccus hesperidum Linn, on laurel trees. Flandria Societe Anonyme,
Bruges, Belgium.

Curculionid larvae. Trees. H. M. Hardyzer, Boskoop, Holland.

Elaterid larvae on shrubs. H. M. Hardyzer, Boskoop, Holland; Van
Heinigen Bros. & Co., Boskoop, Holland.

Emphytus cinctus Linn, on Manetti Rose. R. H. Bath, Ltd., Wisbech, Eng-
land; S. Bide & Sons, Farnham, Surrey, England; Vincent Lebre-
ton, La Pyramid-Trelaze, France; As. Ouwerkerk, Boskoop, Holland ;
Thomas Smith & Sons, Troon, Scotland; Louis Leroy Nurseries
Co., Angers, France,

Emphytus cinctus Linn. larva. E. Turbat & Co., Orleans, France.

Euproctis chrysorrhoea Linn. on fruit trees. Franco-American Seedling
Co., Nantes, France.

Falagria sp. D. Prior & Sons, Colchester, England.

Forficula auricularia Linn. on trees. H. M. Hardyzer, Boskoop, Holland,

Lampyrid larva on Juniper trees. Van Heinigen Bros. & Co., Boskoop,
Holland.

Lathrobium brunnipes Fabr. on trees. Van Heinigen Bros. & Co., Boskoop,
Holland; M. Koster & Sons, Boskoop, Holland.

Lepidopterous pupa on spruce. M. Koster & Sons, Boskoop, Holland.

Malacosoma neustria Linn. on shrubs. Visser Bros., Naarden, Holland,

Milliped on Manetti Rose. Vincent Lebreton, La Pyramide-Trelaze,
France.

Mycetaea hirta Mar. D. Prior & Sons, Colchester, England.

Nest of Rats on blue spruces. Harry Koolbergen, Boskoop, Holland.

Noctuid cocoon on trees. Franco-American Seedling Co., Nantes, France.

Pterostichus vulgaris Linn. In soil. Koster & Co., Boskoop, Holland.

Otiorhynchus sulcatus Fabr. Taxus. Van Heiningen Bros. & Co., Bos-
koop, Holland.

Opyster Shell Scale on Boxwood., Sliedrecht & Co., Boskoop, Holland;
Schaum & Van Tol, Boskoop, Holland ; Koster & Co., Boskoop, Hol-
land; Visser Bros., Naarden, Holland; Ebbinge & Van Groos, Bos-
koop, Holland ; Van Heiningen Bros. & Co., Boskoop, Holland ; H. den
Ouden & Son, Boskoop, Holland; C. Van Kleef & Co., Boskoop,
Holland; F. J. Grootendorst & Sons, Boskoop, Holland; W. Van &
Sons, Boskoop, Holland; As. Ounawerkerk, Boskoop, -Holland.

Sow bug on shrubs. K. Kromhout'& Sons, Boskoop, Holland,

Spiders eggs, one mass on shrubs. K. Kromhout & Sons, Boskoop,
Holland. % A

Triaena plebeja Gyllh. on trees. Ebbinge & Van Groos, Boskoop, Holland.

" Plant Diseases.

Crown Gall on Manetti Rose. S. Bide & Sons, Farnham, Surrey, England ;
Vincent Lebreton, La Pyramide-Trelaze, France; Thomas Smith &
Sons, Troon, Scotland; As. Ouwerkerk, Boskoop, Holland; Louis
Leroy Nurseries Co., Angers, France.
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INSPECTION OF IMPQRTED BULBS.

At the suggestion of the Federal Horticultural Board, an
attempt has been made, at least for a definite period, to inspect
the imported bulbs entering Connecticut, in order to, ascertain
whether or not any dangerous pests are liable to be introduced
in this way. Bulbs were not prohibited under Quarantine Nf"
37, and no effort has ever been made before to inspect them in
Connecticut. The first to arrive were lily bulbs from Bermuda,
then narcissus paper whites from France which began coming
in July. Later came tulip and hyacinth bulbs from Holland and
lily bulbs from Japan.

The source of the shipments inspected are as follows:—

Country. No. of Shipments. No. of Cases.
Brance . o i sttt GRS e diay '+ 104 302
oI dUiate s A Tt s G S € 147 436
Tanan e UL R o 43 141
China it e e s e le 9 26
Bermudal e e i Sl et 4 6
England 0 uhel Rt G B 10 __IE

O Ea T s S ol Bl 1 i Sig e g s 317 _ 024
The inspections by months are as follows :—

Month. No. of Shipments. No. of Cases. No. of Bulbs.
il v sy S b 3 200
AUSUSELRE S ssa 46 102 71,000
September ik ikl 57 100 231,835
Olctoberib pun inl, 109 334 620,495
Novembers: ot LT 104 : 286 s 506,345

T bl e 317 924 1,529,775

On November 14, notice was received from the Federal Horti-
cultural Board that arrangements had finally been made for these
bulbs to be examined at the ports of entry of Boston, New Y(.)rk,
Washington, New Orleans, Seattle, Tacoma and San Franasc'o
by Federal inspectors. Consequently, hereafter, at l?ast until
further notice, it will not be necessary for us to examine bulbs.

Most of this inspection work has been done by Messrs: Zappe
and Chamberlain, but Mr. Davis has inspected those shlpmen‘ts
going into the eastern end of the State and Messrs. L<=:w15,
Garman, Stone, Walden and Britton have all helped at times

in the work.
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In 67 shipments or 21.1 per cent. pests were found, the most
common being the bulb mite Rhizoglyphus hyacinthi Boisdv.,
known in Europe as R. echinopus Fumouse & Robin, which was
found in 39 shipments. Apparently this mite will attack and
injure any kind of bulbs, and also some of the stems growing
out of them. Another pest found in imported bulbs is the bulb
fly Merodon equestris Fabr., which was found in 4 shipments.
Both the bulb mite and the bulb fly have been brought into this
country many times and are no doubt established here.

The time required to inspect these bulbs is equivalent to one
man working 8474 hours or 113 days of 714 hours each, or 474
months of 26 working days each. ‘

The data regarding the infested shipments of bulbs are as
follows i—
Pests Founp oN IMPORTED BULBS, 1910.
67 Shipments Infested.
Insects, etc.

Atheta sp. C. J. Speelman & Sons, Holland (1).

Capsid bug. Van Zonneveld Bros. & Philippo, Holland (1).

Cathartus advena Wal. C. G. Van Tubergen, Jr., Haarlem, Holland (1).

Elaterid larva in hyacinths. C. J. Speelman & Sons, Sassenheim, Holland
(X)) :

Lepidopterous larvae in buckwheat chaff. L. Van Leeuwen & Son, Holland
(5); M. Van Waveren, Holland (1); C. J. Speelman & Sons,
Sassenheim, Holland (1); Baartman & Koning, Sassenheim, Hol-
land (1).

Merodon equestris Fabr. L. Van Leeuwen & Son, Sassenheim, Holland
(1); M. Veldhuyzen Van Zanten & Son, Lisse, Holland (1); J.
Schilpzand & Sons, Hillegem, Holland (1) ; Van Zonneveld Bros. &
Philippo, Sassenheim, Holland (1).

Pyralis farinalis Linn. in buckwheat chaff. L. Van Leeuwen & Son, Sassen-
heim, Holland (1) ; C. J. Speelman & Sons, Sassenheim, Holland (1).

Rhizoglyphus echinopus Fumouse and Robin. A. & L. Bremond Freres,
Ollioules, France (1); Guldemond & Son, Lisse, Holland (4);
Meskers Bros., Holland (1) ; K. Van Bourgondier & Son, Hillegem,
Holland (3); C. Colyn & Son, Voorhout, Holland (1); M. Veld-
huyzen Van Zanten & Son, Lisse, Holland (2); J. Schilpzand &
Sons, Hillegem, Holland (2); Lagarde & Speelman, Ollioules,
France (2); Van Zonneveld Bros. & Philippo, Sassenheim, Hol-
land (5); Vandervooit Alkemade, Naardwyk, Holland (1); L. Van
Leeuwen & Son, Island ,of Guernsey (2); D. Nieuweuhuis & Sons,
Lisse, Holland (1); -C. J. Speelman & Sons, Holland (5); Zan-
bergen Bros., Valkenberg, Holland (1); Drevon-Tegelaar & Co.,
Ollioules, France (1) ; M. Van Waveren & Sons, Hillegem, Holland
(3); Van Meeuwen & Tegelaar, Lisse, Holland (3); Richachiro
Tanoi, Yokohama, Japan (1). ;
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Sitodrepa panicea Linn. Van Zooneveld Bros. & Philippo, Sassenheim,
Holland (1).

Staphylinids in narcissus. Zaubergen Bros., Valkenberg, Holland (1).

Tenebrio molitor Linn. in chaff packing. L. Van Leeuwen & Son, Hol-
land (1); C. G. Van Tubergen, Jr, Holland (1).

Tenebrio sp. (?) in buckwheat chaff. Van Zooneveld Bros. & Philippo,
Holland (2) ; Baartman & Koning, Sassenheim, Holland (1).

Typhoea fumata Linn. C. G. Van Tubergen, Jr., Haarlem, Holland CL):

Fungi.

Papulospora sp. L. Van Leeuwen & Sons, Sassenheim, Holland (1).
Penicillium sp. L. Van Leeuwen & Sons, Sassenheim, Holland (1).

INSPECTION OF APIARIES.

There has been no change in the personnel of the inspectors
or in the system of inspecting apiaries, during the year; Mr. H.
W. Coley of Westport has inspected in Fairfield, New Haven,
Middlesex and New London Counties, and Mr. A. W. Yates of
Hartford has inspected in Litchfield, Hartford, Tolland and
Windham Counties, each working on a per diem basis.

On account of the change in the fiscal year, all work done

- prior to July 1, 1919, was paid for out of the old appropriation,

leaving a balance of $43.70. The General Assembly increased
the appropriation from $750.00 to $2000.00 annually, the new
and increased appropriation becoming available July 1, 1919. The
wages of the inspectors were increased July 1 from four to five
dollars per day, which accounts in part for the increased cost
of inspection per apiary and per colony, over former years. The

report of the inspection work for the entire season is contained

in this paper. :

The General Assembly at the request of the Connecticut Bee-
keepers Association enacted a law, requiring beekeepers to
register with the town clerks of their respective towns, as
follows :—

CHAPTER 174, PUBLIC ACTS OF IQIO.
An Act concerning Registration of the Qwners of Honey Bees.
Be it enacted by the Senate and House of Representatives in General

Assembly convened:
Section 1. Every person owning one or more hives of bees shall, an-
nually, on or before the first day of October, make application to the town
clerk of the town in which such bees are kept, for the registration of such
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bee§, am_i such town clerk shall issue to such applicant a certificate of
reg.lstratxor} upon the payment of a recording fee of twenty-five cents
;;vh;;h certlﬁc_atf: shall bedm the form prescribed and upon blanks furnishe(i

y the commissioner of domestic animals and shall b i
i e recorded in the office

Sec. 2. A rec9rd of such registration with the name and place of resi-
dence of t.he registrant and the definite location in the town where bees are
kept by h.xm shall be recorded in a separate book in the office of the town
clerk, which records shall be accessible to the public.

Sef:.'3. Any owner of bees who shall fail to register as required by the
provisions of this act shall be fined not more than five dollars

Approved, May 1, 1910. :

‘ This l.a};v will enable the inspectors to find the apiaries, so that
in 1(.)ca11t1es where diseases occur, it will be much easier to
eradicate them.

; During the season, 723 apiaries, containing 6,070 colonies, were
mspe(.:ted. The record for 1918 was 385 apiaries, and 2,913
colonies. In making these inspections, 102 towns were visited

as against. 83 last year. Inspections were made in the following
towns which were not visited last year:

Fairfield County—Bridgeport.
New Haven County—Branford, Cheshire, Gui i
& g ilford, H
. Oxford and Wolcott. i
Mlddlese-x County—Durham, East Haddam, East Hampton, Killingworth
Middletown, Portland, Saybrook and Westhrook. ’
N‘ew London County—Lisbon, Stonington and Groton.
Litchfield County—Bethlehem, Harwinton, Thomaston, Torrington, War-
ren and Washington. ;
Hartford County—Avon, East Hartford, Glastonbury, Granby, Manchester,

Marlborough, Rocky Hill, Southington, West Hartford, Wethersfield
and Windsor.

To.lland County—Andover, Bolton and Tolland.
Windham County—Brooklyn, Putnam, Thompson and Woodstock.

On.the other hand, several towns in which inspections were
made in 1918 were not visited this yéar. These are as follows:—

Fairfield County—Trumbull.

N_ew Haven County—Ansonia.”

Litchfield County—Colebrook, Cornwall, Goshen, Kent, New Hartford
Norfolk, Canaan, Salisbury, Sharon and Winchester. ’

To.lland County—Columbia, Ellington and Somers.

Windham County—Ashford, Canterbury and Chaplin.

P T e T L. e T o
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In Avon, Oxford, Saybrook and Westbrook no inspections had
ever been made until 1919. There still remain twelve towns
where inspections have never been made, as follows: Tolland
County, Union; Windham County, Eastford; Fairfield County,
Sherman and New Fairfield; New Haven County, East Haven;
Middlesex County, Essex, Chester, Middlefield and Old Saybrook ;
New London County, Lebanon, Preston and Voluntown. An
effort will be made to inspect some of the apiaries in these
towns next year.

The inspections made during 1919 show that the European
foul brood continues to decrease as has been the case each year
for the past ten years since the inspection service began. In 1910
when the first inspections were made, 75.9 per cent of the apiaries
and 49.7 per cent of the colonies had European foul brood. In
‘19109, the infestation was only 6.6 per cent of the apiaries, and
1.2 per cent of the colonies. During the past season European
foul brood was found in the following 34 towns —Fairfield
County, Bridgeport, Norwalk, Redding and Stamford: New

Haven County, Cheshire and Wolcott: Middlesex County,
Durham: New London County, Norwich and Old Lyme: Litch- =
field County, Bethlehem, Bridgewater, Thomaston, Torrington, '-_
and Watertown: Hartford County, East Hartford, Farmington, =
Glastonbury, Granby, Manchester, Marlborough, New Britain, 4
Plainville, West Hartford, Wethersfield, Windsor and Windsor

Locks: Tolland County, Coventry and Vernon: Windham

County, Brooklyn, Killingly, Pomiret, Scotland, Sterling and =

Windham.

American foul brood was first found by the inspectors in 1914, =
and since then in two or three places each year, but the percentage
of apiaries infested has never been much above one per cent, or
of colonies one-third of one per cent, until 1919, when 3.0 per &
cent of the apiaries and 1.I per cent of the colonies were found -
infested. The disease, therefore, has been more prevalent and =
infests a higher percentage of apiaries than ever before. One of

the principal centers of infestation was Woallingford, where

twenty-seven colonies in eleven apiaries were found diseased.
It was also present in the following eight towns ;—Stamford, =

Shelton (Huntington). Wallingford, Madison, Killingworth, East

Lyme, Waterford and East Hampton. These towns are all in =
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Mr. _Coley’s territory in the southern half of the State, and must
be given particular attention next year.

The statistics of the apiaries examined in 1919 in each of the
102 towns are given by counties in the following tables, the
summary occurring on page I34.

: APIARIES INSPECTED IN IQIQ.

No. Apiaries No. Colonies
4+, T\'

Inspected. D d I ed
Fairfield County: g

IBiathialy et L vitn s iy o 0k 2 0 5 0
Beidgepart iy, e s 4 I 100 2f
Datbiny e e sl g 0 90 0
Byarienisicwale i fesdnta s 3 I 26 1§
Bastany . o s Tt 2 I 86 1§
Bawrheld s o v il aii Mol 9 0 103 0
Greenwichiv. Sl ey S0Es 12 0 166 0
Humtngton i B O I I 3 1*
Meonrae 0o i5, 5 ol ayss R 1 0 2 o
New: Canaan .. . i o5 s 5 I 37 It
Norwatlehssi  rutlehs s D 10 2 97 st
Reddinghiof b s e oot 6 0 64 o
Ridgefieldwt, .. St il A w5 7 0 69 0
Stamford Ui 1 T s 21 6 230 75
Strattord @l DI el 2 o 63
Westport-Weston ......... 10 0 120 0
Waltan i tundiali b iy S 13 0 156 (o g

117 13 1,515 18

New Haven County:

Beacon Ballsi. oo s I 0 28 o
Branfordi st e ross sl 5 1 41 48
Cheshireily iy o5 Sl abin: 7 1 58 1t
Derbyilal-ise s e Adsinie 2 (o] 47 0
Guilford b v il 3 1 34 sll
Hamdens b i (el 7 I 28 It
M ditonas Gl SIS 7 2 29 2%§
Meridenis: ol i TRl 18 0 146 0
Middlebary &l en sede g Ty 100 84" 0
MilFordbibsy caliln B i >1 0 52 0
Nangatudleas it oS Lot 6 o 37 0
New Haven ............... 3 o 28 o

* American Foul Brood.

. T European Foul Brood.

ggaﬁxgz;ig?n Foul Brood, 1 Etropean Foul Brood and 4 Sacbrood.
Il Paralysis.
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Inspelgtoédéplgi;?ased. Inspeli‘t)écEOl%i;eesased. Insl’‘él\i?éfplia)rilseesasCd- Inspg:lt)égﬂ(i;lilse:ased.
Oxtondis.es it bt s 3 o 25 o j \%at;.ll:town """""""" 6 3 57 3t
Brhspeetiat Sl ids i 6 0 53 ) ] ASHINGION oo vovssivnelns i e 137 0
Seym.our ............... 20K 2 0 26 0 ] ! 71 7 733 7
Wallingtord:, .5 oo o g 20 II 155 27* : Hartford County:
INAtETDULY .\ ivie's.esine Aoty 6 0 26 o . - AN e e e 2 0 13 0
Wolcott ...oovvvnnnninnn 2 I 14 Iy : Berlas o0 st 7 0 75 0
s _18- E’; 'Z‘ ) ) Blc‘)omﬁeld ................ 2 0 159 0
b 3 Bristol weat ey s 11 o 100 o
Middlesex County: Barlifigtons AL et 10 o 54 o
Durham e i et 5 3 114 94| i Canton ..........cecuevne il KL o 67 0
East Haddam ........... RS ST 0 47 0 ! ! East Granbyii 0000 i T 3 .o 19 0
East Hampton ............ 3 I 36 4% ' ] East Hz}rtford ------------ 15 I 95 27
Killingworth .............. 2 1 11 2* ‘ = East Windsor ............. 9 0 08 0
Middletowatiais ot I 0 31 0 ' Enfield ..............oei. 8 o 39 0
Bovtlandutiesuist it 3 v 0 30 0 Farm.mgton --------------- 21 I 98 It
Savhtoolen e AL e 2 0 20 0 Glastonbury .............. 27 4 119 of
Weestbrook:, s il i I o 8 (s} Granby cantio il [RREEE 4 I 48 It
e L Sl L) { Hartfordi s wWase il esthie 24 I 99 1|
£ 5 =97 L7 ] Manchestexmidiyreianiio (et 14 I 87 It
v Marlboroughyini o8 4 e 2 I 6
N%,v; I{?iﬁg County : ; : | > 4 New. Britain) Josioos alaiog 9 I IgO gi
L SRR o 6 0 3 k e ot 0 U | 4 o 50 0
Tianhoniliane b e diest Fh s I 0 8 0 3 ; R amv:I;u. """""""" e 3 31 of
Montville .......oocveinnns 6 0 42 0 : . S°°fﬁ’. i SHanT T 3 ° 24 o
New L ondony ) Jate i s 3 o 42 0 : Sou hmgt.on """"""" 5 L 14 o
Norwdchitii o iomiia o 9 I 106 it i Sz?ﬁtel dWmdsor """""" 8 o 32 o
b T e e e 2 1 53 2t 2 West Har t.f-o.r'd. """""" 9 o 34 o
Stontngtenis s o wane it L I I 20 2| ; M e 25 g 117 zf
Waterford ................ 5 2 46 18* i M i e I 2 55 3t
s e FRITT L : i IndBORIdG L ST e II 2 28 27§
36 8 302 28 d ' Windsor'Liocks’ 26 o il 4 2 13 2-*-
Litchfield County : ; S 273 21 1,714 42
Bethlehem .. y ............ 3 I 3 It 9 Tfjilagd County :
Bridgewaterh’ il s Ly 9 1 65 1t B:ltoVer ................ 7 A gl 9
Harwintony . dosialniasss 2 o 7 ) ‘ Covz:lltx: ------------------ 5 0 16 o
[attchfigld Ll el Lt 13 0 153 0 E R Mansﬁel}él ----------------- et s 59 7
New Milford s ivyinsns 8 0 79 0 3 Sl 3 o 41 0
Plyaonthis e i 7 0 19 0 i [ Tolagp Ly TG 3 o 23 0
AR omastomi s At T o 8 I 49 It . 1 IR e 2 0 4 )
Rorrinpton: i e iatn s v 1 133 It 3 ‘ Willingn;x; """""""""" 8 I 40 2t
Warren ol s ns St 4 0 31 o D RUERR B PR ey Al Y 33 0
’ : 48 2 237 3
1 Eitoncan Foul Brocd: 3 [ Euoreen Foul Brooa. ]
r . 5 - acbrood.
Hi;;rglx;:i:can Foul Brood, 1 European Foul Broo 2 { | Paralysis.
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No. Apiaries

Inspected. Diseased. Inspected. Diseased.

Windham County :

Brooklynihin v, sl oo it 1 1 2 1
Rl e o 0 S 6 2 32 3t
PIRTRhEIEEBEET 0 5 St 8 0 43 0
Domigeos it ik sl S 15 I 04 2f
Pathamie: it ot « A 2 ) 8¢ )
Seotiantlde it S Eei 5 2 47 27
B HnE e L e S 2 1 9 2%
HONIDSON L - o & s st s nlales s 2 0 20 0
WindBamluaks e lnme d, 15 1 58 o
Wioodetoels sl de il it AR I 0 5 [0}
57 8 321 11
SUMMARY.
No. of No. Apiaries No. Colonies
County Towns Inspected Diseased Inspected Diseased
Paicheld il o280l 18 117 13 1,515 18
New  Haven o' . 17 100 18 861 41
Middlesex .5t s 6 21 5 207 17
New London ........ 9 36 8 302 28
Titchheld @i e e vt 11 71 7 733 7
Flartiordin e S0 e 26 273 21 1,714 42
Follandipt ity 0 8 48 2 237 3
Windhaim gyt oo sl 10 57 8 321 11
105 723 82 6,070 167
No. Apiaries No. Colonies
Tnspectad T m o U iRy T SRR Sy i 723 6,070
Infested with European foul brood ...... 48 78
Per 'cenf, infested il ol s ns sl 6.6 1.2
Infested with American foul brood ...... 22 69
Perrcent: infested el S IS 3.0 i)
LBV ot (AR S ST AR e Ul BN < e At 9 12
Ree havalysissltoees e SRR S ik 3 8
Average number of colonies per apiary. .. 112
Costl 0f inspectioniiiraati L Al e $1,771.03
Average cost DEr apiary ........ccoeceeoes $2.45
Average cost per colony ........i.c..oven. .29

+ European foul brood.

BULLETIN 21I8.

No. Colonies
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GIPSY AND BROWN-TAIL MOTH WORK
IN 1910.

By Irving W. Davis.*
Assistant and Deputy in Charge of Moth Work.

This work has been conducted as in preceding years, in co-oper-
ation with the Federal Bureau of Entomology. Apparently there
has been no marked wind-spread of the gipsy moth since 1916,
consequently the results of careful and persistent efforts show a
rather decided decrease in both the number of infestations and
number of egg-clusters in the towns now infested. Moreover, in
eight towns considered as infested in 1918, no infestations were
found by the Federal Scouts. In seven of these and in three
others,—making ten altogether, the quarantine has been removed.

The last session of the General Assembly increased the appro-
priation for suppressing the gipsy and brown-tail moths, and for
inspecting imported nursery stock, to $70,000.00 for the biennial
period ending June 30, 1921. The appropriation for similar
work for the preceding biennial period was $40,000.00.

PresENT STATUS OF THE BrowN-TAIiL Morm
: iN CONNECTICUT.

For the last three or four years, the brown-tail moth has been
very scarce in Connecticut, due it is believed to natural enemies, -
or at least to natural causes. Consequently it has not seemed
advisable for the state to attempt to carry out any control
measures, or to order municipalities to take action in the matter.
The Report of this Station for 1918, page 286, explains how the
number of towns quarantined on account of this insect was
reduced from seventy-one in 1915 to thirty-one in 1918. The
number was further reduced to twenty-one the past year by the
release of the following ten towns:—Stafford, Willington, Ash-
ford, Mansfield, Windham, Franklin, Sprague, Bozrah, Norwich
and Preston. i

A close watch for winter nests was kept by State men when
they were travelling about the State on other work, and likewise

& Note :—Mr. Davis returned January 15, 1919 from service in the U. S.
Marine Corps, and since then has been in immediate charge of all field
Operations. During his absence, Mr, John T. Ashworth served acceptably
as Superintendent—W. E. Britton.
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for adult moths around lights during the period of their flight
in July. Very few of either were noticed. The Federal Scouts,
however, found a few nests in Stonington near the Groton town
line in the spring. These were sent to the laboratory at Melrose
Highlands, for the purpose of recovering parasites.

FINANCIAL STATEMENT.*

RECEIPTS,
Appropriation for biennial period ending Sept. 30, 1019...... $40,000.00
Transfer: by Board ofiControltiur. aus dui i v d siiubinisi ~ 103.97
Total Receipts for biennial period ...........ccoivvinnn. $40,103.97
Amount expended, year ending Sept. 30, 1918 .............. 72;,641};1_8
Balance' ..cuil D R R PR R R R R $17,459.79

CLASSIFIED EXPENDITURES FOR THE NINE MONTHS ENDING JUNE 30, I01Q.

Salaries and Wages :

Lo Wi DaNisTis i bt dlnoliziiadnte s $ 962.50

Je TS WO r R (i et A 025.00°

g ALY U S Rl R S e RS R ol 825.44

I @ Y6 ol e S Ul Bl el RS AR Lo S 827.26

ELA Starth Rtk Sl O 648.45

R S Newton el o Gt s 500.34

DL aBelleit v s Tt s G TN 708.06

HalenBotor. . s e Uy 700.63

4 U B T D s LT 95l 429.35

Ko B BRIRetOn . oo el soh 443.30

(6170 2 s} St S E S T 3,383.17
———  $10,371.50
Printing and dllustrations ... alohis el 6.50
Fostage et Sty o ey o M e LR g 6.27
Statiaarediiel: ol GRS O el AR A R .20
Telegiaphyand' Telephone s foi il o stloui L e ) 46.73
Office SUppliBsitsis = MM A L S L A 53.80
Express, Freight and Cartage ................... 285.04
Machinery, Tools and Supplies .........v.oeveen. 13(.3:200!22
95 b (o S e B SRR (DS RS R e BN S i D 380.26
Rentaland Storage - o i g 80 iaen bl i 1S 127.00
Travelint ol xpensertic Sl n L i S S IR 1,004.40
Automobile Tires and Repairs ......oviveencanne 1,272.28
Inspection of Imported Nursery Stock .......... 665.60
Miscellameois #a SR il s i e lon B, T Tt s 30.00
i ) 2§ (AT AR B e Ut iR e Pl LR N P $17,450.79

* The Gefieral Assembly at its last session changed the time of beginning the fiscal
year from Oct. 1st to July 1st. Hence the classified expenditures cover only nine
months.

1 For six and one-half months.
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DEetaiLs oF Gipsy Mora Work By Towns.

The following pages give a detailed account of the work in
each of the infested towns:—

THOMPSON—S86 Infestations—2448 Egg-clusters.

In the report of last year a decrease was noted in the number
of gipsy moth colonies in Thompson, and it was explained that
this was partly due to the fact that single egg-clusters were not
counted as infestations. The same practice was followed this
year and resulted in finding only eighty-six colonies, as compared
with two hundred and seventy-five for the preceding year. These
colonies were mostly in the central and eastern portion of the
town, there being comparatively few found to the west of the
New London and Worcester branch of the N. Y., N. H., and H.
R. R. The colonies themselves were smaller than in some of the
previous years, the largest containing less than one hundred egg-
clusters. In many cases however the egg-clusters were scattered
over a large area which made control measures difficult. During
the early part of the spring a good deal of undergrowth was cut
near many of the colonies, to make the control measures more
effective. The larger infestations were also given special atten-
tion as were also those which were so located as to make spraying
impracticable. Following this the colonies in windswept local-
ities, from which there was great danger of spread of caterpillars,
were banded with raupenleim. In the course of the spraying
season, both the horse-drawn and automobile truck power sprayers
were used in this town, and sixty-seven of the eighty-six colonies
were sprayed.

WOODSTOCK—36 Infestations—876 Egg-clusters. :

This town was the first one scouted this year, due to the fact
that the western portion was not covered in the scouting of a
year ago. It was expected that the western section would contain
the majority of the colonies and exactly half of those found in
Woodstock were located there near Woodstock Valley and from
there south to the Eastford line. The northwestern section did
not contain any colonies, and-<the remaining eighteen were scat-
tered throughout the eastern part of the town. In several cases
but one tree was infested and wherever possible these trees were
cut and burned. A few of the woodland colonies were also

R N T P R R B - I W T Ty e AT .

PP CPETT I AT S e
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cleaned of undergrowth and as in Thompson the banding of trees
was practised on all colonies in windswept locations. During
the month of June, twenty-two of the colonies were sprayed with
arsenate of lead, and the patrolling work later indicated a suc-
cessful season. :

UNION—1 Infestation—1 Egg-cluster.
The scouting for the gipsy moth in Union during the past
winter was done by the Federal men. The town was only partly
scouted and the result was the finding of a single egg-cluster.

PUTNAM-—28 Infestations—y77 Egg-clusters.

The gipsy moth colonies in Putnam were well scattered
throughout the town, with the exception of one group which was
found on the road leading north from East Putnam. Five infes-
tations were located in this vicinity, but none were of a serious
nature. The largest colony found was on the Torrey farm in
the eastern part of the town. This colony, consisting of 359
egg-clusters, was found on a wooded hillside about 200 yards
back from the road. The egg-clusters were scattered over ten
acres, which naturally made this colony a difficult one to handle.
During the spring a large part of this area was cleaned and the
brush burned. This infestation was sprayed in the early part
of June, and but few living caterpillars were found. The work
of cleaning up the colonies was carried on at seven infestations in
Putnam and twenty-six infestations were sprayed.

POMFRET—29 Infestations—314 Egg-clusters.
The twenty-nine infestations found in Pomfret were scattered
throughout its entire area, but none of these were large, or in

any way of a serious nature. The largest colony found was in

the southeastern part of the town on land owned by Mr. Fayette
L. Wright. This colony was in a large oak and stone wall and

~ contained sixty-six egg-clusters, thirty-two of which were old
ones. The undergrowth near this was cut and burned, and the
remaining foliage was sprayed later in the season. Another
important colony was found in the woodland near the Eastford
town line. While this infestation contained only nineteen egg-
clusters, these were so widely scattered that it made control
measures difficult. This colony was sprayed during June as
were also eleven others in this town.
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EASTFORD—21 Infestations—i173 Egg-clusters.

Tl{is town was scouted by the Federal men, and resulted in
locating twenty-one infestations containing 173 egg-clusters.
There were no colonies found in the extreme northern portion
of the town, but in the south and central sections the infestations
were well distributed. The most dangerous colony was found
on land of Mr. Andrew Chilkott about a mile to the west of
Eastford village. The growth here was largely oak and maple
and the egg-clusters were scattered over a considerable area of’
it. Its location together with the large area it covered rendered
it impossible to do any banding, but this entire tract of woodland
was sprayed. Another infestation of note was on land of Mr.
John Fitts near the Ashford line. This was also in the woodland
but was not scattered as much as the former colony. It was,
also sprayed during June. Altogether ten of the infestations in
Eastford were sprayed and five were cleaned of the undergrowth.

ASHFORD—1 Infestation—1 Egg-cluster.

Mr. H. L. McIntyre of the Federal force found a single egg-
cluster of the gipsy moth in Ashford. This was sent to the
Government Parasite Laboratory in Melrose Highlands, Mass.
and the report from there stated that this egg-cluster was infertilei

KILLINGLY—27 Infestations—755 Egg-clusters.

The twenty-seven colonies of the gipsy moth found in this
town were widely scattered, and none of them were considered
O.f a serious nature. Among the larger colonies might be men-
tioned two which were in the northwestern part of the town and
near the state road leading to Putnam. One of them was in
two large pasture oaks and 107 egg-clusters were creosoted on
these. trees. The other colony, a short distance south of the first
was in an old apple tree. This tree was cut, and in the course’
of cleaning it up 118 egg-clusters were found and destroyed. In
the course of scouting for larvae: several egg-clusters were found
a-nd during June these areas were sprayed making in all thirty-
eight different localities in Kiltingly which were sprayed this year.

BROOKLYN—16.Infestations—1433 Egg-clusters.

- During the scouting ‘this past winter, sixteen colonies of the

gipsy moth were located here principally in the eastern and
southern portions of the town, and among them were some of
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the largest colonies found this season. One infestation worthy
of note was found on land of Mr. DeMott in the eastern part
of the town near the Killingly line. While there were 706 egg-
clusters here, the growth was very small consisting of one or
two small oak trees. This colony was sprayed early in the season
with a hand-sprayer and from later observations it is believed
that the colany has been exterminated. Another large colony
was found in a maple swamp in the northern part of the town.
This infestation was scattered over a large area and was so
located that it was not feasible to spray it. The most dangerous
colonies in this town were cleaned of undergrowth and during the
month of June, fourteen of the colonies were sprayed with arsenate
of lead.
HAMPTON—12 Infestations—30 Egg-clusters.

There were very few egg-clusters of the gipsy moth found in
Hampton this year as compared with last, when 336 egg-clusters
were destroyed. The colonies also were small; the largest con-
taining only seven egg-clusters, and located around the borders
of the town while in the central portion none were found. Five
of them contained but a single egg-cluster each, and none of
them were serious enough to warrant spraying.

MANSFIELD—1 Infestation—1 Egg-cluster.

Mansfield was scouted by the Federal men and their work ,‘

consisted largely of scouting around the colonies of the previous

year. Only one egg-cluster was found near one of these infes= =

tations.
STERLING—10 Infestations—216 Egg-clusters.

Sterling was first found infested by the gipsy moth in the
winter of 1914-15. Scattering colonies were located during the =

next two years, but in 1917 a general infestation occurred. The

result of the scouting this winter was the finding of ten colonies

and several single egg-clusters. Most of the colonies were in
the northern section of the town, a few were in the extreme
southern portion, leaving an area in the central part where but
few traces of the moth were found. The largest colony in the
town contained forty-nine egg-clusters in the village of Oneco.
. This was on the eastern slope of a small hill and the egg-clusters

were found in some oaks and a nearby stone wall. The presence
of a lot of rubbish and undergrowth made cleaning necessary
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fmd this colony was later sprayed. Other colonies of importance
include one of thirty-two egg-clusters found in an abandoned
orchard near the Killingly line, and one in the extreme southern
part of the town on land of Addie Fenner. These colonies
together with four others were sprayed during June.

PLAINFIELD—18 Infestations—756 Egg-clusters.

In this town the infestations were almost all rather large
three of them containing over 100 egg-clusters each. Two of,
these were in the north part of the town, and one in the south
part near the Griswold line. These were all in orchards, which
made control measures rather easy. No cleaning was nec,essary
but all three were sprayed. ~Several of the colonies in this towr;
were found in pasture oaks. In such cases the nearby brush
was cut and burned and wherever possible the infestation was
later sprayed. The Federal sprayer was used in this town, and
twelve of the colonies were sprayed. ’

CANTERBURY—10 Infestations—248 Egg-clusters.

Only ten infestations were found as the result of scouting
Canterbury this past winter. These may be roughly located in
three groups, one in the south part of the town in the vicinity
of South Canterbury, another in the central part near Canterbury
Plam.s, and the third in the northwestern corner near the Hamp-
ton line. The largest colony was found in an apple tree in the
south part of the town. Fifty-eight egg-clusters were found
when this tree was cut and as it together with the nearby brush
was burned, it was not thought necessary to spray this infestation.
In all, five colonies were considered serious enough to spray and

in Canterbury this was accomplished by the Federal truck during
the early part of June.

: SCOTLAND—1 Infestation—3 Egg-clusters.
During the winter of 1917-18 seven infestations containing 136
egg-clusters were located in this town. This year but a single
infestation was found and that contained only three egg-clusters.

_Thls was not sprayed, as it was not thought to be of" sufficient
Importance.

VO.LUN'ITOWN—;; Infestations—81 Egg-clusters.
thThree infestations were found in Voluntown this year, all in
e northern part of the town. All were located in apple trees,

e i e e e At
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and during April all were banded with raupenleim. One colony
found on land of Sarah Greene contained seventy-five egg-
clusters. Several larvae were found here in the early part of
June and during the latter part of the month this infestation was
sprayed with arsenate of lead.

GRISWOLD—S Infestations—16 Egg-clusters.

The gipsy moth colonies in Griswold were all within a small
area in the northeastern corner of the town. These colonies
were all small and did not require much attention. In the course
of the spraying work gipsy moth caterpillars were found at two
places on the State road leading from Jewett City to Plainfield.
Both of these were sprayed and the finding of several dead larvae
a few days later indicated that the work had been effective.

LISBON—1 Infestation—3 Egg-clusters.

Lisbon was scouted by the Federal men during the past winter
and only one infestation, containing three egg-clusters, was found.

NORWICH—1 Infestation—11 Egg-clusters.

One colony of eleven egg-clusters was found in the western
part of Norwich near the Bozrah line. These were removed and
sent to the Government Laboratory and it was later reported that
all were infertile.

NORTH STONINGTON—1 Infestation—1 Egg-cluster.
In this town only one egg-cluster was found, and that near
an infestation of the preceding year.

LEDYARD—1 Infestation—11 Egg-clusters.

The Federal men scouted this town, and found one colony
which contained eleven egg-clusters. This colony was visited by
the State men early in the season and as it was in a young apple
orchard, the control was easily accomplished.

The following eight towns were scouted by the Federal men
and no signs of the gipsy moth were found:

Chaplin Preston
Windham : Sprague
Franklin Groton
Bozrah Stonington
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hThe recent qu;%rantine maps issued by the Government show
that teg Connecticut towns have been removed from the area
quarantined on account of the gipsy moth, namely :

Ashford Bozrah

* Mansfield Notwich
Windham Preston
Franklin Critog
Sprague Stonington

The last two—Groton and Stoni i
onington—are still quaranti
account of the brown-tail moth. i gt

CONNECTICUT

. \ s
\ 5 Sttt i

F. v .
5 Vlvg;:l_l;e'llé. Map of Conr}ectlcut shpwiﬁg .areas infested by gipsy and
ail moths. All territory east.'of the line A B is quarantined on

account of the brown-tail m i
! - oth. All territory east i i
Quarantined because of the gipsy moth, e

T . . s
a’CCOlllle;t(‘.orfmectlcu_t territory now under Federal quarantine on
of the gipsy moth and the brown-tail moth, includes

ni i
ta_r;eteen towns for the gipsy moth and twenty-one for the brown-
1l moth, as shown on the map in figure 16
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STATISTICS OF INFESTATIONS.

The following table summarizes the work by towns:—

f No. of No. of No. of
s agellngr Rl oo S
Thompseni il iobaduis. 86 2,448 221 22 2, 1
Woodstock .............. 36 876 173 ; I. 564
Pistnafetlilve o 0 gL ise 28 & R 219 fz g :
Potagreril b A s S et 2(1) ;Igé; gg o ;
Foastord .. . a s ae 2
TR Iy v 1 S s 27 755 390 ?8 sggi
Brooklymilissaaiint i si 16 1,433 246 3 iz
HHAmPOn Ui\ &bt sovasenalrin 12 20 241 A
Chapliniey i adens ol (I) (I) 0
gii:lsiizld. SR s 10 216 362 7 gzg
Plaimfieldn ol el e 5 18 756 492 12 ;i
Canterbary o5 PR 10 248 349 (5)
Septlagdl faati g Tt 1 3 i §
Winidham' o 20800 Wi o o* ?
ASREORa N Ll o e 1 I X
Unien - unerstin VEoat s o 1 ¥ 7 86 ¢
Voluntowstdi U0 Sk, 3 81 : -
Grisywaldeed s s v S Rl 8 16 185 ;
B 121513 1 e AR R AL E M S 1 3 1
AR el L ML L 0 o 4
North Stonington ....... I 1 ;
Prestoninl oo e, Sl sill o o* .
NatswieH M am . AL S0 1 11 2
Letyanil oo leas BN sl S I 11 .
Stonington Hi ot sl o o [0} .
Groton) The s Dol Mt o) 0 i
[ 2he s v WAl AN s A o (o] |
Brankli G it sy o —(2 e e -
_3—12 8,144 3,044 212 12,188

THE WHITE PINE WEEVIL.
Pissodes strobi Peck.

Notwithstanding the injury caused by‘ the pine bark .e:phf,
the white pine-currant blister rust a.nd. various other pest.sl, i :ls e};
be stated without fear of contradlct.lon that tf}e We§v1 ca b
more damage to young white pines in Connecticut than any
them and possibly more than all of them together.

* Egg-clusters infertile.
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As no comprehensive account of this insect has ever appeared
in the reports of this Station, and as frequent requests for infor-
mation are received and supplied, it is desirable that the facts
be brought together in available printed form for the use of the
large and increasing number of owners of white pine plantations.
The insect causing this injury is a small brown snout beetle
often called weevil or curculio belonging to the family Curculion-
idae of the order Coleoptera. It was described in the Massa-
chusetts Repository and Journal of January 1817, by Professor
W. D. Peck of Harvard University. This paper by Peck is
believed to be the first in which an American in
was described.

Thus for more than a hundred years, this weevil has continued
to ravage the plantations and natural seedings of white pines
in the Northeastern States, and though it seldom kills the trees,
it deforms them making them unfit for timber and greatly checks
the total or acreage growth.

Ever since the publication of the description of this insect by
Peck in 1817, the white pine weevil has been recognized as one
of the most injurious pests of pine plantations in this part of
the country. It attacks young trees between three and twelve
feet in height chiefly, killing the leader or topmost shoot and
causing the trunks to become crooked and illshaped. After a
tree reaches a height of twelve to fifteen feet, though sometimes
weeviled, it is not injured so seriously, but in many cases it
takes a long time for the tree to reach that height.

jurious insect

EviDENCE OF INJURY.

The first evidences of attack are small clear drops of pitch
which ooze out from the punctures on the bark of the leader or
topmost shoot. Later this pitch dries to whitish spots and in
some cases runs down the stem. * This oozing out of pitch may
not be very conspicuous, however, and as a rule the owner does
not notice anything the matter with his pines until the leaders
begin to wilt and droop, usually during the month of July. 1In
Connecticut this first shows early in the month but there are

~some trees which do not show it until later. The wilted and

drooping leaders soon turn brown and die as is sh
Usually the attacks of the insect are confined
topmost shoot, but occasionally lateral branch

own on plate IX.
to the leaders or
es are weeviled,

R
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and rarely weevils are found below the whorl of branches in
two-year-old wood. Normally the weevils attack only wood of
the previous season’s growth.

White pine is the common host and the only forest tree in
Connecticut seriously injured by Pissodes strobi, though this
weevil is recorded as occasionally attacking other pines, and
certain kinds of spruces. Small spruces in nurseries (chiefly
Norway spruce) are commonly injured by this weevil. There
are also other species of Pissodes which are found on some of the
pines and spruces: for instance Pissodes approximatus Hopkins
was reared from the thick bark of Pinus resinosa, attacking the
old wood even down to the ground. Then Pissodes affinis
Randall breeds in the thick bark of white pine stumps. All
three species, affinis, approvimatus and strobi, are found in Con-
necticut, but it is strobi which is responsible for the injury to
young white pine trees.

Lire HisToRrY.

There is only one generation each year. Just where the adult
beetles hibernate or pass the winter is a question. Hopkins says*
“evidently in the ground.” Though some closely allied weevils
are found during the winter months under the bark of dead trees,
stumps, etc.,, I do not recall ever having seen the white pine
weevil in such places. As pupation takes place in the burrows
in the leaders of the white pine, it would hardly seem necessary
that the beetles go into the ground to pass the winter as adults.
But wherever they hibernate they appear in Connecticut about
May 1st on the young pines. They feed on the bark for a few
days, and soon deposit their eggs in punctures (shown on plate
XII, b.) in the bark of the leader or topmost shoot of the previous
season’s growth. The eggs hatch in from six to ten days, and
the minute white grubs at first feed upon the cambium or inner
bark, usually going downward and into the pitch. There is
great variation in the length of the larval period depending upon
food supply, latitude, altitude, etc., but as a rule the larva becomes
fully grown in less than two months. Tt then excavates a larger
and deeper burrow or cell in which, surrounded by shreds of
wood like excelsior, it transforms. The cells are shown on plate
XIII, and in Figure 17. The pupa stage lasts about ten days.

* Circular No. go. Bureau of Entomology, U. S. Dept. of Agr., 1007.
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tthluere is a period of egg .layin.g, so that with the variation in
e ength of the larval period, it is not uncommon to find th

larvae in all stages of development and likewise pupae Iiln the
months of ]vrly and August. The adults begin to emerge thr li
round holes in the bark as shown on plate XIII, a the%atte i

of‘_]u'ly and continue into September. Hopkin’s ;tates* th;tp?}ft
principal period of emergence is between July 25 and A :
15, and that practically all adults will have emerged by the mlﬁngt
.Of 'S.eptember. According to Hopkins it is believed that :
individual adult weevil may live for two or three years de ositian
eggs each year. «As has already been stated, in Connect?cut trtllg
adults. appear about May 1st, and they are fairly abundant !
the pines for five or six weeks. They are also common ?2

Figure 17. Pupal cases, | ‘
' : , larval cells and exi rhi i
weevil. About twice natural size, 1 AR T T

:Xug'ust dur'ing the period of emergence. Reared and collected

X);c.llmens 11\12 the Station Collection bear the following dates:

April 22; May 1,7, 8, 13,14, 15, 17, 22, 2 :
| i 4 ) S ’ ’ ’ 9’ I; un ’

17, 23; July 10; August 3, 9; September 4.3 L i

DisTRIBUTION.

\I;%;:}TOédmg. to all accounts, the white pine weevil occurs from

; Onr' e}ilrohna nort.hward into Canada and westward into Wis-

Wmsm, thus occupying the natural range of the white pine. It
probably be found in every town in Connecticut '

Fqop PLaNTS.

A
i MSS hjs eready been stated, the chief injury is to white pine
svlvesti'm ;tls ’E)ut oc§aeionfilly it attacks the Scotch pine Pinus
X is, the jack pine Pinus divaricata, the pitch pine Pinus

rigida, the Norway spr :
b y spruce Picea excelsa and the red spruce Picea

* Loco citato.
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EFFECT OF INJURIES.

When the leader of a pine tree dies, the height growth is
seriously checked, but whether or not this affects the diameter
growth is uncertain as data are not available covering this point.
Usually one of the lateral branches in the whorl immediately
below the leader grows faster than the others and soon assumes
an upright position, taking the place of the fallen leader. This
causes a crooked trunk which the tree will outgrow in a few
years if no further weevil injury occurs. But possibly and prob-
ably the new self-appointed leader may likewise be weeviled the
following year, and the axis of the tree is exaggerated in its
crookedness.

Occasionally two laterals instead of one will straighten and
rival each other for the leadership. 1f both grow, a crotch or
forked trunk is the result. If one is afterward weeviled and the
other escapes, no great harm will result ultimately. Occasion-
ally several laterals assume the upright position and make an
illshaped tree. Forked and crooked trunks are undesirable in
the growth of timber and the checking of the height growth is
a serious matter in forest plantations where it is an advantage
to obtain the maximum growth in the minimum time to bring
the greatest possible return on the investment. If the plantation
is a small one for ornament, for windbreak or to cover a water-
shed, the effects of serious weevil injury are no less important.
Weeviled trees are always unsightly and never develop as satis-
factorily as uninjured trees.

Kellicott observed* that weeviled trees were more susceptible
to the attacks of the pine tip moth Pinipestis gimmermani Grote.

Some plantations are very seriously injured by the white pine
weevil, many trees losing a leader each season for a period of
years, thus greatly interfering with the normal commercial devel-
opment of the trees. Crooked, forked and otherwise deformed
trees are not desirable for the production of timber and a stand
of them would probably bring a lower price.

DESCRIPTION. \

The adult beetle is about one-fourth of an inch (4.5 to 6 mm.)
in length, reddish-brown in color, marked more or less distinctly

* Canadian Entomologist, Vol. xi, page 115, 1879.
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bX a spot or patch of whitish scales on the apical third of each
Z;n:lg—clfvex;l (ril'e:;lr éhe median margin. The color varies from light
ark reddish-brown, and the markin
; . ! gs also show great varia-
O : . . a
gthn 1nhsome specimens they are exceedingly distinct while in
.eri they are almost wanting,—the wing-covers being nearly
unicolorous. There are small and ir
. regularly arranged
of white scales on the th o
: orax, the femora, and on th
) s e under
side of the thorax and abdomen, but these are inconspicuous or

wholly wanting in some individuals. Head and legs are colored

&
IR

Figure 18. The white pine weevil. Enlarged about six times.

like the body, the head being elongated to form a slender snout
after the fashion of the Curculionidae. The length of head and
thorax together is only slightly less than that of the wing-covers
The thorax and head are both' rather regularly and densel‘
punctured, the punctures arranged chiefly in rows. The win}-l
:}(l)vers are covereq with horiZontal striae with rows of pits iign
th: f;gf:ceisc, It)};i C}:ﬁ:esb'eimg considerably larger and deeper than
ThThe pupa is creafn‘.y white and about as long as the adult beetle.

e eyes and the tips of the mandibles are brown, and as devel-
opment progresses toward the end of the pupal sicage, brownish

co}or shows on the snout and legs. A pair of slender curved
spines are borne at the tip of the abdomen. ;
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The larva or grub is without feet, white and varying in size
according to the age or period of development. ]

The egg has not been carefully studied in Connecticut, but
according to Dr. Felt, is globular, whitish, transparent, about
one-sixteenth of an inch in diameter and is deposited just beneath
the bark. The adult weevil is shown in figure 18, and on plate
XII, a, and larva and pupa on plate oIt

Figure 19. Habrobraconidea bicoloripes, a common parasite of the white
pine weevil. Eight times enlarged.

NATURAL ENEMIES.

A number of natural enemies of the white pine weevil have
been recorded. Birds, particularly woodpeckers, tear open the
bark covering the cells, and devour the larvae, pupae and also
the adults. Hopkins states* that “some of the larvae apparently
die from disease, and when large numbers of them are crowded
together the larger ones appear to feed on the smaller ones, so
that on the average not more than from three to five per cent
of the hatched larvae ever reach maturity and emerge from the
infested terminals.”

In Connecticut, an ichneumon parasite identified by Mr. H. L
Viereck as Coeloides pissodis Ashm. was reared from weevils

* Circular No. go. Bureau of Entomology, U. S. Dept. of Agr., 1007.
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collected at Rainbow, town of Windsor, in 1911. A closely allied
species Habrobraconidea bicoloripes Viereck, shown in Figure 19,
has been reared in large numbers from weeviled pine leaders
from Rainbow in 1910 and 1912, Yalesville 1912 and Portland
1914, and the parasites have been identified, some by Mr. Viereck
and some by S. A. Rohwer. Parasitized material gathered by
Mr. Zappe in Portland in 1914 yielded 50 adult weevils and five
parasites, showing a parasitism of eleven per cent. The following
parasites identified by Mr. Rohwer have also been reared from
weeviled material in Connecticut:—>Microbracon nanus Prov.,
Portland 1914: Eurytoma pissodis Girault, Rainbow, 1912: Rho-
palicus suspensus Ratz., New Haven, 1914: also Cyanopterus sp.
from Stafford 1911, which Mr. Rohwer thinks may not be a
parasite of the white pine weevil. In West Virginia, Dr. Hopkins
reared the ichneumon fly Spathius brachyrus Ashm., from the
weevils.
MEerHODS 0F CONTROL.

There are two possible means of reducing the amount of weevil

injury as follows:—

(1) To remove and destroy the infested leaders.
(2) To prevent the leaders from becoming injured.

The former can be practiced in large white pine plantations where
the latter on account of expense is not deemed practicable, but
the latter is preferable in ornamental plantings where it is impor-
tant to prevent injury and the cost does not matter.

Removing and destroying the leaders after they have been
injured reduces the number of weevils and also the injury for the
following year, but is it not better, where possible, to prevent
the injury and thus save the leaders?

REMovING INFESTED LEADERS.

The only method practiced in forest plantations is to cut out
all the leaders as soon as they begin to wilt, making the cut with
a pair of pruning shears at the base of the leader just above the
whorl of lateral branches.. The shoots are then gathered and
burned before the weevils emerge. If the severed leaders are
allowed to remain on the ground for two months or until the
beetles escape, the practice would be of no value in reducing

their numbers for the next year, though it might improve the
appearance of the plantation.
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As some of the weevils are parasitized, and the parasites as
well as their hosts are destroyed by fire, Dr. Hopkins of the
Bureau of Entomology has recommended that the cut shoots be
placed in a tight box or barrel with an opening covered with
fine wire netting which will allow the small parasites to escape,
but through which the adult weevils cannot pass. This arrange-
ment provides for the destruction of the weevils, for they will
die in the cage, but allows their parasites to gain the open air
so that they may attack and destroy more weevils. Such a cage
should be so placed that it will not catch and hold water. It
should be in partial shade as it might easily become overheated
in full sun so that all insects inside would be killed.

For such a cage, Dr. Hopkins suggests and figures a barrel
with wire netting on one or both ends, and a box has been tried
in the experimental forest plantation at Rainbow, Conn. At first
the wood was so affected by the weather that cracks opened up
sufficiently large to allow the weevils to escape. It is very impor-
tant that the receptacle be tight enough to hold the adult beetles.
One of these cages is shown on plate XIV, b.

ProtECTING THE LEADERS FrOM INJURY.

Simple experiments have been conducted by Mr. Walden and
other entomologists of this Station for several years, with a view
to discovering some application or other treatment to repel or
destroy the adult weevils before they can lay their eggs, and thus
save the leaders from injury. In order to be practicable the
preparation must repel or poison the weevils without injuring the
trees. Such a treatment would be welcome on many estates
where pines are planted for ornament or shade and where weevil
injury renders them very unsightly. Brief accounts of these
tests may be found in the reports of this Station as follows:

1911, page 307; 1914, page 173; 1915, page 134.

SPRAYING.

It was found that commercial lime sulphur (1 part in 8 parts
water) proved to be one of the best repellents tried. At first it
was feared that this concentrated mixture, which is the same as
is used on dormant trees to kill the San José Scale, would injure
the leaves: but such was not the case. When applied at the
proper time (about May 1st for most seasons in Connecticut)

¥
|
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only the old leaves are present. By old leaves is meant those
of the preceding season’s growth. Not the slightest injury could
be detected, even where the mixture was applied directly to the
foliage. The bark of the leader was coated with lime-sulphur
applied with a small compressed air pump that can be carried
about, as shown on plate XV, c. |

Arsenate of lead, one ounce of the paste in one gallon of
water, sprayed upon the leaders also gave some degree of pro-
tection, though not quite equal to the lime-sulphur. Both of
these materials were tested in a small way in 1911, 1912 and
again in 1915, and in nearly every case the weevil damage to the
treated trees was less than half that of the untreated trees. In
several cases not a single tree was weeviled where sprayed with
lime-sulphur. In 1911 sixty per cent. of the check trees lost
their leaders.

A number of other preparations were given a trial, and among
these “whale-oil” or fish-0il soap, 8 ounces in one gallon of water,
seemed to keep off most of the weevils without injury to the trees.

Mr. S. A. Graham of Minnesota has also experimented along
this line and finds that creosote and carbolineum are more effective
when applied to the leaders than lead arsenate and lime-sulphur,
not a single tree being weeviled, though from thirty to forty per
_cent. of the untreated trees lost their leaders. However, some
injury to the trees followed their use.

.Mr. Graham also applied bands of tree tanglefoot to a number
of pines, one band at the base and another just below the topmost
whorl of branches. Very few of these trees were injured, which
strf)ngly indicates that the adults crawl up the trunks instead of
ﬂylng into the tops of the trees. A large number of weevils were
liberated in the vicinity of these trees and most of them were
afterward found on the trunks below the lower tanglefoot bands.

A
JARRING, - ‘

In 1913, Dr. E. P. Felt, State Entomologist of New York,
recommended* collecting the weevils from the pine leaders, using
a net of about 15 inches diameter. “This work should begin in
April, as soon as the wéather is moderately warm, and be con-

* Tribune Farmer, Au
5 gust 7, 1913; also 29th Report N
Entomologist, page 32, 1913. " i sl g
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tinued for several weeks at intervals of approximately a week
or ten days. Practical work done this season shows that it is

possible to make four collections from an acre of young pine at

a cost of $1.28 an acre.”

Dr. Felt states that at the outset two to four weevils were

caught on each tree, but at the last collection only one or two
were found in a row of perhaps 400 trees. Using Dr. Felt’s
experiments as a cue, similar tests were made in Connecticut in
1914 by Messrs. B. H. Walden and M. P. Zappe, about 1800
trees being treated and more than 1000 were under observation
as checks.

For this purpose special nets were constructed having a rim
about sixteen inches in diameter with a notch about three inches
deep on the side to place against the trunk. After trying this
net, it was found that more weevils could be captured by placing
the net below the base of the leader and close to the trunk and
rapping the opposite side of the leader with a stick as shown
on plate XTIV, a.

The tests were conducted in the State Forest reservations at
Rainbow and Portland, on trees between five and eight feet in
height, with results as follows :—

Rainbow.
No. trees Leaders infested
No. Per cent.
Net used 337 (o] 2.64
Check 116 8 6.79
Portland.
No. trees Leaders infested
No. Per cent.
Net used 1,462 141 8.9
Check 1,000 191 - 18.9

The season was late and five collections were made at Rain-
bow, on May 8, 14, 21, 28 and June 3. At Portland four collec-
tions were made on May 15, 23, 29, and June 5. Possibly earlier
collections would have given better results, though the treated
trees in both cases had less than half as many injured leaders
as the checks. Probably six collections could have been made
at a cost of between $1.50 and $2.00 per acre.

Thus it will be seen that by spraying or by jarring the leaders,
it is possible to greatly reduce the amount of weevil injury, and
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the cost, though perhaps too great in forest plantations, would
certainly be warranted in small ornamental plantations.
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THE PINE BARK APHID.

Chermes pimicorticis Fitch.

There are several species of this genus which suck the sap
from the various conifers. Some of these appear on the leaves,
twigs or trunks, as bits of cotton or wool and are often called
woolly aphids; others, like the spruce gall aphids, form swellings
or galls at the base of the new growth, with the young developing
inside the galls. In certain species the cotton-like tufts are
present on the leaves and twigs and represent the females and
eggs or migrants, and the galls on that or another host indicate
another stage of the same insect.

It should be stated here that for many years several species
of Chermes have been confused in entomological literature, and
were disentangled by Dr. Edith M. Patch in her paper on
“Chermes of Maine Conifers”® in 1909. The present species

* Bulletin No. 173, Maine Agricultural Experiment Station, 1909.
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Chermes pinicorticis was not particularly studied by Dr. Patch,
and the available literature regarding the species is based on
former studies and observations. Confusion may therefore still

exist regarding pinicorticis but this cannot be determined until

some one has made a careful study’ of its life history. But
disregarding the identity and life history, the damage caused by
the insect, its appearance on the trees and control measures are
such, we believe, as to warrant the present paper.

The white tufts are common on the needles of young white
pine trees, and the white flocculent patches may be seen on the
bark of the trunk and branches of both old and young white
pines. Not only does the insect occur on cultivated trees, but
also on native ones throughout Connecticut. Though the injury
from its attack is not well understood, it probably checks the
growth and reduces the vitality of the tree, and when abundant
may cause serious injury. A slight infestation need cause
no alarm.

DistrIBUTION.

Apparently- this insect was first mentioned by Dr. Fitch as
occurring in New York State in 1856. According to Storment*
it has been recorded from New York, Illinois, Iowa, Maryland
and the District of Columbia. Dr. Felt states** that Prof. Law-
rence Bruner reported it from Nebraska in 1894. Dr. Patch
statest that it occurs in Maine. It is also reported from Canada,
Minnesota and Ohio and no doubt the species is very generally
distributed, and may be expected to occur in nearly all the inter-
vening territory wherever the white pine is grown. As has
already been stated, it is found throughout Connecticut, material
having been received from the following localities :—Avon,
October 24, 1917: Danbury, June 6, 1914, May 22, 1917: Deep
River, July 13, 14, 1915: Greenwich, July 10, 1910, October 4,
1911, June 13, 1913: Hazardville, January 5, 1918: Ivoryton,
July 30, 1918: Middletown, June 11, 1907, May 28, 1913: New
Canaan, June 22, 1917: New Hartford, July 1, 1909, July 18,
1919: New Haven, May 8, 1907, September 27, 1912: Rainbow,
June 13, 1913: Riverside, June 22, 1915: Saugatuck, October 14,

* Insects of Illinois, 20th Report, appendix, pages iii-xxiv, 1808.

** Insects Affecting Park and Woodland Trees, page 193, 1905.

T Bulletin No. 173, Maine Agricultural Experiment Station, page 303,
1009.
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1912: South Coventry, December 4, 1917: Southport, June 18,
1912: Sharon, July 2, 1912: Wallingford, July 10, 1914: West-
brook, November 3, 1916.

\ APPEARANCE AND INJURY.

The pine bark aphid appears as white tufts of cotton or wool
at the base of the needles on the twigs, and as white flocculent
patches on the bark of trunks and branches as shown on plates
XV and XVI. According to Storment* it occurs more abun-
dantly and more generally on the north exposure of the trunk than
on the other sides and around the base, and on the under sides of
the lateral branches, indicating that it does not thrive in a strong
light. Where there are only a few small scattered patches, they
so closely resemble the hardened pitch or gum that without close
examination, it is difficult to distinguish one from the other.

There is some question about the exact amount of damage done

¥ by the attacks of this insect, though it surely must be considerable
_ in severe infestations. Storment** states that a heavy infestation
- will kill the lower branches and occasionally the entire tree, and
- that generally the effect of the infestation is manifest in the

shortened leaves and shorter new growth.
Swainet states that “Chermes pinicorticis Fitch is a common

- and destructive species throughout Eastern Canada, and seriously
~ injures many young white pines, particularly those growing in

the shade.” Dr. Patchj regards it as “a serious enemy to young

- white pines both in nursery stock and in the open.” Finally the

Bureau of Entomology§ is responsible for the following state-
ment :—“The pine bark louse (Chermes pinicorticis Fitch) was

- found to be commonly associated with and evidently causes a
- considerable percentage of the white-pine twig blight which has
- been so prevalent in the New England States the past year.”

Though this insect chiefly attacks the white pine, it is recorded

by Dr. C. G. Hewitt|| as causing damage to Scotch pines in
~  Canada.

* Insects of Illinois, 20th Report, appendix, page iv, 1898.

** Ibid, page iv, 1808.

T 43d Annual Report Entomological Society of Ontario, page 88, 1913.
i Maine Agricultural Experiment Station, Bulletin 202, page 160, 1912.
§ Year Book U. S. Department of Agriculture, page 575, 1908,

| Report of Dominion Entomologist, page 56, 1916.
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Lire HisTory.

Though the life history of this insect has not been worked
out in detail, it is stated that the eggs begin to hatch on or
before the first of May, the young €merging in great numbers
from the woolly or cottony masses. At first they are very small
and hardly discernible with the” unaided eye, and they crawl
over the bark for a time seeking a favorable place to attach
themselves. They usually settle on the tender bark of the young
twigs and begin to suck the sap, increasing in size rather rapidly.
They soon change to a dark reddish-brown color approaching
black, and the waxy secretion soon hides them in a white mass
as though it were a tuft of cotton or wool. Winged females
appear about the middle of May, but cannot be found two weeks
later. Though the full seasonal life history has apparently not
been worked out, indications point to several broods during the
summer, and the winter is probably passed by wingless females
on the bark, more or less covered by the masses of wax, or
“wool” as it is called in some of the literature dealing with this
insect. It is not known whether the pine bark aphid remains
on the pine throughout the entire season or whether it has an’
alternate host like many other species of aphids.

NaTuraL ENEMIES.

Like other kinds of aphids, this species is preyed upon by
various other insects which no doubt hold it in check under
average conditions. The lady beetles are important and those
recorded as feeding upon the pine bark aphid are the fifteen-
spotted lady beetle Anatis 15-punctata Oliv., the two-spotted lady
beetle Adalia bipunctata Linn., the twice-stabbed lady beetle
Chilocorus bivulnerus Muls., and the spotted lady beetle Megilla
fuscilabris Muls., commonly listed as Megilla maculata Degeer,
a tropical species. The larvae of a syrphid fly, Syrphus sp., and
of lace-wings or ant-lions, Chrysopa and Hemerobia, are listed by
Mr. Storment as devouring the pine bark aphids.

CoNTROL MEASURES.
As long ago as June 1898, small pines on the Station grounds
were infested with a species of woolly aphid which, though not
identified at that time, from subsequent observations I am reason-

PINE BARK APHID. 159

\'ably certain was Chermes pinicorticis. A single application of
- “Fir Tree Oil” in the form of a spray rid the trees of these
. woolly insects.

. The most extensive control measures of which I have any
- record were carried out in June 19II in the plantation of the
- Middletown Water Company in the town of Middlefield, Conn.
The aphids were abundant on some of the trees and seemed to
~ check their growth. In response to inquiries, I advised spraying
the worst infested trees with kerosene emulsion. The superin-
. tendent feared that the insect would gain the upper hand and
~ that injury would befall all of the trees; therefore he sprayed
. the entire 38,000 trees. I visited the place during the operation:
7,000 had already been sprayed. These trees were planted in
- 1904, consequently were not too large to be sprayed easily. This
~ treatment killed the aphids, the white patches soon disappeared,
- and there was no material injury to the trees; an occasional
light burning of the needles was observed.

Dr. Felt* states that Dr. E. B. Southwick of the New York
- City Park Department has found that a driving spray was
ective in combating this pest. In some cases, therefore, plain
ater from a hose if thrown from the nozzle with sufficient
orce, would prove the best remedy.

Mr. Stormentf mentions the experiments in Illinois with kero-
ene emulsion which proved effective in killing not only the
- aphids but the eggs also.

, In all probability a spray of nicotine solution and soap would
- also destroy these aphids, though for use in large plantations
might prove more expensive than the kerosene emulsion.
Kerosene emulsion may be prepared as follows:—

srICerasenern il AR Rl Sl ool 2 gallons
Common Laundry Soap ........ 1 pound
N et e s 1 gallon

~ Dissolve the soap in hot water, add the kerosene, and churn
- together with pump until a creamy mass is formed which thickens
- on cooling. Dilute nine times before using.

* Insects Affecting Park and Woodland Trees, Vol. I, page 195, 1005.
T Insects of Illinois, 20th Report, appendix, page xii, 1808.
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EXPERIMENTS TO CONTROL THE
CHRYSANTHEMUM GALL MIDGE.
Diarthronomyia hypogaea 1.oEW.

By M. P. ZarpE.

i

" I'his insect was probably first introduced into Connecticut by
*ﬂorists of the State buying new varieties from other chrysanthe-
mum growers. One grower in particular who grows large
| quantities of chrysanthemums for cut flowers and cuttings first
noticed the work of this insect in 1916, and says that in two
years it has caused $5,000.00 damage. Other growers in the
State suffered severe losses in 1917 and 1918. Seven towns in
_onnecticut are known to be infested with this insect, and the
est probably occurs in many others of which we have no record.
e following towns are infested :—New Haven, Bridgeport,
Jartford, Cromwell, Fairfield, Derby, East Haven.

Experiments were started in January 1919 to find some simple
thod of controlling this insect. Fumigation with hydrocyanic
acid gas had been recommended, but this was quite a costly
operation as it was only effective against the adult midges and
d to be repeated every few days. There was also danger of

_'"The eggs of this insect are laid on the top of the plant where
he new leaves are unfolding and as the leaves grow larger, the
vae make their way into the leaves. On large plants that are
out to bloom the larvae get into the stem and enlarge and
eaken it, causing the blossom to droop. Some varieties of chry-
themums are very liable to attack by midges, while others are
dlmost immune. In a house where several varieties are grown
this is very evident. Some will be found badly infested, while
dthers will not have a single gall. See plate XXXI.

- The house in which the experiments were conducted was a
mall one, having a large center bench and a small one on each
ide. This house had been used for growing seedling pompons
at the time the experiment started the old plants had been
off. New plants had sprung up from the roots and were

ut two inches tall. These plants were badly infested with
flidge galls.
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The following treatments were applied :—

SECTION A. SCREENED.
Carbolic Acid Emulsion.

The section of the bench where this treatment was applied
was screened with cheesecloth which after each spraying was =
carefully replaced in order to catch emerging adults from this
plot and to prevent adults emerging elsewhere from attacking
the plants. It was thought possible that the carbolic acid emul-
sion might penetrate the galls and kill the larvae within.

Crude ‘carbolic acid i o T4 pint.
Yellow \laundry 'SOAD: ..» s ssiisis 34 pound i
MV atet st i g IR ety I quart

This was prepared in the following manner: the soap was =
dissolved in hot water, then the carbolic acid was added. This
was all churned together until it became creamy. When ready -
to spray, this emulsion was diluted thirty times. The treatment
was applied every three or four days for about two months,
beginning January 3, and ending March 3, 1919. After six treat-
ments a few adults began to emerge and later a few eggs were |
seen. At the end of the experiment after seventeen treatments, 1
there were a few new galls present, but not nearly as many asy
under the screened check. 4

SectioN B. ScreENED CHECK.

This section of bench was screened on January 3, and om
January 6 one male was found under the screen and another on
January 13. On January 31 several adults of both sexes were
seen and on March 3rd there were many new galls present om ¢
the small leaves. i
SectioN C. SCREENED.

Nicotine Sulphate 40%.

This was used at the strength of one teaspoonful to one gallon
of water plus one ounce of common yellow laundry soap. This
treatment was applied every three or four days for two months.
There were no adults seen under the screen, so it is safe tO=
assume that they were killed either before they emerged, or while
they were emerging. No young galls could be found at the end :
of the experiment.
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SECTION D. UNSCREENED.
Check.

On February 3, one month after beginning of experiments
there were many eggs and larvae present on the young leaves’

On MarCh 3 there were many y pleSe 11 on ll
, g g ; antS mn

SECTION E. UNSCREENED.
Arsenate of Iead.

As the eggs of the chrysanthemum gall midge are laid on the
sur‘face of the leaves, it seemed to the writer that there mj ht be
a time when the young larvae were working their way in%o the
leaves that arsenate of lead would kill them. This was a lied
the same as the other treatments using one ounce to one pgllon
of water. At first it looked as though this treatment woug;d b
of some value, as this section made a better growth and lookes
better than the rest. One month after starting the experiment
there were many eggs and larvae present and at the conclusion

(0] e 3 rimen |e]e were LISt as man new galls as on the 4

SeEcTiON F. UNSCREENED.
Fish Oil Emulsion.

L 'lthls was made simil.ar to the carbolic acid emulsion, except
1at one and one-half pints of fish oil were used instead of crud
garbohc aciq. ! This was diluted ten times. At the end of th:
b;s?zv nmon‘zlhdu}]ury was noti?edf the edges of the leaves turned
e and dried up. The dllfltlon was changed to one to fifteen

at the end of the experiment there were a few new crall’
bresent on the young leaves. b

-

SECTION G. UNSCREENED.
Powdered” Tobacco.

OViILt)O\SViZSO ;houffht that th{s ‘m‘ight.act as a repellent and prevent
et .Ch wlas applied by.51fting on the top of the plants
e eesecloth bag. This treatment proved of no value

Wwere many new galls present at the end of the experiment,



164 CONNECTICUT EXPERIMENT STATION BULLETIN 218.

SectioN H. UNSCREENED.
Scalecide.

This was used at a strength of one to twenty, and after a few
treatments the edges of the leaves were burned, especially the
older leaves. There were no new galls on the leaves that were
left on the plant at the end of the experiment.

SectioN I. UNSCREENED.
Scalecide.

This treatment was used at a weaker strength than the above,
being diluted one to thirty. After two months of treatment there =
was a slight injury to the leaves, but there were no new galls.

SectioN J. UNSCREENED.
Nicotine Sulphate 40%.

This experiment was started about a month later than the others
and ended on the same date as the other experiments. At the
beginning of the experiment there were many eggs and young
larvae present on the new growth. These were all dead three
days later. This treatment was applied every three or four days,
and continued for a month. At the end of the experiment 1no
new galls could be found. '

Another experiment was conducted in a commercial green-=
house, using nicotine sulphate, I teaspoonful to one gallon of:
water and two-thirds of an ounce of soap. This was for the
purpose of checking up our other results with the nicotine spray..
Young chrysanthemum plants in this house had quite a number
of old galls present and were sprayed at intervals of three or four .
days. The bench treated was mostly of one variety, except thef;'
ends, which had a few plants of other varieties. The bench®
was divided into three parts, both end sections were sprayed
and the center section left for a check. ’

On February 5 the first treatment was given and at this time
there were many eggs present, also large galls on the older
leaves. The owner of the house began to take cuttings froml
the sprayed portions of the house on the 27th of February. All
these cuttings were put into a propagating house with cuttings
from untreated plants from other houses. On March 3 these
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cuttings were examined and the sprayed ones were free from
young midge galls, and on the untreated ones there were a number
of young galls starfed. There were also a large number of galls
preser}t on the check portion of the bench in the,house where the
spraying was done.

SUMMARY.

From the results of our investigations, it would appear that
the best time to combat this insect is while it is still in the egg
stage, or shortly afterward before the young larvae are entirely
within the leaf. ;

Scalecide killed all eggs-and young larvae, but injured the
foliage. 40% Nicotine Sulphate and soap applied every three or
four days will control this insect and most florists keep this on
hand at all times so that this is probably the easiest and best
spray for commercial florists to use.
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PREVALENCE OF GREEN CLOVER WORM ON BEANS.
Plathypena scabra Fabr.

An outbreak of the green clover worm occurred in 1919, and
bean plants in nearly all parts of the state were suddenly riddled.
At first, the caterpillars which were on the under side of the
leaves, dropping to the ground on being disturbed, escaped notice.
A careful examination, however, revealed them in large numbers
and of all sizes. Both common beans and Lima beans were
attacked, and more or less irregular holes eaten in the leaves.

In some cases only the veins were left and the pods were
also eaten. 4

- Specimens were received from New Haven, Orange and Put-

n
Oam, ;'md corrt'espondence and telephone calls regarding this insect
ccupied considerable attention of the office force the last week
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in July and the first week in August. The Hartford County
Farm Bureau reported twenty telephone calls in one day inquiring
about the insect feeding upon beans.

In conversation with other entomologists, I learn that this
outbreak was not local, but reached over a large portion of the
northeastern United States. )

The only prior record on hand of such an outbreak was in
1908, but it was not as severe as that of 1919. An account of
the insect with illustratiofis was printed in the Report of this
Station for 1908, page 828. Some of the same illustrations are
used herein. )

On account of the many complaints and inquiries, the following
statement was given out to the press, on August 2, and was
printed in many of the newspapers of the state :—

GreeEN WorMs THREATEN Bean Crop.

“Slender green striped worms are now devpuring the leaves
of beans in fields and gardens, and unless prompt measures are
taken, the entire crop may be destroyed.

Lima and other shell beans should be sprayed with arsenate
of lead, using one ounce of the paste or one-half ounce of the
dry powder, in one gallon of water. It would be unsafe to apply
this poison to string or snap beans which are nearly ready to
harvest, but such beans may be treated by spraying the under
surface of the leaves with common laundry soap, four ounces
in one gallon of water, or nicotine solution, one teaspoonful in
one gallon of water with an inch cube of soap dissolved and
added. When disturbed, the worms wriggle and drop to the
ground, where they can be reached by the contact spray which
will kill all of them that it hits. It may be feasible to shake the
vines, and spray the ground afterwards.”

INJURY TO BEANS.

The injury is caused by the larvae which eat holes in the
leaves. These holes are usually rather irregular in shape, and
as the injury progresses, only the net work remains. The writer
observed many gardens and fields of beans where the leaves
were badly eaten. Pole beans, bush beans, shell beans, string
beans and Lima beans were all attacked and severely injured.
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| es
‘Some injury was also done to soy beans. In a number of cas

the larvae had eaten holes into the pods. At ﬁr.st the' larvaei do
not eat entirely through the leaf, but the upper egldern.'us rerr(lia lzlhs
' In some cases the injury did not go beyond this point, an e
leaves showed these holes as peculiar transparent spots.

Foop PrLANTS.

Clover is the common food plant of this insect, but occasionally,
-ewhen abundant, it attacks and injul:es beans. O.ther. plants
‘iattacked are peas, vetch, soy beans, tickweed (Meibomia sp.),
‘strawberry and blackberry.

Hapits AND Lire HisTORrY.

This insect passes the winter in the adult stage al:ld in the
'»'wicinity of Washington, D. C., the moths oft_en fly during warlm
.sunny days of winter. They emerge from wmt.er quartefs edr yf.
 Chittenden records three generations annually in the latitude o
the District of Columbia, though Coquillett foun.d only two broods
Illinois. The eggs require from four to six days to hatch,
" and the caterpillars reach maturity in about twenty-five days.
rom ten to fourteen days are passed in the pupa stage.

P In 1908, the first adult that was reared from larvae, emergeg
‘on July 24. Another emerged on ]u?y 29 from a cocoon f?rrr'le
July 16. The moths do not appear with any particular regu arity,
" but are found throughout the latter part of the. summer. Speci-
‘mens in the Station collection bear dates ranging from June to
k. .

N(')IYI?:I }:)aelfvae usually feed from the under side of the leaves. and
riggle violently when disturbed. The small ones drop on 5111.<en
?threads, but those nearly grown drop to t}{e ground, wriggling
Cand throwing themselves about. Different sized larvae are found
 feeding side by side. The larva is slender, abo.ut the same colc&‘
' as the leaf upon which it feeds, and it loops with the fI:ont ha
- of the body somewhat after the manner of a Geometrid lz}r;(?.
- Many of the partially grown larvae were yellow and had a sickly
ﬁ"appearance. Probably such would never transform.

, DESCRIPTION.

:‘ Egg:—About 0.5 mm. in diameter and 0.35 mm. in height.
Globular, somewhat flattened with the upper half deeply grooved.
A Light in color.
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Larva:—About 25 mm. (one inch) in length, about 3 mm.
thick in thickest portion near middle from which it tapers slightly
toward the head, and considerably toward the posterior extremity.
Color light green, striped longitudinally with darker green and
fine white or cream-colored lines. Head pale green, shining and
hairy. True legs, pale green. There are three pairs of abdom-
inal prolegs in addition to the anal prolegs. Each segment bears
dorsally, ventrally and laterally, a number of dark hairs.

Figure 20. The green clover worm: @, moth in natural position with
wings folded; b, same with wings expanded; c, egg from above; d, side

view of’ egg; e, penultimate stage of larva, dorsal view; f, same from

side; g, head of larva. All enlarged. (After Chittenden, Bulletin 30,
Bureau of Entomology, U. S. Department of Agriculture.)
Pupa:—About 12 mm. in length, 3 mm. thick, dark brown in
color. A dorsal ridge extends from the head over the thorax
and first four segments of the abdomen. Some pupae occur in
rolled leaves and are usually enclosed in a white silken web or
cocoon of loose texture; others are in the ground in earthen
cells formed by webbing together particles of soil.
Adult:—Wing-expanse from 25 to 37 mm. (one to one and
one-half inches) blackish or purplish brown in color, with the
outer part of the fore wing shaded with light gray, often showing
a brownish tinge. The rear wings are broad and well rounded,
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smoky brown and without markings. The males usually show
less prominent markings than the females, but there is great
variation. Body, legs and antennae brown. The palpi are
prominently elongated and project in front of the head as is the
case with other members of the group of snout-moths. They are
also called Deltoid moths on account of the distinctly triangular
shape which they assume when at rest with wings folded. The
males are usually larger and more nearly of a uniform color
than the females.

The appearance of all stages of this insect is shown in figure
20 and on plate XIX of this report.

CoNTROL MEASURES.

In order to make a few tests on controlling this insect, some
small plots in Hamden, as shown on plate XVIII, were sprayed
by hand on July 31, as follows:—

Arsenate of lead (paste) one ounce in one gallon of water,
applied to nine rows.

Black Leaf 40, one teaspoonful, one ounce laundry soap, in
one gallon of water, applied to two rows.

A few days later, practically all larvae were dead where the
arsenate was applied, and only a few were living on the rows
treated with nicotine solution.

In order to ascertain if the contact treatment was immediately
cffective, the vines were brushed over a piece of paper spread
upon the ground, and the spray nozzle passed quickly over the
paper on which the larvae had dropped. The three following
sprays were tried in this manner :— ‘

Black Leaf 40, one ounce soap, one gallon water.
Black Leaf 40, one-half ounce soap, one gallon water.
One ounce soap, one gallon water.

In each case, all of the younger larvae dropped in their tracks,
wriggled slightly and died. The larger ones crawled a short
distance, but soon died. In no case were they able to get off
the paper after being hit by the spray.

In the writer’s own garden, clear water from the hose was
thrown with considerable force in the form of a spray against
the under sides of the leaves. Most of the larvae were dislodged

and I am sure that many of the smaller ones were unable to
return to the plants.



170 CONNECTICUT EXPERIMENT STATION BULLETIN 218.

LITERATURE.
Britton, W. E,, Report Connecticut Agricultural Experiment Station,
page 828, 1008.
Chittenden, F. H., Bulletin 30, Bureau of Entomology, U. S. Depart-
ment of Agriculture, page 45, 190I.
Insects Injurious to Vegetables, page 113, 1907.
Croshy, C. R., and Leonard, M. D., Manual of Vegetable-Garden In-
sects, page 83, 1918,

PRESENT STATUS OF THE EUROPEAN CORN BORER
IN THE UNITED STATES.

In the Report of this Station for 1918, page 310, is given an
account of the “European Corn Borer Pyrausta nubilalis Hubn.,”
and its distribution as known at that time. Since this article was
written the insect has been discovered in New York State at two
widely separated points, namely, near Schenectady and in the
western part near Lake Erie. This westernmost infestation also
extends into the State of Pennsylvania. Its limits have not yet
been definitely determined. An increased area has been found
which extends northward into New Hampshire.

MASSACHUSETTS INFESTATION.

Recent examination of the infested area in Massachusetts shows
that the pest has spread farther than was known to be the case
a year ago. Instead of covering 300 square miles as was esti-
mated last year, probably six times that number is more nearly
the size of the present infested area. The original infestation
has extended northward into New Hampshire, and has spread
southward from Boston along the bay and practically the whole
of Cape Cod is infested. The westernmost towns in which the
pest has been found are Tyngsboro, Sudbury and Framingham.
There are 111 towns, containing nearly 2,000 square miles, in
the infested area.

New HAMPSHIRE INFESTATION.

The insect was not discovered in New Hampshire until late
in the summer and at the time of this writing (November 22,
1919), information just received from the New Hampshire
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authorities, states that in that state only the three towns of Sea-
brook, Plaistow and Kingston have been found infested by the
European corn borer. Seabrook is a coast town and joins Massa-
chusetts, but is separated from Plaistow and Kingston by two
towns. Plaistow also joins Massachusetts, and Kingston joins
Plaistow on the north. Apparently there is no general infestation
in New Hampshire.

NEw YoRK INFESTATION.

The pest was found in New York State in January, 1919, near
Schenectady, where at present twenty-two towns involving the
five counties of Albany, Schenectady, Montgomery, Fulton and
Saratoga and an area of about 800 square miles, are infested.

Late in the fall a sparse infestation was discovered in the
extreme western portion of the State, along the shore of Lake
Erie, extending from Angola, Erie County to Fredonia, Chau-
tauqua County, and southward some ten miles, nearly to Gowanda,
an approximate area of perhaps 500 square miles. In all of the
New York territory, the infestation is less intense, and the injury
much less noticeable than in the older infestation in Massachu-
setts near Boston.

PENNSYLVANIA INFESTATION.

A slight and scatfered infestation has been found in the town
of 'Girard in Erie County, Pa., about two miles south of Lake
Erie. Only a few larvae were found in one corn field, and these
have been doubtfully identified as those of the European
corn borer.

ConnNEcricuT CorRN BORER A DIFFERENT SPECIES.

It was mentioned in a foot note on page 316 of the last
Report of this Station that borers had been found in corn stalks
in Milford, Conn., which might prove to be the European species. .
At first the larvae seemed scarcely “different from preserved
material of P. nubilalis which the writer collected in eastern
Massachusetts in September 1918. Subsequent study of larval
characters, however, showed slight differences, and specimens
were sent to Dr. E. P. Felt, Albany, N. Y., and to the Bureau
gf Entomolpgy, Washington, D. C., where they were examined
y Mr. Heinrich. Both these entomologists regarded the Con-
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necticut material as belonging to the genus Pyrausta and probably
a native species, but advised that the adults be reared so that
the identification would not rest on larval characters alone. It

was with considerable interest that we watched the material in.

the breeding cages, and when no pupae were formed the latter
part of May, when adults of P. nubilalis should be emerging, it
was another indication that our spécies was something else than
the European Corn Borer. The.first pupa was noticed on June
26, and the-first adult emerged on July 7. During the next few
days several other moths appeared. These resembled very closely
the specimens of Pyrausta penitalis Grote in the Station collection.
Specimens were sent to Washington and were identified as a new
species since described as Pyrausta ainsliei by Mr. Heinrich. This
species is discussed more in detail on page 173 of this Report.

Funps ror CoMBATING THE EUROPEAN CORN BORER.

Soon after the discovery of the borers in corn at Milford, I
gave a talk before the Farmers Association of the General Assem-
bly on March 25. It was the sense of the meeting that the State
should make some provision for fighting the insect in case the
Milford larvae should prove to be the destructive European
species. Also in case future infestations should be found it
seemed wise to have some appropriation available for controlling
the pest and not be obliged to wait until the convening of the
next General Assembly. Consequently a bill was drawn up and
passed making provisions as follows:—

Chapter 186, Public Acts of 1919.
An Act making provision for the Suppression
of the European Corn Borer.

Be it enacted by the Senate and House of Representatives in
General Assembly convened:

Section 1. The board of control, on recommendation of the director
and entomologist of the Connecticut agricultural experiment station, at
its discretion, is authorized to expend a sum not to exceed ten thousand
dollars for the period ending September 30, 1921, for the suppression of
the European corn borer. All expenditures authorized by the provisions of
this act shall be paid from any unexpended balance in the treasury upon
presentation of vouchers approved by the director of the Connecticut
agricultural experiment station.

Section 2. . This act shall take effect from its passage.

Approved, May 2, 1910.
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So far not a dollar of this money has been expended. Nearly
$200.00 was expended around Milford in the Spring, but this
and the cost of the scouting throughout the State has been paid
out of the general appropriation made to the Station for.work
with insects.

A NATIVE BORER ATTACKING CORN.
Pyrausta ainslier Heinrich.

Many cornfields were examined during the winter months to
see if any trace of the European corn borer could be found in
Connecticut. On March 12, Messrs. Zappe, Chamberlain and
Codding visited Milford, as this town is a seed-growing center
and much seed corn is shipped out from there to all parts of the
country. It seemed probable that certain varieties of corn on
the ear might have been brought into this region, in order to
grow it for seed, and that some of it might have come from an
infested section. After examining several fields in Milford the
men visited some small plantations on North Street about three-
fourths of a mile from the center. Mr. Chamberlain was the
first to discover larvae in the cornstalks. Mr. Zappe telephoned
to the office that they had found the European corn borer, and
I visited the place in the afternoon.

The larvae resembled very closely those in preservative which
I had gathered in eastern Massachusetts the preceeding Autumn.
In fact we were not able to separate them definitely. Mr.
Codding sent specimens te Dr. F. H. Chittenden of the Bureau
of Entomology at Washington, who submitted them to Mr. Carl
Heinrich, a specialist.

I attended a conference at the State House, Boston, on March
14, and saw Mr. D. J. Caffrey who was in charge of the European
corn borer investigations of the Bureau of Entomology, and
informed him of the discovery at Milford. At my request, Mr.
Caffrey and Mr. W. R. Walton also of the Bureau, visited the
region on March 22. We examined some of the infested fields
around Milford and they noticed some discrepancies between the
injury and that caused by the European corn borer.

Under date of March 15, Mr. Walton wrote that “the specimens
were submitted to Mr. Heinrich, yesterday, who examined them
carefully and is quite satisfied that they are the larvae of a
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species of Pyrausta, but he was not willing to make any state-
ment with regard to the species, although he was inclined to
believe that it was not identical with nubilalis.” .

Mr. Walton also added —“However, as our specialists admit
that they are not able to distinguish the’various species of Pyrausta
in the larval stages, it seems advisable to proceed on the basis
of the supposition that the insect which has been discovered in
your State is the European corh borer, as this seems to be the
only safe course. I think*we all realize by this time that the
only way to settle this matter definitely is to rear the adults, and
of course that will not be possible for some weeks yet.”

As this insect was believed to be the real European corn borer,
the following information was given to the press under date of
March 15:—“What appears to be a small infestation of the
European corn borer was found this week just north of the
village of Milford by entomologists of the Agricultural Exper-
iment Station in New Haven. Measures have been taken to
suppress the pest.”

This notice was printed by many newspapers of the State on
March 15 and later. A similar announcement was printed in
the Journal of Economic Entomology for April, Vol. 12, page 218.

In April, specimens of the larvae were sent to Dr. E. P. Felt,
State Entomologist of New York, who had been making a study
of the larvae infesting corn in that State and comparing them
with the larvae of other species of Pyrausta. Under date of April
8 he wrote as follows:—

“They resemble very closely Massachusetts and New York
specimens and for the present we must assume their identity
until this is disproved, if it ever is, by rearing.”

In looking over Dyar’s List of Lepidoptera, I find that there
are twenty-five species of Pyrausta occurring in the eastern United
States, sixteen of which are in the Station collection. As many
of these species are unknown in their immature stages, it is not
surprising if our specialists are not able to identify the larvae
with certainty.

Evidently there was only one way to settle the identity of the
Milford corn borer—rear the adults. Here again the Milford
larvae did not act quite like the European species; instead of
transforming in May as well-behaved European corn borers
should, they kept on eating in the old stalks, and the very first
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sign of a pupa did not appear until June 26,—more than a month
after the time when adults of nubilalis should have emerged. It
was a period of anxious though watchful waiting.

But meantime forces had not been idle. Preparedness was the
watchword. Soon after the borers were found, men were
employed to cut, rake together and burn the infested stalks. For,
after all, the identity of the borer was uncertain and it might
prove to be the dreaded European species. Connecticut could
afford to take no chances.

Mr. George D. Stone, a trained gipsy moth scout who had
fought with the American Expeditionary Forces in France, and
who had been employed by Mr. Davis on gipsy moth work in
the eastern part of the State, was brought here to scout for

corn borers and to take charge of burning the infested stalks.

A careful scouting was therefore carried on, followed by

burning infested stalks, in most cases with the full co-operatfon
~ of the owner. In some cases the owners cut and burned the
- stalks themselves under Mr. Stone’s direction or supervision. In
. most of the seed-growing farms in the Milford region, the soil
\ is rather light and the season early. Some of the stalks had
already been plowed under before the fields were examined. The
. stalks were burned in twelve fields having a combined area of
~ about nineteen acres. The owners burned about one and one-half
. acres without assistance. Mr. Stone burned about four acres
- without help from the owners, -and the remaining thirteen and
one-half acres were burned by Mr. Stone and the owners
. co-operating.

Mr. Stone began this work on March 27 and finished on May

- 10, covering ground rapidly on a motorcycle. The total cost of
. this work including wages and expenses was $192.02. Though
. more attention was given to the Milford area than any other,
- Mr. Stone visited Wethersfield, Rocky Hill, Cromwell, Middle-
- town, Stratford, Orange, New Haven, Woodbridge and Hamden.
. In some of these places the larvae were found in cornstalks, and

in nearly all of these towns, the stalks of smartweed (Polygonum)

" in the cornfields contained larvae. Messrs. Zappe, Chamberlain

and Walden did considerable scouting before and after the dis-

. covery of the larvae in the stalks at Milford, visiting in all
. eighty-five cornfields in various sections of the State; they noticed

the tendency of the smartweed stalks to infestation, and finally
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on visiting a cornfield, sought at once the low places or depres-
sions where this weed commonly grows. In many cases they
found the larvae in the smartweed stalks, and if the insect was
abundant in that locality, some larvae were usually found in
the corn.

Imagine our interest when the" ﬁrst moth appeared in the
breeding cages on July 7, followed by profound relief, for surely
it was not the European corn borer Pyrausta nubilalis. It was
identified provisionally as a native species, Pyrausta penitalis
Grote, and this identification was later confirmed by Mr. Heinrich
at Washington. The larvae resemble very closely the European
corn borer, and only an entomologist and a specialist on Pyrausta
larvae at that, can distinguish them. But their tunnels average
somewhat shorter, and there are not so many in a stalk, and so
far as my observations go the tassel and ear are not attacked,
or if so, not to such a degree as is the case with that destructive
pest, the European corn borer.

INyurY To CORN STALKS.

As has already been mentioned, no injury to tassels or ears
by this insect was noticed in Connecticut. The holes were in
the main stalks, usually two or three feet from the ground, and
just above a node, though in some cases they were just above
the first node, only a few inches from the ground. As a rule,
the burrows were not more than two inches long, slanted upward
from the entrance and were wider near the upper end. Evidently
the larva excavated its burrow to a sufficient size so that it could
turn around, for all or nearly all of the larvae were found headed
downward. Sometimes there were several holes in a stalk, but
usually only one. The most found in any one stalk was nine.
Consequently the plants were not much injured, and their vitality
and growth were unimpaired. Just why the larvae go into the
corn at all is a question. If for food, one would expect them
to eat larger tunnels. Possibly it is as a place to pass the winter.
Yet many of them hibernate in the Polygonum stems, and seem
to be none the worse for their rather precarious winter quarters.
The appearance of the infested stalks is shown on plate XXII.
In many cases the stalks had been pecked into by birds, and the
burrows were empty. ‘

A NATIVE BORER ATTACKING CORN. 177

IDENTITY.

Though this species was provisionally identified as Pyrausta
. penitalis Grote and in the adult stage resembles that species in
- collections, recent detailed studies by Mr. Heinrich led him to
. conclude that heretofore two species have been confused under

. undescribed. As its life history has been carefully studied by Mr.
- George G. Ainslie, of the Bureau of Entomology, who is stationed
at Knoxville, Tenn., Mr. Heinrich has named it amsliei* At
. the time that this paper goes to press Mr. Heinrich’s description
" and name of the new species has just been published.

DisTRIBUTION IN THE UNITED STATES.

. Apparently this species occurs throughout the eastern United
.~ States as it has been found in Massachusetts, Connecticut, New
- York, New Jersey, Tennessee, Illinois, Missouri and Kansas.

r'

‘_‘ Distrisurion 18 CONNECTICUT.
. Undoubtedly this corn borer occurs throughout the state, but
“we have records of it in weeds or in corn from the following
towns —Wethersfield, Cromwell, Middletown, Durham, Meriden,
;Mdford Orange, Woodbridge, Hamden, New Canaan and
;Elhngton.

Foop PraNTs.

: The larvae occur most abundantly in the stems of the larger
plants of smartweed or jointweed of the genus Polygonum, and
partlcularly in that species sometimes called “Lady’s thumb” or
"heartsease Polygonum Persicaria Linn. This is the species
WIth a dark blotch on the leaf. I am by no means satisfied that the
\},msect is confined to that species and probably it may occur in
- any of the larger-growing species of Polygonum.

Heinrich statest that “the natural food plants of P. ainsliei are
- Polygonum, ragweed, and similar plants: and it is frequently
'.. * Note on the European Corn Borer (Pyrausta nubilalis Hiibner) and
ts Nearest American Allies, with Description of Larvae, Pupae, and One
New Species, Journal Agricultural Research, Vol. XVIII, page 171, Nov.
I 101

Tglb?d., Vol. XVIII, page 176, 1910.

~ this name, and that the chief corn-boring species was new and
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found in corn associated with P. nubilalis, for which its larva
is easily mistaken.” In several cases, what is believed to be the
same borer was found in the stems of “lamb’s quarters,” “goose-
foot” or “pigweed,” Chenopodium salbum Linn. Similar larvae
were found in stems of “beggar’s ticks,” Bidens frondosa, but as

the adults were not reared, it is impossible to be sure of its identity.

Lire’ HisTory AND HABITS.

The adults emerge in Connecticut the first half of July and
soon mate and lay eggs. Our specimens in a large cage over
corn plants at the Station Farm at Mount Carmel apparently did
not lay any eggs, though there were several individuals present
of each sex. Several searches were made, but no_eggs could be
found. Yet on August 9, small larvae were found boring in
smartweed in Hamden, and Mr. Stone found them in Ellington
August 11. _

Some of the infested smartweed stems were placed in the cage
on August 16, and some good-sized uninfested plants of smart-
weed were transplanted into the cage. Larvae soon left the cut
stems and bored into the stems of the growing plants. In
September, I noticed that the stems of the smartweed plants were
well riddled and several of the larvae were at work in the
corn stalks.

Apparently there is only one brood or generation each year in
Connecticut, the winter being passed in the stems of plants,
particularly in corn and Polygonum. The larvae do some feeding
in the early summer, pupate late in June, and the adults emerge
early in July. The eggs must hatch in July and the larvae spend
the remainder of the season tunneling in the stems of plants,
often leaving one stem to go to another. ;

The following paragraph is copied from Mr. Stone’s notes:—

“Several instances were observed where the larva had left corn
" and entered smartweed and vice versa. The tunnels were notice-
ably much shorter where this had taken place, and if anything
the borers showed a more mature development. In fields where
borers were plentiful, careful observations were made and not
a single instance was discovered where a larva had entered a
stalk just beneath the leaves. However, many cases were seen
where the borer had passed through the sheath of the leaf without
entering the stalk at that point. In many cases a semi-circle was
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the stalk. The borers entered the stalks on nearly all parts from
~ roots to _tassel : the burrows usually were made between the nodes
though in a few cases they occurred directly at the nodes. In

ground, although in a few cases, larvae were found boring in
the roots.”

: DESCRIPTION.
Egg. The writer has not seen the egg-mass of this species

) oad.

Larva.. Length about 14 mm., thickness about 2.5 mm., color
irty white or gray to light brown, rather distinctly ané con-
picuously spotted with darker brown tubercles: dorsally, these
tubercles form four longitudinal rows, and there is anothe’:r row
elow the spiracles on each side: the tubercles are on the front
‘f eacl.a segment forming a transverse row. Beginning with the
bdominal segments there are two smaller tubercles on the rear
. f of each segment. There are also a number of other smaller
bercles definitely arranged. Each tubercle bears a hair. Head
tk brown, legs light, unicolorous with ventrum.
Pl..lpa. Length about 12 mm., thickness about 2.5 mm., color
dish brown, somewhat darker on dorsal than on ventrz’il sur-
ace, h?ad projecting distinctly beyond base of antennae and
! dmg in a blun.t projection. Dr. Edna Mosher has studied this
p; Il)?lb;c:;laé);ilson with that of nubilalis and the results have
Adult. Female wing-expanse about 28 mm., color buff, marked
th two submarginal narrow zigzag transverse lines. There is
i ally a darker shading in the discal area. Head, thorax, abdo-
men, legs and antennae all about the same color as the ,winO's
al.e, usually a little smaller than the female, often darker Wlbth
milar though usually more prominent markings.

There is great variation in the size, color and markings of both
Sexes of this species.
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CoNTROL METHODS.

The injury to corn by this insect, so far as observed in Con-
necticut, has not been of such extent or character as to indicate
that control measures are necessary. Probably it is only during
occasional seasons when the insect is unusually abundant that
it attacks corn: the remaining seasons it is probably present
in normal numbers in smartweed and nobody pays attention to
it. However, if it should again become unusually prevalent and
attack corn, the stalks should be cut into short pieces—say one-
half inch in length, and put into a silo or fed directly to stock,
the same as ought to be done in case of corn infested by the
European corn borer. Stalks that are left in the field over
winter should be burned before May 1st. The fields should be
kept free from a large growth of smartweed, thus greatly reducing
the probability of the corn becoming infested. -

THE STALK BORER.
Papaipema nitela Guenée.

The common native stalk borer Papaipema nitela Guen., and
its variety nebris Guen., is present every year in Connecticut and
infests a large number of plants including corn, bean, potato,
eggplant, tomato, rhubarb, spinach, dahlia, aster, chrysanthemum,
gladiolus, lily, hollyhock, peony,

submitted to the office, one larva from Greenwich was tunneling

in the new shoot of a peach tree, this shoot growing near the

ground. Another lot of specimens from Putnam included one
larva boring in a raspberry cane.

The stalk borer was abundant in 1918, and caused considerable
damage throughout the state, but was even more abundant the
past season, and did more injury. Also it seemed to attack corn
more than other crops, though perhaps the extra attention paid
to the corn crop and the inspections made on account
possibility of finding the destructive European corn borer may
be responsible for bringing this injury to light. Thus between

June 12 and August 18, which represents the period of the k

sunflower, and most of the =
common vegetables and larger weeds. In fact, it will tunnel in
almost any herbaceous stem. Last year I found a larva in the
stem of muskmelon near its base. In 1919, of the specimens

of the

S
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greatest activity of the larvae as borers, specimens were sent
in from the following places :—

Litchfield County—Litchfield and New Hartford.

Harg?rd f(l:cigntér/—l-?rtford, East Hartford, East Windsor, Windsor
oomfield, Granby, - itai i ’

oo County—Emnyéto(;a.mton Center, New Britain and Southington.

Windham County—Putnam, Pomfret and Sterling.

Fairfield County—Greenwich and Stamford.

New Haven County—New Haven, Hamden (Highwood, Whitneyville and

Mt. Carmel), Cheshire, Meriden and Clintonville.
Middlesex -County—Saybrook Point,
New London County—Lisbon.

In addition to these localities, Mr. George D. Stone, who was
employed to examine cornfields throughout the stat;, sent in
r-naterial or observed this insect or its ravages in Litchﬁe’ld Hart-
ford, Tolland, Windham, New Haven and New London C(;unties
jI‘}‘lese records show that the insect not only occurs, but haé
Tn;ured corn the past year in all sections of the state. Probably
it was the most noticeable insect pest of the crop during 1919, and
also did more damage than any other species. ’

The injury is of two sorts. When the young larvae attack
the' corn, they usually feed on the leaves at first near the whorl
eating ragged holes in them, or eating into the leaves before the};
unroll. This last mentioned form of injury often shows, when
th.e leaf gets larger, as a row of holes across the blade sorr’lewhat
after the manner of “bill-bug” injury. Mr. Stone Wr’ites: Sidhe
Papaipema larvae were found nearly everywhere in Windham
(_founty, but not abundant. Their work seems to be very distinc-
tive when the corn is young, and later when the leaves grow
out, rows of from three to five little holes across the leaf can
1pe‘ob.served. Investigation will invariably show that the borer
1s inside the developing tassel, or if the holes are far out upon
the leaf it will be found boring in the sstalk.” .

fI‘he larva later does tunnel downsvard in the stalk, often going
Quite to its base. In many cases the characteristic leaf injury
was present, but on searching for the cause the larva could not
?e found, and the injury' apparently stopped. Probably many
arvae are destroyed by birds or predaceous insects before they
enter the stalks. Like the army worm this larva is often found
m the top of the corn plant in the whorl at the base of the
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leaves, and not very well protected. The characteristic leaf injury
is shown on plate XXIV.

The larva of the stalk borer is about one and one-half inches
long when mature. In its earlier stages it is somewhat smaller,
and is distinctly striped lengthwise with brown and white. There
is a rather broad lateral white stripe on either side which is
interrupted on the first four abdominal segments, thus giving the
appearance of a broad transverse band or girdle of dark brown
or gray. The larva is shown on plate XXIV, c¢. In its mature
stage just before pupating, the conspicuous stripes .gradually
disappear, and the larva is a dirty greenish gray color.

The adult is a purplish gray moth with a wing-spread of about
one and one-fourth inches. The typical form nitela is nearly
uniform in color with a transverse submarginal lighter band
shading into the darker margin on the forewings. On some
specimens rather inconspicuous black spots show in the discal area.
The variety nebris Guen., resembles the above, except that it has
conspicuous white spots in the discal area, and is shown on plate
XXIV, b. From the material gathered from corn and other
plants in Connecticut, both forms have been reared, but variety
nebris is much the more abundant. -

There is only one generation each year, and the insect probably
passes the winter in the egg stage on the stalks of pigweed, rag-
weed and other common weeds. These eggs hatch early in June,
and the young larvae at once feed upon any suitable plant that
is available. The stalk borer occurs throughout the United States
and Canada east of the Rocky Mountains.

The stalk borer was strongly parasitized by dipterous larvae
in 1919. Mr. Stone saw many dead larvae in Tolland County,
and by August 15, could find no living ones in Hartford County.
Probably by that time they had pupated. Much of the larval
material which he gathered in various parts of the state never
transformed, but gave up dipterous larvae, the parasites often
pupating in the box in transit.

The parasites reared, were identified by Dr. J. M. Aldrich of
the Bureau of Entomology at Washington, as Masicera myoidea
Desv., and emerged from material collected in Windsor, Hartford,
New Britain, and New London.

On account of the large proportion of the larvae being parasit-
ized, a small proportion of adults were obtained from the material
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gathered in the field, and this condition leads us to believe that
the stalk borer may not be prominent next year in Connecticut
cornfields.

CoNTROL MEASURES.

When the larvae are feeding upon the leaves at the tops of
the corn plants, dry arsenate of lead sifted into the whorl will
.dm'lbtless kill them. After the larvae have commenced to tunnel
inside the stalks, there is no satisfactory or practicable method
of control that can be practiced in large fields, other than destroy-
ing the infested stalks when found. ’ :

W%th a few choice plants in the garden, it may be possible to
cut into the stem lengthwise and destroy the borer. Such
methods, hqwever, cannot be practiced under field conditions
The fiestroymg of all the larger weeds in which the caterpillars.
can live will be an aid in reducing their numbers. Burning the
stalks of weeds around the field in late fall or early spring to
destr9y the eggs is to be recommended where the stalk borer is
a serious menace to field crops.

INJURY TO CORN IN CONNECTICUT
BY CRAMBUS PRAEFECTELLUS ZINCK.

On July 3, Mr. L. F. Harvey, County Agricultural Agent
brought to the laboratory some corn plants from a field 01;
Towr}send Avenue, New Haven, which had been injured in a
peculfar manner by a larva boring into the side of the stalk
near its base. This field was only three or four miles from the
center'of New Haven and contained about an acre. It was in
f;Oracs(s)rrllr.l 1918, and plowed in the spring of 1919 and planted

The plants began to look sickly when only. a few inches high
and the outer leaves turned brown and died: later the entié;e
plant followed suit. An occasional plant escaped a;ctack and was
ﬁmlllch larger ar{d more vigorous than the other plants in the
eld. A few hills near ore end of the field were not attacked
and these and occasional scattered stalks produced ears. Th :
crop was almost a total loss. i j
; At ﬁrs.t we failed to noti?e the larva at the base of the stalks
ecause it dropped away with the soil from the roots when the
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plant was pulled up, and even after noticing its presence, it was
difficult to obtain one as it would wriggle away into a crevice in
the soil.

Mr. Zappe with Mr. Harvey examined the plants and collected
more material. Later, on July 10, the writer visited the field,
which had the appearance shown on plate XXV, a.

Each stalk attacked had a hole eaten into one side at or just
above the surface of the ground, as shown on plate XXV, d.
Apparently there was only one larva in a stalk. The larva
causing the injury was nearly always enclosed in a case formed
by webbing together particles of soil as is shown on plate XXV, c.
At the time this insect was supposed to be the corn web-worm
Crambus caliginosellus Clem., a common species which causes
considerable injury to corn in the middle and southern Atlantic
States. ;

From the material gathered and placed in the insectary, four
adults were reared about the first of September, and proved to
be Crambus praefectellus Zinck., a native species, which has not
heretofore been recorded as causing injury to corn.

The larva is about 12 mm. long, 2.5 mm. thick, dirty white
to ash-gray in color, rather prominently marked with darker
tubercles. Each abdominal segment bears eight: six in a trans-
verse line near the front margin of the segment, the outer ones
being below the spiracles: two transversely elongated ones just
back of the middle two, but more widely separated. Prothoracic
shield whitish and shiny marked with several small dark gray
spots. Anal shield peppered with dark gray spots. Head
whitish, shiny, mottled dorsally with brown. Legs, prolegs and
ventral surface whitish. Each tubercle bears one or more hairs.
Appearance of the larva is shown on plate XXV, b.

The adult is a Pyralid moth, having a wing-expanse of from
20-24 mm.: fore wings brown with a longitudinal white band
narrowing to a point before reaching the margin. There is also
a brown dash nearly bisecting the apical angle of the fore wing,
formed by white markings on each side, but this dash is usually
darker than the ground work of the wing. There is a narrow,
wavy submarginal transverse line of darker brown; between this
line and the margin is a row of five black elongated dots or short
dashes. The terminal fringe is light brown. Rear wings white,
with a brownish tinge in some individuals. Legs and antennae
light brown. Adult is shown on plate XXV, b.
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Mr. George G. Ainslie of the Bureau of Entomology, Cereal
and Forage Crop Insect Investigations, stationed at zI>{yr’1oxville
Tenn., who has studied this and allied Pyralids, informs m_e tha’E
he has records of praefectellus being taken on c:)rn from Florid
Arkansas and Tennessee, and on wheat from Indiana, but in nao’

case was the injury of any extent or of any real importance

. P:’rofeSS(.)r (5 H Fernald in “The Crambidae of North Amer-
ica,” published in 1896, states that the early stages and food

plants are unknown.

There are few references in literature to this species, and most

fﬁ them are systematic rather than economic. Apparently this
is one of the first instances, if not the first, of any serious
injury being caused by this insect.

THE ARMY WORM.
Cirphis (Heliophila) unipuncta Haw.

Ir{ certain seasons the army worm is present and attacks corn
During the outt?reaks, like that of 1896 and 1914 in Connecticut.
the larvae may injure any grain, grass or corn crop, but in man :
other seasons when there is no particular outbreak ’a few larvaz
here and there are found feeding on corn. The l,arvae feed on
the leaves at their base, and are often found in the whorl in
the top of the plant. Mr. Stone found some on corn in Tolland
County, July 31, and in Hartford County, August 14, but thn
were not very abundant in cornfields. j ! i

There was a local outbreak, however, in the town of Wood-
bury, Whe're a field of oats was infested with larvae. Mr
Cham.berlam visited the place on August 19 in compan)'f wit};
the Litchfield County Agent, who reported the case to this office
On that date the oats had been cut and raked into windrows.
There were many full-grown larvae beneath the straw, and man '
pupae were found in the soil. Ansadult moth was 21;0 recei g
from Southport on September 24 ( b

i The army worm has two or possibly three broods each season,
e eggs being laid on the leaves of grass or grain. The larvae
reach maturity in from twenty to thirty days. -
Crosby. and Leonard* St.’:.l,te that the insect passes the winter
as a partially grown caterpillar. The full-grown larva is about

* Manual of Vegetable-Garden Insects, page 289, 1018
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one and one-half inches in length, ground color greenish black,
striped lengthwise with dark mottled broad and fine white lines.
The appearance of the caterpillars is shown on plate XXVI.

A more extended account of the army worm may be found in
the Report of this Station for 1914, page 157 In case of an
outbreak, it is often necessary to plow a deep furrow with per-
pendicular side opposed to the line of advance; to plow and
harrow the soil just after the caterpillars transform to kill the
pupae; arsenical poisons may be applied to any crops not used
for food or forage in order to insure them against injury.

THE SMEARED DAGGER MOTH.
Acronycta (Apatela) oblinita S. & A.

The first larva of this species found feeding on corn was
collected at Brooklyn, July 8, by the writer, in company with
Messrs. Irving W. Davis and George D. Stone. Mr. Stone sent
specimens to the office, later, as follows ~—Windham County,
July 17: New TLondon County, July 23: Tolland County, July 31:
Hartford County, August 14.

This caterpillar is brown and hairy. The young ones resemble
those of the fall web-worm, though somewhat lighter and more
yellow in color. As it passes through its molting stages, it soon
takes on a different appearance. In one of these stages—perhaps
next to the final one—it has broad longitudinal brown stripes
with a narrow dorsal stripe and two broader lateral stripes of
yellow. In its final larval stage it is simply a brown hairy cater-
pillar about one and one-half inches in length and somewhat
resembles the larva of Diacrisia which is called the “woolly bear.”

The adult is a pretty gray moth measuring rather more than
two ‘inches from tip to tip of fore-wings, shown on plate
XXVII, b. The fore-wings are gray, marked lengthwise with
black dashes, and the rear wings are white except for a marginal
row of small black dots.

One of the immature caterpillars feeding upon corn is shown
on plate XXVII, c. They devour the leaves and are usually near
the base of the topmost leaves at the time the tassel first begins
to show. Later they may feed anywhere on the upper part of
the plant. This insect is probably not a serious pest of corn in
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1
’22 js iax‘gtﬁ;}fltt?sj uc:;ntry, but attacks the crop occasionally and
: The‘ caterpillars have a long and varied list of food plants
including smartweed (Polygonum), cat-tail flag, willow, poplar
peach, apple, pear, strawberry, raspberry, blackberry grag)ep bpean’
cotton,'asparagus, buckwheat, wheat, oak, hazel, elm ,alder l;utter—,
nut, pine, button-bush, soft-maple, lilac, canna ’ hone;fsuckle
clover, corn and grasses. Forbes* records ’u;/o broods ir;
a season in Illinois, but® states that it is single brooded in
Canada. A specimen in the Station collection was reared from
a larva feeding on white pine in Norwich, collected July 19, 1916
and t}.le adult emerged May 26, 1917. A larva was collec’ted9 ’
cat-ta.ll flag, East Haven, July 19, 1908. e

This species occurs throughout the eastern United States and
Canada, and the larva is sometimes called “the smartweed cater-

plllar. It 1S not SufﬁCleIltly abundallt m Conllectl(:ut to requice
'
q

THE LINED CORN BORER.
Hadena semicana Walk.

Early in the season, a circular letter was received from D
]j:. P. Felt, State Entomologist, Albany, N. Y., stating that thr.
lined corn borer Hadena fractilinea Grote had’been found in 1
numbe.:r of ﬁe}ds in New York state. Consequently we Weri
\]g‘vatch.mg for 1t.and on June 16, one larva was received from
llarmlngto.n, which seemed to answer the description of H. fracti-
inea. 'Thls larva was less than an inch long, and striped length-
wise with brown and white as shown on plate XXI, a. Anoﬁtqer
;;r:;ts found on corn in Bloomfield June 19. In bot,h cases these
. \tr}a;z v;f;i fee;hng upon the leaves and had not begun to tunnel
i h ‘ hrom the Bloomfield specimen an adult emerged
i 9}:&’ ;cl 1 seems to resemble Hadena semicana more closely
i innér rgc ilinea, as it does ng)‘t have the pale color all along

. margins of the fore-wings.
Depér:;?;iaz‘; ng?-lll;e:it is rrfléntioned in the Yearbook, U. S.
- : ure for 1905, page 634, as follows:—
Hadena semicana Walk: usually ¢ g it
worms, occurred in destructiveyabtllarf(sizic:rr;(r)lnzi\/[t:;ief‘a?;u::;

i %
Twenty-third Report Illinois State Entomologist, page 170, 1005

P
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Pa., during June. A similar outbreak occurred in 1893, in an
adjoining county in Ohio.”

THE CORN EAR WORM.
Heliothis obsoleta Fabr.

This is the same insect that is so common in the southern
states where it is known as the “cotton boll worm,” and the
“tomato boll worm,” because it eats holes into cotton bolls and
ripening tomatoes. ¥

It occurs nearly every year in Connecticut, and feeds upon the
tips of the immature ears of late maturing sweet corn and field
corn late in the season. Sometimes it is locally abundant, and
considerable damage results from its attack, but in general the
injury is much less severe in Connecticut, which approximates
the northern limits of the species, than farther south, where
several generations occur. Apparently there is only one brood
annually in Connecticut.

That it occurs throughout the state is evidenced by material
received from the following localities:—New Haven, Cheshire,
Bethany, Northford, Westport, Wilton, Kensington, Rockville,
Colchester and New London. ?

This insect was formerly known as Heliothis armigera Hbn,,
and it is treated under this name in much of the literature of
the species.

In Connecticut the moth lays its eggs on the silk of the corn
plant, and the young caterpillars feed upon the silk and soon
work their way through the husk and devour some of the unripe
kernels at the tip of the ear. Sometimes the injury may extend
half way down the ear or even to its base, but this is unusual,
and in most cases is limited to the tip of the ear. Many eggs
are doubtless laid on the silk, and sometimes five or six caterpillars
begin to feed there, but they devour each other, so that finally
not more than one or at most two remain on an ear. This insect

attacks both sweet corn and field corn, but seems to prefer the
former and injures it more severely. On October 8, the writer
observed sweet corn on sale in the market of Washington, D G
nearly every ear of which contained a large caterpillar.

The corn ear worm much resembles a cutworm to which it
is closely related. When fully-grown it is one and one-half inches
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1(:)1‘ morehin le(:ingth, and in color it varies widely from light green
o a rather dark brown. It is usuall i i
' . y striped lengthwise with
hgillte}: and darker' stripes, but the markings also vary greatly
and the n?ost conspicuous stripe is a pale lateral one in the region
of the spiracles or breathing pores. i
;Nhe{l mature the larva goes into the ground, and in a burrow
a few 1T1ches be}ow the surface transforms to a smooth brown
pupa, shgh'tly less than an inch long. In Connecticut the winter
;sev E:;s;etc)l mdthe pupa stage, but in the southern states where
roods occur, th i i
' r, the pupal period varies from two to three
. ’I}‘lhe adult moth has a wing-spread of about one and one-half
inches, ground color of fore-wings buff, with darker brown
inz;)rkmgs.. The markings usually consist of a discal spot and
;u h—termmal bands, but there is great variation; fringe buff or
blg c‘c1 brown. The rear wings are cream-color with a broad cross
tlan of (ti)zrk brown next to the cream-colored fringe. Head
horax, abdomen, legs and antenn i ; :
meel ae buff like ground color of
The appearance of an inf
ested ear and th
shown on plate XXVIII, L e
'Il;lhere 1s no good m'ethod of controlling the corn ear worm
on el.d corn, but experiments in New Jersey show that on sweet
corn it may be held in check by dusting the silk soon after it
appears with powdered arsenate of lead and fine sulphur, equal
parts. Early planted fields and early maturing varieties 1’15ually

escape injury. Fall plowi ; :
adviels jury all plowing of badly infested fields is to be
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THRIPS, * |

On June 24, some corn 5 i
. . , S plants’ were received from Mr. A. G
Davis, Litchfield County Agent, which had been injured. b);

- :
rips.  Some of the insects had been collected and. mounted on

ilzzlqoiscope s.hc_le, and subfnitted with the plants. This mounted
- \f}t\;;:zhzlastdwu]i;d and a part s.ent to the Bureau of Entomology
o gton, D. C, where it was identified by Mr. A. C.

gan, who stated that the slide contained two species,—“two



190 CONNECTICUT EXPERIMENT STATION BULLETIN 218.

females of the grass thrips Anaphothrips striatus Osborn, and
one female of Plesiothrips (Thrips) perplexus Beach. Practically
nothing is known concerning the habits of the last named species.”
Apparently all the other specimens from Litchfield represent the
grass thrips, which is doubtless the species responsible for the
injury on corn.

Similar injury to corn caused by thrips was received from
Putnam, June 28, and from West Hartford, ']uly 5; 1t was
observed many times by members of the staff in examining corn-
fields in various sections of the state. As a rule the injury was
not very severe, but confined to a few of the lower or outer
leaves on a plant here and there. The surface of the leaf was
grooved in white lines in the manner shown on plate XXIX, a, and
the injured leaves withered and died very quickly. Treatment
would not be practicable in the field, but in the home garden a
spray of soap and nicotine solution would rid the plants of these
minute insects. ’

WIREWORMS.

Corn plants were received on June 27 from Bristol which had
been injured by wireworms, as shown on plate XXIX, b. The
base of the stalk had been hollowed out and two larvae were
present. The species has not been identified. Wireworm injury
is occasionally serious and difficult to control, the only practicable
measures being cultural ones such as crop rotation, fall plowing
and thorough harrowing.

NoctuiD CATERPILLARS.

When examining a cornfield in Hamden, June 30, a green
rather stout larva about one inch long with white stripe along
each side was taken on corn. No description was made at the
time, but it was placed in the insectary and from it was reared
on July 9 an adult of Autographa falcigera Kirby var. simplex
Guen. The larva feeds on a great variety of plants chiefly of
the cabbage family.

Mr. Stone collected on corn another pale green larva mottled
with darker green in Tolland County, July 31, and from it was
reared on August 23, an adult of Mamestra subjuncta Gr. &
Rob. The larva is a general feeder, especially on grasses

and weeds.
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The writer found in Bloomfield, June 1 i
slender green larva feeding at the -II)ase o?, t;epsé?r?uliag:swn
the whorl. Its length was about 15 mm., thickness about zm
mm., general color grass-green, granular, each segment margin 3
posten'orly on the dorsum with a tinge of yellow. A nagr i
).'ellow1sh stripe extends along each side from head to. anal rolroc:V
just below the spiracles. Head, legs and prolegs greenp ’I?ﬁs
body bears a few scattered hairs, which are mos,t pron(.)u ;
lat%f.lly: dorsum almost smooth. Shown on plate XXIX : o

e same or a similar species was taken b e
Brooklyr.l, July 8, and Mr. Stone observed and sgntt}ils svgcle.lcgzer?t
from qudham, Tolland, Hartford and Litchfield Counties. M g
Stone writes that the green larva can nearly always be 'founil.
upon the upper surface of the leaf and the holes which it eats
are irregular. It eats the tender leaves chiefly, and seldom injur
the ta.ssel. This larva is somewhat different from thatJ co‘?f
Iectefi in Bloomfield, but may represent a later instar of the same
species. Each is about 25 mm. long, 4 mm. thick, and there
are faint longitudinal green lines of lighter and da;ker shade
on.the dorsum. The lateral stripes also vary from yello ts
white and some even show a pinkish tint. PRI
i 'ﬁl‘ioui;h somf1 ?f ;hese larvae went into the ground in July
pate, no adults ha i i

b 11 ve yet been reared, so the identity of the

Some ‘sm.all zebra caterpillars, Mamestra picta Harris, were
found feeding upon corn at the Station farm Mount C,armel
gsgzdi?; by Mr. Zappe. They were brought to the insectar};
T s emerged August 25. These caterpillars feed in clusters
bladr{l yo:.img. When m:_a.tt'xre they are about two inches long,
oy or ark brown, strikingly marked with yellow. The adult
; YVlng—spread (?f one and one-half inches. The thorax and
ore wings are reddish brown without prominent markings. The
rear wings are nearly white, margined with light browr;
thThls insect is a general feéder and we may expect t'o find

e caterpillars feeding upon, almost any garden or field crop.
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THE PARSNIP WEB WORM.

Depressaria heracliana Linn.

On June 23, Mr. G. M. Codding brought to the laboratory
some stems of cow parsnips collected in the vicinity of Danbury
by Fairfield County Agent L. A. Bevan. The stems had been
hollowed out by the larvae burrowing in them, and when received
contained several pupae as shown on plate XXX, c.

On July 16 several adult moths emerged: thay have a wing-
spread of about one inch, with fore-wings of buff or light brown
marked by short longitudinal dashes of dark brown or black:
rear wings lighter brown, but with a suffused darker shade near
the distal margin. Shown on plate XXX, b.

This insect passes the winter as an adult under loose bark
and in other sheltered places, and the eggs are laid in May or
June on the leaves. The young greenish yellow caterpillars web
together the leaves and devour the unfolding blossom buds, This
is quite a serious pest in fields where parsnip and carrot seeds
are grown. The mature caterpillar is slightly over half an
inch in length, greenish yellow in color, somewhat paler laterally
and ventrally, with head, legs and cervical shield shining black.
Each thoracic and abdominal segment bears black tubercles, with
2 hair arising from each. Shown on plate XXX, b.

When nearly mature, the larva leaves the web and enters the
stalks, usually through the axil of a leaf and for the rest of

its larval existence tunnels inside the stem. The pupa is about

half an inch long, with dark brown thorax and light brown

abdomen, and is formed inside the stalks. The moths emerge =
in about three weeks, and there is only one generation each year. -

The native food plants are wild carrot, wild parsnip, cow
parsnip and other plants of the family Unbelliferae. Messrs.

Zappe and Chamberlain collected this insect in stems of wild

parsnip in Goshen, July 6. Mr. Zappe observed it on seed par-

snips in his garden in Hamden, and from a letter I am sure that

the same pest was injuring plants in a garden in Stratford,

though the infested plants had been removed prior to a visit by
Mr. Walden on June 30.

The only control methods are to remove and destroy occasional
infested plants, and after blossoming, the plants may be sprayed
or dusted with arsenate of lead.

MOSQUITO WORK IN I
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MOSQUITO WORK IN 1919.
By B. H. WALDEN.

In. 1919 the ditches on the salt marshes which have been drained
to eliminate mosquito breeding were maintained as in 1918. Thi
fncludes .approximately 5,000 acres located in the towns o.f M (‘15
1sop,.Gu11ford, Branford, East Haven, New Haven, Orange 3 (;
Fairfield. In most of the towns it ‘was possible ’to obtaﬁn 3;‘;
same men that were employed in 1918, although it was necess:slrEi
in certalp cases to pay somewhat higher wages. {
tic)The dxtchef1 we;e all gone over in April and May and obstruc-

ns removed and th i ' 1
o gl Wat(::r‘necessary cleaning done to provide good

Du.rmg the first half of the season the marshes were com-
paratively dry and free from breeding. Conditions throughout
the latter l}alf of the season, however, were extremely favograbllle
for mosquito breeding. Frequent rains and high tides kept the
depressions in the marshes filled with water for periods sufficient
to produce extensive mosquito breeding. ‘n
-\n attempt to control this breeding by the means of additiona!
ditching and oiling would have increased the cost of maintenancé
to more than one dollar per acre, which is the maximum amo
that can be expended under the law. L

Legls'lation. Under the law passed in 1917 providing for
:che ehm.mation of mosquito breeding places,* some of the tgown
have opjected to paying three-fourths of the supervision char ef
in addition to three-fourths of the labor for maintenang b
E u¥thermore, it has been more or less of a question as how Cte'
divide the'se. expenses among the various towns as the amoun?t
of supervision in a town depends upon the character of the
marshes and the judgment of the men employed in carrying out
the work. It was undoubtedly the intentions of those drabfting

the bill for this law th » isi id di
bl w that the 'cos,g ?f supervision be paid directly

>

: 'SCCYIOI‘I 2410 qf the General Statutes was therefore amended
y the 1919 Legislature to read as follows:—

* ! 4 ;
Seventeenth Report €onnecticut State Entomologist, page 345, 1017
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CHAPTER 2I.
AN ACT CONCERNING MOSQUITO BREEDING AREAS.

Be it enacted by the Senate and House of Representatives m
General Assembly convened:

Section 1. Whenever any swamp, marsh or other land has been drained
to the approval of said director, he shall keep the same in repair and free
from obstruction, and construct or repair tide gates or otherwise treat
such areas so as to make such work effective. The cost of such main-
tenance or treatment, not exceeding in any year one dollar per acre, shall
be paid by the state, and the town, city or borough within which such place
or area is located shall reimburse the state for three-fourths of the amount
so expended. Said director shall certify to the comptroller the amount
due from any town, city or borough under the provisions of this section,
and the treasurer of such town, city or borough, as the case may be, shall
pay to said comptroller such amount. All amounts so collected shall be
available for expenditures under the provisions of this section. Said
director may appoint one or more deputies to supervise the work done
under the provisions of this and the preceding section, who may exercise
the authority granted to such director, and the expense of said director
and said deputies for supervision and inspection shall be included in
computing the cost of any such work, but the actual cost of -making
preliminary inspections and surveys and for the supervision and inspection
of the construction and maintenance by the said director or his deputies
shall be borne wholly by the state and paid from the funds approprfated
for the purpose. The comptroller may advance to said director such
amounts, within the appropriation therefor, as are necessary to meet the
current expenses for labor authorized under the provisions of this and
the preceding section. Any person obstructing the work of examining,
surveying or ditching or otherwise treating such mosquito breeding areas,
or obstructing any ditch, canal or drain, or the natural outlet of any
marsh forming, mosquito breeding areas, shall be fined not more than
one hundred dollars or imprisonment 1ot more than ninety days or both.
Section 2. This act shall take effect from its passage.
Approved March 19, 1919.

Report oF WorRK BY TOWNS.

Madison. The selectmen as in 1918 transferred Mr. Russell
Bartlett from the road work to mosquito maintenance from April
14 to September 12. The ditches were cleaned in the spring
and attention given them as needed throughout the summer. It
was necessary to reopen the outlets of the creeks along Madison
Beach at frequent intervals.

Guilford. The ditches were cleaned in the spring by Mr.

under the direction of Dr. Phelps.
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Frank Blatchley, who has been furnished by the selectmen for
the past two seasons. Although the ditches were gone over two
or three times during the season, more labor than was available
was needed during portions of the season. The tide gate installed
on the Great Harbor marsh in 1918 greatly improved the condi-
tions on the marsh during the past season.

\

Brapford. Mr. L. E. Rice was again in charge of the mosquito
work in Branford. Owing to insufficient labor to thoroughl
clean the ditches on some of the marshes in 1918, an extra amgun};
of work was necessary this season. The ditches on the Hotchkiss
Grm{e marsh were considerably damaged by musk rats and
required extra work to put them in shape.

‘ East H?ven.' The maintenance work in this town was done
in connection with the New Haven work.

i N;:w .Haven. I.,aborers were hired by the writer to clean the
itches in the spring. Mr. Draper, after finishing his college

work in June, was again employed on the work for the remainder
of the season. ;

The city of New Haven is constructing new tide gates on the

W.est R.iver at Congress Avenue bridge, and a new sewer is
pelng laid in Westville, two improvements which should greatly
improve ‘the mosquito breeding conditions in the western ar}t
of the city. The tide gates which are nearly completed }?a.ve
the abutments and frame work of reinforced concrete with gates
of d'oubl? three-inch tongue and grooved planks and hung Witil
special hinges. These gates control the water on about 130 acres
of mars}: bet'ween Congress Avenue and Chapel Street ditched
:Il] ;911971’9_ which has been flooded much of the time during 1918
The new sewer in Westville will receive i
several factories which for a x}umt;er of yearzhﬁaf Cl)::::g():mf)rt?elz

into the upper portion of the We : ;
3 st River, causing e ik
bI‘ECdlng Of Culex pipiens_r 2 g xtensive

Orange. The maintedance work in Orange was continued

In addition to cleaning the

*
3 ’?‘;Ye:teenth Report Connecticut State Entomologist, page 349, 1917
irteenth Report Connecticut State Entomologist, page 2:;5 ;913 ;

e
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ditches, the creek that runs into the cove marsh was cleaned for
several hundred feet to the north, thus draining a semi-fresh
water swamp that was a possible malarial mosquito breeding area.

Fairfield. Mr. Nicholas Matiuck was continued in charge of
the mosquito work in Fairfield. The large amount of fresh
water mosquito work which is being done in the town requires
more attention than the twelve hundred and fifty acres of salt
marsh. To adequately handle this problem requires a larger
appropriation than has been available in the past.

In the western part of the village of Fairfield is a section
known as the Thorpe estate, a low area which was divided into-
building lots and a number of houses have been built by laborers.
The natural drainage was cut off by three streets across the area,
and by property owners filling in portions of the main ditch.
Anopheles larva have been found in the water that collected ‘in

rainy weather, and the only method of preventing mosquito .

breeding was by oiling.

During the past season the old ditch was re-opened and deep-
ened throughout this area and for several hundred feet beyond
where it joined a creek in the salt marsh. Tile drains were placed
across the three streets: 50 feet of eighteen inch and 140 feet
of 12 inch tile was used. A gate was placed on the outer culvert
to prevent high tides from flooding the area.

No new mosquito control work was done under the state law
during the year, although the writer by request examined marsh
areas and made recommendations regarding mosquito elimination
in the towns of Westbrook and Groton. In the latter town plans
have been made and funds are being raised to drain fifty or
sixty acres of salt marsh at Groton Long Point during next

season.

Cost oF MAINTENANCE WORK FOR I9I0.
Madison e L L N S W s $505.38
GuilEord 1L s S i RS SR St 432.28
BN CoTa L o s e A ey b Bt SRleri sisn iy 400.22
BASEUELAVEH | ol o o e s s o el 3 25.62
New Haven .. .ii b b d i tedio. 804.97

P ot SRR R 200.97
Fairfield e steba el et Ll b L s 1,217.32

e o (b L P e e $3,505.76
Average COSt Per aCre ...........---- 27
Expenses in connection with proposed

RO WOTI oo el el osintmadg s ene, & o Sia Viate $15.07
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ENTOMOLOGICAL FEATURES OF THE SEASON.

.The winter of 1918-1919, unlike the preceding, was unusually
mild. There was little snow and the temperan;re was seldon?l
below zero. Honey bees and native bees which winter-killed
severely in 1917-1918, came through the winter nicely and scarcel
neede.d the protection which most of the beekeepers gave th "
colonies on .account of the losses the preceding vvfnterg i

The planting season opened late and cold, and plant‘ develop-
mer}t and consequently insect development was some two weellz
behind that of normal seasons. During June the rainfall i
somewhat below normal, but from the middle of July uﬁtilv:I?;.
erfd of October, heavy and frequent rains kept the soil soaked
with water and many crops needed sunlight. The total rainfall
for the season was about six inches more than normal

Orchard aphids caused considerable injury throughout.the state

Can'ker worms were present in some localities, but the~ten‘;
caterpillar was scarce, only a few nests being obsérved

The white-marked tussock moth was present, but ‘this and
ot}’ll?; tussock moths were much less abundant thaél in 1918.
dama; epztsati(:l ?;igeetle was abundant and caused considerable

The potato aphid was present in small and in moderate numbers
on potato and tomato plants, but it did not seem to cause mu };
mJury.and most owners did not spray to control it ;
) AI.)hlds 'flttacked peas and injured them conside;'ably. The
ptfzgg)n ;S}?hls was also present and injured many small turnip

The elm leaf beetle was present in injurious numbers and in
several towns the trees were sprayed where this practice h
been abandoned for several years. .

Two of the most conspicuous entomological features of the
season were the severe attack on beans everywhere by the green
Clover. worm, and the unusual’previlence of corn bo . d
other insects attacking corn. s
th?S:;trlZ‘e b(ci)rek:)r Pyrausta "ainslie.i Hein., which we may call
et an\crlee ozer, was found in corn stalks in Milford in
> ad,u = W\ztzas t ought.to be the European corn borer, until

pet o110y Wasrierearid in _]'ulylw.hen it was identified. The
N il therzrta undant especially 'in corn and was present
ate and caused considerable injury.
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Crambus praefectellus Zinck. attacked and ruined a small field
of corn in New Haven, this being the first instance on record
of any real damage being caused by this insect. ‘

The corn ear-worm was responsible for a moderate amount of
injury to corn. Specimens were received from various parts of
the state, and it was observed in many other localities.

A search was made for larvae and injury of the oriental peach
moth Laspeyresia molesta Busck, in Stamford where it was found
in 1918, but no trace of it was discovered.

The brown-tail moth, though slightly more abundant than in
1918, is still scarce.

The gipsy moth has been well held in check. The number of
infestations is now less than half that of a year ago, and if there is
no wind-spread the coming spring, it is expected that the number
of infestations will again be materially reduced.

On account of the excessive rainfall, it was difficult to prevent
the breeding of mosquitoes, and there were some complaints,
even where the salt marshes have been ditched. The rain barrel
or house mosquito was particularly troublesome and had a chance
to breed in pools and receptacles everywhere, as the constant
rains prevented these breeding places from becoming dry.

MISCELLANEOUS INSECT NOTES.

Enchenopa binotata Say, Reported as Injuring Beans :—On
July 16, specimens of this peculiar bug were received for identi-
fication from Stamford, where it was said to be causing injury
to garden beans. This species commonly occurs on “bitter-
sweet” Celastrus scandens, and is occasionally found on black

locust.

Poultry Food Infested with Mites :—On August 22, a sample
of poultry food was received from Winsted, which was thor-
oughly infested with mites. This mite was identified by Dr.
Philip Garman of this department as Tyroglyphus farinae Deg.,
a species often occurring in food products.

A Weevil Breeding in Stems of Pigweed and Ragweed :—
Stems of red-root pigweed, Amarantus retroflexus, and ragweed,
Ambrosia artemisaefolia, infested with larvae were collected in
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Wethersfield February 7. On June 12 a large number of weevils

EI‘IIEIng fI:nl tlla StBInS zuld ere I:IEIt izd as ‘E(” 1S 5(6161(”6[

Borers in Stems of Evening Primrose :—Mr. Walden collected
stems of evening primrose, (Enothera biennis, in Orange, Febru-
ary 20, which contained in the pith a large number of smal,l yellow
larvae. On July 17, a number of small white ana brown moths

emerged from the stems. These were identified ;
sella Clem. ified as Mompha eloi-

3

Plum Curculio in Peaches:—Mr. Zappe gathered some unripe
Peaches at Sound Beach, Stamford, on June 23, which were
1_nfe§ted by small larvae. Several infested fruits were also
received from Mr. Stancliff Hale, South Glastonbury, on June 16
Adults of the plum curculio, Conotrachelus nenuphar Herbst.
emerged July 23 from the Glastonbury material. ,

Leopard Moth in Hartford :—On July 9, a girdled and broken
elm l?ranch was received from the Superintendent of trees in
the city of Hartford. Without question this was the work of
the leopard moth, Zeuzera pyrina Linn., which though common
f:nough along the coast has never before been found so far inland
in Connecticut, or I think elsewhere in this country.

The Potato Aphid:—So much damage was caused in 1918 by
the pot.ato ;‘1p.hid, Macrosiphum solanifolii Ashm., that we expected
recurring injury in 1919. The species could be found in small
numbgrs in many fields, of potatoes and tomatoes, but in most
cases it was not sufficiently abundant to do much damage, and

the writer did not learn of a single case where fields were sprayed
on account of it,

i The Gladiolus Aphid:—On ] une 17, some gladiolus corms
infested with immature aphids, were received from Bristol
These corms had been stored over winter. One of them was-
planted'm a pot in the ipsectary and soon began to grow, but
th'e ap}:lds multiplied so rapidly that the plant was soon k’illed
Plate XXXII, a, shows the appearance of the plant when literall);

covered with aphids. This is knowv i i ]
ot wn as the gladiolus aphid, 4phis

A
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Abundance of the Pea Aphid:—On June 6 and 13, pea
vines were brought to the office from the vicinity of New Haven,
infested by the pea aphid, M acrosiphum pisi Kalt., with the report
that this aphid was doing great damage to garden peas. In the
large truck fields, no treatment is usually practiced in Connecticut.
In the home garden, spraying the vines, especially the under
sides of the leaves, with nicotine solution and soap will hold this
pest in check. Even a forceful spray of water from the hose
will knock them off and many will fail to get back to the leaves.
If this is repeated every few days, little harm to the plants
will result.

Swarms of White Moths:—For' two or three nights about
September 19, there were great numbers of large white moths
with dotted black markings, around the electric lights in New
Haven, and doubtless in other towns and cities of Connecticut.
This is called the “chain-dotted geometer,” Cingilia catenaria
Drury, and the larvae feed upon the leaves of sweet fern and
bayberry. The larvae were very abundant in 1903, and again in
1919, especially in Windham County, where many sweet fern and
bayberry bushes were stripped.

Pink Grasshoppers:—A pink form of one of the so-called
angular winged grasshoppers or katydids, Amblycorypha rotundi-
folia Scudder, was brought to the Station on August 20, from
Orange where it was collected by Mrs. George D. Bathgate. The
specimen was a female. On August 12, 1918, a pink female of
Amblycorypha oblongifolia Deg., was received from New Haven,
collected by Miss Molly Hart. On September 21, 1914, two
specimens of Scudderia furcata Bruner, were received from Derby
and a note regarding them was printed in the Report of this
Station for 1914, page 187. The adults of these species are
normally green, but occasionally the pink forms occur.

Larch Case Bearer:—On August 14, Dr. G. P. Clinton,
botanist of this Station, handed the writer some larch twigs
which he had collected in Greenwich. The leaves had been
mined at the tips by the larvae and had turned brown. There
were several of the characteristic cases on the leaves. The insect
is an European species known as the larch case bearer, Coleophora
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laricella Hubner, and it has been recorded from different parts
of New England at various times as causing considerable injury
There is only one generation each year, and the adult is a smali
gray moth which emerges early in June and July. The winter
is passed by the larvae which rest in their cases attached to the
bark f’f the twigs. This insect can doubtless be controlled by
spraying with arsenate of lead which has been found effective
against the closely allied case-bearers on fruit trees.

The Pine Tube-Moth:—While inspecting nursery stock in -
Hartf.ord in October, Mr. Zappe observed some large white pines
growing near the nursery with many of the leaves fastened
tog.eth.er to form cases or tubes inside of which the larva feeds.
This is the work of the pine tube builder, Eulia pinatubana
Kearfott. The larva is about one-third of an inch long, pale
green with light brown head. The adult is a small moth’ with
a wing-expanse of slightly more than half an inch, and with fore-
wings of a dull rust-red color, crossed by two oblique parallel
paler bands: rear wings are silky gray. The tube is formed
of about fifteen needles fastened together with silk threads as
shown on plate XXXII, b. There is probably one brood each
season. The insect is not of great economic importance, but if it
should prove injurious to choice ornamental trees, spraying with
lead arsenate will doubtless be effective in holding it in check.

Tllue Clover Seed Chalcid:—On August 4, Mr. Pelton of the
Station Staff brought to the laboratory some seed of a choice
hardy variety of clover, which had been procured from Ohio
for seeding in Connecticut. Nearly all of the seeds had a smali
hole in one side, where some insect had emerged. Many of
thes.e seeds were examined and in some were found the dead
bodies of a small chalcid fly, which Mr. Walden identified as
the clover seed chalcid Bruchophagus funebris How. The eggs
are laid on the clover heads in the field, the larvae feed inside
Fhe seeds and the adults emerge after the seeds are ripe. ' This
insect occurs wherever clover is grown, and there are three
broods each year in Illineis. Early cutting of clover is a remedy
The seeds with exit holes are shown on plate XXX, a. v

hSwarm.s of Cotton Moths:—On October 5, on Chapel and
other business streets of New Haven, there were large numbers

A
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of brown moths resting with folded wings on the plate glass
store windows. They flew around the lights the preceding even-
ing and in a few days had all disappeared. Specimens were
received from Bridgeport, and Dr. Felt informed the writer that
swarms appeared in various sections of New York state at about
the same time. This is the cotton moth, Alabama (Aletia) argil-
lacea Hubner, which occurs in great numbers in the cotton belt
of the southern states, and migrates northward in the fall.
Occasionally the swarms reach Connecticut before they are dissi-
pated. Such a swarm appeared in New Haven in 1911, and was
mentioned in the Report of this Station for that year, page 339.

Elm Leaf Beetle Again Abundant:—This insect was for-
merly very destructive to elm trees in southern Connecticut, but
for the past few years has not been much in evidence as a pest.
Beginning in 1917, it has increased each year and did enough
damage in 1918, so that some communities decided to spray their
trees in 1919. Trees were sprayed in West Haven and in Clinton,
which were not sprayed the preceding year. Possibly the moist
weather during the latter part of July and afterward may have
induced the growth of the fungus which attacks the pupae, but
it came rather late in the season for the best results, and all
communities where trees are menaced should prepare to spray

the foliage in 1920.

Beans Ihjured by Gray Hair-Streak Butterfly :—Green slug-
like larvae were received from two correspondents in Hartford,

on September 15 and 22, respectively, in both cases reported as

feeding upon Lima beans. These are the larvae of one of our
<mall butterflies called the gray hair-streak, Uranotes melinus
Hubner. As a rule, this is not considered a pest in Connecticut,
but further south the species is regarded as'a minor pest of
beans and peas. The butterfly has a wing-spread of one and
one-fourth inches, and the wings are blackish with blue-gray
tints. Near the tips of the rear wings is a row of bluish spots,
with a large orange spot in the center surrounding a small black
one, and the rings terminate in slender tail-like processes. There
are two broods each year in the north and three in the South.
Wherever abundant, this insect may be kept in check by spraying
with lead arsenate.
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The White Blotch Oak Leaf-Miner:—Several complaints
were received regarding an insect attacking the leaves of white
oak trees, espe_cially in the central portion of the state, and speci-
mens were received from Cromwell and New Haven. Some of
the l?aves had been crumpled and possibly attacked by more than
one insect, but the samples submitted all showed, the presence
of the white blotch oak leaf-miner, Lithocolletis izamadryadella
Clemens. This insect makes a whitish blotch-like mine on the
upper surface of the leaf, and attacks different kinds of oaks.
The 13.1"V3, is very small, flat, and without feet, and brownish
yellow in color. It transforms within the mine, and the adult is
2 small. silvery white moth with a wing-expanse of about a quarter
of an }th. There are said to be five or six annual broods in
the vicinity of Washington, D. C. There is no method of control
known, except to gather and destroy the infested leaves.

Swarms of Aphids:—On June 23, the writer’s attention was
called to the swarms of green winged aphids which had for a
few days been present on Chapel Street and in other parts of
the city. The tops of automobiles and the clothes of persons
were literally covered. There were many inquiries at a local seed
store, and some persons thought they were seventeen-year locusts
Qne of the Station employees stated that when riding his bicyclé
into New Haven on Dixwell Avenue, his clothes were fairly
covered with these aphids. Assistants were sent to Chapel Street
to collect specimens, and found them to be aphids with heavily-
marked wing-veins. Some were mounted on microscope slides
and sent to Dr. Edith M. Patch, Agricultural Experiment Station
O.rono, Me., who identified the species as Calaphis betulaecolem:
Fltch. This aphid feeds upon birch, is supposed to remain on
its host throughout the season, and was extraordinarily abundant
?.H over.Connecticut in 1919. Of eourse there are -few birches
11? the city, b.ut t.helte are many~'(acres of gray or bobbin birches

etula populifolia, in Orange only three or four miles from thé
I_Cre:ril:flt'hof Neilw Have'_n, and.‘ with the prevailing winds blowing
e e liout west, this section was probably their source. Possi-
e ii Seec:.rrie S(i' abundant that they were obliged to leave their
gty rch of food. Thert? were a number of newspaper
unts of the incident, some being more startling than accurate.

ol
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Flea Beetle on Swiss Chard :—On June 28, one larva feeding
on swiss chard was received from Salisbury, with the statement
that the insect was causing considerable injury in gardens in that
vicinity. The larva was about a quarter of an inch long, and
covered with black spines which are white at the tips. An adult
emerged July 21, and proved to be the spinach flea beetle,
Disonycha xanthomelaena Dalman. It feeds upon pigweed, beet,
swiss chard and spinach, the larvae occurring on the under side
of the leaves. When young the larvae feed in clusters, but
separate when they are partly grown. They often drop to the
ground when disturbed. At first they eat only the epidermal
layer, but later eat holes through the leaves. The adult is about
one-fifth of an inch long, greenish black with yellow prothorax,
and hibernates as an adult. In the vicinity of Washington, D. C.,
there are two broods annually.

Of course it is not safe to apply poison to any foliage which
is to be used for food. Therefore on swiss chard and spinach,
it may be possible to spray the under surface with strong soap
and water, or to brush the plants just before cultivating. - The
adults can be caught like the flea beetles by passing over the
rows a box lined with tanglefoot.

An Outbreak of Book Lice in a House at Milford:—On
August 6th, a telephone communication was received at the
Station from Milford regarding some Very small insects infesting
a dwelling house, and from the description, the identity of the
insect could not be established. Therefore the writer was sent
to investigate. The insect found proved to be a species of book
louse, Atropos pulsatoria Linn., belonging to the order Corro-
dentia. The individuals were numerous, being present in all parts
of the house, in the cracks of the floors, on the stairs, under rugs,
behind pictures, and some were also found on the furniture.

The owner of the house thought that the pest might have been
brought into the house on baskets of eggs from the hen houses,
which on examination were found also infested.

- The injury caused by the insects was more imaginary than real;
the housewife was worried because she did not know what the
insects were, or how to get rid of them. The only place where
they seemed to be doing any damage was on the under side of the
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?ngﬁeioomdchairs. bThe chair seats were made of strips glued
, and many book lice were present i
together with some ver; b bkt e
y fine white dust, which th :
the family declared was , P
not there when the chai
a short time before. There is sti B v e
: ! is still some doubt wh
lice were responsible o o i
r whether the wood was pc
. 0
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the furniture and pictures, etc. with the same. The house was

Egz;{n Hv::it;ddogl ‘Deci:lmber I, and the family reported that the
ad then all disappeared, but that th

: ; : ey were
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3 : g‘obac;o Warehouse Infested by the Cigarette Beetle:
ecember 31, 1918, there was b e
. . ! rought to the Station a
Waigilflzlr Vzi ;llgxced slhadef-grown wrapper-leaf tobacco infested
' adults of the cigarette beetle, Lasiod
ricorne Fabr. This tobacco cam e b
e from a large tob
house, where on the f 8
s ourth floor several hundred bal
1917 crop were stored. The wri isi Vo (st S
; ter visited this storehouse o
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around the edges and butts. Y e
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e Wa ; isulphid -
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Woul(lit ;rtl)lght affect se%’iously'the quality of the tobacco, which
it < Eﬁ:;l};rg; r?lmefi ’I:f;l)r wrapper purposes if the’insects
il ptly. e storage room was said to contain
After a general surve i
. y of the situation, I advised
most practical method of treatment. A sweatingS eroohrfla:);esn;he
ng
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out of the large storeroom was at a temperature of 96° F. at the
time of my visit. Only two pipes had steam in them and ten
more were available. Additional steam coils could be installed
if needed to bring the temperature up to the required point.

On January 1oth, I made another visit to the warehouse. The
heat had been given a trial. Additional pipes were added and
the temperature was raised to 148° F. The tobacco bales were
placed in the room January 8th and left there over night: they
were stacked flatwise with 2 x 4 inch scantling between them to
allow for circulation. A thermometer placed inside one of the
bales registered 130° F.

Though most of the insects had apparently been killed, there
were a few still alive, and one of the owners seemed to regard
the treatment as a failure. Considerable material was gathered
and brought to the laboratory and examined with the following

results :i—

Dead i Living
Laryvad) Lt ST e 273 7
Phbasri b, edag sy e o 3 o
Adults) b Lo bRl B 62 o
S0 2 I T St NN 338 7

These figures show that 2.56 per cent. of the larvae, or 2.1
per cent, of all stages came through alive. In spite of the fact
that some were not killed, this seemed to me by far the best
possible method of treatment, and it is probable that if the
temperature could have been kept for a few hours longer. to
allow the bales of tobacco to become thoroughly heated through,
it would have killed all the insects. A communication to this
effect was sent to the owners, who later were asked about the
matter and replied as follows:—“Our treatment to rid ourselves
of the cigarette beetle consisted in putting the entire tobacco in
one of our sweatrooms and running the heat up to 130° F. At
this temperature we left the tobacco in the room for five hours.
A day or two later we took all of the packages out of the sweat-
room and put them in a building without heat. It so happened
that the days following were extremely cold. We have examined
any number of the packages from time to time and have found
no trace of living beetles or larvae. The bulk of the tobacco
has been shipped to the various customers and we have not had

a single complaint regarding it.” .

h—A el e it s g
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PLATE IX,

WHITE PINE WEEVIL.



PLATE X,

WHITE PINE WEEVIL.

This tree has lost its

er several times.

b. -Leader killed by weevil and bark torn

Result of weevil injury.

a.

away by birds, to get at the grubs.

PEATE X7,

a.

b. A fork sulti
orked tree resulting from the loss of the leader by weevil injury

WHITE PINE WEEVIL.



PLATE XIII,
PLATE XIL

a. Exit holes of white pine weevil,

Natural size,

a. The white pine weevil. Adult beetles, four times enlarged.

b. Larval cells in pine leader. Natural size.

LG

=

e

Adults, larva, pupa and cells in pine leader. Slightly enlarged.
¥ s o WHITE PINE WEEVIL,
b. Weevil punctures and resin exudation from them. Natural size

WHITE PINE WEEVIL.




PLATE XIV.

2. Method of collecting weevils in white pine plantations.

i but
Box to hold cut leaders. Wire screen allows parasites to escape
b = weevils are imprisoned.

WHITE PINE WEEVIL.

PLATE XV.

a. The pine bark aphid in small tufts on twigs and leaves.
Natural size.

b. Pine bark aphids in larger tufts on twig. Natural size.

c. Method of hand spraying pine trees.

“PINE BARK APHID.
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PLATE XVL

a. Automobile truck power sprayer taking water from canal.

ark aphid on trunks of trees.

b. Spraying woodland trees with automobile truck power sprayer,

The pine b

PINE BARK APHID. GIPSY MOTH WORK.



PLATE XVIIIL

a. Underspraying beans with nicotine solution and soap.

b. Patch of beans in a garden showing injury by the caterpillars.

GREEN CLOVER WORM.

b. Larva and pupa,

C.

Adult moths, Twice natural size.
GREEN CLOVER WOPRM

More than twice natural size,

PLATE XIX.
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PLATE XX.

a. Cornfield in Milford, first found infested with larvae.

b. Second field found infested. This is a short distance north and
; across the street from the field shown above.

A NATIVE CORN BORER, PYRAUSTA AINSLIEL

PLATE XXI.,

Larva, natural size.

o

e ¢. Pyrausta ainsliei, lateral
. Pyrausta ainsliei Hein. Adult twice and dorsal view of larva.
t enlarged. Twice enlarged.

d. Larva of Pyrausta ainslici in burrow in cornstalk. Twice enlarged.

THE LINED CORN BORER, HADENA FRACTILINEA.
A NATIVE CORN BORER, PYRAUSTA AINSLIEI




PLATE XXIL

PLATE XXIII,

a. . . :
Larva in peach shoot growing near ground. Natural size

ed, torn oper‘l by birds to get at the larvae.

a. Burrows in smartwe
Natural size.

b. Burrows in corn stalks. Natural size

THE STALK BORER.

b. Entrance holes in corn stalks. Natural size.

A NATIVE CORN BORER, PYRAUSTA AINSLIEL



Characteristic injury near tip of blade. Holes eaten by larva before

o
leaf unrolled. Natural size.

c. Immature stalk borer in
corn. Natural size.

b. Adult of stalk borer.
Natural size.

d. Characteristic form of injury caused by the young larvae feeding
on the unrolled leaves at the whorl. Reduced.

THE STALK BORER.

e

(=W}

Cornfield ruined by the attacks of the larvae,

Larva and adult. Fo i
; ur times enla
Ifa_rval Caseg on base of stalks. Rerd%lec%d
njury to stalks, cases removed. Reduced

CRAMBUS PRAEFECTELLUS.

PLATE XXV.




PLATE XXVII.,
PLATE XXVL

a. Work of young larvae on corn blade. Much reduced.

b. Adult moth. Natural size.

Larvae feeding on corn. Natural size.

THE ARMY WORM.

c. Partially grown larva feeding upon corn leaf. Natural size.

THE SMEARED DAGGER MOTH.
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PLATE XXVIIL

b. Larva feeding at tip of ear of corn. Natural size.

CORN EAR WORM.

PLATE XXIX.

a. Injury to leaves by the grass thrips. Much reduced.

b. Injury by wire worms. Natural size.

C.

A slender green larva feeding upon corn. Unidentified. Natural size.

CORN INSECTS.



PLATE XXX.

a. Clover seeds showing exit holes of the clover seed chalcid.
Four times enlarged.

b. Lateral and dorsal view of larva, and adult of parsnip web worm.
Twice natural size.

c. Inside of stalk of cow parsnip showing pupae of parsnip web worm,
Natural size.

CLOVER SEED CHALCID AND PARSNIP WEB WORM.

PLATE XXXI.
e e R

a. Adult fly laying e:
Three times enlarggfs' ” (%iiliieoélngiw ghOOt'
ged.

Galls on chrysanthemum’leave

C.

: es caused by t
midge. Twice natural size,

CHRYSANTHEMUM GALL MIDGE,

he chrysanthemum gall
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Summary

The Twenty-fourth Report on Food Prod-
ucts and the Twelfth Report on

Drug Products, 1919,

Part 1.

By E M. Barrry,

The work here discussed and summarized comprises the
results of food and drug inspection during the past year. Prac-
tically all of this work is called for by statute requirement. In
addition, however, it is our aim and purpose to do, each year,
something of an investigative nature which shall be of interest
and value and which is outside of the immediate field of police
duty. In harmony with this idea considerable attention has been
given during the past year to a resurvey of the diabetic food
market and approximately one hundred diabetic preparations
have been examined. - These are chiefly commercial products, but
include also several types of preparations of direct interest and
application in the treatment of diabetic patients. The results
of this investigation will be published later as Part II of this
report.

Of chief interest in control work has been the inspection of
ice cream carried on under the act pertaining to the manufacture
and sale of ice cream which was passed by the last Legislature.

At the Farmers’ Week Fair held in Hartford in January 1919
the food work done by this Station was represented by an exhibit
made by this laboratory.

The chemist in charge has been called upon during the year
for attendance at legislative and other hearings in connection
with proposed food laws on the administration of those now in
force; he has continued to act as expert on diabetic foods for
the American Medijcal Association, ‘also as A. O, A. C. referee on
tea; and, by appointment of 'the Governor dated August 4th,
1919, as a state chemist. :

The resignation of Mr. Street, formerly chemist in charge,
and of Messrs. Morison ‘and D’Esopo will be duly noted in the
annual report of this Station. To them and to the remaining
Mmembers of the staff acknowledgment is made of their contribu-
tions to the work herein reported. '

s
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1. FOODS.

ICE CREAM.

Legislation. Chapter 260 of the Public Acts of 1919 concern-
ing the manufacture and sale of ice cream fixes the standard
for milk fat in plain ice cream at not less than eight per cent.;
and in fruit and nut ice creams at not less than six per cent.
The act prohibits in the manufacture of this product the use of
boric acid, salicylic acid, formaldehyde, saccharin or any sub-
stance deleterious to health, or any coloring matters deleterious
to health; but the use of harmless colors permitted to be used
in foods, and harmless imitation flavors is allowed, provided that
the presence of the same is declared.

Preliminary Inspection. A preliminary survey of the State
was made by the Dairy and Food Commissioner and four hun-
dred and sixty-nine samples were collected from forty-five
towns. Two hundred and forty-eight samples were examined in
this laboratory and the remainder of the tests were made by
inspectors of the Dairy and Food Department who hold licenses
to test milk and cream, and who used methods approved by this
laboratory.

Of the total number of samples examined one hundred and
seventy-three or 36.9 per cent. were found to be below the
required standard for ice creams of their respective types.

On the basis of these results the Commissioner held hearings
in those cases where deficiencies were found, to call attention to
the law now provided, and to suggest, if necessary, ways and
methods for meeting its requirements.

It was found that, as might be expected, the larger manu-
facturers were well informed as to the fat content of the ingre-
dients entering into the mix, but, in the majority of cases, smaller
dealers were ignorant both of the fat content of the ingredients
composing the mix and of that of the finished product.

The point was also raised that the fat content in ice cream dis-
pensed in bulk from one, three or five gallon cans would show
a variable composition according to whether the sample was taken
from the top, middle or bottom of the container.

It can readily be understood that ice cream which has softened
or “weakened” will lose uniformity of composition. The exten-
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sive study of ice cream making carried on at the Vermont Sta-
tion* has. shown the possibilities in this direction. It appeared
howe'v.er that the product held for a week in a thoroughl pIf)rozen
condition showed no difference in fat content in portior}:s tak
from -the top, middle and bottom zones. a
Umformz:ty of fat distribution in bulk ice cream. Several of
the larger' ice cream manufacturers in New Haven cooperated
by supplying us with ice cream as it would be delivered to the
consumer or retailer, in gallon and two and a half gallon lots
Wl:xen received the containers were warmed just enou h.to
permit th§ cream to be removed from the can in a solid massg and
cross sections were taken from the top, middle and bottom z:)nes
The ;everal portions were melted at room temperature, weli
rgg{;b ;;ld tested f(\)r fat by the Babcock method as modified by
A. This was a one gallon can of chocolate ice cream thor-

. t Sts

y o LR RN SR o SR S
MR e ] e 3’13’
Bottom 9'27;)

Br -Thls was a two and one half gallon sample of vanilla
cream in a hard condition when received and tested.

B2. This was a two and one half gallon sample of vanilla
cream held over night in the container as delivered before tests
were made. The cream had softened to such an extent that it
could not be removed from the can intact; the middle portion was

l’}arq but the top and bottom portions were considerably softened.
ests on the two samples were as follows:

0 B1 B2

DD L 0.0% 0.6%

gh;itdle ................. t.5.. 06% 9.3%.
o4 1o Rt B S AR e Y 04% 9.4%

T
& he r?sults on sample B2 show greater uniformity than would
o Ic)lredxcted with the mechanical condition of the sample in
nd. The explanation i that the product is homogenized, or

: /
Vermont Agr. Ex
. Exp. Sta, Bull. 1
*Jour. A. O. A. C, 2, 4, p. 242. 55 (1910).
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made from homogenized materials, and therefore the stratifica-
tion of fat is very markedly prevented.

C. This was a one gallon can of vanilla cream. The non-
uniformity of the product was apparent as soon as it was
removed from the container. Melting the sample representing
the top portion at room temperature, a frothy liquid resulted
which separated a creamy layer on standing and which it was
very difficult to effectively mix either by stirring or pouring.
After considerable manipulation a mixture was obtained which
was reasonably uniform. The middle and bottom portions were
not so troublesome but were sampled with difficulty. The results
obtained on the three portions were as follows:

Aol o BN R s & T e et 15.2%
551 b L ashies e LGNS R (T BREIS 5 R 11.5%
10512 er sy Ut e SRS L DY o, St Ao 17

The results show what was quite evident in the beginning, viz.,
that the product was very ununiform as regards fat distribution.
They cannot be accepted as proving that only homogenized pro-
ducts will show uniformity because sample A was not homog-
enized; but it is no doubt true that homogenized products will
remain uniform longer than unhomogenized products. This
sample was quite different from any met with either in the pre-
liminary survey or the official inspection, which included twenty
or more samples from this same source.

Altogether the results indicate that there is but little variation
in fat distribution in ice cream kept in a thoroughly frozen con-
dition. Uneven distribution of fat will result if the cream
becomes “weakened,” i. e. soft; but this is much less pronounced
in homogenized products.

In taking the official samples under the ice cream law the
mechanical condition of the cream, i. e. hard, soft, partially
melted, etc., should be noted as well as the relative position in
the container, i. e. top, middle or bottom, from which the sample
was drawn.

_ Methods of testing ice cream. In testing ice cream the prep-
aration of the sample is of the greatest importance. Samples
which had liquified and which had been held for several days
gave unsatisfactory tests which were attributed to difficulties in
sampling. Creams delivered in a fresh, frozen condition, with

BAKING POWDER. 2L}

no opportunity to churn were found to yield uniformly satis-
ctory results. If the cream has separated fat by churning or
stherwise, gentle heat must be applied to melt the fat and it
must then be evenly mixed by pouring or stirring.
.~ The Roese-Gottlieb method for the determination of fat is
arded as the standard method for such products as condensed
k, ice cream and other milk products, but for rapid work of
routine inspection some of the modified Babcock methods are
necessarily employed. Besides the Grigsby method already men-
ed we have used one described by Lichtenberg? with gener-
y satisfactory results. When, occasionally, we have found
reement in results we have used the Roese-Gottlieb pro-
ure as the deciding test. A few unexplained disagreements
e occurred but in case of fresh, well frozen creams, tested
omptly, we have found good agreement between the three
yve mentioned methods.
Official Inspection. Eighty-two samples were collected by
ents of the Dairy and Food Commissioner’s Department.
anged on the basis of milk fat content the samples m'ay be

ified as follows:
Samples. Per cent.

Biat. 8 T0 (s O lper catthivrii i s e 15 18.3
(8 1 Lo g o oY ob il e SRR O R S e 12.2
O STO T2 D e centi i A D el 6 iy
I2cto st cperncent ol sk E LSRN e 18.3
P itoneoapeny cante e o e i B Sl g 15.8

below 8 pegitent. ot LB SL 3 3.7

‘The samples showing fat deficiencies were as follows: 16025
ocolate, Joe Crudo, So. Norwalk, 4.16 per cent.; 15988
nilla, Geo. Costeine, Bridgeport, 4.56 per cent.; 15987 Choco-
, Wm. H. Whitney, Bridgeport, 5.70 per cent.

‘Of eighteen samples sent by individuals only one was found
elow 8 per cent. of fat.

BAKING POWDER.

he following definition and standard for baking powder has

adopted :
i+ aking Powder is. the leavening agent produced by the mixing of an
d greactxng material and sodium bicarbonate, with or without starch

our. »
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BAxING POWDER.
TaBLE I.—ANALYSES OF
g SRR RN AR il A ls Net VlVeight. Available
t ;
No. Brand and Manufacturer. Dealer. T S D Claimed. | Found. dic:;ici):
BRIDGEPORT : : | Acid phosphate of calci bicarbonate of soda and ik ) } *
) : ~ | Acid phosphate of calcium, bicarbonate of soda an ‘
11487 | Howco; made for Howland’s,-Bridgeport ... ..... Howlands ........... 3 Bicorn starch .0, oo Sl o S 16.0 16.0 14.61
J gt Acid phosphate of calcium, bicarbonate of soda,
11481 | Gold Seal; New York Baking Powder Co., New AR o carbon?te of ma]\)g.nesaa and cc;rn iltarch ........ 4 4.0 3.9 5.45
YorkC1ty T O s Creamo tartar, bicarbonate of so a,tartaricaci |
11486 | C1 (e:v elali}d’s guplgr(i:q;-; Cleveland Baking Powder S B‘(thg aci:i off g’r:;tipes)handhc:)rn fstarlc}.l SRS 8.0 7.9, """ 10.30
0., NEW XY Or. o, I R e Sl R E i T 1 b S s oe e utll 4 icarbonate of soda, phosphate of calcium, calcine |
11482 | Purity ; Boston Baking Powder Co., Boston, Mass.| Public Market ...... = sulphate of alumina and corn starch ........... 8.0 8.6 { IT.3T
) Harrrorn: Acid phosphate of calcium,” bicarbonate of soda,
11472 Imperialc;: Manhattan Baking Powder Co., New s Esodiluam agumigum sulplfxate gnd coxf'in séarch .l 8.0 85 11.65
Norl Clly =i oe i e SUs Sl el Jontjs sigles o ranular bicarbonate of soda, refined granular
11474 | Princine; Southern Manufacturing Co., Richmond, ford Market C ‘ ~ phosphate and refined and redried corn starch .. 8.0 87 12.41
V?' ................................... 1; e .(i. . Hartfor arket Co, .. 58 Acid phosphate of calcium’ sodium aluminum sul-
11492 Purlty;f ?ade for the Hartford Market Co, Hartford Market Co ~ phate, bicarbonate of soda and corn starch ..... 8.0 7.8 8.79
Harttord o rsr ol R .
New HAVEN:
. i ific Tea Aci ;
11462 | Red Front; The Great Atlantic & Paci Atlantic & Pacific Tea G cid phosphate, bicarbonate of soda and cornstarch| 8.0 83 12.06
G0l Jersey Gity, /NG ve s sl e I R tlantic acific Tea Co. cid phosphate of calcium, bicarbonate of soda,
11458 | Reliable ; made for Chas. S. Bernstein, New Haven | C. S. Bernstein .......... i sodiufg alumiﬂum hsulphatédand cgrn s]:arch gl 16.0 17.0 13.66
; o onosodium phosphate, sodium bicarbonate an
11468 | Ryzon; General Chemical Co., New York ........ M. C. Dingwall ..........§ stat;:h i e e A " 4.0 4.6 0.50
; : : | icarbonate of soda, carbonate of magnesia, aci
11457 | Benefit, Direct Importing Co., Boston ............ Direct Importing Co. ... | phosphate of calcium and best refined corn starch 4.0 4.1 8.65
i i Hobolen, N..J ToeaniCo: . ..... ) | Acid phosphate, bicarbonate of soda, sodium alumi-
11246 | Davis O. K.; R. B. Davis Co., Hoboken, N. J. ... g o - num sulphate and corn starch .................. 6.0 6.1 11.04
X s N B R Y Loveday’s Tea Store ....s id phosphate of calcium, bicarbonate of soda,
11499 | Our Own; Loveday’s, New Haven ........ sodium aluminum sulphate and corn starch ... .. 16.0 15.7 0.52
L R s Chitated) Whtis, Providense Phosphate, bicarbonate of soda and starch ....... 8.0 83 12,52
s Rlﬂn e T VD Y, Mohican Co. ........o= hosphates of soda and lime, bicarbonate of soda
' D ““'15”é:“fa's”Van Dyke Co., 50 Barclay ] é) tarch ; i 8 8
11242 Vaxsn DI\)I'ke Yurk’C't Ot s TnatTe N Sic Diteico. ........ 0 Saq cort starchic et s e eSO U T i .0 .1 10.20
t., New York City ........... Vork D. M. Welch & Son ..-+* odic aluminic sulphate, phosphate of calcium, bi-
11249 | Snow Ball; W. A. Higgins, New York .......... fa carbonate of soda and corn starch ............. 8.0 7.9 12.31
; LG N P G B LosmoN fono-calcium phosphate, basic aluminum sulphate,
11488 Grﬁn%{Umon; Grand Union Tea Co., Brooklyn, Grand Union Tea Co. -8 bicarbonate of soda, corn starch ............... 16.0 15.7 13.07
NORWICH : 4 Aci - i
{ : Horae U cid phosphate of calcium, bicarbonate of soda,
11491 | Disco; made for Disco Bros,, Norwich D thin it Disco Bros. .....- B <odim aluminum sulphate and. corn stazch ..... Y ted B
; : Mohi Col New : v‘Cre.am of tartar, tartaric acid (the acid of grapes),
11490 M°h‘°§nc(.:ream of Tartar; The Mohican Co,, T . | bicarbonate of soda and corn starch ............ 8.0 8.0 11.02
Mot Gty rul J AN R o T
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It yields not less than twelve per cent. (12%) of available carbon

dioxide. : :

The acid reacting materials in baking powder are: (1) tartaric acid
or its acid salts, (2) acid salts of phosphoric at::ld, (3) corppounds of
aluminum, or (4) any combination in substantial proportions of the

foregoing. ;

Announcement of the amounts of calcium sulphate and'sazlts of
phosphoric acid which react in baking powder, and of the lxr‘mts for #
impurities (arsenic, lead, zinc and fluorides) is reserved pending fur-

ther investigation.' 1

The modern baking powder is an elaboration of the sour
milk—saleratus combination used in the earlier days for “rals-'-
ing” biscuits, bread or cake. Sour milk has been rep!aced by
more convenient materials such as cream of tartar, acid phos-
phates or alums, while the saleratus (bicarbonate of soda)f‘a
remains. R

The leavening power of baking powder is due to the evolutilo. :
of carbon dioxide gas which results from the action of the ac1d1r\&_
clement of the powder upon the bicarbonate. This action does%
not take place except in the presence of moisture. ’It follows
then that baking powders tend to depreciate in leavening capac- :
ity because it is difficult to protect them completely fro.m atmog—
pheric moisture. It is to protect them so far as possible fro. 3
deterioration from this source that starch, flour or other mois-
ture-absorbing material is generally found as a third ingredientp
of commercial baking powders. N

Low available carbon dioxide content may be the result 1{
faulty preparation of the powder originally, but is more likely
due to subsequent deterioration occasioned by long storage OF
storage under unfavorable conditions. Moisture, once ?avmv 3
gained access to a preparation, causes it to decompose rapidly.

Nineteen brands have been examined in the past year and the k
results appear in Table 1. B

Eleven samples contained less than 12 per cent. of avallablez
carbon dioxide; in seven of these the deficiency exceeded 10 per‘;
cent. of the standard. 8

Excessive amounts of arsenic have been cited in food products -
by British and other food journals during the past year. The
have been attributed to impurities in the baking powder ingredi-

1 Food Inspection Decision 174.
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ents resulting from the pressure of greatly increased production
of chemicals during the war period.

We have not found arsenic in excess in any baking powder
examined, none of them containing more than one part per mil-
lion of this impurity.

"GELATIN.
The standard for edible 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,
ligaments and bones, from sound animals, and contains not more than two
(2) per cent. of ash and not less than fifteen per cent. of nitrogen.

In addition to these requirements good gelatin should be clear
in water solution; it should show appreciable jelly strength in
2 per cent. solution; it will not show ordinarily more than 1 part
of arsenic in 700,000; and the fat and keratin content should
not greatly exceed 0.08 per cent. each. Last-run gelatins have
been found to average 0.39 per cent. fat and 0.30 per cent. kera-
tin while first-run glues average 1.00 per cent. fat and 0.69 per
cent. keratin.?

Gelatin is not a tissue builder but it is of indirect value in the
diet on account of its protein-sparing power which is greater
than that of carbohydrates.

Gelatin is sold as such for domestic jelly making; and it is
largely used in commercial jelly powders and as a stabilizer in
ice cream.

The method® used for the determination of fat and keratin is
as follows: oL ;

Digest a 10 gram sample for three or four hours in a mixture of 100 cc. of
water and 10 cc. of conc. HCI, cool, introduce into a separatory funnel and
extract with 50 cc. of ether. The substance insoluble in dilute acid and in
ether (so-called keratin) will separate completely from the acid solution,
an.d will collect as an apparent emulsion ‘in, or below, the ether layer.
Dlspard the clear acid solution. Filter the ether througl'i a dried and
weighed filter paper, into a weighed beaker. Wash the residue in the
Separatory with ether and filter,into the same tared beaker. Evaporate
;h: ether and dry the beaker for one hour in a water oven. Weigh the
at, ?

Wash the “keratin” from the separatory funnel with HCl of about 2%

* Information furnished by A. F. Seeker, Chief, New York Station, U. S.
Bureau of Chemistry. ;
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TasLE II.—ANALYSES OF GELATIN.
’ = — AR A T
’ n ! b) fad ol
A [ R | @
P v e [ & |
: s | § | R R ok
[ ! . 4 o g8 ppea £
é’ Brand and Manufacturer. ’Ea &l § § g ‘; £ ?; E.."é‘ i \‘::d[ ¥ rv?alf:ras?)lu(:io‘go v
g s | g 5 g = & Hed. |Fel &
£ Bl | o & & = Feu et < | g |82 &
3 g 2 | & 21 &8 |28l 8| 5 | &2 (58| §
3 i g2 E |8 ot 0 SR i
-3 —_—
: ozs. | cts. | ct: % 8% %8 a0k
. ¢ - | Cts, 15.12 | 63.91 | 0.08 | 0.05 | --0.19 | positive | 2— | trace | Sli . fai
11477 | Baker’s. Baker & Co., Washington, D. C. ..........covieene. 125/ 10 | 8¢ 15.38 | 85.36 | 0.06 | 0.04 | --0.57 | positive | 1 | trace Sligl};:g ‘C:{gllllgy: f::g: ggor.
11455 | Benefit, Direct Importing Co., Boston, Mass. .....c..ouennne. 1.32| 9 | 638 1502 83.36 | 0.00| 0.05 | +-0.15 | positive| 1 | trace | Slightl cloudyi jat dor.
11454 Cooper’s. Peter Cooper’s Gelatin, Gowanda, N. Y. .......... 1.53| 15 | 98 15.08 | 83.69 | 0.12 | 0.05 | +1.23 | positive | 1 | trace | SIi htly ] dY: e odor.
11459 | Crystal. Crystal Gelatine Co., Boston, Mass. ................ 1.08| 13 | 129 ghtly cloudy; taint odor.
11460 | Grandmother’s. The Great Atlantic & Pacific Tea Co., Jersey 15.24 | 84.58 | 0.22| 0.06 | 4-0.96 | positive |1 | trace Stihthy clusdy ottt adds
: City, N J: s e P TR 152 10 | 66 15.00 | 83.58 | 0.05 | 0.04 | +0.24 | positive | 2— | trace | Clear: faint S s
11471 1Kx}ox. Chas. B. Knox Co., Johnstown, N. Y. ........coeennne 1.44| 20 |138 15.24 | 84.58 | 0.06 | 0.04 | -1.02 | positive |1 | trace Slight’ly cloudy; faint od
11456 | *Minute. Minute Tapioca Co., Orange, Mass, ........ocoueeen. 1.22| 10 | 82 15.40 | 85.47 | 0.07 | 0.03 | 4153 | positive | 1 | trace | Cloar:- foi - }:l, or,
11461 %’lymouth Roclst. Plymout}é lioqk Gélatxge (t:o., ll?/loston, Mass. I.Ig 15 | 131 15.04 |83.47 | 0.10 | 0.07 | 4-0.50 | positive | 2 0 beaes Cloud’y- f:ing o%r(;r
11470 wampscott. Swampscott Gelatine Co., Boston, Mass. ....... 1.06 | I5 | 141 15.08 | 83.69 | 0.16 | 0. b 24 3 fa1 |
CAL6 | AR e e L AR 160 10 50 5088360016 0.09| —0.25 | positive | 2— | trace | Cloudy; faint odor.

1 Color accompanying package was a harmless lichen color.
2 Color accompanying package was a permitted coal tar color, amaranth,

strength, running the washings through the weighed filter. Wash the filter
thoroughly with the dilute HCl and dry to constant weight in a water

oven.

The results of analyses of ten samples of commercial gelatins

examined in the past year are given in Table II.

The analyses show that all samples satisfy the standard
requirements as regards nitrogen and ash with the exception of
11476 which exceeds the ash limit by 0.15 per cent. The gela-
tins in hot water solution were generally not entirely clear; they
also possessed a faint odor but it was not in any case offensive.
Neither arsenic nor copper were found in objectionable quanti-
ties. Judging by the fat and keratin figures, most of the samples
may be regarded as first grade products; none can be classed

as distinctly inferior.

TEA.

TEA.
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In the course of the work done on tea last year methods for
the determination of caffein were studied, the Stahlschmidt and

Fendler-Stuber methods being compared.*

* Conn. Agr. Exp. Station, Bull. 210, p. 184 (1918).

Further results have

d

en in Table III,

Kind of tea.

...............

powder Green, 5 .....
oung Hyson Green, 6 ...
an Fired Japan, 7 ......

Scented Canton, 11

Modified Stahl-
schmidt method.

TABLE III.—CAFFEIN IN TEA.

Fendler-Stuber Modified Fendler-
method.

‘been obtained this year by the same methods and a modification?

of the Fendler-Stuber method has also been tried. The U. S.
dard teas of 1918-1919 have been employed.

The complete data, including results previously obtained, are

Stuber method.

By wt. From N. By wt. From N. By wt. From N,
% % % % % "%
2.20 2.03 2.16 212
2i54 244 2.5% 2.54
1.97 1.89 1.97 1.03
2.06 277 2.81 2.79
1.86 .73 1.81 1.76
1.68 1.54 1.65 1.63 B ab
2,00 1.04 2.07 2.00 217 211
2.07 2.01 213 2,11 2,15 203
2.09 1.904 218 2.13
271 2.63 2.82 2.73
2.93 281 206 ' " 2.01
3.10 2.06 327109320

. 0. A. C, Referee on Coffee,
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The modifications made in the Fendler-Stuber method are
chiefly to correct errors due to evaporation of chloroform during
the manipulation.

Further work with these and other methods for caffein will
be done during the coming year.

Pt

CEREAL PRODUCTS.
BreAxFAsT Foops, ETC.

Three samples of Sunseal Brand Cereals have been analyzed,
viz., 18163, Sunseal Sunny Corn; 13164, Sunseal Cream Corn
Meal; and 13165, Sunseal Improved Hominy Grits.

The analyses are as follows:

St On NG & ol ol e 13163 13164 13165
% % %
MWater (i ST 0 e i 12.25 12.02 11.60
b4 s I KRR Ao o na Lt ey 0.38 0.54 0.54
Hrgtenn to G aotealii, vl s 8.31 8.04 8.50
HIDET L S R Sl R 0.35 0.37 0.42
Nitrogen-free extract ....... 78.30 77.10 7570,
k=2 Sl £ o el e 0.41 1.03 1.23

Two samples of corn meal were submitted by the Stoddard
Gilbert Co., New Haven for determination of moisture and fat.
The products were intended for overseas shipment. 12153, yel-
low meal, contained 11.42 per cent. of moisture and 2.55 per
cent. of fat. 12154, white meal, contained 11.22 per cent. of
moisture and 3.68 per cent. of fat.

BREAD.

Four samples of bread have been submitted by individuals for
examination as to their suitability for the dietary of a diabetic
patient. The samples were 12884; 12426, Loeb’s Gluten Bread;
12425, Loeb’s Casein Bread; and 12604, Health Food Co.’s
Glutosac Bread.

The analyses are as follows:

mEatian N ol ol e 12884 12426 12425 | 12604
% % % %
Weter o n el S 34.46 7.85 39.73 23.10
PATE By S IR 1.04 1.80 4.35 1.05
Protein (Nx6.25) ...... 26.49 46.65 41.05 32.62
15 7o) Al R R R 0.22 0.22 0.09 0.84
Bk A R 2.28 11.14 11.07 2.57

Nitrogen-free extract .. 34.61 32.34 371 38.02
Starchl Bl Dy s s, 26.81 27.71 trace 20.53
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The Casein bread, 12425, is practically starch-free, and the
~ carbohydrate (nitrogen-free extract) content of the other prod-
" ucts is considerably lower than in ordinary wheat bread; but
- whether or not bread containing from 25 to 30 per cent. of starch
_ is suitable for a diabetic patient is entirely a question of the
; patient’s carbohydrate tolerance.

PrePARED AND OTHER FLOUR.

As stated in the discussion of baking powders, excessive
" amounts of arsenic have been reported in leavening materials due
to faulty manufacture. Nine samples of prepared or self-raising

The brands examined were the following :

~ Station No. Brand. Manufacturer,
11245 Aunt Jemima, Aunt Jemima Mills Co., St. Joseph, Mo.
11247 D& €, D. & C. Co., New York City.
11250 Hecker’s, The Hecker Cereal Co., New York City.
11251 Jim-Dandy, The D. & C. Co., New York City.
11483 Kaple-Quality, Cobleskill Milling Co., Cobleskill, N. Y.
11252 Mohican, Mohican Co., New York City. ¥
11478 Presto, The H. O. Co., Buffalo, N. Y.
11463 Reliable, Reliable Flour Co., Boston, Mass.
11453 Victory, Reliable Flour Co., Boston, Mass.

Seven samples of various flours, sent by individuals, were
examined to identify the type of flour or to detect suspected
‘adulteration. None of the samples require particular comment.

FATS AND OILS.
Orive Oi1L.

‘were adulterated. )
.~ The adulterated samples were 14565, Brand Termini Imerese,

14579, no brand, sold by Chas. Barber, gog E. Main St., Water-
ury. Both contained cotton seed oil.
Two samples submitted by individuals were found to be
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CooxiNG FATs.

A number of cooking fats were examined last year and the
analyses were published.! One product of this class, viz., Covo,
has been examined this year as follows:

Halphen test  (Tor: cottonseedioth)ils sav etk s Seiih o Positive
Baudouin test (for sesame 0il) sivvviveniviiinieinenns Negative
Refraction at 15.5°, Butyro-refractometer degrees ..... 72.3
Refractive index at I5.5° ..ozl s cinianisssasanmased o 1.4737
Reicliert-meissel numbers......covveeiiiiirreneennns 0.14
Todine number .............¢ Conetil) S et N VBNt PR R 103.2
Renard'sitest foripeanut oil i s il sl i abs Positive

The amount of crude arachidic acid obtained from Covo was
about 44 per cent. of the amount obtained from a sample of pure
peanut oil. The melting point of the arachidic acid as obtained
from Covo was 71°-72° and that from pure peanut oil 71°-71.5°.
The neutralization value in both cases was 331.

Covo appears to be essentially a mixture of peanut and cotton-
seed oils.

BUTTER.

Twenty seven samples of butter have been examined. Of
these twenty-one were sold for butter and were found to be as
represented. Six were either misrepresented or sold without
proper display of notice as to their nature and quality. These
samples are as follows:

D. C. No. Sold for., Dealer. Remarks.
ANSONIA ;
is111  Sweet Butter M. Divorkin, 421 Main St. Renovated butter

BRIDGEPORT
Bridgeport Public Mar-
ket, 110 State St.
GREENWICH

14402 No. 2 Process Butter Finklestein’s Butter and
Egg Store, 255 Green-

14409 Cooking Butter
Renovated b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>