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The Connecticut Agricultural Experiment Station
1875-1925

Professor Samuel W. Johnson may well be called the Father of
the Agricultural Experiment Station movement in this country.

Beginning in 1835, his writings for the agricultural press on
the progress and results of scientific agriculture in Europe, his
reports on commercial fertilizers as chemist of the State Agricul-
tural Society and later of the State Board of Agriculture, his
frequent addresses at farmers’ meetings in all parts of the state

~and his papers on Science as an aid to agricultural practice,

prepared the way and urged on the movement to found an Agri-
cultural Experiment Station in Connecticut. It was the first
Station established in America and so proved its value as to
encourage other states immediately to follow the example.

At a meeting of the Connecticut Board of Agriculture in 1874
a committee, with Prof. Johnson as chairman, was appointed to
interest farmers and to bring the matter before the General
Assembly. Mr. Orange Judd, a trustee of Wesleyan University,
gave $1,000.00 and the University offered the free use of its
laboratory. The Legislature deferred action for some time, but
finally by an Act approved July 20, 1875, it accepted both offers
and established such a Station at Wesleyan University at Middle-
town and appropriated for its use $2,800.00 yearly, for two years.

Professor W. O. Atwater, of Wesleyan, a former pupil and
assistant of Prof. Johnson, who had greatly assisted in the
preliminary work, was chosen Director. Wesleyan University
became its foster mother, providing a laboratory and other facili-
ties for its use without charge.

The thought uppermost ‘with many farmers who urged the
establishment of the Station was of its use in protecting from
frauds in the sale of fertilizers. But Prof. Atwater’s first state-
ment shows a wise understanding of the true function of an
Agricultural Station: .

“It has been felt from the first that more abstract scientific
investigation would afford not only the proper, but also the more
widely and permanently useful work of the Agricultural Station.
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“Such an institution will be worthy of the name in proportion as
it carries on thorough investigation and experiment in agricul-
tural science.” This, from the first, has been its unchanging
attitude and policy.

Those first two years under Prof. Atwater’s wise direction so
fully proved the value of the Station, that the General Assembly,
in 1877, established it on a permanent basis. Prof. S. W.
Johnson was appointed Director and it was placed at New Haven.
Here a laboratory, office and other equipment were furnished
without charge by the Sheffield Scientific School of Yale, for five
years. In 1882 the State provided the present site with labora-
tory and office.

In organization this Station differs from all others in the
country. Besides having no organic connection with any other
institution, it is an independent unit, having the general character
of a corporation with power to sue and be sued in the state courts,
to receive for itself gifts and to hold real and personal estate.

To trace its history and growth would be too long a story.
With a fuller public understanding of its value both to farmers
and to the general public the demands for its help have greatly
enlarged, its resources have been increased and it has taken up
one by one, as it was able, new lines of work. These, with the
approximate dates of their establishment, are as follows:
Chemistry, 1875. Botany, 1888. Biological Chemistry, 1890.
Entomology, 1896. Forestry, 1gor. Plant Breeding, 1905.
‘Soil Research, 1923.

The State owns, for the Station use, six acres of land on
Huntington Street, New Haven, on which are its offices, library
and laboratories. The Station owns the Mt. Carmel Farm, an
experimental field of thirty-five acres five miles north of the City;
the Rainbow Experiment Forest of one hundred acres and the
Tobacco Station Farm of thirteen acres, both in the town of
Windsor.

It is supported by federal and state funds and also by the
income of a trust fund left to the Station for its general uses by
the will of Mr. William R. Lockwood of South Norwalk.

What it has done for the art of agriculture in the state is
recorded in part in the forty-eight volumes of its reports, in two
hundred and seventy bulletins, in the volumes of the reprints of
papers published in the technical journals of the country, in some
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special treatises written by members of its staff and, often unob-
served, in a safer and more profitable agricultural practice.

Aside from the distinctively agricultural work of the Station,
it has also served in many ways the whole community. Examples
of this service are its work in promoting forest planting, in
checkmg the trade within the state of inferior foods, drugs and

“patent medicines,” the analysis of diabetic foods, and its many
contributions to our knowledge of nutrition. -«

Within the bounds of its means its aims are fundamental

research, the spread of agricultural knowledge and service to the
people of the state.



Wisur O. Arwater, Pa.D., LL.D.
First Director, Connecticut Agricultural Experiment Station, 1875-I877.

Graduated from Wesleyan University (A.B.), 1865; graduate student,
Yale University (Ph.D.), 1869, Leipzig and Berlin, 1860-1871; Professor
of Chemistry, Tennessee, 1871-1873; Maine State College, 1873; Wesleyan
University, 1873-1907; First Director, Storrs Agricultural Experiment
Station, 1888-1002; Founder and Director, Office of Experiment Stations,
United States Department of Agriculture, * 1888-1801; Established the
series of United States Farmers’ Bulletins, 1880; Special Agent, Nutrition
Investigations, 1801, Chief in 1893, and until some three years before his
death carried on the long series of dietary studies and investigations with
the respiration calorimeter; Honorary LL.D., University of Vermont,
1004; Recipient of the Elliot Cresson gold medal of the Franklin Institute,
and gold medal from the Paris- Exposition in 1900, and other medals.
Fellow, American Association for the Advancement of Science; member
‘American Chemical Society, American Physiological Society, Washington
Academy of Sciences, and of many foreign societies. Born, Johnsburg,
N. Y., May 3, 1844. Died, Middletown, Conn., September 22, 1907. i

(Ilustration by courtesy of the Wesleyan University Alumni Associa-
tion.)
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SamueL W. Jounson, M.A.
Director, Connecticut Agricultural Experiment Station, 1877-1899.

Student, Yale University, 1849-1850; Instructor in Chemistry, Physics
and Human Physiology, State Normal School, Albany, N. Y. 1851-1852;
Student, Leipzig, 1853-1854, Munich, 1854-1855; Honorary M.A., Yale
University, 1857; Professor of Agricultural Chemistry, Yale University,
1856-1806; Emeritus, 1806; Associate Editor, American Jowrnal of
Sciences, 1860-1880; member National Academy of Sciences, American
Academy of Arts and Sciences, Society+for the Promotion of Agricultural
Science, and American Chemical*Society, of which he was president in 1878.
Author of “How Crops Grow,” 1868, translated into six other languages;
“How Crops Feed” 1870, translated into four other languages. Born,
Kingsboro, N. Y., July 3, 1830. Died, New Haven, Conn,, July 21, 1909.
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Epwarp H. Jenkins, Pa.D.

Director, Connecticut Agricultural Experiment Station, 1900-1923;
Emeritus, 1923.

Director, Storrs Agricultural Experiment Station, 1912-1923; graduated
Yale University (A.B.), 1872; graduate student at Leipzig, 1875-1876, and
then at Yale, receiving the Ph.D. in 1879. Chemist, Connecticut Agricul-
tural Experiment Station, 1877-1900, Vice Director, 1884-1900, Treasurer,
1901-1923; Chairman, Connecticut State Sewerage Commission, 1897-1903;
Charter member and President, Association of Official Agricultural
Chemists and member of its first Committee on Food Standards; President,
1013, Association of American Agricultural Colleges and Experiment
Stations; Fellow, American Association for the Advancement of Science ;
member, Society for the Promotion of Agricultural Science; Author of
Agriculture in Osborn’s History of Connecticut, 1925. Born, Falmouth,
Mass., May 31, 1850, now lives at 108 East Rock Road, New Haven, Conn,
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OrANGE Jupp Harr, WesLEYAN UNIVERSITY, MIDDLETOWN.

This building housed the Station during the first two years, 1875-1877.
The Station quarters were on the ground floor in the southwest corner and
are shown at the right of the picture.

SHEFFIELD LABORATORY, YALE UNIVERSITY, NEW HAVEN.

Here the Station was quartered for five years, 1877-1882. The rooms
used by the Station were on the ground floor of the wing and are shown
at the right of the picture.
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Jornson LABORATORY.

The presepf building occupied by the Departments of Analytical
Chemistry, Biochemistry, Botany, Entomology and Forestry. The easterly
wing was erected in 1905, and the larger portion of the building completed
in 19710,

GENERAL OFFICE AND LIBRARY.

Director’s residence and office at right, General Library at left. Property
purchased in 1882. Brick building was erected in 1882, equipped as a
chemical laboratory and used for that purpose until the completion of
Johnson Laboratory in 1910. Then it was fitted with book shelves and
has since been used as the General Libtrary of the Station.
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LaBorATORY, GREENHOUSE AND HEeATING PrANT,

The wood building at the right houses on the first floor the Department
of Soil Research and on the second floor the Department of Plant Breeding.
The building was erected in 1888 for the Botanical Department and later
the Entomological Department used the second floor, both Departments
moving into Johnson Laboratory on its completion in 1910. The greenhouse
was erected in 1895, and the central heating plant marked by the tall chimney
was constructed in 1917; this contains a small assembly room.

Tosacco ExperiMENT FARM, WINDSOR.

Thirteen acres purchased in 1921.. View showing laboratory and green-
house erected in 1924. !
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Station Farar, Mount CARMEL.

View during Field Day, August 1924. This farm contains thirty-five
acres, of which twenty acres were purchased in 1911, and fifteen acres in
1915. On this farm are conducted many experiments in plant breeding,
spraying and fertilizing of orchard, field and garden crops.

ExperIMENTAL Forest, Lockwoop FieLp, WINDSOR.

This field was purchased in 1900, with additions in 1905 and 1908 totaling
about 100 acres. In background at left, red pine and at right Scotch pine,
seventeen years after setting. In foreground, white pine, six years after
setting.
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Report of the Board of Control

OF

THE CONNECTICUT
AGRICULTURAL EXPERIMENT STATION

To His Excellency, John H. Trumbull, Governor of Connecticut:

The Board of Control of the Connecticut Agricultural Experi-
ment Station herewith submits its forty-ninth report for the year
ending October 31, 1925.

The Report of the Director (Bulletin No. 274) to the Board of
Control of this Station includes a review of the year, the changes
in staff, and other pertinent matters. This was distributed to the
mailing list in January, 1926, and is also included herewith, making
further detailed report unnecessary.

As parts of this report there are submitted twelve regular bulle-
tins and the report of the Tobacco Station at Windsor. By
special effort the “Fertilizer Report” was distributed December
first, thus increasing its usefulness. A new edition of the epray
Bulletin” met with much favorable comment. The new Feeding
Stuffs law placed upon the station added duties, but no difficulty
has been experienced, the manufacturers and jobbers cooperating
in fine spirit.

An account of the Semi-Centennial is published as Bulletin 280
and contains reproductions of the portraits of Professor Johnson
and Dr. Jenkins, which were presented to the station at that time.

The new greenhouse has proved of great value in our plant
1breeding and soils work, increasing the productiveness in these
ines.

Under the Purnell Act, the station has undertaken a detailed
study of the soils of the State and the relation of forest composi-
tion and growth to these soils. It is yet too soon to expect results
but the work is progressing very: satisfactorily.

All of which is respectfully submitted,

GEeoRrGE A. Hopson,
Secretary.



Report of the Treasurer
July 1, 1924—June 30, 1925

W. L. State, Jr, in account with THE CONNECTICUT AGRICULTURAL

EXPERIMENT STATION for the fiscal year ended June 30, 1925.

RecE1pTS.

Balance on hand, July 1, 1924:
State General (Current Expense

Appropriation )iy h At Vel $5,805.18
Miscellaneous Receipts ...... 274.81

State Appropriation (General or Current Expense) $50,000.00

(General) (Additions) ...... 051.52
" . (e et L e L L) A5G 2L 4,500.00
¢ i (Tnsect | Pest) ahldilis gty 15,000.00
& & (Insect Pest) (Additions) ... 2,808.74
United States Appropriation (Hatch) ............ 7,500.00
8 i i CAdamsy il R 7,500.00
Fertilizeri Analyais [iTees o0t IS p S 14,500.00
Lockwood Trust Fund (including sales of tree
seedlings and Mt. Carmel Farm produce) .... 0,000.00
$114,760.26
Miscellaneous Receipts:
Salestiotiioasolinel b sele il i oty $308.02
Sales of automobile oil ............... 21.43
Mileage for use of automobiles ...... 109.31
Conttitees Tl i 404.36
Miscellpeots i NI e S 16.71
Interest on bank deposits ............. 10.47

870.30

$6,160.99

$115,630.56

LEss MiScELLANEOUS REecerers DeposiTED WiTH STATE TREAS-
TIRER '+ sns i a st siats i s ety St b s disha Mty ol 38 b o o 9o e

$121,800.55

087.73

$120,812.82

CONNECTICUT EXPERIMENT STATION REPORT, IQ2§ vii

DISBURSEMENTS.

Sk e NG - R (AN A
Tabordes . ... .3 A, RS LSRR
Stationery and Office Supplies ... ol

Scientific Supplies (chemicals) ...................
% H (other laboratory ) L.oviai. b,

(photographic) b, ol L AEVE
Becd BT s .. 5 L RO L e A
Insechicides | Fungicides, ‘ete. oy ol oo il
Lusilbesfand Small Hardwarte suiiiel sl
Miscellaneous Supplies .ivi.iviiuei dobiaisinalis
Nutasehilor Ofl, | el Esmieinie i ble bl AU
Voot i s LU G S U S P
Bentizean®iy ., 0. oL Ll bsnmiriseent s i Dl
Telemaniiand Telephone oot vl louis fol
Postepelisn| L L L e e e G
Travel (outlying investigations) ...............,.
i @Gh=etines, (et A R e
(oosoline) o O e
EreightlilFExpress and Parcels Post, .. ... 000000
Publieattons  (bulletins, ‘ete.) W10 L slsil th i st ad s
i (miscellaneous il ot Ul Lol st il
Coa LSNP L | e R s
Gasiauadibilectricity ., litdiedis, Ladaaatn . e aells
Wategtieueas R R e UL
Furniture and Fixtures (N€W) ........ocvvvuuenn.
4 & ¥ (tepainsiid BRI i
Library(baoks and periodicals), ... ol i st
" Al Fsaognil) | 2 S R R
Scientific Equipment (NeW) .........oevneenennns
t 58 (repatrshi Uil ns o b S
Automoebilce@Eew i
i UEcpates) 0 o L0
Tools, Machinery and Appliances (new) ..........
5 & i i (repairs), sasi
New Buildings and Structures ...................
Buildings (repairs and alterations) ...............
Insurance (fire, burglary and automobile) ........
Tazes il dro SRRSO E G L

“« “

€«

Total Disbursements (excluding Insect Pest) ..

Insect Pest Fund Expenditures ..................

Balance on hand, June 30, 1925:
Insect Pest Appropriation (in hands of State
Comptroller) il

Miscellaneous Receipts (in hands of Station
Treasurer) ....... v el e R

$102,846.70

17,615.92
$120,462.62

192.82
$120,655.44
157.38

$120,812.82



REPORT OF
W. L. SLATE, Jr., Director
IN ACCOUNT WITH
Mosquito Elimination Appropriation

For the Fiscal Year Ending June 30, 1925

REecE1pTS.

Balance on hand, July 1, 1924 (Petty Cash Fund).. $ 500.00
State ApDropriation ... sessbissoeshiocninsssis 6,000.00
Additions to Appropriation (contributions and col-

lections Jicom. towns) s S el Jda e 4,188.12

SRota Dt el s BE J L G e e e $10,688.12

EXPENDITURES.

By the State Comptroller on vouchers submitted

by W. L. Slate, Jr., Director:

Salany 1L coICE L e D s S S $2,366.66
Tahor, e o0 g L LD e 5,830.47
Stationery and Office Supplies ......c..cvve.ee 8.80
ClhenicalliSapplies! | SEIALEE e bo ot l o 2.01
PhotographiG iSupDles s vl soen ow < sl .55
HardwareliSupplies bl oo badoiabs s Seliidnn 4.32
Miscellanigoust Supplibs vai.le il div. il oLl oo 53.82
Ol far MosquiLo ‘SPEAYING v b o ewsto b s sipesss 30.45
Altamentle MO UL S TRD = CUB et VRl S Ll 4.25
Telephone 'and Telegraph ool ciotoio L. 4.65
Bl N s L A 110.27
Piravel liGzasoline ) Hla il Ls sl AR e ais. 97.79
Forpriesg e, (0 il SR Gl BIG . 2.00
Furniture and Fixtures (new) ...c....veeen-. 8.00
. Tools, Machinery and Appliances (new) ...... 128.76
31 i i b (repairs) ... 16.45
“Automobile repairs and accessories ........... 122.75
Tide Gates and Culverts (new) .......coove.n T55.31
i i i i (repairs)iiliis Clisni 1,201.39
Insurance U(agtomobiledl . (s S8 Gl d i 30.42
$10,188.12

Balance on hand July 1, 1925 (Petty Cash Fund)... 500.00

$10,688.12

REPORT OF
W. L. SLATE, Jr., Director

UNDER THE

Tobacco Research Act

(Public Acts, 1921. Chap. 184)

For the Fiscal Year Ending June 30, 1925

RECﬁIPTS.
State  Appropriationfnc SeEl e BRI g $10,000.00
Additions to Appropriation (sales of tobacco) .... 5,360.02
Total wutd eaie s e Sl o o gl 10
; EXPENDITURES.

BALHLIES | i 2o ein SRRl S R B L $3,390.
Labqr ........................................... 5,73?.22
Plasionery .. .o RELIRIIIL LR S 190.58
Chemicals and Laboratory Supplies .............. 12.86
IBeedme | Stinfls | Gl b G SR e 81.50
Lumb(.er‘ for repairs, and small hardware .......... 101.61
fiisceticides - op oy o0 20T e e S 0 o 217.82
S raduyi Supplies 0 aan SEs RTINS 1,043.82
L ohile Oil LT " 16.60

el e G R O DO C R e 615.
i inlione o e e e 92.:3%
o e UM OHIE G R T e 17.56
(oasoline) | LRERE R S O e 76'31
feaetiene ) R T L G D 55‘00
Ef:ltgh(% (Sfarta)ge andiExpresatt i S LT 66.53

at ($381.51), Light ($41.23) and Water ($10.53) '
Furnitu i G it
Libraryre, and F1xtures (new) s 299.(1)3
Tools, Machinery and Appliances (new) N, 312:54
1 gUFO{HObﬂe repairs U e RN .(f‘.e?.afrs) ...... 22%25
wildings and Land (new) |10 1IN GoeR
. (repairs and alterations) ..... 7%2.55;2

................................. 2

$15,369.92

~ $15,360.02
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Report on Inspection of
Commercial Fertilizers, 1925

E. M. BaiLgy,
Chemist in Charge, Analytical Laboratory.

'

THE FERTILIZER LAW.

The provisions of the fertilizer law have been discussed in

previous reports but for more ready reference th. i
A y e essential features

SIGNIFICANCE OF THE TERM “CoMMERCIAL FERTILIZERS”

Explalnlng W hat 1S IIlearlt by the terIIl commercia e” I[Ze
: s

“The term ‘commercial fertilizers’
3 shall be construed to mean
ﬁ;r:;irsﬁmugsgn(s:g‘importzd, manufactured, prepared or sold for fertiﬁgi};; 1(1)(3
r soil amendment purposes, except barnyard
manure which have not been artiﬁcial,l : i i
Rt s y treated or manipulated, marl and
peseed meal, castor pom: d al
table products used as ,fertili includi e
zers, including the ashes of cot h
wood ashes, shall be included as fertili ithi Gl
7 > ertilizers within the i
and separate analysis fees shall b id e
s e paid on each different grade which is
2 I e state. The person responsible for payin:
Cg’iioizgzg %ﬁ:ﬁrﬁe%tﬁlay dedlic% 1from éhe total tonnage sold sugh };algsﬂgﬁ
C ; other vegetable products as are made to anyone wh
tgé‘rfﬁ % ;vx;l’gten certificate on a form supplied by the Connecticuty Agrivcvulc3
- D rllmgnt Station stating that the material bought by him was to
exclusively for feed and not for fertilizer.”

ConcERNING CoTTONSEED MEAL.

bugoiito.nseed meal is a fertilizer within the meaning of the Statute

e 1s provided that when this product is sold for feeding
TI;](::SGS only, it shall be exempt from the tonnage tax.

e st?tus of cottonseed meal under the fertilizer law has been

i y stated in a bulletin® from this Station from which th
owing may be quoted: ;

Registration !

. and analysis fees.

gf(fﬁllstered'on forms providécd by
ars paid on it before it is sold,

“Each brand of cottonseed meal must be
th1§ Station and an analysis fee of ten
offered or exposed for sale, and on the

fi
rstfia\yofjanuary annually thereafter.”

*Bull. of Information No. 9, 19I10.
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“A  distinctive name constitutes a distinct brand. If shipments have
different guaranties of composition they are held to be different brands.”

Branding or tagging. ‘“‘Since nitrogen is the only fertilizer ingredient con-
sidered in the trade in cottonseed meal no guaranty of phosphoric acid or
potash is required. If either is guaranteed by the manufacturer, however,
an additional fee of ten dollars must be paid on each element. The state-
ment of composition now legal for feeds may be used hereafter if the per-

centage of nitrogen is stated. .
“Note that the law regarding feeding stuffs forbids the use of metal in
attaching tags and requires that each package shall be branded or tagged

with the statement required by law.” :
Duties of shippers. “It is assumed from correspondence with shippers

outside the state that they will register the brands which they sell in
Connecticut, will pay analysis fees as has been done in the past by manu-
facturers of commercial fertilizers, and will semi-annually thereafter pay

the tonnage fees. 2
“They will report to this Station their total sales. and if they wish, may

report what part has been sold for feed exclusively. From the reports of
dealers within the state it will be possible to determine quite closely the
amounts of each brand actually used as feed.

“In the case the jobber outside the state neglects or refuses to register a
brand, the dealer who sells it within the state is responsible under the law.”

Duties of dealers. “Dealers are required to file with the director of the
Station on July first of each year and semi-annually thereafter a sworn
statement of their total sales of each brand of cottonseed meal and the
amount of each sold exclusively for feed, during the preceding six months.”

REQUIREMENTS TO BE COMPLIED WITH BY SerrLERs OF COMMER-
CIAL FERTILIZERS.

The seller is responsible for the proper labeling of each pack-
age, for the registration at the Station of every brand sold by him
and for the payment of the analysis fee, before offering for sale,
and annually thereafter on January Ist. >

The law specifies the information which shall be given on the
label as follows: :

1. Weight of each package in pounds.

2. Brand name or trade mark.

3. Analysis:

(a) Awvailable phosphoric acid, per cent.
(b) Total phosphoric acid, per cent.
(c) Nitrogen, per cent.

(d) Equivalent ammonia, per cent.

(e) Potash soluble in water, per cent.

4. Name and address of the manufacturer or of the person
who is responsible for the statement of the guaranty.

In the case of bone meal, tankage or other organic products, and
in basic slag and mineral phosphates in which a large percentage
of the phosphoric acid is not available by laboratory methods, the
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hosphoric acid shall be claimed as total phosphoric acid unless
it is desired to claim available phosphoric acid instead, in which
case the guaranty shall take the form set forth above.

The label may be a tag attached to the package or a statement
printed thereon. Percentages shall be minimum percentages only.

The presence of leather in its various forms, wool waste, hair,
or any inert nitrogenous material shall be declared on the label
unless, by processing, the activity of these materials has been
rendered satisfactory as determined by official methods.

When potash is derived from sulphate or carbonate of potash
it may be so claimed.
No claim or guaranty for less than 0.82 per cent of nitrogen or
for less than 1 per cent of phosphoric acid, or for less than 1 per
cent of potash shall be regarded in the registration or analysis of
an% 1'fomnlllercia,l fertilizer.

he seller must also, on the 1st of January and July, repor
the tonnage of fertilizer sold within the Ij)recedi};lg six {no}tflths %215
pay to the director of the Station a tonnage fee of 6 cents per ton.

On request, copies of the law and blanks for registration and
i_'o§ ftor}llnage reports will be supplied by the Station.  «

f, however, proper labeling, registration and ;

been provided for by the manufactwir of the bmndf %3;%/2;%2;0};%7;
responsible person all sellers of such brands are released from the
above ﬁentwned requirements. The retailer, therefore, should
assure hvmself that the requirements of the law have been miet by

the manufacturers of the brands which h ; :
prepafed to meet all these requiremei:ts. e

.

PrECcAUTIONS TO BE OBSERVED 1N DrAwING SAMPLES FOR
ANALVSTS.

The analysis of a fertilizer i
s of no value unless th
::r:;]ylzeed V;‘eprzgents as nearly as possible the stock from vghisceing:
p as drawn. The law prescribes the procedure to be

followed by authorized i i
e zif%el:lr(l)tvsv So:f this Station when taking official

£
‘When samples are taken from fertilizers in ba

and it §hall be inserted at one end of the bag an s el PRt

d shall pass subgtantially

be faken' 7
shall be s If less than one hundred bags are in the lot at least five bags

Packages shall not be sampled.”
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GRATUITOUS ANALYSES.

Under the fertilizer law the Station is charged only with the
analysis of samples drawn by its own agents. It does, however,
each year analyze a considerable number of samples drawn by
individuals, representing stock purchased by them for their own
use. The object of the purchaser is to satisfy himself as to
whether he has obtained goods of the grade represented and,
perhaps, to obtain evidence upon which to base a claim for short-

age should the materials not meet their guaranties. The Station

assumes no responsibility for-the sampling in case of such un-
official samples and can only vouch for the accuracy of the results
obtained on the materials as submitted. Since a representative
sample is as essential as an accurate analysis in judging the quality
of a shipment of fertilizer, it is evident that a satisfactory adjust-
ment will seldom be effected on the basis of an unofficial sample.

Notwithstanding certain objections which may be raised to the
practice of analyzing samples submitted by individuals, the Station -
is disposed to continue such work so long as there is evidence that

it constitutes a useful service; it cannot, however, undertake for
any one individual or group, work in such volume or with such
frequency that it becomes a systematic control over current

purchases. This clearly invades the field of the commercial -

laboratory.

_ REGISTRATIONS. .
For 1925, 61 individuals and firms registered at this Station

for sale in this State 437 brands of fertilizers. As required by °

Statute the brands so registered are listed as -follows:

American Agl;icultural Chemical Co., 40 West St., New York, N. Y.

Castor Pomace

Complete Potato Mixture

Crescent Complete Manure

Double A Tobacco Fertilizer

Dry Ground Fish

Farm Favorite

Fine Ground Bone

Fish and Potash

Grass and Lawn Top Dressing
Ground Tankage

High Grade Acid Phosphate
Hi-Grade Tobacco Manure

Nitrate of Soda

7% Potash Fertilizer 3
Pulverized Sheep Manure

Sulphate of Potash

Universal Phosphate

Bowker’s Lawn and Garden Dressing
Bradley’s Complete Manure for Potatoes and Vegetables
Bradley’s Complete Tobacco Manure

REGISTRATIONS

Bradley’s Corn Phosphate

Bradley’s New Method Fertilizer
Bradley’s Northland Potato Grower
Bradley’s Potato Fertilizer

Bradley’s Potato Manure

Bradley’s Superior Tobacco Compound
Bradley’s XL Superphosphate of Lime
National Complete Tobacco Fertilizer
National Eureka Potato Fertilizer
National Market Garden Fertilizer

. National Potato and Corn Phosphate

National Premier Truck Manure
National White Ash Tobacco Grower
National XXX Fish and Potash
Quinnipiac Corn Manure

Quinnipiac Fish and Potash Phosphate
Quinnipiac Market Garden Manure
Quinnipiac Potato Phosphate
Quinnipiac Prime Tobacco Manure
Quinnipiac Seed Leaf Tobacco Manure

 American Cyanamid Co., 511 Fifth Ave., New York, N. Y.

Ammo-Phos

~ Apothecaries Hall Co., Waterbury, Conn.

Acid Phosphate

Animal Tankage

Bone

Bone and Meat Tankage
Bone Meal

Carbonate Potash

Castor Pomace

Cottonseed Meal 41%

Double Sulphate Potash and Magnesia
Dry Ground Fish

Nitrate Soda

- Nitrate Soda and Potash

Potash Muriate

Potash Sulphate

Precipitated Bone

Sulphate Ammonia ;

Liberty Corn and All Crops 2-8-2

Liberty Corn and Vegetable 3-6-10

Liberty Corn, Fruit and All Crops 2-12-4
Liberty Fish, Bone and Potash 3-10-4
Liberty High Grade Market Gardeners 5-8-7
L§berty High Grade Tobacco Manure 7.5-4-7.5
Liberty Market Gardeners Special 4-8-4

.Liberty Tobacco Special 5-4-5

Liberty Top Dresser for Grass and Grain 10-3.5-8

Armour Fertilizer Works, 50 Broad St., New York, N. Y.

Armour’s Big Crop Acid Phosphate 16%
Armour’s Big Crop Fertilizer 8-6-6
Armour’s Big Crop Fertilizer 5-8-7
Armour’s Big Crop Fertilizer 5-8-5
Armour’s Big Crop Fertilizer 4-16-4

’

3
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REGISTRATIONS
F. E. Boardman, Middletown, Conn.

Boardman’s Fertilizer for Potat
; oes and Gene
Boardman’s Tobacco Fertilizer S

Armour’s Big Crop Fertilizer 4-6-10
Armour’s Big Crop Fertilizer 4-8-4
Armour’s Big Crop Fertilizer 3-8-4
‘Armour’s Big Crop Fertilizer 2-12-2
Armour’s Big Crop Tobacco Special 5-4-5
Armour’s Corn Grower 2-8-2

Bone Meal 3-48

Ground Tankage 9-15

Muriate of Potash 48%

Nitrate of Soda 18%

Sheep Manure I1.5-I-2

Bowker Fertilizer Co., 60 Trinity Place, New Yc;rk N. ¥
gowllzer’s ?}IhRound Fertilizer : g
owker’s Fisherman’s Brand Fish and
Bowker’s Hill and Drill Pho‘spllfatean e
Bowker’s Market Garden Fertilizer
Bowkers ISDOtato a}gmd \(/;eg}rftable Phosphate
s Square Brand Farm and G
Bowker’s Sure Crop Phosphate’am i
Stockbridge Early Crop Manure
Stockbridge Potato and Vegetable Manure
Stockbridge Premier Tobacco Grower
gtocllzlgr{gge Tobacco Manure
tockbridge Top Dressin d Forci
Stockbridge Truck Manu%ean Eie Lon

Ashcraft-Wilkinson Co., Trust Co. of Georgia Bldg., Atlanta, Ga.
Telmet Brand Prime Cottonseed Meal
Monarch Brand Prime Cottonseed Meal
Paramount Brand Good Cottonseed Meal

Atlantic Packing Co., New Haven, Conn.
Atlantic 5-8-7
Atlantic Corn and Grain Fertilizer 2-8-2
Atlantic Market Garden 4-8-6
Atlantic Special 3-8-4
Atlantic Special Tobacco Fertilizer 5-4-16
‘Atlantic Special Vegetable and Potato Grower 4-8-4
Atlantic Tobacco Grower 5-4-5
Atlantic Tobacco Manure 5-8-6

Bridge’s Sons, Iné., Amos D., Hazardville, Conn.

Corn, Onion and Potato and Gen
5 eral Pu
Special Tobacco Fertilizer i e

Buckeye Cotton Oil Company, Cincinnati, Ohio.

::Bucke‘ye: 36% Protein Cottonseed Meal
Buckeye” 41% Protein Cottonseed Meal

A. H. Case & Co., Inc., Buffalo, N. Y. §

Baker Castor Oil Co., 120 Broadway, New York, N. Y.
Case’s Brand of Pulverized Sheep Manure

Castor Pomace

Chittenden Co., E. D., Bridgeport, Conn.
Chittenden’s Castor Pomace
Chittenden’s Complete Grain
Chittenden’s Dry Ground Fish
Chittenden’s Fine Ground Bone
Chittenden’s High Grade Acid Phosphate
Chittenden’s High Grade Muriate Potash
Chittenden’s High Grade Potato
Chittenden’s High Grade Sulphate Potash
Chittenden’s High Grade Tobacco
Chittenden’s Nitrate of Soda
Chgttenden’s Potato Special 4-8-4
Chittenden’s Potato Special 4-8-6
Ch}ttenden’s Tobacco Special
Chittenden’s Top Dresser 5-8-4

Barrett Co., 40 Rector St., New York, N. Y.
Arcadian Sulphate of Ammonia

. A. Bartlett Tree Expert Co., Stamford, Conn,
Bartlett’s Green Tree Food

Berkshire Fertilizer Co., Bridgeport, Conn.

Berkshire Castor Pomace

Berkshire Complete Fertilizer

Berkshire Complete Tobacco

Berkshire Dry Ground Fish )
Berkshire Economical Grass Fertilizer
Berkshire Fine Ground Bone

Berkshire Grass Special

Berkshire Long Island Special

Berkshire Market Garden

Berkshire Potato and Vegetable Phosphate
Berkshire Tobacco Special

Berkshire Sheep Manure

Acid Phosphate

Double Manure Salt

Ground Tankage 4
High Grade Sulphate Potash

Muriate of Potash

Nitrate of Soda

Precipitated Bone Phosphate

Clark Seed Co., Everett B., Milford, Conn.

Clark’s Special Mixture for G

: i | eneral
Clark,s Special Mixture with 6% Pota[sllie
Clark’s Superphosphate £

Cla:rks Tip Top Brand

Acid Phosphate

Bone

M_uriate of Potash

Nitrate of Soda

Tankage
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Connecticut Fat Rendering & Fertilizer Corporation, West Haveh, )

Conn.
Tankage

.

-

Consolidated Rendering Co., 40 North Market
Acid Phosphate 16% i R e
Castor Pomace
Dry Ground Fish
Ground Bone (2.5-25.18)
Ground Bone (2.46-3)
Muriate of Potash o
Nitrate of Soda .
Tankage 9-20
Tankage 6-30
Sulphate of Ammonia
Sulphate of Potash

-

Davey Tree Expert Co., Kent, Ohio.
Davey Tree Food

Davis, S. P., 207 Southern Trust Bldg., Little Rock, Ark.
Beauty Brand Cottonseed Meal
G%)déuck Brand Cottonseed Meal and Cracked Screened Cottonseed
ake
Steerboy Brand Cottonseed Meal and Cracked Screened Cake

Eastern Cotton Oil Co., Norfolk, Va.
Superior Cottonseed Meal

Eastern States Farmers’ Exchange, 33 Lyman St., Springfield, Mass.

Eastern States 8-6-6

Eastern States 5-10-3

Eastern States 5-8-7

Eastern States 4-8-10

Eastern States 4-8-4

Eastern States 3-12-3

Eastern States Acid Phosphate

Eastern States Fine Ground Bone

Eastern States Formiula “A” Tobacco Fertilizer
Eastern States Formula “B” Tobacco Fertilizer
Eastern States Formula “C” Tobacco Fertilizer
Eastern States Ground Animal Tankage
Eastern States Kainit

Eastern States Muriate of Potash

Eastern States Nitrate of Soda

Eastern States Sulphate of Ammonia

Sulphate of Potash

Essex Fertilizer Co., 39 North Market St.,, Boston, Mass

Essex 2-8-2 for Farm and Garden

Essex Fish Fertilizer for All Crops 3-8-4

Essex Market Garden for Potatoes, Roots and Vegetables 4-8-4
Essex Potato Phosphate 4-8-7 for Potatoes and Vegetables
Essex Special Tobacco 5-4-5

Essex Tobacco Manure 5-8-6

REGISTRATIONS

~ Frisbie Co., L. T., New Haven, Conn.
Frisbie’s 5-8-7

Frisbie’s Corn and Grain Fertilizer 2-8-2
Frisbie’s Fine Bone Meal

Frisbie’s 3/50 Bone Meal

Frisbie’s 12/10 Ground Tankage
Frisbie’s Market Garden 4-8-6

Frisbie’s Special 3-8-4

Trisbie’s Special Vegetable and Potato Grower 4-8-4
Frisbie’s Tobacco Grower 5-4-5
Frishie’s Manure 5-8-6

Frisbie’s Top Dresser 7-5-4

Precipitated Bone

: ‘Higgins, Inc., A. W, South Deerfield, Mass.

0Old Deerfield Acid Phosphate

0Old Deerfield Castor Pomace

0ld Deerfield 5-8-7 Complete Fertilizer
0l1d Deerfield 4-8-4 Complete Fertilizer
0Od Deerfield Manure Salts

0Old Deerfield Muriate of Potash

0ld Deerfield Tankage

Humphreys-Godwin Co., Inc., Memphis, Tenn.
Bull Brand Cottonseed Meal 43%

1 ] Danish Brand Cottonseed Meal 36%

1 ‘-'- Dixie Brand Cottonseed Meal 41.12%

International Acid Phosphate
International Connecticut Valley Special
International Crop Grower
International Economy
International General Favorite
4 International High Grade Manure
International Ideal
‘ International Multiple-Strength
International New England Special
International Phosphate and Potash
_ International Tobacco Grower
5 International Tobacco Producer
v International Tobacco Special
Bone Meal
! @ Castor Pomace
Cotton Seed Meal
Muriate of Potash
Nitrate of Soda
Sulphate of Ammonia
Sulphate of Potash
Tankage

Joynt John, Lucknow, Ontario, Canada.
The Joynt Brand Unleached Hardwood Ashes

V Kellogg & Sons, Inc., Spencer, Buffalo, N. Y.
. Castor Pomace

Ir

| Internatmnal Agricultural Corporation, 126 State St., Boston, Mass.
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Lovitt & Co., L. B., Memphis, Tenn. "

Lov@t Brand Cottonseed Meal 36%

Lovit Brand Cottonseed Meal 41%

Lovit Brand Cottonseed Meal 43%

Lowell Fertilizer Co., 40 North Market St., Boston, Mass.

Lowell Animal Brand, A High Grade Manure for All Crops 3-8-4
Lowell Bone Fertilizer, for Corn, Grain, Grass and Vegetables 2-8-2
Lowell Potato Phosphate for Potatoes and Vegetables 4-8-7

Lowell Tobacco Manure 5-8-6 « g
Lowell Tobacco 5-4-5 Tobacco, Fruits and Vines

Lowell Top Dressing 7-5-2 .

Lowell 5-8-7 for Potatoes arid Vegetables

Lowell 4-8-4 for Potatdes, Corn and Vegetables

Lowell 4-6-10 for Potatoes and Vegetables

MapesNFo';mula & Peruvian Guano Co., 270 Madison Ave., New York,

The Mapes Connecticut Valley Special

The Mapes Corn Manure

The Mapes General Tobacco Manure

The Mapes General Truck Manure

The Mapes General Use Manure

The Mapes Grain Brand

The Mapes Onion Manure

The Mapes Potato Manure

The Mapes Tobacco Ash Constituents

The Mapes Tobacco Manure, Wrapper Brand
The Mapes Tobacco Starter Improved

The Mapes Top Dresser

The Mapes Special Formula Tobacco Manure

Memphis Cottonseed Products Co., 1015 Falls Bldg., Memphis, Tenn.
Durham Brand 36% Cottonseed Meal -
Durham Forty Three Cottonseed Meal

National Cottonseed Products Corp., Memphis, Tenn.
Sun Brand Cottonseed Meal

Natural Guano Company, Aurora, Il
“Sheep’s Head” Pulverized Sheep Manure

New England By-Products Corp., 20 West St., Lawrence, Mass.
Pure Bone Meal
Ground Steam Bone

New England Fertilizer Co., 40A North Market St., Boston, Mass.

New England 5-8-7 for Potatoes and Market Gardens

New England 4-8-4 for Potatoes, Vegetables and Grass

New England Corn Phosphate for Grain and Vegetables 2-8-2

New England Potato Phosphate 4-8-7 for Potatoes and Vegetables

Nevs;g England Superphosphate, A High Grade Fertilizer for All Crops
3-0-4 : :

New England Tobacco Manure 5-8-6

New England Tobacco 5-4-5

P

/i
3

i

5
g
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itrate Agencies Co., Baltimore, Md.
Naco Brand Acid Phosphate
Naco Brand Dry Ground Fish -
Naco Brand Muriate of Potash
Naco Brand Nitrapo

Olds & Whipple, Inc., Hartford, Conn.
: id Phosphate
e % %ﬁig Labelp Tobacco Fertilizer
r Pomace 4
(C:?)i:lglete Corn, Potato and Onion Fertilizer
Complete Tobacco Fertilizer
Dry Ground Fish e
High Grade Potato Fertilizer
H. G. Starter and Potash Compound
High Grade Tobacco Starter
PrecipitatedMBolne
ea oqe
ggéSia]%oégmp. Corn, Onion and Potato Fertilizer ,
& W Top Dressing for Grass X
Double Manure Salts
H. G. Sulphate of Potash
Nitrate of Soda

000000000000
Po o Po RO RO PO RO R0 RO RO R0
ssss55s5<=

Pacific Manure & Fertilizer Co., 429 Davis St., San Francisco, Cal.
Groz-It Brand Pulverized Sheep Manure

. Parmenter & Polsey Fertilizer Co., 41 North Market St., Boston,

i P d Market Gardens
& Polsey 5-8-7 for Potatoes an arke
gg;g:ﬂigf' & Polseir, 2-8—4 for Potatoes, Corn and Vegetables

“P & P” 2-8-2 for Farm and Garden
“p & P” Plymouth Brand for All Crops 3-8-4

Piedmont Mt. Airy Guano Co., Baltimore, Md.

Piedmont Bone Meal
Harvest Brand 16% Acid Phosphate
Harvest Brand 8-6-6
Harvest Brand 6-8-6
Harvest Brand 5-8-7
Harvest Brand 5-8-5
Harvest Brand 4-8-4
Harvest Brand 4-6-10
Harvest Brand 3-8-4
Harvest Brand 2-8-2
0% Tankage

Muriate of Potask
Nitrate of Soda ¢
Sulphate of Ammonia

Platt Co., Frank S., 450 State St., New Haven, Conn,
Platco Special

Potash Marl, Inc., 13 East 4oth St, New York, N. Y.
Potash-Marl
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Premier Poultry Manure Co., 431 So. Dearborn St., Chicago, Ill.

Premier Brand Pulverized Poultry Manure
Premier Brand Pulverized Sheep Manure

Pulverized Manure Co., 828 Exchange Ave. Union Stock Yards,

Chicago, Ill.
Wizard Brand Manure
Wizard Brand Sheep Manure

Rackliffe Bros. Co., Inc., New Britain, Conn.
4-8-4 Fertilizer
Nitrate of Soda
“M. F. E.” Brand Nitrate of Soda

Rogers & Hubbard Co., The, Portland, Conn.
Rogers & Hubbard’s All Soils-All Crops Fertilizer
Rogers & Hubbard’s Climax Tobacco Brand
Rogers & Hubbard’s Corn and Grain Fertilizer
Rogers & Hubbard’s High Potash Fertilizer
Rogers & Hubbard’s Potato Fertilizer
Rogers & Hubbard’s Tobacco Grower, Vegetable Formula
Hubbard’s “Bone Base” Fertilizer for Oats and Top Dressing
Hubbard’s “Bone Base” Fertilizer for Seeding Down
Hubbard’s “Bone Base” Soluble Corn and General Crops Manure
Hubbard’s “Bone Base” Soluble Potato Manure
Hubbard’s “Bone Base” Soluble Tobacco Manure
Hubbard’s Pure Raw Knuckle Bone Flour
Hubbard’s Strictly Pure Fine Bone
5-8-7
4-8-4
Acid Phosphate
Castor Pomace
Cottonseed Meal
Garden Fertilizer
Ground Fish
Nitrate of Soda
Precipitated Bone
48% Sulphate of Potash

Royster Guano Co., F. S., 1606 Munsey Bldg., Baltimore, Md.

Royster’s 16% Acid Phosphate
Royster’s Bully Guano

Royster’s Fine Ground Bone Meal
Royster’s Quality Trucker
Royster’s Top Dresser

Royster’s Triumph Guano
Royster’s Truckers Delight
Royster’s Valley Tobacco Formula
Royster’s Verbena Guano
Royster’s Wrapper Brand

Muriate of Potash

Nitrate of Soda

Sulphate of Ammonia

Sanderson Fertilizer & Chemical Co., New Haven, Conn.
Sanderson’s Acid Phosphate
Sanderson’s Atlantic Coast Bone, Fish and Potash
Sanderson’s Castor Pomace

REGISTRATIONS

Sanderson’s Complete Tobacco Grower

Sanderson’s Corn Superphosphate

Sanderson’s Dry Ground Fish

Sanderson’s Fine Ground Bone

Sanderson’s Formula A

Sanderson’s Formula B

Sanderson’s Nitrate of Soda

Sanderson’s Potato Manure

Sanderson’s South American Sheep and Goat Manure
Sanderson’s Top Dressing for Grass and Grain

‘13

Shoemaker & Co., Inc., M. L. Venango St. and Delaware Ave., Phila-

delphia, Pa.
“Swift-Sure” Bone Meal 5.5-45
“Swift-Sure” Crop Grower
“Swift-Sure” Special Tobacco Formula
“Swift Sure” Tobacco and General Use
“Swift Sure” Tobacco Starter
Acid Phosphate
Bone Meal 3-50.

Springfield Rendering Co., Springfield, Mass.
Springfield Animal Brand 3-8-4
Springfield Market Garden Grower and Top Dresser 5-8-7
Springfield Special Potato, Onion and Vegetable 4-8-4
Springfield Tobacco Special 5-4-5

Thomas & Sons Co., I. P.,, Philadelphia, Pa.

I. P. Thomas 5-8-7

16% Acid Phosphate

Improved Trucker’s Fertilizer 5-10-5
Muriate of Potash

Nitrate of Soda

Pure Ground Bone

Tankage

Truckers’ High Grade Guano 4-8-4

Triton Oil & Fertilizer Co., 101 Beekman St., New York, N. Y.
Triton 5-8-7 Fertilizer
Triton 4-8-7 Fertilizer
Triton 4-8-4 Fertilizer
Triton 3-10-2 Fertilizer
Acid Phosphate

’

United States Guano Co., c/o Standard Wholesale Phosphate Acid

Works, Baltimore, Md.
Standard United States 16% Acid Phosphate
Standard United States Bone Meal
Standard United States, Evergreen Fish Guano
Standard United States Farmers Formula
Standard United States Fish, Bone and Potash
Standard United States Muriate of Potash
Standard United States Nitrate of Soda
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Virginia-Carolina Chemical Co. (of Delaware), Equitable Bldg., 120
Broadway (Room 2249), New York, N. Y.
V-C Aroostook Potato Grower
V-C Champion Brand
V-C Double Owl Brand
V-C Good Luck Brand
V-C Indian Chief Brand
V-C National Brand
V-C Tip Top-Top Dresser

INSPECTION OF 1925.

Durmg the season our agent has visited 97 towns and drawn
601 official samples of mixed fertilizers and raw materials, which
number includes all the registered brands which were found on
sale. These together with samples submitted by purchasers and
others may be classified as follows:

Vitogro Chemical Co., 38 Middle St., Lowell, Mass.

CLASSIFICATION oF F Z
Vitogro for Flowers, Shrubs and Vegetables LD e

Wiy le . . . . . 2 N b f
Wilcox Fertilizer Works, 56 Main St., Mystic, Conn. i Cont(.mung Nitrogen as the chief active ingredient: “gr =108 o
Wilcox 5-10-5 Fertilizer lgh‘;ra;lte (e S ol ORI L SR N e 23 18
Wilcox 3-8 Fertilizer C:slt)o?teP %fn z:xcrgmoma ......................... g 20
i 5 e G IR DA e A R it ORISR A L . - i S CastorsdPommct sl S dada it b S DR ST 30 20
Titleos 4 24 BOELCE tbntionseed Meal - S the o ettt fe s I L s, 53 24

Wilcox Corn Special

Wilcox Dry Ground Fish

Wilcox Fish and Potash

Wilcox Grass and Truck Fertilizer
Wilcox Potato and Vegetable Phosphate
Wilcox Top Dresser

Wilcox Tobacco Special

Acid Phosphate

II.  Containing Phosphoric Acid as the chief active ingredient:

i Precipitated: Bone Phosphate/ . :.iis s covssis. ian 10 27
Dissolved Rock Phosphate or Acid Phosphate.. 24 28

ITII. Containing Potash as the chief ingredient:

Nitrate of Soda
Carbonate of [ Botashia. ity Sl sal g, . i I
Steamed Bone Meal MuriatesofiBotash, i ot bn 0 s 15 gI
Sulphateiof ‘Potash) et dauliliatafo e il ey iih e ) i LU
Woodruff & ’Sons, S. 1?" Oran{i‘_" Conn. Double Sulphate of Potash and Magnesia ...... 3 31
Woodruff’'s Home Mixed Fertilizer Keaingtaas v L GG Cl s B CER TEETLEERa s 2 1] I 31

Worcester Rendering Co., Auburn, Mass.
Prosperity Brand Complete Dressing
Prosperity Brand Corn and Grain Fertilizer
Prosperity Brand Ground Tankage
Prosperity Brand Market Garden Fertilizer
Prosperity Brand Potato and Vegetable Fertilizer
Prosperity Brand Superior Top Dressing

IV. Containing Nitrogen and Potash:

Nitrate of Potash and Sodar, s sesmesassniime I 35
Nitragon SR Rt e e At L SRR 1 3K

V. Containing Nitrogen and Phosphoric Acid:

Dry Ground Fish . .i e bsmste e oo wi earers o s wainicasn 26 35
TS 1 A s 2 s s et e & ATt e A 16 38
Ground Borne ...... < AN o BRI T i L 26 40

VI. Mixed Fertilizers:

Containing Nitrogen and Phosphoric Acid ...... 4 43
Containing Nitrogen, Phosphoric Acid and

Botash, nhle il aw T R S e . 269 43
Special and Home Mixtures ... coviiinnnnns 46 67

VII. Miscllaneous fertilizers, amendments, waste products, etc.:
MWD U ASHES « snaiaiss o o smsmmimsin s s 3iiotsinins o 5 Aas 12 71
Sheen) MatiUre; Jettl (.. s 5.ttty sivisimioiisiott s n A1t II 74
ST DS e N ol T e TR ) D0 | R i 17 75
MiSCEllAneous  «vvvvnesssssssssse s 76 78
Abvetezs ol MR T T, T e o e B 600
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RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.

NITRATE OF SODA

i t of nitrogen.

ontains 16.47 per cen
o ain from 15 to 16 per cent of
8.2 to 19.5 per cent of ammonia

T

This salt in a p
Commercial grades u§ua11y cont
nitrogen which is equivalent to If it

to g7 per cent of nitrate of soda. AN
Or’lgvlventy—three samples have been zmalyzira r?t LeppniA e
i u

i i I. So far as nitrogen g e
] g“f,'er'l 1réi;av‘t\)rleere found. The average mtroge? ch;t;}r;[l Ov;rl?a. 5.43
= 1C1Eﬂt which is equivalent to 18.76 per cen }? s
per cent es quoted, $60.00 to $85.00, mitrogen la grtdn

ol tq er Jpound. Excluding the smgle zigf Lol
l;(;t 27.igcee1;fs511;2 to about 25 cents. The average last'y

e ra ]

found to be 23.3 cents.

NITRATE OF SODA

19
Tasle 1. Awxarysis oF NITRATE of Sopa.
! Per cent.
Nitrogen.
£ Manufacturer or Jobber. Purchased, Sampled or Sent by 'E;
[
: |7 g
s | 8 g
@ Laal
|
1561 [ American Agricultural Chemi- Station agent. Stock of F. S, Bid-
cal Co., New York ........ well Co., Windsor Locks ...... 15.48 | 15.00
1558 | Apothecaries Hall Co., Water- | Station agent. Stock of R.
ot ors TSR M HineiCheshire ol i sl o 08 15.66 | 14.80
2052 | Armour Fertilizer Works, | Station agent. Stock, . of F Al :
NeWwVork | ot o Bartlett Tree Expert Co., Stam-
FREd Rl e R T ST | 15.30 | 14.81
1517 | Berkshire  Fertilizer  Co., | Station agent. Stock of T. W.
Bridgeport)o,22, a0 bilamad, Ryan, Stratford (L. G Wi 15.46 | 15.00
1862 | E. D. Chittenden Co., Bridge- | Station agent. Stock of E. J
DOLE 050 vromsiats sas ot o o d Bantle, Glastonbury ........... 15.02 | 15.00
1685 | Everett B. Clark Seed Co., Stationagent. Stock  of Jos.
Miligrdere iol S o0 g Adams, Southport ............ 15.12 | 15.00
1583 | Consolidated Rendering Co., | Station agent. Stock of L, T.
Baston @il s bl S a e Frisbie Co., New Haven ...... 5321 1522
1848 | Consolidated Rendering Co., | Station agent. Stock of A "E.
oston il it e 0 Shedd,! Norwich ™ 1000 00 15.50 | 15.00
1643 | Eastern States Farmers’ Ex- Station agent. Stock of Edge-
- change, Springfield ....... wood Farm, North Haven . ... 14.96 | 14.80
2440 | International Agricultural | Station agent. Stock of  Geo.
Corp, Wobura: i, LA L0 Adams, West Suffield ......... 15.40 | 15.00
1681 | Olds & Whipple, Inc. Hart-
ford: bt A ORI Station agent at factory ......... 15.58 | 15.00
1527 | Piedmont Mt. Airy Guano | Station agent. Stock of Light-
Gor, Baltimere sins, 20U bourn & Pond Co., New Haven 15.38 | 15.02
2453 | Rackliffe Bros., New Britain Station agent. Stock of The
Meriden Farmers’ Exchange,
. Meriden i Sty T FR R 15.60 | 15.00
2460 | Rackliffe Bros, New Britain Station agent at factory ......... 15.20 | 15.00
1551 | The Rogers & Hubbard Co.,
Portlandi, om0 5 Station agent at factory ......... 15.52 | 14.80
1749 S. Royster Guano Co., Station agent. Stock of W. S.
Baltimore: - L viainie i Brown,  Trumbull i 45 oon vvrs 15.40 | 15.00
1741 | Sanderson  Fertilizer  and
Chemical Co., New Haven. Station agent at factory.......... 15.00 | 15.00
1456 | 1. P. Thomas & Son, Phila- Station agent. Stock of - High-
delphiglisain s Bl Ty (e wood Vegt. Growers’ Associa-
tion, Hishwood /i e iin o o 15.52 | 15.00
1808 | United States Guano Co., Station agent. Stock of Knowles-
Baltimore ................ Lombard Co., Guilford ....... 15.46 | 15.00
1814 ilcox  Fertilizer ~Works, | Station agent. Stock of Jordan
IViveticWSEsaET T h Hardware Co., Willimantic .... 15.14 | 15.00
1029 | W. R. Grace Co., New York. | American Sumatra Tobacco Co.;
Bloomfield ;s oot vt i o b 15.16
1368 | W. R. Grace & Co., New York | American Sumatra Tobacco Co.,
Bloomfield < lit ¢ o 00 T 15.68
S S e R S T. J. Conine, Stratford .......... 14.76




Statioin No.

2345
1521
1847
1582

1905
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SULPHATE OF AMMONIA.

Pure sulphate of ammonia contains 21.2 per cent of nitrogen
but the commercial grades contain about 20.5 per cent which is
equivalent to about 25 per cent of ammonia or about 97 per cent
of ammonium sulphate.

Five samples were examined and results are given in Table II.
All substantially met or exceeded the guaranties for nitrogen.
Prices were not quoted but 17.5 cents per pound may be taken as
a fair valuation for mitrogen from this source this year.

Tapte II. SULPHATE OF AMMONIA.

Per cent.
Nitrogen.
Manufacturer or Jobber. Purchased, Sampled or Sent by 'E;
b
: g
R
Apothecaries Hall Co., Water- 1 §
DUV e s Siaionssals o.ooe Bpes i Station agent at factory ........ 20.04 | 20.560
The Barrett Co., New York.. | Station agent. Stock of T. W. t
. Ryan, Stratford .............. 20.96 | 20.75
Consolidated Rendering Co., | Station agent. Stock of A. E. i
B OSEO i dre s LNl R St et v Shedd, Norwich .............. 20.46 | 20.50
Consolidated Rendering Co., | Station agent. Stock | of! L. T 1
Boston . oicivse s s e v Frisbie Co., New Haven ...... 20.44 | 20.50
FEastern States Farmers’ Ex- | Station agent. Stock of Henry
change, Springfield ....... Joy, Woodstock ..............

CASTOR POMACE.

Castor pomace is the residue left after removing the oil from
the castor bean. Because of its poisonous constituents it should
be stored where farm animals cannot have access to it. While
chiefly valuable for its nitrogen, it contains also about one per
cent of potash and two per cent of phosphoric acid. Tt is used
chiefly with cottonseed meal in tobacco  mixtures.

Thirty samples were examined and are summarized in Table
III. Thirteen were sampled by the station agent and the
remainder were submitted by purchasers. Sample 1680 fell
somewhat below its guaranty as did 1797. In the latter case,
however, while the purchaser stated 5.50 per cent of nitrogen as

CASTOR POMACE
21

the guaranty, the regi ion 1

) th gistration made by th i
pelrjr (}:1?2 according to which there vvasyno geggfgsgyclalmed KL
B g \;%rggg %vliz;ra;‘:)yé v;r)aei zt:.glt pefr cent of nit;'ogen and the

; - nt. on prices, wh

ran o
. égetcf) ?;J;n c$g;_§.oo to $36.00 and nitrogen thereforee rceos%%]?rtgz;
! S per pound. If allowance is made for potash

and phosphoric acid at
. cent. .
isi2 to 3 conts loss. 4 $ per pound each the cost of nitrogen
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Tasre IIL

o

AxaLysEs oF CAsTOR POMACE.
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2 e
k!
3
n
[ TR R S TR P
The American Agricultural
Chemical Co,,
New York City.
I7TG | BOOBE el vn e minm s niibmde
o il R e RS
Apothecaries Hall Co,,
Waterbury, Conn.
EBEZ [ oiedriosss et s(rpiap e s o 0
Baker Castor Oil Co.,
New York, N. Y.
T535 | TO60Z wevrcrnsnumarerns
1536 ABTOE ol o st o 2 peskiein o
EEASIL BRTAGH e s e
1566 | TEOERT eiwwnain e s s sinisiniy s <in e
16GT | 28228 ..i.iesmmmnr s nenen
iﬁgz TBBQI0 Tk e v sne s ¢ o eimoniains
1693 ] TFUBE | osh Gmmmionts b e o0 minisiainss ¢
1839 l ............................
Berkshire Fertilizer Co.,
Bridgeport, Conn.
FEE | ool sinrs s ML 21 S % Rene A
BOGZI 1 2 ovntirimein o 22 Ausibis 5 8 5 SR
E. -D. Chittenden Co.,
‘ Bridgeport, Conn.
v R R P SR T
Consolidated Rendering Co.,
Boston, Mass.
1585 T e R S L SO

Per cent.
Nitrogen.
Purchased, Sampled or Sent by ’g
Wl B
= | 5
£ S
R. H. Daly, Broad Brook ....... 454 | 4.53
Station agent, from stock of C. F.
Allen, Warehouse Pt. ......... 5.05 | 4.53
k of J. P ‘
Station agent, from stock of J. L.
Norton, Broad Brook ......... 4.95 11 4.52
‘\
American Sumatra Tobacco Co., \
Bloomfield ....covereeeecenens 4.6z | 4.50
American Sumatra Tobacco Co., ‘\
Bloomfield .....viieieiiinann 5.00 | 4.50
American Sumatra Tobacco Coy, ‘
Bloomfield .......ceeesiinnnen 517 | 4.50
American Sumatra Tobacco Col \
Bloomfield ...ccviiiiiiiiiins 5.39 | 4.50
American Sumatra Tobacco Co., ‘
Bloomfield ....oiiiniiiiiaie 5.04 | 4.50
American Sumatra Tobacco Co; :
Bloomfield ....cccvieiiinnnaet 510 | 4.50°
American Sumatra Tobacco Co., 1 ]
Bloomfield ...covevrnnenaenss 529 | 4.50
Station agent, from stock of Al- | »
bert Wetstone, Ellington ...... 4.94 ‘ 4.50
|
Station agent at factory ........ . 473 | 4.528
Station agent, from stock of E. N. 4
Austin, Suffield ......c.o0oene 4.30 | 4.52
q |
Station agent, from stock of Frank
Bantle, Glastonbury .......... 5.10 | 4.5
Station agent, from stock of dEESTRS
Frisbie Co., New Haven ...... A.74

CASTOR POMACE

TasLe III. Awnavrvses or Castor PoMace—Concluded.

\ Station No.

1835 |

2360
2637

1917

Manufacturer or Jobber,
Car No. or Mark.

Purchased, Sampled or Sent by

1 A. W. Higgins,
| South Deerfield, Mass.
[ NENVCIC a3 18
N. Y. 215118

International Agricultural
Corp., Woburn, Mass.

1805 |
2033

2034 |
2059 |

" Spencer Kellogg & Sons, Inc.,

1594 |
1897 |

" Olds & Whipple,
Hartford, Conn.

Thum. 50176
Thum.
Thum.

The Régers & Hubbard Co,,
Portland, Conn.

Sanderson Fertilizer &
Chemical Co.,
New Haven, Conn.

Buffalo, N. Y.
Kellogg Brand

Wilcox Fertilizer Works,
Mystic, Conn.

Spencer Bros., Suffield .........
Spencer Bros., Inc., Suffield .....
Station agent, from stock of

Spencer Bros., Inc., Suffield ...

Station agent, from stock of John
Adams, East Granby

Station agent at factory .........
L. Wetstone & Sons, Inc., Hart-

tord L et sl g6 L U
Huntting Bros., East Hartford ..
H. E. Wells, Warehouse Point ..
H. E. Wells, Warehouse Point ..
E. Handel, Glastonbury

Station agent at factory

Statioﬁ agent, from stock of Geo.
M. Hatch, New Milford

I:ohn*Sr Leonard, Burnside ......
Station agent, from stock of Frank
Manner, Burnside

Station agent, from stock of E. N.

Austin, Suffield

23
Per cent.
Nitrogen.
L]
b
< | B
=1 =
g G
= 5
4.79 | 4.52
506 | 4.52
517 | 4.52
5.00 | 4.53
470 | 5.00
5.00 | 35.50
Aibzali
547 | 4.94
543 | 4.94
BT ol L
534 | 4.94
469 | 453
4.94 | 4.52
541 ' 4.52
4.92 | 4.52
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COTTONSEED MEAL.

ifty- amples of cottonseed meal have been analyzed and
arf ;ﬁr};lg;;iesd irf) Table V. The grades represented are the 3&
41 and 43 per cent protein meals. Eleven sample}s1 we‘:ﬁ suto
mitted with no statement of gu;ranty but analyses show them

I or er cent grade. ;

beooi tg}llee 4ﬁfty-t41r'13r<i samplegs only three were deficient by morg
than o.1 per cent of nitrogen; and in only two, 1109 Dixie, an
1831 Bull, would the deficiencies exceed $1.00 per ton reckoning
nitrogen at 35 cents per pound. The average nitrogen found was
6.63 per cent and the average guaranty was 6.53 per cent. t
similar computation last year showed an average of 0.15 per cen
of nitrogen found over the average guaranteeed. Ninety-six per
cent of samples substantially met or exceeded their guaranties.

The cost per pound of witrogen in cottonseed meal has ranged
from 38.1 cents in the 36 per cent protein grade to about 35.5
cents in the higher grades. The average for all samples 15 35.9
cents as compared with 39.1 cents last year.

Tasre IV. SuMMARY oF DATA ON CoTTONSEED MEAL.

Average Cost '

Number Average Average of Nitrogen,

i . Cost Cents per
Grade. Sar;)xf)les. Nxtrong o . pero§1‘o:1. Pognd.
6 per cent (576 N) 7 5.87 44.00 38.1
21 per cent (6.58 N) 24 6.65 ¢ 47.24: 35.96)
43 per cent (6.88 N) 1T 6.87 45.53 35.
No guaranty - I 6.76 47.29 352
Total and averages 53 6.63 47.78° .35.0
1 Based on 4 quotations.
2 g € 11 66
3 g [ I (
4 [ [ 6 (1
5 6 € 32 €6

COTTONSEED MEAL

TaBLe V. ANALYSES OF COTTONSEED MEAL.

25

\ Station No.

Per cent.

2645

1211

2458

1829
1830
1834
2451

- 2452‘

1832
2456

2457

1107
1108
1109
1199
1212
1213
1214
I215
1216
1217
I218
I219
I220
1445

1446
447

Nitrogen.
Manufacturer or Jobber, Purchased, Sampled or Sent by 'é
Car No. or Mark. o
5 g
s
= &
Apothecaries Hall Co,,
Waterbury, Conn.
............................ Station agent at the factory ......| 6.67 | 6.58
Ashcraft-Wilkinson Co.,
Atlanta, Ga. :
87085, 262241, 33852, 23612, American Sumatra Tobacco Co.,
07202, 265348, 896002, 14638 | Bloomfield ........eeevunnnnen 6.68
and BI8AZ ... ke reme e s
Helmet il oo vves s dmmsihoiess Station agent, from stock of E. J
Bantle, Glastonbury ........... 6.50 | 6.56
Helmet, N. Y. C. 50088 ..... Spencer Bros., Inc., Suffield ..... 6.69 | 6.56
Helmet, B & A 32017 ....... Spencer Bros., Inc.,, Suffield ..... 6.65 | 6.56
Monarch, So. 134029 ........ Spencer Bros., Inc., Suffield ..... 7.07 | 6.88
Monarch o it iy Station agent, from stock of
Spencer Bros, Inc., Suffield .... 6.00 | 6.88
Paramounth el s wt vetaes oft 1| Station agent, from stock of Geo. i
S. Phelps & Co., Thompsonville | 6.00 | 5.76
S. P. Davis,
Littlerock, Ark.
Steerboy o il ol i e Spencer Bros., Inc., Suffield ..... 6.92 | 6.38
SteerhoVi vuadets i e sbitulards Station agent, from stock of Geo.
T. Soule, New Milford ....... 7.00 | 6.88
Good. Lirele foe i Ve oo S Station agent, from stock of Amos
D. Bridges Sons, Hazardville .. | 6.64 | 6.50
Humphreys-Godwin Co.,
Memphis, Tenn. 1
Dixiebi AT AR S ol sl S il | L. B. Haas & Co., Hartford ..... 6.62 | 6.58
Dixie, 180305, il i iiulece s BuyHaas & Co., Hartfordl. . 6.77 | 6.58
Dixie; 27787 loitlas < cabmiit { L. B. Haas & Co., Hartford ..... 6.30 | 658
Bull oo Bl s ndidies | E. N. & C. C. Austin, Suffield ... | 676 | 6.88
S, AUIEERESTO s At St s | Steane, Hartman & Co., Hartford | 6.58 | 6.58
MR EoB6861, (v bty Steane, Hartman & Co., Hartford | 6.71 | 6.58
SUBRGII S ok o s Steane, Hartman & Co., Hartford | 6.60 | 6.58
Miss. Pac. 22431 . onuiviomion Steane, Hartman & Co., Hartford | 6.55 | 6.58
N. Y, N. H. & H. 91603 Steahe; Hartman & Co., Hartford | 6.03 | 6.58
NESR 28378000 o i 4 e Steane, Hartman & Co., Hartford | 6.78 | 6.58
DL S IW. I3406 vt v s o weisimies Steane, Hartman & Co., Hartford | 6.04 | 6.58
Sl de SEtiiegoaosie. | ol Ji Steane, Hartman & Co., Hartford | 6.53 | 6.58
A.. CoL. 37142 L o Steane, Hartman & Co., Hartford | 6.57 | 6.58
Dixie | 13027 10010! «\.aich snie American Sumatra Tobacco Co.,
i il Bloomfield: © swwwvs s rsspmmsne vs s 6.91 | 6.58
Dixie, 36850, 45278, 30714, | American Sumatra Tobacco Co.,
10054, 95856, 76041, S116417 | Bloomfield ................... 681 | 6.58
Dixie, 82527, 84734, 37842, | American Sumatra Tobacco Co.,
15272y 271004, 150387,,20750; | | Bloomfield. | ..o osvssommmssans 682 | 6.58
152365, 79712, 40180 .......
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TaBLE V. ANALYSES

or CorroNsEED MEeAL—Concluded.
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Per cent.
Nitrogen.
S Manufacturer or Jobber, Purchased, Sampled or Sent by e
z Car No. or Mark. 2
g Sodliee
ks 3 S
n =7 (&)
Humphreys-Godwin Co., ‘
" Memphis, Tenn. “
1472 | 28185, 12506, 32287, 07041, | American Sumatra Tobacco Co., |
40803, 20624, 31547, 128616, | Bloomfield ...t ieiiicosone. 6.86 |
ASTOS T DS NI RS T e o ek i [k 3t g
1485 (- Dixie; BOG2B . .t L il Huntington Bros., Windsor ..... 6.62 | 6.36
wEd6 | Bull Lk Sail R Station agent, from stock of E. N.
Austin, Suffield ......... e ot 687 | 6.88
THEE  DIRIE 2 s i v i snmmatn: s aleasionis Station agent, from stock of J. P. |
Norton; Broad Brooks' s b 6.78 | 6.58
1647 | Dixie, R. & N. 12505 ........ L Biitaas Co., Hartford ... 6.56 | 6.58
GBAR N DIXIE | s esuamaiebd il el ot L., B.uiHaas Co., Harttord! .J. .55, 6.64 | 6.58
1690 | Bull, 0493, Atchinson, Topeka | H. C. Nelson, West Suffield ..... 683 | 6.88
and [Santa Fe WLl Gdiei el
a8l Danishi Vil oallsh F s sl s ok C. Michel, West Suffield ........ 6.01 | 5.75
1798 i Dixie, 31078 LLu ls,niiie e L. Wetstone & Sons, Inc., Hartford | 6.82 | 6.58
1460 'Dixie, 40806 LU, v b L L. Wetstone & Sons, Inc., Hartford | 681 | 6.58
1828 | Bull, T:/& N08374 uw s vn Spencer Bros., Inc., Suffield ..... 6.79 | 6.88
1831 | Bull, S. S. & W. 30432 ...... Spencer Bros., Inc., Suffield ..... 6.60 | 6.88
1802 HBUll, M. O, P. 36420 5000 oo Spencer Bros., Inc., Suffield ..... 7.08 | 6.88
BB ED MO e s R s el Station agent, from stock of Glas-
tonbury Farmers’ Exchange, So.
G AStOnDURY ¢ o edoals o s b e s 6.58 | 6.58
2016 | Dixie, W. & W. 67902 ...... Geo. S. Phelps & Co., Thompson-
slletl a s et s v T am s s 571 |l 576
2357 | Bull, So. R. R. 164838 ....... Spencer Bros., Inc, Suffield ..... 6.83 | 6.88
2358 | Dixie, S. S. W. 24342 ....... Spencer Bros., Inc., Suffield ..... 6.47 | 6.56
TA861 || Dixie, 70105 Wyt niil, bR Huntington Bros., Windsor ..... 678 | 6.56
2359 | Bull, So. R. R. 134354 ...... Spencer Bros., Inc., Suffield ..... 6.65 | 6.88
2388 | Danish, M. C. 99380 ........ Spencer Bros., Inc., Suffield ..... 575 | 520
2389 | Danish, C. Ga. 50124 ........ Spencer Bros., Inc., Suffield ..... 5.80 | 5.76
2638 | Danish, Cottonseed Feed .... | Station agent, from stock of A. E.
Hall, Wallingford  ...wees <l By | igae
International Agricultural
Corp., Woburn, Mass.
ST WO SR T L) R b N SUDRINER Station agent, from stock of How-
ard Barriesford, West Suffield.. 6.81 6.58
Olds & Whipple,
Hartford, Conn.
1800/ | 874037 NANA UL e VL HRRG Huntting Bros., East Hartford .. 6.55
T80T (105306 woma’s s ShRaldy o s AR Huntting Bros., East Hartford .. 6.62
The Rogers & Hubbard Co.,
Portland, "Conn. ‘
2agOHIT ol O R s ST Station agent at factory ........ 505 | 5758

BONE PHOSPHATE

27

II. RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ' AGITD),

PRECIPITATED BONE PHOSPHATE.

Commercial bone phosphate, obtained as a by-product in the
manufacture of gelatin, consists largely of dicalcium phosphate,
and the phosphorus is practically all in so-called “available” form.

Ten samples were analyzed, five of which were sampled by the

station agent.

Samples 2128 and 2521 did not meet the guaranty

of 38 per cent total phosphoric acid although they averaged 36
per cent of available phosphoric acid. So far as prices were
quoted available phosphoric acid cost about 7 cents per pound.

TaBLe VI. ANALYSES OF PRECIPITATED BoNE PHOSPHATE.

} Phosphoric Acid.
- ‘i Evgilable."
é Manufactm]‘;;aig; Wholesale Place of Sampling, | ; —g
5 43 5 =
5 BEY 2 g e
Sampled by Station:
1611 Ap%thecaries Hall Co., Wa-|J. P. Norton, Broad 3 & 7
FEEDUY . v s s cvsess sy Brook: i iksas o 5 I.I 3.70 | 37. 6.
1577 | Berkshire  Fertilizer ~ Co,, [ At factory ........... 1.4? 21.;0 %gg ;882
gl B%ldgeport ............... )
212 . T. Frishie Co., New Haven | At factory ........... i 6.48 | 35.33"
2521 | L. T. Frisbie Co., New Haven | At factory ........... o.6§ 37.20 ggggl
1677 Ol?s c;?z Whipple, Inc., Hart- | At factory ........... 0.55 | 38.95 | 38.40 | 38.00
SIS S T
1553 | The Rogers & Hubbard Co., | At fact 3
e b o, ACEOTyi. & S sl 0.70 | 37.20 | 36.50 | 36.00
. Sampled by Purchaser:
A5 ESOTTE OBEZ0 ool oiaiorioie s's American Sumatra To-
bacco Co., Bloomfield | 0.41 .78 | 39.3
1448 | 01048 ... iiiiiiiiiannn, American Sumatra To- ool
bacco Co., Bloomfield | 1.20 .36 | 42.16
BHOL 1000373 | e o American Sumatra To- e
. : bacco Co., Bloomfield | 1.14 .70 | 42.56
1803 Olfds & Whipple, Inc., Hart- Huntting Bros., East R
orEdlEE e s Hartford .. 0 Lsame 1.05 | 38.50 | 37.45

1
Guaranty, 38 per cent total.
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DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.
Acid phosphate is made by treating raw rock phosphate with

ic acid which converts the phosphorus into available forms

sulphur
chiefly,

,

of which sub-

y-four samples were analyzed all but three

of the type which is soluble in water.

Twent

stantially equalled or excee

Sample 1588

ded their guaranties.

but two other samples of the same

3

was about 0.5 per cent low

Sample 1453

was considerably under 16 per cent and no other sample of the

brand were well over the guaranty of 16 per cent.

same brand could be found. Sample 2736 was low but 1813, of

the same manufacture, substantially met the guaranty.

On the basis of eleven price quotations, available phosphoric

acid in this raw material has cost about 7 cents per pound.

“ELVHASOHJ QY 40 SESKTVNY ‘TIA

Analyses are given in Table VII.

a1av],
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ANALYSES oF Acip PmospuATE—Concluded.

TasLe VI

Phosphoric Acid.

CONNECTICUT EXPERIMENT STATION
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POTASH SALTS B

I1I. RAW MATERIALS CONTAINING POTASH.

CARBONATE OF POTASH.

Pure carbonate of potash contains 68.2 per cent of actual potash
(K,O), but commercial grades will usually contain from 6o to 65

er cent.

All of the samples examined, six in number, were submitted
by the purchaser and the only guaranty given was 96 per cent
carhonate of potash which is equivalent to about 65.5 per cent of
K,O. The samples examined ranged from 58.5 to 67.6 per cent.
Another sample, 1569, was submitted by the American Sumatra
Tobacco Co. as carbonate of potash, but there was apparently an
error in sampling. The material contained only 24 per cent of
potash with much phosphoric acid and was evidently a mixture of
carbonate of potash and precipitated bone.

Analyses are given in Table VIII.

MURIATE OF POTASH.

The grade of this salt chiefly used for fertilizer is about 8o per
cent pure and is generally guaranteed to contain from 48 to 50
per cent of actual potash (K,O).

Fourteen samples were drawn by the station agent and one was
submitted by a purchaser. Three samples, 1584, 1687 and 1809

_ failed to equal their guaranties but second samples of two of these,
- 1846 and 2122, were not found deficient.

No second sample of
1687 was found.

On the basis of prices quoted potash from this source cost 5
cents per pound.

Analyses are given in Table VIII.

HIGH GRADE SULPHATE OF POTASH.

_ This material is about 9o per cent pure sulphate of potash which
1s equivalent to about 48 per cent of actual potash (K,O).

Elght samples were drawn by the station agent and six were
examined for purchasers. All substantially equalled or exceeded
their guaranties.

Potash from this source cost, at the prices quoted, about 6 cents
per pound.

Analyses are given in Table VIII.

DOUBLE SULPHATE.OF POTASH AND MAGNESIA.
(Double Manure Salts.)

Only three samples were analyzed this season. All satisfied

the requirement of 20 per cent of potash and contained from 10 to
14.5 per cent of magnesia.

Analyses are given in Table VIII.
KAINIT.

The one sample of kainit examined fully satisfied the guaranty.
The analysis is given in Table VIII.
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Tapie VIII. ANALYSES OF POTASH SALTS. TR TSN R =
Srias Potash.
1

: ?; s 8
E Manufacturer or Wholesale Dealer. Dealer or Purchaser. 1 'g | é '§ E
: B | < = =
: \ 8|8 2 Q
; | 1 H
19} | :
g
Carbonate of Pohtash. 6 % 65‘7‘(;0 - gé
Sl el s i S tra Tobacco Co., Bloomfield ....... 4.92 ‘ o
. sosteitic New YOrk Gty ..« cssosees Ame‘r‘man umatra )3 0., 1t Slodi e B0
G 14‘32 . Kl}‘pStem’ I\“ew . o £ s G Ly “ 64.51 | 65.40 | 1568 7B
146‘8 ¢ - % B Sk - . “ . : AR e T
> 0 £ o «“ R L= v ¢ : 5 : ) ahie el E
e et s i ek o .
1572 % “ 8o B e e :
>
Muriate of Potash. 5
gl ; SR EeglL C el Bl DRE T
ies Hall Co., Waterbury ...... Sampled at Factory ....... 72 e -

o IP{p()t(l)lS;all:‘leerstilinaelrl \%/%yrk\gvﬁirv?uﬂ?c’)rk ... | F. A. Bartlett ’1‘reef E)épert Co., Stamford ......... I gg g4 go‘oo o

s erkshi ili Bri > T, 'W. Ryan, Stratford ........s e e T . =

T el Gt T I e e S R 52.22 | 48.00
e Gunther Bros., Rockville ......ccovenves =i
, . Chittenden Co., Bridgeport ....... X e e e e 50.39 | 50.0 4

igog I(i:'on]‘—s)olic<:ialte:1mRendering Co., Boston ..... A. E. Shg{)@, IEIZO?W;\CIZW. 'I'—I'aven ................ el g
1 158 | Consolidated Rendering o ttord o B e e P 799 | 000 | 3687 &
1687 | Everett B. Clark Seed ,Co., ilford .. - = iah : : :
o Eaﬁstle(rln &tates Bt e E B. W. Bishop, Guilford .....ccoveeeninnecieeecnns 50.55 | 50.00 | 2407 E

eld, Mass. «...o.ooceeeesinniencieinns ' i
g In{&matlonal AEge T e E. D. Bartlett, Guilford ...oveveenceceeanncecnennns 51.67 | 48.00 | 19 5
T e o L S e 2 15 ral !

TaBLe VIII. ANALYSES oF Porasm Savrs—Continued.

1
! Potash. |
s J ; =
= M |- | Sl e
= anufacturer or Wholesale Dealer. | Dealer or Purchaser. : 1 3 =
8 | = g <
Bt ‘ | = 8 =
. | | 8 0o
%
Muriate of Potash—Concluded.
Sampled by Station: : : Yo %o
2089 | Nitrate Agencies Co., New York ........ B N Austing, Suffield oo e 48.99 | 48.00 | 2089
2150 | F. S. Royster Guano Co., Baltimore, Md. | Hitchcock Hardware Co.,-Watertownl o= o oo oos 49.61 | 48.00 | 2150
1454 | I. P. Thomas & Son Co., Philadelphia, Pa. Highwood Vegetable Growers’ Association, Highwood 50.85 | 50.00 | 1454 =
1809 | Ultiited States Guano Co., Baltimore, Md.. Knowles, Lombard Co., Guilford ................. 45.00' | 50.00 | 1809 G
2122 | United States Guano Co., Baltimore, Md.. Knowles, Lombard Co., Guilford ................. 50.27 | 50.00 | 2122 >
v ’ o
Sampled by Purchaser: >
2060 | Apothecaries Hall Co., Waterbury ...... Brancis M -Co& Litchield =70 - e v s 51.79 | 50.00 | 2060 §
» wn
Sulphate of Potash. l
Sampled by Station: [ =
1587 | American Agricultural Chemical Co., New ’
Motk el s i e Geo.'S. Phelps & Co., Thompsonville v............. 47.02 | 48.00 | 1587
1610 | Apothecaries Hall Co., Waterbury ... J=P. Nortons Broal Bevoks i v oo | 48.53 | 48.00 | 1610
1578 | Berkshire Fertilizer Co., Bridgeport ..... SANpIEEAE BacOry e e 50.15 | 48.00 | 1578
1861 | E. D. Chittenden Co., Bridgeport ........ E.-JoBantle, Glastonbliry oo ininnns s 48.77 | 48.00 | 1861
1581 | Consolidated Rendering Co., Boston .... | L. T. Frishie Co, New Haveli oo s dun e oo 50.01 | 48.00 | 1581
2438 | International Agricultural Corp., Woburn, :
Massil - e e = e James T. Caffrey, Cromwell 5.t 50.0I | 50.00 | 2438
2433 | Olds & Whipple, Inc., Hartford ........ Sampled A Factoryratar o o 50.05 | 48.65 | 2433
1676 | The Rogers & Hubbard Co., Portland ... Sampledatihdetory—at e 50.390 | 48.00 | 1676
* Contains considerable sulphate,

oy
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TasLe VIII. AwnavLyses or Porase Sarrs—Concluded.
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DRY GROUND FISH . ' ‘ 35

' IV. RAW MATERIALS CONTAINING NITROGEN
' AND POTASH.

ly two samples of this group of materials have been
mined, both taken by the station agent.

592. Nitrate of Soda and Potash. Apothecaries Hall Co.,
terbury. Sampled at the factory.

088. Naco Brand, Nitrapo. Nitrate Agencies Co., New
k. Sampled from stock of E. N. Austin, Suffield. - ;
ample 2088 was deficient in both essential ingredients.

TaABLE IX. ANALYSES OF NITRATE OF SopA AND PotasH.

1592 2088
................................ 14.84 14.12
St manteed R DL i b 14.80 15.00
. Equivalent to ammonia:

st L B SSeviat AN Eton Ry LA G 18.04 17.17
Piaranteed s dU L0 G el e 18.00 18.25

Potash :
Faiail WSS S R W L RIS | 13.48 14.77
Biinranteed | . coadenion i we R I Ll 12.00 15.00

/. RAW MATERIALS CONTAINING NITROGEN
AND PHOSPHORIC ACID.

DRY GROUND FISH.

wenty-six samples of dry ground fish were analyzed, ten of
ch were official samples drawn by the station agent. All of
official samples equalled or exceeded their guaranties except
4 which was 0.32 per cent low in nitrogen and 2090 which was
cient in phosphoric acid.
the official samples the average nitrogen found was 8.80
cent and the average phosphoric acid 7.59 per cent. Own the
is of the prices quoted to our agent, allowing 4 cents per
und for phosphoric acid, nitrogen in this wmaterial cost about
.7 cents per pound. A similar calculation last year showed the
C per pound to be 37.9 cents.
nalyses are given in Table X.




TasLe X. AnarLvses oF Dry Grounp Fism.

Nitrogen. Phosphoric Acid.
ki :
3| % 3
g | Bb -
= Manufacturer or Wholesale Dealer. Dealer or Purchaser. 'g : § ®.8 'g § S
z 8 s .8 B 8 g Z
o 2 & £ 8 ) =
2 s 3| 8El3 | 3¢
@ & SR g | &
Sampled by Station: %% % % % %
1896 | American Agricultural Chemical Co., | Geo. S. Phelps & Co., Thompson- -
New - York ' oo N ville = .o 850 | 823 | 1034 | 7.85 | 6.00 | 1896
1614 | Apothecaries Hall Co., Waterbury .... | J. P. Norton, Broad Brook .... 861 | 820 | To47 | 6.30 | 5.00 | 1614
1522 | Berkshire Fertilizer Co., Bridgeport .. | T. W. Ryan, Stratford ......... 825 | 822M1003| 733 | ... |-1522
2367 | E. D. Chittenden Co., Bridgeport .... | E. J. Bantle, Glastonbury ...... - 882 | 8o00°| 1072 | 7.05 | 6.00 | 2367
2408 | Consolidated Rendering Co., Boston .. | W. A. Forbes, Silver Lane ..... 8.32 | 822 | 10.12 | 10.15 | 6.40 | 2408
2090 | Nitrate Agencies Co.,, New York ..... E. N. Austin, Suffield .......... 973 | 905 | 11.83 | 573 | 7.00 | 2090
- 1679 | Olds & Whipple, Inc., Hartford ...... Sampled at - Factory ... .o.oveeniis 8.06 | 823 | 1080 | 7.48 | s5.00 | 1679
1554 | The Rogers & Hubbard Co., Portland | Sampled at Factory ............ 0.13 | 9.45 | 11.10 | 8.63 1554
1916 | Sanderson Fertilizer & Chemical Co., k
New Haven . oo s s Phelps Coal Co., Glastonbury ... | 856 | 823 | 1041 | 7.53 | 6.00 | 1916
2188 | Wilcox Fertilizer Works, Mystic ..... Sampled at Factory - .veisies 0.00 | 0.04 | 11.05 | 7.88 | 6.00 | 2188
Sampled by Purchaser:
943 | Berkshire Fertilizer Co., Bridgeport .. | American Sumatra Tobacco Co.,
: , Blootnfield o= o= btosios oo o 8.52 o 10.36 | 841 943
944 S & i g = & o8 L 0.50 | 8.62 944
057 « ¢« <« “« « “ 8‘31 = 10.10 7.04 057
958 113 €@ 13 €% 11 13 8.15 9'91 8'10 958
959 3 “ 143 14 143 “« 8.20 0.97 8.33 959
1028 £ 2 ¢ - ¢ i 8.44 1026 | 8.01 1028
1030 £ i = = & 5 8.46 1029 | 851 1030
1031 i “ « & 2 £ 8.17 9.93 | 8oz 1031

Nitrogen. \Phosphoric Acid.
£ —
% Manufacturer or Wholesale Dealer. Dealer or Purchaser. 'g § 8’% 'g § -
z g = S F 3 = z
P £ 53 g2 & & o
3 3 3 £5 | @ e
s 5 5 g S s =
@ = B =g | =8 5 | @
Sampled by Purchaser: % % % % %
1032 | Berkshire Fertilizer Co., Bridgeport .. | American Sumatra Tobacco Co., :
Bloomfelds ... < i st 8.29 10.08. - 8a2 L .- tra3s
1033 ¢ s s # 2 < 811 9.86 | 8.30 i 1033
1034 ¢ £ = = ¢ e 7.97 0.60 | 8.38 T eLO2A
1035 & £ - . & € 8.23 10.0I | 8.00 s e |WFO3E
1036 L i i i £ & 812 |-l | 987 -8 rssin o 1036
2153 & « L £ E. N. Austin, Suffield .......... 838 | 823 | 1010 | 685 | 6.00 | 2153
1804 | Olds & Whipple, Inc., Hartford ...... Huntting Bros., East Hartford .. 848 |« .. | 1037 |- 720 <ou (21804
1822 | Olds & Whipple, Inc., Hartford ...... American Sumatra Tobacco Co.,
Bloonifeld ... ta 8.51 10.35 | 6.68 . 1822
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GROUND BONE. _
Twenty-six samples have been examined, all but two of which

CONNECTICUT EXPERIMENT STATION
were official samples.

40

In the

Sample 1593 was deficient in nitrogen (0.2 per cent), and 2496

was considerably below guaranty in phosphoric acid.

other samples guaranties were substantially met and in most cases
there were liberal overages in both of the elements of plant food.

SzS1
€891
mHnH
8681

Sogr
9091

gobz
76381
€651
€081
4% £
9LS1

6oz
LSS1

08S1

]

"oN uonelg \




‘TaBLe XII.

AnarLyses oF Grounp BonNE—Concluded.

BULLETIN 270

42 CONNECTICUT EXPERIMENT STATION
o~ (=2}
§.MIR RS SRR e
g 8§ v B X & ¢3R <+ ©
‘ON UO!IEIS G e N L] Ll - - Q4 Q - -
) o
‘ Copial i N SRR - B M ] o o T Kbt S ’
S )
3 wme |l B 4 8 I 3O 8RS 3%
8.2 uey} 19SIBOD n -
24
%Té i ieliiie e o 909 \g,i
() -gu[OS-I (&) & “ = e % 5
= ugx{wsum S 4 % &8 8 3 & BR8 =t
0 o o Q
& 87 g lo\ 8\ 0 Q ogg
Q 5 QQZHEIEUD & (\i o 2 2
B i g% & 8§ Rlwed
i)
g3 ~N N (=]
B caEls Ble alaid iy 8
| & ] & i 7 5 w <t = \O
L% i 8 ¥ 8§ 8- % 8 I8N 8
: he]
1 - Io < N N OO H O O(l\)) 2
‘uofoiiu Je10} 03 TR el Gl e S ll: 20&8) i
i judeAmba BrUOW WY + <+ F o
\
10\0 O
SRS N ey WER
i 0 ‘pasjuRIEND 22 S G RS
[ &

g ol
2 SE R gl o anE gl
i i in DY % B b o d Y amd a4 o
‘
| » AL S ) o e e

SRR A G g s Al
SO S R e e
LIRS R £g :
Plrah W R e e
S et e T G g g tg
L =
o . = & o
. . oy - .Bﬂ 3 *c
g g S i & & OJB Q2 0.0
) ‘6 o = = a5 A A
| : T R - e
‘ - iRl Bl B S :
| 5 & G = e < O S
| = i E (5] S5 a0 SR
| o [aa)] "o‘ = B H OO0 v Eo
| g 8 A B GEECr S
| 8 e R S = ....;>::|jv;m S
| O a o 1) o S = =
| 3 s ° G & a” o83 AohT
| 5 g M e R & e
| 3 M Sl e, & -3 A
| 7 i v g b 38.‘E‘Dm SESE
| o &2 8E el
| Aar @RS i . £8= ¢ 58 E8
[=} = . B 0SB O O
f e EoO<eE  EMEM
| @ed A BiG b me i
| ‘ | Y R IR e
" o TRt R I R 8
| L egig e e TR e g e a0
| i I o R 0 O -
| ) . G A A L ot 2;‘ i gt
| g i Ty :% :6:.’-'%:62 S T
e 6 SR 06 b e o I :O:'—EZB» L : “
.S‘U ."U .@.7:03 .U D“'F‘_‘g f' SoE |
= % i < . - . .
5 S Aag e a e pa T E
g b= R e L eE s
3] =800 ‘S g Ngw rn A hele N e
g SE A B T e il S SR
= o E CE 1 TE2d ¥ 4B S E;‘é
= . . . . . N
= S M T a B TE B
= Jé‘m:w-w-“)~ OQ—*E:gh < =
SRR R e IR s £ =7}
S iy gy Lall BLWG e L oz
el e RO e s R
) 8
Molodof o5 JE . 8 5
Sl Bre e o v < 2s
P tland S R as e g
ETERE e el e n
: ~ o ~ o
sl B o RS
T ol T R T T

MIXED FERTILIZERS 43

MIXED FERTILIZERS.

MIXTURES CONTAINING ONLY NITROGEN AND
PHOSPHORIC ACID.

'Only four samples of this group of fertilizers were examined.
1731. Top Dressing for Grass. Olds and Whipple, Inc.,

Hartford. Sampled by the station agent from stock of F. T.
Blish Hardware Co., So. Manchester.

2439. High Grade Tobacco Starter. Olds
Inc., Hartford. Sampled by station agent at the factory.

2644. Ammo-Phos. American Cyanamid Co., New York.
Sampled by station agent from stock of Olds and Whipple, Inc,
Hartford.

1748, 'Swift Sure /Tobacco  Starter;. M, L. Shoeniaker and

Co., Philadelphia. Sampled by station agent from stock of F. S.
Bidwell & Co., Windsor Locks.

Analyses are as follows:

and Whipple,

Station No. 1731 2439 2644 1746
%o % P %

Nitrogenl-faund |,/ 50 el i 6.43 8.61 15.80 3.27
guaranteed. ;. . oo a0l 5.75 8.23 16.45 3.25
Ammonia equivalent to nitrogen 7.82 10.47 10.21 3.98
Phosphoric'aeid, total Vil A0 4.95 5.45 21,55 13570
available, found ............ 4.35 4.55 20.82 ITe5
guaranteed ....... 4:00 3.00 20.00 10.00

In all these samples the quality of the insoluble organic nitrogen
was satisfactory as judged by the usual methods.

MIXTURES CONTAINING AMMONIA, PHOSPHORIC ACID
AND POTASH.

In Table XIIT are given the analyses of two hundred and fifty-
five samples of complete fertilizers, sampled by the station agent,
and of fourteen sampled by purchasers, making two hundred
and sixty-nine in all. ]

The figures in the column headed “grade” represent the
guaranteed percentages of ammonia; available phosphoric acid and
potash in the order named. Thus, for example, 4-8-4 means that
the brand is guaranteed to contain at least 4 per cent of ammonia,
8 per cent of available phosphoric acid, and 4 per cent of potash.
T_he figures in the analyses which correspond to these valuss are
given in bold face type so that the comparison between the plant
food guaranteed and that found on analysis can be readily made.

. The essential facts concerning the inspection may be summar-
1ized as follows: ;




44 CONNECTICUT EXPERIMENT STATION BULLETIN 270

Total number of official SAMDPIES u ... vevivionienionneciessnnsns . 255
Samples considerably deficient:
Deficient in onelatemi i i s o s simhmeas ot 74
) i VEWo items Aty 11 LR Sl S 10
i 11 PRTEE TEOIS e s & wisdreotinser sl Smiatoe 0
oAl b A i s S G siens § s & WAk Ron o s elb stk « 1 o Joathl &4
Total Aot eiBn Cles, db A sl b s resiions is s b iny rbsiots. s s o s timusmivicls & (olbielensle 04
Total guaranties made, (total samples X 3) .......coveniunnnt 765
Total number of samples showing deficiencies in money value
of $1.00 Per tON OF MOTE ..vvvvrvreeeneeonrnnnanneoneaness 13

This summary shows that about 1/3 (32.9 per cent), of the
total number of samples examined have failed to satisfy their
guaranties in all items of plant food. -Seventy-four samples were
deficient in one ingredient only; ten were deficient in two ingre-
dients; and none were deficient in all ingredients. Amounts of
plant food have substantially equalled or exceeded guaranties in
87.7 per cent of the total number of guaranties made; and, when
overages are balanced against shortages, samples have shown
commercial values! substantially conforming to those required by
the guaranties in about 95 per cent of the total number of samples

examined.

CONCERNING GUARANTIES.

A study of the distribution of deficiencies in plant food shows
that those in ammonia, phosphoric acid, and potash are about
equally distributed, there being 35, 28, and 31 in the order named.
While in the majority of cases analyses show that guaranties are
insured by liberal overruns, yet too often there is evidence of in-
sufficient allowance for reasonable margins of safety.

Analyses as soon as made are reported to the manufacturer,
to the dealer and to the purchaser. In case of considerable defi-
ciencies, second samples are analyzed if such have been taken or
can be obtained. Thus questions arising concerning analysis or
sampling may be investigated and adjusted if possible.

The following comments may be offered with reference to the
samples cited. :

9312. A. A. C. Co’s National Market Garden Fertilizer. This
was guaranteed 4.00 per cent potash and 3.66 per cent was found.
The manufacturer obtained 3.76 per cent on a duplicate portion
of our sample. i

2327. A. A. C. Co’s Quinnipiac Market Garden Manure.
Guaranteed 7 per cent potash. We reported 6.65 per cent whereas
the manufacturer found 6.79 per cent in a duplicate portion of
our sample.

1773. Armour’s Big Crop Fertilizer 5-8-7. Our report
showed this sample to be low in ammonia and in available phos-

1 Ammonia has been reckoned at 20.6¢ per pound; and available phos-
phoric acid and potash at 4¢ per pound each.

MIXED FERTILIZERS 45

phoric acid. Checks by the manuf i g
L y the manufacturer substantially agreed
2099. Royster’s Bully Guano. Guaranteed
; 5 per cent potash.
(il.cl)r lspogtg showed 4.66 potash and the manu%)acturer’spcheck
wed 4. 4
Zent. 4.63 per cent. Rechecks by us showed 4.53 and 4.51 per
1857. Bowker’s Stockbridge Truck Manure. A i
5 t -1 Anal h
this to be a 4-8-6 instead of a 4-8-7 brand as tagged.a y’ls“llfesmzzi(—l
facturer questioned the sampling but no error was found in the
ipslllaectlonfreport. A second sample of the same brand substan-
i;a p}(/) t;(;rﬁ ormed to guaranty in two ingredients but was deficient
DEFICIENCIES TN MONEY VALUE,

Thirteen samples show shortages in money value i
$1.00 per ton, such shortages being duly balanZed agziirlllgt z);;ezsvec;t:
runs shown, and reckoning ammonia, available phosphoric acid
and potash at the values previously cited (p- 44). In all these
cases second samples were secured if possible and analyzed if
obtained. - A summary of deficient brands is given in Table XIV.

TasLe XIV. BraNDs SHOWING COMMERCIAL DEFICIENCIES

Approximate defi-

No. Brand. ’ Clen1cy ok
2495 ; / value per ton,
1773} Armour'siBig Crop 5807 1| Sl 2 Bl g i 1 $1.20"
:2[3:757 Bowker’s Stockbridge Truck Manure .. 1.16°

7 : ; e Mantire . elevaldss )
2525} Chittenden’s Potato Special 6% Potash ........... 2,17

2411 Chittenden’s Top Dresser 4% Potash ...

2416 DaveyiTree Food a2l T i il S i o o
1903 Fiastersy, Stabep an 8ol L1 LDl T 27 a0 e e oy
2442 International Tobacco Producer ................. 3.2‘7‘2
2083 Lowell Top Dressing 7-5-2 (0 i Al | ;.ioz
2511 Piedmont Mt. Airy Harvest Brand 8-6-6 .. .. ... .. 3' o°
2149 Royster’s Valley Tobacco Formula 12

2497 U. S. Guano Co. Standard U. S. Farmer’s Formula 3:28

1
Based on average of two samples

2 Second sample not defici
cient. Average i
® Second sample not deficient, e I on d b

Sarz;‘lxttientlo}? has .alreagiy been directed to the fact that these
butpes showing” considerable’ commercial deficiencies constitute
= sdper cent of the total‘ number of samples examined. If
ese data are incorporated {with similar data for the previous four
}ffear.? we shall gain some conception of what purchasers of mixed
ZII:? élzersI have received for their money during the five year
gfﬁc(i)al. t alppears from Table XV that in this interval 1276
o samples have been analyzed, and that 1153 (g0.5 per
) samples have substantially met or have exceeded the com-
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Lo s
mercial valuations represented by their guaranties. A few manu-
facturers, of whose goods less than 10 samples have been
examined in this stated period, are not included in the summary.
The products of a given manufacturer are more adequately judged
on the basis of a period of years; but in order to recognize
improvement, if made, the comparative figures for the past year
are given separately.

TaBLe XV. CoMMERCIAL DEFICIENCIES 1021-1025 INCLUSIVE.

L] g Number Per
3 equaling or exceed- cent
Total number ing guaranties in 5-yr. | Per cent
Manufacturer. of samples.”  in money value. period. | in 1925.
American Agricultural Chemical
alie il e el PRI [l 218 207 05 100
Apothecaries Hall Co. .40 i 39 30 100 100
Armour Fertilizer Works ....... 55 39 71 78
Atlantic Packingl Codol i Ll 37 33 89 100
Berkshire Fertilizer Co. ......... 40 : 40 100 100 .
Boardman, BB ca b iaangiat 10 10 100 100+
Bowker Fertilizer Co. .......... FLoh 63 89 03
Bridees PAISIDING Sons el 10 10 100 100
Chittenden, B D.1Co. 5505544 ques 34 30 88 63
Clark, "B B.iSeed (Coy /2o sniihin 23 21 o1 100
Coe-Mortimer Co.,. The vl 30 27 00
Eastern States Farmers’ Exchange 49 41 84 00
Essex' Fertilizer (€6: . iainie v o 35 34 97 100
Beisbie, il Ml Cov bl el 57 47 83 100
International Agricultural Corp... 46 41 89 9z
Lowell Fertilizer Co. ........... 5I 43 84 89
Mapes Fertilizer and Peruvian
Girnaio a0 G Rl R 65 64 09 100
New ‘England | Fertilizer'h o000 42 39 03 100
Nitrate: Agencies (Lo 445 aeielin 14 11 70 Bl
Olds & Whipple, Inc. ........... 209 29 100. 100
Parmenter & Polsey Fertilizer Co. 19 18 05 100
Piedmont Mt. Airy Guano Co. .. 19 11 A BRI 00
Rogers & Hubbard Co., The .... 67 65 07 100
Roystet, F. 8, Guano:Co.f| L0 37 257 73 86
Sanderson Fertilizer and Chem-
deailbs@ou i R I e 41 39 05 100
Shoemaker, ML L& Copaes 20 os 13 13 100 100
Springfield. Rendering .......... 22 20 o1 - 100
Virginia-Carolina Chemical Co... 45 42 93 100
Wilcox Fertilizer Works ........ 41 38 03 100
Worcester Rendering Co. ...... 17 T 82 100
TEotal i, st ] LiT206 1,155 o1 05

Tue “New EncLaxp StANDARD NINE.”
Of the two hundred and fifty-five official samples of complete
fertilizers, less than one-half (113) have fallen in the “Standard
Nine” group; but if grades closely corresponding thereto are

e Lint B (et e e s o e s e b "
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 included the number is somewhat over one-half (133). Last year

it was found that about 36 per cent of the samples examined fell

‘exactly in these nine grades whereas this year the proportion is
per cent. As was the case last year, the largest number of

amples have fallen in the grades 4-8-4 5-4-5, and 5-8-7.

~ In the following summary the “Standard Nine” grades are in-

dicated in full face type.

Grade. No. of Samples.
DT 000 low s e maptitie SUELL L e nile g Sl Dl e o
A e M R s R S e e 2
il Bt Sl S S e R et e g
Bl LR s i AR D Sl 6
B EO=h ke T ale) el Wk LUV IR RN A TG 0
i S R e A e (H L S L I
S L e S R e b B 32
it DTERR B IRt SNSRI Rl B T H 1
R R O S R L B SRR 10
itoe AR P OB B R S R 10
BER AR S L0 R S g 0
(LSRR e S GRS ST S D R GRS 29
S A e s sl e LRl S B R 3
BBl iy Ll B G G R 28
BRALG ity s Bl R L T S L 6

SRt hy et ey Lo, i IR B L 133

QuaLITY OF THE INSOLUBLE ORGANIC NITROGEN.

The accepted methods of evaluating the insoluble organic
rogen in fertilizers determines the proportion which is “active.”
hus activity values of under 50 per cent by the so-called alkaline
ethod and 80 per cent by the so-called neutral method are taken
s indicating inferior forms of nitrogenous materials. In several
rands examined during the past season values somewhat less
han these just given have been found; but in all these cases the
ercentages of water-soluble nitrogen plus the active insoluble
nitrogen exceeded or closely approximated the nitrogen guaranties
and the question of quality was not raised.
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ConNTAINING NITROGEN, PHOSPHORIC AcID AND PorasH.
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A 5 D e, e ) S MR U

Station No.

2020
2029
2028
2024
2027
2022
2025
2018
2331
2306

2311
2021
2019
2315
2026
2304
1624
2500
2314
2307
2312
2308
2310
2309
2313
2321
2327
2326
2329
2330

1619
1618
2322
1609
1622
1623

2492

Nitrogen. g Phosphoric Acid, Porash,
. 18
L B —
Manufacturer and Brand. Grade. Place of Sampling. “ ] o -“g g‘:éo ﬁ 7
. ¢ | e E E | 8 o S
£ 2 28 | 2% Ele 8 T 7 i
sl mEtES L B e 8 e s e
Sampled by Station: e j
American Agricultural Chemical Co., % % % % % _
New York. G 1| s lsiclomals Wil ol 61| sl e
Complete Potato Mixture ............... 3-8-4 | Glenbrook .14 | 035 062 | 046 | 257 | 312| 083 | 9.00 | 8.2
....... ] a2z | o ) . 3. !
Crescent Complete Manure ............. 2-8-3 | Bloomfield ....... o.13Mio 7l Jos5il 1es8il T T.07 246/ 41088 oS 8.2; , 3‘8‘;’ gg:;’ :g:g
Double A Tobacco Fertilizer ....covsnees 5-4-5 | Bloomfield ....... 038|071 | | 0173 205 421 | 512 028 | 440 | 412 | 044 | 508 | 2028
Fanm Favorite L.bsessssrsobs sonosny st 2-10-2 | Farmington 0.14 | 100 048 | 036 | 1.08 | 241 | 061 | 1055| 9.94 | 280 | 2.80 | 2024
Fish and Potash .......... N 3-10-3 | Granby 4. 036 | 1.00| 045 | 055 | 245| 208 | 082 | 1050 | 9.68 | 3.20 | 3.20 | 2027
Grass and Lawn Top Dressing .......... 6-6-4 | Warchouse Point . | 168 | 256 | 023 | o057 | so4i| 613| 033 | 670| 6.37 | 3.99 | 3.99 | 2022
7%}%mﬂ1FaMma ................... 4-8-7 | New Britain ..... 043 | 167 | 06r| 052 | 323 | 393 | rIo| 890 | 7.80 | 6.66| 6.66 2025
I]gmvlirsal Ehosphafie(‘. ol e 1-8-2 | North Haven 0.06 0‘42 663 | 062 | 174 | 211 | 090 | 000 | 810 | 207 | 207 | 2018
owker’s Lawn and Garden Dressing .... 3-9-2 | Hartford 0.42: 14102 033 | 1.57 | 258 I i 11.30 :
Bradley’s Complete Manure for Potatoes i i 54 3 976 | 2.06 | 2.06 | 2331
and Vegetables ......coveiimnoiicessan 4-8-7 | ‘Bethel ..o 0m 0.42 | 1473 0.61 0.53 3.20 el 8.66
‘ Bradley’s Complete Tobacco Manure .... 5-4-5 | Glastonbury ......% 040’ | n onr| IaigB i ;03 02161 4:21 ggz (6)'19;7) 2-90 ';’306
Bradley’s Corn Phosphate .............. 2-10-2 | Bethel ..........8 005 | o8 | ioEs| o] 180 |. 2y | lo6s: Howss| iu.0s 2.33 2-49 23;1
Bradley,s New Method Fertilizer ........ 1.8-2 | Meriden .........8 016 | 036 030| 039 e Sl 29 2.25 2.:253 021
Bradley’s Northland Potato Grower ..... 4-8-4 | Colchester ....... our | led et | |30 3 1g.. aRsll oL 96 7.85 ‘ 4.05 .05 2019
Bradley’s Potato Fertilizer .............. 2-8-3 | Canaan ......... 8 007 | 6o | 048 | oo | 84| augoBil 86 5 - 4.05 | 2315
Bradley’s Potato Manure ............c..- 8.2 | Merid . -7 65| 7871 3.0 3.06 | 2026
anley s i iy s 3534 STIGRILY ol 0.18 | 1.35| o042 | 052 | 247 | 3.00 | 079 .860 | 790/ 379 379 | 230
Bradley’s XL Superphosphate of Lime .. 3-10-4 | Thompsonville 1 015 | 1.48 | 049 044 256 | 1596 |1 voenl ToaE : . ,.8 304
Bradley’s XL Supex:phosphate of Lime .. 3-10-4 | Simsbury :...c...8 012 | 143 | 0355 | o043 | 233 | 308| 070 0l Ig'lg | 3.63 3-65 1624
NaQOnal(:onnpmte Tobacco Fertilizer ... 5-4-5 | South Windsor o04s | oo | 018 | 282 ot gl e 43 i 3. 3.63 | 2500
National Eureka Potato Fertilizer ....... 4-8-4 | Danbury ........3 0.5 | pnGrat ol e se L e el 398 g 8.5‘; 4.27 0.4I | 5.44 | 2314
National Market Garden Fertilizer ....... 3-8-4 | Wallingford .... ois | EELE T TR n T gy ol 9.06 g.gx 4261 424 | 2307
National Potato and Corn Phosphate .... 2-8-3 | Danbury ....... .8 Sl TR e e o '8'46 .4g 3 3.66 | 2312
National Premier Truck Manure ........ 4-8-7 | Warehouse Point ¢ 054 170 | 057 | 035| 336 409 s 7-7 3~(I)5 3.05 | 2308
National White Ash Tobacco Grower ... -3-7 | Warehouse Point .- bic | aedienat nes v e 7-27 0-29 3.88 7.94 (7).62 7.12 | 2310
Na‘gioqal_ XXX Fish and Potash ......... 3-10-3 | Wallingford ...... 032 | 105| 027 | 066| 250 3:04 0.58 10.67 Ig.gg ! g 7.§c8> 2309
Qu}nngp{ac Cotn Manureis s issriss 2-10-2 | South Norwalk ... 004 | o8| o3t IS i s 0".63 10.62 .09 gg 3.3 2313
Quinnipiac Market Garden Manure ...... 4-8-7 | New London .:0... 0.81 1.83 | o.11 0.61 336 | 409 | 0.30 8’5 ggg 6.64 ,2,04 2321
Qu@nn;pliac Pqtato Phosphate .....aeenis 2-8-3 | New London ..... 0.14 0.57 0.45 bk 4 0 0149 8'4? , 7.92 z.hs 2.63 Zgzg
‘ Qu}nn%p{ac Prime Tobacco Manure ...... 7-3-7 Manchestqr 058 | 064 | 023 | 4.47 <o a0 bz 4.08 -7 olé 'é 32
Quinnipiac Seed Leaf Tobacco Manure .. 5-4-5 | Gaylordsville 0.51 | 060 | 000| 203| 413 | 502 | 020 4‘53 23; 0.52 Zgé Zg;g
: Apotléecaries Hall Co., Waterbury. | | it iy i
iberty Corn and All Crops 2-8-2 ....... 2-8-2 | Middletown L1 | o027 | oz22| 032 12
Liberty Corn, Fruit and All Crops, 2-12-4. 2-12-4 | Middletown 003 | 1.24| 041 O.?4 ?.82 22? igg ig;é 12-53 3% 3-3; 12198)
Liberty Corn and Vegetable, 3-6-10 ...... 3-6-10 | Greenwich .......8 0.83 1.55 | 0I4 | 032 | 2.84 3:45 0'64 7.22 6.38 13‘82 4'214 ik
Liberty Fish, Bone and Potash, 3-104 ... 3-10-4 | Broad Brook ...... 004 | 1.56| 079 | 021 | 260 | 316 Goe L Iog 3 10.82 2322
Liberty Market Gardener’s Special, 4-8-4. 4-8-4 | Cheshire .........4 080 | 2002 | 021 | 030 .342| 416| 1.20]| 040 8.2?) 2 : 4.02 1609
Liberty High Grade Market Gardener’s, i e 3 . : . . 4.35 4.35 | 1622
G RE R G e GR LR F el L o 5-8-7 est eshire ...\ 02 IS5 e g5l el - : ‘
Liberty High Grade Market Gardener’s, : Ay R o9t 088 | 908 | 820 | 685 6.85 | 1623
R N SIS S b e e 5-8-7 | Middletown ..... 007 | 283| 023 013| 416| 506 | 000 | 015| 825| 678 | 648 | 2492
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Tapie XIII. ANaLYses oF MIXEp FERTILIZERS CoNTatNING NITROGES,  PRUSFEARIC A C AN PorsshriContiviiy
—Continued.

\ - Nitrogen. ‘“:':: ! Phosphoric Acid. { Phtash
(3} et &~ [
. Manufacturer and Brand. Grade. | Place of Sampling. . o k) l§ g:&j <
= | % 5 e 3 CEs ] = .
e ‘ l 2 = = 2 <@ 2 o s s
g | E LBl s s T3 | 3 o i “
e | E 3 83 85 < ot g : =y 5
8 1 F | @Rear L EE ) g g e g R TR
LR S il 1 ! /»:/_’!l — Os o = <98 3 2 ﬁ;ﬁ 3 E g
Sampled by Station: % | % % % % B
Apothecaries HalldCo., Waterbury—Con. 4 Y “ ‘ “ 7% 7o %0 % % % %
2323 | Liberty High Grade Tobacco Manure ... | 7.5-4-7.5 ast Windsor ... 050 | LI8| 056 | 382 | 6.06 ! |
1617 | Liberty Tobacco Special, 5-4-5 ... 5-4-5 1 Middletown ...... ; 008 | 122| 032| 282 | au4 'gig 8.’;‘2 8.84 5.58 | L4 8.65 2323
2324 | Liberty Top. Dresser Grass and Grain, s ied ‘ \ i i G 45 6.15 0.93 4.61 | 1617
OO S TR RS S S T 10-3.5-8 | East Windsor .... & .10 ‘ 0.00| 025| 1.08| 852 | 10.36 71 5
i -8- : : 3.07 05 | 4.88 | B8.88 \
1613 | Liberty Top Dresser ...........coeevevees 7-8-3 1 Broead Brook .=t 1.80 | 3.1l ee1!| 0T b6 g - 8.88 | 2324
i P | S 057 7.00 | 063 | 8900 | 8.27 | 3.50 | 3.50 | 1613
Armour Ferté:lizer Works, New York. N il 1 i |
1625 | Armour’s Big Crop Fertilizer, 3-8-4 ...... 3-8-4 | Thompsonville ... = 0.04 1.60 | 038 | o3 2.6
2055 | Armour’s Big Crop Fertilizer, 4-6-10 .. ... 4-6-10 | Ansonia ......... .10 | Lz27 | 028 o‘éf 3.2% g;é ! 82? gé3 835 3.86 | 3.86 | 1625
2047 Armour:s Big Crop, AR IR R e : 4-8-4 1 Milford .......... ‘ i o7z | 1.34| 033 | 086 | 328 3:95 o 8'42 g;}: : Io.og 10.07 | 2055
2048 | Armour’s Big Crop, 5-8-5 «c..un- Ly 5-8-5 | Milford .......... : 040 | 1.76 | 096 | 0.81 303 | 478 | o33 8‘70 5 4.4 4.48 | 2047
2058 | Armour’s Big Crop Tobacco Special ..... 5-4-5 | Thompsonville ... = 060 | 0I6| 002 | 3.33| 4.11| 5.00 ~ 2 i I5 | 498 | 4.98 | 2048
2054 | Armour’s Corn Grower, 2-8-2 il 2-8-2 | Danbury ......... 004 | 1.I3| 033 | 062 | 212 2:58 O.g‘I 555.60 4.65 | 047 | 5.18 | 2058
2495 | Armour’s Big Crop Fertilizer, BB i b 5-8-7 | Ansonia .......... 1 099 | 1.68 | 038 | 080 | 3.85| 4.68 0'83 o 'g-99 2.06 3.06 | 2054
1773 | Armour’s Big Crop Fertilizer, 5-8-7 ...... 5-8-7 | Wallingford ...... 3 092 | 172 | 062 | 060 | 386 | 4.69 0'48 8.25 7';; 7'22 2‘68 2495
[ y ) i : g ; 29 | 1773
Atlantic chking Co., New Haven. o s ;
2355 | Atlantic, 5-4-10 ......... el T w s 5-4-16 lastonbury ..... .49 1.01 030 | I, ;
2056 | Atlantic Corn and Grain Fertilizer, 2-8-2.. 2-8-2 | Waterbury' ....... 4 002 | 089 | o0.20 o.g% 4112? gi: gg§ ggs 2'37 082 | 16.71 | 2355
2328 | Atlantic Market Garden; 486 4. sauba. . 4-8-6 | Silver Lane ......08 B 088 | roa| 036 08| 317 3:85 0"46 '05 8'00 219 | 2.19 | 2056
2057 | Atlantic Special Vegetable and Potato 05 . ; 9.05 -59 6.08 6.08 2328
Crower: H-8A M s R i U L s e 4-8-4 aterbury .. Lol ‘ ) 069 | 1.36| 043 o0.80 28
2356 | Atlantic Tobacco Grower, 5-4-5 . ..c.ovee 5-4-5 G}astonbury s 1.05 0.75 0.62 1.7% 2'17 gg? g'gg ?'95 8.25 4.27 | 4.27 | 2057
2352 | Atlantic Toba.cco Manure, 5-86 ......... 5-8-6 | Silver Lane ...... & 1.25 1.39 0.50 0.81 3.07 .83 0.83 45 g-lz O%g 5.52 | 2356
2630 | Atlantic’ Special, 3-8-4 ..coilueananess 3-8-4 | Waterbury ....... ‘ ‘ 054 | 1.00| 034 070| 258 | 3.14 075 gig 8'33 Z‘OI 223 i 2252
: ' ‘ i 01 | g1 | 2639
F. A. Bartlett Tree Expert Co,, Stamford. 5
1842 | Bartlett's Green Tree Boodiad & . b i | 6-8-4 | Sampled at Factory ' 0.22 | 4350 | 022 | o72| 566 | 68| 307| 065| 658 | 467 | 4.67 \ :
1 1 ) : 1 X | 67 1842
Berkshire Fertilizer Co., Bridgeport. ‘ Lt ! g
2351 | Berkshire Complete Fertilizer ........... 3-8-3 | aterbury ....... 8 ; 1.74 0.17 0.98 2, 3
1843 | Berkshire Complete Tobacco ............ 5-4-5 | Suffield ........ S 0.00 | 0751 050 3.6 4_% ggé g'gg 9'2§ 8.60 | .3.82 | 3.82 | 2351
1844 | Berkshire Economical Grass Fertilizer .. 10-3-8 | Suffield ..... S . 197 | 373 | 038 | 211 | 819 | 996 | %.83 o 3 4.30 | 006 | 5.43 | 1843
2350 | Berkshire Grass Speciali: Kl latiasde: s 7-2-4 | Waterbury ....... 8 ;1'49 0.56 | 0.00 | I.II | 6.16 | 7.9 1.7’8 2(7)0 4.95- 0.30 | 09.30 | 1844
2348 | Berkshire Long Island Special i b ate it 5-8-7 | Suffield ......... i 1-40 174 | 004 | 1.32| 4:30 5"47 063 i g.zz §-25 4.25 | 2350
1840 | Berkshire Market Garden ............... 4-8-a | Milford .......... 1 O | 131 | 010 | 005 | 346 | asr| 1.03 9'08 8-37 84 | 884 | 2348
1841 | Berkshire Potato and Vegetable Phos- ALl y b : . i 9. .05 | 489 | 4.89 | 1840
I ae i L St SR e el ) 2-8-4 outhport ........ E 5 087 | 0.21 | 0.61 1.76 :
2347 | Berkshire Tobacco Shecial ) stds sk ek n-4-7 | Suffield ........ .- 027 | 203 | o020 3.04 6.4714" ;ég (I)ig ?tgg 48,;2 ‘Il(S)Z 3'57 1841
- ; S . - 75 | 2347
F. E. Boardman, Middletown. !
2354 | Boardman’s Fertilizer for Potatoes and ‘ A
Gereral MCTIODS fhe M1k sl siss bt et 4-7-4 | Sampled at Factory 0'7§ 132 | 023 | 142 | 367 | 446| o7 86 |
2353 | Boardman’s Tobacco Fertilizer .........: 4-7-4 | Sampled at Factory -4 120 0.21 1.83 3.74 4'55 o‘zg 7'92 ;g: 4.43 4.43 | 2354
‘ S 5 ; : i : 1.34 | 5.12 | 2353
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TaBrLe XIII. ANALYsEs oF Mixep FERTILIZERS

v Manufacturer and Brand. " Grade. Place of Sampling.
o
o
2
Z
1951 -
Sampled by Station: g
Bowker Fertilizer Co., New York.
2365 | Bowker’s All Round Fertilizer .......... 3-8-4 | New Canaan ... .,
2375 | Bowker’s Hill and Drill Phosphate ..... 3-10-4 | Hazardyville
1645 | Bowker’s Fisherman’s Brand Fish and
oty IR S DO el 3-10-3 | Yalesville ...... ..
1644 | Bowker’s Market Garden Fertilizer ..... 4-8-4 | Yalesville ........
2494 | Bowker’s Market Garden Fertilizer ..... 4-8-4 | New Canaan .....
1858 | Bowker’s Potato and Vegetable Phos-
hete b Wl (LTS it T S 2-8-3 |!Meridenitiione ., | |
2349 | Bowker’s Square Brand Farm and Garden
Rhesphatel Wl i e gt SRS 2-10-2 | Willimantic
1867 | Bowker’s Sure Crop Phosphate .......... 1-8-2 | Willimantic ......
2370 | Stockbridge Potato and Vegetable Manure 4-6-10 | Willimantic ......
2376 | Stockbridge Premier Tobacco Grower ... 7-3-7 | West Suffield .. ..
1626 | Stockbridge Tobacco Manure ........... 5-4-5 | Thompsonville
2366 | Stockbridge Top Dressing and Forcing
Miiane o i e S Tl e L 6-6-4 | Meriden .00 .,
1857 | Stockbridge Truck Manure ............. 4-8-7 | Yalesville
2493 | Stockbridge Truck Manure ............. 4-8-7) [ MElldalete i, |
Amos D. Bridge’s Sons, Inc,
Hazardville.
1859 | Corn, Onion, Potato and General Purpose LR
e i tilizerlolus i mori sl DL 4-8-4 | Sampled at Factory
2640/ | 'Special Tobacco Fertilizer! il ... i 5-4-5 | Sampled at Factory
E. D. Chittenden Co., Bridgeport.
1636 | Chittenden’s Complete Gram 3% Potash 2-8-3 | Rockyville .
2369 | Chittenden’s High Grade Potato 5-8-7 | Glastonbury ......
2368 | Chittenden’s High Grade Tobacco ...... 6-3-7.5 | Glastonbury ......
2372 | Chittenden’s Potato Special, 4% Potash .. 4-8-4 | Bloomfield .......
2371 | Chittenden’s Potato Special, 6% Potash .. 4-8-6 | Bloomfield .......
2526 | Chittenden’s Potato Special, 6% Potash .. 4-8-6 | Abington ........
2374 | Chittenden’s Tobacco Special, 5% Potash 5-4-5 | Glastonbury .....
2411 | Chittenden’s Top Dresser, 4% Potash ... 6-8-4 | Glastonbury .....
Everett B. Clark Seed Co., Milford.
1638 | Clark’s Special Mixture for General Use. 4-8-4 | Branford .........
1637 | Clark’s Special Mixture with 6% Potash.. 4-8-6 | Branford .........
1865 hGlark’s Super/Plosphate |, .00 5 sl B, L, 5-8-7 | Sampled at Factory
1864 | \Clark’s Tip Top Brand . iiiiseanaiss 5-10-5 |, Orange ISR "
1868 Clark’s TipiMepiBrand il Jlu it ., 5-10-5 | Allingtewn ......
Davey Tree Expert Co., Kent, Ohio.
2416 " Davey “Tree Food' | Moy, 10050 7-8-3 | Greenwich

CONTAINING

MIXED FERTILIZERS
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NITROGEN, PHospHORIC Acip AND Porasa—Continued.

Nitrogen. ;&: Phosphoric Acid. Potash,
: 8
g i % g gﬂ %

§ L = = 7 s s

E 2k e EY | B .| 2E 5 : p

£ 24 S5 = £5 s e G g 3 =

“’ LS SR B VLS > g g

5 58 | &8 & <2 | & & @3 4 & b

% % % %o % % o % %

2L | 0, 053 | 246 | 2.99 | 085 | 9.00| 815 | 427 | 4.27 | 2365
:.03 o.gg o077 | 260 | 316 | 085 | 10.03 | 10.08 | 3.06 | 4.15 | 2375
0.8 042 | 056 | 236 | 2.87| 070 | 1046 | 946 | 2.00 | 2.99 | 1645
1.7? 048 | o052 | 315 | 383 | 003 | 893 | 800 | 487 | 487 | 1644
172 | 057 | os1| 310| 388 | 078 898 | 820 | 3.98| 3.98 | 2494
072 | o049 | 056| 1.85| 225| oyz| 860 | 4.88 | 3.II | 3.1I | 1858
72| o011 | 052 | 166 | 202 | 053 | 11.18 | 10.65 | 254 | 2.54 | 2349
g.gz 0.28 0.28 083 | 1.07| 05350]| 850 | 800 | 212 | 212 | 1867
1.55 | o041 | o052 | 3.10| 347 | os50| 670| 6.20 | 1025 | 10.25 | 2370
083 | 061 | 433 | 594 | 7.22| 035 | 4.10| 3.5 | 072 | 7.24 | 2376
0.60-| 000 | 200 | 408 | .496| 033 | 463 | 4.30| 03I | 530 | 1626
66

250 | 022 | 055| 508 | 6.18 | 043 | 655 | 6.12 | 3.79 | 3.79 | 23
1.64 | 0.56 0.5; 318 | 387 | 093 | 9r10| 817 | 6.04 | 6.04 | 1857
168 | 067 | 053| 336 | 409 | 1.14| 896 | 7.82| 6.75| 6.75 | 2493
: 1 | 859

192 017 | 096 | 350 | 4.26 | 1.28| 10.10| 882 | 090 | 4.54 | I
: I.Ig 078 | 224 | 426| 518 | o60| 585 | 525| 008 | 6.10 | 2640
X 636
074 | 035| o040 | 1.50| 193 | 078 | 876 | 7.098 | 318 | 318 | I

2.39 0.21 0.59 3.91 4.75 0.45 0.40 8.95 6.70 6.70 | 2369
2o | o4 | 2071 538 | 6,54 | “0.I5 | 4.25 4.10 | 044 | 8.36 | 2368
1ca | 003 07zi| a3 38073 |..873 |1 8.00 tASL L 45T 2372
145 | 013 | 057 | 284 | 3.45| 065 | 908 | 843 | 538 | 5.38 | 2371
1.53 | 046 | 064 | 296| 360 | 065 | 885 | 820| 538 | 5.38 | 2526
255 | ‘014 | 1.28| 422|533 [ 035 | 513 | 498 | 223 | 547 2374
285 | 013| 059| 414| 5.03| 050 | 9.00| 850 | 4.7I | 49T | 2411
1.00 0.22 1.23% 3.50 4.26 2.40 | 10.70 8.30 1.70 | 4.19 | 1638
g2 037 (I 1.05 | 340 | 4.13 1.35 | 985 | 850 | 642 | 6.74 | 1637
214 | 033 | o072 | 399 | 485 | 1.05| 048 | 843 | 648 | 6.48 | 1865
2.22 0.37 0.86 4.27 5.19 1.22:| 10.63 0.41 2.54 4.81 | 1864
fiods et e S0l 403+ - aag0! |- 0100 [10.84 | 0.04 ... | 589 | 1868
2.37| 081/ 213| 5.34'| 649 | 415| 1285 | 870 | 3.56 | 3.56 | 2416
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5 : —Continued.
TaBLE XIII. ANALYSES oF MIXED FERTILIZERS CoONTAINING NITROGEN, PHOSPHORIC ACID AND Porasa—Co

= ic Acid. Potash.
Nitrogen. 2. Phosphoric Aci
! £5 9
[} 5 a0 =
% 3 = oo E; ] ; :
o Manufacturer and Brand. » Grade. Place of Sampling. < % E] P - 3] ‘;-"; zo
o = t) 2 ) gt
: e 3| of e i i
g g 28 | gF ; e 3 = | 5% g = S
2 g Ta e | L s | 32 T 2
g 2 o 23 5 g = ° o 2 S @
b - = S8 | ok a <2 6] F| o
o« b ?
Sampled by Station: i :
Eastern States Farmers’ Exchange, % % % ) % %o % % % %
Springfield, Mass

1706 | Eastern States 3-12-3
1775 | Eastern States 3-12-3
1705 | Eastern States 4-8-10

................... 3-12:3 | Newtown A T
................... 3-12-3 | South Windsor ...

................... 4-8-10 | | Danbury' s ... .
1641 | Eastern States 5-8-7 -8-7 | North Haven

5 i
zgos tHastern States B=8-m Gk Ll ab g (S Wbl 5-8-7 | Woodstock ......
Thoo. 1 Hastern States S-10-8 1l ol s L ad e 5-10-5 | Woodstock

2405 | Eastern States 8-6-6 8-6-6

2413 | Eastern States Formula A Tobacco Fer-

{ 028 | 234 | 309| 070|128 | 12.08 | 3.62 | 3.62 | 1706
iﬁ ! 3.3% 0.56 2.%8 3.50 | 0.23 | 1283 | 12.60 | 3.37 | 3.37 | 1775
212 | 061 | 065 | 3.91| 475! 075 |: 060 | 895 | 829 | 829 | 1705
z'og 029 | 066 | 385 | 468 | 040 270 8.30 |lnpr2i g2 T64T
: A S 3.40 | 4.24 | 053 883 | 8.30 6.56 | 6.56 | 1903
2.8 i 0.43 | 4.11 | 5.00 | 088 | I1.05 | 10.17 | 530 5.30 | 1002
jgg g.gg o.‘711 6.32 | 7.68 | 035 | 690 | 6.55 6.80 | 6.80 | 2405

Danbury e, .

ilizerytln SRR O A B i A 6.5-4.2-5.5 || Ellington:ij iuse . 059 | 060 | 338 | 531 | 646 028 683 | 6.55 | I1.14 | 502 | 2413
2415 | Eastern States Formula B .o.i...vvinses 6-4-5.2 | Warehouse Point . 008 | 052 | 3.00| 502 | 610 023 538 | 515 | I.42 | 6.66 | 2415
2414 | Eastern States Formula C Tobacco Fer- \

Hilizement et e 0 TR e BB T 6.5-4.2-5.5 | Glastonbury 108 | 1.28| 200| 545| 663 | 230 | 688 | 458 049 | 559 | 2414

Essex Fertilizer Co., Boston. : {te

1700 |.Essex 2-82 Farm and Garden ........... 2-8-2 | Wallingford ...... 084 | 026 | 054 | 172| 209 | 077 8.84 2'07 2%% zé? ;gg‘;
1639 | Essex Fish Fertilizer for All Crops, 3-8-4 3-8-4 | Wallingford ...... 1.48-) 032 | o7z | 258| 314| 08| 900 el 4
1640 | Essex Market Garden for Potatoes, Roots

-and Vegetables, 4-8-4 s 4-8-4 | Wallingford ...... 148 | 058 ! 0.01 ' 335 | 4.07| 078 | 0.13| 835 4;,%1 4.31 ;61.:
2412 | Essex Special Tobacco, 5 4 5 DAY e R 5-4-5 | i Rockville/ |, 0 oo, 0.16 | 0.22 .33 | 374 | 455 065 | 570 | 5.05 .05 5.55 |24

L. T. Frisbie Co., New Haven.

0.95

2126 | Frisbie’s Special, 3-8-4 1.03

2125 | Frisbie’s Special Vegetable and Potato
GrrowWer 4SS AL ) e L
2132 | Frisbie’s Tobacco Grower, 5-4-5
2131 | Frisbie’s Tobacco Manure, 5-8-6
2127 | Frisbie’s Top Dresser, 7-5-4

New Britain .....

o4z | 073 | 268 | 326 | 075 | 048 | 873 | 437 | 437 | 2126

Sl ‘ . 7 63| 893 | 693 | 6.93 | 1703
Froo il sl pishielst et L T I =8:m. Il Danbuny . Sl 191 | 067 | 080 | 402 | 489 ) 070} O
25041 Brisbie’s 5-8-70 0ok o LUl Ll d e -8-7 | Wethersfield ..... 107 | 056 | 08 | 402 | 489 o.gg %é:; 3,55 ?gg (Isgg i;ﬁ:
1704 | Frisbie’s Corn and Grain Fertilizer, 2-8-2. -8-2 [|Danbury ..t Ja e, 0.83 \ 027 | o054 | 1.68| 204 063 / g 8,03 199 | x99 it
2130 | Frisbie’s Market Garden, 4-8-6 .......... 86 |"Winsted: L0 2 o | o0s53| 077 330| 401 065 02 .5 ) .
|

Wethersfield
Thompsonville
Windsor Locks ..
Sampled at Factory

: 0.6 3.26 | 3.96 | 060 | 013 | 8.53 | 424 | 4.24 ) 2125
ig; g%; 1.7:;, 4.13 5.02 0.25 5.23 4.98 0:36.1 561 | 2132
1'39 0.77 | 079 | 422 | 513 | O 68 | 0925 | 857 | 062 | 6.08| 2131
2:73 052 | o7z | 564 | 6.86 | 040 6.00 | 5.60 | 448 | 4.48 | 2127

o Olb-h (SN, W3,
&> onpd B ONI

A .W. Higgins, South Deerfield, Mass. Y
2145 | Old Deerfield 4-8-4 Complete Fertilizer .. 4-8-4 | Madison
2144 | Old Deerfield 5-8-7 Complete Fertilizer .. 5-8-7 | Madison

: 1.00 | 3.39 | 4.12 1.56 | 9.05 |- 7.49 5.32 | 5.32 | 2145
ii? ggg .10 | 417 | 507 | 243 | 1015 | 7.72 6.81 | 6.81 | 2144

International Agricultural Corp.,
Woburn, Mass.
2409 | International Conn. Valley Special

i .58 | 2409
...... 7-6-5 | Glastonbury ..... o021 | 306 | 577 | 7.02 083" 7loa’| " '6.x7 | 057 | 5.5
1684 | International Conn. Valley Special ...... 7-6-5 | Manchester ...... z g(l) 020 | 2.90 70 |" 693 | 020 | 628 | 608 | 052} 527 ;GSg
2436 | International Economy |, fosodiiile s ne 2-8-2 [ |Guilford ..o ide. . 1.26 | 016 | 0.44 1.93 | 2.35| 025 8.28 | 8.03 2'53 2'53 243
2437 | International General Favorite .......... 3-8-6 | Cromwell ........ 142 | 0353 | o042 | 245 | 298| 030 8.58 | 828 | 024 .24 | 2437
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TaBLE XIII. ANALYSES oF MIXED FERTILIZERS

& Manufacturer and Brand. Place of Sampling.
3 :
g
i
2] -
Sampled by Station:
International Agricultural Corp 4
Woburn, Mass.—Continued.
1659 | International High Grade Manure ...... 4-6-10 | Manchester !
2503 | International High Grade Manure ....... 4-6-10 | Warehouse Point .
2410 | International Multiple Strength, 10-8-10.. 10-8-10 | Glastonbury
1658 | International New England Special ..... 2-12-4 | Manchester
1635 | International Tobacco Grower ... . .i. . 5-6-7 | Manchester ......
2502 | International Tobacco Grower .......... 5-6-7 | Warehouse Point .
2442 | International Tobacco Producer ........ 5-4-5 | Hazardville ......
2678 | International Tobacco Producer ........ 5-4-5 | Broad Brook .....
1634 | International Tobacco Special ........... ‘ 7-3-7 | Manchester ......
Lowell Fertilizer Co., Boston, Mass.
1657 | Lowell Animal Brand, A High Grade
Manure for All Crops, 3-84 ...o.o.vn.. 3-8-1 | Suffield .. .00 ...
1707 | Lowell Bone Fertilizer for Corn, Grain,
Grass and Vegetables, 2-8-2 ........... 2-8-2 | Southbury .......
1708 | Lowell Potato Phosphate for Potatoes |
and Viegetables, 4-8-7V . il Ll 4-8-7 | Southbury .......
2087 | Lowell 4-6-10, Potatoes and Vegetables .. | 4-6:10" | Moosup LN il
1710 {1 Lowell 4-8-4 for Potatos, Corn and]
Megetables! |cos i ias et o sn s sons sonie s 4-8-4 Warehouse Point .
2082 | Lowell 5-8-7 for Potatoes and Vegetables 5-8-7 | Warehouse Point .
2084 | Lowell Tobacco 5-4-5 for Tobacco, Fruits | f
anidsiVame sl vt il mo ol i g it e ‘ 5-4-5 | Manchester
2083 | Lowell Top Dressing, 7-5-2 .........onnn | 7-5-2 | Manchester ......
2498 | Lowell Top Dressing, (7-5-2: vt osiivions i‘ 7-5-2 | Warehouse Point .
{
Mapes Formula and Peruvian Guano Co., |
New York.
1655 | The Mapes Connecticut Valley Special . ‘ 6-4-7 | Hartford 't 5 B
1653 | (The Mapes' Corn' Manure 1 Foill, obilod v 3-8-3 | Hartford
1699 | The Mapes General Tobacco Manure ... | 592-5 | Hartford N5 SRGu
1654 | The Mapes General Truck Manure ...... j 5-8-5 | Hartford ........
1662 | The Mapes General Use Manure ........ \ 3-6-4 | Meriden .........
2435 | The Mapes Onion Manure .............. ; 4-6-4 | Hartford
1661 | The Mapes Potato Manure b Lo ‘ 4-7-5 | Meriden .........
1918 | The Mapes Tobacco, Ash Constituents .. | 1-4-15 | East Granby .....
2441 | The Mapes Special Formula Tobacco |
Manure o bevadal ciuh iabva sy snn b ‘ 6-4-3 | Hartford ........
1702 | The Mapes Tobacco Manure Wrapper |
1Beegat IO e el M e G RS S S R | 7iss2-10.5 | Ellinctontil, G0
1656 | The Mapes Tobacco Starter, Improved .. \ 5-6-1 | Windsor Locks ..
2434 | The Mapes : 10-4-z | Hartford @ ... ...,

ToplDresser i ol 85 L8

MIXED FERTILIZERS 57
CONTAINING NITROGEN, PHOSPHORIC AcID AND PorasH—Continued.
Nitrogen, E Phosphoric Acid. Potash.
. £ ;
¥ Bo )
g 2 2 75 | = . g $
2 = 2 G B od kS “
g Be i es i o o I g
Rl ET e e
P % %o. % %o % % % % %
176 | 088 o050 | 3.14| 382 | 043 | 7.15| 6.2 | 910 | 9.10 | 1659
1.86 | 048 | 067 | 307 | 3.73 0.40 | 7.53 713 0.52 | 9.52 | 2503
519 | 009 | 278 | 826 | 10.04 | 040 | 8.35 7.95 1.18 | 10.34 | 2410
062 | 024 | 036 | 158 | 1.92| 045 | 12.50 | 12.05 | 4.I18 | 4.18 | 1658
1.08 | 019 | 220 | 4.43 539 | 020| 569 | 549 | 074 | 7.08 | 1635
186 | 014 | 204 | 4I4| 503 | 03! | 6.04| 573 | 1.69 | 7.51 | 2502
1.84 | 013 | 166 | 374 | 4.55| 0.1I5| 399 384 | 1.30| 5.42 | 2442
o SRR R wae 410 11408 (1023 © 4.25 |'Tglez) (i 5.05 | 2678
248 | 029 | 2901 | 578 | 7.03| 028 | 3784 350 | 056 | 6. 86 | 1634
139 | 034 | 074 | 247 | 300 | 085 | 897 | 812 | 438 4.38 | 1657
066 | 049 | 057 | 1.91| 232 | 075 | 864 | 7.89 | 213 | 213 | 1707
1.14 | o077 || 081 3561 4.33 1 ‘124 | 000" 756" 778 | #.58 | 1708
202 | 061 | 066 | 3.42| 416 | 078 | 7.23| 6.45 | 10.81 | 10.81 | 2087
1.02 | 062 | 087 | 324 | 3.94 1.00| 018 | 818 | 4.40 | 4.40 | 1710
1.75 | 0.85 1.03 | 4.43 | 5.39 1.33 | 9.33| 800 | 7.00 | 7.00 | 2082
610 | “0.35 | 2117 411 | 500 | 070'f" 573 | 503 | TI4l 550 | 2084
528 | 000 | 003 | 536| 652 | 0.10| 574 | 5.64 | 246 | 2.46 | 2083
581 | 000 | 0II | 502 | 7.20| 053 | 521 | 4.68 | 207 | 207 | 2498
033 | 072 | 1.76 | 495| 6.02 | 063 | 515| 4.52| 078 | 9.30 | 1655
@.70/*0.38 1.04 | 224 | 2.2 1.75 | 10.70 | 8.95 | 2:88 | 3.52 | 1653
0:39 | 1075 | T46 |+ 453 " 55T 1.54 | 526 | 372 | 054 | 5.69 | 1699
117 | 033 | 1.20| 384 | 467 | o075 | 878 | 803 | 4.13| 5.50 | 1654
0.00 | 023 | 0092 | 282 \3.43 | 073 | 868 | '7.95 [ 0.35 | 490 | 1662
1.18 | o2z | 095 | 364 | 443 | 138} 848 | %zz0,| 007 | 510 | 2435
1.10 0.23 0.06 3.42 4.16 1.00 | 0.33 8.33 4.65 5.36 | 1661
018 | 025| 050 | 1.02| 1.24| 1.23| 600 | 4.7 | 088 | 1515 | 1918
037 | 08 | 1.61 | 4.64 | 564 | 1.68 | 575| 4.07 | 062 | 585 | 2441
o390 [ vn22 || 245 620 | .7.54 1.00 | 5.10| 3.20 | 0.78 | 11.46 | 1702
123 028 131 [ 41% | 508 |. Lo8 |. 0.60 | %.62 1.18 | 2.55 | 1656
184 | 048 | 1.03| 8.25| 1003 | 093 6.20 | 5.2 | 1035 |+ 3:33 | 2434
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MIXED FERTILIZERS ; 59

CONTAINING NITROGEN, PHOSPHORIC Acip aND Porasa—Continued.

Phosphoric Acid. Potash. }

| -
Nitrogen. 5
FOE
= s
: 3 R
: ; ; < ) < 3
8 Manufacturer and Brand. ~ Grade. Place of Sampling. o % = 35 ° T 15 Z°
v vt 173
Z ' g & 3 i K| e S
2 £ o 2.8 £3 5 3 a5 8 ) g
k g bEE | | od L3R L RvE e
® < @ g ¥ = < 7 < ®
© B0+ B0+ = g £ o o< 0 s} o
45 = © = ® (=} 28 o = N < = 197}
i s = 68 | 6% & 2 (5 :
" 7 S |
f e
Sampled by Station:

New England Fertilizer Co., Boston.
1660 | New England Corn Phosphate for Grain

and Vegetables, 2-8-2 ................. 2-8-2 | Rockville ........ 100 |asz | 044 | 198 | 241 | 0701798 | 728 | 210 2lo 1660
2081 | New England Corn Phosphate for Grain : :

and, Vegetables,  2-8-20 .l e wlasiiisenl, 2-8-2 | Meriden ......... 078 | 028 | 064 | 179 | 218 | 072 857 | 7.85 | 237 | 2.37 | 2081
1913 | New England 5-8-7 for Potatoes and ik, | ; {

ManleetilGarden il L i s al bl o4, 5:8-7 | {Meridenrini o - .. . 185 | 026 | 096 | 384 | 467 08 | 895 | 815| 7.34| 7.34 | 1913
2509 | New England 5-87 for Potatoes and y

Market : Gavden: i v b v« G seie s 5-8-7 | Rockville 151 | 08 | 092| 4.I5| 505 1.50 | 883 | 7.24 | 7.43 | 7.43 | 2509
1709 | New England 4-8-4 for Potatoes, Vege-

tablesiand| Geass L G vl valaiin L 4-8-4 | Meriden  ......... 143 | 061 | 002| 332| 404 | 093 923 8.30 | 4.23 | 4.23 | 1709
1912 | New England Potato Phosphate 4-8-7 for .

' Potatoes andi Vegetables! . v vl ouls 4-8-7 | Plainville ... ... 095 | 073 | oyo| 317 | 3.85| LIO 0.58 | 848 | 7.14 | 7.14 | 1912

1663 | New England Superphosphate, A H1gh i

Grade Fertilizer for All Crops, 3-8-4 . 3-8-4 | Plainville ........ ‘121 | 032| 064 | 240 292| 068 858 | 7.90 | 3.97| 3.7 | 1663
2444 | New England Tobacco, 5-4-5 ...vevvoren. 5-4-5 | Warehouse Point . o010 | 034 | 218 | 4.28 | 520 0.63 | 5.50 | 4.87 1.62 | 5.37 | 2444
2443 | New England Tobacco Manure, 5-8-6 . 5-8-6 | Warehouse Point . 014 | 055| 210| 437 | 531 | 1.43 0.83 | 840 | 1.82| 6.18 | 2443

. 0Olds & Whipple, Inc., Hartford.

1919 | O & W Blue Label Brand Tobacco Fer-

Szt i b e Wl s i L 6-3-6 | Glastonbury ..... 002 | 024 | 402 | 539 | 6.5 038 | 390 | 352 | 0.58| 7.36 | 1909
1910 | O & W Complete Corn, Potato and

@nion Fertilizer Lxiabignaviilie sl 4-8-4 | South Manchester 1.24 | o0oo| 088 3.36| 4.09| 003 0.5 8.62 | 4.72 | 4.72 | 1910
1730 | O & W Complete Tobacco Fertilizer .. .. 5-4-5 | South Manchester 004 | 026 | 204 | 433 | 526| 045 540 4.95 0.49 | 5.95 | 1730
1732 | O & W High Grade Potato Fertilizer ... 5-8-7 | Silver Lane ...... 208 | 065 1.18 | 4.42 | 5.37 1.20 | 10.18 | 8.98 | 0.66 7.80 | 1732
1914 | O & W High Grade Starter and Potash ‘

@otnpoutid (i s al Sl el maan L e LUl 5-4-15 | South Windsor ... 08 | o017 | 1.82| 426 | 518 | o060 548 | 4.88 | 1.30 | 16.12 | 1014
1911 | O & W Special Complete Corn, Onion

andl Potate (Hertiltzen lslin i ol 3-8-2 | South Manchester 000 | 020| 004 | 272 | 3.31 1.23 | 11.20 | 9.97 | 260 | 2.60 | 191T

Parmenter & Polsey, Boston, Mass. A
2643 | P & P Farm and Garden, 282 .......... 2-8-2 | Stafford Springs .. 033 | 033 | 076 | 200 | 243 | 063 878 | 815 | 202| 202 | 2643
2146 | P & P Plymouth Rock Brand for All 1 ]

@ropsy 18=-8del el Tamalbilacasilns o ool 3-8-4 | Stafford Springs .. 119 | 026 | oyo| 237 | 288 075 88 | 814 | 4.32| 432 | 2146
2642 | P & P Potato and Market Garden, 5-8-7.. 5-8-7 | Stafford Springs ..

168 | 081 | 004| 427 | s519| 1.35| 908| 7.73| 7.50 | 7.50 2642

Piedmont Mt. Airy Guano Co.,
Baltimore, Md.

2007 | Harvest Brand, 12-8:2 "0, vpiue shnl 2-8-2 | Guilford = ....b.... 097 | os9| 039 | 200 | 243, 070 885 | 815 | 3.93| 3.93 | 2097
1508 | Harvest Brand,3-8:4) b o ob WA Ll il o ol 3-8-4 | New Haven .... ..

X 212 | 050 | 042 3.18 3.87 0.50 | 9.00 | 850 | 4.00 | 4.00 1528
w7a60l Harvest: Brand, "4-804 @b isuren dhals faile 4-8-4 | Seymour ......... 00 | 2.34 0.24 0.36 | 3.34| 4.06 | 082 818 | 7.36 | 3.90 | 3.90 | 1736
zrio | Harvest' Brand, 4-8240 0.0 .0 st ol swei e 4-8-4 | 'Guilford, i 0l 225 | o052 | 046 | 3.30 | 4.01 102 | 825| 7.23| 3.94| 3.94 | 2510
thor| Harvest Brand,s 4-6-10" 0l albd voh gt ool 4-6-10 | New Haven ...... 003 | 206| 067 | 036 317 3.85 | 0.50 700 | 6.50 | 9.77 9.77 1772
1696 | Harvest: Brandy 5-8-5000. 00 fiulis s hdidamiale 5-8-5 | New Haven ...... 12 | 238 | 0.5 0.83 | 4.08 | 4.96 0.98 9.70 | 8.72 5.19 5.19 | 152
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- “Grade.

a Manufacturer and Brand, Place of Sampling.
Zz “
g
:
N -
Sampled by Station:
Piedmont Mt. Airy Guano Co.,
Baltimore, Md.
2140 I Hatvest Brands §-8-71 i ool vt e sioleils aiorn's 5-8-7 | Torrington ......
2139 | Harvest: Brand, 8:6-6 ...l vuuivlhe s iis 8-6-6 | Seymour .........
ot | Harvest BEanid 8-6-6 i . o a5 s os 8-6-6 Guilfox"d- .........
2641 Harvest Brand, '6-8-6""7, .0 Wl Sl ol cul 6-8-6 | Rockville ........
Frank S. Platt Co.,, New Haven.
s\ Plateo -Specialiiw. L B lola ol JL Ui 4-8-6 | Sampled at Factory
i Rackliffe Bros. Co., New Britain. 4
2459 | Rackliffe 4-8-4 Fertilizer ................ 4-8-4 | Southington .....
The Rogers & Hubbard Co., Portland.
g aoll MR bl L Tl S 45 sl o 4-8-4 | Hartford ........
ik s o SR A R R SR R T S 5-8-7 | Wethersfield .....
a7dsciGarden. Fertilizerd bt e aaay o 2-8-4 | Hartford ........
1627 | Hubbard’s “Bone Base” Fertilizer for
Oats and Top Dressing Ly it by ool 10-3-8 | Talcottville
1620 | Hubbard’s “Bone Base” Fertilizer for
Seedino M oven ElEo b uEE el TRl 3-5-6 | Sampled at Factory
2519 | Hubbard’s ‘“Bone Base” Fertilizer for
Seedipos W openubint ool 0L TR e N 3-5-6 | Sampled at Factory
2085 | Hubbard’s “Bone Base” Soluble Corn and ¥
General Crops/Manure - .nn il 0 0 3-8-6 | Norwich .........
2086 | Hubbard’s “Bone Base” Soluble Potato
Mapyce i ogtie e i Sl ssldlio 6-8-5 | Cromwell
2103 | Rogers & Hubbard’s All Soils, All Crops 4-10-4 | Ellington ........
2147 | Rogers & Hubbard’s Climax Tobacco
B randfilel vl n s Sl Rl R . 5-4-5 | Granby ..........
2104 | Rogers & Hubbard’s Corn and Grain Fer-
Rty el TCh R e A T T e 1-10-3 | Willimantic ......
2101 | Rogers & Hubbard's High Potash Fertil-
s U R R U I 3-8-10 | Branford ........
2107 | Rogers & Hubbard’s Potato Fertilizer ... 2-10-4 | New Britain .....
2005 | Rogers & Hubbard’s Tobacco Grower :
Nrecetabletormmla ool s 0 S0 G 6-4-4 | Burnside .........
F. S. Royster Guano Co., Baltimore, Md.
2000 || Royster’siBully Guano ... JLiie oL 8., 2-8-5 | Trumbull ........
2105 | Royster’s Quality Truecker [..0. .. 00004, 4-8-7 | Waterbury .......
2100 | Royster’s Triumph Guano .............. 3-8-3 | Thompsonville
2098 | Royster’s Trucker’s Delight ............. 4-8-4 | Plainville
2513 | Royster’s Trucker’s Delight ............. 4-8-4 [ \Granby ot
2149 | Royster’s Valley Tobacco Formula ..... 5-4-5 | Granby ..........
2148 | Royster’s Wrapper Brand ‘.. .....L. 0o 7-3-7 | Granby ... 0.0

MIXED FERTILIZERS 61
CoNTAINING NITROGEN, PHOspHORIC Acip AND Porasa—Continued.
Nitrogen. :r)f Phosphoric Acid. Potash.
S g -

g I e g3 5 ) 9 g Sl
| s 85| 4 | &2 | % | 4 |32 ) ¢ | .4 | =
L} SR lER | g <2 5 e i < 8 &
% o % % Yo % % % % %

286 | 055 | 038 | 3900 | 474 | 170 | 894 | 784 | 771 | 7.1 | 2143
532| 058| 054 | 658| 800 | 070 | 7.10 | 6.40. | 548 | 5.48 | 2139
400 | 068 | 059 | 527 | 641 | 090 | 683 | 503 | 10.14 | 10.14 | 2511
397 | 056 | 035| 502/ 610 075| 935| 860 | 076 | 4.91 | 2641
oz l073 1 0w8 | 325 |. 3095 | 138 | 965 827 | 233 | 617 ['1733
0.II | 048 | I1.II | 3.41 | 4314 | 153 | 9.70 | 817 | 4.51 | 4.51 | 2459
1.00| 059 | 062 | 329 | 4.00 | 264 | 1085 | 821 | 433 | 433| 1742
1.06°| 052 | 058 | 442 | 537 | 228 | 1060 | 832 | 6.75| 6.75 | 2142
0.90 | 043 046 | 1.89 2.30 265 |1 1.20 8.55 | 4.54 | 4.54 | 1743
0.00 | 000 | 041 | 870 | 1058 | 248 | 8.00 | 5.52 | 7.35 | 8.58 | 1627
ol18 | 050 | "TyT | 2.82113.43 | 4i05 | ;L6060 | miss il gl i 11620
0.06 | o0.21 1.67.| 2.55 3.10 | 6.33 | 13.05 6.72 | 6.0 6.01 | 2519
007 | 038 | 081 | 249 | 3.03 | 255 | 1083 | 8.28 | 584 | 5.84 | 2085
1.1I8 | 008 | 063 | 4.96 | 6.03 1.88 | 1080 | 8.92 | 047 | 5.00 | 2086
2.00| 061 | 061 | 348 | 4.23 | 3.13 | 1288 | 9.5 | 4.58 | 4.58 | 2103
0.14 | 027 | 255| 416 | 506 | 060 | 6.00| 5.40 | 086 | 5.65 | 2147
0.13| 033| 044 | 092 | 1312} 1.23| 11.60 | 10.37 | 321 | 3.21 | 2104
1.31 | 069 | 060 | 264 | 321 | 3.25| 1125 | 8.00 | 1067 | 10.67 | 2101
0.55| 064 | 054 | 1.82| 221 | 297 | 1291 | 0.04 | 450 | .4.50 | 2107
009 | 019| 356 | 500| 6.19 | 090 | 533 | 4.43 o.3}5 4.21 | 2095
092 | 000 | 054 | 161 | 1.06| 1.33| 970 | 837 | 4.66 | 4.66 | 2099
2.07 | 007| 096 | 3.18| 387 | o090 | 9.55| 8.65,| 7.17 | 7.17 | 2105
.47 0317 070l 248 | < 3.02 1.40 | 960 | 820 | 3.17 | 317 | 2100
2.04 0.16 0.70 3.01I 3.66 1.05 0.40 | 8.35 3.99 3.09 | 2008
1.83 [ :0.23 1.02| 320 | 3.8 1.60 | 9.50 | 7.09 | 4.14 | 4.14 | 2513
087 | 006 | 247 3.75 4.56 0.23 | 4.30 | 4.07 | 0.44 | 5.21 | 2149
1.47 | 070 | 3.56 | 6.11 7.43 | 030 | 380 | 3.50| 056 | 7.02 | 2148
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Tasre XIIT. ANALYSES oF MIXED FERTILIZERS

¢ “Grade, -

Potash

iy Manufacturer and Brand. Place of Sampling.
“
g
n .
.S‘ampled by Station:
Sanderson Fertilizer and Chemical Co.,
New Haven.
2155 | Sanderson’s Atlantic Coast Bone, Fish and
; Botagh b R Eh i G o s e i 3:10-3 [ Guilford ¥ e, .
. 1748 | Sanderson’s Complete Tobacco Grower.. 5-4-5 | Manchester
2141 | Sanderson’s Corn Superphosphate ....... 2-8-3 | Hamden .........
1747 | 8anderson’s Eormula, A oolieiyibes unnh 4-8-4 | Guilford (hL
o121 | 'Sanderson’s Formula B .. |....00biii. e 4-8-6 | Bloomfield. .ii.. ..
2120 | Sanderson’s Potato Manure ... ., 3-8-4: |“Harnden! 4t .
2164 | Sanderson’s Top Dressing Grass and Grain 6-6-4 | Unionville
'M. L. Shoemaker & Co., Philadelphia.
2158 | Shoemaker’s “Swift-Sure” Special Tobacco
Farmmlal 3o S R L P 4-8-5 | New Milford .....
1751 | Shoemaker’ s “Swift-Sure” Tobacco and
Genepalt Lleai B L Kb 2L iiaibiied e 3-10-3 | New Mailford .....
Springfield Rendering Co.,
Springfield, Mass.
1767 | Springfield Animal Brand, 3-8-4 ........ 3-8-4 | Thompsonville
1769 | Springfield Market Garden Grower and 3
Top Dresser, 5-8~7 0 L. dli bl e o 5-8-7 | Hazardville ......
2461 | Springfield Toba(;co Special, 5-4-5 ....... . 5-4-5 | Thompsonville
1768 | Springfield Spec. Potato, Onion and Vege- 3
table hia=Be ATT0RT SR DR LB ol ik Baa (T 4-8-4 | Hazardville ......
I. P. Thomas & Son, Philadelphia, Pa.
Tqeo | ELPL Thomas, ¥=8aas i LAl AR L 5-8-7 | Highwood
1459 | Truckers’ High Grade Guano, 4-8-4 ...... 4-8-4 | Highwood .......
1556 | Improved Truckers’ Fertilizer V,......... 5-10-5 | Highwood .......
2129 | Improved Truckers’ Fertilizer ........... 5-10-5 | Highwood .......
Triton Oil and Fertilizer Co.,
New York City.
2162 | ilriton '3-10-2 "Bertilizer i, | bulLouh Jdabish . 3-10-2 | New London .....
2159 | Lriton 4-8-4 Fertilizer .. ...... 00 . 0., 4-8-4 | New London .....
2160 | Triton 14-8-7 | Fertilizer (.64 LidVael Bl b 4-8-7 | New London .....
o161 | Triton 5-8-7 |Fertilizer .. ... cobvaannst 5-8-7 | New London .....
U. S. Guano Co., Baltimore, Md.
2183 | Standard United States Evergreen Fish
Glanel .l g e R L DL S 4-8-4 | Plantsville .......
2497 | Standard United States Farmers’ Formula 8-6-6 | New Britain .....
2455 | Standard United States Fish, Bone and

Plantsville

MIXED FERTILIZERS
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CONTAINING NITROGEN, PHOSPHORIC ACID AND Porasua—Continued.

Potash.

[ ; Nitrogen. § Phosphoric Acid.
. | 2|
I 5 = e £ )
Ry = = = o% 2 .13 }_’: S
e £l 2 g8 g ol K “
Bl 0% | o8 €3 S ; =G 3 ; £
g g5 55 = £8 5 5 EEY g = 2
[ 2 BE | B8 | = g B 3 o “ s =
; = oE (eF = <+ O = 7 < j )
% % % %. % % % % % %

109 | 0357| 0356 | 253| 3.08| 0838|1075 | 087 | 3.36| 3.36 | 2155
063 | 024 | 285 | 420 51| 030 | 463 | 4.33 | 051 | 527 1748
074 | 050 | 052 | 1.88| 229 | 080 | 880 | 800 | 326 | 3.26 | 2141
1.69 | 061 048 327 | 398 | 075 | 901 8.26 | 4.00 | 4.00 | 1747
107 | 022| 1.36| 3.36| 409 | 1.03| 995| 8.92 | 056 | 5.04 | 2121

1,35 | 046 | o050 | 250 | 3.04| 075| 330 | 805 | 3.93| 3.93| 2140
250 | o025 | o057 | 481 | 585| 043 | 680 | 6.37 | 3.84| 3.84 | 2164
008 | 043 | 180 | 352 | 4.28| 258 | 11.10| 852 | I1.26| 5.57 | 2158

Jh‘f'o.o7 0.46 | | 1.07 | 258 | 3.14 | 3.90 | 14.45 | 10.55 1:37 (392 T75T
1.60 | 0.45 | 0356 2.64 3.2I1 | 0.50 889 | 839 | 421 | g21| 1767
18 | 053 | 081 | 404| 491 | 055| 923| 868 | 7.39 | 7.39 | 1769
000 | 041 | 224 | 398 | 484 | 1.08| 690 | 582 | 0061 | 552 | 2461 ¢

144 | 060| 060 | 334| 406 | 065| 90I | 836 | 412 | 412 | 1768

202 | 018| 06I | 405| 4.92| 123 | 1004 | 9.1 6.77, 4697 | 'T45T:

- 1.20 | 034 | 055 b KR R 2L 1.32 | 9 08 776 | 4.23 | 4.23 | 1459

“172| o013| 072| 377 | 458 | 1.15 | 11.88 | 10.73 | 4.66 | 5.04 | 1556

169 | 040 | 072 | 4.02 | 4.89 1.10 | 11.03 | 10.83 | 4.96 | 4.96 | 2129
1.50 | o000 | 08 | 272| 3.31| o010 | 1080 | 10.70 | 241 | ~2.41 | 2162
126 | 048 | 124 | 352 | 428 | 083 862 | 7.74 | 417 | 4.17 | 2159
132 | 082 | 08| 342 | 416| 088 | 003 | 815| 6.47 | 6.47 | 2160

2,06 | 024| 087 | 3.98| 4.84 128 | 978 | 850 | 7.00| 7.00 | 2161
224 | 023 | 106 | 379 | 4.61 1.83 | to.00 | 812 | 2.15| 3.54 | 2183
502 | 013 | 025| 550 | 6.69 | 1.I8 | 0.30 | 812 | 6.54 | 6.54 | 2497
324 | 022| 041 | 402 | 489 | 058 | 930 | 872 | 705 | 7.05| 2455
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o
‘TaBLe XIII. ANALYSES OF MIXED FERTILIZERS

S Manufacturer and Brand, ,." Grade. Place of Sampling.
=
S
5
N .
Sampled by Station:
Virginia-Carolina Chemical Co.,
New York City. ;
1766 | V-C Aroostook Potato Grower .......... . 5-8#7 | North Haven ....
2155 | IVEC Champion’ Brand il | JEi L L st 4-8-4 | North Haven ....
2165 | V-€ Double | Owl Brand' o (0. L8 la. 4-8-6 | North Haven ....
168 'NEC Good: Luclk/Brand i il cseadia g 3-10-5 | North Haven ....
1770 | V=€ TIndian Chief 'Brand .. J 000l .. 5-4-5 | Glastonbury .....
2580 VL@ National "Brand i ddetds vl vl 4-8-10 | North Haven ....
2186 |\N-C EipTop i Top IDresser i« ik 6-8-4 | North Haven ....
Wilcox Fertilizer Co., Mystic. g
1810 | Wilcox4-8-1 Fertilizer’ ..l 000l v, 4-8-4 | Willimantic ......
18560 Wilcox!'s-82 Fertilizer iy 2idu Jouies )i 5-8-7 | Norwich .........
2187 | Wilcox' ‘5-10-5 " Fertilizer ' ., sousvesodivai. 5-10-5 | Sampled at Factory
g1 Wilcox 1CornliSpecial il WG il 3-10-4 | Ellington ........
znra | Wilcox' Gornl:Special i) 0l bad v 3-10-4 | Sampled at Factory
1811 | \Wilecox Hishand Potash .| i 0 desesiamis 3-8-3 | Willimantic ......
2186 | Wilcox Grass and Truck Fertilizer ..... 5-8-4 | Sampled at Factory
1812 | Wilcox Potato and Vegetable Phosphate 4-8-6 | Willimantic ......
2100, ["Wilcox TTebaceotSpeerall b Sl hiig Uk .5-4-5 | Ellington ........
2180 "Wilcox ' Top | Dresser \1 . s act Mol v sl . 8-6-6 | Sampled at Factory
S. D. Woodruff & Sons, Orange.
1772 | Woodruff’'s Home  Mixture .............. 4-8-6"| North Haven ....
Worcester Rendering Co., Auburn, Mass. .
2192 | Prosperity Complete Dressing, 6-6-3 6:6-3 | Putnati jeaiigiet,
2193 | Prosperity Corn and Grain Fertilizer .... 2822 [t Putnam it CHl,
1817 | Prosperity Market Garden Fertilizer .... 5:8-7 | Norwich il il
1815 | Prosperity Potato and Vegetable ....... 4-8-4 | Norwich Sisli it
1845 | Prosperity Potato and Vegetable, 4-8-4.. 4:8-4' |' Nonwichate siiilicss
2185 | Prosperity Superior Top Dressmg ...... 8-6-6 | North Stonington.

i
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CONTAINING NITROGEN, PHospHORIC Acip AND Porasua— Concluded.

| ?

|

Nitrogen. % | Phosphoric Acid. ; Potash, :

: ] g8 S i

¥ . & p = 1

s | 2 3 85 | 2 b it :

g = ° LN | w2 |3 “

B o 2% |los g3 % i B : =

B s s s g2 F |4 | 3E B p g U4

B e e e E R b Dol B

il % 1 ‘} o

| % b %o G0 [ % % % %

il 20> | 052 | 0261 384 467 I 35 | 970 8:35.11'17:32 [t .32 || 1766
2.17 | 046 | o025 307 15373 1.05 0.25 8.20| 14.12 | 1412 | 2157
266 | 053 | 019 | 348 | 423 | 1.23 | 885 | 762 | 622 | 6.22 | 2165

3 057 | 021 | 250 | 3.04 | 180 | II.93 | 10.I3 | 4.66 | 5.43 | 1765
010 | 286 | 301 | 4.75 | 1045 | 4.76 | 4.3 | 045 6.22 | 1770
0431 022 | 343 | 417 | 1.46 | 000 | 7.54 | 1092 | 10.92 | 2182
045 | 029 | 5.00 ‘ 6.15. ' T.38 1 gio5 | 767 0 401 | 4T o6

i 019/ 066 075! 343 | 417 085 | 0.20 ! 835 4.36| 4.36 | 1810

k0. 080 | 1.40 | 4.24 515 230 1065 | 835 541 6.95 | 1816

i o 076 | 112 | 399 | 485 | 2.23 | 1183 | 960 | 5.I5 | 5.15 | 2187

#0122 038 071 | 247 | 3.00| 045 | 1030 | 985 | 3.27 | 3.27 | 2191

f 060 | 050 | 070 | 264 | 321| 050 1038 | 9.88 | 3.23 | 3.23 | 2512

| 018 060 | 081 308 | .374| 058 | 002 844 360| 3.69 | 1811

- 2.02 o.10 | 0.87 4.17 5.07 oI0 0.00 | 8.0 4.42 4.42 | 2186
@000 | 067 | 076 | 317 | 385 1.35 | 945 | 8.10 | 243 | 6.16 | 1812
| 022 | 049 | 448 624 759 013 605 592 076 | 6.90 | 2190
| 008 | LIo| 253 7.02| 853 1.15° 7.53 | 6.38 | 565 | 6.04 | 2189
ooz (003 1.8 | 307 | 373 | 155 ; 048 | 7.93 | 6.18 | 6.18 | 1772
o2 100 | 1.37 | 404 | '6or | 083 | 703 | 6.20 | 327 | 3.27 | 2192
| 088 | 036 | 052 | 230 | 280 068 | 870! 8.02 230 | 2.30 | 2193

| 150 | o077 | 088! 421 | 512 | 065 863 | 7.98 649 | 6.49 | 1817

1 38| 0511 084 | ~359 | 4.36 | 075 960 | 885 4.54 | 4.54 | 1815

i ia7 | 033 078 | 323 | 393 | 060 020 | 860 481 | 4.81 | 1845

246 | 174 | 6.46 2185

0.17 |

7.85 113\ 790 | 6.7 484 | 484
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Taere XIII. ANALYSES oF Mixep FERTILIZERS =

Manufacturer and Brand. "

v Grade. Place of Sampling.
Al |
= {
©
| . IR f
Sampled by Purchaser:
American Agricultural Chemical Co.,
, New York City |
2043 | Double A Tobacco Fertilizer, 173,839 .... | 5-4-5 | Granby
2044 | Double A Tobacco Fertilizer, 75,100 ..... [ 5-4-5:| Granby ‘il
2045 | Double A Tobacco Fertilizer, 7,301 ...... | 5-4-5 | Granby ..........
2046 | Double A Tobacco Fertilizer, 571,689 .... | 5-4-5 | Granby ..........
1718 | Quinnipiac Seed Leaf Tobacco Manure .. | SR 1 Bread ! \Brookl el
1649 | Quinnipiac Prime Tobacco Manure, 63,358 | 7=3~7 | Hartfordi ol
j Apothecaries Hall Co., Waterbury. ' ;
6arl Bertilizar i 8-Are) /CLiioht), 0 Joliaus o] \ -4-5 | Buckland ........-
11622 || Mertilizer I8 clo@Darkey 0 e Ly 8-4-5 | Buckland ........
i Eastern States Farmers’ Exchange,
| Springfield, Mass.
2n57 1sero-si Hertilizepitl oy g St SRR 5-10-5 Saybrook £4
2005 1" Hastern (States #o-8-oiliy | Loz 0 g s 5-8-7 | Farmington ......
L. T. Frisbie Co., New Haven. fi
gaza (iBrishie glis 87 ik ool ] it o, T G ) 5-8-7 | Manchester ......
The Rogers & Hubbard Co., Portland.
1595 | Rogers & Hubbard Tobacco Grower -
i Vegetable Eormula li o 10 (0 Bl 6-4-4 Burnside .........
923 | Seeding Down Fertilizer ................ Sent from Factory
i R s el B T S L Gl e A I S R R 8

) f Hartford

N
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"f"«‘fCoN;TAI‘NING Nrmomm, PHospnomc Acip AND Porass—Concluded. |
: T R R B AR §
Nitrogen. | E ; Phosphoric Acid. Pot\ash. :’
: | E8 | 2 A
31 ;-3 \ ?',',e_. & Bt ) i 8
'ng € 1 ﬂ'a § w:% = | &
= 5 = 3 ] s SE G §
ER B 28| 8 e a2 a
el % % % | % % % % :
.62 | 2043
24 | 515 | 035 490 | 4.55 4 :
2.36 530 | 043 | 568 | 5.25 4.65 | 2044
413 | 502 | 045 | 463 | 418 4.99 204g .
423 | 514 | 040 | 443 | 4.03 | ...- | 5.3 2048 .
. 4.14 | 503 | 027 | 423| 396 | 040 4.84 1%1
501 | 7.9 | 033 | 370 3.32| 054 ' 6.80 | 1649
6.70 8.15 3 24;
6.32 | 7.68 g 4
B 330 | sgomsti i TRI6 G 5.00 | 2557
! 478 | 581 | 035| 78 | 7.54 7.98 | 2065
302 | 4.90 | 075 960 885 7.05 | 2424
11| 6.21| 092 530 | 4.38 4.32 | 1595
5 e 5.68 | 12.60 | 6.92 Jeasol 0235
505 | 6.14 | 045 | 625 | 580 6.83 | 1705

by

i

purchasers

SPECIAL MIXTURES AND HOME MIXTURES.

Only three of these were sampled by the station agent.

T : . : - s iy
- Forty-six samples of home mixed goods and fertilizers mixe
mar}lrufacturerg according to special formulas required by the

have been analyzed and are reported in Table XVI.



TaBLe XVI. ANALYSES oF SPECIAL MIXTURES AND HOME MixTUures, :
! c=2h ‘
‘ { ¥ | Phosphoric Acid. Potash. 2
e { "Eg | s { [ 1 £ =
. i | o | el
- : el Es —n ‘
3 anufacturer. Place of Sampling, LR = ‘ A
g | Febie = | B3 | ¢ | 3
: LR ee s F g e g
4 ‘ —=bde B a0 | 3 .
i | i - . |
\ | | [ | | 3
g Samled by Station: | | | | =
1774 | Eastern States Farmers’ | | g
1]s:llxchange, Springfield, % ‘ 7 7% | % %ot % % =
a55 ol ol e L. W. Newberry, So. Windsor | 6.00 7.29 045 | 660 6.1c | ¥
I528 rine e i e e e T. W. Ryan, Stratford ...... | 482 586 | 065 | 803 7j3§ | “3 g?f ;734 *}g
1524 | o e e I W~ Ryan, Stratford ... = | 412 501 093 1068 ° 975 5'09 ; Igzi g
) ' | | ‘ d | 2
Sampled by Purchaser: | | r ‘ ‘: ] | | 5 ]
1222+ Fortula A+ = =ie. f Argerican Sumatra Tobacco ! | : } 4 ‘ [ 2
| Co.SBldomfields....~2... | 236 | 624> 050 4 | :
1399 gormu%a AS S o ‘ = s 524 = 6.27 O-Ig | 2?: | ﬁé .lL 016 ‘ g§§ " ;ggg 2
;4;2 Fg;rggla ﬁA ............ : - 539 | 6.55 018 | 478 | 460 032 6.1 | 1422 S
1303 - Ia et | v 7 | 692 841 046 301 { 345 0.29. 1.09 1333 o
Igzx ngzﬁla s el s - | 702 853 046 3.08 3.52 .13 | Ygor g :
s og e 1a e | - - 574 | 6.98 028 | 4.53 | g4.25 | oI5| 6.5 r 1223
I42 i Forrnriﬁla i oo a < = 5.50 6.80 0.19 542 | 523 . .... | 7.03 | 1400
1472 | Formul: il | * : 522 6.35 0190 504 485 028 6.20 1423 ¢ :
I520 | Formuls s is 5| - : 616 749 030 508 478 o027 6.7 1573 0w
I421 Fgrr?llsla e B s = 1 5.3% | 6.46 1.22 6.10  4.88  0.20 6.07 3 1420 G 2
1173 Formuli e « - ‘ ggg | 632 Igg | 664 526 016 494 1421 =
............. s : 5 B SRor 4.12 3.86 0.40 537 |1 &
1452 ~Formmla Ho5f = % | : | 4.80 | | -‘ | | B
5 584 | 020, 519 4.99 | 0.54 7.6 1452
1574 | Formula H ............ [ « « s10-| 631 | 028 g | 95 | Mo e
2 1474 | Formula T - . | = £ 526 2 ’ : >3 B ’ 45
eeeen | = - 5.2( 640 | 024 | 480 | 456 | 037 | 619 |1 »
rook gg‘;ﬁﬂ}: = i - . | 580 | 7.05 | 028 | Goa| 576 | v | a0 | fos3
it e | - « 507 726 025 570 545 025 .02 1606 -
protimuaN oo o | 5.42 6.5 0.28 | 545 517 | 044 - 8.07 | 1697

Potash.

& osphoric Acid.
% : Tufg :
o ER = ¥
& Manufacturer, Place of Sampling. 20 TE L; - | s g =
= e 2 el k] v
§ = 2 e £ g 3
£ 3 oEE - a hd e m e =
& | S <48 | 5 & 88 4 | & &
. ‘ s = ; | ? ‘
: _Sampled by Purchaser: % | % % R % % % % ‘
1608 | Formula O ............ American Sumatra Tobacco |
: Co.,, Bloomfield ... ... .=... 706 | 858 | 073 | 485 | 412 057 | 1,36 1698 2
1601 | Old Formula .......... A i i 588 | 735| 020 590! 570 | ....| 407 | 1601 =
2%Eh. | 5T BS oRe 0 BT George Bostick,” Sti, Thomp- i ‘ ‘ g :
sonyvilleris, i eamiamn e 58 | 712 | 023 518 495 040 7.66 | 2116 §
R |- . Bt e | W. J. Burgess, Thompsonville | 4.20 | 511 | 028 453 425 44y 2117
ZEIB | i Pt James T. Burgess, Thompson- : ‘ g
ville i s 593 | 7.2r | 0I5 | 555 5.0 6.93 | 2118 §
BOTR o R IR s i 0. W. Murphy, Collinsville .. 120 | 1.46 | 3.43 | 11.60 | 8.17 3.25 | 2014 £
2685 AR L e TS O. W. Murphy, Collinsville .. 492 | 598 088 565 477 372 | 2015 §
2197 | Apothecaries’ Hall Co., , : g
: Waterbury .......... | Fred Hoffman, Ellington .... | 6.25| 7.60| 078 | 454 | 346 1.66| 7.9 | 2197 ‘@
2198 | Apothecaries Hall Co,, i
Waterbury .......... Fred Hoffman, Ellington .... | 3.37 | 410| o070 | 860 | 7.90 4.44 | 2108
2361 | Apothecaries. Hall Co., | Stamford Mason’s Supply Co.,
Waterbury . ........ Stamford. i i 3.34 | 406 | 1.00, 068 | 859 4.07 | 2361
2364 | Apothecaries Hall Co,, 5 j ;
v Waterburty ..o ... W. J. Burgess, Thompsonville | 5.65 | 6.87 | 0.30 | 578 | 5.48 9.00 | 2364
2196 | Berkshire Fertilizer Co., ‘
Bridgeport™ . ... Fred Hoffman, Ellington .... | 6.0z | 732 | 018 4.20| 4.02 066 | 789 | 2196
2318 | Berkshire Fertilizer Co., : : e |
Brideeport =0 = v Louis Grouboush, Suffield ... | 4.20 | 5.11 " 063  5.18 4.55 5.70 | 2318
2319 | Berkshire Fertilizer Co, J
Bridgeport (.. 5 = Neland Loomis, Suffield .... | 494 | 6.01 | 085 | 605 | 5.20 3.74 | 2319 @
1906 | Everett B. Clark Seed : i
Co., Milford 2. ; z¢.. | Angelo Cerrone, Northford .. | 4.83 | 587 | 1.86 | 1040 | 8.54 7.31 | 1906
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. e 2 B
| - DMENTS
| ‘ ‘ON monels § S % 58 8 @ 5 S0 - VII. MISCELLANEOUS FERTILIZERS, AMEN
i i e &R R R R - ORI AND WASTE PRODUCTS.
! e,
’ ] . o0 o+ o @ I 3 '
;5 5 woofe ® GG 2R D G 8 = LS WOOD ASHES.
i | ol i Py - " w © &~ A . .
; iy 8 e ok e L Twelve samples of wood ashes, chiefly Canadian products, have
| 0 ojennw sy | R : P been analyzed. All were of good quality. Nine contained over
3 | . p S 6 per cent of potash and eleven contained over 5 per cent.
| ; , 2 Besides potash, wood ashes contain from 1.5 to 2.5 per cent .of
e ! e et 8 R ¢ & 3-8 8 8 5 & g 8 .~ bhosphoric acid and probably 30 per cent or more of lime which
§ { 3 S i, S N i A contribute to their value as a fertilizer and a soil amendment, but
e ol Wl e f e % Benr nit they are expensive.
R ; ® g W e oW oo % 2 g as a source of potash at $5.0(1) p}g/_ 1;1 v P
S B L e o e L e e i B = Ly Analyses are given in Table ]
! | o !
Sl e S
, g IR : }
| 3 F ) TaBLe XVII. ANALYSES oF Woop ASHES.
e e ity LB g e o 0 ©
s osuraiea) | R g ? ) 0 ] S 9
| ;‘ 7 = = o o o = - o) I‘ ;
R W | i
i 2 0 QO & O o = © - | §
{ ‘uadoxyiu 830} 03 & © © w ! O & e = g g; | & 8,
g jus[eamnbs eluowwy + Y Y wB Y v O o S = o
: mo - e A 3 Manufacturer. Purchaser. -2 3
! wn o 0 3 g 3
F e fmegontu peiog (o0 W RD 10 o 3 & o 8 & 8 e .
e ! kb M it | NG % = s . 2 s
=
, ‘ A B
i é R = A PR o JR = AR - = e | g
i o) dall e el B oE 9 : 8 :
| E 0 (=] '8 s e w? -9. OLR o S N i !
B Pl S SR T v B e e Sampled by Station: | ~ % | %
i : S 2 o © o oS o ! ot~ John Joynt, Lucknow, Canada Gordon Scholes, Warehouse
| g e Bhog L & B B Point, aaes il il WL Y686 ey
- & g S B 88 S & 5 fheld ..o 2.10 | 6.22
i s = Eetey B8 B p e Harry Zera, Suffield
2 & ity EE De B 0 sw e | AT
? 5] 3 B I © e ampled by Purchaser: 9
L 8 & B EE oy e §“= 545 12 John Joynt, Lucknow, Canada | The Allied Tobacco Company,
2 8 4 4 4 3 8 8 wf nf = Flartiord il Ul L 1.73 | 6.41
i o el L iRl O S o o P “
L o st o & 2 . b 3 ‘g | i « ¢ : 2.15 4,7%
yad Yo | ¢ 2
“‘ SiE LR GRR 2 BT R ; ’ . ’ salee
oW S e S A 2o B j : 4 g X
- E Rl o - R el 28 58 ShE &5 Sl F.1 R.d& R. M. Goodrich, Port- Bl i
e B B A ; PR DR SRS ot o . !
o ol AR = % & % ° Hatheway & Steane, Inc, ,
L ST et ; = . ' Hartford .........« LA 2.50 | 6.75
; = ;E:g:g:g:g:;;?ﬁ;: BhHE G “ “ % ¢ 2.25 | 6.50
| SR e B = - B e S Y~ e e « “ “« “ 2.20 | 6.18
it g 0T e el LG e 2 w « “ L 2.13 | 5.26
i) u SIS sl g B ST e RN s | 13| 5.
| 4 £ §0 8 %8 & MR R i S TR & e L. Wetstone & Sons, Hartford | 1.08 | 5.97
& 2 = - N R S R
! . (<) B A B =T =1 ] o S ) =i
i 8 Al E o = el g g g Iz o = I
E BLlipaE R BB EEeg | e
{ © ~E o = nLsugYy o o .
| ; $Fgedagaddmdndn 55 8Eg 8
i IRt TR R ) - - - > > I
] EHSndwded & 003 Y& BiSS 8&
| =% Sl i ko =0 g0 SOm ==
| BB B @ o) 2
' 5 sz Y 7 PR T T Ol T T - -_:» o gD o i
| ON uOnEIS S P 9 9 © o © Q & =
: : ARG g G B R < a
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Tasre XVIII. ANALYSES oF Sueer MANuURrg, Erc.

Ammonia | Phosphoric Acid, Potash.

|
equivalent to 7 |
total nitrogen. ! Available. [ Total. |
: i
i ; g il e ki AT 4
5 Manufacturer or Brand. y Place of Sampling. 5 e (IS e 9 Z
Z & ; b i B I & i o
. = = A : ] ;
g = i E < I s e RS S
£ e AL e R e e e e
- = 5. g g i S g
% S = 5 = Sl e & &
. | -
L ¢z ‘ ! ‘
g = i | i
Sampled by Station:

2305 | American Agricultural Chemical

: 1 ‘ z i

Co,, NeW ¥°,1'k Clty s Mérrison & Dunham, Bethel 238 AT } 2i1e e ‘ g Ml g st
Ay e T e S B T T e
SHl et e R B0 oo ol ass| noblixgs| il ss0 ) achfimas
1866.5 CaIStfci %rjggfo,AN.HY.C?.s?.% CO’ W. L. Thorpe, North Haven: e NS l s 1 bl 5 ‘ _I.OO R
1652 Shéﬁf sAIE(e)?i. Il&a;;lsn{l. Guano Cadtwelt i Tonsh. Slasbiord ‘ o5 | 300 273 b 172 | 100 ‘ 1.00 1 1.25 [ 4227 1+ 2.004)1652
ik G‘;:(ijlzi;itr- Clsfmsﬁa; I%‘?::é‘gc%, %earl- Mi/iicéldlegtzowsnm(.ifi?f.di..I.r.l?.., 5 168 | 204 1.82| o071 0.75.‘% 0.88 | '1.25| ‘279 ,3'00 1728

1725 | Premier Poultry Manure, Pre- :
; | mier Poultry Manure Co., Chi- | Lightbourn & Pond, New

|
cago: Tllinois: ., ol i T Haven g0 D00 vine S 521 | 633 600 | 275 250 293 Az bRl IUG0S! Pl
1726 | Premier Sheep Manure. Premier | : frash, :
ey et bimen Lich e € TR a0 fod sig | gno) Cras | Miboll as Tso | TR B0 ) EH
1729 | Wizard Brand Manure. The . e ;
Pulverized Manure Co., Chi-| W. W. Hunt Go., Hart- | 5 : ! e
cago, ﬁlinois aneo ...... l. ford n ................ 1.04 | 236 | 2.10 1 078 | 1.00 | 095 oyl 1.78 | 1.00 | 1729
1734 Wiz}:;trd Brand Sheep Manure. 4 o i ; l
The Pulverized Manure Co., |F. H. Liggett 0., Stam- 5 15 ; 5
Chicago, \Illineis w0 e ol | ford g ............ 238 | 289 | 243 | 1.35| T1.25| TI.53 | .- 2.56 \ s
1744 | So. American Sheep and Goat B A | T |
Manure. Sanderson Fertilizer | G. W.. orpe, West es- | | | 2.50 i
. & Chemical Co., New Haven.. Hiretgl o atiimu Lol S0 1 e 1.30°| L.58 | 1.50 R e 50 | T 3'21'\ : | i
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SHEEP MANURE, ETC.
Analyses of eleven samples of sheep and other farm manures,
all sampled by the station agent, are given in Table XVIII. All
guaranties for nitrogen and potash were substantially met or
exceeded; and there were no notable deficiencies in phosphoric
acte i, '
The character of the nitrogen in sheep manure is shown by
analyses of several brands sampled in 1924. Nitrogen distribu-
tion was determined as shown in the subjoined summary.

BULLETIN 270

»

o ¥

¥ _ Insoluble Active Insoluble

Total . Organic Organic Nitrogen Per cent

Sample No. Nitrogen. Nitrogen. (Alkaline Method). Active.
% % % %
22982 2.47 1.96 0.62 31.4
22083 i 2.07 A r8s 0.66 35.8
22986 1.30 1.12 0.37 33.6
22991 133 1.12 0.45 40.2
23457 1.81 1.76 0.39 22.2

These figures show that organic nitrogen insoluble in water

comprises the greater part of the total nitrogen; and that from

20 to 40 per cent of the insoluble nitrogen is “active” by one of
the conventional methods for determining its activity. This
parallels rather closely field experiments which have shown that
only about one-third of the nitrogen in manure is recovered in
the first year’s crop and that its full quota of plant food is not
utilized except over a period of years. It is recognized, however,
that the value of farm manures is not confined to the commercial
value of the nitrogen, phosphorus and potash which they contain.
Their chief value perhaps lies in the fact that they serve as con-
ditioners and as culture media for the growth of beneficial soil
bacteria. i " .

i al e il

.
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LIME, ETC. .
materials, chiefly limestone, have:

ed in Table XIX. A discussion
f lime was given in our report

Seventeen samples of liming
been analyzed and are summariz
on the classification and uses o

o i esidue about which information as
' S'amptli?izi::i?n vvvvz.z aclzll;zfe 1’.l'his material is the residue obtalneté
?1?1 ﬁ?eumanufacture of acetylenefgas: ét is ucslefﬂl;iv Eils :Oiglrcgeogd
li i s if it 1s an i _

limeh:gﬁc;gzlggé%ﬁ.puﬁzizuld be exgc})’se;d.to. the air to dlspIeé
: ?;:f:es of acetylene gas which would be injurious tﬁ selrgdlse il
~ pplied to the soil 2 or 3 weeks before planting there shou i o
pﬁger The sample examined contained 47.3 per cent o : im
(CaO)', and had apparently been well exposed as the calcium

was largely in the air-slaked condition.

* Conn. Exp. Sta., Bull. 261, p. 02 (1924).
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TaBLe XIX. ANALYSES OF e e AFT“TSTONE: ETC, Wl z
o : = Chemical Analysis. Mechanical Analysis.
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| Lime (Ca0). (MgO) ) | ‘\ i |
e - Q |
. oot 3 & i !
s Manufacturer or Brand. Sampled by. I g 'g 2 % i | il
o ; g 1 = S = o VERR B et N e
g g 8 B g - = S & ¢ i 8 =
: § | B B @) g BRAAEen S fietlo S el
3 jf 5] & % 5] & | g s e 8 g =
| I
o | |
Ground Limestone, Eic. v 7 % ; - 7% % 2 % % ’ P | % Toil |
| Manufacturer Unknown. | 403 | | 62.86 | P | !
D567 HEEOTO L A, LTl B Lo American Sumatra Tobacco Co., Bloomfield .. 61.83 o ‘; ol 97.50 | 9r.00 83.50 | 70.50 | 66.50 | 1567
! i i
. Coe Lime Works, Northford. 6 |
3 > 2 ! 53.15 | 0.67 ‘53.82 2.00 4k 6
g6o Ground Limestone ........ Sidney Edwards, Middletown ................ e Sl o e x ‘ 1 s el B0
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2301 | Ground Limestone ........ Sidney %dwards, Middll?etonn ...... o o 1 b | ' I j g e 7500 4 70 e st
2 | Agricultural Limestone ... |Station ent from J. F. Raven Hardware Co., 38.6 : 1 ‘ ‘ I
i i Meriden .....r-- b e ; ] i B d g b i ek LA ik o
Miscellaneous. i 47.33 | 0.1 i E
2362 | Carbide residtie ........... N.Y., N. H & H. R. R, New Haven ........ 3110 | oy i b 0
2308 { AR e TLTme s o e o T B. Pinker, Canaan . ool i gnad . ‘ | " | 439
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1727. Potash Marl. Potash Marl, Inc., New York. Sampled
by station agent, stock of Lightbourn and Pond, New Haven.

Analysis :
Available phosphoric acid 0.45 per cent; total phosphoric acid
1.33 per cent. The material was guaranteed 0.25 and 1 per cent
of available and total phosphoric acid respectively.

Only phosphoric acid is guaranteed. The material contains, or
may contain, 6 per cent or more of potash but it is largely or
entirely insoluble in water. The product was quoted at $43.00
per ton but the plant food in it cannot be valued at over $5.00.
We have no information that its worth as an amendment justifies
the extra cost. i

922. Tobacco' Stems, unground, submitted by W. A. Henry

& Sons, Wallingford.

933. Tobacco Dust, ground, submitted by Edw. Eggert,
Hartford. »

2555, 2556. Tobacco Dust, submitted by S. D. Woodruff Sons,
Orange.

955. Tobacco Stems, ground, submitted by the Everett B.
Clark Seed Co., Milford.

2558. Tobacco Butts, 2559 Tips, 2560 Tips, 2661 Middle Jeaf,

2562 Middle leaf, 2563 Tips, 2564 Butts, 2565 Middle leaf. Sub-

mitted by Dr. Anderson, Tobacco Station, Windsor, for dster-
minations of moisture only.

Analyses of these tobaccos are given in the following
tabulation.

ANaALYSEs oF ToBAcco.

Sta. No. Moisture. Nitrogen. Phosphoric. Potash. Nicotine.
% % % % %o

922 30.50 1.41 0.38 5.82 S
933 271 0.43 283 1.03
2555 1.96 2014
2556 < 1.84 1.61

955 1.48 6.01

2558 27.20

2550 24.01

2560 23.71

2561 - 26.99

2562 28.27

2563 20.01

2564 - 23.47

2565 21.24
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FORMULAS FOR INSECTICIDES.
¢ LEAD ARSENATE.
3 1bs. (Paste) or 1% lbs. (Dry) Lead Arsenate and 50 gals. Water.
Spray upon foliage to kill all chewing insects. May be used with
Bordeaux or with lime-sulphur mixture.
PARIS GREEN.
1 Ib. Paris Green. 3 Ibs. Lime. 100 gals. Water.
Spray upon foliage to kill chewing insects. Commonly used with Bor-
‘deaux mixture on potatoes, largely superseded by lead arsenate.
CALCIUM ARSENATE.

1% Ibs. Dry Calcium Arsenate. 135 lbs. Dry Air-Slaked Lime.
50 gals. Water.

Applied as dust or spray on potatoes. May be used in Bordeaux mix-
ture. Not safe on fruit trees.

POISONED BRAN MASH.

5 Ibs. Wheat Bran. 4 ozs. White Arsenic or Paris Green.
1 pint Cheap Molasses. 1 Lemon. 7 pints Water.

Mix to form a dry mash and scatter around field to kill cut-worms, army
worms and grasshoppers.
FRESH HELLEBORE.

Dust on the plants, or mix with water, 1 oz. in 2 gals. and spray. For
currant-worm and other sawfly larvae.

DRY LIME-SULPHUR.
Winter Spray.
12 lIbs. dry Lime-Sulphur. 50 gals. Water.
Summer Spray.

3 Ibs. Lime-Sulphur. 50 gals. Water.
LIQUID LIME-SULPHUR.
Wainter Spray.

1 part Lime-Sulphur. ¢ parts Water.

gricultural [, xperimemﬁﬁon

NEW HAVEN, CONNECTICUT i
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'G. P. CLINTON
Botanist

- Summer Spray.
1% to 1% parts Lime-Sulphur. 5o parts Water.

Use winter spray for San José scale and peach leaf curl; summer spray
for fungi, to which, as.needed, add lead arsenate to kill chewing insects

CORROSIVE SUBLIMATE.

1 ounce in 10 gals. water, poured around cabbage plants to prevent injul:y"‘l
from cabbage root maggot. P .

DUST MIXTURES.

Sulphur 85%, lead arsenate 15% (or sulphur 0%, lead arsenate 10%),
is used to dust apple orchards for fungous diseases and chewing insects.
To kill sucking insects add 2% of nicotine. Copper sulphate 15% to 25%;
hydrated lime 80%, and calcium arsenate 5% to 25%, is used successtully
in some localities on vegetables but is likely to russet apples. Plain sulphur
ifs used in peach orchards. These dusts can be purchased, mixed ready
or use. :

" LINSEED OIL EMULSION.
1 gal. raw Linseed Oil. 1% 1bs. Soap Flakes. 1 gal. Water.
Dissolve flakes in water; stir in linseed oil and dilute to 100 gals.

NICOTINE SOLUTION.

4 pint of a 40% nicotine sulphate solution in 50 gals. water. Dissolve
and add 2 Ibs. Laundry Soap or 1 lb. Calcium Caseinate for a spreader. =
Excellent for killing aphids and other sucking insects.

KEROSENE EMULSION.
2 gals. Kerosene. 1 Ib. Common Soap. I gal. Water.

Dissolve the soap in hot water, add the kerosene, and churn together
with pump until a white creamy mass is formed, which thickens on cool-
ing. Dilute nine times before using for most aphids, but may be used
stronger or weaker.

MISCIBLE OILS.

Mix 1 part of “Scalecide,” “Jarvis Compound,” “Target Scale Destroyer”
or other miscible oils with 15 parts of water, to kill San José scale, especi-
ally on old apple trees. ‘
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- aphids, and other sucking insects.
. quantity.

. times when using and .apply one quart per square foot.

. Has recently been used successfully to control the peach borer.

COMMON LAUNDRY SOAP.

i it 5 foliage to kill red spider,
S “éacf;; Egligs maygbe used in half this

CARBON DISULPHIDE.

il i i i in, in ti bins, use 1 lb. for about
o kill insects infesting stored grain, in tight x f
xooTcubic feet of space. Expose for about 36 hours at 6p° F. or higher.

CARBON DISULPHIDE EMULSION.

10 parts (volume) Carbon disulphide. 1 part (volume) Cold water soluble
rosin fish oil soap. 3 parts (volume) Water.
Churn the soap and water to obtain an even mixture. Then add carbon

, disulphide and churn about two minutes until the mixture emulsifies as

indi \ i iquid is formed. Dilute 200
indicated by change in color and a greamy liquid is fo Cremo Ll

soil without injuring vegetation.

PARADICHLOROBENZENE.

A granular solid chemical which gives off fumes fatal to Xllssecftcalllleii

“Krystal gas,” “Paradichloride,” “P.-C. Benzene,” etc.

NAPHTHALENE.

i e i hes moths
d the form of mfoth balls and “flakes” to keep clot
ouIt‘Jng élllothiflg. “Flakes” scattered around the borders of floors and
shelves will drive away ants.

CALCIUM CASEINATE SPREADERS. . :
. 1-2 lbs. in 100 gals. acts as a spreader and prevents chemical reactions,
where different materials are mixed together.

FORMALIN FLY POISON. _
1 tablespoonful Commercial Formalin. %4 cup Sweet Milk.
4 cup Water. b i &
i d in a shallow plate with a slice.of breagl ot B ies wi
dr?r/{f;xtﬁg ligﬁli)czszgecially if no other moisture is accessible, agd be killed.

SELF-BOILED LIME-SULPHUR,

8 Ibs. Fresh Whitewash Lime. 8 Ibs. Fine Sulphur. 50 gals. Water.

for fifteen minutes. Then dilute and apply.
mercial article called “Atomic Sulphur,”
rate of 5 Ibs. to 50 gallons water.

5 DRY MIX.
8 Ibs. Sulphur. 4 lbs. Hydrated Lime. 1 Ib. Casein Spreader. 50 gals. Water.

. Mix thoroughly 'togethqr.the first three ingredients and add to the water
when needed. This fungicide is being used more and more in this state as
a peach spray. :

SULPHUR DUST.

Dusting with special grades of very fine sulphur, about go parts thor-
oughly mixed with 10 parts lead arsenate for apples and 8o parts sulphur
and 20 parts air-slaked lime for peaches, or with special material pre-
pared by manufacturers, has attained some prominence as a combined
- fungicidal and insecticidal treatment for fruit trees, Experience so far

in this state seems to show that such treatment is much more effective
in controlling insects than fungous troubles of the apple. Good results
in controlling peach scab and fair results for brown rot have been obtained.
Dusting is much quicker and so cheaper as regards labor, but the cost of
the material used is considerably greater.

COPPER DUSTS.

- There are now on the market certain commercial dusts containing lime
- and copper sulphate that combine to form a Bordeaux mixture when in
contact with moisture on the leaves. These are coming somewhat into
use for certain diseases where dusts can be used to better advantage, so
- far as mechanical application is concerned,' than can Bordeaux mixture.
. They have been used in this state with more or less success on apples,

potatoes and_especially on celery. On apples russeting, as with Bordeaux
. mixture, is likely to result.

BORDEAUX MIXTURE,
- 4-51bs. Copper Sulphate (Blue Vitriol). 5-61bs. Fresh Lime,

50 gals. Water,
For small acréage.

Dissolve the copper sulphate in hot water. Slake

Start the lime slaking, sift and thoroughly stir in the sulphur, using
- just enough water to prevent burning and allow to boil from heat of lime

A very excellent substitute for this fungicide on peaches is the com-
without lead arsenate, used at the

ANT POISON. .
Arsenate Soda 125 grains. Sugar 1 pound. Honey I tablespoonful.
i Water 1 quart. : il o
d sugar to water. B01} until both are ais i
thgd;idgrlslzrxllaé? S({;\i’aflleincool,gplace in shallow dishes with a crust of bread :
or bits.of sponge.

HYDROCYANIC ACID GAS.
1 oz Sodium Cyanide. 2 ozs. Sulphuric Acid. 4 ozs. Water. :
: _For each 100 cu. ft. space. ; ol )
For fumigating dormant nursery stock or .bulldmgs, p_lgce ;}iic glcolse athe
ater in an earthen jar in the house, drop in the cyanide z{) d o
;}1‘] ‘e at once for half an hour. Ventilate for ten minutes fi e
irif;S In greenhouse use I oz. of cyanide for eaphd 100% Cr‘rln at:eobetpweer;
6id sunlight; excessive moisture; driving winds. Fumig bé b
;Z" and 70° E. Calcium Cyanide in gr:{tnulaxj1 formdmayféx;)nv;/ b
f illi ubs, wireworms and ants in soil; and in ¢
Iii)lliir}{gﬂgggidgsrggtsl other sucking insects. Caution! Breathing the fumes will

cause death.

FORMULAS FOR COMMON FUNGICIDES.
LIQUID LIME-SULPHUR.

Wainter Spray.
1 part Lime-Sulphur. 9 parts Water.

Summer Spray.
1% to 1% parts Lime-Sulphur. 50 parts Water.

i & sc leaf curl; summer spray
ter spray for San José scale and peach . ; sumim
fo?i'?lr‘ljgin tecf W%lici’l, as needed, add lead arsenate to kill chewing insects.

DRY LIME-SULPHUR. i

dry lime-sulphur or

g re now on the market several forms of y li :
sirrfilllgefingicides, that ‘because of convenience in shipping andvl}%ndé
ling are replacing somewhat the more bézlky hqcmd fﬁn%;gglqst.heir uesre :

i has shown that spray injury does not resu rom Jse,
fl}l?;rrf:;ebe zissv.lbstituted for the latter. Use according to directions given
by the manufacturers. ¢ :
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the lime and strain through coarse cheese-cloth. Dilute each separately to
25 gallons. Pour together slowly through a strainer into the spray barrel.

For large acreage. Make stock solutions of copper sulphate and lime
as follows: Dissolve 40-50 pounds of copper sulphate in 5o gallons of water,
by suspending in a bran sack. One gallon of stock solution thus contains about
one pound of copper sulphate. Slake 50-60 pounds of lime, strain into a
barrel and make up to 50 gallons. A gallon of this solution contains at least
one pound of lime. The excess takes care of waste in slaking. Put two
50-gallon dilution barrels on a platform so that the sprayer can be
backed under them. For a 100-gallon sprayer put 10 gallons of stock
lime mixture into the lime barrel and 10 gallons of stock copper sulphate
solution into the copper sulphate barrel. °
Dilute each to zo gallons. By using a
molasses spigot for each barrel, the two
streams may be run together through a
trough into the sprayer. A large, fine
Wire_strainer should be set in the sprayer
opening. Lead arsenate, Paris green, or
nicotine solution may be added if needed.
Hydrated lime is handy to use, but Bor-
deaux made with it is said by some not to
z_ldhere so well and to be more likely to
injure apple foliage.

Some growers get good results with the following method: Start filling
the sprayer with water, washing in at same time 10 gallons of the stock
lime mixture through the strainer. When half full, add the 10 gallons of
stock copper sulphate solution with the remaining water, stirring meanwhile,
When short handed, this method saves time. Half these amounts are used
for a s50-gallon sprayer.

TYPE OF STRAINER RECOMMENDED
FOR SPRAY MATERIALS

FORMALIN. ~ i

A. 1 pt. (11b.) formalin in 50 gals. water, for sprinkling grain to kill
smut. See Smut under Oats. Wet sprinkle. Or better:

B. 1 pt. undiluted formalin is sprayed directly on 50 bushels of grain
as it is shoveled over and then heaped in a pile and covered for four hours.
Dry sprinkle. ;

C. 1 pt. formalin in 30 gals. water ; soak uncut tubers 1 hour to prevent
potato scab.

I pt. formalin in 1214 gals. water, for soil treatment. Use one-half
to 1 gal. for each square foot of surface treated; cover for 24 hours after
treatment; air afterwards and stir soil; allow 7-10 days before seeding and
10-14 days before transplanting in this soi
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CORROSIVE SUBLIMATE.
4 ozs. Corrosive Sublimate. 30 gallons Water.
. Dissolve the corrosive sublimate in a small amount of hot water and
then dilute. Soak uncut seed potatoes in this for % to 1 hour. After
leach treatment renew strength by adding I oz. of corrosive sublimate and
ater as needed to retain the 30 gallons. Use in wooden containers and
mark Poison. Good for both scab and black scurf.

FORMULAS FOR LESS-USED FUNGICIDES.

OTHER BORDEAUX MIXTURES.

Dilute Bordeaux Mixture. Use 1 lb. copper sulphate, 4 of lime, and
‘make as above directed. For second and third sprayings of apples to
essen russeting of the fruit.

" Resin Bordeaux Mixture. Melt 5 Ibs; resin with 1 pt. fish oil, cool slightly,
dd 1 1b. soda lye, stifring. Add 5 gals. water and boil till the mixture
will dissolve in cold water. Mix 2 gals. with 48 of Bordeaux mixture.
Used sometimes on such glaucous plants as asparagus, cabbage, onions, etc.,
to make a more adhesive spray. ;

J ‘Ins&cts are small animals belonging to the class Hexapoda
.:(“sgc-legged) and most of them have six legs in some stage of
‘th.el‘r existence. Spiders, mites, sow bugs, centipedes and
' millipedes are animals but not insects and all but certain mites
- have more than six legs. Insects may be divided roughly into
two groups: (1) chewing or biting insects, and (2) sucking
insects. The chewing insects (except termites or white ants
] and. grasshoppers-and crickets) have four distinct stages ir;
their life cycles, as follows: (1) egg, (2) caterpillar, grub or
larva, (3) pupa, (4) adult insect. Such insects are said to have
complete transformations. The exceptions noted above and
the sucking insects do not pass through these four well-marked
 stages. There is usually, though not always, an egg stage
and an'adult stage, but there is no pupa (except in case of tht;
- males in certain species of scale insects and white flies) and
the larvae are called nymphs after hatching from the eggs, and
I‘undergo a gradual development, molting several times ,with
only slight changes until the adult stage is reached.

: ‘Chewing or biting insects have strong jaws or mandibles
with which they bite or tear off bits of food like the higher
‘animals. Such insects swallow their food and here is where
an arsenical poison can be employed with success. This class
‘includes all caterpillars, beetles, sawflies, grasshoppers and
crickets. , ; :
Sucking insects puncture the tissues with their beal{§ or

INSECTS AND THEIR INJURIES TO PLANTS.

SPREADERS. o
Certain commercial forms of casein are now on the market and can be
used in Bordeaux mixture as a spreader instead of the preceding.
E COPPER SULPHATE. :
2 to 3 Ibs. Copper Sulphate. 45-50 gals. Water.
Used chiefly as a winter spray. 1 lb. to 250 gals. water is sometimes
though rarely used on foliage.
POTASSIUM SULPHIDE.
3 ozs. Potassium Sulphide. 10 gals. Water.
Used chiefly in greenhouses, or for powdery mildews.

FORMALIN FUMES.
3 pts. Formalin. 23 ozs. Potassium Permanganate.
For each 1000 cu. ft. Space.

Place bulbs or tubers in 6 to 12 in. crates so fumes can get at them.
To prevent injury to potatoes, fill space at rate of 167 bu. Place formalin
in large pail in cleared central space and drop in the crystals of potassium
permanganate. Close room air-tight for 24 to 48 hours.

pmbpsjcw and suck out the sap for food. ‘Such insects cannot
be killed by applying arsenical poisons to plants but must be
treated with dusts or contact sprays which will suffocate them
and corrode their tissues. Aphids, scale insects, leafhoppers
and all plant bugs belong to this class. :

Never Spray Fruit Trees When in Bloom. The application

of lead arsenate or other arsenical poisons to trees in blossom

may do much harm (1) by injuring the essential organs of the
flowers, so that fruit will not set, and (2) by killing many of
the bees which carry pollen from one tree to another. If all
}}oney bees and native wild bees were killed, there would be
little or no set of fruit. '

Spraying Versus Dusting. Six years’ experiments in Con-. -
necticut show that in apple orchards, spraying gives a larger\
percentage of good fruit than dusting and is less expensiv‘e.
Dusting gives fairly good control of insect pests but does not
hf)ld fungous diseases in check like spraying. Dusting has
given as good results as spraying in controlling scab and
brown rot on peaches. It is probable that dusts can be used
.to .advantage on low growing vegetable crops, where spraying
is impracticable.

‘Safe Combinations of Sprays. It is safe to mix lead arsenate
with lime-sulphur, Bordeaux and nicotine, but none of these
should be combined with miscible or other oils. It is also
unsafe to use soap with lead arsenate. :
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" Nature. Fungi are the lowest forms of plant life. They
differ from all other plants in lacking the ‘green coloring
matter, characteristic of leaves, known as chlorophyll. Lack-
ing this they cannot manufacture from water, gases and the
' chemical constituents of the soil, their food. This they must
' obtain in an organized form from products of living or -dead
plants or animals. If from the living, they produce disease as
4 result and are called parasites; if from the dead, they merely
produce decay and are called saprophytes.

Stages. Fungi consist of two stages: a mycelium or vegeta-
tive stage that has to do with gathering their food, and spores
that perpetuate their existence the same as the seeds do the
flowering plants. The vegetative stage is usually inconspicu-
' ous and often not visible to the naked eye, as it consists of
' microscopic branched threads that ramify through the sub-
stratum or host, on which it occurs, in search for food. There
' is comparatively little difference in the appearance of the
- mycelia of different fungi, hence the necessity of seeing the
- spores for identification.

The spores are formed on or near the surface of the host and
" are much more conspicuous and differentiated especially as
 scen under the compound microscope. Mushrooms and shelf
' fungi are the largest fruiting forms. Smuts and rusts form
' dusty or granular outbreaks; mildews produce a powdery or

" downy growth on the infected surfaces; other fungi may have
" more or less inconspicuous spore stages on the conspicuously
Each fungus

| injured tissues that show as spots, cankers, etc.

ALFALFA.

Stﬁhids——(}rem}l and pink aphids suck sap from leaves and
s occastonally ruining crop. Prom i i
method of killing them. . : BT, ot
Fungi.

Downy Mildew—Forms a grayis
me grayish growth on the youn
shoots and the under sides of the leaves, causing the t}i,ssuei
’gzag;n br}c:wn fhr pulrphsh and finally die. Develops in wet
seasons where the plants make a rank growth
in this state and so.not serious. 4y e e
LeafISpot—B_ecofnes common on the leaves, first showing
ias small brownish-purple spots; when abundant causes the
efaves to turn yellow and drop off prematurely; in wet seasons
;)ten serious. No efficient remedy. Mow early rather than
" ate. If possible secure seed from disease free fields and when
fields become badly infected start new ones.

. Insects, etc. APPLE.

Bud-Moths: Case Bearers: Leaf Crumpler:—
. wintering caterpillars feed upon the unfoldliong .leaxszgéénsopvrzgr
' with lead arsenate as soon as leaf buds begin
to open. Repeat a few days later, if neces-
sary. Rept. 1909, p. 353.
Canker-Worms—Small loopers devour the
leaves in May and spin down on threads when
disturbed. Spray with lead arsenate before
blossoms open, and again soon after they fall.
In unsprayed orchards place sticky bands
around trunks of trees in October, keep sticky
until January 1st, and again keep sticky dur-
ing April and May. Rept. 1908, p. 777.

Insects, efc.

FUNGI AND THEIR DISEASES OF PLANTS.

may have more than one kind of spores, but only one corre-
sponds directly to the seed of the flowering plant in that it is
the result of fertilization of the sexual elements, the other
kinds being of an asexual nature such as buds, tubers, runners,
etc., in plants. Some spores are temporary and are merely
useful in quickly spreading the fungus over the host or to
new ones. Other spores are more hardy and serve to carry
the fungus over unfavorable periods, such as winter. With
the rusts, not infrequently, certain spore stages occur as para-
sites on one host and others on an entirely different host
species, thus greatly complicating the life history of the
fungus.

Infection. In any case the spores give rise to new indi-
viduals by germinating into threads that by later growth form
the mycelium. With parasitic forms this germ tube or thread
must penetrate in some manner into the living tissues of its
host in order to gain the food necessary for its growth. All
preventive treatments of fungous diseases by spraying are
based on killing the spores that are carried to the susceptible
parts of the plants before they can gain entrance by their germ
tubes into the tissues. Once inside, the mycelium is no more
injured by the spray than the plant tissues on which it 1s
placed. This makes it necessary to protect the tissues by
repeated and thorough spraying as long as there is danger of
the fungus gaining entrance. It also means that the fungicide
must be able to kill the spores or their germ tubes but cause
no injury to the plant tissues.
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INSECT AND FUNGOUS PESTS OF CULTIVATED PLANTS.
B ‘

_Tent-Caterpillar—During May the cater-
pillars form nests at the forks of the
branches, and devour the leaves.: Clip off
and burn egg-masses on twigs in winter.
Remove nests with caterpillar brush. Spray
with lead arsenate once before blossoms
open and again soon after they fall. Bull.
177, and Rept. 1913, p. 226.

Lesser Apple-Worm—Larva feeds on
exterior of nearly mature fruit, and often
causes injury in storage. Spray twice as
for codling-moth. Keep foliage and fruit
covered until fruit is nearly grown. Rept.
1910, p. 595. s

Codling-Moth or Apple-Worm—Pink cat-
erpillar tunnels inside the fruit, especially
around the core. Spray with lead arsenate
as soon as the blossoms fall. Repeat three
and six weeks later. Rept. 1910, p. 504.

Brown-Tail Moth: Fall Web-Worm—
Sée. Pedr,

Gipsy Moth—Brownish hairy caterpillars
defoliate trees in May and June. Band
trees with tanglefoot and spray foliage with
lead arsenate. From August to May soak
egg-masses with creosote. Bull. 186; Repts.
1905, p. 246; 1906, p. 235; 1907, p. 300.

Curculios—Grubs of both apple and plum
curculios infest the fruit, making it gnarled
and ill-shaped. Spray with lead arsenate as
soon as blossoms fall, and again a week later.

99



t two weeks after blossoms fall. Destruction of early
:é)pCSbefore July 1, from apple and neighboring peach, p%lqm
and cherry trees is important. Remove infested fruit in t L
ning. Keep fence rows clear of trash. Rept. 1904, p. 2’19..
Apple and Thorn Skeletonizer—Small spotted larvae fee_dmg
n web skeletonize upper surface of leaves. White pointe
ocoons formed on leaves. Purplish moths fly about and re?t
lon flowers. Three broods each season. Unsprayed apple
trees brown in June and August. Spray with lead ars%nate
middle of May, first of July and middle of August. ept.
1920, p. 190; 1921, p. 186; Bull. 246.

Green Fruit Worms: Palmer Worm: Leaf Roller—Cater-
pillars all feed upon foliage and immature fruit. Spray with
Jead arsenate, as for codling-moth. Gop

Tussock Moths—Tufted caterpillars of several species feed
upon the leaves in mid-summer. Spray with lead arsenate 3.65
for codling-moth. Rept. 1905, p. 230; 1907, p. 332; I9IO,
. 105; 1917, p- 325 {

3 SI{Oe?low?n/eclgec{) (Siaterpillar: Red-humped Caterpillar—Feed
in clusters and often strip young trees in fall. Hand-picking is
easy method of control. Sprag leaves with lead arsenate.
: . 274; 1917, pp. 328, 329.

‘Re?t' 19(-)1’ et l\l?agggtp or3 Raiisrbgad Worm-—DMaggots tun-
nel through the pulp of the ripening fruit of
sweet and sub-acid varieties, especially those
ripening early in the season. Destroy all
infested fruit. Spray as late as July 15 with
lead arsenate to kill adult flies. Rept. 1910,
VP'ISQ%%nd-Headed Borer: Flat-Headed Borer
" —Grubs burrow in wood at base of trunks.
Watch trees and dig out borers wherever
sawdust appears. Paint trunk with lead ar-
senate and lime-sulphur. Rept. 1907, p. 333.

‘ small feeding roots. Plant only clean or fumigated stock.
b Soak soil with carbon disulphide, 74 ounce in 4 gals. water.
L Spray above ground with kerosene emulsion.

Oyster-Shell Scale: Scurfy Scale—Scale in-
sects with elongated or pear-shaped shells, on
bark, suck sap from the twigs; the former about
the same color as the bark, the latter light gray or
whitish. Spray with nicotine solution ; soap and
water; or kerosene emulsion, about the second
week in June. Bull. 143; Rept. 1903, p. 225.

Fungi, etc.

Baldwin Spot—Shows as small diseased
masses of brownish tissue, usually a short
distance béneath the skin ; finally may -appear
at the surface’as small, discolored, shrunken
areas, then very similar in appearance to
some of the fruit speck troubles. Not a
fungous disease. Thought by some to be
'~ due to unusual local loss of water: similar troubles may start
. from punctures of rosy aphids or other puncturing insects. No
. definite remedy known; spray to keep down sucking insects.

Cankers—Occur on branches and are caused
chiefly by European canker fungus which event-
ually forms a cavity surrounded by concentric
elevated rings of wood extending to bark. Cut
off infected branches, or cut out infected wood
and bark; paint over cut surfaces. Keep orchard
well sprayed and trimmed. Rept. 1903, p. 299.

Black Rot—Causes mature fruit to turn brown,
then black; forms small brown spots on leaves;
does some damage through cankers on branches,

N

o ’ 3
Leafhoppers— Whitish insects sucking sap ijirom under ,S,}ﬁﬁe
the leaves. Spray with nicotine solution, asiofaphmi;; s
Tarnished Plant Bug—Injures developing fruit by suck1fng
sap, forming dimples. Spray or dust with nicotine as for
aphids. A :
Red Spider: Clover Mite: European Red Mite—Cause
much injury to leaves, especially in dry seasons. Overw_'intei—
ing eggs killed by spray of miscible oils about Apri llls.
Spray in May and June with lime-sulphur
2 or strong soaps.
Leaf-Blister Mite—See Pear. ‘
Green and Rosy Aphids—Green aphids
suck sap from the leaves and terminal
shoots, causing leaves to curl and checking
growth. Rosy aphids infest fruit clusters,
¢ checking development. Use delayed dor-
mant spray with nicotine solution (}z pint
in 50 gallons water), either separately aor
- with lead arsenate, lime-sulphur or Bordeaux
mixture. - Dust with nicotine. Repts. 1903,
5 P- 259; 1909, p. 343. T
San José Scale—See Peach. Spray dormant trees with lime-
sulphur or miscible oil. Bull. 165; Rept. 1904, p. 221.
A Red Bugs—Two species of red leaf bugs
: ‘ 3 suck the sap, causing leaves and fruit to
2 ¥ become distorted. Spray with nicotine solu-
] tion, as for aphids, or dust with 2% nicotine.
”  Rept. 1917, pls. II-111.
'~ Woolly, Apple Aphis—A bluish-white,
cottony plant louse in colonies on bark,
forming galls or swellings on twigs of small
trees, and preventing wounds from healing;
also on roots, forming galls, and destroying

)
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which are eventually killed. Treat as for scab; prune and
burn all dead limbs and twigs; cut out and paint over large
cankers when found. Rept. 1909-10, p. 590.

Fruit Specks—Appear as more or less numerous, small,
brown or black spots, starting at surface of fruit and slowly
working inward; the Brooks fruit spot often has a pinkish
border in light-skinned varieties. Usually controlled by the
late sprayings in June and July. Rept. 1909-10, p. 590.

Rust—Shows as orange-colored blotches on leaves, eventu-
ally producing minute fringed clustered cups imbedded on the
under side; less frequent on fruit. Rust spreads to the apple
from the cedar-apples, which appear in the early spring on the
red cedar. All cedars near the orchard should be destroyed.
There is great difference in the suscentibility of different
varieties to this disease. Spraying is only partially successful
in this state. Repts. 1891, p. 161; 1909-I0, p. 591.

Scab—Produces “scabby spots” on fruit
and leaves; rarely on twigs. Give the pre-
pink and pink sprays before the blossoms
open,-another after the petals fall, and follow
with one, two, or more, at intervals of three
weeks. For first treatment, use strong Bor-
deaux, for others, weak Bordeaux or lime-
sulphur or better still the latter for all treat-
ments. Rept. 1909-10, p. 591.

Sooty Blotch—Forms on fruit an olive-
black superficial growth in distinct round
colonies, often merging together. Spray as
for scab, with lime-sulphur, 174 to 50. The
sprayings after blossoming, as for the fruit
specks, are the more important.
10, D502 = 101 T,-D. 367




| tion; keep earth tight around trunks; use cover crops.

Blight—See Pear. Not so serious on apple in this state as
lon pear. Doubtful if control measures for apple are practical
‘here in most cases. :

Spray Injury—Takes the form usually of burn
on leaves and russeting on fruit. Is most likely
to occur after later sprayings. Worst in wet
seasons with Bordeaux and in warm seasons
with lime-sulphur. Drenching the trees with
high pressure apparatus is apt to produce injury.
Spraying in bright sunshine may cause some
scorch on fruit on sunny side. Varies greatly
with different sprays. Avoid those known to
be injurious or injurious combinations (as soap
and lead arsenate) ; use Bordeaux if at all only
for first summer treatment or on varieties not
especially subject to russeting. Liquid or dry
Jime-sulphur is now the fungicide most commonly used on
apples in this state. Rept. 1911, p. 360.

;( > ]

Winter Injury—Takes various forms from
different conditions, such as: imperfect fer-
tilization or russeting of fruit following late
spring frosts; sun scorch of trunks due to
mild winter weather followed by sudden
cold; bud and twig killing, frost cracks in
trunks, blackened wood, dead roots, etc., fol-
lowing unusually cold winters or unfavor-
able environment. Set out only hardy varie-
|l ties; avoid planting in wet ground or on
neacrsy  hillsides with extreme south or southwest

Head trees low; avoid late fertilization and cultiva-
Repts.

S

INJURE
slopes.

- Insects.

- causing them to turn brown.

1903, p. 303; 1906, p. 310; 1914, p. O.

(3) For a fungicide we recommend liquid lime-sulphur at

the rate of 1% to 114 gallons to 50 gallons of water, or dry

lime-sulphur at the rate of 3 lbs. to 50 gallons of water, for all
. summer treatments.
" deaux mixture I-4-50 may be used at the pre-pink and pink
- sprays without much danger of injury to the fruit but this
- practice is not in general use.

In case of severe scab infection Bor-

! : In case one desires to dust,
a sulphur dust is preferable to a copper dust.

(4) For the insecticide in the above, use lead arsenate, if in

. the paste form at the rate of three pounds per fifty gallons
- of the mixture, or if in the powder form one and one-half

pounds per fifty gallons.
(5) If canker worms, tent-caterpillars, bud moths or brown-

 tail moths are causing damage, add lead arsenate to the first
. summer treatment; if not it may be omitted but should be

included in each of the later “treatments. Nicotine solution

" may be added to the pre-pink treatment for aphids and to any

of the subsequent treatments to destroy aphids, red bugs,
tarnished plant bugs, etc. ;

ARBOR-VITAE.

Leaf-miner—The larva of a small moth mines the leaves
Spray heavily with nicotine
sulphate solution the first week in June to kill adults and their
koo Rept. 1921, p. 157.

. Fungi, etc.

Browning—Shows especially through the older inner leaves

. turning brown and falling prematurely in late summer or fall.
| As there often remain only the leaves of the current year’s
L growth the tree eventually presents a scanty healthy foliage;

Storage Rots—Are troubles caused by a variety of fungi.
Store fruit, in a dry condition, in a cool, well-aired place. Do
not store in too deep piles or too tight receptacles. Use poorer
keeping varieties first, and sort over if necessary. Apples
from well sprayed trees keep best. Rept. 1915, p. 426.

General Treatment for Apple Orchards.

For the general control of fungi and insects on apples in
Connecticut we make the following recommendations:

(1) Dormant (winter) treatment is necessary in the pres-
ence of red mite, San José scale and leaf blister mite. Use
liquid lime-sulphur 1-9, or miscible oil I-15; the latter is
necessary for red mite control. The lime-sulphur is best used
just as the leaves begin to show (“Delayed Dormant”) as it
then kills many aphids and may lessen scab infection. Misci-
ble o0il must not be applied later than when buds begin to
swell or injury will result.

(2) Make at least three summer treatments with a fungicide
and insecticide as follows:—

1. Pink spray, when blossom buds show pink.
2. Calyx spray when petals fall.
3. Young fruit spray three to four weeks later.

For scab control a pre-pink treatment is necessary to be
applied between delayed dormant and pink. For control of
sooty blotch, Brooks’ fruit spot and often scab an additional
treatment three to four weeks after No. 3 is required. This
treatment is also necessary to control apple maggot, late cod-
ling moth and green fruit worms. The calyx spray is the
most important to control codling moth,
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the brown leaves before they drop give the appearance of a
serious fungous disease. Due to dry summers followed in
some cases by winter injury. Not a progressive trouble and
so finally not usually serious.

Fungs. ASH.

Anthracnose—Causes large brown areas to appear suddenly
in late spring or early summer on the leaves which may soon
wither up much as if sun scorched. Usually infrequent. If
feared, spray as for anthracnose of sycamore.

Rust—Occurs commonly on blades and petioles of leaves,
and less frequently on the green twigs and fruit, as small
cluster-cups filled with orange spores. The plant tissues are
often swollen and distorted. Variable in its occurrence, some-
times prominent and wide-spread and the next year or two
possibly infrequent or absent. Said to spread to ash from
other spore stage on marsh grass. No efficient control
methods, but causes little permanent injury to the trees.

Insects. ASPARAGUS.

Asparagus Beetles, Common and 12-spot-
ted—Adults and larvae devour the foliage.
Cut everything clean during the cutting sea-
son; aftefrward spray with lead arsenate and
calcium caseinate. Rept. 1921, p. 171.

Asparagus Miner—Larvae tunnel under
epidermis of stem near base, causing prema-
ture death of plant above ground. Burn in-
fested stalks. Rept. 1906, p. 303.
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Fungi, etc.

~ Frost Rot—Shows as rotting shoots here and there in the
field, which have been previously injured by severe late frosts.
Nothing need be done as the trouble is not progressive despite
the presence of fungi causing the final decay.

Rust—Produces small reddish or black
elongated pustules scattered over stems. In
fall, carefully gather and burn all stems from
affected beds and escaped plants in vicinity.
In gathering for market cut below the
ground, as protruding stems offer oppor-
tunity for development of first stage of the
fungus. Spraying with resin Bordeaux par-
tially controls the disease, but is seldom
practiced now. Begin spraying the latter
part of July and repeat about every 10 days
until the middle of September. Thorough cultivation and fer-
tilization, with plenty of humus in the soil, are advocated as
beneficial. Grow varieties most resistant to the disease. This
disease is not so serious as it was some years ago partly
Dbecause more resistant varieties are now grown. Repts. 1896,

p. 281; 1904, P. 313.

Insects. ASTER.

Blister Beetles—Three or four species
feed upon the flowers, the black one being
commonest. Hand-pick and cover choice
plants with mosquito netting. Bull. 208,
p. I10.

Fungt, etc.
Yellows—Shows in the yellowed and
often imperfectly developed foliage and

Fungi, etc.

Anthracnose—Shows on leaves and pods as
roundish discolored areas, often with a purplish
border. Save seed from pods showing no spots,
and plant these by themselves, selecting each
year seed from unspotted pods for the seed
crop and using remainder for general crop.
Destroy all infected seedlings. Where very
troublesome spray with Bordeaux, beginning
when plants are only a few inches high and
repeating about every 10 to 14 days until pods
are formed. Rotation and destruction of old
vines may prove helpful in keeping the trouble
111 ‘check. ®

: Blight—Appears much like anthracnose, but with discolored
‘areas having more of a translucent or watery character.
Treat same as for anthracnose. Repts. 1898, p. 262; 1903,
- p. 307.

‘Downy Mildew—Forms dense, white, woolly
growths on pods and less luxuriantly on young
stems and leaves of the Lima bean. Serious only
in years unusually moist after the middle of July.
Plant on well-drained soil. Spray with Bordeaux
beginning about the middle of July, and repeat
every I0 to I4 days until the middle of September.
Rept. 1905, p. 278.

Rust—Produces small, round, reddish or black,
‘ dusty outbreaks, usually on the leaves. Plant
varieties not likely to rust. Burn the old infected plants in
| the fall, or rotate. Rept. 1903, p. 308,

one-sided blossoms. A physiological trouble; the cause is
not definitely known. Buy best seed; transplant only healthy
plants; have soil conditions good; keep down leafhoppers.
Repts. 1903, p. 306; 1914, p. 413 (26). '

BARLEY.
Insects.

Army Worm—=See Grass.

Fungi.
Rusts—See Oats and Wheat.

Smuts—Are of two kinds, covered and
loose, both largely destroying the infected
spikes and changing them into black, sooty
structures, in the latter kind easily dissi-
pated. Treatment, see Oats. Rept. 1903,
p. 306.

Insects. BEAN.

Green Clover Worm—Occasionally green, wriggling cater-
pillars riddle the leaves in June and July. Dust string beans
with air-slaked lime or other fine powder. Spray shell beans
with lead arsenate. Repts. 1908, p. 828; 1919, p. 165.

Weevils—Adults lay eggs in the pods in the
field and continue to breed in the dried seed,
finally rendering it unfit for food or for planting.
Fumigate the seed with carbon disulphide as soon
as harvested, store in air-slaked lime, or heat in
oven for 1 hour between 120° and 150° F. Bull

195, p. 6.
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Insects. BEET-CHARD.

Leaf-Miner—A small fly lays eggs in the
leaves, and the larvae tunnel or mine be-
tween upper and lower surfaces. Practice
- clean cultivation. Destroy all infested
leaves. Destroy all plants of the weed
known as “lambs quarters” in which this
insect breeds. Practice late fall plowing.

Fungs. ;
Leaf Blight—See Mangel. Rept. 1903, p.309.
Eelworms. BEGONIA.

Leaf-Blight Eelworm—Produces con-
spicuous dead areas on the leaves of Be-
gonias (especially var. Cincinnati), ferns,
etc. Spots vary in size and shape accord-
ing to host and disposition of larger veins.
Buy healthy stock only; keep infected

' plants by themselves and give them plenty
of room ; keep leaves as dry as possible and pick off and burn
worst infected. Rept. 1915, p. 455.

Insects. BIRCH.

Tussock Moths—See Apple, Hickory, and Horse Chestnut.

Birch Leaf-Skeletonizer or Birch Bucculatrix—Small green-
ish-yellow larvae feed upon both sides of the leaves in late
summer, often entirely defoliating the trees. Spray with lead
arsenate (about August 1). Rept. 1910, p. 70I.

Birch Leaf-miner—Sawfly larvae mine the terminal leaves
of gray birch causing them to turn brown. There are three
annual generations and a partial fourth, in Connecticut. Con-
trol not investigated. Rept. 1924, p. 340.
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" Bronze Birch Borer—Grub makes spiral tunnel just beneath
bark of upper main branches, ridges showing on outside. Cut
nd burn infested trees before May 1. Spray foliage with
ad arsenate about June 1, and fertilize and water the trees.

ept. 1022, p. 359.

[ [nsects. BLACKBERRY. >

Blackberry Crown Borer—Larva tunnels in roots and at
ibase of stem. Dig out and destroy.

Red-Necked Cane Borer—Larva tunnels in canes causing
lan irregular swelling or gall, often three inches in length. Cut
land burn all infested canes in winter or early spring.
Blackberry Sawfly—Larvae devour leaves in June and first
part of July. Spray with lead arsenate when young larvae
appear. Rept. 1912, p. 236.

Fungi, etc.

Crown Gall—Forms hard galls or irregular excrescences on
roots and lower parts of stem. Dig out and burn affected
plants as soon as discovered. Never use infected stock for
transplanting. A bacterial trouble. Rept. 1903, p. 354.

Leaf Spot—Shows on leaves as small circular spots with
whitish center and purplish border; also occurs on dewberry
and raspberry. Not usually serious, but where necessary it
j ' can be controlled by Bordeaux applied to
the leaves, beginning before they have
reached their full size. Rept. 1903, p. 309.

Orange Rust—Breaks out in spring or
early summer as dusty masses of bright
orange spores over the under side of the,
leaves. The fungus is perennial in the
underground parts. Dig up and burn in-
fected plants. Rept. 1903, p. 309.

[ Fungi, etc.

. Bacterial Leaf Spot—Shows as small, blackish, angular spots
or specks on the leaves especially of the caulifiower. When
abundant causes yellowing and premature death of the infected
leaves. Watch the seed beds for signs of infection. If promi-
inent in the field, next year treat the seed (see Black Rot) and
spray the seedlings with Bordeaux mixture.

Black Leg—Causes cankered and finally black areas especi-
lally at base of the stem of young plants which later in the field
loften rot off or fail'to make heads. Select only apparently
thealthy seedlings for“transplanting and if this fails treat as
for Black Rot another year.

v

" Black (Bacterial) Rot—Forms black lines
in veins of leaves. In time leaves turn yel-
low and easily drop off, and interior of head
develops a general soft rot. As the germs
: can be carried on the seed, avoid seed from
infected fields. If in doubt, treat seed in
formalin, I part to 240 of water for 15 min-
utes. Keep refuse from diseased plants out
of manure; practice rotation; make seed
bed in new soil if disease appears in old one.

Rept. 1912, p. 345.

Club Root—Causes knob-like enlarge-
ments on the roots of cabbage and allied
plants. The germ often becomes established
in the soil; avoid such land and the use of
refuse from old plants on the soil. Be
especially careful that the seed bed is not
infected. Infected land, if used, should be

Lisects. BOX.

Leaf-Miner-—A small two-winged fly lays eggs in the leaf
and the larvae tunnel between the upper and lower surfaces.
! De. troy infested leaves. Spray under side of
leaves with molasses, I partin 3 parts water.

. Oyster-Shell Scale—See Apple.

CABBAGE-CAULIFLOWER.

Insects.

Cabbage Worm—Green worms feed upon
leaves all through season. Spray or dust
unheaded plants with lead arsenate using
calcium caseinate in the spray. Use insect
powder or hellebore on headed plants. Bull.
190, p. 9; Rept. 1903, p. 271. :

Cabbage Looper—Smooth looping cater-
pillars feed with cabbage worms late in
summer, and require same treatment. Bull.
190, p. I2; Rept. 1910, p. 706.

Cabbage Aphis—Sucks sap from the

' leaves. Make heavy applications of nico-
tine dust. Bull. 190, p. 14; Rept. 1924,
p- 319. :

Cabbage Maggot—Infests stems of early-
set plants near surface of ground, checking
growth and often killing them. Practice
crop rotations. Place hexagonal tarred paper
disks around stems at setting time. Treat
with carbolic acid emulsion or with corro-
sive sublimate. Bull. 190, p. 3; Repts. 1908,
p. 832; 1914, p. 142; 1915, p. 114.
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treated in the fall with lime broadcast at the rate of 8o bushels
per acre and worked in. Rept. 1903, p. 310.

Soft Rot—See Salsify. Rept. 1903, p. 311.

CARNATION.
Insects.
Green Fly or Aphis—Sucks sap from young leaves and
buds. Fumigate greenhouse with tobacco, or spray with nico-
tine solution and soap, or with soap and water.

Fungsi.

Leaf Mold and Leaf Spot—Are two troubles much alike in
appearance, producing grayish spots with colored borders on
stem, leaves and calyx. Treat as for Rust.

Rust—Produces small dusty pustules, more or less conflu-
ent, on the leaves and stems. Select rust-resisting varieties.
Spray in field with Bordeaux, adding spreader. Select for
transplanting only hardy and rust-free specimens. Keep air of
greenhouse dry. Give one or two sprayings with Bordeaux,
after transplanting in greenhouse; for repeated sprayings use
potassium sulphide or weak copper sulphate. Rept. 1903, p.
L2,

Stem Rot and Wilt—Cause the lower leaves first to turn
yellow and dry up; then the stem gradually rots off at its
base. Select cuttings only from perfectly healthy plants, and
start these in sterilized soil and replant out of doors in new
land, avoiding excessive use of manure. If disease appears
after setting out in the greenhouse, pull up infected plants
upon appearance of first symptoms, make liberal application of
lime, avoid over-watering, and see that roots are properly
aerated. Repts. 1897, p. 175; 1903, p. 372.
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s, CEDAR.

Web-Worm—Small brown caterpillars feed upon the leaves
| which they web together. Spray with lead arsenate.

Fungi.

Cedar-Apple Rust—Appears in spring as conspicuous round-
ed galls with jelly-like horns bearing spores that carry the
fungus to apple and related hosts. Cut off and burn all cedar-
apples if undesirable to destroy the trees. See Apple Rust.

CELERY.
Insects. ;

Celery Caterpillar—Feeds upon the leaves
of celery, parsley, fennel, carrot and parsnip.
On the latter two plants lead arsenate may
be used. On celery and parsley hand pick-
ing is perhaps the best remedy.  Rept. 1920,
P. 204.

Fungt, etc.

Early and Late Blight—Two diseases
showing “rusty” spots on leaves; the latter
trouble distinguished by the very minute
black dots in the discolored spots (fig.) and
often progressing in stalks after storage.
Spray the plants thoroughly in the seed bed
with Bordeaux, as infected plants are a
: means of introducing the trouble in the field.
Continue the spraying after transplanting at
| intervals of about two weeks up to the last
of September. Some use copper dust instead of the spray.
Before covering for bleaching, if leaf spot is abundant give
final treatment. Rept. 1897, p. 167. ‘

entirely secondary in importance to the removal of the knots.
Rept. 1911, p. 390.
. Brown Rot—See Plum. Rept. 1911, p. 402.
| Anthracnose—Shows as numerous, closely placed, purplish
_spots on leaves, which often have “shotholes.” Spraying, if
- begtin on young leaves early in May, is effective. Use self-
- boiled: lime-sulphur or Atomic Sulphur. Give four or five
- sprayings at intervals of two weeks. Repts. 1895, p. 188;
1911, p. 401.

Powdery Mildew—Develops a cobweb-like growth over the
leaves. Usually worst in young trees; controlled by spraying.

‘ [’I’I«X@Ct& CHRYSANTHEMUM.

. Black Fly or Aphis—>Sucks the juice from the young leaves

and flower stems. Fumigate the house with tobacco; dip the
- plants in or spray them with soap and water or nicotine solu-
' tion and soap.

Gall Midge—Larvae form cone-shaped galls on leaves and

- new shoots. Spray plants about three times each week with
- ni6c0tine solution and soap. Rept. 1919, p.
161.

Leaf Mite—See Cyclamen.

Fungi.

Powdery Mildew—Develops as a white
mealy or cobweb coating on leaves. Air
and water carefully, and if necessary spray

o2 from time to time with potassium sulphide

s or paint heating pipes with sulphur.

v Rust—Appears as dusty reddish-brown
outbreaks, about the size of a pin head, chiefly on under sides
of leaves. Avoid susceptible varieties. Start with cuttings

Soft (Heart) Rot—Shows as a soft rot of the tissues often
confined to the heart. Do not plant in too wet soil; avoid land
with green cover crops recently plowed in; in banking allow
for proper aeration. See Salsify. Rept. 1914, p. 10.

f

Insects. CHERRY.

Cherry or Pear Slug—ILarvae eat away
the green tissue from upper side of leaf.
Spray or dust with lead arsenate and sul-
phur. Rept. 1920, p. 199.

Canker-Worms—See Apple.

Cherry Maggots or Fruit Flies—Larvae of
two species infest maturing fruit. Sprinkle
foliage with sweetened lead arsenate in early
June to kill the adult flies.

Plum Curculio—See Plum.

Cherry Aphid—A brown aphid which sucks sap from under

side of leaves, causing them to curl. Spray with nicotine solu-
tion and soap, soap and water, or kerosene emulsion.

Fungi.

Black Knot—Forms knot-like growths on twigs
and branches. Plant only trees free from this
trouble; in the orchard, cut off and burn all infected
branches in late fall or winter, painting over large
cut surfaces. Cutting out knots is not advisable, as
new outbreaks usually result. In cutting off, cut
several inches below the knot, to insure removal of
diseased tissues. Remove all knots each year until
they fail to reappear. Spraying in spring and early
summer with self-boiled lime-sulphur or Atomic Sul-
phur helps to keep new knots from fruiting, but is
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free from rust. Destroy rusted leaves, especially on young
plants. Early sprayings with dilute copper sulphate or potas-
sium sulphide may help to prevent the trouble from getting a

- start. Rept. 1903, p. 3I5.

Insects. ' CINERARIA.

Aphis or Green Fly—Sucks sap from the leaves and stems.
Use nicotine solution and soap, or soap and water, as a spray
or dip. » :

Insects. CLOVERS.

Aphids—See Alfalfa.

Fungs.

Powdery Mildew—Appears as a white, somewhat powdery
coating over the leaves, especially of red clover, in its summer.
spore stage only. Recently a wide-spread disease over eastern
United States. While common in this state usually not serious
as it appears most frequently on escaped plants or secondary
growth. As yet no practical control measures.

Insects. CORN.

Cut-Worms—See Tomato.

Army Worm—See Grass.

Stalk Borer—See Dahlia.

White Grubs—See Grass.

Corn Ear Worm—ZEats the immature ker-
nels at the end of the ear. Dust the silk
with equal parts sulphur and powdered lead
arsenate. Rept. 1921, p. 165.

European Corn Borer—Imported into
eastern Massachusetts, New York and Can-
ada and has been found at a few points along
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the Connecticut coast. Clean-up measures taken. Larvae
tunnel in all parts of plant above ground. Destroy all infested
plants. Send suspected material to Station. Repts. 1918, p.

Bib; 1923, p. 277.

Fungs.

Leaf Blight—Kills parts of the leaves in August and Sep-
tember much like an early frost. Most injurious in wet late
seasons. Plant early maturing varieties and stimulate growth
by good fertilization and cultivation. Rept. 1903, p. 317.

Root and Ear Rots—Injure roots and base of stalk with a
reddish-brown rot. Stalks are easily broken off and often fail
‘to produce ears. The ears show moldy, white or pinkish
growths. Plant only vigorous disease-free seed, practice
yearly rotation and do not let corn follow other grains. Bull.

P20 1. 427,
Ay

N

Smut—Forms black dusty outbreaks on
various parts of the plant. It is especially
injurious to certain varieties of sweet corn.
Seed treatment is ineffective.

CRANBERRY.

Insects.

Fireworm or Black-headed Cranberry Worm
—Small, pale green, black-headed caterpillars
web the leaves and new shoots together and
feed inside the nest. Spray with lead arsenate
to kill the caterpillars. Flood the bog for three days to kill
the pupae.

Yellow-headed Cranberry Worm—Small, green yellow-
headed caterpillars injure plants in same manner as the pre-
ceding. Spray with lead arsenate. Keep bogs flooded until

about May 20.

Frisocts, CURRANT.

Currant Fruit Fly—Small maggots i
1 3 ots infest
the berries, which color premagt%lrely and
drgp. Des‘%r,oy infested fruit.
urrant-Worm—Devours foliage in Ma
Spray with hellebore or lead arseng‘ce. Rep}‘;'
1902, p. 170. i
e . Currant Borers—The larvae of t i
of insects tunnel in the pith of the stems, causing th(ﬁzasxlr)eeg‘f(f
droop and wilt. Destroy infested canes during May.
fCurran't Stem Girdler—Adults cut or girdle tip of new shoots
after laying eggs in them. Cut and burn these tips at an
:tlrrée of year. Rept.Ylgzo, D.-20T, >
urrant Aphids—Yellowish-green aphi i
. : phids on under sid
leaves, causing them to curl. Underspray with nicotli‘nse1 s%h(if
tlolr?l or kerosene emulsion, or apply nicotine dust.
our-Lined Leaf-Bug—A yellow and black striped bug suck-

ing sap from the leaves, 1 i icoti :
E o il H\éés Spr:'aly with nicotine solution and

gan gosé Scale—See Peach.
.~ Scurfy Scale—A conspicuous pear-shaped lich

= . . t’
n bark, the insect sucking sap from t%vigs.gSp§;§ryasl;coalli:
econd week in June with kerosene emulsion or nicotine solu-
: on and soap. Bull. 143; Rept 1903, p. 227.

Fungs.

Anthracnose and Leaf Spots—Cause spots
on the leaves and usually their premature
shedding ; the former also spots the fruit of
certain varieties. Spray with Bordeaux as
the leaves unfold, and repeat at intervals
of 10 to 14 days until the fruijt begins to
ripen. If necessary continue spraying after
harvest. Rake up and burn leaves in fall,

 Insects.

Cranberry Fruit Worm—Pale green larvae infest the ber-
ries. Flood the bog for about two weeks as soon as the fruit
has been harvested. Destroy all infested berries.

Tusects. CUCUMBERS.

Striped Cucumber Beetle—Attacks young
plants, eating the leaves. Larvae infest the
main root or stem under ground, often killing
the plant. Dust leaves with dry lead arsenate.
Cover plants with screens. Bull. 216, p. 34;
Rept. 19c8, p. 8o7.

Melon Aphid—See Melon.

Fungi, etc.

Anthracnose—Produces prominent discolored spots, more or
less merged, on leaves; occurs as rot on fruit. More serious
on watermelon. Treatment is the same as for mildew.

Downy Mildew—Forms discolored spots as in preceding,.
with fungous growth on lower side. Repeated sprayings with
Bordeaux every 10 to 14 days during the season, beginning at
least by middle of July, usually keeps this
disease in check. Rept. 1904, p. 329.

Mosaic and White Pickle—Are two very
similar, if not identical, physiological diseases,
showing in the former on the leaves as mot-
tling of lighter or yellow-green areas scattered
among the normally green tissues, and in the
latter causing the fruit to become irregularly
shaped, knobbed, and often mottled or whitish
in color. Keep down sucking insects that may
spread the disease, as it is infectious; pull up
and destroy vines first showing it. Rept. 1915,

p. 430.
Wilt—See Squash.
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bBliste_r Rust—Shows first as dusty orange-colored outbreaks
;1 Olﬂ; smepf pinhead on lower sarface of leaves, and later
S‘}sl sl(ci)ré hair-like growths. Worst on black currants which
hogg Rgpcgersttroyed, if 1nfec}fed, near white pines, the alternate
: presence to the E i i i
Rt e € Experiment Station. See Pine,

CYCLAMEN.

Leaf-Mite—Transparent microscopic mites cause leaves to
c11:1r1, alnd plants do not blossom. Syringe under leaf surface
: llfo?.gy with water. Spray with, or dip plants in, nicotine

olution and Soap, I part in 400 parts of water. Avoid exces-
Sive moisture in house. Rept. 1914, p. 176. ;

Insects. DAHLIA.

Tarnished Plant Bug—Sucks the sa
stems and buds causing them to fall. %pfrra?}inwtitcl;l3
nicotine solution and soap. Rept. 1904 p. 218
Stalk Borer—Larva tunnels up and ‘down inside
the main stem, the top portion usually wilting and
dyan%.' = Cﬁrefully make longitudinal sfit in the stem
;{1 180% the borer. Bull. 208, p. I11; Rept. 1919,

Insects. EGG-PLANT.

Flea Beetle—See Potato.
Colorado Potato Beetle—See Potato.

Fungi.
Fruit Rots—Caused by several fungi
} : gi, the gray mold -
ing the most extensive rot. Spray with B%rdgau)? : é)izcl)cdlcl)%f
and carry away the rotting fruit. ,
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ELM.
Insects. : ;
| Spiny Elm Caterpillar—Clusters of black spiny caterpllllars
often strip certain branches of elm, willow, and poplar.
Remove and destroy entire cluster, or spray with lead arsenate.
Rept. 1906, p. 260.

Elm Leaf Beetle—Adult beetles eat holes
through the leaves in May, and in June and
July the larvae or grubs eat away the green
tissues from the under surface. Spray with
lead arsenate early in May to kill egg-laying
beetles, or spray under surface of leaves with
same mixture about June I, to kill the
larvae. Yellow pupae at base of trees may
be killed with kerosene emulsion or soap and
water. Bull. 155; Rept. 1908, p. 815.

Canker-Worms—See Apple.
White-Marked Tussock Moth—See Horse Chestnut.

Leopard Moth—Larvae tunnel in branches under the bark,
cuttleng deep galleries, often girdling the branch, which later
breaks off and falls to the ground. Small trees may be exam-
“ined and borers killed by injecting carbon disulphide, or by
inserting a wire. Bull. 169; Rept. 1911, p. 317.

i ith cot-
Elm Scale—A large brown soft scale, oval in shape wit
tony marginal fringe, located especially in the cracks of the
bark of trunk and lower branches, sucking the sap. Spray
| with kerosene emulsion. Bull. 151; Rept. 1905, p. 235.

White Elm Scale—A whitish pear-shaped scale on twigs.
Spray about June 10 with kerosene emulsion.

i - i form
- Elm Woolly Aphids—Several species curl the leaves, or ic
in cottony maysseg on the bark. Spray with kerosene emulsion

Lngi, elc.

Bacterial Leaf Spot—Shows as light or finally dark brown,
semi-pellucid when wet, spots on the leaves, causing their pre-
mature death when abundant. Watch the propagating stock
and start with disease-free cuttings; destroy first infected
leaves; if necessary spray with Bordeaux mixture,

Gray Mold—Produces dead areas on leaves and blasts blos-
isoms.  Worst in poorly lighted and leaky greenhouses. Keep
idrippage off plant; avoid watering in cloudy or muggy
weather; ventilate. Attacks as a semi-parasite a variety of
reenhouse plants. Rept. 1903, p. 322.

GOOSEBERRY.
Insects. : .

Currant-Worm—Devours foliage. Apply hellebore or lead
arsenate early in season. Rept. 1902, p. 170.

. Gooseberry Fruit-Worm—Feeds inside the berry. Destroy
infested berries.

. Currant Fruit Fly—See Currant.
Fungi.

Mildew—Forms a felt-like growth on fruit and
leaves of young shoots. Worst on European varie-
ties; also attacks currants, especially young shoots.
Spray with potassium sulphide or other sulphur

Spray as soon as buds break, and repeat about every ten days
ntil the end of June.

.~ Blister Rust—Not common as yet on cultivated varieties.

e Currant. The cluster-cup rust is sometimes mistaken for
is.

Fungi.
i : ks more or
Leaf Spot—Shows as black slightly elevated spec
less thiclfly imbedded in the leaves, causing their premature{:
fall. Not usually so injurious as to warrant the expense o
spraying with Bordeaux which should start on
the young leaves. Rept. 1909-10, p. 717.

Insects. EUONYMUS.

Euonymus Scale—The various species of
Euonymus are attacked and often injured by
this scale, which has narrow white (male) or
pear-shaped gray or brown (female) shells.
Cut and burn infested twigs. Cover and fumi-
gate with hydrocyanic acid gas. Spray with
nicotine solution or kerosene emulsion during
June to kill young. Rept. 1921, p. 185.

FERN.
st B 1 cales on fronds
Hemispherical Scale—Brown, oval convex scales or
of plz.rtrllézpunder glass. Apply soap and water or nicotine solu-
tion as a dip or spray. Bull. 151, p. 9; Rept. 1905, p. 239.

Leaf-Blight Eelworm—>See Begonia.

,GERANIUM.

lmeft& Small riggling caterpillars

house Leaf-Tyer—Small green w 8 s
fee?irii)non the leaves of plants under glass. Spray with lead
arsenate.

White Fly—See Tomato.
Leaf Mite—See Cyclamen,
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Insects. GRAPE.

Grape Vine Flea Beetle—Adults and larvae devour the
leaves. Spray with lead arsenate the latter part of June.

Rose Chafer—Long-legged brown bee-
tles appear about June 15 and feed upon
leaves, flowers and newly set fruit, often
doing great damage. Cover choice plants
with netting. Spray heavily with self-
boiled lime-sulphur just before blossoms
open and again after fruit has set. Rept.
1916, p. III.

Grape Plume Moth—Small green spiny
caterpillars web together the newly
formed leaves at the tips of new shoots. Damage more appar-
ent than real. Crushing by pinching these leaves is the best
remedy. Rept. 1914, p. 190.

Grape Berry Moth—Larva feeds and de-
velops inside the berries and is the cause
of most wormy grapes. Spray with lead
arsenate.soon after the fruit sets, and repeat
twice at intervals of about ten days. Bag
the clusters soon after the fruit sets, Rept.
1920, p. 206,

Grape Root Worm—Adult beetles eat
chain-like holes in leaves in July, and larvae
or grubs devour the small feeding roots
and eat channels in the bark of the larger
roots and main stem underground, often causing great injury.
Spray leaves with lead arsenate.

Sphinx and Other Caterpillars—Several species of horn
worms as well as other kinds of caterpillars feed upon the
leaves. Spray with lead arsenate or practice hand picking.
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Grape Leafhopper—Small, yellow and red-marked leaf-
hoppers sucking sap from under cide of leaves. Spray under
surface with nicotine solution and soap.

Grape Phylloxera—Sucks sap from roots and leaves, form-
ing galls, and causing serious injury to European varieties.
Graft on native species.

Fungi.

Black Rot—Causes reddish-brown spots on
leaves; more rarely on stems; rots the berries,
which finally become hard, shrunken and black.
This is one of the worst diseases of the grape
and often difficult to control by spraying. Be-
gin spraying before blossoming time, about the
last of May, with second application just after
blossoming and subsequent sprayings at inter-
vals of about 10 to 14 days. Usually 4 or 5
sprayings with Bordeaux are sufficient. Repts.
1889, p. 174 ; 1890, p. 100.

Downy Mildew—Develops, usually, dense white fruiting -

patches on under side of leaves and more or less discoloration
on the upper; occurs somewhat on stems and fruit. With
white varieties, like Niagara, may retard maturity, the occa-
sionally infected berries of the bunch remaining hard, white
specked, or shelling off prematurely. Treat as for black rot,
omitting first treatment. Rept. 1893, p. 77.

Gray Mold—Causes rotting of ripening greenhouse grapes,
covering them with a-more or less conspicuous grayish mat of
fruiting threads. Remove rotting grapes from the house. Use
care in ventilating and watering. If necessary spray bunches
several times with potassium sulphide.

Powdery Mildew—Produces a cobweb-like growth over
upper surface of leaves; most conspicuous in the fall, when the

minute, round, yellowish to black fruiting-bodies are fopnd\‘
scattered over surface. Treat as for black rot. Potassium?
sulphide is also used effectively against this fungus. Rept.’

1895, p. 185.

Insects. GRASS.

White Grubs—White grubs are the larvae of
June beetles, and when abundant in the soil and
approaching maturity, cause much damage, espec-
ially in seasons following drought, by eating off :
- the roots of grass, corn, strawberries, etc. Plow
just before October 1 to expose insects. Harrow very thor-
oughly before planting. Repts. 1912, p. 288; 1915, p. 179.

Asiatic Beetle—Grubs of an introduced species injure lawns
in Westville: Drench with carbon-disulphide emulsion in
September or May when grubs are near surface. Calcium
cyanide 4 oz. per sq. yard, watered in will kill grubs but also
injures grass. Repts. 1923, p..29I; 1924, p. 294.

Fall Army Worm—Attack similar to that of army worm but
occurs in September instead of July, and is more apt to be con-
fined to lawns and millet. The worms do not migrate in such’
great numbers from one field to another. Same
remedies apply. Also practice late fall plowing."
Rept. 1912, p. 284. ‘ ;

grains are stripped of leaves and heads duriglg July
by brown striped- caterpillars, which when*abund-|
ant move like armies from one field to another, often’
causing great damage. Spray with lead arsenate,
strips of grass or grain to protect fields not attacked.”
Plow deep furrows across line of march, turning:
the furrows towards the line. Sprinkle migrating
worms with kerosene. Use poisoned bran mash.
Rept. 1914, p. 157. \
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Fung :

Brown Spot—Caused by a soil fungus that rots off the stems
and roots near the surface, the parts above turning brown and
dying. Usually starts in small circular spots in lawns in wet
seasons. Do not confuse with similar injury due to severe
winters and summer droughts. Spray infected spots and
adjacent grass every week or two, according to weather, with
Bordeaux mixture until spots fail to spread further.

HICKORY.
Insects.

Fall Web-Worm—See Pear.
Walnut Caterpillar—See Walnut.

Hickory Tussock Moth—White and black hairy caterpillars
feed upon the leaves in late summer. Spray with lead arse-

nate. 'Repts. 1907, p. 332; 1917, p. 325.

Hickory Bark-Beetle—Small black beetles breed under bark
and the galleries soon girdle the tree. Adults emerge, leav-
ing numerous round holes as if the bark had received a charge
of bird shot. Beetles also feed at base of compound leaf stems,
causing them to break and fall in midsummer. Has killed
thousands of trees in Atlantic States. Badly infested trees
should be removed before May 1, and burned, or at least the
bark removed. Spray healthy and slightly infested trees about
- June 1, with strong lead arsenate and nicotine solution.
Repts. 1901, p. 267; 1914, p. 198. '

Hickory Borer—Larvae tunnel deep into solid wood of
trunk. Hunt for sawdust, find the burrow, inject carbon
disulphide, and plug the entrance.

Hickory Gall Aphid—Curious galls on the leaf stems often
cause the leaves to fall in midsummer. Galls contain large
number of aphids. Spray with nicotine solution just as new
growth starts in spring. Rept. 1916, p. 145.

aH

HOLLYHOCK.
Fungi.

Rust—Appears as small, compact, reddish-
brown pustules on both leaves and stems. In
late fall, cut off the plants close to the ground,
and destroy them. Spraying with Bordeaux is
helpful in checking the rust; begin as plants push
through the ground. Rept. 1893, p. 188. 3

HORSE CHESTNUT,.
Insects.

White-Marked Tussock Moth—Tufted
caterpillars devour leaves in midsummer.
Spray with lead arsenate. Repts. 1905, |
P: 230;:1916; p. 105.
Fungi.

Leaf-Spot—Shows as extended reddish-brown areas on the
leaves, resembling sun scorch, but showing the fruiting stage
as minute black dots in the dead tissues. This trouble can be
controlled by spraying with Bordeaux. The first application
is made on the unfolding leaves and is followed by two or ,
three at intervals of about two weeks.

[nsects‘ HORSE RADISH.

Flea Beetle—Adults feed on the leaves, and larvae tunnel in ’_
the petioles. Spray with Bordeaux mixture and lead arsenate.
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Insects. IRIS.

. Iris Root Borer—Larva tunnels in the rootstocks, ipjuring
many plants. Destroy infested rootstocks. In bad infesta-
tions burn over the beds in winter to destroy the eggs. Repts.

1915, p. 189; 1918, p. 33I.

Fungi, etc.

Leaf Blight—Occurs as elliptical spots with purplish border;
if abundant causes leaves to turn yellow and die prematurely;
is worst on German Iris. Keep foliage coated with Bordeaux
or lime-sulphur, beginning early; gather and burn infected
rubbish in late fall.

Soft Rot—Attacks rootstocks, destroying lower parts so
that leaves turn yellow and die. Same bacterial disease is
described under Salsify. Propagate only from healthy stock;
plant in well-drained soil; use only well-rotted manure; pre-
'vent winter injury of roots. Rept. 1903, p. 327.

Leaf Spot—Forms conspicuous brown-
ish spots with purplish borders, which
run together if abundant. It is the same
as leaf stage of black rot of grape. Give
several sprayings with commercial lime-
sulphur, beginning on unfolding leaves.
Burn leaves in fall.

‘ Insects. KALE.
Turnip Aphid—See Turnip.

Fungi.

Black Rot—Rept. 1915, p. 431. See Cabbage.

Fungi, cte.

Drop—-Causes sudden wilting of plants by
infecting and rotting off leaves at surface of
soil ; often shows a white moldy growth over
the basal parts. This may develop into a
serious trouble in the greenhouse, as the
fungus often becomes established in the soil,
when the best remedy is to change the soil
: entirely or sterilize it by steam or formalin
(formula D). Treat some days before using. Rept. 1908,
p. 863. e
. Head Rots—Are of two kinds in field lettuce—one a basal
leaf rot, caused by the same soil fungus that injures lawns,
‘invades the lower leaves in contact with the ground and rots
these spreading upward; the other, a bacterial disease, begins
at the margins of the leaves but often develops a serious rot
more or less hidden within the apparently sound head. Very
wet ground or weather is largely responsible for the appear-
‘ance of either. Rapid growth favored by excess of humus in
' the soil promotes both. Avoid use of green manures. Keep
top soil well dried out by shallow cultivation. Building-paper
' disks placed under individual plants might hinder infection
from the first mentioned.

Leaf Mold and Mildew—The first produces a brownish and
the second a white moldy growth in spots on the leaves.
These diseases are usually held in check by sub-irrigation or
‘care in watering and ventilating to keep plants and atmosphere
as free from moisture as is consistent with good growth.
Thoroughly spray young plants with Bordeaux, where feared.

Insects. LILAC.

Lilac Borer—A white larva tunnels in the twigs. Cut and
burn infested twigs. Rept. 1905, p. 260.

LARCH.
Insects.

Larch Sawfly—Larvae defoliate trees in midsummer. Spray
with lead arsenate. Rept. 1915, p. 125.

Case Bearer or Leaf Miner—Small Lepidopterous larvae
mine the leaves; pass the winter in cigar-shaped cases on the
twigs. Dormant spray of lime-sulphur. Rept. 1923, p. 288.

Woolly Aphid—White cottony tufts on the bark and at the
leaf whorls. Spray with kerosene emulsion or with nicotine
sulphate solution and soap.

LARKSPUR.
Insects.

Mite—Curls leaves and buds of new growth which become
swollen and distorted, often with a purplish color. Spray
two or three times each week from first appearance until
blossoms open, with nicotine sulphate, 1-400. Rept. 1914,

P.E176;

Fungi, etc. : .

Bacterial Leaf Spot—Shows as purple-black, irregular, usu-
ally conspicuous spots on both surfaces of the leaves. Do not
confuse with the mite injury described above. On first appear-
ance pick off and destroy infected leaves. In fall cut off plants
close to ground and carry away all rubbish.

v LETTUCE.
Insects.
Aphid or Green-Fly—Sucks sap from leaves. Fumigate
with tobacco or hydrocyanic acid gas. Spray with soap and
water.
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Oyster-Shell Scale—See Apple.

San José Scale—See Peach.
Fungi.

Powdery Mildew—Forms whitish cobwebby coating on
leaves, with mature stage finally abundant as black dots. Con-

spicuous and common, but rarely demands preventive treat-
ment by spraying.

LILY.

Aphid—Yellow aphids with red markings, on under side
of leaves. Spray with nicotine solution and soap.

Stalk Borer—See Dahlia.

Insects.

LINDEN.

Canker-Worm—See Apple.
White-Marked Tussock Moth—See Horse Chestnut.

Linden Borer—A white larva tunnels in wood at base of
trunk. Dig out borer, or inject carbon disulphide. Rept. 1915,
p. 1806.

Insects.

LOCUST.

Locust Borer—Larvae tunnel in solid wood of trunk. When
new leaves appear, spray bark of trunk and larger branches
with mixture made by dissolving 24 lb. sodium arsenite in 3
gallons water to which 1 quart of miscible oil is added and the
whole thoroughly agitated. Beetles will not lay eggs on
shaded trunks, hence growing trees in thick stands or shading
the trunks is effective.

Iusects.
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Insects. MANGEL.
Leaf Miner—See Beet.

Fungi.

Leaf Blight—Shows as grayish circular

spots with purplish borders; when abundant
causes premature death of leaves. Rotate;
keep refuse out of manure piles; spray with
Bordeaux before disease gets started. Rept.
1915, p. 432.
" Root Rot—Rots off roots below ground, turning foliage
yellow and often killing it. Not common, but injurious occa-
sionally in low wet fields. Avoid wet ground; keep rotted
plants out of manure. Rept. 1915, p. 433-

Insects. MAPLE.

Maple Borer—Larva tunnels in spiral course
upward around trunk or larger branches of
sugar maple, working in sapwood and cam-
bium, often girdling the trees. Examine trees
in September for sawdust. Find the burrow,
inject carbon disulphide and plug the opening.
Rept. 1922, p. 351.

White-marked Tussock Moth—See Horse
Chestnut. '

Other Tussock Moths—See Apple.
Canker-Worms—See Apple.

. Cottony Maple Scale—Large, oval, brown soft scales on
' bark of branches of silver and red maples. FEach scale in
early summer develops a large cotton-like tuft of wax, nearly

Black (Tar) Spot—Forms slightly thickened black spots
éilseclf;}fes,suresemlt))llmg finger prints. Cut-leaf map%)es a(;re1
e Re}I;t. I;(c)gf)t;. 8%2. Rake up and burn all leaves in the
, Leaf Scorch—Shows as more or less ex-
tended and irregular dead areas, appearing
suddenly, usually from the leaf margins
inward. A physiological trouble due to
sudden or excessive evaporation beyond the
sup'ply.of' water furnished by the roots
which is in turn due to abrupt changes in
atrgospherlc conditions, drought, injury to
roots, etc. Pruning, when necessary, water-
ing or. mulching, and stimulating root
§£r%wflh lby, mtrogenolt%s fertilizers are best
3 edial measures. ept.iT

; Stag-head—Shows in trees killed at thg top9%5r, II))y 2c6ez{tra1
‘ ll;zlmches_ gradually dying. Due to various agents or unfavor-
- able environment such as parasitic or semiparasitic toadstools
and sheli-fungi, escaping gas in soil, winter injury, etc. Cut
] gvﬁftgezd;ggddymg branches; glean out decaying wood, treat
| reservative an iti i :
growth by nitrggenous ferti]izers.ﬁll Cawtle's. i iy

[nsects. MARGUERITE.

Marguerite Fly or Leaf Miner—A ma

4 — ot tunnels bet
iupper and lower leaf surfaces. Spray ge%zery ten (S)r iv?zve?\efré
{days with nicotine solution. Rept. 1915, p. 188.

Insects. MELON (MUSK).

. Melon Aphid—Sucks the sa i
7 : p from the under side of th
leaves, and when abundant causes much damage. Unsex?sp:a;

half an inch long, and soon afterwards the young appear.
Spray with miscible oils. Rept. 1921, p. 179.

Woolly Maple Leaf Scale—Cottony or
woolly masses of wax, containing the fe-
males, eggs and sometimes larvae, appear on
the under side of the leaves of sugar maples
in midsummer; leaves fall prematurely.
Males and larvae enter crevices of bark of
trunk and branches; latter pass the winter.
Attacks only sugar maples. Spray dormant
trees with nicotine solution and soap. Do
not use miscible oils. Burn all infested leaves. Bull. 151;

Repts. 1905, p. 226; 19II, p. 345.

Terrapin Scale—Small reddish-brown soft scales on small
twigs of silver and red maples, sometimes killing the branches.
Spray with kerosene emulsion. Rept. 1921, p. 183.

Oyster-Shell Scale—See Apple.

Maple Aphids—Green aphids are common on under surface
of leaves of Norway and Sycamore maples in June. Spray

with nicotine solution and soap, or with kerosene emulsion.

Gall Mites—Disfigure leaves by forming galls on upper sur-
face. Destroy infested leaves.

Fungi, etc.

Anthracnose—Causes dead areas in the leaves, often hard
to distinguish from the leaf scorch. Its appearance depends
on character of season. For this reason spraying is of doubt-
ful value in the long run, but when given should start on the
unfolding leaves. Repts. 1903, p. 329; 1915, P 436, unusual
form. = .

I1

the leaves with nicotine solution and soa Du i i
! : st with -
time. - Bull, 216, p. 47; Rept. 1908, p. 813.p i

Striped Cucumber Beetle—See Cucumber.

Fungi.

Anthracnose—Appears occasionally. See
Cucumber. ~

Downy Mildew—Causes angular, eventu-
ally brown spots in the leaves, often killing
v_mes;1 most prominent just before melons
: ; ripen, later ones not maturing or worthless.
Btegm spraying with Bordeaux mixtures soon after the vines
;natei; ru:t, and keep them covered to the end of the season

wet seasons spraying is not i i ;

R praying entirely effective. Rept,
; Lﬁaf Mold—Develops dead spots on the leaves very similar
tﬁ :cﬁose caused by downy mildew. Spray with Bordeaux on
¢ first running vines and repeat every 10 to 14 days, making

4 or 5 applicati . i i
1898,5p. Lz)gsl.ca lons according to season. Repts. 1893, p. 186;

Wilt—See Squash.

MILLET.
Insects.

Fall Army Worm—See Grass.

NASTURTIUM.
Insects.

Aphid—Brown aphids cluster on stems and leaves, sucking
the sap. Spray with nicotine solution and soap. ’
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Insects. OAK.

Canker-Worms—See Apple.
Gipsy Moth—See Apple.
Brown-Tail Moth—See Pear.

~ Orange-striped Oak-Worm—DBlack and orange striped cat-
erpillars feed upon the leaves late in summer. Spray with
lead arsenate.

Fungi.

Anthracnose—Appears as light-brown spots on the young
leaves, killing some before they unfold. Infection comes from
spores produced in inconspicuous pustules on the young twigs.
Treat as for anthracnose of sycamore.

Leaf Curl—Appears, not uncommonly on ceftain species of
| park and lawn oaks, as a dense violet-gray felt in cupped areas

on under side of the leaves with the upper surface elevated
- and light colored. Without definite experience we recom-

mend same treatment as for peach leaf curl, namely, a dormant
spray with lime-sulphur, 1 to 9, just before buds begin to
- swell.

Heart Rots—Develop occasionally hoof-shaped or bracket
fungi on trunks. Gain entrance through wounded and dead
branches; cause rot of heart wood and sometimes slow death

| of sapwood and bark. Break off and burn fruiting bodies;
cut out diseased bark and sapwood, and dig out infected heart-

. wood; fill cavity if desired. Occur in other deciduous trees,
especially maples. Bull. 222, p. 446.

OATS.
Army Worm—See Grass.

] nsects.

Black Stem Rust—Forms, chiefly on leaf sheaths
and stems, first the II stage as reddish pustules and
later the IIl stage as elongated black outbreaks.
Also occurs on wheat, rye, and other grasses as dif-
ferent strains. The I stage appears in spring on
barberry leaves as cluster-cups, but the fungus can
skip this stage. Quite serious in regions where
grain is grown extensively, and difficult to control.

/4 This and several related species are becoming more
‘;t 1, important here as more grain of various kinds is
1A grown. Cut out barberries in vicinity of fields.
Smut—Destroys the grain, turning it into a black dusty mass
of spores. Séed treatment will prevent this smut. FEither soak
the seed 12 minutes in water at 133° F., and dry thoroughly,
or sprinkle quickly with formalin (formula A), stirring the
grain so that it is thoroughly wet, and leave in piles for several
hours before drying out. A less cumbersome treatment com-
5 5 ing into general use is that given under
1 - ( formula B. Buy seed from smut-free fields.

Insects. ONION.

Thrips or “White Blast”—Very small in-
sects which feed upon the surface of the
leaves, giving the field a whitish appear-
ance. Burn all tops and refuse; burn over
the grass land around the field to kill over-
wintering insects. Spray with nicotine solu-
tion and soap, or kerosene emulsion. Repts.
1903, p. 260; 1913, p. 233.

Maggot—Infests the bulb of the young
P plant. Practice rotation of crops. Spray
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plants here and there over the field with sweetened lead
arsenate to kill the adult flies. Rept. 1911, p. 286.

Fungi.

Anthracnose (Black Spot)—Shows as
black circular spots on the bulbs, usually on
white varieties after storing. Store onions
as dry as possible and keep barn dry and
cool. Avoid piling too deeply in bins. Air-
slaked lime mixed with sulphur scattered
over them at time of storing may prove
beneficial. See Stem Rot for treatment with
formalin fumes. Fig.(A). Rept. 1839, p. 163.

Smut—Forms black dusty outbreaks on vari-
ous parts of plant raised from seed; especially
injurious to the very young seedlings. This
fungus becomes established in the soil, hence
infected land should be avoided or used only
for transplanted onions. If used, apply with
the seed in drills per acre, 100 Ibs. sulphur
thoroughly mixed with 5o Ibs. air-slaked lime.
Formalin (1 1b. or 1 pt. to 12 gallons water)
thoroughly sprinkled over the seed, before cov-
ered, by drip attachment to the seeder, is an
even more desirable remedy. Repts. 1889, p.
129; 1895, p. 176.

Stem Rot—Starts rotting of bulbs at stem
end, where they become soft and shrunken,
sometimes showing beneath the layers a dense
olive-brown growth. This fungus in a moist

: season occurs on various parts of the plant in
the field (possibly responsible for “blast” of seed onions), but
. does not appear as a serious trouble with the bulbs until some

time after they have been placed in the barn. Treat as for
black spot. Late field spraying with Bordeaux shortly before
pulling and again while lying in the field, combined with treat-
ment by formalin fumes (See Fungicides) after storing, has
given some indications of benefit. See Fig. (B) under anthrac-
nose. Repts. 1003; p=334:19045 D321

Insects. PALMS.

Scales—>Several kinds of white and brown scales infest the
species of palms grown in greenhouses. Apply nicotine solu-
tion or soap and water as a spray or as a dip.

Fungi.

Anthracnose—Frequently causes leaves to die at tip. Fun-
gus may show as small black imbedded specks oozing pinkish
masses of spores. Avoid infected stock or isolate it; pick off
and burn worst infected leaves; keep leaves dry and house
well ventilated. Rept. 1913, p. 18.

Timsorts. PARSLEY-PARSNIP.

Celery Caterpillar—On both hosts. See Celery.
Parsley Stalk Weevil—Larva tunnels in crown of plant. No
remedy other than to destroy infested plants. Rept. 1913,

P, 25D,
Fungi.

Drop—On Parsley. See Lettuce.
Soft Rot—On Parsnip. See Salsify.

Insects. PEA.

Green Pea Aphid—Attacks the plants early in June and
sucks the sap from the leaves and stems, often causing great
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Linjury. Early peas may mature a crop before aphids injure
them. Spray or dust vines with nicotine. Brush the vines
just before cultivating. Repts. 1899, p. 240; 1913, p. 235;
1924, p. 319.

| Pea Weevil—The adult lays eggs in the pods in the field and
the larvae develop in the seed, the beetles emerging through
round holes. Fumigate with carbon disulphide as soon as
harvested. Bull. 195, p. 5.

- Fungi.

. Leaf Spot and Powdery Mildew—Shows in the former as

" roundish spots on both pods and leaves; in the latter, as a
mealy or cobweb-like coating on same. Neither seems to be

L sufficiently injurious here to warrant the expense of spraying.

Root-Rot—Kills tops of roots and base of vines, causing
' parts above to turn yellow, wilt and die prematurely. Caused
' by various soil fungi. Practice rotation, use well-rotted
| manure; give frequent cultivation in wet years to hasten

| the drying of the top soil; plant most resistant varieties.

. Bull. 222, p. 450.

PEACH.
* Insects.

Peach Sawfly—Larvae feed upon leaves in June and July.
b Spray with lead arsenate. Rept. 1907, p. 28s5.

Peach Borer—ILarva tunnels in the base of the trunk. Dig
| out in late fall and early spring. Paint base of trunk with lead
arsenate and lime-sulphur. Remove top soil and sprinkle
" powdered paradichlorobenzene around the trunk, using about
1 ounce per tree, and cover with soil. Rept. 1909, p. 359.

the fungus over the winter, and if half buried in the soil
develop in early spring the mature stage, which causes infec-
" tion of the blossoms, etc. Certain early varieties, like the
Champion, are especially subject to rot. See general direc-
tions for treatment. This fungus occurs on plums and cherries
. and less commonly on pears and apples. Repts. 1909-10, pp.
| 607, 612; 1911, pp. 374, 391.
> Crown Gall—See Plum.

Leaf Curl—Causes young leaves to become
irregularly curled and swollen and finally to
drop off ; rarely on fruit. In April as soon as
buds begin to swell, spray the trees thor-
oughly. with commercial lime-sulphur, 1-9.
Same treatment takes care of San José scale.
Repts. 1909-10, pp. 608, 612; IQII, p. 374;
1014, p. 19,

Powdery Mildew—Forms a grayish felt on
young twigs and leaves. Prune off infected
twigs; give winter treatment as for leaf curl,
and summer treatment as for scab and brown
rot.

Scab — Produces roundish, olive-black
spots on the fruit, discolored areas on the
young twigs, and rarely “shot-holes” in the
foliage. Two treatments with self-boiled
lime-sulphur, dry mix or Atomic Sulphur
upon the fruit after setting and when half
grown (about the middle of May and June)
will control this trouble. Repts. 1896, p.
269 ; 1909-10, pp. 608, 614 ; I9II, pp. 375, 391.

Spray Injury—Is more likely to occur than on apple. Avoid
Bordeaux altogether. See (3) under general treatment fol-

* lowing. Repts. 1900, p. 219; 1911, p. 372.

Oriental Peach Moth—Larvae tunnel
new shoots early in season, later broods
leave shoots and enter fruit or go direct
into fruit; larvae winter in cocoons on
bark or on ground. No satisfactory con-
trols yet known. Frequent sprays of
nicotine sulphate and soap, cultivation of
soil in fall or early spring in localities

: permitting it, and the use of paradichloro-
benzene the same as for peach borer control, have been shown
to be of some benefit. Rept. 1924, p. 290.

Fruit Bark-Beetle or Shot-Hole Borer—Makes minute tun-
nels under the bark of branches and trunk. Burn infested

: trees and keep others thrifty. Rept. 1896,
p..240.

Plum Curculio—See Plum.

San José Scale—Minute scale insects,
with circular shell, which suck the sap from
twigs, fruit and leaves. On fruit a red spot
stirrounds each insect. Spray dormant
trees with lime-sulphur or miscible oils.
Bull. 165; Rept. 1901, p. 240.

Black and Green Aphids—Suck the sap
from the leaves and shoots. Spray with
nicotine solution.

Fungi, efc.

Brown Rot—Qccurs on the young twigs,
leaves and blossoms, but causes most seri-
ous injury to the fruit, rotting it about
ripening time. The rotten areas become
covered with numerous pustules of dusty
brownish spores; eventually the diseased
fruits form hard mummies. These carry
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Winter Injury—Shows in various ways. In severe winters,
especially when the ground is bare, the roots may be killed
without injury to parts above the ground. In spring such
trees put forth a scanty sickly foliage that soon drops. Often
the injury occurs in the form of a “collar girdle” in the bark
at the base of the tree. Sometimes it occurs above ground in
the wood (shown by its blacker color), with or without injury
to the bark. When the bark is not injured, severe pruning in
spring will often save the trees. Nursery trees can sometimes
be cut back to the snow line, below the injury, and an entirely
new healthy trunk started. Avoid late applications of nitro-
genous fertilizers and cultivation after middle of July. Mulch

-base of young trees in late fall with earth. Secure good drain-

age. Repts. 1903, p. 34I; 1908, p. 872.

Yellows—Causes premature ripening and red spotting of
fruit, develops yellowish curled leaves, and in time spindling
sprout growth in bunches on the trunk. This is claimed to be
a contagious disease, but it is apparently physiological in
nature. Little peach in this state is scarcely to be distin-
guished from the yellows, showing chiefly in the small back-
ward fruit. Root out all infected trees; prevent winter injury;
be careful in selecting stock for planting. Nurserymen should
use especial care in selecting their stock for budding. Repts.
1893, p. 92; 1908, p. 872.

General Treatment for Peach Orchards.

(1) Spraying peaches while dormant is of value only in
checking San José scale, mites and leaf curl. One application
of commercial lime-sulphur, 1-9, either in late fall, or prefer-
ably early spring, will take care of all of these troubles. If
the scale and the leaf curl are unusually prevalent both appli-
cations will prove of value in controlling them.
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(2) For the prevention of scab and rot of peaches, give
| three sprayings, as follows: 1st, shortly after the blossoms
have fallen; 2d, three or four weeks later; and 3d, one month
later. Dusting with sulphur may replace spraying where more
convenient. ;

(3) Seli-boiled lime-sulphur, dry mix and Atomic Sulphur
seem to be the safest and most reliable peach sprays. Fair
' results have been obtained with some of the commercial lime-
sulphurs, and they are much more easily handled. There is,
however, some danger of spray injury, especially with certain
brands. If commercial lime-sulphur is used, a strength of not
greater than 1-150, without poison, is advisable. '

(4) As lead arsenate has done little to prevent curculio
injury in Connecticut and as it seems to increase the danger
. of spray injury, we advise leaving it out unless there is con-
siderable danger from the sawfly, when it can be added in the

second spraying the same as for apples.

Insects, etc. PEAR.

Pear or Cherry Slug—See Cherry.

Codling-Moth—See Apple.

Brown-Tail Moth—Occurs in the United
States only in eastern New England. Brown
hairy caterpillars feed on leaves, and make
winter nests on twigs, maturing about the
middle of June. Cut and burn winter nests.
Spray foliage as soon as blossoms fall, and
also in August, with lead arsenate. Rept.
\ 1910, p. 683; Bull. 182,

Fall Web-Worm—Makes nests on ends of branches of many
. kinds of trees in late summer, the brown, hairy caterpillars
. feeding inside the nests. Clip off and burn nests when small.
. Spray with lead arsenate. Repts. 1901, p. 270; 1917, p. 310.

3 i - e —

wiping with a cloth saturated with carbolic- acid or with
corrosive sublimate (1-1000). Rept. 1894, p. 113.

Leaf Blight—See Quince.

Scab—Forms olive-black scabby spots on
fruit and leaves, often causing the former to
become distorted and cracked. The fungus
lives over winter on the twigs. Certain varie-
ties are not much injured, others, like Flemish
Beauty, are very susceptible. Spray as for
apple scab. Repts. 1894, p. 135; 1904, p. 323;
1911, p. 396.

PEONY.

Insects.
Rose Chafer—Adult beetles feed upon blossoms of white
. varieties, See Grape.

Fungi. .

| Stem Rots—Appear in the spring as the new stems push up
| into the air. Sometimes the tip, the base or the whole stem
. may die from the rot. Two different fungi cause the same
~ injury. Spray plants and soil as the stems push through the
- earth; keep soil dry by stirring; destroy infected stems.

Insects. PHLOX.

Red Spider—Injures leaves, causing them to turn yellow.
. Clean culture. Spray clear water with force from hose, and in
severe infestations, with linseed oil emulsion, kerosene emul-
sion, or with nicotine solution and soap.

- Fungt.
. Powdery Mildew—Covers more or less completely leaves
and young stems with grayish coating within which are finally

San José Scale—See Peach.

Pear Psylla—Small jumping plant lice suck sap from leaves
and twigs, causing leaves to fall in midsummer. Spray with
lime sulphur 1-9 in spring just before the blossom buds open.
Spray again in July with nicotine sulphate and soap, or nico-
tine sulphate and lime using 20 Ibs. of lime to each 50 gallons
spray. If infestation is bad spray on warm days in spring
or fall with nicotine and soap to destroy adults. Rept. 1903,
p. 262.

Sinuate Pear Borer—Grubs tunnel in branches often kill-
ing them. Cut out the borers and spray foliage heavily in
May with lead arsenate. Rept. 1920, p. 193.

Pear Thrips—A minute insect which feeds upon the un-
opened fruit buds, destroying them so that fruit does not set.
Spray with nicotine solution and soap just as buds open, and
again after blossoms fall.

False Tarnished Plant Bug—Punctures developing fruit,
causing it to be irregular and knotty. Spray with nicotine
solution and soap.

Leaf Blister Mite—Attacks unfolding leaves of apple and
pear; forms galls or blisters, which become red and later
brown. Causes many leaves to fall in July. Spray dormant

“trees with lime-sulphur in late fall or in spring. Rept. 1910,

p. 700.
Fungt, etc.

Blight—Kills young twigs, the leaves suddenly turning
black; also produces sunken dead areas on trunks. This
is a bacterial disease chiefly spread by bees during blossom-
ing time, or by sucking insects. Winter-prune all diseased
branches, cutting off several inches below diseased area. Cyt
out cankered areas and swab with disinfectant, paint exposed
wood when dry. Several times after blossoming remove all
young dead twigs. Use knife sterilized after each cut by
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imbedded numerous, small, btackish fruiting-bodies. Give sev-
eral sprayings with commercial lime-sulphur, starting before
mildew appears. ;

PINE.

Sawflies—Larvae of several native and imported species
feed upon the leaves. Spray with lead arsenate. Rept. 1917,
p. 273. :
~ White Pine Weevil—Adult snout beetle lays eggs on leader
in May and grubs feed and develop on it, causing it to wilt and
die in midsummer. Leaders of ornamental trees may be pro-
tected by spraying them with lead arsenate or lime-sulphur.
Jarring the adults into a net once a week during month of May
serves greatly to reduce the damage. Infested leaders should
be cut and destroyed. Repts. 1911, p. 307; 1919, p. 144.

Pine Leaf Scale—Whitish pear-shaped shells on leaves;
small trees sometimes killed. Spray with nicotine solution or
kerosene emulsion about the second week in June. Rept.
1921, p. IS8T,

Pine Bark Aphid—White cottony or woolly objects on bark
and sometimes on leaves, sucking out the sap. Spray with
kerosene emulsion. Repts. 1911, p. 343; I9IQ, p. I55.

Insects.

Fungi, etc.

Blight (so-called)—Stunts the leaves and kills their tips,
often suddenly, so that the tissues for a greater or less distance
are reddish-brown. This is a physiological disease; it is not
contagious; due to adverse weather conditions. Chief among
these are severe winters, killing the leaves directly or indirectly
through injury to roots; warm days, in late winter or early
spring when ground is frozen, causing transpiration of water
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from the leaves that cannot be replaced; very late spring

frosts, killing tips of new leaves; sudden changes, in summer

from moist or muggy weather to bright sunshine, resulting in

excessive transpiration and injury; very dry summers. No
.~ effective remedy. Rept. 1907, p. 353.

Dampening Off—Caused here chiefly by Rhizoctonia fungus

' rotting base of the stem, the seedling falling over. Sometimes
it creeps up the stem, invading the base of the leaves which

. wither. Certain conifers are more subject to attack than
others. Avoid unnecessary watering; provide good ventila-
| tion; infected soil often can be helped by treatment with
' formalin before seeding (see Fungicides, formalin D) ; spray-
ing with Bordeaux is helpful in some cases. Some use sand
as a coating over the beds. Repts. 1912, p. 348; 1915, P. 450.

Stem Rusts—Form on the swollen stems
temporary, but conspicuous, white, blister-
like spore cups filled with a dusty orange-
colored spore mass. The white pine blis-
ter rust, an imported species, spreads to
the gooseberries and currants, and forms
other less conspicuous leaf stages on these.
A very similar native species on two and
three needle pines spreads to the leaves of
the sweet fern. In either case infected
pines should be destroyed, and also the
alternate hosts, if they occur in the neigh-
borhood. Spray seed-beds with Bordeaux
if liable to infection. In white pine plan-
tations pull out all currant and gooseber-
: ries within 500 feet. Send any suspicious
. white pines or their alternate hosts to this Station for examina-

tion. Rept. 1912, p. 347; Bulls, 214, p. 428, 237, p. 305.

POPLAR.

Insects.

. Poplar Tent-Maker—Larvae feed on leaves and fold them

~ together near ends of branches, forming nests. Spray with
lead arsenate. Rept. 1911, p. 310.
Spiny Elm Caterpillar—See Elm.

Tussock Moths—See Apple, Hickory and Horse Chestnut.

‘ .Popfar Borer—Larvae make large galleries in wood of trunk.
Dig out, or inject carbon disulphide into the burrow and close

| the opening. Rept. 1907, p. 336.

. Poplar and Willow Curculio—Larva tunnels in smaller
trunk and branches. Destroy badly infested trees. Cut out

| borers; inject carbon disulphide. Rept. 1907, p. 335.

Oyster-Shell Scale—See Apple.

. Fungi. ;
. European Canker—Forms sunken dead areas of varying
. extent in the bark. Importation from Europe; showing here
- most commonly on Lombardy and white poplars. If trees are
. badly injured cut down and burn; otherwise cut out diseased
areas going into the healthy bark, scraping and painting over
exposed wood. Bull. 222, p. 461.
. Rusts—Show on leaves as minute, powdery, yellow-orange
pustules in II stage, and as slightly elevated reddish blisters in
¢ III stage. Have I stage, for different species, on larch and
. hemlock. Avoid planting near these hosts in nursery; rake
. up and burn infected leaves in the fall. Rept. 1915, p. 440.

Insects. POPPY.

~_Aphids—Black aphids suck sap from stems and leaves.
- Spray with nicotine solution and soap.

PLUM.
Insects.

Plum Aphids—Suck sap from leaves. Spray with kerosene
emulsion, nicotine solution and soap, or with soap and water.

San José Scale—See Peach.

Plum Curculio—Grub infests the grow-
ing fruit, causing it to fall. Jar the trees
each morning for six weeks after blooming
and catch the beetles on sheets and ‘destroy
them. Spraying with lead arsenate during’
the same period is also advised. Rept. 1910,
p. 609; Bull. 235, p. 218.

Fruit Bark-Beetle or Shot-Hole Borer—
See Peac't.

Fungi.

Black Knot—See Cherry.

Brown Rot—Is the same as on peach. Thin fruit so it does
not touch. Gather and destroy all mummies after harvest.
Rather difficult to control by spraying, as spray does not
readily adhere to the smooth. fruit. First treatment with
Atomic Sulphur, dry mix or self-boiled lime-sulphur, should
be made on half grown fruit, others at intervals of two weeks,
and the last one 7 to 10 days before picking. Use a spreader
in the spray.

Crown Gall—Shows hard roundish knots one-half inch or
more in diameter, near crown or on roots, less frequently on
lower part of trunk. Do not plant infected trees. Remove™
knots when found and paint over cut surface. This is said to
be very troublesome in some states, but here, as yet, little
damage has resulted from it. g
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Insects. POTATO.

Flea Beetle—Small black jumping beetles
eat holes through the leaves. = Spray heavily
both upper and under leaf surfaces with lead
arsenate or calcium arsenate.” Bull. 208, p.
103; Rept. 1906, p. 271.

Colorado Beetle—Adults and larvae de-
vour the leaves. Spray with lead arsenate
as soon as injury is apparent. May be used
in Bordeaux mixture. Bull. 208, p. 106;
Rept. 1911, p. 311.

Three Lined Potato Beetle—Larvae feed
upon the leaves and carry their black excre-
ment on their backs. Spray with lead arse-
nate. Bull. 208, p. 109.

_Stalk Borer—Larva tunnels inside the stalk. Burn infested
vines. See Dahlia. Bull. 208, p. I1I.

Leafhopper—Sucks sap from veins, caus-
ing leaves to curl and “burn.” Known as
“hopper burn.” Spray or dust with nico-
tine to kill leafhoppers.

Potato Aphid—Green and pink aphids ap-
pearing in large numbers suck the sap from
shoots and stems, causing much damage in
1917. Spray or dust with nicotine. Bull.
208, p. 1I5.

Fungi, etc.

Black Leg—Ends as a black rot of stem below ground;
makes plants usually stunted with yellowish curled foliage;

. occasionally rots tubers. Usually only scattered plants appear

in the field, not spreading to the healthy. Soaking seed in
formalin as for scab is helpful. Plant only certified seed.
Rept. 1914, p. 21.
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Blight or Downy Mildew—Causes a sud-
den blackening of the leaves, and death of
vines, from July to September in moist sea-
sons; usually shows a slight whitish growth
of fungus on the under side of the leaves;
rots tubers. Spray with Bordeaux before
the trouble appears, about July I, and keep
vines well covered to the end of the season.
Three to five sprayings by hand or five to
seven by power sprayer are necessary. Use
lead arsenate in the early sprayings for in-
: sects: After last cultivation thoroughly
ridge up the rows to help keep the spores from washing down
to the tubers. Early varieties usually escape blight by matur-
' ing before its appearance. Repts. 1904, p. 363; 1905, p. 304;
1009-10, P. 739; 1915, P. 470; 1916, p. 355; Bull. 214, p. 411

Mosaic—Shows as a more or less conspicuous yellow-green
mottling of the leaves. A physiological disease not well
understood. Common here, but apparently not so injurious
as in some other places. Do not save tubers for planting from
fields showing this trouble. Keep down aphids. Use only
. certified seed. Bull. 222, p. 464.

2 Scab—Produces the common scabby ap-
pearance on surface of tubers. Soak uncut
seed-tubers one hour in formalin (formula
C). Formalin fumes (see Less-Used Fungi-
cides) are often used when large quantities
are treated. Care in filling space suffi-
ciently, however, is necessary to avoid in-
jury by “pitting” from absorption of fumes.
Corrosive sublimate is recommended by
some investigators, especially where the
black scurf (Rhizoctonia) also occurs on the

QUINCE.
Aphid—See Apple.
Oriental Peach Moth—See Peach.
. Quince Curculio—Grubs infest growing fruit and adults feed
| upon it, causing ‘it to be knotty. Jar the trees same as for
plum curculio. Spray with lead arsenate about July 1, and
repeat in 10 days.
Round-Headed Borer—See Apple.
- Fungi, etc.
| Black Rot—Affects the fruit, often beginning at the blossom
end; also kills twigs and branches. In the fall or spring cut
off and burn all dead branches. Give three sprayings, as for
leaf blight, with Bordeaux mixture. ’
Blight—See Pear. b ‘
Leaf Blight—Appears as rounded, often confluent, réddish-
. brown spots with central blaék dots on leaves and as black
* sunken specks on fruit, the fotmer often shedding prematurely
and the latter cracking irregularly. Spray with Bordeaux just
before blossoms open, again soon after they fall, and follow
with one or two additional treatments at intervals of about two
weeks, according to the weather. This fungus also occurs on
pear. Repts. 1890, p. 99; 1891, p. 150. i
. Rust—Produces small clustered cups, with fringed borders,
.~ filled with orange spores, on fruit, young twigs and less
| frequently on leaves. Cut off and burn infected twigs and
~ fruit. Look for infected cedars in neighborhood.

- Insects. RADISH.
Maggot—>See Cabbage.
Aphid—See Turnip.

. Fungi.

Club Root—See Cabbage.

tubers, as this treatment seems more effective against the
latter. Pre-sprinkling with water 48 hours before treatment
and keeping moist meantime is said to increase their efficiency.
Hot corrosive sublimate or formalin for short periods has also
been recommended for potato tuber diseases. Avoid planting
on infected land. The use of lime, wood ashes, and various
barnyard manures will increase the amount of scab. The
same trouble occurs on beets and turnips. Fig. (B). Repts.
1890, p. 81; 1891, p. 153; 1804, p. 118; 1805, p. 166; 1396,
p. 246; 1909-10, P. 744. 2

Tip or Hopper Burn—Causes leaves to die at tip and mar-
gins and roll up; often mistaken for true blight. This is a
physiological trouble due to drought or sudden change from
moist to very hot bright weather or to leathoppers. Culti-
vate thoroughly and often to conserve moisture. Spray with
Bordeaux as for blight, as this often helps to increase yield by
lengthening life of leaves. Rept. 1909-10, p. 742.

PRIVET.
Insects.
Aphids—Suck sap from the leaves causing them to curl.
Spray with nicotine sulphate or apply nicotine dust.

Fungi, etc.

Anthracnose—Forms small cankers on stems, causing parts
above to wilt and die. Usually found in nurseries on recently
transplanted European privet. Prune off and burn infected
branches; spray with Bordeaux. Rept. 1914, p. 22.

Winter Injury—Shows in spring by stems.usually being
killed down to base or snow line. Cut off dead stems below_
injury and a vigorous new growth will result if roots are not
injured. Rept. 1904, p. 320.
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RASPBERRY.

Insects.
Raspberry Sawfly—Larvae devour leaves.
arsenate or hellebore. Rept. 1918, p. 329.

; Cane Borer—Larva tunnels inside the canes. Cut and burn
infested canes.

Raspberry Fruit-Worm-—Brown beetles feed upon buds,
leaves and blossoms, and white larvae adhere to berries at
picking time. " Spray with lead arsenate when beetles first
appear. Bull. 251,

Spray with lead

Fungi, etc.

Anthracqose—Shows as more or less confluent whitish spots,
with purplish borders, on the stems. In spring, before buds
swell, cut out and burn all badly infected canes and then spray
with Resin-Bordeaux or Bordeaux with a casein spreader. If
disease is very bad, spray again when young shoots are about
six inches high, and repeat in 10 to 14 days. Aim chiefly to
cover the young shoots with the spray. After fruit is gathered,
again remove any badly infected canes. Cultivate ground
thoroughly to promote vigorous growth of canes. Rept. 1899,
p. 274.

Crown Gall—See Blackberry.

Rust—See Blackberry.

Wilt—Forms cankered areas on the canes, causing the parts
above to wilt. In the old canes and near the pruned ends, the
fungus often develops a brownish coating of spores around
each small imbedded fruiting receptacle. Spraying has not
proved very satisfactory. OIld and diseased canes should be
removed and burned after the fruiting season and again early
in spring. Rept. 1906, p. 321.

Yellows—Is a more general term for Mosaic (mottled
leaves), leaf curl and blue stem, three diseases causing serious
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Ltrouble here. Plants gradually become worthless. Spraying,
‘except for aphids, does not help these troubles. Dig out
infected plants. Propagate only from perfectly healthy and
most resistant varieties, or buy from inspected stock.

Tusects. RHODODENDRON.

Rhododendron Lace Bug—This bug sucks the sap from the
" under side of the leaves, which are usually colored brown
by its excrement. Spray with nicotine solution or kerosene
- emulsion. Rept. 1921, p. 201.
" Rhododendron Borer—Tunnels under bark of stems around
crotches. Cut out borers and cover wounds with melted
" paraffin. Rept. 1922, p. 347.

. Fungi, efc. '
Leaf Scorch—Shows as dead marginal areas of varying
width usually appearing suddenly. Plant in shade; keep
 ground mulched; water if necessary in dry weather by soak-
| ing ground beneath mulch. Rept. 1914, p. 23.

- Insects. ROSE. :
Rose Slug—FEats away the green portion of the leaves.
Spray with hellebore, lead arsenate or nicotine solution.

i i ! buds
Rose Midge—Larvae distort young leaves and flower |
in greenhousges. Apply tobacco dust to the soil and fumigate
nightly with tobacco stems or nicotine paper.

Rose Chafer—See Grape.

Leafhopper—Sucks the sap from the under side of the
leaves. Spray with nicotine solution and soap.

- [nsects. RYE.

Army Worm—See Grass.
Wheat Midge—See Wheat.

Fungi.

Ergot — Forms conspicuous, elongated,
purplish sclerotia, usually one in the spike,
most common in volunteer rye, but occa-
sionally in cultivated fields. Keep these
sclerotia out of cattle feed, as they may
cause abortion and other troubles.

Powdery Mildew—Shows as a thick gray-
ish felt on the leaves with fruiting bodies
as blackish embedded specks. Causes pre-
mature death of leaves; often associated
with rust. *No practical remedy. Rept.
1909-10, p.735.

Fungi, etc. ~ SALSIFY.

Soft Rot—Caused by bacteria in the
interior tissues of the roots, running
down from the crown, and turning them
a darker color. Usually occurs after
storage. Avoid contaminated manure
and too much rotting humus in  the
* fields; store under dry cool conditions, allowing sufficient

ventilation. Rept. 1914, p. 25.

SNAPDRAGON.

Leaf Mites—Cause leaves to curl and plants do not blossom.

Insects, etc.

B e

Rose Scale—Whitish circular shells on the stems contain
insects which suck the sap. Cut and burn worst infested
canes. Spray with nicotine solution and soap. Bull. 157,
p. I1; Rept. 1905, p. 241.

Aphid or Green Fly—Sucks sap {rom the leaves and stems.
Spray with nicotine solution.

Fungt, etc.

Crown Gall—Occurs very frequently on rose
roots, especially those of Manetti stock. Use
cleaned tools in grafting and avoid infected
plants. See Plum. Rept. 1911-12, p. 355.

Leaf Blotch—Forms large purple-black
blotches on leaflets which often turn yellow
and fall off. For greenhouse treatment paint
_hot water pipes with mixture of sulphur

and oil. Potassium sulphide or commer-

cial lime and sulphur can be sprayed on the
foliage. Spraying out of doors can be
done with Bordeaux, if there is no objec-

tion to the sediment on leaves. Rept. 1903,

p- 355

Mildew—Develops a white powdery or
cobweb-like growth on the young leaves,
which become more or less distorted and
fall off; occasionally blasts blossoms of

_ certain varieties. Tea roses especially sus-
= ceptible. Treat same as for leaf blotch;

or dust flowers of sulphur over the leaves; be careful in airing

greenhouses. Rept. 1903, p. 356. Bull. 222, p. 474.

RUTABAGA, See TURNIP.
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Spray with nicotine solution and soap, same as for Cyclamen.
Rept. 1914, p. 176. \

Root-Knot Eelworm—Causes irregular swellings on the
roots where the eelworms are present, with resulting premature
WY decay and sickly appearance of parts above
ground. Worst in greenhouses and hot-
beds, as this far north the nematodes are
killed in unprotected ground over winter.
Attacks roots of a great variety of culti-
vated plants. Purchase only healthy plants;
change infected soil if possible, dry out thor-
oughly in summer, leave out doors over
winter or sterilize with steam; avoid con-
tamination of soil with “infected refuse.
Rept. 1915, p. 452.

Fungi.

Anthracnose—Shows as whitish spots with distinct purplish
border on leaves and stems; spots often run together. Select
seed and cuttings only from healthy stock; pick off and burn
infected leaves. Spray with Bordeaux.

Rust—Forms reddish-brown, roundish pustules chiefly on
under side of leaves, causing tissues above to become yellow
spotted. Appears in greenhouses and causes more or less
injury according to prevalence. Treat as for anthracnose.
Rept. 1915, p. 443.

Insects. SNOWBALL.

Aphids—Suck sap from the leaves, causing them to curl.
Use nicotine solution and soap as a spray or dip.
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| Fungi, etc. SOY BEAN.

Bacterial Leaf Spot—Appears as small, dark, reddish-brown
. angular spots frequently merging into larger areas. Certain
- ~ varieties are more susceptible than others,
Ito San being one of the worst. Grow
least susceptible varieties and if possible
purchase seed from uninfected fields.

Crinkling Chlorosis—Shows as crinkling
or yellowish-green mottling of leaves, or
both together. Plants less vigorous than
normal ones. Hollybrook variety apt to
show trouble most. Treatment same as in
preceding.

Insects. SPINACH.
Spinach or Beet Leaf-Miner—See Beet.

Fungi.
Downy Mildew Blight—Forms conspicuous yellow spots on
the leaves with a purplish-gray growth on the under surface.
. Unusually conspicuous recently. Little resistance shown by
any variety. Disease worse in wet springs and in fields where
spinach has been grown for some years. Practice rotation in
isolated fields if feasible. Keep down the weed called Lambs
Quarters as it is attacked by same fungus and is chiefly respon-
sible for harboring the mature stage over winter.

e SPIRAEA.

Aphids—Suck sap from the new shoots.
. tion and soap as a spray or dip.

Use nicotine solu-

Cover the joints of the vine with earth so
that new shoots may be formed to support
the plant. Grow a few early plants for
traps, and destroy them. The main crop
should be planted rather late. Bull, 210,
p. 39; Rept. 1908, p. 806.

Fungi, etc.

Anthracnose—See Watermelon.

Storage Rots—Caused by various fungi
that are best held in check by storage under

conditions with minimum of heat and mois-
ture.

Wilts—Cause leaves of the plants to wilt and then dry up,
sometimes all of the vine thus.suddenly dying. If a cross sec-
- tion of the stem shows a slight milky and
sticky exudation, it is caused by bacteria
that clog up the water ducts. Fungi in the
ducts or insects at the roots may cause simi-
lar injury. Heavy manuring often develops
4 these troubles. Spraying is of little value
e except as it may keep off insects which
- inoculate the plants with the bacteria. Use enough seed to
allow for loss by wilt and pull up and destroy all the wilted
vines as they appear. Rept. 1903, p. 350.

Eicocts, STRAWBERRY.
_ Strawberry Sawflies—I.arvae devour leaves.
' lead arsenate or hellebore.

. Strawberry Weevil—Small snout beetles; females cut off
blossom buds of staminate varieties when ovipositing. Plant

Spray with

SPRUCE.
Insects. :

Spruce Gall Aphid—Forms galls at the base of the new
growth on Norway and other spruces. Spray in the late fall
or early spring with nicotine solution and soap or with kero-
sene emulsion. Repts. 1906, p. 302; 1922, p. 357.

Spruce Bud Moth—Larva feeds on leaves of terminal shoots
of the branches, causing much damage.
arsenate.

Spray with lead
Rept. 1922, p. 357.

SQUASH-PUMPKIN.

Insects. :

Squash Lady-Beetle—Both adults and
. larvae devour the leaves. Spray with lead
arsenate. Bull. 181, p. 11; 216, p. 42; Rept.
1908, p. 810.

Striped Cucumber Beetle—See Cucumber.

Squash Bug or “Stink Bug”—A brown
bug three-fourths of an inch in length sucks
the sap from the under side of the leaves,
. which wilt and die. Spray with kerosene
emulsion to kill the young. Bull. 216, p. 44;
Rept. 1908, p. 811.

Squash-Vine Borer—Larva tunnels in the
base of the stem, causing decay. Spray
once a week during July around base of
stems with nicotine sulphate (1-250). Cut
slits lengthwise in the stem and kill borers.
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pistillate varieties in part.
and sulphur (1-5).

Strawberry Crown Borer—Grub tunnels and feeds in crown
of plant. Practice crop rotation. Burn over infested field in fall.

Strawberry Flea Beetle—Adults eat holes through the
leaves. Spray with lead arsenate.

Strawberry Leaf Roller—Larva rolls leaf and feeds inside.
Spray with lead arsenate. Burn fields and plow abandoned
fields as soon as crop is harvested. .

Strawberry Root Aphid—Sucks sap from leaves and roots,
killing plants. - Set clean plants on land not infested. Spray
with nicotine solution and soap.

Strawberry White Fly—Sucks sap from leaves.
spray with nicotine solution and soap.

White Grubs—See Grass.

Dust heavily with lead arsenate _

Under

Fungz.

Leaf Spot and Blotch—Appear as con-
spicuous discolored spots, the former usually
with whitish centers and purplish borders,
and the latter with dark centers. Glen Mary
sometimes severely injured by latter. Re-

; new the beds frequently. In the late fall or
early spring cut off leaves with mower, add a little straw
where necessary, and burn over beds. Spray with Bordeaux
two or three times before blossoming, beginning last of April
and repeating weekly, and once after blossoming is over.
Repts. 1903, p. 360; 1914, p. 5. ;

Powdery Mildew—Covers leaves (more frequently on under,
but more conspicuously, when present, on upper surface) with
cobweb-like growth, often causing them to become stiff and:
curled inward. This can be controlled with Bordeaux if
sprayed before abundant. Rept. 1905, p. 276.




Insects. SWEET PEA.

Aphids—See Pea.
- White Fly—See Tomato.

Fungi.

ngpening Off—Rots off stem just below ground, causing
Lvines to turn yellow and finally die. Plant in well drained
'soil ; place weli-rotted manure deep in ground below the seed;
avoid excessive watering ; spray base of vines and ground with
Bordeaux ; change beds if appearing yearly. Rept. 1907, p. 359.

E SYCAMORE.

Anthracnose—XKills young leaves in the spring; causes dead
areas of irregular shape in tissues of older ones often following
veins. If thought advisable to spray, use Bordeaux on the
eaves as soon as showing and repeat when half and full grown.

S TOBACCO.

Tobacco or Tomato Horn-Worms—Large
green caterpillars with horn on the tail de-
vour the leaves. Practice hand picking or
spray or dust the plants with lead arsenate.
Rept. 1906, p. 269.

Flea Beetle—Adults eat holes through the
leaves. Spray upper and under surface
heavily with lead arsenate. Bull. 208, p.
103; Rept. 1906, p. 271.

Cut-Worms—See Tomato.

Wire-Worms—OQOccasionally destroy new-
ly set plants under cloth by tunneling in the
stems below the surface of the ground.
" Trap plants will attract the wire worms, which may be killed
- with cyanide before setting the main crop.

. Wild Fire—Shows first in lower leaves as small, roundish,
| yellow spots. In time these grow larger, turn darker, and
irregular dead areas appear more or less prominently. This
- disease is caused by bacteria and is favored by wet weather.
It is carried on the seed and later may be readily transferred
 from infected places in the field by certain insects and the
- wind. Care should be used to select seed only from disease-
 free fields and sow this seed in sterilized seed bed. Where
- doubtful seed is used this should be soaked for 10 minutes
| in corrosive sublimate, rate of I to 1,000 parts water, stirring
- the seed during the treatment. Drain off the liquid, wash
. seed in pure water several times and dry before storing.
Old cloth used previously on infected beds should be boiled
in water before used again. Spray the beds, with Bordeaux
| mixture, shortly after the young plants have rooted, repeat-
| ing every week until the setting season is over.

¥

TOMATO.

Cut-Worms—Eat off plant near ground or
climb the plant and devour the leaves. Place
around field poisoned bait or bran mash con-
taining arsenic. Trap cut-worms with small
piece of board. A Rept. 1906, p. 264; Bulls. 190,

=D, 181208, P r12 221650 13

Tomato or Tobacco Horn-Worm—See Tobacco.

Flea Beetle—See Potato or Tobacco.

Potato Aphid—See Potato.

Stalk Borer—See Dahlia.
. White Fly—Sucks the sap from under side of leaves. Spray
- under side of leaves with soap and water. Fumigate green-
" houses with hydrocyanic acid gas (¥ oz. to 1000 cubic ft.).

Bulls. 140; 216, p. 50; Rept. 1902, p. 148.

Insects.

Fungt, etc. »
Calico—Causes the leaves to become ir-
regularly mottled with a lighter green color
and makes a very inferior tobacco. Fre-
quently infected leaves finally show numer-
ous, irregular, often merging, brown spots
known as “rust.” While calico is a so-called
physiological disease, it can be communi-
cated to a healthy plant through contact with
a very small amount of juice from a diseased
plant. Care, therefore, is necessary after
handling diseased plants in touching healthy
Never use tobacco water or tobacco stems on the seed
beds. If calico shows in a seed bed, pull up all suspicious
plants and those surrounding them. If troubled year after
year, sterilize the seed beds or change them, and never make
them on land used for tobacco the year before. When trans-
planting, wash the hands occasionally with soap and water.
Repts. 1898, p. 242; 1899, p. 252; 1914, p. 357; Bull. 166, p. 10.

ones.

Dampening Off —Due to various fungi which rot off the
seedlings or their roots. Keep air of beds as dry as consistent
with good growth by care in watering and ventilating. If
trouble starts in spots, take out all infected plants
and refuse there. -

Black Root Rot—Shows in seed beds by
dwarfed “rosette” plants whose roots have been
largely rotted off. Frequently it does damage in
fields, especially where Havana has long been
cultivated, but Round Tip is little injured; a
short rotation is advisable in bad cases. Sterilize
seed beds with steam or treat. with formalin
(formula D). Repts. 1900, p. 342; 1907, P. 303.
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Fungt, etc.

Bacterial Canker—Shows as small brownish streaks of dead
and collapsed tissue running down the sides of the stems; at
first may be concealed by the epidermis. The infected stems
with their leaves soon wither and die. Badly infected fields
are sometimes worthless. First seen here in a limited way
in 1924, but was more frequent and serious the next year.
Use seed from healthy plants only, or if uncertain treat seed.
If necessary make new seed beds. Practice rotation, and
especially avoid fields where disease has occurred. -

Mosaic—Rept. 1908, p. 857. See Calico of Tobacco.

Leaf Spot—Produces on leaves and stems numerous, small,
dark spots, often with white centers. Begin spraying with
Bordeaux about the middle of July, making 3 or 4 applications
at intervals of 10 to 14 days. This usually develops too late
in the season here to cause serious damage.

Point Rot—Causes the green fruit to rot
at bloom end, showing a large, firm, dark-
brown area. Claimed to be a physiological
trouble. Frequently bad in very dry sea-
sons. In greenhouses sub-irrigation is said
to prevent it. Spraying is of little value.
Considerable difference exists in varieties
as to susceptibility. -

Scab—Occurs most commonly in greenhouses, covering
under surface of leaves more or less abundantly with an olive-
brown growth which finally kills the tissue above. Spray
with Bordeaux, picking ripe fruit before each of the later
treatments.

Wilt—Occurs here chiefly in greenhouses; plants turn yel-
low and slowly wither up; fungus may finally show on dead
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'stem and fruit as pinkish growth. Caused by fungus clogging
‘ducts and cutting off water supply to leaves; in young stage
presence shown by blackened bundles where stems are cut
across. Change soil if appearing yearly; do not sow seeds
from infected plants, as they can carry the disease. Spraying
of no value. Rept. 1903, p. 366.

Insects. TULIP TREE.

Tulip Tree Scale—Large brown hemi-
spherical soft scales on bark, sucking the
sap, especially on lower branches. Spray
with lime-sulphur when trees are dormant.
Oils may cause injury. Rept. 1921, p. 176.

TURNIP-RUTABAGA.
Insects.
Cut-Worms—See Tomato.
Cabbage Maggot—See Cabbage.
Turnip Aphid—Green aphids on under side of leaves suck-
Ling the sap. Dust with nicotine. Repts. 1916, p. 98; 1922,
- D- 346.

Fungi, etc.

Club Root—See Cabbage.

Soft Rot—Causes an interior soft decay of roots, etc., of a
variety of vegetables, such as turnips, salsify, parsnips, car-
rots, celery. Very wet seasons and imperfect storage condi-
tions are usually the starting point of these troubles. Store
Lunder best possible conditions for keeping down heat and
moisture. Keep contaminated refuse out of manure pile.
- Rept. 1914, p. 25.

Walnut Weevil or Curculio—Adults feed at base of leaf
stems. Larvae tunnel in new shoots and infest the fruit of
| Persian and Japanese walnuts. Spray with lead arsenate.
‘Rept. 1912, p. 240.

. Walnut Bud Moth—Larvae feed upon tender leaves and
'shoots, webbing them together. Spray with lead arsenate.
' Rept. 1912, p. 253.

| %

- WHEAT.
 usects.

Army Worm—Sec.Grass.

Hessian Fly—Maggots. burrow in sheath of a leaf at base

'IOft stem, causing the stalks to turn yellow and die. Plant
ate. '

. Wheat Midge—The fly lays eggs on the chaff and the mag-
 gots feed upon the developing kernels, so that the heads ripen
(early and produce no grain. Burn stubble before plowing.
Plow infested fields deeply in the fall. Rept. 1917, p. 366.

. Green Bug or Aphid—Green aphids suck the sap from
leaves. Destroy in early fall all volunteer wheat and oats.
- Practice crop rotation.

 Fungi.
. Black Stem Rust—See Oats.

. Leaf Rusts—Form small, dusty, orange-colored outbreaks
on leaves, etc., and later darker and firmer mature ‘stage.
' Several closely related species on barley, rye, and wheat but
' quite distinct from black stem rust. Some varieties are more
| resistant than others to these various grain rusts. No effec-
tive treatment.

Phoma Rot—Appears usually after storage, causing con-
spicuous, dry, sunken, subcircular, black spots scattered over
roots. Fruiting pustules show as black dots. Store roots in
cool dry place and not too deeply in the piles. Practice yearly
rotation and keep refuse from manure pile. If necessary, use
only artificial fertilizers. Rept. 1912, p. 355.

Insects, etc. VIOLET.

Violet Gall Midge—Larvae in curled edges of new leaves.
Fumigate every other night with hydrocyanic acid gas (%2 oz.
to 1000 cu. ft.) until galls disappear. Exposure not less than
two hours. Rept. 1921, p. 152.

Violet Sawfly—Larvae devour leaves.
arsenate or hellebore.

Eelworms—Form galls on the roots. Plant in new scil or
sterilize the old soil by steam. Add plenty of air-slaked lime
to the soil, “See Snapdragon.

Spray with lead

Fungi.

Spot Disease—Shows as whitish round spots on the leaves.
Spray field plants early in fall with Bordeaux. Select only
best stock for greenhouse; remove all affected leaves before
transplanting. When plants have become established, spray
again with Bordeaux. Be careful about watering plants, and,
by proper ventilation and heat during September to November,
keep atmosphere of house from ever becoming too moist.

Insects. WALNUT.

Walnut Caterpillar—Clusters of black caterpillars covered
with whitish hairs strip the branches and finally the trees in
August. Spray with lead arsenate. Clip off twigs when cater-
pillars are small, and kill by crushing. Repts. 1914, p. 191,

1917, p. 326.
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Loose Smut—Destroys entire head, turning it
into a dusty olive-black mass that is dissipated
in time. Soak seed for 4 hours in cold water then -
treat, after stinding in sacks 4 hours more, for
5 minutes in hot water at temperature of 133° F.,
or use formalin (B) dry sprinkle. Dry thor-
oughly if stored.

Stinking Smut—Fills the apparently scarcely
changed seeds with a dusty mass of spores.
Spores often found more or less abundantly ‘in
middlings and other feeds containing wheat, and
their presence in amount indicates poor quality,
and may have some connection with complaints
of injury to stock fed on these. Use formalin
treatment. Rept. 1909-10, p. 736.

Insects. WILLOW.

Fall Web Worm—See Pear.

Spiny Elm Caterpillar—See Elm.

Poplar Tent-Maker—See Poplar.

Poplar and Willow Curculio—See Poplar.

Sawfl.es—Larvae devour leaves. Spray with lead arsenate.

Imported Willow Leaf Beetle—Larvae and adults feed upon
the surface of the leaves of smooth-leafed species, soon skele-
tonizing them. Spray with lead arsenate. Rept. 1921, p. 195.

Aphids—Large reddish aphids congregate on twigs in fall,
and suck the sap. Spray with kerosene emulsion or nicotine
solution and soap.

Oyster-Shell Scale—See Apple.

Fungi.

Rusts—Occur on the leaves; similar in appearance and
closely related to those on poplar. The alternate host for one
species is the larch and apparently there is another the alter-
nate host of which is not yet determined. Rept. 1915, p. 450.
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MANUFACTURERS AND DEALERS IN SPRAY APPARATUS AND SUPPLIES.
Prospective purchasers should write to these firms for catalogues and prices.
MANUFACTURERS OF SPRAYING MACHINES.

Barnes Mfg. Co., The, Mansfield, Ohio. (Hand sprayers.)
' Bateman Co., Fred. H., Grenloch; N. J. (Iron Age sprayers, traction and

power.)

' Bean Spray Pump Co., Lansing, Mich. (Hand and power sprayers and
dusters.)

Brown ﬁCo., E. C, Rochester, N. Y. (Compressed air, hand and power
outfits.)

Burch Plow Works Co., The, Crestline, Ohio. (Sprayers.)

. Church, Stephen B., Seymour, Conn. (Power and hand sprayers.)

- Church-Tyler Co., 210 Congress St., Boston, Mass. (Power and hand

E sprayers.)

Dayton Manufacturing Co., The, 2240 East Third St., Dayton, Ohio.

(Hand sprayers.)

- Deming Co., The, Salem, Ohio. (Hand and power pumps.)

- Dobbins Bros. Mfg. Co., North St. Paul, Minn. (Hand dusters.)

Ellis Co., Wm. O., Concord Junction, Mass. (Spraying materials, Peerless
Hand dusters.)

Field Force Pump Co., Elmira, N. Y. (Hand, traction and power spraying

. machines.) .

' Fitzhenry-Guptill Co., 135 First St., Cambridge, Mass. (Power sprayers.)

. Friend Mifg. Co., Gasport, N. Y. (Spraying outfits, power and hand spray

pumps and all sprayer accessories.)

* American Cyanamid Co., 311 Fifth Ave, New York City. (Insecticides

and fungicides.)

- Blanchard Co., The Jas. A., Hudson Terminal Bldg., 30 Church St., New

York City. (Insecticides and fungicides.)

' Bowker Chemical Co., 40 West St, New York City.. (Insecticides and
fungicides.) -

‘Chipman Chemical Engineering Co., Inc., Bound Brook, N. J. (Insecti-

: cides and fungicides.)

" Deloro Chemical Company Limited, Deloro, Ont., Can. (Arsenical insecti-

. cides, especially Calcium Arsenate.)

Heil Chemical Co., Henry, 210-214 So. Fourth St., St. Louis, Mo. (Spray

~ chemicals.)

Hemingway & Co., Inc. (The Sherwin-Williams Co.), 292 Madison Ave.,

‘ New- York City. (Arsenical poisons.)

' Interstate Chemical Co., 12-20 Bay View Ave., Jersey City, N. J. (Insecti-

cides and fungicides.)

' Lavanburg Company, Fred L., 160 William St., New York City. (Arseni-
cal poisons.)

- Mechling Bros., Chemical Co., Camden, N.J.  (Insecticides and fungicides.)

-Niagara'ESprayer Co., Middleport, N. Y. (Dusting materials.)

' Nicotine Production Corporation, Clarksville, Tenn. (Nicotine sulphate
and free nicotine.)

' Nitrate Agencies Company, Bayonne, N. J. (Manufacturers of agricultural

‘ insecticides and fungicides.) E

‘Orchard and Garden Supply Co., The, Northampton, Mass.

machinery and supplies.)

(Spray

Amer.igan)Hardware Stores, Inc., B{idgeport. (Spray pumps and insecti-

cides.

' Apothecaries Hall Co., 24 Benedict St., Waterbury. (Wholesale Druggists.

Insecticides, fungicides, spray materials.)

- Bacon Bros., 345 Main St., Middletown. (Insecticides, fungicides and spray

~ apparatus.)

‘Bedient, D. F., Ridgefield. (Spray materials.)

‘Benjamin, F. C, 132-6 White St., Danbury. (Spray apparatus, insecti-

cides and fungicides.) g ;

‘Bidwell Co., The F. S., Windsor Locks. (Insecticides, fungicides and spray

apparatus.)

‘Blish Hardware Co., F. T., So. Manchester. (Insecticides, fungicides and

spray apparatus.)

‘Cadwell & Jones, Seedsmen, 1084 Main St., Hartford. (Pumps, insecticides

~ and fungicides.)

‘Chandler & Morse, Putnam. (Spray apparatus, insecticides and fungicides.)

Coles Cor;lpany, The, Middletown. (Insecticides, fungicides, spray appa-
ratus. :

‘Danbury Hardware Co., 249 Main St.,, Danbury. (Insecticides, fungicides

“and spray apparatus.)

‘Dickerman Hardware Co., Wallingford. (Insecticides and fungicides.)

Goulds Mfg. Co., 177 High St., Boston, Mass.; 16 Murray St., New York.
(Hand and power sprayers.)

Hardie Mfg. Co.,, The, Hudson, Mich. Distributors: Brockport Sprayer
and Pump Co., Brockport, N. Y.; H. V. Hart Co., Hagerstown, Md.
(Hand and power sprayers.)

Hayes Pump and Planter Co., Galva, Ill. (Spray pumps.)

Humphryes Mfg. Co., The, Mansfield, Ohio. (Hand and power pumps.)

Leggett & Brother, Inc., 301 Pearl St., New York. (Hand and power
dusters and liquid sprayers, insecticides and fungicides.)

-Lunt Jillson Co., The, Manchester, Conn.; 1 Washington St., Boston, Mass.

(Hand and power outfits.) =

McKenzie Mfg, Co., La Crosse, Wis. (Power traction sprayers.)

Myers & Brother Co., The F. E., Ashland, Ohio. (Hand and power spray
pumps. Complete power outfits.) 8

Niagara Sprayer Co., Middleport, N. Y. (Insecticides, dusts and dusters.)

Rumsey Pump Co., Ltd., 40 Federal St., Boston, Mass. (Hand and power
pumps.)

Smith & Company, D. B., Utica, N. Y. (Sprayers and Dusting equipment
for handling all insecticides.) g

Spramotor Co., 107-109 Erie St., Buffalo, N. Y. (Hand and power outfits.)

Ward-Love Pump Corporation, Rockford, Ill. (Pumps for all purposes.)

MANUFACTURERS OF INSECTICIDES AND FUNGICIDES.

Ellis Company, Wm. O., Concord Junction, Mass. (Dusting and spraying
materials. Peerless hand dusters.)

Frost Insecticide Co., Arlington, Mass. (Spray chemicals and apparatus.)

General Chemical Co., 40 Rector St., New York City. (Orchard Brand
Spray and Dust Materials.)

Glidden Co., The, Cleveland, Ohio. (Insecticides and fungicides.)

Golden = State Sales Corporation, 175 Franklin St., New York City.
(“Kayso,” Calcium caseinate spreader.) :

Grasselli Chemical Co., The, 347 Madison Avenue, New York City. (Insec-
ticides and fungicides.)

138

Pratt Company, B. G., 50 Church St., New York City. (Miscible oils.)

Riches, Piver & Co., 30 Church St.,, New York City. (Agricultural insecti-
cides and fungicides.)

Roessler & Hasslacher Chemical Co., The, 709 Sixth Ave., New York City.
(Cyanegg, Formaldehyde, Copper Carbonate.)

Sherwin-Williams Co., The, 6or Canal Road, Cleveland, Ohio. (Insecticides
and fungicides.)

Standard Chemical Works, Inc., Reading, Pa. (Spray and dusting materials.)

Sun Oil Co., Philadelphia, Pa. (Miscible oils.)

Tanglefoot Co., The, Grand Rapids, Mich. (New England Agents, Abbott,
Hall & Co., 12 So. Market St., Boston, Mass. Tanglefoot.)

Taylor Chemical Co., 8 W. 4oth St., New York City. (Carbon di-sulphide.)

Tobacco By-Products & Chemical Corporation, Inc., Louisville, Ky. (Nico=
tine solution.) :

Vreeland Chemical Mfg. Co., 16 East 4oth St., New York City. (Insecti-
cides and fungicides.)

CONNECTICUT DEALERS IN SPRAYING SUPPLIES.

Dreher-Smith Co., 234 Main St., Middletown. (Insecticides, fungicides and
spray apparatus.) ,

Dudley, Frederick D., North Haven. (Spray and dust materials.)

Eaton Chase Co., The, 129 Main St., Norwich. (Spray apparatus and
insecticides.)

Fairfield Hardware Store, Fairfield. (Spray materials.)

Gilman, Alexander & Co., Inc., Putnam. (Spray apparatus, insecticides and
fungicides.)

Grass.egli g:hemical Co., 46 River St., New Haven. (Insecticides and fungi-
cides.

Greenwich Hardware Co., Greenwich. (Spray materials.)

Henry & Son, W. A., Blue Hills Farm, Wallingford. (Insecticides and

fungicides.)

Hurd & Burr, Shelton. (Spray materials.)

Jackson-Marvin Hardware Co., 843-849 Whalley Ave., New Haven. (Insec-
ticides and- fungicides.)

Jordan Hardware Co., The, Willimantic. (Spray apparatus, insecticides
and fungicides.)

Judson Company, The Dwight R., 237 State St., Hartford. (Insecticides
and fungicides.)
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Krenz, Ludwig, 544 Main St., Middletown. (Insecticides, fungicides, spray Platt Co., The Frank S., 450 State St., New Haven. (Pumps, insecticides

apparatus.) and fungicides.)
atham’s, Stamford. (Spray apparatus, insecticides and fungicides.) Rackliffe Bros. Co., Inc., Park and Bigelow Sts.,, New Britain. (Spray

Lee & Osgood Co., The, 131-133 Main St., Norwich. (Insecticides and materials.)

fungicides.) Redford, George E. 494 Main St., Middletown. (Insecticides, fungicides,
TLeete Co., The Chas. S, 209 State St., New Haven. (Wholesale Druggists. spray apparatus.)

Insecticides, fungicides and spray materials.) Sisson Drug Co., 720 Main St., Hartford. (Spraying machines and insecti-
Lightbourn & Pond Co., 30 Broadway, New Haven. (Pumps, insecticides cides.)
~ and fungicides.) Smith & Bishel Co., 246 Main St., Middletown. (Spray apparatus, insecti-
Lyman Farm, The, Middlefield. (Agts. for Friend spray machines and cides and fungicides.)
. parts.) Star Hardware Co., 36 Union St., Rockville. (Spray apparatus, insecti-
‘Meeker, H. E., 86-g0 White St., Danbury. (Insecticides, fungicides and cides and fungicides.)

spray apparatus.) Wheeler & Co., 207-213 Middle St., Bridgeport. (Spray apparatus, insecti-
organ, A. D., 84 Washington St., So. Norwalk. (Spray materials.) cides and fungicides.)
Norwalk Hardware Co., Norwalk. (Spray materials.) Whittlesey Co., The Chas W., 250-271 State St., New Haven. (Wholesale
Olds & Whipple, Inc., 164-168 State -St., Hartford. (Insecticides and Druggists. Spray apparatus, insecticides and fungicides.)

fungicides.) Williams Co., The G. M., New London. (Spray apparatus, insecticides and

O'Neil's Hardware Store, 165 Bank St., New London. (Spray materials.) fungicides.)
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been made are substantially the same as the federal law and regu-
lations so that articles of this class which satisfy the requirements
of interstate commerce will be accepted in this State.

The law requires this station to make analyses of samples which
may be collected by the Dairy Commissioner or by our station
agent. Evidence of adulteration or misbranding is required to be
reported to the Dairy Commissioner who is responsible for enforce-
ment of the law. Analyses and such other information regarding
the character, composition and use of these materials as may be of
interest are required to be published in bulletins of this station,
either annually or at other intervals as may be advisable. The
law carries no specific appropriation for the inspection work and
a complete survey of the entire field of insecticides and fungicides
each year is not thought to be advisable or necessary.

During the past year our agent has collected samples of lead
arsenate and other arsenicals, and miscellaneous materials; exam-
inations have been made also of products submitted from time to
time by the Department of Entomology, and the Department of
Botany of this station.

CLASSIFICATION OF MATERIALS.

The samples analyzed may be classified as follows:

Materials / No. of samples
LeadArsenate sl -t SRRt R S el 15
Bordeagx-lTead Mixtures i ol Qinii s LDt R 5
Sulphur Preparations /il .. ik v 0 b veetad St s s e 6
Nicottae Ereparations | . ool Sk o n b S B S e
Fmulsionsy= a0 i B Tnn Bl D e R

3
Miscellaneous (including A. O. A. C. collaborative samples).. 13

* Analytical data are by Messrs. Andrew and Fisher. Inspection and
sampling by Mr. Churchill.
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METHODS OF ANALYSIS.

ose authorized by the

The methods of analysis employed are th
Association of Official Agricultural Chemists unless otherwise

stated.

RESULTS OF INSPECTION AND ANALYSIS.

ARSENATE OF LEAD.
The specifications for arsenate of- lead as defined in the law of
this State are the same as thosesrequired by the Federal Insecticide

Act.

), and arsenic in water-soluble

-half per cent.

ide (As,Os

arsenate of lead must contain not less than twenty-five per
cent of total arsenic oxi

Dry

forms not exceeding one and one

han seventy-five one-
expressed
-half

Table I.

ter-soluble forms,
and not less than twelve and one

dered, may contain not more
not more t

nic in wa
(As,0;).

f water;
f arse

)i
f the products examined are given in

Arsenate of lead, not dry or pow
er cent o

than fifty per cent o

hundredths p

as arsenic oxide (As

per cent of total arsenic oxide
Analyses o
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BorDEAUX-LEAD ARSENATE, ETC.
2465. Pyrox. Bowker Chemical Co., New York.
2467. Bordo-Lead. Chipman Chemical and Engineering Co.,

New York. : ! :
92481. Bordo-Arsenate. Glidden Co., Cleveland, Ohio.

2468. Hexpo. H. J. Smith Co., Utica, N. Y.

9466. Bordo-Lead Mixture. Vreeland Chemical Mfg. Co.,
New York.

Analyses are given in Table II. -

Taste II. Analyses of Bordeaux-Lead Arsenate, etc.

] Arsenic Oxide, ASgOs.

| Total. Water-Soluble. (Oiopger | OLe%d
iti . L | xide, x1de,
No. Condition.] Water. | B L
Guaran- | Guaran-
Found. teed, Found. | teed,
i not less | not more

than. | than.

%o Toleeis 200 Po e o %o

2468

D e 7.29" 0.18 0.38" | 20.62 15.24
et Dg L R e R 0.18 0.50° | 1666 | 26.64
Dy gt 837 | 600 | o028 050" | 2262 | 1889
2466 | Paste i 44.23 8o1 | 538 | oir a.78 3.22 18.32

1 Calculated from amount guaranteed as metallic arsenic.

SULPHUR PREPARATIONS.

9508. Sulfocide. B. S. Pratt Co., New York. This product
was labeled: Sodium polysulphide 39-40 per cent; sodium thio-
sulphate 1-2 per cent; inert ingredients 58-60 per cent.

Analysis showed the following composition:

Total sulphur .........ccocveeeninnn. 33.78 per ce‘pt

Sulphur as monosulphide ........... 00
Sulphur as thiosulphate ............ 2.56 ST
Sulphur as sulphate ............... oz5 *

Polysulphide sulphur (by diffex:ence) 23.18
Equivalent to sodium polysulphide .. 38.48

Sodium polysulphide is assumed to be the pentasulphide in the
above calculation. i :

9518. Niagara Pomodust. Niagara Sprayer Co., Middleport,
N. Y. The active ingredients claimed are sulphur not less than
87 per cent; arsenic (metallic), not less than 1.76 per cent ; arsenic,
water-soluble (metallic), not more than 0.50 per cent.

Analysis showed the following:

Total arsenic (metallic) ..... e s 1.84 per c?‘nt
Water soluble arsenic (metallic) ... o012 =
Total sulphur ..........cooieennees 80.73

« (43

o=
Paste 6s.05 || 1557 500" | 0.06 0.46 8.30° 1.28
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22695. Sulphur-Arsenate Dust go-10; and 22696, Sulphur-
Arsenate Dust 83-15.  John Bacon, Gasport, N. Y.
Analyses were made as follows:

———22695——— ———22696——
Found. Guaranteed. Found. Guaranteed.

P %o %o %

Total arsenic as As2Os ......... 2.85 3.74
A AR s S USESD 1.00 2.44 2.80

Water sol. arsenic as As:0s ..... 0.17 0.22 ol
AN Ul 0.I1 0.10 0.14 0.I5

fotilbsalphiy woc b, i s 88.27 88.50 84.75 83.00

1 Sulphur determined by the U. S. P. method IX, and sulphur in th dissolved
residue by the Z O. A. C. method, Sec. 19, p. z0. P ST

2551. Sulphur Dust. Sample submitted by Department of
Entomology and examined for presence of lead arsenate. Quali-
tative tests showed presence of both arsenic and lead.

1855. Lime-sulphur. (Blanchard’s). 1856. Grasselli’s. Sam-
ples were submitted by a purchaser and the following determina-
tions were made.

No. 1855 No. 1856
s % %
Specific gravity at 22° C. ..... 1.2333 1.3080
Baumé degrees ............... 27.4 34.10
Fotalisulphiras s, 19.62 26.35

Ni1coTINE PREPARATIONS.

2476. Black Leaf 40. Tobacco By-Products and Chemical
Corporation, Louisville, Ky. Active ingredient nicotine, 40 per
cent. Nicotine found 40.93 per cent.

2517. Niagara A 1 Dust. Niagara Sprayer Co., Middleport,
N. Y. Claimed to contain 2.7 per cent of nicotine. Nicotine
found 2.78 per cent. ;

2469. Hall’s Nicotine Sulphate Solutton, 40 per cent nicotine.
Hall Tobacco Chemical Co., St. Louis, Mo. Nicotine found 40.61
per cent. :

2919. Nico Fume (Liquid). Tobacco By-Products and Chem-
ical Corporation, Inc., Louisville, Ky. Claimed to contain 40 per
cent free nicotine. The product contained 42.90 per cent.

2920. Nico Fume Tobacco Powder.- Tobacco By-Products
and Chemical Corporation, Inc., Louisville, Ky. This product
was guaranteed to contain 12.5 per cent nicotine and the package
was dated to indicate the time after which the above guaranty
would not hold. The sample was purchased after the expiration
of the period indicated, but attention was called to that fact by the
dealer and the article was sold at a reduced price. The nicotine
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found was 12.71 per cent, indicating that the precaution on the
label gave the manufacturer an ample margin of safety.

922371. Tobacco Dust. Submitted by E. M. Ives, Meriden.

Analysis : ’
Nicotimertound 195t e il Jie 0.71%
Passed 200/ mesh ......ccphvave v 96.00%

1300. Nicotine Dust. (Old Sample.) Submitted by Depart-
ment of Entomology. Yoo

Analysis : Nicotine found 1.96%

SprAY EMULSIONS.

1465. Soluble Spray Oil for dormant spraying. Clarkson &
Ford, New York. Sample submitted by the Lyman Farm,
Middlefield, Conn. 3

Partial analysis was made as follows:

%

Specific gravity 25° C. ........oiuiiinnnn 0.9333
Unsaponifiable . ... oo aa i e oL Lo8cae
R ORTRL N et e R e N S present

The mixture is a light petroleum oil containing a sodium soap,
probably sodium rosinate.

9507. Prait’s Carboleine. B. G. Pratt, 5o Church St., N. Y.
Sample submitted by the Department of Entomology of this
Station. .

Found. Guaranteed.
Analysis % %
Oilt i A A ek s 88.74 86.00
Phenoll ol v S present 3.00
Ahe s 1.22 ST
Water, determined by xylol,
1117, by diffevence it 10.04

The product was claimed to contain 83 per cent mineral oil and
3 per cent saponifiable oil. Potassium oxide was claimed to be
I per cent.

9508. Anthracine Oil Emulsion. The Sherwin-Williams Co.
Sample submitted by Department of Entomology. Claimed to
contain anthracene oil 75 per cent, fish oil soap 3 per cent, water
22 per cent.

Analysis: z
Motalioll Tl floss itahn e 72.63 per cent
Water -(xylol method) .......... 2508 “ ¢
Soap and undetermined ......... 2.29

£ ({3

¢

S

MISCELLANEOUS PRODUCTS 149

MISCELLANEOUS.
2475. Kayso. Golden State Sales Corp., New York.

Analysis : 5
el TR S U S IR S R S S 3.30%
@dsain (NI 688) . - 0ot 21.05
Tite " (€a@). s o S e 44.32

1600. Lead arsenate coated with lead stearate for experimental
purposes (by Department of Entomology) was found not to have
increased in water-soluble arsenic during the period of one year.
At the two intervals the results for water-soluble arsenic (as
As,0;) found were 0.09 in both cases.

2514. Calcium  Fluosilicate Compound. Victor Chemical
Works, New York. Submitted by Department of Entomology.
Claimed to contain calcium fluosilicate not less than 15 per cent
and inert ingredients not over 85 per cent.

Partial analysis was made as follows:

Phosphorus pentoxide (P:0s) .......... 28.37%
Ealciim oxide (EaO©) s e Wi 21.80
Iron and aluminum oxides (Al:OsFez0s) 20.60
Silica i (S1Q@z) 0 e s S 11.00
Flourine (B)L . - o o o sn 11.95

2505. Atlas “A” Weed Killer. Chipman Chemical Co., New
York. Labelled as containing 45 per cent of sodium arsenite
equivalent to 4 pounds arsenic trioxide per gallon.

Analysis: :
Total arsenic found (as metallic) ....... 23.67%
Calc. as sodium arsenite (Na:HasOs).... 53.64

23420, 23421, 23422, 23423 and 23426. Experimental mixtures

examined for the Department of Entomology.
Water-soluble arsenic only was determined.

9591 and 2592, Fish Oil Soaps; and 2593 and 2594, Engine
oil emulsion and Kerosene emulsion respectively. These were
examined in collaboration with the A. O. A. C. referee’s program
for study of methods of analysis.

The results obtained are reported elsewhere' but they are sum-
marized here for reference.

2591 2592

% %
Water, Xylol method ..... 29.95 32.66
29.96 32.49
Official method ........... 30.00 32.06
29.02 32.08

1 Proceedings, A. O. A. C. 1925.
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CROSSED CORN

D. F. Jongs AND P. C. MANGELSDORF.

Vigorous, sturdy plants, a good sound ear on every stalk, no
weak and spindling plants, few nubbins or moldy ears. These
are some of the outstanding characteristics of crossed corn. It is
all these desirable features combined that enable this new kind of
corn to outyield the old standard varieties, year after year, and
under all sorts of conditions.

Crossing two distinct types of animals or of plants almost
always causes an increase in vigor. This has long been known
and used in the production of mules, sterile hybrids of the horse
and the ass. Swine breeders often utilize the beneficial effects
of hybrid vigor by crossing different breeds of pigs, feeding for
market the hybrid offspring but not breeding from them.

The same principle can be used in increasing the yield of corn
and the Connecticut Agricultural Experiment Station has been
working for many years to find the best methods of utilizing hybrid
vigor and to produce strains of corn for crossing that give high
yields adapted to the cultural and market requirements of this
region. :

Several promising types of crossed corn have now been pro-
duced, of which stock seed is available for seed growing. Other
types are now being developed to meet different requirements
and these will soon be available for distribution.

The uniform production from every plant, though the most
important feature, is only one of the desirable characteristics of
crossed corn. The ears are more even in size and shape, there
are fewer nubbins, poorly developed ears and moldy corn. Many

combinations show appreciably less smut and root rot infection.

The stalks themselves are sturdy and strong and stand up when
other plants are laid low by wind and rain. In time of tasseling
and silking the crossed plants are far more even than ordinary
varieties and in ripening there is the same remarkable uniformity.

In crossed sweet corn this uniformity in time of ripening is a
very valuable feature for the market gardener or canner. It
enables the grower to harvest his crop at one time and have
practically all of the ears ready to be picked. This results in a
better quality of canned or table corn, because fewer immature
and over-ripe ears are included.

The uniform size of the ears is also particularly desirable in
the case of sweet corn. It makes for a more attractive product
and is a feature that appeals especially to the restaurant trade.
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SEED SELECTION.

The uniformity of crossed corn, its evenness in ripening, its
increased productiveness, the greater freedom from disease, cannot
be obtained by any of the usual methods of seed selection in
naturally-pollinated fields of corn. 0

v

Fic. 1.—Vigorous, sturdy plants with a good ear on every stalk are
characteristic of crossed corn. s

One may go through a field or crib of corn, picking out the

largest and finest ears, discarding all poorly filled and moldy ears

and keeping only the one best ear out of every thousand, and yet
these choice specimens do not reproduce their excellence; they do
not “breed true.” No matter how fine in appearance are the
ears which are planted, they always give many weak plants and
non-producers.

The failure of the finest ears to reproduce themselves has

several causes. It is due, in part, to the fact that many of the best

?"ﬂ"—’_"——wm s o i e
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ears are good, not because of their heredity but because of the
especially favorable situation in which they grew. It is solely

Fi16. 2—In size and shape of ear and in time of ripening there is a
remarkable uniformity,

their environment that has made them better than the average
and the effects of environment, we now know, can not be passed
on to later generations.



156 _ CONNECTICUT EXPERIMENT STATION BULLETIN 273

‘The main reason, however, that the selected ears do not breed
true lies in the fact that the pollen which produced their seeds
came from all sorts of plants. Every silk must receive pollen
in order for a seed to develop. The pollen is shed by the tassels
and good, poor and indifferent plants alike send their pollen into
the air where it is mixed by the wind and carried to all parts of
the corn field. The choicest ear in the entire field has received
part of its pollen from some of the poorest neighbors.

Fic. 3.—The plants grown from the small ears were just as large and
the yield of shelled grain was the same as from the large seed ears.

This constant inter-crossing and hereditary mixing going on in
every corn field has brought about a condition whereby every plant
is a hybrid of greater or less degree of complexity and the off-
spring of hybrids are usually diverse and seldom like their parents.
Moreover, corn has been naturally crossed in this way for count-
less years and is dependent upon hybrid vigor to produce its
largest yield.

In spite of the natural crossing which is constantly going on,
it is possible by ordinary field selection, patiently practiced, year
after year, to bring about an improvement in certain respects. By

saving for seed only the ears from the earliest ripening plants

one may in time develop a variety that will mature somewhat

—
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earlier. By choosing plants with many ears, the average number
of ears per stalk can be gradually increased. Noticeable changes
can be made in the number of rows of grain on the ear, the size
and shape of the ear or the type of kernel.

Selection of this kind is usually made with some definite aim
of adapting the variety more perfectly to the purpose for which
it is grown. Such alterations are seldom accompanied by any
increase of yield and often, particularly where extreme earliness
is sought, productiveness is lowered.

Tests carried out at many places have shown that the prize
winning ears at the corn shows often yield no more than unselected
ears that are much less desirable in appearance. This fact is
brought out in the accompanying illustration. Plants grown from
the nubbins at the right were just as strong as those produced
by the good ears shown on the left. The ears were fully as
large and the yield of shelled corn was exactly the same.

In this case the difference in appearance of the two lots of
seed ears was not due to heredity but merely to the conditions in
the field in which they grew, the one in a good'situation, the other
in a poor one.

| THE EAR-TO-ROW METHOD OF SEL‘ECTIO\N.

When the seed from a number of ears of corn are planted sep-
arately, each in a row by itself, some lots grow better and yield
considerably more than others. It was formerly thought that by
selecting seed from the high producing rows or planting the remain-
ing seed from the best yielding mother ears, and continuing this
process from year to year, an increase in yield could be obtained.
A marked increase in yield is sometimes obtained the first year or
two but extensive tests have shown that the differences are not
permanent and that in later generations the yield from the orig-
inally high producers is no more than that obtained from the
unselected seed.

The failure of the high producing ears to maintain their
increased yields is probably due to their hybrid composition. They
split up and lose vigor in later generations. Selection towards a.
single type also brings about a certain amount of inbreeding which
always weakens the plants.

HYBRID VIGOR.

Crossing somewhat different but related forms of plants or
animals results in greater growth, the offspring often being better
than either parent. Blue-gray cattle have long been used for
beef in Scotland. They are the result of crossing'a white Short-
horn bull and black Galloway or Angus cows. The large growth,
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early maturity and fine beef quality has given this breed cross
an enviable reputation whereever beef cattle are raised.

The Carolina poplar is a thrifty, fast-growing tree that succeeds
well in nearly all parts of the country. It is considered to be a

F16. 4—Two dwarf typeé of corn give an astonishing result when
crossed.

natural hybrid between the Cottonwood of our western plains and
the European Black poplar. A valuable feature of this tree is the
ease with which it can be grown from cuttings. Its vigorous
nature is thus easily maintained while at the same time the trees
are multiplied in numbers.

Hybrid vigor is usually responsible for part of the value of
most vegetatively propagated plants. As long as they are not
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reproduced from seeds the stimulus to increased growth is main-
tained undiminished. In naturally cross-pollinated plants it is
necessary to keep up a constant intercrossing in order to maintain
full vigor.

The corn plant is so constructed with its tassel, the.pollen-
bearing structure, at the top of the stalk, that it can be easily
detasseled before pollen is shed, thereby entirely preventing seli-
fertilization. Fifty years ago a method was outlined whereby
two varieties of corn could be crossed by planting them in alternat-

F1c. 5.—The corn plant is so constructed that it'can easily be crossed
by planting in alternating rows and detasseling all of the plants of
one kind before pollen is shed.

ing rows and pulling out all the tassels of one variety before pollen
is shed. All of the seeds borne on such emasculated plants must
result from cross-pollination of one variety with another.

Numerous tests have shown that an increased yield often results
when certain varieties of different type, such as flint and dent, are
crossed. Some varieties of corn from China when crossed with
native varieties have given considerably larger yields than either
parent. Crossing an early variety with a late variety sometimes
gives a cross-bred progeny that yields as much as the later parent
and is appreciably earlier. Varieties of similar type when com-
bined have not given much better results than either parent.

The increased yields which are obtained come only the first
year after crossing. To get the benefit of hybrid vigor in plants
reproduced by seeds it is necessary to make the cross each year
and plant only the crossed seed. Any improvement in yield or
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in other respects must be great enough to repay the extra cost of
producing seed in this way. Variety crosses, while better than
their parental stocks in some cases, have not, apparently, offered
sufficient improvement to induce corn growers to make a practical
application of this method. o

»

Fic. 6.—The result of seven generations of inbreeding.

INBREEDING BEFORE CROSSING.

A larger increase in yield together with a much greater uni-
formity and fixity of type is obtained by first inbreeding corn
by artificial hand pollination for several years and then crossing
two different inbred strains. This is shown in the accompanying
illustration. A variety of Leaming which yielded 96 bushels per
acre was inbred, that is, the silks were artificially pollinated with
pollen from the same plants. After five years of inbreeding two
strains, one of which had been reduced in yield to 32 bushels per
acre, the other to 20 bushels, were crossed. The first genera-
tion cross of these two low yielding, inbred strains produced 115
bushels, an increase of twenty per cent over the original variety,
under the same conditions. Not only did this hybrid exceed the
original variety by twenty per cent in yield but the corn was of
better quality. The ears were all closely alike in size and shape
and all matured at practically the same time. Every stalk bore
a good ear and there were fewer moldy ears, nubbins and less
soft corn.

CROSSED CORN 161

Here is a marked improvement secured by crossing. Unfor-
tunately this particular cross and many other combinations made
in the early years of these experiments were not well adapted to
Connecticut conditions. The plants ripened too late to make a
satisfactory corn for husking and the stalks were not large enough
to make a good silage variety. Also the low yields and poor
quality of the inbred strains made it practically impossible to
produce crossed seed in quantity and at a price that would justify
its use.

At the present time every effort is being made at this station and
throughout the corn-growing states to produce inbred strains that

F1c. 7—The two inbred strains were derived from the variety on the left
- and gave the result on the right when crossed—r 15 bushels per acre.

will give hybrid combinations well adapted to the local needs and
which will be themselves sufficiently vigorous and productive to
make the growing of crossed seed commercially profitable. Other
methods of utilizing inbred strains of corn are being developed.

Crossed corn seed has now been grown in Connecticut five
years and tested long enough to show its possibilities. Two
crosses of inbred strains outyielded all varieties in the Iowa corn
yield contest in 1924 in the south central section. One of the
inbred strains used in one of these crosses was developed at this
station. i

A combination of four inbred strains known as Double Crossed
Burr-Leaming has been tested for five years in comparison with
the highest yielding varieties grown in this part of the country
with the following results:

i Sl : ~Bushels of shelled corn per acre—
Highest Yielding Varieties 1918 1910 1020 1921 1922 Average

D. C. Burr-Leaming .... 116 88 55 05 63 83
Beardsley’s Leaming .... 96 54 51 85 48 67
Lnce’s Fayorite ... o 79 38 81 50 62
Webber’s Dent ......... 81 62 4 73 49 64

Northern White Dent .. 84 o8 32 87
Centhry = Dent =020 68 5T 55 97 67 64
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7

Fig. 8—The uniform production of a good ear from every stalk
gives high yields.

Fic. 9—Double Crossed Burr-Leaming grown at Durham, Connecticut.

Double Crossed Burr-Leaming has been grown in many other
parts of the state and in various places in the corn-growing districts
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south and west. In most cases it has out-yielded all other varie-
ties, the stalks have stood erect in the fields until harvest and the
leaves have remained green until the ears are well glazed.

A cross of two inbred strains of sweet corn grown for canning
has yielded six tons of ears per acre in comparisonh with three and
one-half tons from Evergreen corn.

Fi16. 10.—Weak golden colored plants when crossed with dwarfs
give all tall and vigorous progeny.

WHAT INBREEDING DOES.

Many abnormal or freak types of corn are known, such as dwarf
plants, golden plants, which lack the normal green coloring matter
necessary to manufacture food, liguleless plants, with upright
instead of spreading leaves, and other characters which seriously
weaken the plants and reduce their ability to produce grain. These
abnormalities are inherited and pure breeding strains can be
maintained from year to year.
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When one of these unusual types is crossed with a normal plant
only normal plants are produced in the first genération but the
abnormality reappears in the second generation and may be recov-
ered and made to breed true again, showing that these weakening
characters are hereditary. e

When, for example, a golden-leaved; liguleless plant is crossed
with a dwarf form there result in the first following generation
only vigorous, tall growing, dark ‘green plants with spreading

-

Fic. 11.—The second generation from the cross of goldeﬁ, liguleless and
dwarf. Eight different combinations of these characters are obtained.

leaves, all normal in every respect, uniformly vigorous and produc-
tive as shown in Figure 10. i

Self-fertilizing these plants or allowing them to inter-pollinate
gives an astonishing medley of plants in the next generation.
There will be dwarf plants, golden plants and liguleless-leaved
plants and some with two and even three of these abnormal char-

acters combined in one individual. There will be some plants that

are normal in all characters but very few will be as vigorous or
productive as the first crossed plants. '

The difference between the first and the second generation in
respect to uniformity, size and productiveness is a very striking
illustration of the bad effects of inbreeding. This is an extreme
example but the same principle holds with naturally cross-fertilized
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plants and with bisexual animals. In most cultivated plants such
clear-cut abnormalities are not involved.

When any ordinary variety of corn is self-pollinated there is a
noticeable reduction in size and yield and this usually continues
for five or six generations. From this point on there is seldom

F1c. 12.—The descendants of a single plant after four generations
of self-fertilization.

_F1e. 13—The plants within an inbred line are all closely alike but
differ from every other line.

any further reduction. The plants in these generations, in any
one strain, come to be all closely alike and remain fixed in their
type from then on as long as they are not outcrossed to plants
of different ancestry.

Every inbred strain descending from individual plants at the
start is different to a greater or less extent from every other
strain even though they all come from the same variety. Some
are tall, others short. In color of leaves, silks and glumes, great
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e g
diversity is found and in the size and shape of the ears, time of
ripening, ability to stand erect and in number and size of tillers
there is marked dissimilarity. Productiveness ranges all the way
from little or nothing up to a fair yield for inbred plants but no

Fic. 14—Crossing inbred strains immediately restores vigor and
productiveness.
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inbred strains have been obtained which are as productive as the
original variety and usually the yields are reduced to less than
half and the size of the seed and quality of the grain are propor-
tionately lowered. :

Since all of the plants within an inbred line come to be closely
alike it makes no difference from that point on whether the plants
are self-fertilized or are allowed to inter-cross among themselves.
Their size and productiveness remain the same as long as pollen
from all other kinds of corn is kept away from them.

When an inbred strain is crossed with another strain from the

Fi6. 15—When rightly grown, crossed corn has no barren stalks or poor
producers.

same or different variety there is a very great increase in size and
yield in the next generation as we have already seen. In size the
crossed plants are as large or larger than the original variety and
in yield of grain they are often superior.

This is due apparently to the fact that the good qualities of
both parents are expressed in the offspring while the weak qualities
are covered over for the time being. Thus in the cross of golden,
liguleless with dwarf the offspring are normal in every respect.
The yellow foliage color, the upright posture of the leaves and the
dwarfness of the stalk are all suppressed in this generation. What
one parent lacks is supplied by the other, and conversely. Hybrid
vigor seems to be a wise provision on the part of nature to enable
the offspring to make the best of bad ancestry.

While most of the inbred strains do not have freak characters
they are all lacking something which makes for full size and pro-
ductiveness. Crossing any two strains usually brings back suffi-
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cient vigor to make the plants as productive as the original variety
while certain combinations are very much superior.

The greater production of crosses of inbred strains is not due
so much to the large size of the ears as to the fact that every
plant, if given an equal opportunity to grow, produces a good
ear. Some of the ears of the original variety may be larger and
finer than any produced by the hybrid but for every plant of this
kind there are many stalks that have only nubbins and even some
that are entirely barren.

The uniform production of an average good ear from every

plant is largely responsible for the high yield of crossed corn.
The even size and maturity also have distinct value in sweet corn
for market gardening and canning.

HYBRID VIGOR NOT PERMANENT.

These desirable results are obtained only the first year after
crossing. The second generation grown from the fine looking
hybrid ears fall off in yield about 20 per cent as a general rule.
While the amount of reduction may differ greatly this result
always follows when hybrid corn, no matter how vigorous it may
be, is used again for seed. This holds true whether the crossed
plants are self-fertilized artificially or are allowed to inter-
pollinate naturally.

A cross of two inbred strains grown six years averaged 101
bushels per acre. The second generation of this cross from self-
pollinated first generation plants grown the same years and com-
pared under equal conditions gave an average of 69 bushels, a
decrease of more than 30 per cent.

The Nebraska Station compared the first and second generations
of eight hybrid combinations during two seasons and obtained

an average of 52.2 and 27.8 bushels per acre respectively for the

two successive generations. The original variety from which the

inbred strains were derived gave 41.7 bushels in the same period. .

In this case the reduction in yield from the first to the second
generation is nearly 50 per cent. The second generation was
grown from seed produced by inter-pollinating the first generation
plants.

Not only is there this decided decrease in yield but uniformity
is also lost. In size and shape of ear, height of plant and in time
of ripening the second generation is even more variable than
ordinary varieties.

If the second generation is again inbred the whole story of the
production of inbred strains is repeated. There is a continued
decrease in size and yield, as in the first period of inbreeding, and
the reduction continues for about the same number of generations,
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five-to seven on the average, until uniformity and constancy are
again reached. The inbred plants are generally no more vigorous
than those of the previous inbreeding although they differ from
their parental strains and from each other in minor characteristics.

In other words hybrid vigor is a transitory effect and ordinarily
can not be fixed and made permanent except in plants propagated
vegetatively. ‘Varieties of fruits, vegetables and flowers that are
reproduced by tubers, roots, grafts or other asexual methods of
propagation owe their value to a superior combination of heredi-
tary factors which produce the qualities desired and which also
give plants a large amount of hybrid vigor. This is shown by
their seedlings which are almost invariably weaker and poorer in
many respects.

Fic. 16—The first generation cross of two inbred strains will not
continue to give as satisfactory results the next year. If inbred it
will decline in vigor as in the first period of inbreeding.

Unfortunately from the standpoint of utilizing hybrid vigor,
corn can not be reproduced in any way except by seeds. It can,
however, be easily crossed. For that reason it is feasible to pro-
duce crossed seed for planting each year and grow only the first
generation hybrid plants for production of sweet corn ears, grain
or silage.

The additional cost of crossed seed is more easily justified for
corn than for other crops because the cost of seed is a smaller
item in the outlay for producing a crop of corn than for any other
plant commonly grown. s

=

@

SELECTION IN'SELF-FERTILIZED LINES.

The character, productiveness and general value of any com-
bination of inbred strains can not be accurately determined from
the inbred strains themselves. Many strains which are weak and

_undesirable in their inbred condition give astonishing results when
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crossed. It is necessary therefore to test out many combinations
to secure the ones that have outstanding value.

Not all crosses of inbred strains are superior to the original
variety and like every other good product crossed corn requires
extensive selection and much thorough testing in order to obtain
something of real merit.

To have a reasonable chance of securing a good combination,
many inbred strains must be obtained and then tested in many
combinations. This work for the present can best be done by the
State Experiment Stations and the Federal Department of Agri-
culture until the method is more generally used. The prospect
of obtaining a particularly fine combination and being able to
control the stock strains from which this cross is obtained holds
out an inducement to originate valuable inbred strains. Never
before in agricultural history has a seedsman been able to control
a valuable plant improvement.

He who invents a new machine or a new process of manufac-
turing can patent his product and reap a reward for his industry
and inventiveness. The originator of a new and improved plant
or animal ordinarily loses control of his product as soon as he sells
his first seeds or breeding stock.

With crossed corn the situation is entirely changed. The seed
that is sold is used to produce a superior crop of corn but this
in turn can not be used for further planting and the only way
the same result can be secured is to obtain seed from the original
producer each year. This is an advantage that will result bene-
ficially to both the seedsman and the one who plants the seeds.
This will stimulate the production of better kinds of corn as
nothing else has ever done. TLarger crops of better corn will be
harvested on the same acreage and with the same labor. There-
fore the cost of producing a bushel of corn will be reduced.

At this Station the method of obtaining good inbred strains is
as follows. A variety is chosen which has been thoroughly tested
and is known to be well adapted to the purposes to which it is to be
put. A large number of the best ears of this variety are selected
and seed from each ear is planted in a separate row in the field.
About 20 to 30 plants are grown in each row. W hen the plants
are ready to silk out five of the best plants are self-pollinated
by hand. i

This is a simple process with corn. A “three pound” paper sack
is placed over the ear shoot as soon as it appears and before any
silks are showing. The bag is slipped over the ear shoot without
being opened and is held in place with a wire paper clip. At the
same time, or a day or two later, an “eight pound” bag is put
over the tassel and securely fastened around the stalk at the base
of the tassel, also with a wire clip.

Two or three days later, depending upon the weather, when

4
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the silks are out about three inches beyond the tip of the ear, the
tassel is bent over and shaken into the tassel bag which has been
unfastened. ~ This collects the fine yellow powder, the pollen, which
is dusted over the silks. The small bag is replaced quickly over
the ear and the larger tassel bag is put over this, thus guarding
against breaks in the bags which will let in pollen from outside.
The bags are left on until the ears are gathered in order to
mark them. ;
Pollination can only be done when the bags are dry. Wet

F1c. 17.—Self-fertilizing corn by hand pollination.

weather or heavy dew which causes the pollen to clump together
renders it unfit for use. Only a very small quantity of good
pollen is needed and this should be applied as soon as possible
after the silks appear.

Care is taken to avoid touching the silks with the hands and
also nearby plants are pusheéd away so that their pollen will not
fall on the silks. Hand pollination in this way insures that the
ears are fertilized with pollen from the same plant. This is the
closest kind of inbreeding and will have very noticeable effects on
the resulting progeny.*

An inbred strain starting from an ear, borne on one plant, is
called a self-fertilized line. From the five hand pollinated ears
made the first year in each line, three of the most desirable are
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selected for planting the next year. These three progenies are
grown in rows and two plants are self-pollinated by hand in each

TOW.. 7

F1c. 18.—Two self-fertilized lines from the same variety which
differ remarkably in height.
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Fic. 19—Ability to stand erect has a basis in inheritance as these two
strains were derived from the same variety and grown for fifteen years
under the same conditions.

At harvest the best and second best of the three progenies are
noted in each line. Two ears from the best and one from the
next best are planted the following year and this system is fol-

.
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lowed for three or four generations. At that time many of the
lines are fairly well fixed in their type and are uniform.

There are great differences between the several lines. Some are
tall, others short and all degrees in between. Some have many
tillers, others have few or none. Differences in ability to stand
erect, in amount of smut damage; mold on the ears, and other
characters of greater or less importance are noted.

Some lines are so unproductive that it is difficult to secure any
seed from them. A number of promising strains are found that
make a fairly good ear on every:plant, all of the plants stand up
during the season and have ‘qualities that make them appear of
value although few of them are more than half as productive as
the variety started with. Nearly all of them are later in maturing
than the variety at the start on account of their weakened condi-
tion. When crossed the plants grow and mature much faster and
the value of the inbreeding process is at once apparent in the
crossed progenies.

To obtain the best results it is necessary to test all of .the best
appearing inbred strains in combinations with each other. This
/is most easily done by hand-pollination, putting the pollen of one
strain on the silks of the other and keeping a record. of the
strains combined. :

METHODS OF PRODUCING CROSSED SEED,

When a good combination of two inbred strains, called a single
cross, is once found it is a comparatively simple matter to produce
crossed seed in quantity by planting the two inbred strains in
alternate rows:

A B A B s A B etc.

t

A = the pollen parent rows; the tassels are left on and seed from
these plants is inbred and can be used for planting in a
crossing plot another year.

B —the seed parent rows with all the tassels pulled out; seed
from these plants gives crossed corn.

All of the plants of one kind are detasseled before any pollen
is shed. This is done by pulling out or breaking off the tassel
as soon as it appears above the leaves at the top of the stalks. Pol-
len is scattered by the wind as soon as the anthers, the tiny sacks
suspended on short threads from the tassel branches, appear.
These are put out first at the tip of the tassel and fresh ones come
out every morning for several days. It is necessary to remove all
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the tassels from all plants of one kind before the anthers can be
seen. If pulled too soon the tassel sometimes breaks, leaving a
portion in the plant which will later grow out and give off pollen.

If all of the tassels of one kind of plants are removed at the
proper time all of the seeds produced on these plants must be
cross-pollinated with the other strain. This is the seed to be used
for field planting and will give vigorous and uniformly produc-
tive plants. Seed from the pollinator rows is all inter-pollinated
and can be used for stock seed for planting in the crossing plot

F1c. 20—A field in which crossed seed corn is produced. Two
rows are detasseled while every third row, planted with a different lot
of seed, furnishes the pollen. .

next year. By maintaining two crossing plots in separate fields,
detasseling one type in one field and the other type in the second
field, it is possible to have inbred stock seed of both types pro-
duced each year.

Crossing can be made either way as far as the product from the
crossed plants is concerned. Reciprocal crosses in corn give
results that are closely, if not exactly alike. Usually, however,
it is desirable for one reason or another to make the cross one
way. Some strains make better seed than others while a strain
that may be poorer as a seed parent may be better as a pollen
parent. If this is the case a small plot of the seed parent can be
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grown in a field by itself to produce stock seed for planting in
the crossing plot.

It is very important to maintain the stock seed of the two in-
bred types free from any outcrossing with any other corn.
Pollen is blown by the wind for long distances. Fields that are
500 or more feet apart and not in the line of the prevailing winds
will not show much mixing especially if they are separated by a
barrier of trees or other windbreaks.

F16. 21.—Two inbred strains showing uniformity of ear type.

Fortunately, when inbred plants are crossed with any unre-
lated kind of corn there is such a noticeable increase in the size
of the crossed plants and change in type that is usually possible
to detect such outcrosses and remove them before they produce
pollen. In order to do this it is necessary to go through the cross-
ing fields and rogue both the seed parent and pollen parent very
carefully just before the tassels appear. It is best to remove or
destroy the whole plant so that seed from them will not get mixed
in with the stock strains.
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Generally it will be found desirable to have the seed parent
early in order to have the crossed seed for field planting well
matured. The pollen parent can be later since pollen usual}y
comes out well in advance of the silks. A small difference in
this order will bring the two together at just the right time.

If there is much difference in time of silking and tasseling
between the two parental stocks it is necessary to plant the two
at different times. It is often difficult to know the right time to
plant as the time of flowering varies with the season and changes
unequally with different strains.

Fic. 22—Crossing the two inbreds gives size and retains uniformity.

Two weeks difference in planting time will not make more than
four or five days difference at pollinating time as the late planted
corn tends to catch up with the early. However, if a dry spell
or other unfavorable growing conditions intervene the later plant-
ing may not come on as fast as normally whereas the earlier
planted corn may not be as much affected.  For this reason it is
advisable to plant the pollen parent at two different times, from
ten days to two weeks apart. When the seed parent and pollen
parent flower at about the same time a good plan is to plant all of
the seed parent and half of the pollen parent at one time, leaving
every other row of the pollinator to be planted ten days or two
weeks later. :

With vigorous corn it is not necessary to have the pollen-produc-
ing plants in every other row. One pollinating row to two, three
or even four detasseled rows is sufficient depending on the amount
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of pollen produced and the duration of the ﬁoWering period.
This must be determined by trial for each particular combination
and the field in which it is grown.

SINGLE CROSSES.

Hybrids produced by combining two fixed inbred strains are
called single crosses and have the greatest uniformity and true-
ness to type in the first generation. of any type of crossed corn.

F16. 23.—Crossed corn showing evenness in height and tassel formation.

Where uniformity in size, shape and other ear characters and
evenness in ripening are particularly important, as in sweet corn
for market gardening and canning, it will probably be well worth-
while to use this method in spite of certain serious handicaps.
The principal difficulty of producing single crosses is the low
yields and poor quality of the seed obtained from the weakened
inbred plants. No inbred strains have been produced that will
yield much more than half as much as the original variety when
dependent upon their own pollen or pollen from other inbred
strains. They also make a much smaller amount of pollen, and
unless the two strains are planted at just the right time so that
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pollen will be given out as soon as the silks appear, and continue
until all the silks are out, the amount of crossed seed produced

will be very low.

Fic. 24—All of the ears ripen at the same time.

Inbred strains are also slower in ripening, and the thorough
curing, so necessary to insure strong germination, is difficult
to obtain.
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The success of single crossing will depend very largely on the
production of inbred strains which are sufficiently vigorous and
productive to make a fair yield of seed. Since corn is being
inbred very extensively there is every prospect that such inbred
strains will soon be forthcoming and that thiis method can be used
satisfactorily with sweet corn for market gardeners and canners.

DOUBLE CROSSES.

A further development of 'the method of crossing has been
made which overcomes the handicap of low production and poor
quality of seed of the first method. This is to cross two first
generation hybrids. In this way four different inbred strains
are combined by three crossings as follows:

Inbred. Steatns . 200 e A\/B C\\/D
Single Crosses ........ A x B c x D
Double i Cross .0k s (AN e B) T BO )

The two crosses of inbred strains are made as described above.
The two different lots of crossed seeds are planted in alternating
rows in the same way and all the plants of one lot are detasseled
in the same way as before. The seed produced on the detasseled
plants is used for field planting. The seed from the plants that
produced the pollen is of no further value either for field planting
or for stock seed and must be discarded.

The two single crosses being vigorous and productive, a good
yield of high quality seed is obtained. The crosses produced in
this way by one hybrid type pollinated by another are no less
productive than either parent and production may even. be appreci-
ably increased.

It is important to test the combinations first but when a high
yielding and desirable double cross is once produced it can always
be reproduced by combining the same strains in the same way.

It is essential that the four inbred strains be of such constitu-
tion that they will give good results in all combinations when
crossed singly, particularly the crosses AC, AD, BC and BD.
The combinations AB and CD should also grow well to give a
good yield of seed. The four strains may all come from the same
variety or from different varieties. In the latter case the two
strains which form the seed parent should come from one variety
and the two to form the pollen parent from the other.

Double crosses are not as uniform as single crosses either in
height of plant, size and shape of ear, or in time of maturity.

CROSSED CORN

Fic. 25.—Illustrating by actual ﬁeld results the brjng-
ing together of four inbred strains by three crossings
to produce double crossed corn,

181
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This is due to the fact that the first generation hybrids used for
the seed and pollen parents are all producing ovules and pollen
grains of unlike germinal constitution. However, all of the
double crossed plants result from hybrid combinations. There is no
opportunity for weaknesses to appear due to inbreeding. Hybrid
vigor is therefore kept at the maximum and may even be increased.
For that reason every plant is strong and sturdy and each one
produces a good ear if given an equal chance to grow.

In field corn where uniformity is not so important the greater
variability of double crosses may be an advantage in giving the
plants a greater adaptiveness to different seasons and soils. -All
of the plants will not be at the same critical stage of development
at some unfavorable period and may escape injury that would
seriously damage a more uniform lot of plants.

The productiveness of a double cross compared to the single
crosses and the original varieties is shown in the following com-
bination of inbred strains self-fertilized four years, two strains
from Century Dent and two from Leaming. Both varieties have
been grown for many years in Connecticut, are well adapted to
local conditions and are among the highest yielding of all the
varieties tested at Mt. Carmel and at Storrs.

Variety or Cross Yield in Bu. per Acre

! Gentneyilent rmo e Sl st o0 1 Lo 47.8
Leaming st 2 el ot Gl sl L ikt 44.4
Inbred Centitry 'Strain, I10-2 ..o iivies iy 15.3
Inbred \Centuty Stram, TI0-4 . ..ie . ammvs s 16.8
Inbred Leamnine i Strin arto-r ! Ll 0 0o 427
Inbred Leaming Strain, (TF2-40 s oot e ILI
Single Cross, TT0-2 1104 o' eire vieniaie s s 50D

Smale s Cross i IIo-T miTtosg s v ot e 45.6
Double Cross (110-2x 110-4) x (112-I x112-4). 00.8

The figures represent averages of from two to six plots of each
lot. The yields have been corrected for soil differences according
to results from the adjoining check plots and all are based on a
uniform moisture content of 12 per cent. The double cross gave
over 50 per cent more grain than the average of the two
parental varieties.

The yield of one of the inbred strains is unusually high, nearly
equalling the variety from which it was derived. The quality of the
inbred corn was poorer than the variety and this yield was
obtained in a field where there was an abundance of pollen. When
planted in a separate field and dependent on its own pollen or
pollen from another inbred strain it would probably not yield
so high.

A combination of two inbred strains of Burr’'s White Dent and
two of Leaming, both varieties originally from Illinois, has been
found to give a large and vigorous stalk growth and generally
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a higher yield of grain than any variety of corn grown in southern
Connecticut. This particular combination is called Double Crossed
Burr-Leaming and seed has been grown commercially since 1921.
From 1918 to 1922 it was tested at Mt. Carmel in comparison
with all of the varieties commonly grown in Connecticut and the
vields are given in the first part of this bulletin.

This combination yielded more than all varieties in three out
of the five years tested, while no one variety yielded more than

F16. 26.—Double Crossed Burr-Leaming.

the others in more than one year. The greater return from Burr-
Leaming is not only in the larger wyield, but also in. the freedom
from mold, fewer nubbins and less soft corn. In addition the
plants have a noticeable ability to stand erect when other varieties
are blown down. and show a’'marked tendency to hold their foliage
green until the seeds are ripe.

Although this new kind of corn will not out-yield all varieties,
everywhere, in each season, it has been tested sufficiently under
farm conditions to show that it can be planted profitably in
many places.

L o e el o
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Double crosses, like single crosses, will not maintain their high
yields more than one year after the cross. From a field of
Double Crossed Burr-Leaming that yielded well over one hundred
bushels of shelled grain per acre, about one bushel of the largest
and finest ears were selected. These were shelled together and
this second generation seed was plantedsthe following year in
comparison with first generation seed. . Two plots averaged 73.5
bushels in comparison with 93.1 bushels for the freshly crossed
seed. This is a loss in grain of 23 per cent. The stalks grew
vigorously and from the appearance in the field it seemed to be
as productive as the first cross’ but at harvest time it was seen
that many plants failed to make a good ear.

MULTIPLE CROSSES,

The principal objection to the method of double crossing is the
necessity of maintaining four inbred strains of corn free from
outcrossing with each other or other types of corn and making
three separate crosses.

Theoretically, the same combinations of factors and in the same
proportions can be secured by crossing the second generations
from the two single crosses as by crossing the two first genera-
tion hybrids. A two years test shows that in the case of the
Burr-Leaming combination the second generation of the Burr

White single cross by the second generation of the Leaming.

single cross gives the same yield and quality of corn as the com-
bination of the first generations of those two crosses. The yield
and quality of the seed itself produced by second generation plants
is not so good but the crop grown from that seed is in every way
equal to the combination of the two first generation hybtids.

These results led to” “multiple crosses,” a further step in the
evolution of crossed corn. A number of the best inbred strains
of a variety are permanently combined into a fairly uniform type
that can be propagated from year to year by natural inter-crossing,
as are ordinary varieties. In other words, a “re-created” variety
is produced in which all the best of the old variety has been com-
bined and all the inherited abnormalities and weaknesses have
been eliminated. o4

This recreated variety is now crossed with a similar combina-
tion of the best inbred strains from some other sort or perhaps a
group of inbred strains of different type from the same variety.

Such a multiple cross would have the advantage of producing
good yields of well developed seed and crossing each year would
give maximum vigor and productiveness. This method has not
yet been thoroughly tested but preliminary tests indicate that it
will be feasible. The uniformity of the crossed plants produced

——
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3 by this method may not be as great as in a double cross, but if
i the right combination of strains is made, yield should be maintained
at a high level indefinitely.

MODIFIED SINGLE CROSSES.

¥ : Greater uniformity, where this is desirable, can be obtained by
combining a number of strains from one line descending from a

. F16. 27—The uniform size and shape of ear and even ripening are
important factors in sweet corn for market gardening and canning.

single plant but separated in the first or second generation and
self-fertilized four or five years to rid them of recessive weaknesses
and undesirable characters. Combining several of these sub-
strains gives vigor and productiveness closely approaching the
original variety and such a combination could be propagated from

e B e e s b e - aa i . £ S ety
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year to year by natural inter-pollination, at the same time main-
taining a fair degree of fixity of type.

‘When crossed with a similar combination of sub-strains descend-
ing from a different plant of the same or a different variety
yield and vigor would be as great as in any system of crossing
and the uniformity of the hybrid in certaih combinations would be
nearly as pronounced as in straight single crosses of two fixed
inbred strains.

Crossed seed for field planting would be made each year. The
yield and quality of the seed would be better than that produced
by single inbred strains and rearly equal in these respects to the
method of double or multiple crossing.

UNIFORMITY AND YIELD.

In all of these methods of crossing one must compromise
between the uniformity of the crossed corn on the one hand and
the vigor and productiveness of the stock strains used in making

" the cross on the other. :

Where uniformity is of great importance it will be best to use
the method of crossing two fixed and uniform inbred strains.
Where trueness to type is not so important, as in field corn for
grain or silage, maximum yields can be obtained, at a lower cost,
by double crosses or multiple crosses.

In all systems of crossing inbred strains the variability of the
crossed corn is no greater than is now present in all varieties of
corn and is frequently less because every plant is vigorous and
productive and much poor corn that is usually harvested from
every field is largely eliminated.

NECESSITY OF USING CROSSED SEED.

All of these methods of crossing may seem complicated to those
who are not familiar with the development of corn breeding prac-
tices. It is only necessary to remember, however, that two sepa-
rate strains of corn must be maintained free from mixing with
each other or any other kind of corn and that these two types
must be planted in alternating rows and all the plants of one of
them detasseled before pollen is shed. The seed produced
on these castrated plants is used for planting to produce
crossed corn. '

The experience of twenty years indicates clearly that the largest
yields together with the greatest uniformity and fixity of type
adapted to particular requirements can only be obtained by some
system of crossing. Furthermore the evidence is conclusive that
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these crosses will not maintain their high yields and other desirable
qualities in later generations, so that to secure the benefits of
hybrid vigor it is necessary to plant crossed seed every year.

COST OF SEED CORN.

It requires about ten bushels of potatoes to plant an acre, about
two bushels of oats and a bushel and a half of wheat for a
similar area.

Depending upon the size of the kernels and the rate of planting
a bushel of corn will plant from four to seven acres. For dent
corn five quarts of seed is usually ample for each acre.

While the value of seed corn is somewhat more in proportion

to the market value of the grain for corn than other commonly
cultivated crops, the cost per acre of the seed is the lowest of the
list, and compared to the other expenses of growing a crop of
corn, the preparation of the soil, application of fertilizers, fre-
quent cultivation, husking out or cutting up for silage, the cost of
the seed becomes almost a negligible item.
_ For this reason the outlay for seed may be considerably
increased, even doubled or tripled, and still be repaid many times
over if the high priced seed gives an appreciable increase in yield
or improvement in quality.

Crossed corn can do this. It has been tested long enough to
show that, when the right combination is obtained, one which is
adapted to the locality in which it is to be grown, it will easily
pay for the increased cost of the seed, and leave a margin of
profit as well.
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REPORT OF THE DIRECTOR

For THE YEAR ENDING OCTOBER 3I, 1925

To the Board of Control of the Connecticut Agricultural Experi-
\ ment Station:

In accordance with the custom established some years ago, I
have the honor to submit a review of the Station activities for the
past year, and in addition a complete list of publications, the
changes in staff and similar matters of general interest.

REVIEW OF THE YEAR

THE FIFTIETH ANNIVERSARY

The American agricultural station is now recognized by all as
an essential agency of the state, but its establishment in Connect-
icut fifty years ago came only as the result of years of patient
effort on the part of a few men. For twenty years, Professor
Samuel W. Johnson urged the need of research in agriculture and
in 1875 the General Assembly made the first appropriation. It
was very fitting that the state and nation take note of the semi-
centennial of this event.

- On representation to the General Assembly, a small special appro-
priation was granted which made possible the arrangement of a
suitable program. The celebration took place on the station
grounds on Monday, October twelith, and was attended by many
prominent citizens of the state, directors of other experiment
stations and representatives of the United States Department of
Agriculture, the Association of Land Grant Colleges, Yale Univer-
sity, Connecticut Agricultural College and Wesleyan University.
His Excellency, John H. Trumbull, Governor of Connecticut, pre-

* sided and gave a brief address. Other addresses were given by

Dr. E. W. Allen, Chief of the Office of Experiment Stations,
United States Department of Agriculture, and Dr. R. W. Thatcher,
Director of the New York Experiment Stations. As a part of
the program a fine portrait of Dr. E. H. Jenkins was presented to
the Station by Dean Henry S. Graves, Provost of Yale University,
as a gift from Dr. Jenkins’ many friends and admirers.

The wide recognition of the event and the esteem in which the
station is held were also evidenced by the handsome parchment
testimonials received from the Rothamsted Experimental Station,
England, the Sheffield Scientific School of Yale University, and
the Connecticut Agricultural College. In view of the general
interest, there is now in preparation a bulletin which will include
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a complete account of the proceedings, together with a history of
the station and its work.

“Derense” (CoNTROL) WORK

INSPECTION OF FERTILIZERS, FEEDS, FOODS, DRUGS, ETC.

In accordance with statutes assigning such duties to the Station,
the Department of Chemistry has analyzed 830 samples of fer-
tilizers, 352 of feeding stuffs, 1800 of foods and drugs, besides
making many miscellaneous determinations. By making a special

Fic. 28—A Group of Guests at the Semicentennial.

effort, the Report on Fertilizer Inspection was completed and
published early in the winter, thus placing information in the hands
of farmers before the buying season.

In addition to the above the Chemistry Department calibrated
6000 pieces of Babcock glassware, examined Insecticides and
Fungicides offered for sale in the State, made special studies of
Diabetic Foods and of prescriptions dispensed by physicians, all
of which are statutory duties.

THE NEW FEEDING STUFFS LAW

The last General Assembly amended the statute regarding
“Commercial Feeding Stuffs,” making the application broader and
requiring registration of all brands. This went into effect July 1,
1925, and will increase the volume of the Station’s work.
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INSPECTION OF ORCHARDS AND NURSERIES

The new law passed by the General Assembly of 1925 requires
that all nurseries register with the State Entomologist (who is
also the Station Entomologist). This adds to the details of
inspection but makes the law much more effective. About 150
nurseries are listed. A total of 2,977,346 imported plants were

. inspected and reported to the Federal Horticultural Board. Many

orchards and gardens have also been examined on request.
A new service to fruit growers, as a basis for their spraying
plans, was a special survey of orchard pests maintained during the

Fie. 29.—Fighting the Gipsy Moth. The can contains parasites
that attack Gipsy Moth Eggs.

*

spring and early summer. This information was disseminated at
timely periods through codperation with the Extension Service of
the Agricultural College and was made possible by the addition to
the staff of another botanist, who has also assisted in the inspection
of nurseries and orchards, thus covering the plant diseases more
thoroughly than has been possible heretofore.

THE GIPSY MOTH

There has been no serious spread of this pest and all in touch
with the situation are encouraged. Our entomologists, in coSpera-
tion with the Federal workers, have scouted 108 towns, creosoted
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20,921 egg clusters, sprayed 276 colonies and scouted 8,399 miles
of roadway. Parasites of several species have been released and
the prospect for this method of control is good.

THE EUROPEAN CORN BORER

Through codperation with the U. S. Department of Agriculture,
part of the shore has been scouted., Five infestations were dis-
covered and the burning of plants that harbor the larvae will be
undertaken this winter. So far there is no cause for alarm but
all citizens along the shore are.urged to report suspected outbreaks.

Fic. 30—A “Mosquito” Problem. This ditch leads from a
marsh and has been used as a public dump. z

THE MOSQUITO NUISANCE

The summer of 1925 proved one of the worst in years. Owing
to the lack of state funds, the ditches in some cases are in charge
of the towns and cities. A series of dry years relaxes the local
interest, new real estate developments affect the drainage, ditches
are used for public dumps and when a wet season comes, the
mosquitoes become a very real pest. In so far as the State appro-
priation allows, the areas in charge of the Station have been kept
in good condition, but adjacent areas uncared for or undrained
will furnish an ample supply of mosquitoes, fot they will fly
several miles, In West Haven the town authorities became very
active about the middle of the season and 1926 should see much
improvement. Fairfield, Greenwich and Stamford are also active.

State funds are insufficient for new work. The only new
area drained was part of Westbrook where $1,100 was voted by
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the town and considerable ditching done. Clinton has voted
$10,000 to be spent in 1926 and East Haven is about to undertake
an elaborate program.

Under the new statute, contributions by the towns are voluntary
so that in spite of a small increase in the state appropriation thé
funds ayailable for maintenance are actually reduced. Ur,lless
towns, cities, boroughs and individuals take an active interest and
raise funds, we may expect to find our shore communities and
resorts very uncomfortable.

F16. 31—Lawn in Westville (New Haven) injured by the Asiatic
Beetle.

THE ASIATIC BEETLE

This new pest of lawns has spread over a considerable area in
Westville (New Haven). Local eradication is no longer effective.
As a result of a careful survey, the entomologist has undertaken
a campaign for complete eradication. This will require codpera-
tion of the State, the U. S. Department of Agriculture, the City
an@ some 700 householders. If funds ($25,000) are raised, work
gvﬂlf bﬁgm this spring and it is hoped to stamp out the infestation

y fall.

CONTROL OF WHITE PINE BLISTER RUST
The statute charges the Station with the work of control and

eradication of this disease, the U. S. Department of Agriculture
cooperating. During the past year a large crew operated in
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Canaan, Salisbury and North Canaan, removing gooseberries and
currants which spread the disease. For the entire state 15,691
acres were cleaned and scouting done in 15 towns.

PROGRESS OF INVESTIGA’I‘T(‘DNS

THE VEGETABLE PROTEINS

Recent observations of unusually rapid growth in several groups
of rats on special diets have led"to consideration of the so-called
“curve of normal growth.” Whereas we have considered 65 to
70 days the normal period for growth from 60 to 200 grams,
animals on certain rations have recently made the same gains in
38 days. This may be due to any one of several causes. So far
we have been unable to account for it to our own satisfaction.

Results of work in collaboration with Dr. Mason of Yale Uni-
versity indicate the existence of a “fertility factor,” in the absence
of which degenerative changes procede in the testes, and fertility
becomes impaired despite excellent somatic growth. Dr. Mason
states in his report to the National Academy of Science (Apr.
1925)—"“Addition of lettuce to the basic ration prevented the
testicular degeneration which would otherwise occur. The effect
of the lettuce is due to its richness in the anti-sterility vitamine E.
The presence of this vitamine seems absolutely necessary for
normal reproductive function and germ cell maturation.”

By applying his ether method to the leaves of spinach, Dr.
Chibnall has prepared a new protein “spinacin” from the cytop-
plasm. A protein of similar properties was also obtained from the
leaves of maize. ’

Our experience with the problems presented by the analysis of
juice of the alfalfa plant has shown the necessity for much further
study before any adequate picture may be formed of the chemical
reactions of the metabolism of the plant. Much attention is now
being given to this problem.

BREEDING BETTER CORN AND VEGETABLES

“Crossed Corm” continues to give superior results wherever
tested. On field corn special effort is now being directed to per-
fecting a simple method of producing crossed seed of such strains
on a large scale, thus removing the objection raised by farmers.

Two new varieties of sweet corn have been produced by this new
method of corn breeding which consists of crossing two uniform
and fixed inbreds and utilizing only the first generation hybrid.
“Crossed Crosby” is an early white corn of the Crosby type, hav-
ing 12 to 16 rows and ripening about one week earlier than Golden
Bantam. “Red-Leaved White Evergreen,” mentioned in the
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report last year, is a pure white corn of the very best quality,
medium in size, prolific and ripens in mid season. The leaves and
husks are light reddish which makes the corn easily recognized on
the market. Seed of these hybrids is now available in small quan-
tities for testing and may be obtained by writing the Station.
- The same method used heretofore is now being applied to
“Whipple’s Early Yellow” sweet corn, the aim being to improve
‘the quality and give it the uniformity in size, shape and ripening
that is characteristic of all “Crossed Corn.”
Improvement of wvegetables is now under way on an intensive
plan. Cross fertilized crops like asparagus, beets, carrots, cab-

Fi16. 32.—“Red leaved” Evergreen Sweet Corn.

‘bage, onions, rutabagas and squash, are being subjected to breed-

ing and selection, following the same general method so successful
with corn. For the self-fertilized vegetables selection methods
are being applied, those receiving principal attention being beans
lettuce and tomatoes. : :
At the Station farm at Mt. Carmel where this work is carried
on the plant breeder is also testing such new strains of vegetables
as the Yellows-resistant Savoy Spinach originated by the ﬁorfolk
(Va.) Truck Station, a pod spot-resistant bean from the Cornell
Station, the Vermont Hubbard Squash, Penn State Earliana
Tomato and Penn State Ball Head Cabbage from the Pennsylvania
Station, along with the varieties now standard in this region.



198 CONNECTICUT EXPERIMENT STATION BULLETIN 274

PLANT DISEASES
Celery blight causes heavy losses to market gardeners but few
are equipped to spray. Dust is more easily applied but the results

for this season are no more encouraging than last. Dust gives
some control but Bordeaux spray is much more effective.

F16. 33—Spraying Celery on Experimental Plots.

As a result of several years careful work it has been shown that
“Black Root Rot” of tobacco is caused by Thiclaviopsis basicola,
a fungus distinct from Thielavia basicola, which was formerly
supposed to be the asco stage.

The study of mosaic has now been in progress twenty-two years.
Perhaps no other plant disease has attracted so wide attention in
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recent years, many botanists having taken up this perplexing

roblem. At this Station we are encouraged by recent discoveries
which will throw further light on the nature of the disease. A
bulletin is now in preparation. :

Apple and Peach Diseases continue to occupy much attention.
The trials of new dusts and sprays, combinations of both and
methods of application, were continued in the Station orchards at
Mt. Carmel farm and at the farms of Mr. Platt at Milford.

F16. 34—Young Pine Plantation in Brush Land.

THE INFLUENCE OF SOIL ON THE FOREST

This is practically a virgin field upon which the station foresters
began work two years-ago. Very little work has been done in
this country or abroad, partly due to the lack of knowledge of the
soils in forested regions. In Connecticut fully two-thirds of the
land area is best suited to forestry, at least under present eco-
nomic conditions. If the soil is a factor to be reckoned with in
planting and managing forests and wood lots, then it is essential
that we know the part it plays. To discover the facts a detailed
study is now under*way in close codperation with the Soils Depart-
ment. On each of our important soil types several timbered plots
have been laid out. Careful measurements are made of the
species, growth and stand as well as of the factors of soil water,
reaction, and nutrients present. Out of this we hope to establish
the effect, if any, of soil on our native and introduced trees and
the adaptation of these latter to our conditions.
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AN INVENTORY OF OUR FOREST PLANTATIONS

There is a dearth of collected information for our many citizens
who wish to make forest plantings. For many years our advice
on plantings has been based largely on European experience.
There are now many plantations in the stdte over twenty years of
age. To bring together this mass of individual experience a care-
ful survey is now being made. :

Fic. 35.—Injury to spinach caused by the Spinch
leaf miner. |

INSECT PROBLEMS

The Plum Curculio on Apple is receiving careful study. As a
control there was introduced into the spray, lead arsenate coated

with lead sterate and fish oil sticker. Marked decrease has been

noted in the number of curculios this year, but this may be due to
previous treatments or other conditions.

Foul Brood of Bees, on which work was begun in 1924, seems

to yield to treatment with Hutzelman’s alcohol-formalin solution.

* Other solutions of formalin were tried with encouraging results.

b
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The Chewical Changes in Spray Mixtures present an important
and interesting problem. It has been found that the amount of
sulfur in solution directly affects the solubility of arsenic in lime-
sulfur, lead arsenate, nicotine and casein mixtures.

The Oriental Peach Moth has apparently spread over all the state
and more damage resulted in 1925 than 1924, being found also in
quinces. Some orchards reported over 50 percent of the peaches
wormy. So far no real control has been found although some
reduction of injury was obtained by spraying in June with nicotine
to kill the eggs and dusting later with lead arsenate-sulfur dust.

- Many other treatments are being tried. Bait pans containing

molasses and yeast caught large numbers of moths and this may
offer some relief.

An investigation was begun on the control of the Spinach Leaf
Miner and this will be actively followed next year.

SPRAYING VS. DUSTING

Spraying vs. dusting experiments were continued in 1925 as
before except to discontinue the use of copper dust and to add
some promising combinations of spray and dust. The season of
1925 was unfavorable for the development of fungous diseases
and as insects are usually well controlled by dusting, all the treat-
ments gave quite good results. Spraying ranked first, a combina-
tion of spray for the first three treatments and dust for the last
three was second, sulphur dust third, with other schedules ranking
still further down the scale.

CONNECTICUT SOILS AND THEIR RESPONSE TO FERTILIZERS

Soils from twenty-four areas representing the most important
soil types of the state are being studied exhaustively in the green-
house and laboratory, with a view to determining how and why
they differ in productive capacity and economic value. Chemical
studies of nearly one hundred samples of soil show the following :

Pounps PErR ACRE IN SURFACE SOIL.

Limestone
8 requirement,
Nitrogen Phosphorus Potassium* Tons per A. pH
Average ..... 4,178 1,760 30,220 2.78 5.43
Highest ...... 0,850 4,080 45,100 0 7.0
Lowest ...... 826 502 17,300 7.57 4.1

* 12 soils only.

An example of what these results may mean is shown with soil
No. I, preliminary pot studies upon which were begun in 1925.
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The analyses showed 3,550 lbs. nitrogen, 1,238 lbs. phosphorus
and 43,000 lbs. potassium per acre in the surface soil, with a
limestone requirement of three tons per acre, and a high active
acidity, 4.9 pH. The total phosphorus content was considerably
below the average, and chemical tests showed this phosphorus to
be in a very unavailable state. The .llustration indicates the
response of alfalfa when phosphorus and lime were applied to this
soil. &

Fic. 36.—The effect of several treatments on Soil No. 1 as shown
by the growth of Alfalfa. K = Potash, P = Phosphoric Acid,
L = Lime.

THE TOBACCO STATION AT WINDSOR

On March first, 1925, Dr. Paul J. Anderson took charge of the
Tobacco Substation, since which time the program has gone
forward in a very satisfactory manner.

Several special problems arose during' the year, notably a severe
outbreak of wire worms. The staff at Windsor with the ento-
mologists at New Haven spent considerable time in testing various
treatments and secured fair results from the use of calcium cyanide
drilled in. If there is another outbreak in 1926, this will be tested
further.

It has been known for a long time that Black Root rot injury
might be increased by making the soil too alkaline, but there was
no accurate data on just how acid a soil must be kept to be safe.
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Studies carried on in the past season indicate that a soil may test
as high as 5.9 pH without danger.

The soil conditions on the Brown Root Rot series not being
satisfactory, a new series of plots was laid out last spring on the
farm of Mr. Conner at Poquonock. No conclusions can be
drawn for several years but the season of 1925 was very encourag-
ing. Mr. Murwin of the U. S. Department of Agriculture had
immediate charge of this project.

F16. 37—The Tobacco Station at Windsor—showing laboratory
and greenhouse.

As usual, much time was spent in direct service to growers, who,
in increasing numbers, bring their problems to the Tobacco Station
or request visits. ' Dr. Anderson has also spoken at a number of
meetings.

Four hundred growers attended the Tobacco Field Day, held at
the farm on July 28. The visitors were conducted over the plots
and the work explained. Following lunch a very interesting
program was held. -

MT. CARMEL FARM FIELD DAY

In view of the fact that an exhibit was to be sent to the Charter
Oak Fair and the Semi-centennial celebrated in October, the Board
voted to omit the usual field day at the Station Farm at Mt.
Carmel. It is planned to arrange a special program next year in
conjunction with the Farm Bureau.
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CHANGES IN THE STATION STAFF

Appointments :

George D. Scarseth, B.S., Graduate Assistant in Soils, February, 1925.
Paul J. Anderson, Ph.D., In charge Tobacco Statjon at Windsor, March,

1025. <
George E. Graham, Superintendent of ‘Buildings and Grounds, June,

1925. :
A. D. McDonnell, General Assistant in Botany, June, 1025.
Resignations : '

A. E. Moss, M.F., Assistant Forester, June, 1025. :
William Veitch, Superintendent of Buildings and Grounds, June, 1925.
G. E. Graham, Assistant in Botany, June, 1925.

PHYSICAL EQUIPMENT

As is customary, major repairs and additions to equipment are
made toward the end of the fiscal biennium. This period ended
June 30, 1925, and during the spring and summer the station build-
ings were painted, walks repaired and the entire plant put into
good condition.

The General Assembly of 1925 provided $5,000 for the erection
of a new section of the greenhouse on the station grounds. This

- takes the place of the house torn down in 1918 to make room for
the proposed Board of Health laboratory. The new house is now
under construction, is 22 by 85 feet and will make space for
considerable expansion of the work in plant breeding and soils.

At the Tobacco Station at Windsor, a “Carrier Apparatus” for
controlling temperature and humidity was installed in the curing
chambers, thus making possible normal curing of small lots of
tobacco, an impossibility in the sheds. This single piece of equip-
ment cost $3,500 but much of our work was at a standstill without
it. A small greenhouse was also erected at the Tobacco Station.

About goo volumes were added to the library, which now
includes 16,200 volumes and a very complete equipment of scien-
tific journals. The station received from Dr. T. B. Osborne a
very valuable gift of rare chemical journals totaling 3,500 volumes.

The inventory of June 20, 1925, shows:

Value of land and buildings .ot cione .. ... $304,550.00
Valile 0f CONENtS ..ot on . inie st s i s he o 120,384.80
$425,434.80

WHAT THE STATION CAN DO

Each mail brings to the station requests for information and
service, the range of subjects being almost without limit. Every
effort is made to comply with these requests, even though they are

ot

e e

REPORT OF THE DIRECTOR 205

outside the fields under investigation. This is one of the purposes
for which the library is maintained. However, some of t_he letters
request help that requires an intimate knowledge of live stock
management and the like and again we are asked to make labora-
tory determinations for which we do not have the equipment or
staff. Therefore it is helpful to publish from time to time a list
of the subjects on which we can furnish information and the
kinds of samples we can accept.

The Station can furnish information on:

Fertilizers and fertilization.

Soils and their management.

The chemical composition of Foods, Drugs, Insecticides and Fungicides.
The composition of Diabetic Foods. ’
Insect Pests of plants and their control.

Fungus and other Diseases of plants and their control.
Sprays ‘and spraying,

Fruits and fruit management,

Weeds and their control.

Forestry—all phases.

Care of Shade Trees.

Plant breeding—especially field and sweet corn.

Lawns, establishment and care.

Bees.

Mosquito Elimination.

Tobacco culture.

Samples and specimens that can be analyzed, tested or identified:

Fertilizers.

Feeding stuffs.

Foods and Drugs.

Milk—except for bacterial content.
Seeds.

Weeds and other plants.

Insects.

Diseased and injured plants,

Soils.

The Station cannot furnish information on:

Live stock feeding and management, including Poultry.
Animal diseases.

Household management.

Clothing.

Farm management.

Marketing and coOperation.

Requests for information on these subjects should be sent to the Con-
necticut Agricultural College at Storrs.

The Station cannot make analyses and examinations of :

Drinking water—apply to the State Board of Health, Hartford.

Milk for bacterial content—apply to the Dairy Commissioner, Hartford.

Sick or dead poultry should be sent to Poultry Department, Storrs
Experiment Station, Storrs, Conn.
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PROJECTS ACTIVE DURING THE YEAR

ANALYTICAL CHEMISTRY
Dr. E. M. Bailey in charge

Inspection of Fertilizers. s

Inspection of Feeding Stuffs.

Inspection of Foods and Drugs.

Calibration of Babcock Glassware.

Inspection of Insecticides and Fungicides.

Studies on Methods. ’

Analysgs of Diabetic Foods. * X

Analysis of Check Samples—Cottonseed Meal and Mixed Fertilizers.

A Study of the chemical changes in Standard Spray Mixtures. (See
also Entomology No. 14.)

BrocHEMISTRY
Dr. T. B. Osborne in charge

(In collaboration with Dr. L. B. Mendel, Yale University.)
A Study of the Relation of Diet to the Development of Bone.
The Effect of High Protein on the Kidney and Other Organs.
Experiments on the Influence of Diet on Fertility.
The Relation of Diet to the Rate of Growth.
Further Study of the Part Played by Individual Amino-Acids in

Nutrition,

The Investigation of the Chemical Constituents of Green Leaves.

Borany

Dr. G. P. Clinton in charge

The Effect of Fertilizers, Especially Nitrate of Soda, on the Growth,
Yield, Longevity and “Yellows” of Peaches.

The Nature and Cause of Mosaic Disease of Plants.

The Rusts of Connecticut.

Plant Disease Survey of Conn. .

Thielavia Basicola; a Study of the Perfect Stage.

A Study of Pythiums.

Comparison of Spraying and Dusting on Apples and Peaches, Espe-
cially to Try New Dusts. (See Entomology No. 3.)

Control of Celery Blights with Sprays and Dusts.

Peach “Yellows.”

Chestnut Blight—virulence studies.

White Pine Blister Rust. (Certain phases of the life History.)

Influence of Bud Inheritance on Yield of Peaches.

Influence of Root Grafts on Scions of Apples.

EnToMoLocy

Dy. W. E. Britton in charge

The Life History, Habits and Control of the Plum Curculio on Apple.
Comparisons of Spraying and Dusting on Apples and Peaches, Espe-
cially to Try New Dusts. (See also Botany No. 8.) : :

i

I0.
12.

13
10.

10.

XX
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Control of Foul Brood of Bees. St

A Study of the Life History and Methods of Control of the Asiatic
Beetle, Anomala orientalis.

Insect Survey of Connecticut. :

A Study of the Chemical Changes in Standard Spray Mixtures.
also Chemistry No. 9.) .

Bionomics of the Birch Leaf Skeletonizer, Bucculatrix canadensisella.

Experiments with Baits Attractive to the Cabbage Maggot Fly.

Life History and Methods of Controlling the Oriental Peach Moth,
Laspeyresia molesta.

Life History of Imported Current Worm.

Life History, Habits and Control of the Imported Birch Leaf-Miner,
Fenusa pumila Klug.

Life History and Control of the Spinach Leaf-Miner.

Insects Infesting Nursery Stock in Connecticut.

(See

Control Projects

Inspection of Orchards and Nurseries.

Control of Gipsy Moth.

Elimination of the Mosquito Nuisance in Salt Marshes.
Inspection of Apiaries.

Control of the European Corn Borer.

ForesTry
Mr. W. O. Filley in charge

Experimental Plantations on a Sandy Tract at Rainbow.
a. Comparison of a wide variety of conifers and hardwoods.
b. Methods of management for those species that have survived.
c. Studies on growth and habits of the several species.
Effect of Thinning in White Pine (At Shaker Station)—Three Grades
of Thinning.
‘Effect of Thinning in Hardwoods (At Quassapaug Lake).
Studies of Forest Plantations (State-wide).
a. Comparative growth of various species.
b. Reasons for success or failure.
c. Soil and other site factors necessary for success of each species.
Distribution and Growth of Forest Trees as Influenced by Soil Condi-
tions. :
a. To determine the basic factors inherent in forest soils which
influence the natural growth and distribution of trees.
b. To study the natural distribution of tree species and forest types
with reference to soil. .
c. To study the growth and yield of forests as influenced by soil
factors.
Coniferous Seed Bed Study to Determine:
a. The value of fertilizers in seed beds.
b. The value of different amounts of seed.
c. The value of dusts and sprays in preventing damping off.

Control Project
Control of White Pine Blister Rust.
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GENETICS
Dr. D. F. Jones in charge

A Genetic_Study of Hereditary Characters in Corn Involving Their
Linkage Relations and Variability. -

The Effects of Inbreeding and Crossing upon Corn in Relation to Vigor,
Rate of Growth, Productiveness and Variability.

Methods for the Improvement of Naturally Cross-Fertilized Plants by
Selection in Self-Fertilized Lines with Particular Attention to the
Monoecious, Wind-Pollinated Corn Plant.

Methods for the Improvement of Naturally Self-Fertilized Plants with
Particular Attention to Tobacco.!

SoiLs
My. M. F. Morgan in charge

What Soil Type Characteristics are Factors in Determining Land
Utilization.
Experiments in Lawn Fertilization.

ToBAcco Sus-StatioNn AT WINDSOR

Dr. P. I. Anderson in charge

Fertilizer Tests. .

a. Sources of Nitrogen.

b. Rates and Sources of Phosphoric Acid.

c. Sources of Potash.

(111. Fractional Applications Compared with Broadcast at Different

ates.

e. Miscellaneous Materials.
Strain Trials of Havana Seed and Broadleaf (Plant Breeding).
Improvement of Cuban Shade-grown—(Plant Breeding).
Effect of Various Cover Crops on Yield, Quality and Disease.
Tobacco Sick Soils (Brown Root Rot) with U. S. D. A.
Black Root Rot—Relation of Soil Reaction. 2
Trials with Cigarette and other Types of Tobacco.

PUBLICATIONS

BuLrLETINS

. 261. Fertilizer Report for 1924.

. 262. The Rainhow Forest Plantations.

. 263. Second Report of the Tree Protection Examining Board.

. 264. Report of the Director for the Year Ending Oct. 31, 1924.

- 265. Report of the State Entomologist, for 1024.

. 266. The Improvement of Naturally Cross-Pollinated Plants by Selec-

tion in Self-Fertilized Lines. 1. The Production of Inbred
Strains of Corn.

. 267. Report on Food and Drug Products (1924).
. 268. Report on Commercial Feeding Stuffs (1924).
. 260. Perithecia of Thielavia Basicola Zopf in Culture and the Stimu-

lation of their Production by Extracts from other Fungi,
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TOBACCO SERIES
No. 5. Fertilizer Experiments with Tobacco.

CIRCULARS 0F IMMEDIATE INFORMATION

No. 48. Practical Lawn Suggestions.

No. 49. Regulations for Carrying Out the Provisions of the I'aw Concern-
ing Concentrated Commercial Feeding Stuffs.

No. 50. Regulations Concerning the Shipment of Nursery Stock, and the
New Law. o .

Jour~NaL PApPERs
Biochemistry

Ophthalmia as a Symptom of Dietary Deficiency.

Thomas B. Osborne and Lafayette B. Mendel. American Journal of
Physiology, 1924, LXIX, 543-547.

A Note on Dakin’s Method as Applied to Edestin.

Thomas B. Osborne, Charles S. Leavenworth and Laurence S. Nolan.
Journal of Biological Chemistry, 1924, LXI, 300-313.

The Role of Vitamine B in Relation to the Size of Growing Rats. :

Thomas B. Osborne and Lafayette B. Mendel. Journal of Biological
Chemistry, 1925, LXIII, 233-238.

Variations in the Kidney Related to Dietary Factors.

Thomas B. Osborne, Lafayette B. Mendel, Edwards A. Park, and
Milton C. Winternitz. American Journal of Physiology, 1025,
LXXIT, 222

Recent Advances in Protein Chemistry.
Hubert Bradford Vickery. Industrial and Engineering Chemistry, 1924,
XVI, 1029-1030. [
Some Nitrogenous Constituents of the Juice of the Alfalfa Plant.
I. The Amide and Amino Acid Nitrogen. i
Hgberé Bradford Vickery. Journal of Biological Chemistry, 1024, LX,
47-055.
Some Nitrogenous Constituents of the Juice of the Alfalfa Plant.
II. The Basic Nitrogen. ;

Hubert Bradford Vickery. Journal of Biological Chemistry, 1924, LXI,
117-127.

Some Nitrogenous Constituents of the Juice of the Alfalfa Plant.
ITI. Adenine in Alfalfa.

Hubert Bradford Vickery and Charles S. Leavenworth. Journal of

Biological Chemistry, 1925, LXIII, 579-583.
Note on the Basic Amino Acids Yielded by Casein.

Charles 6S Leavenworth. Journal of Biological Chemistry, 1924, LXI,
315-310.

A Protein from the Leaves of the Alfalfa Plant.

Albert Charles Chibnall and Laurence S. Nolan. Journal of Biological
Chemistry, 1924, LXII, 173-178.

A Protein from the Leaves of Zea mays.

Albert Charles Chibnall and Laurence S. Nolan. Journal of Biological

Chemistry, 1924, LXII, 179-181.
Spinacin, a New Protein from Spinach Leaves.

Albert Charles Chibnall. Journal of Biological Chemistry, 1924, LXI,

303-308. :
Milk as a Food.

Lafayette B. Mendel. Transactions World’s Dairy Congress of 1923,

Government Printing Office, Washington, 1924. ;
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Le Lait, en tant qu’aliment. ;
Lafayette B. Mendel. Bulletin de la Societe scientifique d’Hygiene
alimentaire, 1925, XIII, 147-157.
An Experimental Study of Ophthalmia in Rats on Rations Deficient in
Vitamin A.
Arthur M. Yudkin. Archives of Ophthalmology, 1924, LIII, 416-425.

Botany

(a) Dusting versus Spraying of Celery, and (b) List of Fungous, Bacterial
and Non-Parasitic Injuries of Connecticut Vegetables.
G. P. Clinton. Report Connecticut Vegetable Growers’ Association,
1024: 54-8, 1025.
Recent Studies on Certain Apple Diseases and Their Control.
G. P. Clinton. Annual Report of Connecticut Pomological Soc. 1924:
65-73, 1925.

. Entomology

Meeting of Connecticut Entomologists.
W. E. Britton. Journal of Economic Entomology, v. 17, p. 669-673,
) Dec. 1924.
Some Insect Information from a Connecticut Conference.
W. E. Britton. Florists’ Exchange, v. LVIII, n. 22, Nov. 1024.
Better Care of Shade Trees.
W. E. Britton. Tree Talk, v. 6, n. 4, Feb. 1925, p. 4.
Fruit Pests—Important New Ones and Troublesome Old Ones.

W. E. Britton. 31st Annual Meeting of the Massachusetts Fruit
Grovx)rers’ Association, Inc., January, 1925, p.” 118-131 (issued April,
1025).

Recent Developments in Insect Control.

W. E. Britton. Proceedings 34th Annual Meeting, Connecticut Pomo-

logical Society, Dec. 1924, p. 48 (issued 1025). !
Report of Committee on Injurious Insects.

W. E. Britton. Proceedings 34th Annual Meeting, Connecticut Pomo-

logical Society, Dec., 1924, p. 46 (issued 1925).
Insects Attacking Vegetable Crops in Connecticut in 1024.

W. E. Britton. Report Connecticut Vegetable Growers’ Association, p.
43 (issued 1025).

A New Genus and Species of Trombidiidae,

Philip Garman. Journal New York Entomological Society, v. XXXIII,
p. 85, June, 1025.

Notes on Bee Diseases in Connecticut. :
Philip Garman. Journal of Economic Entomology, v. 18, p. 445, June,

1925.
The Oriental Peach Moth Problem.
Philip Garman. Proceedings 34th Annual Meeting, Connecticut Pomo-
logical Society, Dec., 1024, p. 57 (issued 1925).
Experience with Baited Traps in Controlling Cabbage Maggots.
R. B. Friend. Report Connecticut Vegetable Growers’ Association, p.
50, 1025.

Genetics

Origin of Flint and Dent Corn.

D. F. Jones. Jour. Heredity, 15: 417-410, 1024.
Genetics in Plant and Animal Improvement.

D. F. Jones. John Wiley & Sons, 1925.

~

REPORT OF THE DIRECTOR 2T .

Genetics and Morphology of some Endosperm Characters in Maize.
P. C. Mangelsdorf. Thesis in partial fulfillment of requirements for
the degree of Doctor of Science, Bussey Institution, Harvard Univer-

sity, 1025.

All of which is respectfully submitted,

WirLiaM L. SLATE, JR,
Director.
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TWENTY-FIFTH REPORT

OF THE
State Entomologist of Connecticut

To the Director and Board of Control of the Connecticut Agricul-
tural Experiment Station:

I have the honor to transmit, herewith, my twenty-fifth annual
report as State Entomologist of Connecticut. As in former years
this report fully covers the activities of the Department of Ento-
mology, as regards the inspection and control work provided for
by Statute, and also the various lines of research and observation
dealing with economic entomology.

Respectfully submitted,

W. E. BriT1ON,
State and Station Entomologist.

INSECT PEST ACCQUNT,

REPORT 0F RECEIPTS AND EXPENDITURES OF THE STATE
ENTOMOLOGIST :

FroM Jury 1, 1924 TO JUNE 30, 1925.

REecerers

HSect i Pest i Appropriation i hori rie b teiae s S 15,000.00

Insect Pest Appropriation, Added by Board of Control o 104.22
Balance on hand July 1, 1924

....................... 2,704.52
e 7,808
EXPENDITURES

Salaties || b auislad i $11
.......................... ,082.02

elionee S e e e 2,374.56

Stationeryiand) Office ISUppliesie i s, oL sl 228.63

Seientific. Supplies (Chemicals) Wali o oo o i0 0l 31:67

Scientific Supplies (Other laboratory supplies) ...... 82.87

Scientific Supplies (Photographic) ................. 81.25

Lumber and Small Hardware
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Miscellaneous Supplies® .......ccvievecines F s $544.10
AT onebile Ol U R S R S e e 4.15
Telegraph and Telephone ........ RN L Rl R O 6.00
{Btsst el LU TR R R e TRl A MDA 40.60
Travel (Outlying  Investigations) ' «....csivekvaessss 204.87
iEeaveld (N cetings ete )l e dal U0 sdikbskiessy st e’y s 185.97
Travel (Gasoline for automobiles) ........... ... ot 240.14
Freight, Express and Parcels Post ................. 14.00
Publications (Bulletings, €EC.) o ivu oo nsetioninn fasaae 40.53
Furniture and Fixtures (New) ............. RIS 15.70
Furniture and Fixtures (Repairs) .......cecieesecses 14.00
Library (Books and periodicals) ......... L L 55.38
il ihear (B i e e CE i SN D e B L LR e 7.50
Scientific (Bquipment: (New) [ldcou oo iudiiauils Jhd., 116.75
Hlive Stoclai(Bees ) s i el i s i S 1.00
Tools, Machinery and Appliances (New) ......cvu.. 102.60
Tools, Machinery and Appliances (Repairs) ........ ) 8.45
I atornabilest (NEWOU b bt sl st e bl 4 s 505.50
Antomobiles (Repains) il disuioh v daivan s dvas 340.73
New Buildings and' Structures Lo aaie cen diiiioee e, 35.77
Ifsurance (Automobile) W s sl o bl L LS 121.29
Miscellaneous Contingent EXpenses «......coseeeeees 40.00

TotallDisbursements oo Ll ooy il o i $17,615.02

Balance in hands of State Comptroller, June 30, 1925 102.82

$17,808.74

SUMMARY OF INSPECTION AND OFFICE WORK

210 samples of insects received for identification.
160 nurseries inspected.
151 regular certificates granted.
6 special raspberry certificates granted.
57 dealers’ permits issued.
107 shippers’ permits issued to nurserymen in other States.
143 duplicate certificates furnished to be filed in other States.
118 parcels of nursery stock inspected and certified. i
47 bales of mountain laurel and willow (14 trips) inspected and certified
for shipment into New York.
112 orchards and gardens examined. :
27 shipments, containing 277 cases, 2,077,346 plants, imported nursery
stock inspected.. e i
18 shipments, or 66 per cent. found infested with insects or fungi.
766 apiaries, containing 8,257 colonies, inspected.
19 apiaries and 42 colonies found infested with European foul brood.
26 apiaries and 38 colonies found infested with American foul brood.
3,063 letters written on official work.
255 circular letters.
266 post cards.
46 reports to Federal Horticultural Board. R,
2,504 bulletins, etc., mailed on request or to answer inquiries.
45 packages sent by mail or express. !
37 lectures and addresses at institutes, granges and other meetings.

* This includes fuel oil purchased for burning corn stalks and weeds

around European corn borer infestations.

PUBLICATIONS OF ENTOMOLOGICAL DEPARTMENT 217

PUBLICATIONS OF THE ENTOMOLOGICAL DEPARTMENT,
1925
By W. E. BriTTON :

Twenty-fourth Report of the State Entomologist of Connecticut (Bulle-
tin 265), 124 pages, 9 figures, 20 plates; 10,500 copies distributed in
May.

Inspection of Nurseries in 1924, 8 pages, reprinted from the Report.

Better Care of Shade Trees, Tree Talk, Vol. 6, No. 4, page 4, February,

1925.

Fruit Insects—Important New Ones and Troublesome Old Ones, Report
of 31st Annual Meeting, Massachusetts Fruit Growers’ Association, Inc.,
January 7-8, 1925, pp. 118-131, distributed in April.

Report of Committee on Injurious Insects, Proceedings of 34th Annual
Meeting, Connecticut Pomological Society, December 11-12, 1024, . 40,
published in 1925.

Recent Developments in Insect Control, Proceedings of 34th Annual Meet-
ing, Connecticut Pomological Society, p. 48.

Insects Attacking  Vegetable Crops in Connecticut in 1924, Report of
Connecticut Vegetable Growers’ Association, p. 43.

The New Law Providing for the Registration and Inspection of Nurseries,
Special Bulletin, 500 copies, July 1925.

Regulations Concerning the Shipment of Nursery Stock and the New Law,
Bulletin of Immediate Information No. 50, July, 1925.

European Corn Borer Here—Will You Co-operate? Leaflet used in
clean-up work around infestations, 6,000 copies, October, 1925. !
Regulations Concerning the Transportation of Nursery Stock in the
United States and Canada, Bulletin of Immediate Information No. 51,

24 pages, 2,500 copies, October 1, 1925.

By W. E. Britron, G. P. CLintoNn AND W, O. FiLreY :

Second Report of the Tree Protection Examining Board (Bulletin 263),
52 pages, 8 plates, March, 1925.

By PrILTP GARMAN:

Notes on Bee Diseases in Connecticut, Journal of Economic Entomology,
Vol. 18, p. 445, June, 1025.

A New Genus and Species of Trombidiidae, Journal New York Entomo-
logical Society, Vol. xxxiii, p. 85, June, 1925.

The Oriental Peach Moth Problem, Proceedings of 34th Annual Meeting,
Connecticut Pomological Society, p. 57.

By R. B. FrIEND:

Experience with Baited Traps in Controlling Cabbage Maggots, Report
of Connecticut Vegetable Growers’ Association for 1924, p. 50.

DEPARTMENT STAFF AND WORK

W. E. BrirtoN, Pu.D., State and Station Entomologist.
B. H. WaALDEN, B.AGr., Photographic and General Work.) e
M. P. Zarreg, B.S., Inspection and General Work. b E.ms anl .
Prmip GarMAN, Pu.D., Research Work. J i dingists;
Rocer B. Frieno, B. Sc., Graduate Research Assistant.

JorN T. AsawortH, Deputy in Charge of Gipsy Moth Work.

JamEes A. McEvoy, Assistant in Gipsy Moth Work.

RoBerT C. Borsrorp, Deputy in Charge of Mosquito Work.

Miss Grapys M. FiNvEY, Clerk and Stenographer.

H. W. Corey, Westport, | sy

A. W. Yares, Hartford, Py fuspeciony.
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There has been no change in personnel of the regular staff since
the last Report. Mr. Walden has continued to act as chief photog-
rapher of the Department, has taken charge of the office during
the absence of the Entomologist, has assisted in scoring fruit in
the experiments in spraying and dusting, ,and has continued his
researches on the imported currant worm, Pteronidea ribesi Scop.

Mr. Zappe has continued to have charge of the inspection of
nursery stock, and of scouting and clean-up work in co-operation
with the Federal Bureau of Entomology, on account of the Euro-
pean corn borer. He has collaborated with Dr. Garman in the
study of the plum curculio in apple orchards and on the life history
and control of the Asiatic beetle, Anomala orientalis; with Mr.
E. M. Stoddard of the Botany Department in making further tests
of various dusts and sprays to control pests of apple orchards, and
in making orchard surveys with a view to determining the proper
time and materials for treatment.

Mr. J. Leslie Rogers was employed to assist in nursery inspec-

tion from July 1 and after the nurseries were completed, was
continued on European corn borer clean-up work, during the
remainder of the calendar year. Mr. Gerald T. Thompson like-
wise helped in inspecting nurseries until September 15, when he
returned to College. Dr. W. R. Hunt of the Botany Department
also assisted in nursery inspection, paying particular attention to
plant diseases.

Dr. Garman has continued his investigations on the Oriental
peach moth; treatment for the American foul brood of bees; and
has made further observations on the European red mite. Jointly
with Mr. Zappe, he has continued the investigations on the five-
year program begun in 1922, of the plum curculio in apple
orchards, and some attention has been given to the Asiatic beetle.
Dr. Garman has constantly revised his manuscript on the Odonata
or dragonflies of Connecticut, which for some time has been ready,
and will later be published as a bulletin of the State Geological and
Natural History Survey.

Mr. Friend, who is taking graduate work for the doctorate in
Yale University, has continued his studies on the bionomics of the
birch leaf skeletonizer, and jointly with the Entomologist has made
observations on the imported birch leaf-miner, Fenusa pumila
Klug., from Europe. Mr. Friend has also given considerable
attention to several insects attacking vegetable crops.

The gipsy moth control work has been prosecuted vigorously as
in past years by Deputy John T. Ashworth and his Assistant,
James A. McEvoy, with headquarters at Danielson. This work
is conducted in co-operation with the Federal Bureau of Ento-
mology.

Mr. Botsford has continued to serve as Deputy to Director
Slate in charge of mosquito elimination work.
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Messrs. A. W. Yates, Hartford, and H. W. Coley, Westport,
]1)1av_e continued to inspect apiaries, as in past seasons, on a per diem

asis.

Miss Finley has continued to perform the necessary clerical and
stenographic work of the Department.

The Entomologist has directed the work of the Department and
attended to the correspondence of the office; jointly with Mr.
Friend he has studied the imported birch leaf-miner; he has con-
tinued to serve as Associate Editor of the Journal of Economic
Entomology, as Insect Pest Reporter in Connecticut for the Insect
Pest Survey of the Bureau of Entomology, and as Chairman of
the Tree Protection Examining Board. In October, he was also
appointed Superintendent of the State Geological and Natural
History Survey.

_ The more important activities of the Department are described
in the various papers in the following pages of this Report.

ENTOMOLOGICAL FEATURES OF 1925

The early part of the season of 1925 was fairly cool and moist
and not favorable for plants that thrive best at high temperatures.
The first week in June was fair and very hot, and following this
period leaf scorch was evident on some kinds of vegetation. After
this hot week it was fairly cool for the remainder of the season
with only light rains until September. ’
_ One of the outstanding features of the season was the great
increase in the Oriental peach moth. The gipsy moth has not
spread and the towns of Cheshire and Wallingford have been
removed from Federal quarantine. Not a single nest of the
brown-tail moth has been seen in Connecticut since 1919.

In order to obtain accurate data regarding the seasonal develop-
ment of fruit trees and their pests and especially the presence or
absence of the latter, Messrs. Zappe and Stoddard made regular
visits during May and June to a number of orchards in each county
of the Stgt'e. In all, 39 different orchards were visited; three
or four visits were made to certain orchards and 62 visits were
made altogether. The data gathered in these visits is used herein.

Fruir INSECTS

The Oriental peach moth, Laspeyresia molesta Busck., was very
abundant in some of the orchards in New Haven County and much
wormy fruit was the result. One orchard had nearly 5o per
cent. of wormy fruit. The pest was not any more abundant in
Greenwich than in 1924, but was much more destructive in some
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parts of New Haven County. The distribution of this insect
in the State has not been fully investigated, but it seems not yet
to be present around Storrs or in the eastern portion of the State.
Where abundant, its control is a serious problem and is discussed
on page 280 of this Report. »

The European red mite, Paratetranychus pilosus C. & F., was
unusually troublesome at Conyer’s Farm, Greenwich, and did some
damage at Branford, Wallingford and Middlefield. In Branford
and Wallingford the mite injured MclIntosh, and this is the first
time we have ever seen brown leaves on this variety from the
attacks of the mite. Some eggs.were present on apple at Cheshire,
April 2, Milford April 17, Southington April 21, Middlefield April
23, and on European plum at Hazardville, April 7. The best con-
trol measure consists in applying a late dormant spray of miscible
oil (1-15) to kill the eggs, but failing to give this treatment, per-
sistent spraying of the foliage in summer with dilute lime-sulphur
will usually kill enough of the young mites to hold the pest in
check.

Work of the pear leaf blister mite, Eriophyes pyri Nal., was
observed at West Hartford, May 19, and a severe infestation on
Bartlett and Seckel was seen at Bantam on May 22. A late
dormant spray of lime-sulphur or miscible oil will usually control
this pest.

The red-banded leaf-roller, Eulia velutinana Walker, was abun-
dant in some orchards and caused considerable injury to fruit as
described on page 208. Apparently this pest may be controlled
by lead arsenate sprays or dusts as per regular schedule, with an
extra application about August 1, in severe infestations.

The apple and thorn skeletonizer, Hemerophila pariana Clerck.,
attracted little attention during the season, though traces of it
could be found in nearly every orchard, and the little moths were
quite abundant at the Station. ]

The bud moth, Twmetocera ocellana Schiff., was not very trou-
blesome in orchards in 1925, though a few specimens were noticed
in Southington May 5. Early applications of lead arsenate will
prevent injury. - :

The red-humped caterpillar, Schizura concinna S. & A., was

received at the Station from Beacon Falls,” August 1, Danbury
August 4, Thomaston and Torrington August 19. These cater-
pillars feed in clusters and strip the leaves from young apple trees
in orchard and nursery. - Spraying with lead arsenate will prevent
defoliation.
. The tent-caterpillar, Malacosoma americana Fabr., was abun-
dant all over the State, but was seemingly less abundant than else-
where in Hartford County, particularly in the towns of Simsbury,
Windsor, East Hartford, South Windsor and East Windsor. At
Wilton, April 20, the young caterpillars had been killed soon after
hatching, where a lime-sulphur spray had been applied.

A
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The codling moth, Carpocapsa pomonella Linn., still continues
to be one of the leading apple pests throughout the State. It is
against this insect that arsenical poisons were first used on the
apple, and it is the chief reason for their continued application.

The pear psylla, Psylla pyricola Foerster, continues to be trouble-
some wherever pears are grown. Eggs were abundant at Deep
River, April 9, and at Southington, April 21-23. The nymphs
were killed at Farmington by a spray of lime-sulphur (1-40).
None were found in one Wallingford orchard where a delayed
dormant miscible oil spray was applied.

_ Seckel pears in the writer’s garden were injured for the first
time by curculio larvae. Though the adult has not yet been reared,
the injury has been ascribed to the quince curculio, Conotrachelus
crataegi Walsh, and is described more fully on page 324 of this
Report.

Fall cankerworms, Alsophila pometaria Harr., were present in
abundance and caused injury in many localities. We had occa-
sion to observe them in New Haven, and eggs were seen in East
Haven F ebruary 19, and in Groton and North Stonington April g.
The caterpillars attack not only fruit trees but also shade and forest
trees. The trees on the Station grounds were banded in the fall
of 1924, and as these bands were kept in a sticky condition during
the emergence of the adults, and at the time when the eggs hatched
the foliage was scarcely mutilated and was not injured. Spray:
ing with lead arsenate early in May will prevent defoliation.

An unusual form of injury was reported from Danbury, May
16, wherq small flea-beetles were defoliating young peach,trees.
The species responsible for the injury has green wing-covers
ret}igcjl)mh—ﬁgown gxforax, and has been identified as Crepidoder(;
rufipes Linn, course tre
ol es may be protected by a spray of

The grapevine flea-beetle, Altica chalybea Tlliger, injur -
vines at Highwood in April by eat%ng hol%s ,intg)u tek?e g{)?l%:
(Plate IX, b.) :

The bumble flower beetle, Euphoria inda Linn., was received
frgm_ Danbury on May 20 and June 5, where it was said to be
Injuring trees and in one instance it was thought to be the gipsy
moth. As a rule the beetles feed upon decaying fruit later in
:ummer and we have no records of their injuring the tissues of
rees.

. The plum curculio, Conotrachelus nenuphar Hbst., was respon-
51ble_ for much injury to apples on unsprayed trees at North
Stonmgton June 11, and at Woodstock June 12. Also in Groton
Montville and Lebanon June 11, all fruit on trees near fences’.
and next to woodland was injured and infested by many larvae
Apples injured by this insect were noticed at Wallingford June 4‘
Pomfret June 12, Waterbury July 22, East Granby August 18;
also on apples and peaches at Rockville June 5, and on cherries at
New Britain June 15. The characterisfic scars on the fruit were
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noticed in the experiments in spraying and dusting in Milford
and at the Station orchard at Mount Carmel. The control of this
pest is treated more fully on page 286 of this Report, but appar-
ently lead arsenate sprays applied at the time of the pink, calyx,
7-day and 14-day treatments will in most cases produce 9o per
cent. of clean fruit in apple orchards, theigh where possible all
rubbish where the beetles hibernate should be removed.

In May, Mr. Walden investigated a‘case in South Glastonbury
where there was a 10 to 15 per cent. injury to strawberry plants
by the raspberry fruit worm or raspberry beetle, Byturus unicolor
Say, described on page 302 of this Report.

Strawberry plants in Coventry, Bolton and Simsbury were
injured in May by cutworms eating the leaves. Mr. Walden
visited Simsbury and has described the injury elsewhere in this
Report.

The apple maggot, Rhagoletis pomonella Walsh, continues to be
troublesome in many orchards, and infested fruit was received
from Waterbury July 22, and from Danbury October 6. It may
be controlled by late applications of lead arsenate, about July 4
and July 2o.

The rosy apple aphid, Adnuraphis roseus Baker, was not very
abundant in most apple orchards, but was observed in Cheshire
May 27, and there were a few in Pomfret and Woodstock on June
12, and in East Granby August 18. It was very bad on one tree
in an orchard at Hazardville June 5.

The green apple aphid, Aphis pomi DeGeer, was observed in
many orchards in spring and early summer. There were very
few at Litchfield, Bantam and Cornwall, April 22, at Wallingford,
Middletown and East Hampton, April 23, at Cheshire May 27,
at Greenwich May 14, at South Glastonbury May 5, at Walling-
ford June 4, and at Woodstock June 12. They were abundant at
Southington April 2, 31 being counted on one bud; at Rockyville
April 7, Milford April 17, Wilton April 20, Deep River April o,
and on unsprayed tree, Durham, and Southington, May 5, and
very abundant at North Stonington June II. The species was
observed also in Cheshire, Southington and Newington April 21,
New Haven April 22, Middlefield April 23, Greenwich March 31,
North Stonington April 9, and at Farmington May 6, where a
spray of nicotine sulphate had knocked off many of the aphids
which were still alive and crawling on the ground. At Southing-
ton May 5, aphids were abundant where lime-sulphur was applied
as a dormant spray, but there were few where miscible oil had
been used. Also at Yalesville, aphids were present on Mclntosh
trees which had been sprayed with lime-sulphur (1-8), nicotine
sulphate, and Kayso, but were few where a dormant spray of
miscible oil had been applied.

The green peach aphid, Myzus persicae Sulzer, was present on
peach trees in some localities and caused the leaves to curl. There®

ENTOMOLOGICAL FEATURES OF 1025 223

were few in Cheshire May 27, and though abundant in Rockville,
by June 5 all had been cleaned up by natural enemies. In one
orchard in Highwood on May 22, the leaves on inside fruit clusters
had been badly curled and those on terminal branches were unin-
jured. Syrphid larvae and lady beetles were abundant, and though
we suggested a nicotine dust application for the aphids, could
hardly recommend it.

The oyster-shell scale, Lepidosaphes ulmi Linn., is one of the
commonest pests found in nurseries and is present in many apple
orchards. It is usually about the same color as the bark on which
it rests, and in shape is elongate, broader at one end than the
other, and often curved. Though it occurs on apple, it also
infests many shade and woodland trees and seems to prefer poplar,
willow, birch, ash, butternut and lilac in Connecticut. There is
only one generation each year and it passes the winter in the form
of oval white eggs under the old shells on the bark. A spray of
nicotine sulphate early in June soon after the eggs hatch is a
good remedy. /

The San José scale, Aspidiotus permiciosus Comst., is more
prominent than five or 10 years ago, particularly on untreated trees
and shrubs in protected places. It was observed at East Haven
February 19, on cherry at Milford August 5, and in West Haven

- October 14. Orchard trees in Connecticut which are sprayed

regularly or occasionally with lime-sulphur or with miscible oil
do not become seriously infested.

Young pear and apple trees are occasionally injured by a whit-
ish pear-shaped scale known as the scurfy scale, Chionaspis furfura
Fitch. This scale was noticed at East Haven February 19, by
Mr. Zappe. There is one generation each year, and the species
passes the winter as oval, purple eggs under the shells. These
eggs hatch the last days of May and a spray of nicotine sulphate
early in June is the proper remedy.

VEGETABLE INSECTS

In reviewing the vegetable insects of the season, we have the
advantage of the observations of Mr. A. E. Wilkinson, Vegetable
Specialist of the Connecticut Agricultural College at Storrs, who
traveled all over the State and visited all the principal vegetable
growing sections, and observed the pests and other conditions.
Free use is here made of Mr. Wilkinson’s geports.

Damage by cutworms was more prominent than usual in most
localities, and was severe throughout the State on all kinds of
vegetable crops. Reports of injury to vegetables were received
from Middletown May 18, from Southington, Waterbury, Thomas-
ton, Morris and Windsor, May 21; from South Norwalk,

~ Easton, Weston, Danbury, Bethel, Brookfield and New Fairfield,
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on June 5. In general, a poisoned bait of bran mash distributed
about the field will prevent damage from cutworms.

The stalk borer Papaipema nitela Guen., was observed in many
gardens. It was found in potato stalks at Woodbury, July 31,
and was received in corn from Stratford, July 1, Thomaston
July 7, Taconic July 21, and Yantic August 4. There is little to
do except to remove and destroy the infésted stalks.

The corn ear worm, Chloridea obsoleta Fabr., though not as
abundant as usual, was reported from Mansfield in midsummer
and received from East Hartford October 3, and on popcorn from
Bridgeport November 3. I

The European corn borer, Pyrausta nubilalis Hubner, which
was discovered at seven points along the Connecticut shore in 1924,
and cleaned up around each infestation, is still present in the State.
The Federal scouts did not find it in all localities where it occurred
last year, but found slight infestations at Bridgeport, Saybrook,
New London and at several places in Groton and Stonington.
Clean-up work was carried on, but on account of weather condi-
tions could not be completed in Groton and Stonington until
spring. This work is described more fully on page 303 of this
Report. )

The imported green cabbage worm, Pontia rapae Linn., was

present as usual, though possibly less abundant. It was reported -

from Windsor May 21, and from Southport, Westport, Easton and
Bridgeport on June 2.

The squash borer, Melittia satyriniformis Hubner, caused the
usual amount of injury to squash and pumpkin vines.

The Colorado potato beetle, Leptinotarsa decemlineata Fabr.,
was not observed to be unusually abundant except on the Station
Farm at Mount Carmel, where attention was not given at the
proper time. Mr. Wilkinson reported only a few to be seen on
June 4, when he visited plantations in South Norwalk, Easton,
Weston, Danbury, Bethel, New Fairfield and Brookfield, but that
both larvae and adults were plentiful at Southington, Buckland
and Wapping on July 24. Of course spraying and dusting with
lead arsenate is the remedy.

The cucumber or potato flea-beetle, Epitrix cucumeris Harr.,
was very abundant on potatoes and was also observed on tomatoes
and egg-plants at South Norwalk, Easton, Weston, Danbury,
Bethel, New Fairfield and Brookfield, June 4, and at Southport,
Westport and Bridgeport on June 2. It was present on cucumbers
at Windsor Locks, Plainville and Southington, May 21, and on
potatoes at Southington, Buckland and Wapping July 24. Thor-
ough spraying with Bordeaux mixture and lead arsenate is prob-
ably the best remedy in the field, but a few tomatoes or egg-plants
in the garden may be protected by spraying with nicotine sulphate.

The common asparagus beetle, Crioceris asparagi Linn., and the
twelve-spotted asparagus beetle, C. duodecimpunctata Linn., were
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present in nearly all large asparagus planta‘tions in the State.
They were abundant at Riverton and Southington on May 21,
and at South Norwalk, Easton, Weston, Danbury, Bethel, Brook-
field and New Fairfield on June 5. The larvae or grubs of the
former and the adults of both species feed upon the stems and
foliage, but the larvae of the twelve-spotted species feed in the
seed pods and do not seriously injure the plants. In severe infes-
tations, the larvae and adults may be killed on the tall or mature
plants, by spraying with lead arsenate forced with strong pressure
through a nozzle with fine aperture. Nicotine sulphate may be
sprayed upon the shoots if the beetles threaten to injure them.

The striped cucumber beetle, Diabrotica vittata Fabr., was pres-
ent in about the usual numbers in most plantations and was con-
trolled only with the usual difficulty. It was reported from South-
port, Westport, Easton and Bridgeport, on cucumbers, squashes
and melons on June 2. At the Station Farm it was abundant and
several treatments were necessary to control the pest. In experi-
ments conducted in various sections of the country, particularly
on Long Island and in Canada, calcium arsenate and hydrated lime
have given fairly good control, though occasional injury to plants
resulted on Long Island. Sodium fluosilicate (1 part) and
hydrated lime (9 parts), as well as calcium arsenate and gypsum
(1-20), gave good results in Canada. Dr. H. C. Huckett on Long
Island found that by mixing No. 2 wheat flour with hydrated lime
or gypsum, equal parts, it reduced injury and increased adhesive-
ness. He also planted squash plants for traps near the cucumbers,
then dusted the cucumber plants, thus driving the beetles upon
the squash plants, which were then covered and exposed for three
minutes to a treatment of four per cent. nicotine dust. This
proved effective in destroying the beetles.

The cabbage maggot, Hylemyia brassicae Bouché, caused the
usual amount of damage and in some localities early cabbages gave
only about 50 per cent. of a crop on account of cabbage maggot
and cutworms. Cabbage maggot was reported as abundant at
Southington and Windsor, May 21; Bridgeport, Southport, West-

 port and Easton, June 2; Devon, Stratford, Shelton, Cannondale

and New Canaan, June 3; South Norwalk, Easton, Weston,
Danbury, Bethel, New Fairfield and Brookfield, June 5; Hampton,
Canterbury, Brooklyn, Danielson, Pomiret, Woodstock, Norwich,
Niantic, Lyme, Waterford, Ellington, Rockville, Vernon, Bolton,
Coventry, Tolland, Somers, Stafford and Mansfield, June 12. The
flies were noticed about radishes at Plainville, May 21. Mr.
Friend observed this insect as severely infesting radishes at Chesh-
ire, and in cabbages at Westport. Probably mercuric chloride
or corrosive sublimate (1 ounce in 10 gallons water) is as good
a remedy as any, but is known to retard the growth of the plants
and consequently more fertilizer should be applied where this
treatment is used. It is inadvisable to dip the young plants into
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this mixture before setting. In the home garden where only a
few plants are grown, tarred paper disks placed flat on the surface
of the ground around each plant at the time of setting, will protect
them from serious injury.

The spinach maggot or leaf-miner, Pegomyia hyoscyami Panzer,
which also infests beet and “lamb’s quarters,” was present in about
the usual abundance, though Mr. Friend did not find an infested
field suitable for conducting control experiments. This pest was
noticed by Mr. Wilkinson at Middletown, May 18, and on beets

and spinach at Bridgeport, Southport, Westport and Easton,

June 2. ¥

The potato aphid, Macrosiphum solanifolii Ashm., was abundant
in some sections of the State, and had seriously injured more than
100 acres of potatoes around Middletown by July 21. It was also
observed at Stratford, Bridgeport, Westport and Trumbull, on
July 19, where some of the vines had turned brown. On July 20,
aphids were observed in Windham, Tolland and New London
Counties, and on July 24, they were present in abundance at South-
ington, Buckland and Wapping. After the rain on July 31, few
aphids could be found. Heavy applications of nicotine dust is
perhaps the best artificial treatment.

The pea aphid, Illinoia pisi Kalt., was present in many fields,
but on the whole it did not cause serious injury to peas in Con-
necticut in 1925. It was reported as being present at Green’s
Farms June 3, and at South Norwalk, Easton, Weston, Danbury,
Bethel, Brookfield and New Fairfield, June 5. Around New
Haven, several slight infestations were observed in pea plantations,
but there was no serious injury brought to my attention. The
same aphid caused considerable injury to fields of alfalfa as
described on page 295 of this Report. In the home garden, dust-
ing with nicotine is perhaps the best remedy. i

The cabbage aphid, Brevicoryne brassicae Linn., was present at
Middletown May 18, and at East Morris May 21, in both instances
on plants from the south. A few were noticed by the writer on
home grown plants around New Haven, but they afterward dis-
appeared without doing much damage. Even a moderate infesta-
tion will prevent the plants from heading, and liberal applications
of nicotine dust will control the aphids. i

The turnip aphid, Aphis pseudobrassicae Davis, was absent from
several turnip patches around New Haven, and no reports were
received of injury caused by it. ¢

The tarnished plant bug, Lygus pratensis Linn., was reported
by Mr. Wilkinson as being very abundant on potatoes at Storrs
on July 27. The remedy is to dust or spray with nicotine.

The onion thrips, Thrips tabaci Linde., was abundant at West-
port, July 19. . ;

The squash bug, Anasa tristis DeGeer, was found everywhere as
usual. The over-wintering bugs are hard to kill except by crush-
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ing, but the newly-hatched nymphs may be killed by a spray of
nicotine sulphate.

InsecTts ArTAckING FieLp Crors

The army worm, Cirphis unipuncta Haworth, was present in
some localities and caused considerable injury to timothy grass
in Wallingford July 2, and in Milford July 20. Prompt cutting

of the.grass for hay was recommended as the best treatment in

both cases.

White grubs which are the larvae of May or June beetles,
Phyllophaga sp., were reported as injuring grasslands in a few
localities. One report on September 23 of grubs injuring a lawn
in Meriden was investigated, thinking it might prove to be the
Asiatic beetle, but it was only common white grubs.

The Asiatic beetle, Anomala orientalis Waterhouse, which has
recently become established in the Westville section of New Haven,
caused more injury in the lattet half of the summer than has ever
been seen before. The grubs eat the roots of grass and thus far
the injury has only appeared on lawns around private residences.
A more detailed account of this pest may be found on page 309
of this Report.

There was severe injury from attacks of wireworms to newly-
set tobacco plants under cloth in Windsor during the last of May.
Similar damage was reported by about a dozen tobacco growers.
A more detailed account of this outbreak will be found on page

312 of this Report. Mr. Wilkinson reported injury to cabbage

plants by wireworms at Middletown, May 18, and at Windsor,
May 21. !

Alfalfa fields were attacked in Seymour, North Branford, Sims-
bury, Ea§t Windsor, Middletown and Woodbridge by the pea
aphid, Illinoia pisi Kalt., and a more detailed account is given on
page 295 of this Report.

SHADE AND ForeEst TREE INSECTS

The larch leaf-miner or case bearer, Coleophora laricella Hubn.,
was observed in a few places, and specimens were received from
Rainbow, May 13. Probably it was less destructive than in 1923
and 1924.

The cottony maple scale, Pulvinaria vitis Linn., was received
from Hartford on maple, June 29 and July 16. ‘

The tulip tree scale, Toumeyella liriodendri Gmel., was received
from North Stonington August 28. Two small tulip trees on
the Station grounds became infested and were sprayed with com-
mercial liquid lime-sulphur (1-9) in October 1923. This cleaned
off most of the infestation but a few scales were present one year
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later and the trees were sprayed with one of the miscible oils,
and are now clean.

The pit-making oak scale, Asterolecamium wvariolosum Ratz.,
was received from New Haven December 4, on oak. This scale
usually occurs on golden or English oak, Quercus robur, and a pit
or depression is found in the bark under and around each scale.

The woolly maple leaf scale, Phenacoccus acericola King, occa-
sionally causes injury to sugar maple trees, and specimens were
received from New Haven on September 30. The large woolly
"or cotton-like wax masses are found on the under sides of the
leaves in midsummer, and contdin the mature females and eggs
or newly-hatched young. The immature females and the male
cocoons are much smaller and occur in the cracks and crevices of
the bark of the trunk and lower branches throughout the winter.
Spraying in March with lime-sulphur and nicotine has proved to
be a satisfactory treatment.

The pine leaf scale, Chionaspis pinifolice Fitch, was received

from Southington March 5, Greenwich March 26, Meriden Sep-
tember 24, and Wethersfield October 3. There are two genera-
tions each year and two or three applications of nicotine sulphate
between June I and August 15 should keep this pest in check.
" The hickory leaf-stem gall aphid, Phylloxera caryaecaulis Fitch,
causes certain trees to become very unsightly by forming galls on
the petioles of the compound leaves, which often turn brown and
drop in midsummer. Specimens were received from Ridgefield
June 11, and from Danbury August 21. Though we have con-
ducted no tests for the control of this aphid, probably a spray of
miscible oil or lime-sulphur before the buds open would kill the
overwintering females or eggs.

A wooly aphid on‘maple, Neoprociphilus aceris (Monell), was
received from New Haven, June 22. ;

The spruce gall aphids, Chermes abbietis Linn., on Norway
spruce, and Chermes cooleyi Gillette, on Colorado blue spruce,
seem to be more abundant than was the case a few years ago.
The former was received from Marion June 10, Vernon June 16,
and from Meriden September 24; the latter from Greenwich
March 24, Pine Orchard July 24, and from Norfolk August 8.
These pests are found in many of the nurseries and are mentioned
on page 237 of this Report. Spraying the trees in April with
nicotine sulphate or with a miscible oil will kill the overwintering
females before the eggs are laid.

The fall web-worm, Hyphantria cumea Drury, was about as
abundant as usual in late summer and made its nests on the ends
of branches of all kinds of fruit, shade and woodland trees.
Apparently it was more abundant than usual in New London
County. The only specimens received were from New Haven,
August 20. The remedies are to clip off and burn the nests or
crush the caterpillars, or spray with lead arsenate.
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. A small Scolytid beetle, thought to be Ips pini Say, was received
from Hazardville May 26, tunneling in pine bark.

Sawfly cocoons are often found on pine twigs, and those of the
imported pine sawfly, Neodiprion simile Hartig, were received
from Greenwich March 26, and larvae and pupae of Neodiprion
pinetum Norton, on red pine were received from Danbury,

October 30. v

Work of the poplar and willow curculio, Cryptorhynchus lapathi
Linn., was received from Thompsonville, September 8.

The spruce mite, Paratetranychus wnunguis Jacobi, was injuri-
ous to spruce trees about New Haven and specimens were received
from Milford May 23, Stamford July 20, and Meriden September
24. One of the best remedies is a spray of linseed o0il emulsion.

The maple bladder gall caused by a mite, Eriophyes quadripes
Shimer, is seen each year on the leaves of silver maple, and during
1925 specimens were received from Collinsville, June 1o, Hart-
ford, June 29, Westport, July 21, and Somers, August 13.

The imported birch leaf-miner, Fenusa pumila Klug, now occurs
all over Connecticut on gray birch, particularly on young sprouts.
Specimens were received from Yalesville, July 15, Leete’s Island
July 30, and Norfolk, August 8. ’

The imported willow leaf-beetle, Plagiodera wversicolora Laich.
which first appeared in the State in Greenwich, has now spreaci
nearly all over Connecticut. Specimens were received from West
Haven August 20, and while inspecting nurseries Mr. Zappe
observed the presence of this insect in Greenwich, August 11 and
14, Stamford, August 29, New Canaan, August 3, Ridgefield
September 9, and Bristol, September 8. ) :

The elm leaf beetle, Galerucelle xanthomelaena Schrank was
present and there were many localities where the unsprayed’ trees
were brqwn in late July and August. Specimens were received
from Middlebury, July 16. In many villages the elm trees were
sprayed :?md the foliage kept green throughout the season.

The birch leaf skeletonizer, Bucculatrix canadensisella Chamb.
though perhaps not so abundant as in 1923 and 1924, was present’
and caused many areas of gray birch to become brown in late
summer.

Housenorp INSECTS

. Nearly every season a certain number of specimens of insects

infesting stored food products in or about the household are sent

1};}0 the Statlon, and some of those received in 1925 are mentioned
ere.

The Oriental cockroach, Blatta orientalis Linn., was received
from Danbury, February 2, and the German cockroach or croton
bug,. Blatella germanica Linn., from Cheshire, April 1. Both
species are found in homes, especially around the kitchen and
pantry and along the water pipes. Commercial roach powders
are now sold everywhere. )
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The black carpet beetle, Attagenus piceus Oliv., is a common
pest in houses where the larvae live in floor cracks and feed upon
the lint, and the adult beetles eat holes in clothing in closets.
Filling or frequent cleaning of the cracks is advisable. Small
pieces of woolen cloth placed on the floors in closets ‘will often be
eaten instead of the clothing. Specimens of this insect were

received from New London, June” 10, and from Milford,

October 23. -

The common carpet beetle or “buiffalo bug,” Anthrenus scrophu-
lariae Linn., was received from Waterbury, October 24. This
also injures clothing and *particularly carpets on floors. Carbon
tetrachloride may be used on'infested carpets, or heat generated
by applying moisture and going over the carpet with hot flatirons.

The common clothes moth, Tineola bisselliella Hummel, was
received from New Haven, May 23. Clothes which are worn or
moved frequently are usually not injured, and if hung out in the
sun about once a month, there is little danger of injury. If this
cannot be done, they should be stored at a low temperature, put
in moth-proof bags, or packed in naphthalene or camphor.

The granary weevil, Calendra granaria Linn., in poultry feed
was received from New Haven, September 17; the Mediterranean
flour moth, Ephestia kuehniella Zeller, in wheat flour from Water-
bury, July 17, and the drug store beetle, Sttodrepa panicea Linn.,
in stored grain from New Haven, June 25. These insects are
common pests of stored food products, and may be controlled by
fumigating or heating the infested products.

The common white ant, Reticulitermes flavipes Koll.,, was
received from New Haven, April 17, where it infested the struc-
tural wood around the base of a veranda; also the clover mite,
Bryobia praetiosa Koch, was reported as crawling about on a
house in New Haven, May 8.

MisceLLANEOUS INSECTS

The box leaf-miner, Monarthropalpus buxi Labou., was received
from Green’s Farms, March 16. This is a serious pest of box
and has also been recorded from Waterford.*

The juniper web-worm, Dichomeris marginellus Fabr., was
received from Manchester and West Haven, on June 5, where the
caterpillars had injured junipers by webbing the leaves together
and feeding upon them inside the web.

CONVENTION OF ENTOMOLOGICAL WORKERS

The second convention of Entomologists working in Con-
necticut was held at the Station on October 30, 1925. The pro-

* Report for 1923, page 312.
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gram was varied from that of last year by securing addresses
from a few men working outside the State on problems which
are or threaten soon to become Connecticut problems. Thus we
had Mr. L. B. Smith and Dr. Alvah Peterson from New Jersey
and Dr. H. C. Huckett from Long Island. Though the attend-
ance was somewhat smaller than last year, there was great interest
shown and all present seemed to feel that it had been a successful
and interesting meeting. The following program was fully carried
out:

PRroGRAM

Greetings.

W. L. Slate, Jr., Director, New Haven, Conn,
10:15 Notes on the Birch Leaf Skeletonizer. :

R. B. Friend, Assistant Entomologist, New Haven, Conn,
10:45 The Asiatic Beetle in Connecticut in 1925.

Zappe, Assistant Entomologist, New Haven, Conn.

11:15 The Corn Borer Survey of 192s.

L. H. Worthley, In Charge of Control Work, Arlington, Mass.

B M:

12: 30 Luncheon.
1:30 The Japanese Beetle Survey of 1925.

 Loren B. Smith, Entomologist in Charge, Riverton, N. J,
2:15 Gipsy Moth Survey of 192s.

A. F. Burgess, In Charge, Melrose Highlands, Mass.
3:00 Progress in Controlling Curculio on Apple in 1025.

Dr. Philip Garman, Assistant Entomologist, New Haven, Conn.
3:30 Cucumber Beetles.

Dr. H. C. Huckett, Research Associate, N. %, Experiment Sta-

tion, Long Island Branch, Riverhead, N. Y.

4:00 Oriental Peach Moth Survey.

Dr. Alvah Peterson, Bureau of Entomology, Riverton, N. J.
4:30 Anti-Mosquito Work of the Season in Connecticut.

R. C. Botsford, Deputy In Charge, New Haven, Conn.
4:45 The Birch Leaf-Miner in the Northeastern States.

Dr. W. E. Britton, State Entomologist, New Haven, Conn.

The following were present: A. F. Burgess, S. S. Crossman, H. L.
Blaisdell, T. H. Jones, Melrose Highlands, Mass.; H. A. Ames, Bound
Brook, N. J.; S. E. May, Canaan, Conn.; F. C. Rich, Ansonia, Conn.;
L. H. Worthley, T. M. Cannon, Arlington, Mass.; Loren B. Smith, J. Peter
Johnson, Riverton, N. J.; H. C. Huckett, Riverhead, N. Y.; J. A. Manter,
E. W. Nelson, R. S. Filmer, P. E. Bitgood, L. A. Gilbert, J. G. Conklin,
Storrs, Conn.; O. W. Spicer, Stamford, Conn.; G. M. Codding, Mount
Vernon, N. Y.; P. H. Meagher, Wallingford, Conn.; C. L. Marshall,
Meriden, Conn.; D. W. Thomas, 2d, Highwood, Conn.; G. A. Clyne,
Waterbury, Conn.; Allen Latham, Norwichtown, Conn.; J. T. Ashworth,
Danielson, Conn.; P. L. Buttrick, W. O. Filley, W. L. Slate, Jr., W. E.
Britton, Philip Garman, B. H. Walden, M. P. Zappe, R. B. Friend, R. C.
Botsford, Leslie Rogers, New Haven, Conn.; Alvah Peterson, Riverton,

N
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INSPECTION OF NURSERIES IN 1925

The General Assembly of 1925 enacted a new law defining
nurseries and nursery stock and providing that all nurserymen
register and apply for an inspection each-year before July 1;
that all dealers register prior to March 1-each year and receive a
permit; that all nurseries outside the State wishing to ship nur-
sery stock into Connecticut file copies of their valid inspection
certificate and receive permits allowing them to ship stock into
Connecticut. The new law is as follows:

TaHE NEw LAw PROVIDING FOR THE REGISTRATION AND
INsPECTION OF NURSERIES

CHAPTER 265, PUuBLIC ACTS OF 10925

SecrioN 1. Inspection and Shipment of Nursery Stock: The state ento-
mologist or his deputies or assistants shall, upon application, inspect at least
once each year all nurseries at which woody field-grown trees and plants
shall be grown for sale or shipment; may inspect any nursery stock when
dug, before shipment or at destination; may inspect nurseries at any time
for the purpose of controlling plant pests or to ascertain whether such pests
exist in nurseries; may employ such deputies or assistants as he may deem
necessary; may prescribe forms for registration, certificates and permits
and may make rules and regulations regarding time and methods of inspec-
tion; may destroy or treat or order the destruction or treatment of, and
prohibit the movement of, plants infested with dangerous pests; may
co-operate with agents of the United States Department of Agriculture in
the inspection of nurseries and control of plant pests; may, at reasonable
times, enter any public or private grounds in performance of his duties under
the provisions of this act. In case orders shall be issued for the destruction
or treatment of infested plants, the owner, manager or agent of the nursery
shall, within a reasonable time from the date of such order, destroy such
plants as shall be ordered destroyed and make such treatment within the
time specified in the order, or be subject to the penalty provided in section
five of this act.

Sec. 2. All nurserymen shall register with the state entomologist each
year, on or before July first, and make application for inspection, and fur-
nish such data on such blanks as the state entomologist shall prescribe and
furnish. In case a nurseryman shall fail to make such application on or
before July first, he shall pay to the state entomologist the cost of such
inspection.  All firms, stores and individuals who shall sell but shall not
grow nursery stock, shall be classed as dealers, and shall, each year, on or
before March first, register with the state entomologist, giving the chief
sources of their nursery stock and such data as he may require, on such
forms as he may prescribe and furnish, and the state entomologist may issue
a permit allowing such dealer to sell such nursery stock. Each nursery out-
side the state, before shipping nursery stock into the state, shall file with
the state entomologist a copy of a valid inspection certificate and the state
entomologist may issue a permit allowing such nursery to ship stock into

the state. The state entomologist shall keep a record of all money received -

as costs for inspection, and such money shall be deposited with the state
treasurer. :

Sec. 3. The state entomologist shall issue to regular nurseries certificates,
valid until the first day of August following the date of issue and covering
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the stock inspected and such other stock as shall have been received under
valid certificates of inspection; may issue temporary permits covering cer-
tain portions thereof, and permits to dealers. All such certificates and
permits may be revoked for cause. Nursery stock which shall not have
been inspected or stock from a nursery not holding a valid certificate of
inspection shall not be sold or transported, and transportation companies
shall refuse to accept any shipment not bearing such certificate or some form
of permit issued by the state entomologist, and all nurserymen shall furnish
a certificate, and all dealers a permit, to accompany each package of stock
sold or transported, but no provision of this act shall prevent or render
liable any individual or firm who shall transport stock from his field or
property to another field or property belonging to or operated by him,
when such stock is not to be immediately sold or offered for sale and when
such transportation shall not violate any established federal or state embargo
or quarantine regulations,

Sec. 4. For the purposes of this act, any place at which hardy trees,
shrubs and vines shall be propagated or grown out of doors for commercial
purposes, shall be considered a nursery, and such stock shall be regarded as
nursery stock; hardy herbaceous perennial plants, including strawberry
plants, may be subject to the same provisions regarding inspection and pest

_ control, if, in the opinion of said state entomologist, it shall seem desirable

to control the movement of such plants. Florists’ ordinary plants, unless
woody and field-grown, shall not be included.

SEC. 5. Any person who shall interfere with the state entomologist or
his deputy or assistant in the performance of his duties under the provisions
of this act, or any person, firm or corporation who shall violate any of the
provisions hereof, shall be fined not more than fifty dollars. Any person
aggrieved by any order issued under the provisions of this act may appeal
to the superior court, or to any judge thereof if said court shall not be in
session, and said court or such judge may grant such relief or issue such
order or judgment in the premises as to equity may appertain,

SEc. 6. Section 2119 of the general statutes is repealed.

(Approved June 24, 1925.)

As this act gives the State Entomologist authority to make rules
and regulations and to prescribe forms for certificates and per-
mits, the following regulations have been adopted and were printed
together with the law as Bulletin of Immediate Information
No. 50, under date of July 15, 1925, and a copy sent out with each
certificate and permit issued. The forms for certificate and per-
mits are included here for reference. The regulations are as
follows: i

NurseErRy CERTIFICATES

The original certificate issued by the State Entomologist under
Chapter 265, Public Acts of 1925, is to be kept in the nursery-
man’s possession, and is not to be attached to any package of
nursery stock. It applies to the whole nursery which has been
inspected and to such purchased stock as has been received from
other nurseries under the certificate of a state or government
officer. If any stock is received from outside the state unaccom-
panied by such a certificate, the State Entomologist should be noti-
fied at once so that it may be inspected.
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An exact transcript of the certificate including number and date
may be printed on labels or tags for shipping and must be attached
to each package sent out of the nursery. An additional statement,
made by the owner, that the stock has been fumigated, will be
required in many states. The law now requires that the inspection
certificate be attached to every package shipped to points both
within the State of Connecticut and outside. Please see that a
copy always accompanies each sale whether shipped by freight,
express, mail, automobile or whether carried away by the purchaser.

After the date of expiration, which is a part of each certificate,
the document becomes invalid anhd should not be attached to any
box, bale or package. The nurseryman has no right to change
the date or any other portion of the certificate.
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" OFFICE OF STATE OF CONNECTICUT NEW HAVEN
STATE ENTOMOLOGIST : CONN.

Noy i 40 Date_ "0 L _192

CONNECTICUT AGRICULTURAL EXPERIMENT STATION

NURSERY INSPECTION AND REGISTRATION

;
2
g CERTIFICATE
;
;

Bhis s to Certifp that

of Conn., has registered as a Nurseryman, that

the nursery stock hasbeen duly ined in i with the provisions of Chapter 265, of the Public
Acts of 1925, and that it is ly free from d: ly injurious insects and plant diseases.

This certificate expires August 1, 192___.

W BB R R

State Entomologist !
§!!!!!!!!!!!!!!!!!Q!!!!!!Q!!!!!!!!!!!

F16. 38.—Facsimile of nursery inspection and registration certificate,
less than two-thirds size.

The improper use or abuse of a certificate will not be tolerated,
and the certificate may be revoked for cause.

Duplicate copies of certificates for filing in other states will be

furnished on request of the nurseryman.

’
DEeALER's PERMITS

The original permit issued by the State Entomologist under
Chapter 265, Public Acts of 1925, should be kept in the dealer’s
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possession and is not to be attached to any package or shipment
of nursery stock, though copies may be made for this purpose.
These may be typewritten or printed and a copy must go with
each separate sale from stores, and with each shipment or package
of nursery stock transported. This copy must be an exact tran-
script, and must include number, date of issue and of expiration.
After the expiration date, the permit becomes invalid and should
not be used. The dealer has no right to alter the date or any other
portion of the permit. This permit may be revoked for improper
use or abuse, and for not complying with the law.

SHIPPER'S PERMITS

The shipper’s permit is issued to nurserymen in other states
who file applications and duplicate signed copies of their state
inspection certificates. The original permit should be kept, and a
copy (typed or printed) together with a copy of the inspection
cerfificate of the state in which the nursery is situated should
accompany each shipment into Connecticut.

PAckKAGE CERTIFICATES

Occasionally individuals and firms not in the nursery business
wish to ship a few trees or shrubs but cannot do so without inspec-
tion certificates. If such materials can be inspected by our men
on their usual trips without extra travel and expense, this will be
done on request, as an accommodation. Other inspections may
be arranged by special appointment, or plants can be sent to the
Station with address and postage for forwarding, and here they .
will be examined and sent along..

The U. S. Postal Laws and Regulations, Section 467, paragraph
2, governs the mailing of plants and plant products, and reads
as follows:

“Nursery stock, including all field-grown florists’ stock, trees, shrubs,
vines, cuttings, grafts, scions, buds, fruit pits and other seeds of fruit and
ornamental trees or shrubs, and other plants and plant products for propa-
gation, except field, vegetable and flower seeds, bedding plants and other
herbaceous plants, bulbs and roots, may be admitted to the mails only when
accompanied with a certificate from a State or Government inspector to the
effect that the nursery or premises from which such nursery stock is shipped
has been inspected within a year and found free from injurious insects, and
plant diseases, and the parcel containing such nursery stock is plainly marked
to show the nature of the contents and the name and address of the sender.”

Such materials may be mailed without certificate to any Agri-
cultural Experiment Station or to the United States Department
of Agriculture. Florists’ plants (not woody, field-grown) and
vegetable or other annual herbaceous plants do not require cer-
tificates but must be plainly marked as to contents, origin and
destination. Package certificates apply only to the contents of
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the packages on which they are placed, and the contents of which
have been examined.

QUARANTINES

Both state and Federal quarantines prohibit the movement of
nursery stock and forest products from the area quarantined on
account of gipsy and brown-tail moths to any point outside of
that area, without inspection and certificate. Federal Inspectors
will be stationed at convenient points to cover the quarantined area
of the state. Applications for such inspections may be made to
the nearest Federal Inspector or to the following :

‘Mr. D. M. Rogers, 408 Atlantic Avenue, Boston, Mass.
In charge of Federal gipsy moth quarantine inspection service.
Dr. W. E. Britton, State Entomologist, Agr. Exp. Sta., New
Haven, Conn.
In charge of state gipsy moth quarantine inspection service.

Circular letters were issued to nurserymen and dealers, and
notices published in Connecticut newspapers calling attention to
the new law and its provisions. The law provides that all nursery
certificates shall expire on August I of each year. All dealer’s
permits have been made to expire on December 31, and all shipper’s
permits are valid during the period covered by the certificates
issued to the nurseries by their respective States.

InspeEcTION WORK

The annual inspection of growing nursery stock was begun
July 7, and most of it was completed by October 15, though a few
applied afterward and these inspections were made later. This
work was in charge of Mr. M. P. Zappe, who was assisted by
Messrs. J. L. Rogers, and G. T. Thompson, and Dr.. W. R. Hunt
of the Botany Department. Mr. B. H. Walden inspected two nur-
series and W. E. Britton, one; Messrs. R. B. Friend and R. C.
Botsford, each helped one or two days, and Mr. E. M. Stoddard
of the Botany Department helped inspect two nurseries. In one
large forest plantation from which trees were sold, Messrs. W. O.
Filley, H. W. Hicock, J. E. Riley, Jr., R. Gregory Belcher and
Thomas H. Vance of the Forestry Department, assisted.

In addition to the inspections made by the nursery inspectors,
the gipsy moth scouts were instructed to make careful examina-
tions for gipsy moth eggs in and around all nurseries in the quar-
antined area, and to report promptly to the office in case any were
found. No gipsy moth infestations were discovered in or near
any Connecticut nursery in 1925.

In 34 nurseries no important pests were found. A list of insect
pests and plant diseases found in nurseries during the annual
inspection of 1925, together with the number of nurseries infested
by each, is given below :

S et o e g b
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List oF PeEsts Founp 1N NURSERIES IN 1925

Nurseries uninfestediisL . Jiiih i b sl i LGl T e Sl et 34
INSECTS

Aphids, apple, green ........... 10 (iMite; European ted vicitasias v 3
WOOlly: oo ateniins 11 peatiblister J0 il sl SR 9
CHEREYILIDLS Dl s 1 on/silver maple il Ul GLLl 1
o pkarchile L o 1 sprtice o W eI g NG
spruce gall, Red-humped caterpillar ........ 2
Chermes abietis ...... 27 Sawfly, Diprion simile ......... 1
i cooleyi ..... 19 DIty s MR TN DIt 1
on WAllows: ) s ol L 1S eale) el s U T Ol U 8
Apple and thorn skeletonizer ... 8 oak gall scale (Kermes).. 2
Birchibucculatrix!'c. . e aiiion 1 pitmaleing @G 1
Borer, bronze birch ............ 1 oyster-shell ............. 38
Bilae el el S LRy, 4 pine-leat il L i 4
poplariid i el P TOSE . .orvvnnenennnnience 3
WL lOW st s L sl bl 2 Sany Jose. s doueiii. 32
Cherry and pear slug T seurfy ....o.iiiieiiiae, I
Curculio, poplar and willow .... I tuh_p gl e e et e 6
Elm leaf beetle | 0l ooal il 5 . white elm .... iy
European pine shoot moth ..... 1 Tarnished plant bug 2
Fall awebWormm | «asloe s ¢ omskaielsn 6 Tent caterpillar ............... iy
Lace bugs on Crataegus ........ 1 White grubs ...........ccoenne 1
thododendron .... 6 White pine weevil ............. 5

Laspeyresia molesta «....cocee.. 11 Willow leaf beetle, lmported
Leafhoppers on apple .......... 18 Plagiodera versicolora ..... 6
TG o iivss 1 Ling: scripta, bl e s 1
NG hoxtin i st T 1 Yellow-necked caterpillar ...... 1

PLANT DISEASES
Apple scab it s il el 30 Mildew on horsechestnut ....... 2
Black laiobisbsalanis s snldig 1 Tlaeonil ol 7
B PO FO b e R o 1 TOSE orneevvnncees 33
Canker, poplar .... 34 spiraea R 1
@rown gall it el D s 3 Peach yellows .....coievininnnn 1
Bire: blight ) Ul Q] il Sude 3 Raspberry anthracnose «........ 1
Leaf spot on catalpa «.......... 3 TROSAICE wsbisis L BT
PIEAT v Sl et s 1 Rust on hawthorn .......... b
GERce e s Ll e > white pine blister on Ribes 7
ToSe vl LT Bl 6 cedar (on'apple) ........ 35
Mildewr on apple . dailissesiniae HitL (on cedar) ........ 1
catalpaliue Jhle iy 15 sweet fern (on pine) ..... 1
(ol 0t o A g o S 1 on Willows: o el s obhnine I
grapes| L iebo i 16

From an examination of the preceding list it will be seen that
the oyster-shell scale still continues to be the commonest pest
found in Connecticut nurseries, occurring in 38 of them. The
next most common pests in order of their abundance are as fol-
lows: cedar rust on apple, 35 nurseries; poplar canker, 34 nur-
series ; mildew on rose, 33 nurseries; San Jos€ scale, 32 nurseries ;
apple scab, 30 nurseries; spruce gall aphid, Chermes abietis, 27
nurseries, and Chermes cooleyi, 19 nurseries.
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In order to show how the figures of 1925 correspond with those
of preceding years, the following table gives the data for the past
eight years, as reported by the inspectors:

Eicar YEArR Recorp or Serious AND CoMmMoN NURsery PEsSTs

Pest 1018 10910 1620 1921 1022 1023 1024 1925
Opyster-shell scale ............ 304138 380 36 g ias Ll A SCaRE S
San. José scaleioilen haiiiill PR KT8 I 28 L Qu MZ0wa 32 32
Spruce gall aphids, . st vt ST O s DTSRRI DTS O T
White pine weevil ............ 5 5 1 T, 19 17 5 3
Apple and thorn skeletonizer .. _.. * .. .. .. Tt lias 2 8
Poplar cankery i dow nlig L 6 ISSublli 7 e S ) R T e i I
Pine blister rust (on Ribes) ... Feteet i ik 2 9 6 8 7
Nurseries uninfested .......... 29 3al A6 | 36 304 32035 waisd

It may be seen from the table that in 1925, the two species of
spruce gall aphids together form the commonest pest in Con-
necticut nurseries, and must be given some treatment to hold them
in check. The oyster-shell scale, however, is and has been for
the past eight years the commonest single species pest, though the
past season the pine blister rust (on Ribes), the poplar canker
and the San José scale are not far behind. It is hoped that we can
soon issue a bulletin on insect pests of the nursery, giving direc-
tions for control, so that the Connecticut nurserymen will know
just what treatments will hold these pests in check.

NuMBER OF NURSERIES

The operation of the new law requiring nurserymen to register
has brought to light many new nurseries, that heretofore were
unknown to the State Entomologist. During the season of 1925,
160 nurseries have been inspected. Of this number 153 have
received regular certificates; two of these were inspected twice,
once in the spring and again in the fall; three have informed this
office since the inspection that they have discontinued the business.
Three have been instructed regarding slight infestations, but have
not notified this office that the directions have been carried out.

In addition to these inspections and certificates, 118 separate
parcels of nursery stock have been inspected and package certifi-
cates furnished; also 143 duplicate certificates have been furnished
the regular nurserymen for filing in other States.

The total area of Connecticut nurseries in 1925 is about 2,731

acres, and the list contains 151 names, as follows:

Nursery Firms 1N CoNNECTICUT RECEIVING CERTIFICATES IN 1025

No. of
Certificate Cer-

Name of Firm Address Acreage Issued tificate
Amelunxen & De Wyn ..... Yalesville iai . oo s jif2dteAug usiaate
Baby Blue Spruce Gardens .. New Milford ....... 1 Sept. 5 . 66

Barnes Bros. Nursery Co. .. Yalesvilleand Durham 150 Aug.17 22

Name of Firm

Barnes Nursery & Orchard Co.
Barton Nursery ............
Benbow, A
Berkshire Nurseries (C. B.

. Myers, Mgr.) ...........
Bernson, Gosta M. .........
Bertolf Brothers ...........
Booy, HooWaic e oo
Brainard Nursery & Seed Co.
Braleyit& (o5 wom-in- TG
Branford Nurseries (2) ....

.Bretschneider, A

Bridgeport Hydraulic Co. ..
Bristol Nurseries, Inc. .....
Brooklawn Conservatories ..
Brouwer’s Nurseries .......
Brown,: E. M. coce.onooniae
Burr & Co.. G- Re oo oevesen
Burroughs, Thos. E. .......
Cant, Alexander ...........
Cardarelli, E. J. ....coovvees
Chapman, C. B. ............
Chapman, C. E.
Clinton Nurseries (Warren

Richards, Mgr.) «........
Conine Nursery Co. «.......
Conn. Agricultural College

(ProtsSioR: Hollister) . .
Conn. Agr. Expt. Station

(W. O. Filley, Forester) . .
Corrigan, James J 3
Courtland Avenue Nurseries

(A. Pedersen, Prop.) ..--
Cross Highway Nurseries ..
Curtis, E. D.
Dallas, Inc., Alexander .....
Dawson’s Nursery .........
Dowd, Inc., F. C. ..........
Dunlap, Daniel S. ..........
Eager, Edward M. .........
East Rock Nursery (S. Pal-

mieri, Prop.)
Edgewood Nursery ..... e
Edgewood Nursery, Vidal,

Mackintosh, Inc. .........
Tells & SOns fv. s sis v/ta sinsisisis
Eldredge, C. F. «..c.c.oonnn
Elm City Nursery Co., Wood-

mont Nurseries, Inc. .....
Elm Grove Cemetery Asso-

CIATION + i o e d
Engelhardt, Paul ...........
Ensign-Bickford Co. ......
Evergreen Nursery Co. .....
Fraser’s Nurseries .........
Galligan, C. W. ............

INSPECTION OF NURSERIES

Address
Wallingford ... <74 ue
Elamdemaalit. . oo
Iyt s i s S

Nilford s ookt s
Cromwell ...........
Gireenwich o oAl s
Yalesville Lo coone s
Thompsonville ......
Burnside ...... Lol
Branfordisddl. o e,
Tatiie] SOmi ok s v s s
Bridgeport .....c.:.-
Beistoldwetd 00 on s
Bridgeport .........-
New London .......
Hartfordid. .« foos e

Groton «.......o.e--
No. Stonington .....

Clinton: jue-ids oo
Stratford ...........

New Haven ........
West Haven .......

Stamford v oo oene
Westport «..o.co.en-
Bantam c...oeenans
Waterbury ..........
Willimantic .......-.
Madison .....connns
Cromwell ...........
Bridgeport .........-

Newi Haven' .. -« q-
New Haven . e

Stamford ..... ...
Manchester .........
Nantichis 2o o Tl
New Havenand Wood-
MONE [ st

MyStic ..eovecrerens
Wallingford ........
Simsbury ... .cseses
NVALLOI it ol o winiiabainio
Willimantic «.eeeweens
North Haven (Address
- West Haven)

Certificate
Acreage Issued
50 Oct. 20
1 . Septs 4
1 . Sept. 14
101 :Dec. 12
1 Aug. 5
A5 ANg! 21
2 Aug. 6
10 Aug. 26
2 Aug. 24
4 Sept. §
1 Sept. 16
650 Sept. 28
20 ~ Sept. 16
T aoept. 2
2 Aug. 20
2. Oct 13
s00 July 23
A4t Septugt
1 Nov. 7
2 Aug. 3
1, Oct. 10
2. Sept. 2
2 Sept. 17
50 Aug. 19
1. Augi2l
1 Sept.30
I Sept. 22
1 Sept. 10
6:: Dec. 10
3  Dec. 18
51 Sept.21
T Sept. 14
2 Nov. 10
3 Aug. 3
Tl klech 3§
1/ oeptuaz
1. Oct 23
1. Qct. 10
1 Aug.13
1 Nov. 18
100 Aug. 31
1 l@Oets 23
1 Sept. 22
10 Dec. 10
12 Aug. 21
2w Sept. il
I Oct. a4

32

107
101

76
147
151

97

143
g
145

8o
135

120
19
144

42

132
100
148
30
48

124
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No. of

No. of
i Certificate Cer-

Certificate Cer-

Name of Firm Address Acreage Issued tificate Name of Firm Address Acreage Issued tificate
Gardner’s Nurseries ........ Rocky EH L0005 22 July 2 tery Assn.
Geduldig’s Greenhouses ..... Norwich and Ledyard 2 éep);:. Ig 72 Ne(% Lp‘?n‘ffélggfl%resy ) New London ....... T 99 ANR. 200027
Geremial Brank) 0 Jui s a Valeswille Wit og 2000 171 Qe 23113 New London County Nurseries
Geremia, Joseph ........... Yalesville .......... I/ Aug. ils iy (W. J. Schoonman, Prop.) New London ....... 4 1Sept. s 6o
Glen Terrace Nursery (J. H. / New London Greenhouses and

BEverettiProp )Lkl Mount Carmel ...... 14 Nov.1i0 142 Nursery, Inc. (Geo. A.

Golden Hill Nursery (A. : i Gorton, Receiver) ........ New London ....... 142 Oety 2r i3l

Tehnson*Propl). oo ol Sheltoni k(. B0 RO TS B Nicolson & Thurston ....... Litchfield ........... T Septaiiai (167
Ilganford,PRé (G Pl L i II;Io_er\ira‘llg ........... T @t 2iiiny 2 North-Eastern Forestry Co.. Cheshire ........... 40 July 31 b

ansen\Petor LR nfelditt ) o 2 Sept. ; Nurser 0.

H(;af;h v (Lot R s SO Mahchestert, . 20000 5 JuII;r 2% 52 N(I){Xﬁ:et; Prop.) y' i .( ....... INOBEWICH . L vivilers sls 6 . Oct. 290137
Tt liard ST T L e SotindView | s I July 28 5. Norwood NUFSEry ......oer. Hamdene it 0Ll TUNOcE 30hiT1a
Hiti Nurseries (J. H. Bow- Nott PlantiCo. . ovvsisssnss Merideniiniits o oo cods 1) Octdl BusiTi6

ditehy  Brop ) 0o e 00 Pomfret Center ..... 8 Aug.22 36 Qakland Nurseries ......... Manchester \..:.ovens 5 July 23 3
Holcomb, Teyingiall s st Stmmshimy L S LA G 18 Qutpost Nurseries (L. D
Hlolduidee tS B I b Ledyard - (Address @onley, FProp.) i iiih Ridgefield .......... 50 Sept.18 03

Netwich )L . ol 2 (Septii21tiics Ouwerkerk & Van der Stam Yalesville ........... 15 Ang s 13
Hoogendoorn, €l L. Yalesvalletit, .0, /. | 1 Aug. 5 14 Park Gardens ..l cesveass Bridgeport .......... 1. Nov. /5 140
Horan & Son, Jas. ..... sk Bridodnoreldl S 2 Sept.19 03 Pequod Nursery Co. ....... Valesvillewtd L. cosil, 15 July 31 6
Hous’ton’s Nurseries Mansfield i L os s 10 Oct. 20 130 Perry, Wilfred S. .......... Waterbury ......... 1t @ctiiv2 |irag
Hoyt’s Sons Co., Inc., The Phelps & V. T. Hammer Co.,

Stephenuitl bl g Lo New Canazan .i.c..ns 400 Aug. 31 43 Bhe J. WS 8w e s e mn Branfordaati L. . Lo sl 2 Sept.30 106
FHubbard, (G015, 100 Lo . Cromwell .. oo ii. ., T ARG ATt : iPierson, Tney AN @romwelll Lo LT 60 Aug. 17 23
Tl Gurrts I U0 Sy Wallingford ........ I Oct. 23 134 i Plutmley; DR ULOE i Clintonvillesiasinz .. 1 Sept. 4 61
Hunt & (Co 9. W Lo i Hlartfordiiton i L 10 Aug.31 44 4 Polish Orphanage Farm .... New Britain ........ I Septirl s
Intra.vala, Hosephsiics.Ji ol Middletown ......... 1 | Sept. 21 o8 ; Pomeroy, Edwin C. ........ Northyillety. i Lol 1. Sept §. | 65
Jenmngs,_Gf ------------ Southport | .. Baislin 1 Nov. 3 138 Reumann, Theodore ........ Stamtord el Tics I Oct 10 i1ty
Jones; William .20 iy Norwallelnie. . Lo 1 Oct 15 126 3 Ridgefield Florist & Nursery
Kelley, Tames i ol o on New Canaan and % Co. (W. Pinchbeck, Prop.)

: Datiedanl o, Lol 0 Sept.12 83 i Tl e o Ridgefield" . .o oo 2 Sept.1o, ** 89
Kerner;'Eugehe ., 0olo. o Wioodbury 1400 7 Sept.22 103 . Rockfall Nursery Co.(P. Mar- i
Keso Nursery (J. J. Kelsey, il ottal [Prop)) L e an RovkTalll o siasnnion 50 Aug. .13 21

Brop) il eeeriiaens ity bR I':iSeptil 4 9563 Rowayton Greenhouses, Inc:; ¢ Rowavten . ssmeessls I 0eptin5 i 70
Keystone Nurseries (H. H. Rushworth, Edwin ......... Nalesville .cuss s, ToeisAvio i Bl pe

Kellner, Prop. ). ... deveess Danbupy it oo v, 1. Sept. 10 15 Russell S SRR U Newington .......... T et 1Ty
Leghorn, John Join. i 00 .. ACrewe 18y 0L 2 Aug. 3 0 Saxei8 Elotoibiiiiveiing Wiaterburyilsiddo. il 1o 0ick 23 T30
Long Hill Nursery (John Schacffer Bros. Nursery: s Ledyard o ovswnii . 30 Aug. 17 )ic2d

Ecknery Brop) il oninn, Burnside /0., ool Gerd Octasvzulings Scheepers, Inc., John ....... Statatord 'l Bl 14 Sept. 2 56
Malavasi & Son, Sam ...... New Haven ........ 1 @ty iTgglbeR Seolt’ s aNurseries L. vl vl Hanibordibraiir e s 5 Dec. 8 146
MallettiColiGeo VAL Vs ok vl Bridgeportile. cxaseus I Sept.1z 400 Sierman; @ H, Ll LRVIE] Hartiord o . 8 Aug.26 38
Maplewood Nurseries (T. H. Southport Nursery (L. Coari,

Beabody, tProp. )l . (il IS el s T A 1 ' Qcti15iTos 2o o) R T o ) G Senthport N 0e. 00 0L 10" Ang 21 2s
Marigold Farm (H. Kelley, : South Wilton Nurseries .... South Wilton ....... 37 iSept. alicingLE

1Eerg o A DR R ) New Canaan ....... 51Oct. 2 1108 : State Forest Nursery (A. F.

Marshall Reobert il nluba Wethersfield ........ 104 . Qctsinzie 1o Hawes, State Forester) .. Weatogue .......... 2 .Sept.12 | 82
NEcier: T VaRGEI L BT West Hartford ..... 1. Aug. 22 i34 State Street Nursery ....... New Haven ........ 2. Sept. 1 'Eo
Merwin Lane Nursery ...... Harheld b, S0 00 2, Sept. wo:ligy SleckyiBhagyuAs o oo LRI NEWEOWIL] Jies o bonld oo 6 1@etiit3n 12l
Middeleer, Charles ... G0t Darien sl by 10 Sept.19 96 Steck iHarold WL a8 L1 Barmingion . . ..e et 1 ESept.22 | log
Millane ‘Tree Expert Co. ... Middletown ... .cqu. I “iSept.oliiuiza Steck, 'Mrs. Sarah B, ....... Bethel ' L ala i Tl Septi28) 104
Noroan, W iB g No. Stonington Stratfield Nurseries ........ Bridgeportiiiz. e 15 Nav, 3111139
(Address Westerly, : Stratford Florist Co. (C. A.
IBA. L Sl Oct.lir3iliazs Cooper, Prop.) Loalliy iy Strattord |, oot 1 'Septi12 v 81
New Haven Nurseries (L. A. Stratford Rose Nurseries

Soldan, Prop.) Bl e New Haven ........ 147 Ock e iR (John Bartow. ' Prop) o8 [ iStratford . Wi LETlate 1 Sept. 3 58
New Haven Park Commission- . Sunny Ridge Nursery (C. A.

ers (G. X. Amrhyn, Sunt.) New Haven ........ 16 . .Septi giitizy Steck e Prop) s il Bethel . pvsaiinisis 6. Sept. 22 102
Newington Gardens ....... LHANEWINgIon . e 2\ Alglzz)iliae
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No. of

Certificate Cer-

Name of Firm Address Acreage Issued tificate

Szirbile & €o.Geo: . oo New i Haven i T2 0 ety 164 127,

Tanner’s Nursery Co. ...... Manchester ......... 4 Aug.26 39

BHommas DWW .. s sl Highwood .......... 1 Sept.14 86
Tow Path Gardens (S. W. {

Eddy; Brop: ) ehiral it ek Amon il s Sl ik 1 Dec. 10 149
Wpson; R EE o Marion | v sieaiae o 24 1Septi . 02
Vanderbrook & Son, Chas. L. Manchester*......... 11 Aug. 13 20
Van Wilgen Nurseries ..... Branfordi o ciosaiies et s 2l
Vasileff, Nicholas .......... Greenwiehl, L.l I Sept..'4 17162
Verkade’s Nurseries ........ New London, Lyme

and Chesterfield .. 20 Aug.20 28
Wallace Nurseryi. ... s Wallingford ....:..: 5 Sept. 4 59
Wayside Farm Gardens .... Thomaston ......... 1 Sept. 5 68
Wheeler, Chas. B. ......... No. Stonington ..... 2} Sept. 241151
Wilcox, ‘Harry 1), s cvoeuine AVONIEE e dda aats I..:Sept. 1% 570
Wildsi Eletity @ . vvasias Greenwich and Nor-
; wallevabi . . st 20/ Sept: T4 48
Wilsemr & ol CIE. ... oo, Manchester ......... 75  Aug. 19 25
Woodralf 4G LUV . v wavoias Orangertdell L i 1 Sept.18 094
Yale University, School. of

Borestey iy L i s L T New Haven ........ 2| Sept. /1 49

ZAckEEarEIET | Sl S Deep River ......... S, Sept. ouly2
Potall 151 nunseriesilig viily iasnss 2,731 acres

INSPECTION OF RASPBERRY PLANTATIONS

A number of raspberry growers and nurserymen ‘applied for
inspections in order to obtain certificates for plants free from
mosaic. Consequently two inspections of each were made by
Entomologists and Botanists of 11 plantations, mostly in nurseries.
Some of these plantations contained too much mosaic to grant
certificates, but six special certificates were granted, as follows:

SpecTtAL CERTIFICATES ON RASPBERRY PLANTS

No. of
: Certificate Cer-
Name of Firm Address Variety Issued tificate
Barnes Nursery & Orchard Co.Wallingford {IS_I:IE:;ES Sept. 28 7
Batte S Co L iCHRE 0T Ll Manchester. { g{?ﬂggﬁ) Sept.30 11
Cuthbert
Conine Nursery Co., F. E. ...Stratford .. 1 Kansas Sept. 28 8
| St. Regis
Long Hill Nursery (John ;
ECkNer MPEOD NiLovs v s sl Burnside ... St. Regis Sept.28 10
[Columbian
Cuthbert
Rockfall Nursery Co. .:cvvves Rockfall ... { Kansas Sept. 28 6
| Plum Farmer
| St. Regis
Scheepers, Inc., John ........ Stamford... LaFrance Sept.28 ¢
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NURSERY DEALERS

As provided by the new law, dealers in nursery stock must also
register, and notices and application blanks were sent out to all
addresses of dealers that could be obtained, and notices were pub-
lished in the newspapers, calling attention to the provisions of the
new law. As a result, 57 dealers’ permits were issued for the six
months from July 1, when the new law went into effect, until

OFFICE OF STATE OF CONNECTICUT NEW HAVEN
STATE ENTOMOLOGIST ] CONN.

. 192

CONNECTICUT AGRICULTURAL EXPERIMENT STATION

DEALER'S PERMIT

Ohis is to Certifp that o

has registered as a dealer in nursery stock as provided in Chapter
265, Public Acts of 1925, and is therefore authorized to buy, sell, and transport stock within the State.

Not valid after. 192 .

State Entomologist

Fic. 39—Facsimile of dealer’s permit, less than two-thirds size.

December 31. These permits were issued only for the remainder
of the current year. The list of dealers is not included in this
Report, though a facsimile of the permit is shown in Figure 39.

OuT-0F-STATE SHIPPERS

Following the provisions of the new law, nurserymen in other
states wishing to ship nursery stock into Connecticut are required
to file copies of their inspection certificates’ with the State Entomo-
logist, and receive permits allowing them to ship stock into the
State. Application blanks were sent to all nurserymen who filed
certificates and to others whom we thought might wish to fill
Connecticut orders. The requirements of the new law have also
been published in the nursery journals. The permit issued to each
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firm covered the same period as the inspection certificate filed by
that firm. For the six months from July 1, when the new law
became operative, until December 31, 107 such permits have been

-

" OFFICE OF STATE OF CONNECTICUT NEW HAVEN
STATE ENTOMOLOGIST CONN.

NO. __192
CONNECTICUT AGRICULTURAL EXPERIMENT STATION
SHIPPER’S PERMIT
Ghis is to Certifp that
of 3 has lied with

the requirements of Chapter 265, Public Acts of 19.25. and is therefore permitted to ship nursery stock
into the State of Connecticut.

Not vabidiafter— = et Lol S 190,

State Entomologist

Fre. 40.—Facsimile of shipper’s permit, less than two-thirds size.

issued. They are called “shipper’s permits” and a facsimile is
shown in Figure 40. The list of nurserymen receiving them is

not published in this Report.

INSPECTION OF IMPORTED NURSERY STOCK

The nursery stock entering Connecticut from foreign countries
during 1925 has been fruit and rose seedlings for propagation.
This stock has been inspected as in preceding years mostly by
Mr. Zappe, though assisted at certain times by, Messrs. Walden
and Rogers. The number of shipments, cases and plants was less
than in 1924, as shown in the table below which gives the statistics

for the past six years:
s No. of No. of No. of
Year Shipments Cases Plants
(50 e PN W R 17 87 814,491
TORL LS ainlaiavs & 375 5 miniimareis « o'e 21 126 1,228,560
TQ22 WL ald s G sl pi5e 4 30 159 1,997,595
7023} s sk cunis el d i n 35 179 ] 1,081,805
TOPA, i ia b siemimers's o » » 33 313 3,480,170
27 277 2,077,346

e B ——
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These 27 shipments were im i i
hes ported by eight different Con-
nﬁactlcut firms, 18 of them being consigned to two firms %lf
fn :niotagntur'nb%r,fm'sh1prr11<ents contained rose stocks and Io.ship—
s contained fruit stocks. One shi i i
Uty ipment contained both fruit
TI}{1§=, time required to inspect this stock is equivalent to one man
working 40 days and this time, together with the cost of travel
ang fothe;r necessary expenses, amounts to about $500.00
this material, 1,233,334 plants were rose stocks and 1 754,-
o12 were fruit stocks, the number of each variety being sh wn it
the following table: e

FRUIT STOCK

AVarilety No. Plants Total
Apple ............. e s mmenrige il 755,512
pple, dwarf (Doucin) .......... 6,000
L B ;
Bear Mo IR ) e e ?45’000
I S e e
Quince v, uea dos o b 1 61,500 1,754,012
it ROSE STOCK
Osa natlefti aepd Lot iR L 1,109,750
ROSA  EHEORE 1 4o e 2 T 113,584 1,223,334
: S i
2,977,340

Though the greatest number of shi
land, the greatest number of case Sdlpments e ‘HOI_
as the following table will showsz L

SOURCES OF IMPORTED NURSERY STOCK, 1924-1925

ISountry No. Shipments  No. Cases No. Plants
Hraltllce ................. 10 167 1,004,000

= aliand Shn oL i 14 105 900, 8
nglands (45 et cbiaid 2 o
Cansday, o e I 411 73’7}52
27 277 2,977,346

The follow o :
& mgn{c})1 Sl(?wmg table shows the quantities of stock as inspected

Month 1 i
RPN P N zi. Shlements No. Czases No.IPlants
}Daecember .............. 2 21 21;,(5)068
L BHALY: © L5 o sl S o 8 32 307’7
Mebrlilary .............. 3 34 365’623)3
0 g:icl ................. 2 18 180:000
e 8 152 1,701,500
................... 3 18 100,012
27 277 2,977,346
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In addition to the material tabulated above, there were 19
shipments containing 25 packages of seeds, mostly of trees and
palms, which were not inspected in Connecticut.

Of the 27 shipments inspected, 18 shipments or 66 per cent,
were found infested with insects or plant-diseases. One of them,
Aporia crataegi Linn., on apple and pear stock from France, is
considered a dangerous insect pest, avhich should be kept out of
the United States if possible. Details regarding the pests dis-
covered in these shipments are given below :

PESTS FOUND ON IMPORTED NURSERY STOCK

18 Shipments Infested.
/ Insects
Acronycta rumicis Linn., on cherry stock. (I shipment.) Andre Choplin,

Angers, France. ! i
Aporia crataegi Linn., on apple stock. (3 shipments.) Franco-American
Seedling Co., Angers, France; Andre Choplin, Maze, France (on

pear and apple stock). i
Calophasia lunule Hubner, on pear stock. (1 shipment.) Andre Choplin,

Maze, France, ;

Emphytus cinctus Linn,, on rose stock. (13 shipments.) Fa. As. Ouwer-
kerk, Boskoop, Holland; Walter C. Slocock, Woking, England;
M. Gielen, Oudenbosch, Holland ; Oudyk Bros., Boskoop, Holland ;
. H. Woldering, Veendam, Holland; B. Ruys, Ltd., Dedens-
vaart, Holland; Andre Choplin, Angers, France.

Gelechiidae sp. on cherry. Andre Choplin, Angers, France.

Lepidopterous cocoon, on apple. Andre Choplin, Maze, France.

Leptocryptus lacustris Sch., on quince. Andre Choplin, Angers, France.

Notolophus antigua Linn., egg mass on apple leaf. (1 shipment.) Franco-
American Seedling Co., Angers, France.

Plant Diseases

Crown Gall on rose stocks. (2 shipments.) M. Gielen, Oudenbosch, Hol-
land; Andre Choplin, Angers, France.

INSPECTION OF APIARIES IN 1925

In 1925, as for several years past, the apiary inspection work
has been done by Messrs. H. W. Coley of Westport and A. W.
Yates of Hartford, on a per diem basis. Mr. Coley covers the
southern half of the State (Fairfield, New Haven, Middlesex
and New London Counties), and Mr. Yates the northern half
(Litchfield, Hartford, Tolland and Windham Courties).

This work required a total of 130 man days and the entire cost
for the season was $1,881.45.

Fewer apiaries were inspected in 1925 than in 1924, though
the apiaries averaged slightly larger than last year. The follow-
ing table shows the number of apiaries and colonies inspected
and the average number of colonies per apiary for each year in
Connecticut, since the inspection work was commenced in 19710.
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SIXTEEN YEAR RECORD OF APIARY INSPECTION IN CONNECTICUT

Average Average

¥ No. of No. of No. Colonies Cost of Inspection
Year Apiaries Colonies Per Apiary Per Apiary Per Colony
1910 208 1,505 7.6 $2.40 28
1911 162 1,571 9.7 1.99 21
1912 153 1,431 9.3 1.96 21
1013 189 1,500 7.9 1.63 21
1914 463 3,882 8.38 1.62 .19
1015 494 4,241 8.58 I:51 178
1916 467 3,808 8.34 1.61 .19
1917 473 4,506 0.52 1.58 .166
1918 395 3,047 7.8 1.97 .25
1919 723 6,070 ° 112 2.45 .29
1020 762. 4,797 6.5 2.565 41
1021 751 6,072 9.2 2.638 .24
1922 797 8.007 10.04 2.60 .257
1923 725 6,802 9.38 2.55 .27
1924 053 8,920 0.4 2.42 25
1925 766 8,257 10.7 2.45 .22

In 1925, apiaries were inspected in 118 towns against 142 in
1924 and 119 towns in 1923.

Inspections were made in the following 16 towns in 1925 which
were not visited in 1924 : Fairfield County: Bethel; Middlesex
County: Saybrook; New - London County: Lyme; Litchfield
County: Harwinton and New Hartford; Hartford County:
Bloomfield, East Granby, East Windsor, Granby, Hartford, Marl-
borough, Suffield, Windsor and Windsor Locks; Tolland County :
Hebron; Windham County : Scotland.

On the other hand, the following 41 towns where inspections '
were made in 1924, were not visited by the inspectors in 1925 : Fair-
field County: Brookfield, Fairfield, Monroe, Newtown, Stratford,
Trumbull, and Weston; New Haven County: Branford, East
Haven, Hamden, Milford, New Haven, North Branford, Orange,
West Haven, Wolcott and Woodbridge ; Middlesex County : Mid-
dleﬁqld; New London County : Ledyard, New London, and North
Stonington ; Litchfield County : Bridgewater, New Milford, Rox-
bury, Washington, Woodbury; Hartford County: Enfield, New
Britain, Plainville, and Southington; Tolland County : Andover.
Ellington, Somers, Stafford, Tolland, Union, Vernon, and Will—,
ington; Windham County: Ashford, Eastford, and Pomfret.

Evurorean Four Broop

European foul brood is a bacterial disease of the young larvae
caused by Bacillus pluton. It is more destructive in spring and
early summer than at other periods of the year. The cell con-
tents are usually not gelatinous or ropy, and though the odor of
fermentation is generally present, it is not very offensive. The
remedy is to requeen the diseased colonies with Italian queens,
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and to build up strong colonies by uniting two or more weak
colonies if deemed necessary. :

Of the 766 apiaries and 8,257 colonies inspected in 1925, 19
apiaries and 42 colonies were found infested with European foul
brood. This is 2.48 per cent. of the apiaries and .507 per cent. of
the whole number of colonies inspected during the season, This
is a somewhat larger percentage of the apiaries and slightly
smaller percentage of the colonies ‘than were found infested by
this disease in 1924. The following table shows the figures
regarding European foul brood since the inspection began in 1910.

RECORD OF EUROPEAN FOUL BROOD

Percentage of Infestation Percentage of Infestation

Year Apiaries Colonies Year Apiaries Colonies
1910 75:9 49.7 1918 0.8 3.3
1911 51.8 27.4 1919 6.6 1.2
1912 47.7 23.5 1920 4.3 1.5
1913 44.4 24.5 1021 3.91 1.26
1014 32.6 13.9 1922 4.14 85
1915 26.1 10.3 1023 2.34 .36
1916 188 7.05 1024 1.78 .526
1917 16.7° 4.86 1025 2.48 .507

During 1925, European foul brood was found only in Nauga-
tuck, New Haven County ; Lebanon, New London County; Corn-
wall, Watertown, and Winchester, Litchfield County; Canton,
Granby, Marlborough, and Suffield, Hartford County; Hebron,

. Tolland County; Plainfield, Putnam, and Sterling, Windham

County. None was found in Fairfield and Middlesex Counties.

AMEericanN Four Broop

American foul brood is also a bacterial disease of the larvae,
caused by Bacillus larvae, but it attacks at a later stage of the
brood development than does the European foul brood. It
usually shows when the larvae are mature and pupating after the
cells are sealed. The diseased cells become sunken, and if broken
open, the contents have a peculiar ropy or stringy consistency and
a very offensive odor. The remedy has been to shake into clean
hives, destroy the infected combs, and disinfect the old hives.
Now it is feasible ‘to sterilize the combs by soaking them in an
alcohol-formalin solution containing 20 per cent. formalin, after
which they can safely be used.

Of the 766 apiaries and 8,257 colonies inspected in 1925, 26
apiaries and 38 colonies were found diseased with American foul
brood. This is 3.26 per cent. of the apiaries and .446 per cent. of
the whole number of colonies inspected in 1925. This is'a some-
what larger percentage of infestation than has been found for
several years, as the following table will show :

INSPECTION OF APIARIES 249

RECORD OF AMERICAN FOUL BROOD

Percentage of Infestation Percentage of Infestation

Year Apiaries Colonies Year Apiaries Colonies
1910 o 0 1918 1.0I .32
1011 o [o] 1019 3 1.1
1912 o o 1020 1.18 25
1913 0 o} 1921 2.5 .56
1014 1.07 7 10922 1.38 27
1015 8 .18 1023 .965 .323
1916 1.07 15 1024 1.04 22
1917 42 7 10925 3.20 424

During 1925, American foul brood was found in Rid
Stamford and Wilton, Fairfield County: Meriden, Wallirz?;tﬁoerlg’
and Waterbury, New Haven County; Cromwell and East
Haddam, Middlesex County; Norwich, New ILondon County;
Litchfield, Plymouth, and Torrington, Litchfield County ; Andover’
Tolland County; and Bristol and Manchester, Hartford County’
None was found in Windham County. .

SACBROOD

_Sacbrood or pickled brood is a disease caused by a filterable
virus, and is often rplstaken for European or American foul
brood. The larvae die about the time the cells are capped and
lie on their backs with heads turned upward. . The color, though
variable, is often light yellow or brown with head nearly black.
The body 1’% iwo]len and the contents are watery, but there is no
ropiness. e entire cell contents can readily b i
as ’i‘f enclosed in a sac. s

reatment for sacbrood consists in keepi

Tre ping bees from contact
with infected honey, frames and hives, and i iti

£ ’ ’ mn %
onies to make strong ones. , sy
. hI.n 1925, sacbrood was found in 26 apiaties and 69 colonies

1s 1s 3.39 per cent. of the apiaries, and .
colonies examined. . Tt spime i
RECORD OF SACBROOD

Percengage of Infestation Percentage of Infestation

Year Apiaries Colonies Year Apiaries Colonies
1910 o o} 1018 .253 032
1911 ik .51 1919 1.24 .13
1912 o Several 1920 1.18 229
1913 o 2.8 1921 1.06 ZE5Y
1014 2.50 2t 1022 1.37 .187
1915 2.02 47 1923 .53 .086
1916 428 .051 1024 1.78 .52
1017 1.48 199 1025 3.39 836
ParALYsIS

Adult bees are sometimes sickly, and are said to have paralysis.
The cause may be poisoning or several other conditions, and it is
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Abpiaries
usually impossible to give advice regarding treatment, partic- 2 2
ularly until more is known about symptoms and conditions con- L T 3 @
< . 4 own a 2
cerning the apiary. ‘ 2 =

2 -
8 Middlesex County—cont.:

STATISTICS OF INSPECTIOM : B o ’ 3
The statistics of apiary inspection by towns and counties may \ gﬁﬂfﬁ’ébro"k” ? (I)
be found on the following pages, with summary on page 253. o ok sy -
- ; Westbrook .... I I
Apiaries  « Colonies Foul Brood Mg
MR- B R R SRR T T e
172} X 9 w vt o
Jopn g g & g 8 & b ’E New London County :
E é E C!i 5 a z‘/% & IBozrah® .. .. 4 0
Fairfield County: Colchister Loy 0
Pothel .0l i 0 0 0 o o %;; gt 3 g
Danbury o5 2 I 44 8 o 0 8 0 L :
Darden b L 7 1 46 1 o 0 o 1 Gr?t?m ------ g .
BEaston .. Ll 4 o 91 o] 0 0 o 0 e .
Greenwich .... 28 3 200 7 1) 0 7 o : g g :
New Canaan .. 12 1 103 6 o o 6 (o)l Llsmfé -------- : ‘i
Norwalk (... 6 o] 53 (o] 0 o o o Myont e -
Redding ...... 2 o] 8 0 o] o o 0 Norw‘i,ch ~~~~~ 5 e
Ridgefield ..... 4 1 16 1 1 (o] 0 0 o L me- PR g =
Sheltony ot 1 o 28 o o o 0 0 Presto}I,I ----- . ?
Stamfordi . 35 4 333 8 5 0 3 o S d g
Westport ..... 1 o 7 0 ‘0 (o] 6} 0 o " g
Wilton | vus o s 6 I 123 I I 0 0 0 S?on?n AR 5 ?
N eSOt os s Bl Pnun B s
New Haven County: | —7; —g
Beacon Falls .. 2 o} 27 o 0 o} 0 0 ;
Chels)hire ...... 7 0 81 0 o o 0 0 i (chficld County::
derby | on o e 3 I 22 1 0 0 1 Dy
Guilford ...... 2 0 28 o 0 ) o 0 %2;’&2%1;151&(1 5 g ;
Madison ...... 2 1 26 I I 0 o (o] i GNP .
Meriden .G 24 o 195 (o} o o o o i N e
Nangatuek ... 12 2 31 6 0 3 3 o ey 5 ;
North Haven .. 5 0 45 o o 0 [0} o oy 9 :
Prospect 100 2 [o] 16 o o] 0 o o Harwintéri ----- 7 S
Seymour’ ... 2 I 36 I o o I [0} E Ig .
Wallingford .. 26 6 174 14 4 o 10 0 iR . :
Waterbury ... 2 1 89 3 3 o o (o} N i J
] e
(2 s 10 2 4 . 7 g §g;tf}(1)1Canaan A i g
Middlesex County: g;.}]’;?b(f;}}'l ..... g (1)
Chester  aui.iis 8 I 8o 2 o 0 2 0 < b vogt i, 3 .
Gligtonui). 45 4 62 19 3 o 16 o} SR 5
Cromwell ..... 2 o 66 o 0 o 0 o e s i
Durham ) .o 2 08 3 2 o o 1 e ;
East Haddam.. 7 0 120 5} o 0 0 o e ;
East Hampton. 14 0 166 o o o o o j
St L 4 1 72 2 0 ¢} 2 o  § '—141 —_8
Haddam 2ia0e 4 o 8 o (o] o 0 o !
Killingworth .. 2 1 9 3 0 0 3 o i

Colonies

e
0 i »O ca’ok)' {? Inspected

142
78
59

104

130
61

140

53
440

38
44
16

83
25
45

1,638

57
22

34
70
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Average cost Per apiary ....eieseensbsnives 2.45
Average cost per colony ..........veeennnnn 22

REPORT OF THE GIPSY MOTH WORK

Year Ending June 30, 1925.
By Joun T. AsawortH aAND W. E. BrirToN.

This work has been carried on as in preceding years by State
and Federal agencies working in close and friendly co-operation.

The Federal agencies have scouted the towns near and outside
the margin of the infested area in order to prevent further spread,
and the State appropriation for the most part has been expended
within the area known to be infested. This close co-operation
has rendered the work far more effective than could possibly
result if both agencies worked independently. 'We hereby express
our appreciation and thanks to Mr. A. FF. Burgess and his assist-
ant, Mr. H. L. Blaisdell, of the Bureau of Entomology.

In the following pages will be found a brief account of the
work done by both State and Federal forces in each town,
arranged by counties. Under towns is mentioned only the number
of infestations sprayed, but the amount of spraying done in each
town may be learned from the table of statistics, pages 267-269,
where the quantities of poison used are given (25 pounds of lead
arsenate make 400 gallons of spray mixture).
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A report on larvae and pupae is also given in the tables; scout-
ing for larvae is done both before and after spraying, around
the colonies discovered during the winter. Most of the larvae
here reported were found before spraying, and all such larvae and
pupae were killed by hand.

New EQuiPMENT

Duing the year ending June 30, 1925, considerable new equip-
ment was bought and some of the-old renewed : 1,500 feet of new
spray hose was purchased from the Acme Rubber Company, and
a saving of ten cents per foot effected by using couplings from
old or leaky hose. The old Corona typewriter was turned in as
part payment for a guaranteed second-hand Remington machine.
The old Ford touring car was exchanged toward a new Dodge
touring car. The two oldest Ford trucks were also turned in
and replaced with new ones; three new Ford trucks were added
to the fleet, which now numbers nine Ford delivery trucks and one
Dodge and one Buick, both touring cars. A Ford Dealer’s cabinet
with repair parts, one electric drill, one portable auto jack, and
several small tools, such as wrenches, drills, screw drivers and
hammers, have been added to the storehouse equipment.

DEetraiLs oF THE WoRK BY TowNs

The following pages give a detailed account of the conditions
in each town where work was done.

WINDHAM COUNTY

BROOKLYN—27 INFESTATIONS—Q03 EGG-CLUSTERS.

Brooklyn was scouted during September and October by State
men. The town was found to be generally, although not heavily,
infested. Egg-clusters were found in 57 different places (count-
ing single egg-clusters and colonies). At three of the colonies,
407 or almost half of the total number of egg-clusters were found.
Two of these infestations were found on land owned by Mr.
Benham, in the southern or Wauregan corner of the town; one
colony was found in woodland and a stonewall, the other in an
orchard ; 268 egg-clusters were found at these two places. One
other large colony was found in an orchard owned by Mr. Salmon
on Allen Hill. These three and 13 other colonies were sprayed
in June by State men.

KILLINGLY—43 INFESTATIONS—I,676 EGG-CLUSTERS

Killingly was used this year as a school in which to train men
in this work for the Federal Bureau, as well as for the State.
Most of the infestations found in the town were small for this

f
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territory ; there were only three colonies of over 100 egg-clusters
each. Omne of these was found in a stonewall on land owned by
Lewis Pringle, situated on the west shore of Old Killingly pond,
and contained 290 egg-clusters. Another colony of 120 egg-
clusters was found in an apple tree owned by Hiram Franklin,
just south of Danielson, on what is known as the Green Hollow
road. The last colony to be mentioned was one of 10I egg-
clusters, found on a white oak and in a stonewall in Dayville on
land owned by Stanley King. Twenty-one colonies were sprayed
in May by a State crew.

PLAINFIELD—21 INFESTATIONS—428 EGG-CLUSTERS

In Plainfield as in Killingly, the scouting was done by men
who were being trained, both State and Federal men doing the
work. Only two important colonies were found in the town.
The largest was a colony of 101 egg-clusters in white oak growth

. near the north end of Moosup pond, owner unknown. The other

was in shade trees and a stonewall on land owned by S. H. Dolly,
about one mile east of Plainfield village, where 89 egg-clusters
were found, most of them in the stonewall and all but one being
old egg-clusters. Twelve of the colonies were sprayed by State
men in June.

PoMFRET—71 INFESTATIONS—2,109 EGG-CLUSTERS

Pomfret was scouted early in the year by State crews. As in the
last two years, infestations occurred in all parts of the town.
About one-fourth of the total number of egg-clusters found were
old ones (or hatched). Several infestations were found in stone-
walls, but most of them were in woodland; the percentage of
orchard infestations was very small in Pomfret this year. There
were only three colonies where more than 100 egg-clusters were
found ; the largest was one of 436 egg-clusters, 191 trees in wood-
land owned by Mr. Wetherbee in the extreme southwestern corner
of the town being infested. The next largest colony was in two
white oaks owned by Mr. McGinnes, about one mile east of Pom-
fret station, where 280 egg-clusters were found. Another colony
of 114 egg-clusters was found in woodland and a stonewall on
land owned by Howard White, near Pomfret Landing. Twenty-
four infestations were sprayed in June by State men.

PurnaMm —68 INFESTATIONS—I,950 EGG-CLUSTERS

Scouting in Putnam was completed October 31, and the results
showed the town to be infested in about the same degree as last
year. There were four colonies of more than 100 egg-clusters
each, and four colonies of between 50 and 100 egg-clusters; the
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other colonies were mostly small ones. One of the largést col-
onies was in three oak trees and a stonewall on land owned by
Jerome Shippee, near the Putnam Town Farm, containing 189
egg-clusters. Another of 195 egg-clusters was found in an
orchard owned by Miss Bertha White, on the State road to Prov-
idence, just east of the Windham County.-Home. One of 127
egg-clusters was found on one white oak’in a pasture owned by
H. D. Dimond, in the East Putnam district. The fourth colony
of 105 egg-clusters was found in a pasture owned by Frank E.
C. Pearce; the egg-clusters were in.one oak, one hickory and in
a stonewall. Forty-two of the infestations were sprayed by State
men during May and June.

SCOTLAND

Scotland was scouted by a State crew the last of the season
when the foliage was about half grown. This made the work
slow and difficult, but the entire town was scouted and no infesta-
tions found.

STERLING—2 INFESTATIONS—&2 EGG-CLUSTERS

Federal men who were being trained scouted Sterling this year,
and only two colonies of more than five egg-clusters each were
found; both were in orchards near the Rhode Island line, just
north of the railroad. One orchard was owned by A. Gibson,
the other by H. M. Cook, and contained 11 and 16 egg-clusters
respectively. Single egg-cluster infestations were scattered
through the town, the greater portion being in the northern part.
Both colonies were sprayed June 2 by State men,

TroMPSON—I03 INFESTATIONS—5,250 EGG-CLUSTERS

In Thompson as in several towns in Windham County, the
scouting was done by Federal men who were learning to do the
work. The town was found infested throughout, and only three
of the largest colonies are mentioned. One of 200 egg-clusters
was found on roadside oaks near North Grosvenordale; another
of 175 egg-clusters was found in one apple tree in a pasture
owned by A, J. Barvia, near the railroad just north of West
Thompson station. A colony of 153 egg-clusters was found in
an orchard and oak woodland owned by John Andrews in North
Grosvenordale. By the time the spraying crews reached Thomp-.
son, the larvae were nearly full-grown, so only 22 of the infesta-
tions were sprayed before the work stopped. Spraying and
scouting for larvae was done by State men.
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Wo00DSTOCK—4I INFESTATIONS—3,002 EGG-CLUSTERS

3 About two-thirds of Woodstock was scouted by Federal men
late in the year; in fact egg-clusters were hatching when the work
was stopped. None of the colonies found were considered large
for this territory. At the largest colony, 58 egg-clusters were
found on one elm tree and in a stonewall, in the southeastern
corner of the town. Another of 54 egg-clusters was found in
an orchard owned by E. J. Cortiss, in the village of East Wood-
stock. The next largest colony was one of 26 egg-clusters in an
orchard owned by Margaret Potter, on the road leading north
from North Woodstock near the Massachusetts line. All the
other colonies had less than 25 egg-clusters each, and 15 colonies
were sprayed by State men.

NEW LONDON COUNTY

CoLCHESTER—5 INFESTATIONS—394 EGG-CLUSTERS

Colchester was scouted by State men and completed on April
28. Five infestations were found, all of them in the eastern half
. of the town. Two were large colonies for this territory; the
largest contained 325 egg-clusters in woodland owned by Edward
| i Brown, about two miles south of Colchester village. The other
\ ’ colony was about one mile eastward in oak and hickory trees on
land owned by Nicholas Clement, where 52 egg-clusters were
found. These and two other small infestations of eight egg-
clusters each were sprayed by a State crew, about the middle

: of June.

FRANKLIN—5 INFESTATIONS—18 EGG-CLUSTERS

Five infestations ,were found in Franklin by State men, all of
them being very small ones. The largest was a colony of nine
egg-clusters found in one white oak on land owned by B.
Bogacink, about one mile west of Franklin, on the road leading to
North Franklin. At each of the other infestations, three egg-
clusters or less were found. Two places were sprayed in June
by a State crew.

GriswoLD—3 INFESTATIONS—54 EGG-CLUSTERS

About two-thirds of Griswold was scouted, the time being

insufficient to complete the town. About 37 miles of roadside

; were covered and three infestations found ; one of 51 egg-clusters
was in an old apple tree on roadside, in the Pachaug district;

another of two egg-clusters was found in two trees (one maple

| : and one elm) on land owned by Ora Askholm, in the extreme
. northwestern.corner of the town; the third of one egg-cluster in

| | an apple tree owned by F. Peterstrom, about one mile south of
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Glasko village. Two places were sprayed by éfate men on
June 15.

GRrROTON—2 INFESTATIONS —27 EGG-CLUSTERS

A training school for the Federal Bureau was started in Gro-
ton, continued for several days, and a part of the town scouted
and only two infestations found. This region proved to.be too
sparsely infested for training recruits; and the school was dis-
continued. One colony of 17 egg-clusters was found in an or-
chard in Mystic village owned by ;Charles Benjamin; the other
had 10 old egg-clusters in apple and plum trees owned by H.
Shaughness near Eastern Point. One colony was sprayed on
June 17 by State men. i

LisBon

No scouting was done in Lisbon this year except for larvae.
This work was taken up in July after the spraying stopped. As
no infestations were found, the men were sent to look over last
year’s colonies. At one of these, larvae and pupae were found,

so every tree around this colony was climbed and thoroughly -

‘examined ; 285 larvae and pupae were found and destroyed by
State men. ‘

SALEM

. Salem was scouted the last of the season by a State crew and
“‘no ‘infestations found.

STONINGTON—I INFESTATION—IQ EGG-CLUSTERS

The work done in Stonington this year was of the same char-
acter as that done in Groton ; only one colony and five single egg-
cluster infestations were found ; then the men were transferred to
Thompson. - The colony was in white oaks in a pasture owned by
Mr. Cash Miller, about one mile south of Stillmanville, and con-
tained 14 egg-clusters. Five single egg-cluster infestations were
found scattered in and around the village of Stonington. The
colony was sprayed on June 16 by a State crew.

TOLLAND COUNTY

ANDOVER—T1 INFESTATION-—30 EGG-CLUSTERS

A State crew: completed the scouting in Andover on April 20.
One colony of 30 egg-clusters was found in one apple tree on
land owned by D. Fox, on the south side of the railroad near the
Columbia  line. This colony was sprayed on June 27 by
State men. ‘ :

B
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BoLTON—T INFESTATION—26 EGG-CLUSTERS

This town was scouted by State men during February and
March and one colony of 26 egg-clusters found. This was in
woodland owned by Sam Alavoid, about one mile east of Bolton
village. Two acres of woodland were sprayed by State men on

June 27.

COLUMBIA—2 INFESTATIONS—175 EGG-CLUSTERS

Two colonies were found in Columbia this year by State men,
both in the southwestern part of the town near the Hebron town
line on land owned by False Keosenity. One was found in apple
trees scattered along the roadside and contuained 46 egg-clusters;
the other was in woodland where 129 egg-clusters were found.
Eighty-eight apple trees and 29 shade trees were sprayed at one
colony and one and one-half acres of woodland at the other by
State men on June 26.

ELLINGTON—II INFESTATIONS—Q7 EGG-CLUSTERS

Seven of the 11 infestations found in Ellington this year were
on or near the State road from Vernon to Somers; none of them
were large and only four are mentioned here. The largest
infestation contained 28 egg-clusters. This colony was found in
apple trees owned by H. Schuldenfrei on the east side of the
State road near the Somers town line. Another of 21 egg-clusters
was found on a white oak in the margin of woodland owned by
Frank Goodiza, about one and one-half miles directly east of the
colony just mentioned. One of 17 egg-clusters was found on a
white oak owned by Clem Clark, near Ellington depot and an-
other of 14 egg-clusters in a white oak in the northwestern part
of the town. Seven of the places were sprayed by State men
the latter part of June,

HeBRON—1 INFESTATION—I2 EGG-CLUSTERS

One colony of 12 egg-clusters was found by State men in
Hebron this year, in maple and hickory trees and also a stone-
wall along the roadside in the village of Gilead on property owned
by H. D. Hodge. This colony was sprayed by State men on
June 25.

SOMERS—16 INFESTATIONS—81 EGG-CLUSTERS

Somers was scouted by State men, and the work completed on
November 15. Sixteen infestations were found scattered in the
four corners of the town, with nothing in the center. All the
colonies were small and were mostly in apple trees. The largest
colony was one of 17 egg-clusters in apple trees owned by Jos.

Y
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Pelcozasski, near the Massachusetts line. Another of 15 egg-
clusters was found on two oaks owned by M. Keeney, in the
village of Somerville. These two colonies were the largest, and
most of the others were single egg-cluster infestations. Six of
the places were sprayed in June by State men.

1,200 EGG-CLUSTERS

STAFFORD—55 INFESTATIONS

Several large colonies were discovered in Stafford this year by
State men. The largest contained 225 egg-clusters on a white
oak and an apple tree in a field owned by Fred Ramyoni, about
one and one-half miles north of Orcuttville. Another of 117
egg-clusters was found in an orchard owned by Charles Stebbens,
in the northwestern corner of the town. A colony of 93 egg-
clusters was found in apple and oak trees and a stonewall owned
by Mr. Sartonia, just east of Staffordville post office. There
were 10 other colonies of between 30 and 40 egg-clusters each.
Thirty-four places were sprayed late in June by State men.

VERNON—2 INFESTATIONS—47 EGG-CLUSTERS

Vernon was scouted by State men, the work being completed
on February 7. Two infestations were found; one, a single egg-
cluster, on a white oak, on town property in the village of Rock-
ville. The other contained 46 egg-clusters found in four white
oak trees on land owned by Otto Broll, near the center of the
town. This colony was sprayed by State men on June 29.

HARTFORD COUNTY

Avon

The work in Avon was confined to the territory around last
year’s infestation. Three miles of roadside and several acres of
woodland were scouted and no egg-clusters found. ;

BErLIN

Berlin was scouted by State men and the work finished on May
14. No infestations were found.

BLooMFIELD—3 INFESTATIONS—25 EGG-CLUSTERS

State men finished scouting in Bloomfield on January 5. Three
small infestations were found ; one was a colony of 11 egg-clusters
on oak and ash trees in a pasture owned by J. G. Hawley, just
east of the railroad on State road leading from Bloomfield to
Blue -Hills Avenue, Hartford. Another colony of 11 egg-
clusters was found one mile further south on the east side of the
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railroad in apple trees owned by A. Corte & Son. The third was
a colony of three egg-clusters found on oaks owned by Mr. Fuller,
near the Simsbury line on the south side of the State road leading
from Bloomlfield to Simsbury. Two places were sprayed on June
17 and 18 by State men.

EAST GRANBY—2 INFESTATIONS—8 EGG-CLUSTERS

The two infestations found this year in East Granby were both
reinfestations. At Mr. Vitten’s place just north of the post office,
eight egg-clusters were found on willow trees. Larvae were
found at Mr. E. W. Kellogg’s place later in the spring, so spray-
ing was done at both places on June 19 by State men.

EAsT HARTFORD—I INFESTATION—16 EGG-cLUSTERS

One colony of 16 egg-clusters was found in East Hartford this
year in the southern end of the town in the margin of a swamp on
land owned by H. C. Keeney. This colony was sprayed on June
15. All work in the town was done by State men.

East WinDsor—4 INFESTATIONS—107 EGG-CLUSTERS

All four infestations found in East Windsor this year were in
one group located near the center of the town. The largest was
n white oak trees at Mr. C. S. Clapp’s place, where 69 egg-
clusters were found. Another of 22 egg-clusters was found in
oaks and ironwood trees at Mr. R. H. Bartlett’s. The next
largest was a colony of 13 egg-clusters in a pasture white oak
owned by Oliver Fenton. The fourth infestation was a colony
of three egg-clusters in a white oak owned by F. N. Barber. The
two largest colonies were sprayed on June 17 by State men.

ENFIELD—1 INFESTATION—2 EGG-CLUSTERS

Only one infestation was found in Enfield this year by the
State crew that scouted the town. One old and one new egg-
cluster were discovered on one oak and a maple tree owned by
F. M. Davis, in Hazardville. No spraying was thought necessary.

FARMINGTON—I INFESTATION—Q EGG-CLUSTERS

The infestation in Farmington this year was a reinfestation of
last year’s colony in the northeastern corner of the town in wood-
land owned by Mr. Charles Beach. Three old and six new egg-
clusters were found on oak, pine and spruce trees, and on June
12, a State crew sprayed about two and one-half acres of wood-
land in and around this colony.
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GrANBY—S8 INFESTATIONS—312 EGG-CLUSTERS

Eight infestations were found this year by State men in Granby,
with a total of 312 egg-clusters. Of this total, 288 egg-clusters
were found in three of the colonies. At the largest colony, 195
egg-clusters were found in woodland owned by Max Shinder, in
the southwestern corner of the town. Another colony of 73
egg-clusters was found in one apple tree in the margin of a wood-
land owned by Edwin Dewey,« one-half mile north of West
Granby post office. The third was a colony of 20 egg-clusters
in an apple tree owned by Frahcis Spring, near the Suffield town
line in the northeastern corner of the town. Four places were
sprayed by State men on June 20.

HARTFORD—Q INFESTATIONS—I49 EGG-CLUSTERS

Although one more infestation was found in Hartford this
year than in 1923, the total number of egg-clusters was greatly
~ decreased ; in fact 894 less egg-clusters were found this year than
in 1923. The colony on the river flats just east of the Fuller
Brush plant was again the largest infestation found in Hartford.
Ninety-nine egg-clusters were found this year, where last year
there were 936. Considering the difficulties met in handling this
infestation, the results of last year’s work are considered very
satisfactory. Another colony of 22 egg-clusters was found on
maple and poplar trees at No. 46 Vernon Street. The next
largest was a colony of 10 egg-clusters found on elm and willow
trees, on Flatbush Avenue. The six other infestations were all
small, three of them being single egg-cluster infestations. Eight
of the places were sprayed by State men about the middle of June.

MANCHESTER

The scouting in Manchester this year was not completed, and
only 12 miles of roadside covered, when the men had to be taken
to fill vacancies in other crews, and before the work could be
taken up again, the spraying season started. No gipsy moth
infestation was found in the town as far as it was scouted.

NEw BRITAIN—3 INFESTATIONS—I5 EGG-CLUSTERS

Three small infestations were found in New Britain, the
largest being at last year’s colony on Bassett Street, opposite
the High School. Nine egg-clusters were found on oak and
pear trees here, where 110 were found last year. The other two
infestations were on Washington Street, about one mile north of
the colony just mentioned. One contained five egg-clusters on
maple shade trees on city property, and the other was a single
egg-cluster in an apple tree owned by John Cill. Two colonies
were sprayed by State men on June 11.
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Sourr WINDSOR—3 INFESTATIONS—40 EGG-CLUSTERS

Three colonies were discovered this year in South Windsor
by a State crew. One colony of 24 egg-clusters was on poplar,
apple, locust and plum trees in the northwestern corner of the
town. Another of 13 egg-clusters was found on a roadside
apple tree owned by T. E. Sheppard, in the northern part of the
town near the East Windsor line. The third contained three
egg-clusters on three apple trees owned by Charles Parker, in
the southeastern end of the town near the Manchester town line.
All three places were sprayed on June 16 by State men.

SUFFIELD—I0 INFESTATIONS—784 EGG-CLUSTERS

Four of the 10 infestations found this year in Suffield were
large ones although easily handled, as they were all on trees in
open country. The largest was a colony of 371 egg-clusters in
willow trees along the brook running parallel with the railroad
just north of West Suffield village. Another colony of 143 egg-
clusters was found a little further up the same brook on willow,
white oak and walnut trees owned by Henry Barr. Another
colony of 132 egg-clusters was found in one white oak on land
owned by O. R. Austin, about three miles north of West Suffield
village. The fourth largest colony was on oak trees in a pasture
owned by Henry Sheldon, near the East Granby town line on the
State road leading from West Suffield to East Granby, where 114
egg-clusters were found. Three infestations were sprayed in
June by State men. )

SIMSBURY—3 INFESTATIONS—72 EGG-CLUSTERS

Two of the infestations were found in the northwestern corner
of the town, one of 32 egg-clusters and one of 11 egg-clusters,
both in woodland owned by G. P. McLean and Mr. Furlong.
The third colony was in apple trees owned by John Kilikoelski,
in the extreme southern margin of the town, where 29 egg-clusters
were found. Two of the colonies were sprayed in June by
State men.

WETHERSFIELD—2 INFESTATIONS—3 EGG-CLUSTERS

Both infestations were close together in the east end of the
village near the Connecticut River, in the same locality where
last year’s big infestation of 622 egg-clusters occurred. Two
egg-clusters were found at one place and one at the other. Both
places were scouted for larvae on June 1o, and as none were
found, no spraying was thought necessary.
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WINDSOR—2 INFESTATIONS—54, EGG-CLUSTERS

A State crew completed the scouting in Windsor on October
18. One colony of 46 egg-clusters in one white oak owned by
Howard Throth, and another of eight egg-clusters on two road-
side apple trees, were found. Both of the colonies were situated
in about the center of the town, and~were sprayed on June 18
by State men. :

Four other towns in Hartford County were scouted by State
crews, namely : Plainville, Rocky Hill, Southington and Windsor
Locks, and ‘no trace of the gipsy moth found in them.

MIDDLESEX COUNTY

Scouting was completed in the following six towns in Middle-
sex County this year by State crews: Clinton, Cromwell, Killing-
worth, Middlefield, Portland and Westbrook ; nothing was found
in any of them. :

In Middletown, on account of the lateness of the season, scout
ing had to be confined to the sections around last year’s infesta-
tions. Two egg-clusters were found at Mr. Johnson’s place near
Bear Hill; later larvae were found at this place, so spraying was
done by State men on June q.

NEW HAVEN COUNTY

Twenty towns were scouted this year in New Haven County
by Federal and State crews: two towns were found infested,
namely : Meriden and New Haven. ]

MERIDEN—1 INFESTATION—11 EGG-CLUSTERS

One colony of 11 egg-clusters was found in Meriden on poplar
and maple trees on East Main Street, and on the property of St.
Paul’s Church, Curtis Memorial Library and Municipal building.
The egg-clusters were scattered over the entire block and the
infestation was sprayed on June 6 and 8 by State men,

NEw HAVEN—I INFESTATION—I20 EGG-CLUSTERS

A large colony of 120 egg-clusters was found in New Haven
by Federal men in oak, elm and poplar trees owned by Mrs. R.
Wood, at 603 Winchester Avenue. Spraying was done in a
large area around the outside of this infestation in the early part
of June by Federal men.

The following towns in New Haven County were scouted by
State crews and nothing found: Cheshire, Wallingford, and
Waterbury. Federal men scouted the towns of Ansonia, Beacon
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Falls, Bethany, Derby, East Haven, Hamden, Middlebury, Mil-
ford, Naugatuck, Orange, Oxford, Prospect, Seymour, South-
bury and Woodbridge, and found them free from gipsy moth
infestation.

LITCHFIELD COUNTY

BARKHAMSTED—4 INFESTATIONS—I31 EGG-CLUSTERS

Barkhamsted was scouted by State men and two large colonies
were found in the southeastern end of the town; one of 70 egg-
clusters was in woodland owned by Mrs. P. Perry; the other of
50 egg-clusters was in an orchard owned by John Lowander.
Another smaller colony of nine egg-clusters was found in wood-
land owned by the Hartford Water Company, just east of Pleas-
ant Valley. The fourth infestation was one of two egg-clusters
found on two maples in a field owned by J. Legett, in the north-
eastern end of the town. All four of the infestations were
sprayed in June by State men. '

CANAAN

Canaan was scouted by Federal men in the late spring. No
egg-clusters were found, but at one 1923 infestation, larvae were
found feeding, so 35 shade and 10 apple trees were sprayed
in June.

CoLEBROOK—4 INFESTATIONS—23 EGG-CLUSTERS

All four of the infestations found this year in Colebrook were
small. They were in two groups of two infestations each. One
group was in the extreme northeastern corner of the town, and
both infestations were in woodland. The largest was a colony
of five egg-clusters on land owned by Joe Tiller, and the other,
one of four egg-clusters, was on land owned by Mr. Howell.
The other group was in the western margin of the town; one
coluny of 12 egg-clusters was found on a maple tree and in a
stonewall at Mr. McKenzie’s place; the other was a colony of two
egg-clusters in woodland owned by L. J. Phelps. Three places
were sprayed June 24 by State men.

CorNWALL—2 INFESTATIONS—23 EGG-CLUSTERS

Cornwall was scouted by Federal men, and two infestations
were found. One of 19 egg-clusters was in woodland owned by
J. Grusanski, in the southern end of the town about two miles
east of Swift Bridge ; the other was a colony of four egg-clusters
on land owned by Constant Beauty, about one mile east of Corn-
wall Center. The larger colony was sprayed by Federal men.
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NeEw MILFORD—I INFESTATION—3 EGG-CLUSTERS
Federal men in scouting New Milford this year, discovered
three egg-clusters at last year’s colony on Mr. F. L. Wanger’s
place, where 35 egg-clusters were found last year. It was

sprayed in June by Federal men and it is-hoped that the colony
has been eradicated. th

NorroLk—15 INFEsTATIONS—286 EGG-CLUSTERS

All but one of the infestations found in Norfolk were situated
in the northern half of the town. One small colony of five egg-
clusters was found in woodland owned by Mrs. Spofford and the
Norfolk Water Company in the southeastern corner of the town.
Four of the colonies were large for this part of the State, but a
large amount of spraying was done this year and it is hoped that
most of the infestations have been cleaned up. The largest colony
found was one of 83 egg-clusters in mixed woodland growth
owned by E. H. Peasley, in the northeastern part of the town.
The next largest contained 48 egg-clusters, in woodland and an
orchard near the Massachusetts line in the northwestern corner
of the town. A colony of 31 egg-clusters was found in willow
and apple trees owned by Carl Stoeckel and Mr. Carlson, about
one mile north of Norfolk post office. Another colony of 30
egg-clusters was discovered just north of the village of Norfolk
in woodland owned by E. M.' Shepard. These four colonies and
10 other smaller infestations were sprayed by Federal men.

]
NortH CANAAN—2 INFESTATIONS—I46 EGG-CLUSTERS

The work in North Canaan was all done by Federal men this
year. Two infestations were found close together in the eastern
end of the town near the Norfolk line, both in woodland. Four
egg-clusters were found at Mr. Pescidar’s place and 142 on the
property of C. Rosier, and both places were sprayed.

The following towns in Litchfield County were scouted and
nothing found: (by State men), Plymouth and Thomaston: (by
Federal men), Bethlehem, Bridgewater, Kent, Morris, Rox-

bury, Salisbury, Sharon, Warren, Watertown, Washington and
Woodbury.

FAIRFIELD COUNTY

Sixteen towns in Fairfield County were scouted by Federal
crews this year, namely; Bethel, Brookfield, Bridgeport, Dan-
bury, Easton, Fairfield, Monroe, Newtown, New Fairfield, Red-
dling, Shelton, Sherman, Stratford, Trumbull, Weston and West-
port. No gipsy moth infestations were found in the county.
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The statistics of infestations, and work done in the -towns
covered, are given in the following tables:

STATISTICS OF INFESTATIONS, 1024-25

No. No. Egg- No. No. Lbs. No. Larvae No. Miles
Infestations Clusters Colonies Poison  and Pupae Roadway
Towns Found Creosoted Sprayed Used Killed Scouted
Windham County: 8 ) i
Brooklyn ... 27 903 16 781 1 47
Killingfy* AT 1,676 21 277 462 116
Plainfield* 21 428 12 250 206 99
Pomfret 71 2,109 24 575 183 110
Putnam . ... 68 1,056 42 629 980 84
Scotland o o ¢} o o 42
Sterling 2 82 2 25 3 56
Thompson* .. 103 5,250 22 964 1,004 131
Woodstock* . 41 3,902 13 450 11,741 04
376 16312 152 3,05T 14,685 779
New London County:
Colchester 5 394 4 025 64 134
Branklin i..0 5 18 2 150 o 48
Griswold .... 3 54 2 16 18 37
Groton* S 7 I 12 47 12
Lisbonf ..... (0] 0 o o 0 285
Salem .. 5150 o 0 o o 0 54
Stonington*.. I 19 1 50 171 19
16 512 10 1,153 300 439
Tolland County :
Andover .. I 30 1 12 o 41
Bolton .. .0« 1 - 26 1 100 0 53
Columbia 2 175 2 150 48 54
Ellington 11 97 74 125 0 gg
Hebron ..... 1 12 1 25 o .
Somers ..... 16 81 6 118 0 62
Stafford 55 1,200 34 597 486 IS?
Vernon ..... 2 47 1 81 o
89 1,758 53 1,208 534 639
Hartford County: I )
AvonsioL. . o 0 (6} ()
Berlin. 04 s} o 0 6} g E;g
Bloomfield .. 3 25 2 Igo 2 &
East Granby . 2 8 2 67 . %
East Hartford 1 16 1 2 51
East Windsor 4 107 2 50 1 Z
Enfield ..... 1 2 o (0] (o] 85
Farmington.. I 9 I 200 3%
Granby ..... 8 g1z 4 100 9 90

* Work done by Federal scouts.

+ Patrolled 1923 infestation,
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No. No. Egg- No. No. Lbs.. No, Larvae No. Mile:
Infestati Cl i i ey
Towas' | Honnd' Crcasotid: | Soebreni! Teors (Ton itk
Hartford County—cont.:
Hartford 9 149 8
Manchester .. o o (0] .I¥03c7) 2 ) e
New Britain. 3 15 SRS RIES o 221 I§
Plainville o [ o 0 0 2
Rocky Hill.. o 0 o 0 o A
Slms‘b’ury 3 o2 2 87 2 34
Southington . o o 0 0 o} S
South Windsor 3 40. v 3 75 8 ZS
ouffield .20 10 784 ¥ 3 131 3,450 88
Wethersfield . 2 3 S0 o o
Windsor Locks o 0 (0] o o} gg
Windsor .... 2 54 2 37 0 70
52 1,506 32 2,301 3,853 1,367
Middlesex County:
Clinton. . .. o (0] o o ;
Cromwell ... o o o o g gg
Killingworth . o o 0 0 0 62
Middlefield .. o o o) 0 0 33
Middletown*. o o T 62 I g
Bertland il (0] o 0 (o) 78
Westbrook .. o o o o (o} 29
(0] 0 I - 62 1 291
New Haven County :
Ansonia* ...  ro 0 o o :
Beacon Falls* o o) o o g gf
BHethanyt 00 e 0 o (o] 0 62
Cheshire o 0 0 o o 43
Derby* sl 0 o o 0 (o] 35
East Haven*. o 0 (6} 0 o 40
I\I}an}gen* 0 (o} (0] o () 115
lerideny i -0 1 i1 1 22
Mgddlebury* . (o) 0 0 293 g Igtz
Milford* . 0 o o o o 85
Naugatuck* . o 0 [o) o o 73
New Haven*. 1 120 1 125 0 90
Orange* o o 0 0 (o] 111
Oxford* 0 0 o [o] 0 8o
Prospect* (o) (o] [0} 0 o 43
Seymour®*:. ., o (o] o 0 (o] 50
Southbury* . o o 0 o o 120
-Wallingford. o 0} o o o 134
Waterbury .. o o o o o 147
Woodbridge* o 0 0 o (0] 55
2 131 2 415 225 1,563

* Scouted only around old infestation.
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i No. No. Egg- No. No. Lbs. No. Larvae No. Miles
) Infestations Clusters Colonies Poison and Pupae Roadway
Towns Found Creosoted Sprayed Used Killed Scouted
1 Litchfield County:
i Barkhamsted. 4 131 4 268 22 97
r Bethlehem* o [5} (5} o o 53
i ; Bridgewater*. o o o o () 50
i Canaan* .... O 0 1 150 0 60
u Colebrook 4 23 3 150 2 77
) Cornwall* 2 23 1 150 o 104
| B Kents .. 0.0 0 o o 0 o g0
i Morris* .... o o o o o 50
. New Milford* 1 3 1 187 o 177
. Norfolk* ... 15 286 14 5,244 (o) 03
3 North Canaan* 2 146 2 412 o 56
i Plymouth o o o [0} 0 98
Roxbury* ... o o 0 0 o 74
N Salisbury* o o (0] o 0 112
i Sharon* o o} 0 () 0 144
uf Thomaston .. o 0 o o 0 56
Warren* .... o 0 (6 0 0 64
- S Washington*. o 0 ) o [0} 111
g Watertown* . o o 0 0 o 90
:  Woodbury*.. o ) (0] o o 100
1 28 612 26 6,561 24 1,756
i Fairfield County: :
i Bethel® | L L. 0 (o) (] 0 0 49
Bridgeport*.. o o 0 o [0} 117
i . Brookfield*.. o o 0 o o 68
b, - Danbury* o o o o o} 164
e b Easton® Wil io 0 o o 0 81
b Fairfield® ... 0 o o (0} o o} 128
7 Monroe* .... o o 0 0 o 75
! New Fairfield* o 0 o (o] o 52
Newtown®* .. o o (0} o o} 180
ki Redding* ... o [0} o o o 96
o Shelton* o 0 o (o] 0 89
E Sherman* ... o0 o] o o o 49
3 Stratford* 0 0o 0 o 0 58
) Trumbull* 0 o 0 o 0 66
j Weston* .... o 0 0 0 o 53
k- Westport* o] 0 (0] (o] 0 90
3 o 0 0 0 0 TATS
SUMMARY OF STATISTICS
@ No. No. No. Egg- =~ No. No. Lbs. No. Larvae No. Miles
) e Towns Infestations Clusters Colonies Poison and Pupae Roadway
,:.:. County Covered Found Creosoted Sprayed Used Killed Scouted
Il Windham = o 376 16,312 152 3,051 14,685 779
i New London 7 1 512 10 1,153 300 539
1 Tolland 8 89 1,758 53 1,208 534 639
4 i Hartford 21 52 1,506 32 2,301 3,823 1,367
1 Middlesex 7 0 o) i 62 T 201
i New Haven 20 2 131 2 415 225 1,563
o Litchfield 20 28 612 26 6,561 24 1,756
14 Fairfield 16 0 0 (o) o 0 1.415
108 563 20,021 276 15741 19622 8,399
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QUARANTINE
The Federal forces again scouted the towns of Cheshire and

Wallingford, and as no gipsy moth infestations were found, these
towns have been released from the Federal quarantine.

>

CONNECTICUT

e

‘
/

F1c. 41.—Map of Connecticut. The shaded portion represents the area
quarantined on account of the gipsy moth. Late in the season the towns

of Cheshire and Wallingford were released from quarantine, but are not
so designated on this map. L -

PARASITES

Each year for several years, parasites reared at the Federal
Parasite Laboratory, Melrose Highlands, Mass., have been liber-
ated in Connecticut. The names of the species and the names of
the towns where liberated, together with the number of individ-
uals liberated in each town, have been published in preceding
reports. In 1925, only one species, an egg parasite, Anastatus
bifasciatus Fonsc., was liberated in Connecticut, and colonies were
planted in 40 towns in six counties by Mr. McEvoy. The follow-
ing list gives the names of the towns where these parasites were
liberated in 1925, and the number liberated in each town:
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* Grpsy More Parasites LiBeraTeED IN CONNECTICUT
County Town i e 'Anastatus bifasciatus
ew Eondon | Bozrah! oo Wl Tl L e s 3,000
Ealehester i A ST R 13,000
East Lyme ..:5 . SR e R sl 10,000
Franklin ©J.. .00, ALl Lol Al A 11,000
Groton ' & vl vl ) e A 14,000
TIShOR L i e v bt e 5,000
Miontyille s o s bl sl gl 6,000
(D1 LA 0o TR Ry e S i ) 5,000
iPieston ;1 Bl S Ee S Bl 58,000
Salcinued Sl SAE BrhEe i LSS 1,000
Spragte 1 e e 2,000
iWiater ford Vit s s el Y i 2,000 130,000
Hartford R eplin i s iy e e B 15,000
Bloomfeld P LRs il i NS e il 3,000
EastGranby ). oo et 5,000
Fast Hartford e o TSl b o ,000
Bast Witdsort s s sl N st D1 5,000
Enfield 2 xrevsiiss u v A Rl 5 1,000
IRartmoton we ol e st ol . 3,000
Glastonbuny Sehs. o sl RS ST 8,000
GEanby il e s Rl s SR B 17,000
Fltrtford 5 i G oy bl s ot Ws iy 17,000
Harelandiioe o0 bt Lo AT el B s ) 7,600
IMnchester ol ot o e e 6,000
INlew B tEain L e s SN SR s Y 7,000
INewington: e o1 0 Ll Sh n i St 7,000
STMShITY IS S Lol el R, 8,000
Sonth Windsor e s saams i st 1,000
Suffield 5Ll S ik G 8,000
WiestiEartiord L LN N RN 2 3,000
Weethersfield Vo ol B s lia ot il aien 1,000
Woindsar Suubii G ORE Sl R . 4,000 134,000
Tolland Andover ' .. ek A Sk R 3,000
Bollton (s el e e i s i 6,000
Hebromay et Sor o aass i aadin i Ll 3,000
N e TOT bt r e et R S s L 2,000 14,000
Litchfield Btk lmmeted ! 2ol il S e 7,000
Colebrook .......... AL ELE R S R 6,000 13,000
New Haven Meriden ....ueeeenieiseunesoaeeivanns 2,000 2,000
Middlesex Middletown it oo bies sl s 8,000 8,000
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Gipsy MorH SUPPRESSION ACCOUNT
FINANCIAL STATEMENT

Receipts
Appropriation for biennial period endin
Expended, year ending Jung 30, 1024 gJ 11:1630,1925 0 $IZ(I)’28§.8(I)
Balaree 00, s et ua PR L LT RGO e $58,201.99
Classified Expenditures for the Year Ending June 30, 1925
Salaries and Wages ........ o SR S $42 ’
Printing and Illustrations ...... A R ; 934.33
e AR SRR T I el SR 73'6
Stationery ..... '2555
Telegraph and Telephone 228
Insuramoes |0 LR IR GE i e 17093
Spraying|Suppliest ooy 8l el RS T 1,300.00
Machinery, Tools and Supplies .................... 1,467 81
Bxntess) Breicht and Cagtase . 0 10D il sl 5 6.74
Rentalland i gvape )0 VIUAANan (AU RIUNIRTE St o 818.68
Antomobiles:/New [ i [0 il i $3,715.00 i
Istiranecen s Caes G iiiny 482.49
Repaiys ................. 1,036.87
Supplies and Equipment.. 1,619.96
Gasolinetlar el i 2,130.56
Ol 1 S0 T 712.51
draveling (Expenses 1000 0 100 S0 EEIAR LI SN N m’igg":'g
Inspection of Imported Nursery Stock ............. 169:39
Elearandiliphedl ) (8 0 T T Sl A 173.64
Miaseellaneansii o oo 0T L :85
Balaneells o= Ml D Sl R $57’ggg';i
$58,201.99

FURTHER EXPERIMENTS IN DUSTING AND
SPRAYING APPLE ORCHARDS

Season of 1925
By M. P. Zaprre axp E. M. StoppARD

The experimental work with dusts and liquid sprays begun in
1920 was continued in 1925, the chief object being to make
further tests of combined dust and spray treatments. Con-
sequently the plots receiving only dust and otbers receiving only
spray were continued for purposes of comparison, and in addition
several combinations of spray and dust were tested.

. The results of former tests made at this Station have been pub-

lished in the Station bulletins and reports as follows: Report for
10920, page 168, results of 1920; Bulletin 235, results of 1921;
Bulletin 245, results of 1922; Report for 1923, page 267, results
for 1923; Report for 1924, page 286, results of 1924.
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OrcuARD UNDER EXPERIMENT

The orchard of Mr. Frank N. Platt, Milford, which has b(?en
employed in preceding tests, was also used in 1925. It contains
about 285 trees, 21 years old. The varieties selected for the test

in 1925 were Baldwin, Greening and Mclntosh.

ACKNOWLEDGMENTS
The writers are indebted to Mr. Frank N. Platt for the use of

" his orchard, power sprayer, and assistance in conducting the tests,

and to Messrs. B. H. Walden, Philip Garman and J. L. Rogers,
who assisted in scoring the fruit at harvest time. ,

MeTHOD OF RECORDING DATA

Trees which blossomed freely were selected as count trees.
The ripe fruit was harvested and left in baskets under the tree
from which it was picked and each apple scored for insect and
fungous injury. All injuries on each fruit were recorded even
though slight, and often several kinds of injury were noted on a
single apple; in such cases all types of injury were recorded
separately. Later these figures were tabulated and percentages
obtained. Altogether, this work necessitated the separate handling
and scoring of 136,486 individual apples, equivalent to about
341 barrels. ~ '

In scoring fruit, we use a sorting table at which four men can
work conveniently. Each apple is examined and the injury
recorded on a score board; if the apple is perfect this fact is
recorded. The score board consists of a series of tallying reg-
isters which are mounted on a board for convenience, as shown
on Plate V, b. In front of each register is the name of the
injury to be recorded on that particular register. The men doing
the scoring of the fruit call off the injury to another man who
does nothing but record the data as it is given, or the board may
be placed on the sorting table and each man who scores can
record his own data. On check trees where injuries are numer-
ous and of various kinds, they are recorded singly for each fruit.
Where injuries are mainly of one or two kinds, they are often
recorded in lots of five. In this case a scorer holds the type of
injury, or good apples as the case may be, in one hand until he
has five, and then records it by pressing the lever of the register
once, it being understood that each figure on that register
represents five apples or five injuries.

Often several kinds of injury are found on one apple; in this
case each type of injury is recorded and the register marked
“Duplicate” must be punched once for each injury except the
first one. When the results are tabulated, the number on the
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Rows Rows Rows Rows Rows Row Varieties

“Duplicate” register subtracted from the total number of injuries Application Date A&B C&D E&F G&H 1&J M Treated

will give the total number of apples scored. This figure must be i -
known when the percentages are worked out. o

g;?e.pink Apr. 27 Spray Dust Spray Spray Dust Check Mclntosh only
After all the fruit from a certain tree has been scored, the

figures on the tallying registers are recorded on score sheets which E No. 2 S Dt Gosdy ' Dust. Sotay Fheds) A1 variotias
are carried in a shallow drawer undér the score board, and are e Moy 1 oSpray Uus i ik

fastened to the top of the board by thumb tacks when in use, o 3
(see Plate V, b). ; Calyx May 15 Spray Dust Spray Dust Dust Check Allvarieties

The number of registers needed on the score board depend

upon the kind of fruit to be scored. When scoring apples, from ﬁ‘t’ér“’ i
eight to ten registers are needed, and for peaches, five or six are . calyx June 3 Spray Dust Dust Dust Spray Check Allvarieties
sufficient. Oftentimes some of the registers may be used to .
indicate the degree of injury: whether light, medium or heavy. Nf?érs’ 2d
) . . . - a

igsislcoileré%r?ﬁ%l%iffglreCllllsrec glflotfllgz I;:}é’gg?tirnsumber Lo " calyx  July 1 Spray Dust Dust Dust Dust Check Allvarieties

y reco ; -

¢ B No. 6, 3d

MATERIALS AND APPARATUS USED after

! : calyx July 27 Spray Dust Dust Spray Spray Check Allvarieties
The go-10 sulphur dust which former tests have shown to be

the best adapted for Connecticut conditions was the only dust
used in 1925. This contains 9o parts of sulphur and 10 parts of
lead arsenate, by weight. i

Materials used in the liquid spray were as follows: by

The sprayed plot was divided into two sections, one with and
the other without casein spreader.

The numbers designating the applications may be explained as
follows; 1, prepink; 2; pink; 3, calyx; 4, first treatment after
calyx; 5, second treatment after calyx; 6, third treatment after

Dry dime-sulphur, i .L 6 pounds g calyx. i
Lead Avsenate du ol o liioe -3 pounds 4 Resurts oF TREATMENT oN McINTOSH
Casein spreader® . Lol Lo il 1 pound
WV ater MG St i M A0 28 reee 100 gallons ol e i i @
" -~ ~ wn
= & DY 8 s S
The spray outfit was the same as used in the preceding experi- o)+ dols 4 =T Bohs A
ments, a 200 gallon Friend power sprayer carrying two lines of ) 23 £ g e 2% 5B 8
hose with rods and nozzles. The duster was a 1923 model j L Tesn e 5 Al i nA O
Niagara power outfit, mounted on an automobile truck. B 805 005 888 895 - 809 70 86
: | 6.4 2.7 2.08 1.2 6.35 7.7 51.7
Al e 1.76 3.5 S 3.20 4.38 556 . A9
ARRANGEMENT OF ProTs 1N THE PLATT ORCHARD gegl,bug ik 86 8 34 81 03 35, | 225
A e : l 4 odling moth ..... .01 4 2 .16 i i ;
This orchard was divided into six plots of two rows each, with Ll 342 2.?4 4.5; 3.02 5113 6.(1); 2329
the varieties running across the rows, so that all varieties were Other chewing in-
represented in each plot. Rows A and B were sprayed through- SECts ........... 1.45 5 Tg7 33 2,50 e 6.48

out the season; rows C and D were dusted with go-10 dust the
entire season; rows E and F were sprayed at the prepink, pink
and calyx treatments, and were dusted three times afterwards;
rows F and H were sprayed at prepink and third treatment after
calyx, and dusted at pink, calyx, first and second treatments after-
wards; rows I and ] were dusted at the prepink, calyx and second
treatment after calyx, and sprayed at the pink and first and third
treatments after calyx; row M was a check row and received
no treatment. i

* Used only on a portion of one plot.

e e e AT

Discussion orF ResuLts

There are no striking results from any one treatment shown in
this table, there being only small differences in the percentages of
good fruit from the various treatments. The difference between
the highest and lowest percentage of good fruit is only about 11
per cent. In the sprayed plot, there was a very slight advantage
in the section which had casein spreader in the mixture. The
percentage of scab in the treated plots was not high in any case,
but in the check plot over one-half of the fruit showed traces of
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the disease. The plot receiving only dust treatments had less scab
than the dust plots of former years. In the combined spray and
dust plots, the one having the early sprays and dust later in the
season gave a somewhat higher percentage of good fruit, and a
little lower percentage of scabby fruit, than the others.

Resvurts oF TREATMENT ON BALDWIN

E N.::-: N" «:’v
b4 - - wm e Lo
RGN Bz B !
85 dufay bz gt BRal sl
Good Titii ., coeieii 01.27 83.6 87.97 85.25 86.9 1.79
Aphis T 0 s 94 1,13 3.03 175 3.80 .78
Red,ibug!| . duiehiais 1.76 .00 1.44 2.35 .99 2.66
Codling: moth . c.v % 52 1.67 74 .36 23 2.01
Curcnlio 0 0. Rl 5.00 0.50 4.27 8.63 5.39 30.3
Other chewing insects 1.66 3.85 2.53 2.13 2.8 109.9
Sootyisblotelt 4.0 o o (0] o 0 36.2
Fruit speck ......... o} (o} o o o 68.

Discussion oF REesuLTs

This variety bore no fruit in the casein spray plot; therefore
- no figures can be shown. In general the sprayed plot gave a
little the highest percentage of good fruit, though the differences
are slight. The dusted plot yielded a somewhat lower percentage
of perfect fruit and slightly higher percentage of codling ‘moth,
curculio and other chewing insect injury, but not enough higher
to make any great difference. The combined spray and dust plots
were nearly as good as the sprayed plot; in fact there were no
very great differences between any of the plots. There was no
scab and hardly a trace of sooty blotch and fruit speck on the fruit
from any of the treated plots. .

Resurts oF TREATMENTS ON GREENING

wn :3 "Z\o
S < S <
@ a - < 0.~ - -
&2 &S A &6 &8  &a B

Goades fial ! 86.15 0205 OI.I 927, '9gr.08 ' 'Ror 12
h4s s e G Iia Sl 1.01 2.86 1.50 .68 1.74 2.06 1.29
Redvbug i 1.13 1.08 .68 .51 47 .63 4.75
Codling moth ..... 41 .35 .23 23 .50 .64 7.74
Curenlion .o lahvals 7.809 3.06 4.21 3.01 4.48 5.65 78.0
Other chewing in-

Seotsii C 1.099 Q4 252 1.06  2.01 1.30 216
Seabiui i 96 04 .05 125 21 23185 o515
Sooty blotch ..... o o - (o) o o o} 70.5
Fruit speck ....... o 0 [0} o (o} 0 25.0

i
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DiscussioNn oF REsULTS

The results on Greening were similar to those obtained on
Baldwin, there being no particular plot which was very much
better or worse than any of the others. The combination plot
receiving early sprays and late dusts gave a slightly higher per-
centage of good fruit than any others. The spray plot with
casein was a little better than that which had no casein in the
mixture. The amount of scab on all plots was negligible except

in the check, where it ran up to 21 per cent. ' The check plot also

showed 70 per cent. of sooty blotch and 25 per cent. of fruit speck,
while the treated plots had none.

i
SuMMARY AND CONCLUSIONS

In an attempt to find some way to determine the relative value
of different spray treatments, we have devised a method of
scoring which seems to give accurately and briefly the desired
result. . This method consists of listing the treatments and injuries
as shown in the table below and checking for each treatment the
troubles it controlled the best in comparison with other treatments

in the same experiment, and checking for highest percentages of

good apples. For example, in the accompanying table, we find
from our data that treatment No. 1 best controlled codling moth
on Mclntosh, and we indicate this under No. 1, opposite codling
moth, by a letter M. If two treatments are equally good, each one
is checked. The sum of the scores under each treatment give the
relative value of each.

1 2 3 4 5 6
it © i ©
B '3.:1 N 9 o S
£ & o S
g g8 % gy e g
&2 A S S8 e
Good B M ©
Aphis BM G
Red bug BM G
Codling moth M G G MB
Curculio GM B
Other chewing
insects B "GM
Scab B GB B MB B B

Sooty Blotch BGM BGM BGM BGM BGM BGM
Fruit Speck BGM BGM BGM BGM BGM BGM
Total score 12 13 10 12 8 9

B = Baldwin G = Greening M = McIntosh
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From this table we find that spray with spreader was the most
efficient and spray without spreader and combination No. 4 tied
for second place, followed by dust and combinations No. 6 and
No. 5, in the order named.

Our results are well summarized in the above table as regards
effectivene.s of treatments, and a few ‘other features not shown
in the table will be mentioned briefly in conclusion. Scab was
less prevalent than usual in 1925, due to weather conditions un-
favorable for infection in the spring, all control measures gave
good results.and such infectign as did occur was light to medium
even on untreated trees. Rains and high humidity in early May
undoubtedly would have caused a wider difference in favor of
spraying. The same is also true of sooty blotch and fruit speck, as
a subnormal rainfall in July and August made conditions unfavor-
able for infection, especially of fruit speck. No nicotine solution
was used in the summer applications, but evidently there was some

control value in all the treatments especially spraying at the

prepink, pink and calyx.

As our work was conducted to collect data on combinations of
spray and dust, we would call attention to the combination with
the first three applications of spray and the last three of dust
which gave results comparable with spray in all six applications.
If this gives effective control in a normal scab year and coupled
with entire freedom from the chance to burn the foliage in mid-
summer, this combination ought to prove satisfactory.

EFFICIENCY OF DELAYED DORMANT APPLICA—
TIONS FOR THE CONTROL OF APPLE APHIDS

By M. P. Zarre anp E. M. STODDARD -

It is a fact well known among fruit growers that at the time
that the delayed dormant sprays are applied, most of the apple
aphids have hatched. ,

It should be understood that the following three species of
aphids infest the apple, and their eggs hatch in the order given:
(1) spring grain aphid, Toxoptera graminum Rondani; (2)
green apple aphid,-Aphis pomi DeGeer; (3) rosy apple aphid,
Anuraphis roseus Baker. All species are sometimes present on
the buds, but the green apple aphid is the commonest species and
the spring grain aphid, which is not injurious to the apple, was
not abundant in Connecticut apple orchards in 1925. As the
rosy aphid, the most injurious species, does not hatch until rather
late, usually when the tips of the leaves are perhaps half an inch
long, it is important that the treatment be delayed until late enough
to kill the young rosy aphids after the eggs have hatched. These
aphids may be found clustered on the tops of the swelling buds

DELAYED DORMANT SPRAYS FOR APHIDS 279

and occasionally some may be seen crawling along the twigs from
one bud to another. At this time they are unprotected by any
foliage and an application of the proper spray, thoroughly
applied, will give more satisfactory control than later sprays,
especially after the aphids have begun to curl the leaves around
themselves.

In order to compare some of the ordinary dormant sprays for
aphid control, we sprayed the orchard of Mr. Frank N. Platt at
Milford. Four varieties of apples were used in the tests:
Meclntosh, Baldwin, Greening and Gravenstein. The orchard
was divided into four plots which were treated as follows:

. Plot I Dry lime-sulphur, 12 lbs. to 100 gals. water

Plot II Dry lime-sulphur, 12 Ibs. to 100 gals. water, and 1 pint nicotine
Plot III Sunoco spray oil, 1 part to 20 parts water
Plot IV Check (no treatment)

The spray applications were made on April 14 and 15, using
a Friend 200-gallon power sprayer. Two lines of hose with rods
and two nozzles at each rod were used. At this time the buds
were just beginning to show the green tips of the young unfold-
ing leaves, and aphids that had hatched were clustered on the

_tops of the buds.

A little later in the season, on May 8, after the aphids had
begun to reproduce, several trees in each plot were selected at
random and 100 twigs per tree were scored for aphids. The
terminal leaves on the selected twigs were examined and were
classified as having no aphids, light, medium or heavy infestation.

The following tables show the number of terminal twigs
examined and the results:

DRY LIME-SULPHUR AND NICOTINE
Total Infestation

Variety Light Medium Heavy None Per Cent
S cening i i 44 10 6 40 60
il dyvdn. e 1140 10 [0} 50 50
Gravenstein ....... 44 12 8 36 64
Ve Titosh: 44 14 10 32 68
Average for all ‘

yanieties e kLG 43 IL5 6 39.5 60.5

Dry Lime-suLruur, No NICOTINE
Total Infestation

Variety* Light Medium Heavy None Per Cent
Grcening e sl 0 60 14 6 20 80
B ldwwinl 1 ERe 62 16 8 14 86
Melntosh 'l it 8 6 14 85
Average for all va- ;

Bl s ader oy Javly 046 il a0 6.6 IEi3 84

* No Gravenstein trees in this plot.
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SuNoco Seray O1L
Total Infestation

Variety Light Medium Heavy None Per Cent
GCireening™ .0 S0 ) 26 4 (0] 70 30
Il 48 o] 2 50 50
Gravenstein ........ 66 12 4 18 82
Melntosh 5.0 bvonzais 42 4 2 52 48
Average for all va-
Fletiesy o oaies s vatiey 45.5 5 2 47.5 52.5
¢ CHECK
« Total Infestation
Variety Light Medium Heavy None Per Cent
Gireetiing VR Ly 62 28 4 [ 94
Baldwin® . JReai . 60 20 10 10 90
Gravenstein  ....... 40 36 16 8 92
Melntosh ... S, 56 iz 8 24 70
Average for all va-
tetips o SR DL 54.5 24 9.5 12 83
SUMMARY

It may be seen from the foregoing tables that Sunoco spray oil
at the strength of one part oil to 20 parts water was the most
efficient of the sprays used for the control of aphids at the
delayed dormant period. Lime-sulphur and nicotine was second
best. Lime-sulphur without the nicotine was only a little better
than the check trees. : !

The Gravenstein variety seems to be very susceptible to aphid
attacks, while the McIntosh seems to be more immune. This is
not only true of aphid infestations of leaves, but in former experi-
ments has often been found to hold true of aphid injured fruit,
the Gravenstein apples showing great distortion by this insect,
while the Mclntosh fruit shows very little.

It therefore seems very important that greater efforts be made
to control aphids on Gravenstein than on McIntosh. :

If the fruit grower contemplates using nicotine in his sprays,
we feel that it is best to use it in the delayed dormant, prepink
and pink sprays, or even in the calyx spray, if aphids are plenti-
ful enough at this time to warrant the expense. In later sprays
than these, it is of doubtful value; in fact it is almost useless
to try to control aphids after the trees are in full leaf.

THE ORIENTAL PEACH MOTH IN 1925

Pairip GARMAN

The Oriental peach moth.continued to do damage in Connect-
icut in 1925 and increased considerably in severity in the Wall-

R RN W™~
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ingford section. In the course of experimental work, wormy
fruit. was found amounting to 46 per cent. in one orchard.
Though not nearly as severe in other orchards, yet the damage
was enough to be noticed and commented upon. In some
orchards no increase was noticed over last year.

Spraying operations were conducted in two different orchards
and life history work was carried on at the Station, supplemented
by many field observations. The first adult emerged from hiber--
nation May 5, and adults continued to emerge until June 1I.
Eggs of the first generation were deposited beginning May 15,
continuing until June 17. The first brood (from egg to adult)
extended in 1925 from May 15 until July 19. Second brood eggs
were laid, beginning June 27 continuing until July 22, the brood
extending from June 27 until August 2o. The third brood eggs
were laid, beginning July 28 and continuing until August 27.
Many of the larvae of this generation hibernated but some
emerged, producing a fourth or partial fourth generation.
According to our records this partial fourth generation began
September 0, the first egg being obtained on that day. Whether
many of this brood actually reach maturity and hibernate has
not been determined for Connecticut. The last adult emerged
September 20, and adults were trapped in the orchards
September 21. All data obtained is illustrated graphically in
Figure 42, the stippled areas indicating the probable extent of
the stage in cases where insectary data is apparently incomplete.
About 1,500 eggs in all were obtained from moths in captivity
and over 500 individual cages were handled in obtaining the
records.

Several parasites have been reared from the insect, as follows:

Eubadizon sp. A parasite overwintering in the cocoon of the
host and emerging in spring about the time the moths appear.
Adults were obtained May 7 and 8, and August 14. The host
material was collected in Wallingford and Greenwich, Connecticut.
_ Macrocentrus ancylivora Rohwer. A fairly abundant parasite
in August emerging July 28 and August 28 from our specimens.
This parasite is apparently identical with important parasites
found in New Jersey, Maryland and Virginia. It was obtained
from host material collected in Wallingford.

Glypta rufiscutellaris (Walsh). Two specimens obtained in
Wallingford emerged from the host July 28, 1923, -

The control experiments were conducted in the orchard of the
Barnes Nursery and Orchard Company at Wallingford through
the courtesy of the Messrs. Barnes; and at the Conyers farm
orchard at Greenwich through the courtesy of Mr. G."A. Drew.
Treatments in both cases were supplementary to the regular treat-
ments given, which in both cases comprised treatments for control
of scab and curculio, and in the Conyers farm orchard, a fall
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application of lime-sulphur. It will be seen that none of the
treatments, or those of last year as shown in Table I, reduced
the amount of infested fruit below 10 per cent., and we have been
forced to conclude that other measures must be found and that
all known means of control must be employed in a severe infesta-
tion in order to bring through a larger amount of sound fruit.
Consequently tests were made of a number of different insecti-
cides with a view to determining what substances if any would
kill the larva before entering or would provide a suitable coating
upon which the larva would feed without digging into the peach
or twig. Results of these tests are not yet complete. Small bait
pans were also employed in the field to determine the possibility
of capturing moths by this means, thus reducing the total popula-
tion of the insect in the orchard. In six small tin buckets hung
in a bearing orchard, 283 moths were captured between August
11 and September 1. Honey, water and yeast was first employed,
but was later replaced by molasses and water according to the
recommendations of Peterson.' Adults fly into the mixture, their
wings become wet and they are unable to escape. This means of
control shows some promise and several investigators are busy
working out details of application. It is hoped that it will provide
the necessary means of increasing sound fruit and will prove suffi-
ciently economical. The whole problem of control is very difficult
owing to the habits of the insect, which seems to have developed
almost a perfect defense, and about the best that can be done at
the present time is the recommendation of nicotine sprays ;
cultivation before May 5, so as to bury the larvae to a depth of
three inches; treatment with paradichlorobenzene to destroy the

larvae hibernating on the trunk near the ground and destruction

or removal of drop fruits. Our experiments to date indicate that

- four sprays containing nicotine sulphate as applied in 1925 gave

as good control as five sprays applied in 1924, though at some-
what different intervals. In 1925 these sprays were applied July
13, August 10 and August 20, the fruit being picked the first of
September. In 1924, the fruit was picked nearly two weeks later
and the final treatments were given August 1 5. Life history data .
obtained in Connecticut thus far show that the insect was very
abundant in August during 1924 and 1925, and this probably
accounts for the favorable results obtained from the treatments
mn 1925. Considerable foliage injury was noted in the blocks
sprayed with nicotine and fish oil soap (potash) which was attrib-
uted to an increase of soap in one application (four pounds to
50 gallons of water), since subsequent. sprays containing two
pounds of soap per 50 gallons did no damage. Sulphur arsenate
dusts (acid lead arsenate 10 per cent., sulphur 9o per cent.) caused
some of the leaves to turn yellow and drop, although applied

* Peterson, A. Journal of Economic Entomology, Vol. 18. 181-100, 1025.
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ExprLaNATION OF TABLES II anp III

All fruit from these blocks was taken from trees in the center
of the block. At Conyers Farm, two baskets were taken from
each of 10 selected trees, of approximately equal bearing capac-
ity—the peaches being picked from all parts of the tree and sub-
sequently cut open to determine whether inifested or not. There
were approximately 6o trees in each block, the trees being of con-
siderable size, as shown in Plate VI. Prevailing winds blew across
the blocks from end to end and not from one block to another.
The nicotine dust block, however,: was alongside of an apple
orchard which may in part account for the poor showing made
by this method of treatment. Owing to the possibility of allow-
ing dusts to remain on the fruit at picking, it was found neces-
sary to reduce the number of applications as compared with sprays
containing nicotine. - Only three applications of dust were made
‘as against four sprays. The variety was Belle of Georgia.

The work at Barnes orchard, Table II, was carried out in a
similar manner, but the amount of fruit scored was much smaller
and the results obtained are not considered to be of as much
value as those obtained at Conyers Farm. Prevailing winds in
this orchard blew across the three different blocks from the
sulphur-arsenate dust plot to the nicotine dust to the check which
was at the far side of the orchard. The variety was Elberta:

In both tables, the heading “new injury” is intended to show
that made by late entering larvae probably the third brood, and in
most cases the larva itself was found. The heading “old injury”
refers to old scars usually accompanied by considerable gum

indicating that it was caused by the feeding of the first or second

brood larvae. In this case the larva was never found within

the peach.

THECCURCULIOFVRPROBLEEM TN CONNECTICUT

Pririr GARMAN

The plum curculio in Connecticut offers a serious hindrance to
the production of perfect apples in many orchards. It is not so
much a problem in peach orchards, although it occurs there
abundantly, but apparently there is no second brood of larvae
and peaches rarely become extensively infested. Certain varieties
of plums are naturally attacked, this fruit being a favorite food,
but since plums are not grown extensively in Connecticut, the
problem of control is not pressing. It is also known to feed upon
cherries, apricots and nectarines. On the other hand, a large
proportion (often 8o or go per cent.) of the apples in a com-
mercial orchard may be deformed cr destroyed and a consider-
able percentage of marred fruit may and often does remain after
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thorough spraying. Such conditions to be remedied need the
most careful study of the curculio’s habits as well as thorough
and painstaking application of control methods. -

The curculio is one of the oldest pests of apples and other
fruits in Connecticut. Mention of it is found in almost all liter-
ature dealing with fruit culture dating back as far as colonial
times—and strange to say, some of the oldest methods of fighting
the insect are often practiced to-day. Arsenical sprays have been
mainly developed during the past 60 years and there will no
doubt continue to be improvements along these lines, since we are
only within recent years becoming acquainted with the feeding
habits of the insects in relation to the toxic substances placed on
the trees, comparative kill obtained with different products, free-
dom from spray burn, and many other points essential to the
effective and economical use of available poisons. The arsenate
of leads which have replaced all other stomach poisons for killing
orchard insects, have been developed to a high state of perfection
as regards mechanical condition and adhesion; and much more
cannot apparently be expected in the poisons themselves. There
still remains, however, the possibility by additions of making them
attractive for the particular insect, increasing their stay on the
trees long enough to cover the period of activity of the pest, or of
increasing the thickness of the coating or palatability in some
way in order to obtain more satisfactory results.

All poison work as well as other controls, however, must be
definitely founded on biological data obtained in the vicinity.
It is, for instance, important to know that beetles begin to
emerge from hibernation in Connecticut about the first of May
or when most apple trees are in the pink bud stage; that they
become most abundant on the trees about the 15th or 2oth of
May (about the time when the blossoms have fallen) and that
their period of greatest activity apparently lasts till the middle
or last of June, the egg-laying period extending to the second
week of July. It is also important to know that larvae develop
abundantly in early apple drops and that they begin to leave this
fruit the latter part of June, the majority entering the soil by the
middle of July and few or none remaining by the first of August;
furthermore that beetles again begin to emerge from the soil
by the first of August or a little before, but that their maximum
emergence appears to lie between the 15th of August and first of
September, the beetles hibernating shortly after with a relatively
small amount of fall feeding. i

Of the control measures commonly practiced, the following
may be mentioned: (1) cultural practices, or care of drop fruits—
one of the oldest means of control and a very important adjunct

to spraying practices especially where curculios are abundant—

and one very commonly neglected. To be successful, cultivation



288 CONNECTICUT EXPERIMENT STATION BULLETIN 275
should be completed by the first of August, or if drop fruits only
are handled, the operation should probably be complete by the
first of July. (2) Spring and early summer applications of
arsenicals. To be successful these must be considered from the
standpoint of the growing tree and fruit (the tree must be kept
thoroughly covered with poison at this time), and from the stand-
point of the relative abundance of 'beetles on the trees. A
schedule comprising pink, calyx, 7-day after calyx, and two weeks
after calyx, all with arsenate of lead, meets these requirements
and will apparently be successful in producing a satisfactory
majority (9o per cent.) of clean fruit where the infestation is
light or medium. If, however, the infestation is very heavy,
even the complete schedule may fail to give the desired freedom
and it becomes necessary to apply additional measures to secure
relief. Moreover, in some orchards it may be difficult to get over
the orchard once a week at the critical time, in which case there
are several possibilities. The owner may apply cultural practices
as outlined or take care of drop fruit (which if collected should
be buried to a depth of two feet so the beetles will not emerge) ;
" in small orchards it would be possible to jar the beetles from the
trees, collecting and destroying them—a method seldom practiced
to-day; or it is possible to spray or dust again in the fall after
the beetles have emerged as recommended by Snapp; the latter
method offers one serious objection in the case of apples, in that
sprays at this time might remain on the fruit at picking time.
In the case of peaches or plums, however, this difficulty is not
apparent and many beetles can doubtless be killed with a late
spray since they feed on the leaves after the fruit is off. (3)
There is still another possibility, namely: the treatment of wild
apple trees which usually produce annually large numbers of
curculios, or the treatment of abandoned or uncared-for orchards
which are a decided menace when near a commercial orchard.
We have examined many such trees in the neighborhood of well-
kept orchards and there can be little doubt that curculios develop
there and fly into the commercial orchard, adding much to the
troubles of the grower. Hibernating quarters such as fence rows
should be cleaned up and stone walls removed if possible. A

Two years’ experimentation with sprays together with data

accumulated by this Department in connection with other work
indicate that continued applications year after year give increas-
ing percentages of clean fruit. However during six years’ experi-
mental spraying® in one of our orchards at Mount Carmel, the
desired freedom was secured only after removal of a neighboring
peach orchard, (which normally received no' arsenical sprays),
use of programs planned especially to control curculio, and sys-

* Experimental curculio spraying begun in 1924.
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tematic collection of early drop fruits from the apples. Data on
spraying operations are slowly accumulating under a five-year
program and it may be that something will develop that will work
effectively in the case of severe infestations without the need of
supplementary operations. The difficulties, however, become
apparent when we realize that the tree is growing most rapidly at
the time of the greatest abundance of the pest, that the average
sprays show some repellent action and even if most of the beetles
in an orchard are killed, many may come in' from outside
sources—unless those danger points are considered and treatment
provided.

The following bibliography of Experiment Station and other
publications dealing with the curculio problem is given as it shows
the opinions of State and Federal workers on the subject. It is
from these sources that many of the recommendations found in
literature to-day are taken.

1005. Crandall, C. S. Illinois Agricultural Experiment Station, Bulletin
No. 98. Extensive account of apple and plum curculios with detailed field
experiments for control.. Spraying operations considered unsuccessful—
cultivation recommended.

1906. Crandall, C. S. Ibid., Bulletin 106, pp. 219-231.

1921. Fernald, H. T. In Applied Entomology, pp. 137-139. Control
(p. 138). “No one method nor even all the methods of control taken to-
gether will give entire freedom from this pest. A combination of the
treatments however, will accomplish considerable in this line.”- Recom-
mends removal of rubbish and hibernating quarters; (2) pruning trees to
allow sunlight to enter; (3) allowing fowls and hogs to run under trees or
through shallow cultivation from time larvae begin to leave fruit till six
weeks later; (4) spraying with arsenate of lead “for apples—treatment
commonly given for codling moth though similar later applications may
also be necessary if the insects are abundant”; (5) jarring the trees and
collecting the beetles when only a few trees are involved.

1006. Forbes, S. A. Illinois Agricultural Experiment Station, Bulletin
108. Used arsenicals in field tests against the curculio on apples with an
average increase of 63 per cent. sound fruit over untreated trees.

1014. Headlee, T. J. Report of the Department of Entomology, New
Jersey Agricultural Experiment Station for 1913, p. 654. States that
where curculio is present foliage must be kept covered with arsenical from
time the “creature begins to feed until it disappears.” Overwintering
beetles remain in plum orchards about six weeks, in apple orchards for
about a month.

1018. Headlee, T. J. Ibid., Report for 1917, pD. 437-438. “Attack seems
to have come between the blossom-fall and the ten-days-after-blossom-fall
spraying.” “In orchards standing near woodlands or plantings inter-
spersed with old stumps or carpeted with grass, the damage was par-
ticularly severe.” Recommends clean culture during forepart of season
followed by cover crop not producing a densc; sod, removal of stumps
and cleaning of fence rows. Recommends spraying to preserve the coating
intact for the first month after blossoms fall.

1019. Headlee, T. J. Ibid., Report for 1018, pp. 212-213. Recommends
7-day spray after calyx. Records two successful cases of control in
orchards where curculios were abundant and where crop unsprayed was
“ruined by the curculio.” Recommends as a schedule for curculio control
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(1) before buds swell; (2) as blossom buds first show color; (3) directly
after petals fall; (4) seven days later; (5) 17 days after blossoms fall;
(6) June 20 to 30 for all fall and winter varieties. Better results obtained
with lime-sulphur and arsenate of lead than with arsenate of lead alone;
both have repellent action.

1921. Headlee, T. J. Ibid., Report for 1920, p. 449. Table showing
comparison of dust and spray on apples ymsatisfactory control of cur-
culios indicated with dust. Seven to nine ‘per cent. injured by curculio.

19023. Headlee, T. J. Ibid., Report for 1922, p. 373. Table showing
comparison of dust and spray on apples‘including curculio records. Dusts
do not control cdrculio as well as sprays.

1924. Headlee, T. J. Ibid., Report for 1923, pp. 276-278, Tables 6, 7 and
8. Results of curculio spraying.. °

1925. Herrick, Glenn W. In Manual of Injurious Insects, pp. 156-157.
“Control measures—All fence rows, hedge rows, and stone walls should be
removed from about an orchard. Sunlight on the fallen fruit is fatal to
the larvae within, hence judicious pruning to let in the light is useful.
Cultivation during late July and early August will destroy pupae in the
soil. Thorough spraying with arsenate of lead two pounds to one hundred
gallons of water just after the petals fall and again ten days later will be
effective if the hibernating places have been destroyed.”

1018. Pickett, B, S.. Watkins, O. S., Ruth, W. A, and Gunderson,
A. J. Illinois Agricultural Experiment Station, Bulletin 206. Contains
much valuable information on orchard sprays for the curculio and their
results are ably discussed in tables and text. Page 492, under General
Summary: “Codling moth and curculio, as a rule, were well controlled
by applications of arsenate of lead.” Page 493, controls obtained “from
60 to 94 per cent. (in the most successful experiments in 1913) and the
least effectively sprayed plats from 32 to 79 per cent. In 1914 the most
cffectively sprayed plats showed controls ranging from 81 to 97 per cent.
and the least effectively sprayed plats from 45 to 87 per cent. In no case
did spraying with arsenate of lead fail to exercise a decidedly bene-
ficial effect.”

1912. Quaintance, A. L. and Jenne, E. L. U.S. Department of Agri-
culture Bulletin No. 103. The most extensive single publication on the
plum curculio and its control yet published. Contains summaries of all
previous work data on life history and parasites and accurate studies of
control measures. Page 200 under conclusions: “With a-small amount
of fruit and abundance of curculios the most thorough spraying will not
serve to bring through a satisfactory amount of sound fruit’—“with a
large crop of fruit and abundance of insects, results will likewise be disap-
pointing.” Recommends four sprays for apples using dilute fungicide and
lead arsenate: (1) as cluster buds are out;-(2) as petals fall; (3) three
or four weeks after petals fall; (4) nine or ten weeks after petals fall.
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Secured controls amounting to from 19 to 77 per cent. increase in sound’

fruit from sprays tested. The best figures show gr1.07 per cent. sound
fruit as a maximum obtained by the method advocated.

1922. Quaintance, A. L. and Siegler, E. H. U. S. Department of
Agriculture, Farmers’ Bulletin 1270, pp. 7-10. “Most practical means of
control are spraying with arsenate of lead, and cleaning up of trash
from the orchards and vicinity as well as through cultivation during
the summer—the prompt collection and destruction of infested fallen
fruit will also aid in reducing this pest.” The first spray application to
poison the beetles should be applied in pink cluster bud stage, and the
second as soon as the petals have dropped, using arsenate of lead at the
rate of 1 pound of powder or 2 pounds of paste to 50 gallons of water
or fungicide. Supplemental treatments are desirable in orchards where
the curculio is more than ordinarily destructive,
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1914. Singerland, M. V. and Crosby, C. R. Manual of Fruit Insects,
DPP. 243-251. Recommends for apples: two sprays as for codling moth
just after petals fall and three weeks later—“but where the infestation is
severe additional applications will be found necessary.” Thoroughness of
spraying is essential. Reliance should not be placed on any one method of
a_ttack. Clean cultivation, proper pruning, thorough cultivation at proper
time are necessary.

1922. Snapp, O. I, Turner, William F., Roberts, J. W. U.S. Depart-
ment of Agriculture Circular 216. Decribes methods used for controlling
curculio in the Georgia fruit belt. Recommends destruction of early drops
or disking to destroy pupae, and proper orchard sanitation. Jarring the
trees also mentioned.

1024. Snapp, O. I, and Alden, C. H. U. S. Department of Agriculture,
Bulletin 1205. Dusting and spraying peach trees after harvest for control
of the plum curculio. General summary, p. 17: “Post-harvest treatments
are not adyisable except in cases where the curculio infestation has been
severe during the peach season.” Two applications of 10 per cent. lead
arsenate and go per cent. hydrated lime dust are recommended for these
treatments.

' TESTS OF ALCOHOL-FORMALIN FORGCONIEROT (O B

AMERICAN FOUL BROOD IN BEES

PriLip GARMAN

Several combs containing American foul brood were received
from two different sources in 1925, and treated with Hutzelman’s
solution or various modifications thereof, with the following
results :

1. Comb received May 28 and examined carefully; gross
characters were positive for American foul brood; microscopical
examination positive; cultures made on egg-yolk agar—appar-
ently positive in manner of growth and morphology of the
organism. Treated with homemade Hutzelman’s solution con-
taining one-half gallon formaldehyde (40 per cent.) and two
gallons of alcohol (completely denatured formula number 5).
The comb was placed in a small three frame hive. It was
examined August 4 by Inspectors Yates and Coley and no disease
was found. The combs continued clean throughout the summer
and on September 24 a full sheet of brood had been formed.
There was no evidence of the disease or injury from the treatment.

2. A comb received May 28; gross characters positive ; micro-
scopical picture and cultural features positive. Treated with
formaldehyde (40 per cent.), one-half gallon, and water two gal-
lons. A full sheet of brood was allowed to develop and the
colony dequeened. No sign of the disease was seen and no
scales could be found after brood was out. Examined August 4
by our inspectors ; no disease found.

'3, Comb from same source as Nos. 1 and 2; gross characters,
microscopical picture, and cultural features positive. Treated
with Hutzelman’s = solution, commercial product. Continued
brood rearing throughout the summer, the comb being examined
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August 4, and found free of disease; comb continued clean
throughout the summer and examination September 24 showed
no disease.

4. Comb received June 19, from another source—fairly rotten
with American foul brood. ~Gross characters and microscopical
picture positive. Cultures not made. Comb treated with com-
mercial Hutzelman’s solution without uncapping brood, but after
extracting honey. Soaked 48 hours; examined September 24,
and no diseased brood was found.

Combs treated in 1924 were Kept under observation and no
signs of American foul brood developed. Two combs treated
with homemade Hutzelman’s solution in 1924 the same as No. I,
above, were found to be freely used by the bees for brood rearing
and storing honey. One other comb, however, treated with
paraformaldehyde, the latter being left in the comb, remained
throughout the season without brood and with very little honey.
Although placed in a very strong colony, the bees seemed to
ignore this comb and would have nothing to do with it. It
apparently retained enough paraformaldehyde to be objectionable,
although it had no deleterious effect upon the colony as a whole.

Several other combs were treated by similar methods but results
so far have been similar to those already described and no
description of them will be attempted.

THE PEAR PSYLLA IN CONNECTICUT

Psylla pyricola Forster
PaILP GARMAN )

By far the most important enemy of pears to-day in Connect-
icut is the pear psylla. It is reported to have been introduced

into this State from Europe about 1832 and is now found through- .

out the northeastern United States. Much and serious damage
may result from an infestation, the leaves becoming stunted and
black or sooty, many dropping prematurely. The fruit may
become discolored and remain undersize and the fruit buds may
be affected, resulting in a decreased yield the following year.
Pear psyllas are present in many Connecticut orchards and cause
considerable damage every year.

Life History: The winter is passed in the adult stage, the
insects hiding under the bark usually near the ground, but also
in other places. They emerge during warm days in spring and
lay their eggs on growing shoots. According to published
records, the eggs hatch in 12 to 18 days and the nymphs mature
in about a month. Eggs of the second brood hatch in about 12
days and there are reported to be three or four broods in New
York State (Hartzell). Tlhe separate broods are completed in
about a month and a half.
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The Different Stages: The egg is a small yellow pyriform
object about one-eightieth of an inch in length, and under proper
magnification may be seen to possess a short stalk at the larger
end and a §mall thread at the other. The nymph is very much
flattened, with very large rounded wing pads, and is able to secrete
quantities of honey-dew in the early stages. There are reported
to be five immature nymphal stages, the first three of which
secrete honey-dew in which grows a black sooty mold responsible
for the disgusting appearance of trees that are heavily infested.

Fic. 43—The Pear
nymph; c. egg. Enlarged about 25 times.

Psylla, Psylla pyricola. a. adult; b.

The adult is a small winged insect somewhat resembling a small
iii)éa(é; %ga;cn yvhetrl on thTehwing, but when magnified resembling a
iniature. e ety i
Fi%l‘u? e ang égg gkt %,E"X’ {:nph and adult are shown in
iology and Control Measures: In controllin e
are several points to be considered. First: the gytr}rlx;}?se S:lc;[hr?f);
hibernate until late fall and they emerge very early in the sprin
after a few days of warm weather. Headlee states that they mag ;
Ee found frequently in cool weather clinging to the smaller twi }s’
too stiff to move” and a spray with miscible oils or soaps arglgd
nicotine at this time should be very effective. The same condi-
tion exists in the spring after the insects have emerged from
hlberna.tlon, which condition affords an opportunity to finish the
spray, if not completed in the fall. The second point to be kept
n mind is that the insects continue to lay eggs well up until tfll)e
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cluster buds of most varieties begin to separate and in some cases
even longer—so that dormant sprays must be delayed as long as
possible at this period in order to kill the greatest number,
Thoroughness at this time is very essential. Even these sprays,
however, (the dormant with miscible oil or soap and nicotine, and
the delayed dormant egg spray of lime-sulphur at the cluster
bud stage) may not kill a sufficient number to protect the orchard
, throughout the summer and other treatments must usually be
considered if commercial control i§ secured. One of the most
successful summer sprays developed thus far is the Bordeaux-
nicotine-sulphate (Hartzell) spray applied at the calyx or petal fall

Fi16. 44—a. Pear blossom -buds at proper stage for delayed
dormant spray of lime-sulphur 1 to 8. b. Time for first appli-
cation of heavy lime bordeaux or heavy lime-dry-mix.

period and often repeated in July. This spray has a decided effect
in checking the development of the nymphs and has been used
successfully in some Connecticut orchards. Others make use of
a self-boiled lime-sulphur or.dry mix formula with added nicotine,
since pears usually need some form of fungicide to check scab or
other diseases. It is very generally recognized, however, that
commercial lime-sulphur is liable to burn the foliage severely if
used as a summer spray. In general, considering work done in
neighboring States, the following spray program for Connecticut
is suggested as one likely to give the best results.

(1) In fall or spring when the temperature is' above freezing
and adult psylla are found on the twigs “too stiff to move,”—
miscible oil 1 to 15, or nicotine sulphate 1 pint in 100 gallons with
4 pounds of soap added. .

(2) When the blossom buds begin to separate in the cluster,—
lime-sulphur (commercial 33° Be) 1 part in 8 parts of water.
(See Figure 44,a.) ) :
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(3) At the calyx or petal fall period soon after the blossoms
have fallen,—Bordeaux-nicotine-sulphate mixture composed of 2
pounds of copper sulphate, 40 pounds hydrated lime, and 1 pint

‘of nicotine sulphate in 100 gallons of water; or dry mix con-

sisting of superfine sulphur, 16 pounds, hydrated lime 8 pounds,
and calcium caseinate 1 pound. The dry mix is first mixed with a
small amount of water in the spray tank, 1 pint nicotine sulphate
and 32 pounds hydrated lime are added, and the whole made up
to 100 gallons. (See Figure 44, b.)

(4) Same as No. 3, to be repeated in July if the nymphs
become numerous.

Some growers maintain that after control is once secured and the
insects are reduced in numbers sufficiently, the winter spray can
be safely omitted. In cases of severe infestations all sprays
should be employed and great thoroughness exercised in making
the applications. :

Much experimental work has been done with control of adult
psylla by means of nicotine and cyanide dusts. While not yet
studied sufficiently to make definite statements regarding them,
it seems probable that they will become useful weapons in the
hands of the grower.
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OUTBREAK OF PEA APHID ON ALFALFA

B. H. WaLDEN

One of the unusual insect problems in Connecticut during 1925
was the injury caused to alfalfa by aphids. On May 13, Mr.
Raymond K. Clapp, Agent of the New Haven County Farm
Bureau, called at the Department to obtain information regarding
the control of aphids on alfalfa, stating that a field in Seymour
belonging to Mr., Elmer R. Meade was badly infested and that
many of the plants were turning yellow.

As this was the first time that our attention had been called to
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insect injury to alfalfa, a visit was made to the field on May 14.
Fully half an acre near the center of a three-acre field was badly
infested with large green aphids. Some of the plants, though
still green, had the leaves curled and the growth was apparently
checked; others had turned yellow and many were completely
dried up; even the crown appeared to’' be dead. Many aphids
were found throughout the remainder of the field, though the
plants had not been seriously injured.

The identity of the species could not be determined in the field
and material was collected and brought to the laboratory for
study. It was suspected; however, that this was the pea aphid,
which is known to live part of the season on various clovers,
often causing considerable damage, and which has been taken on
alfalfa, although according to Davis* the pea aphid was not
formerly considered a serious pest of alfalfa. It was later found

upon examining the insects under the microscope that this was .

the pea aphid, [llinoia pisi Kalt.

During the warm part of the previous day, Mr. Meade dusted
a small section of the field with 2.7 per cent. nicotine dust, applied
with a hand duster. The plants still showed a good coating of

dust and there were many dead aphids on the ground, but there

appeared to be about as many live ones on the plants, indicating

 that it would take more than one treatment to control the aphids.
It was evident that it would not be practicable to treat the whole
field with a hand duster, and Mr. Meade questioned whether the
value of the crop would warrant two applications of dust, using a
power duster. ‘

Normally the alfalfa would not be cut for two or three weeks,
but it was suggested that if the aphids remained on the plants
and the injury increased, it would be well to cut it early, as the
cutting and curing of the hay would kill many of the aphids and
expose the survivors to the direct sunlight. A number of aphids
that had been parasitized were observed, Lady beetle larvae and
Syrphid larvae were present in limited numbers. No aphids
which had been attacked by fungus were observed at that time.

On May 15, another field of alfalfa belonging to Doody
Brothers of North Branford was examined. About one acre of
three or four year old alfalfa was found to be infested with the
pea aphid. Occasional plants were turning yellow, but the injury
was not as severe as at Seymour. This field had suffered from
drought the previous fall and the plants had not made a
thrifty growth.

Some of the aphids were parasitized and many of them had
been killed by a fungus, probably Empusa aphidis.

* The Pea Aphis with Relation to Forage Crops, J. J. Davis, U. S.
Department of Agriculture Bulletin 276, 1015,
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joini is pi - f younger
Adjoining this piece of alfalfa was a five-acre field of y
plantsj. M§ny aplljlids were present near the margin next to the
older field but the plants were more vigorous and showed very
little injury. A second visit was made to the field on May 19.

 The condition of the plants appeared to be about the same as on

15, but more than one-half of the aphids had been killed
%)\gra}t,hesﬁungus. On May 28, the injury to the plants had not
materially increased. Another generation of aphids was present
and though the fungus did not seem to be increasing, a larger
proportion of the aphids had been attacked by Hymenopterous
parasites. The infestation had extended further into the.younger
field of alfalfa, but these plants did not as yet show any

erious injury.

i Reportsjof};njury to alfalfa on three farms in Hartford County
were received from Mr. B. G. Southwick, County Agent. These
infestations were investigated on May 20. A field in East Wind-
sor of about one acre owned by Mr. H. F. Barber was injured
by drought during 1924 and came through the winter in poor
shape. After the plants were found to be infested with aphids,
the owner plowed the alfalfa under in order to use the land for

r Ccrop.

Soi%c?tiletwo apcres of alfalfa belonging to Mr. G. A. Stoddard
of West Simsbury were noticeably injured towards one end of
the field where there was a pocket or depression in the surface
of the field which may have held water and caused more or less
winter injury to the crop. While aphids had been present over
the whole field there were very few alive on May 20. A large
percentage had been killed }le fungus. Mr. Stoddard considered
that the injury was practically over.

Mr. O. i) }lg‘uller,pa neighbyor of Mr. Stoddard, owne(_i the ﬁel‘d
where the third infestation was reported by Mr. Southwick. This
was not seen by the writer, but Mr. Fuller stated that the con-
ditions were similar, though the injury was somewhat less than
in Mr. Stoddard’s field. . :

Specimens of the pea aphid on alfalfa were brought into the
office from Middletown on May 23. There were many specimens
on the stems and leaves, but a large proportion of them had been
attacked by the fungus. :

' Anotheryreport o? aphids on alfalfa was received from Wood-
bridge but this infestation was not examined. : ;

From observations made in these fields, it was quite evident
that the plants most seriously injured by the aph1d§ were those
-which had been weakened either by drought or winter injury.
Many of the most vigorously growing plants, though badly
infested with aphids, did not appear to be noticeably checked.
It has also been observed that thrifty fields of red clover can stand
«comparatively heavy infestations without showing noticeable
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injury. It is impossible to predict whether or not the pea aphid
will injure alfalfa again in 1926.

According to Davis, (1. c.) the pea aphid was introduced from
Europe and reported as occurring in this country in 1878-79,
although the first report of serious injury to peas was some 20
yeas later, in 1899. In 1907, the species was collected on alfalfa
in Arkansas, byt as late as 1915, Davis states that M. safiva
. (alfalfa) is not universally and commonly attacked by the
pea aphid. ] \

In 1921, however, the pea /aphid was reported as injuring
alfalfa in Colorado, Kansas; Missouri, Nebraska, Oklahoma, and
Oregon* In 1923 it was reported as inf esting alfalfa in 12 states,
and during the past season it was reported from six states besides
Connecticut. . : -

The pea aphid in the north passes the winter as small shiny

black eggs on the stems of clovers. The eggs hatch early in spring

and there are about 12 generations during the season.” Some of
the individuals usually remain on clover throughout the year.
In years when they are abundant, about July 1 in Connecticuf, the
majority of the aphids migrate to peas.

The pea aphid has an unusually large number of natural
enemies. The most important natural check is probably the aphid
fungus Empusa_aphidis. This was very abundant in the alfalfa
fields in North Branford and West Simsbury and the specimens
from Middletown showed many individuals which were infested
with this disease. The appearance of aphids attacked by this
fungus is shown on Plate XVIII. Many lady beetle larvae and
larvae of Syrphid flies were feeding on the aphids in the various
fields. Aphids that had been attacked by Hymenopterous par-
asites as shown on Plate XVII, b, were found in all the fields
examined. Three species of these parasites were’ reared, and
later determined by the U. S. Bureau of Entomology, as Aphidius
rosae Haliday, Megorismus fletcheri Crawford and Lygocerus
niger Howard. The first mentioned species was by far the
most abundant. ' :

INJUR YO APRPIES I BYCTHE REDYBANDED IIEA B

ROLLER AND ITS CONTROL
B. H. WALDEN

Injury to apples similar to that shown in Figure 45 has been
frequent in Connecticut orchards during the past few years and
1s due to the work of the red banded leaf-roller, Eulia velutinana
Walker, which feeds at the surface of the fruit. The injury .is
apparent at picking when the greenish larvae are often found at

* Insect Pest Survey Bulletin, Vol. 1, 3, 4, 1921-1024.
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h where a leaf had rested against the fruit or where
X\?gkagi)rllggthave touched when on the tree. The larvae 1?'132
readily attack the fruit where there is no protection, working
beneath a thin whitish web secreted by the larvae. The injury is
frequently on the side of the apple, and the growers often call the
trouble “side worm injury.” The larvae, however, readlly feed
around the calyx and occasionally around the stem. Fruit thus
injured gives trouble in storage since the injury occurring late in

" the season does not heal over and affords an entrance for rot-

producing organisms,

Fic. 45—Work of red banded leaf-roller
on fruit, natural size.

If any of the larvae are present on the fruit when stored, the
injured area is often increased by further feeding, or the larvae
may leave these apples and attack sound fruit.

Several other insects cause somewhat similar injuries on the
surface of the fruit, but these can usually be distinguished from
that of the red banded leaf-roller. The work of the lesser apple
worm is often confused with that of this insect. = The injury may
be much the same shape but the lesser apple worm does not eat
the skin of the fruit, but mines just beneath and when partly

' grown may tunnel into the core, while larvae of the red banded

leaf-roller readily eat the skin and the injury is confined to the

surface of the fruit.
Second brood codling moth larvae may feed on the surface but
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eat much smaller areas and soon tunnel into the fruit. The
larvae of the red banded leaf-roller are light green in color with
yellowish-brown heads, while the larvae of the codling moth
and lesser apple worm are of a white or pinkish color with much
darker brown heads. ;

The life history of the red banded leaf-roller has not been care-
fully worked out for Connecticut, but will probably be similar to
the observations made in Pennsylvania,* where it has been found
that this insect passes the winter in the pupa stage. Adults
emerged in the spring and were most abundant in the orchard
from May 4 to May 16. Eggs deposited on the branches May
11 hatched on May 18, and larvae were present in the orchard
from that date until November 1.

Observations have been made on the control of injury from
this insect in our dusting and spraying experiments at Milford
Data collected in 1922 is given in Table I. The formulas used
were as follows: : ;

Spray
Commercial lime-sulphur .. 3 gallons
Lead arsenate (dry) ...... 3 pounds
Nicotine sulphate ......... % pint
Wiater ylichs Jcisin il .....100 gallons
Dust
Dusting sulphur ....... ,65 per cent.
Lead arsenate ......... 10 per cent.
Nicotine sulphate ...... 5 per cent.
Cantien) o L Sl 20 per cent.
Tasie I
Total Number Per cent. of Injury
Plot Treatment of Apples by Eulia
1. 5 sprays, April 19, May 22, June 14,
June'se, July 200,000, L 6,760 .32
2. 3 sprays, April 19, May 22, June 14 ~ 6,072 .69
3. 5 dust, April 19, May 22, June .14,
Nienae., Tnaly o BEtl sdiMali 4 b 4,881 74
4. 3 dust, April 19, May 22, June 14 .. 3137 .02
Checkdl Bl MO B0, Seldie  FtiEnt 1,673 ] 5.47

All plots shown ir the table received three applications as fol-
lows : April 19, May 22 and June 14; while plots 1 and 3 received
two extra applications on June 30 and July 2o0.

* Pennsylvania Agricultural Experiment Station Bulletin 169, p. 11, 1921.
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Though the figures are not striking, the sprays were somewhat
more effective than the dust treatments and where five sprays
were given, the injury was reduced about one-half over three

applications.

The results obtained in 1925 in the Milford orchard with spray
in comparison with dust and combination spray and dust treat-
ments are given in Table II. The following formulas were used :

SeraYy ForMULA

Lime-sulphur (dry) ...... 6 pounds
Lead arsenate (dry) ...... 3 pounds
I aysniictoatinas e iiim o 1 pound
W ater/F EuE Lisishle b REaN 100 gallons

Dust FormuLA

Dusting sulphur .......... 00 pounds
Tlead ‘arsenate ... ......... 10 pounds
TasLe II, j
Total Number Per cent. marked
Plot Treatment of Apples by Eulia
1. Spray with Kayso, May 1, May 19,
Junerz=s, July, &, July, 26/, . st 6,424 3
2. Spray without Kayso, same dates as
ahove! FAlR oS N L ISR L 3,600 4
3. 0o-10 sulphur-arsenate dust, May 1, g
May 19, June 2-3, July 1, July 26 ... 4,203 1.7
4. 4 dust applications between May 1 ‘
and July 't Vr spray. tJdlyie ot 5,285 4

5. Spray, May 1; Dust, May 19; Spray
June 2-3; Dust, July 1; Spray, July
26

................................ 1,059 5

6. Spray, May 1, May 19; Dust, June
2-aunfalired Tulyu o, e i Outlagos 7,005 E.Y;
7.0 Eheck] nolitreatment ol L ST 000 2,250 11.2

Although all treatments gave fairly good control, the sprays
(plots 1 and 2) gave the best control and the combination treat-
ments with late sprays (plots 4 and 5) were next.

It is evident that if the red banded leaf-roller continues to be
prevalent in certain seasons, that it will be necessary to spray
apple orchards later than has been the general practice. In case
the apple maggot and the apple and thorn skeletonizer are present,
the same treatment should help control them.
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THE RASPBERRY FRUIT WORM, BYTURUS.
UNICOLOR SAY, INJURING STRAW-
. BERRY BLOSSOMS

3R \/VALD.EN(

On May 22, a visit was made by request to the fruit farm of
Mr. C. Bussa at South Glastonbury, to examine some strawberries
which were being injured by beefles feeding upon the blossoms.
Qn several rows of Stevens, a late variety which was just begin-
ning to bloom, adults of the raspberry fruit worm, Byturus uni-
color Say, were feeding on the petals and centers of the blossoms
as shown on Plate IX, a.

The plants on the opposite side of the field were uninjured,
although there was a block of red raspberries a short distance
beyond. As there were no raspberries near the infested side of
the strawberry field, the situation was rather puzzling until the
owner explained that there had been a badly infested raspberry
field on this side which was removed in the spring. A large
number of the beetles had evidently wintered in the soil and upon
coming out in the spring were forced to feed upon the straw-
berries, in the absence of their natural food plant.

As there were only a small proportion of the strawberry
blossoms open and no honey bees observed in the field, it ‘was
suggested that spraying at once with lead arsenate might help to
check further injury. , _

The field was examined again on June 3. Though the owner
had not sprayed the plants, the beetles had nearly all disappeared.
No eggs were found_on the strawberries, although beetles and
eggs were present at this time on the raspberry plants,

The injury to the strawberries was probably less than it would
have been to an earlier variety. There were a few less berries set
on these rows than on the uninfested ones, and some of the first set
fruit was deformed. The fact that there were fewer berries
at the first picking would give the latet berries a chance to 2rowW
larger than if there had been a full crop, so that it was hard to

estimate the actual damage by the beetles. It probably did not

exceed 10 per cent. Ve

This is the first time that raspberry beetles have been observed
feeding on strawberries in Connecticut and it was undoubtedly
due to the removal of the adjoining raspberry field. There will
probably be little or no damage to the strawberries next season
as there were no indications that the raspberry hbeetles would
develop on strawberries. o
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THE EUROPEAN CORN BORER IN CONNECTICUT
" Pyrausta nubilalis Hubner
M. P. Zappe

*  This destructive insect was first discovered in Connecticut late

in the fall of 1923. At this time Federal scouts found three
small separate infestations along the shore region of Connecticut
in the eastern part of the State, two in the town of Groton, and one
in Niantic in the town of East Lyme. These were cleaned up
and most of the infested material burned in the fall of 1923, the
work being finished in the spring of 1924. No larvae of the
European corn borer were found at these infestations the follow-
ing year. i ' i

During the summer and fall of 1924, seven separate infesta-

. tions of this insect were found in six shore towns of Connecticut

by Federal scouts, in the following locations: Bridgeport, in a corn
field at Hillside Home in the northeastern portion of the city;
New Haven, at Granniss Corner, infestation in small gardens;
Old Lyme, in a small corn field on the eastern side of the town;
East Lyme, in a large field of corn near Crescent Beach; Groton,
in a small corn field about one mile north of the Town Hall;
Stonington, two infestations in small gardens in the village of
Mystic.

Clean-up work began on December 1, and was completed Decem-
ber 12. This consisted of burning all corn and weed stems in
the infestations and in surrounding fields and gardens. A total
of 5,485 gallons of fuel oil was burned. An account of this
clean-up work may be found in the Report of this Station for
1924, page 277. {

In the summer of 1925, the scouting covered all the shore towns
of Connecticut and also included the town of Orange and a part
of the town of Woodbridge, which, together with Milford, forms
an area where quantities of seed corn are grown and it was deemed
advisable to have this area examined. All scouting in 1925 was
done by Federal scouts, but the State of Connecticut co-operated
by paying one-half of the wages of these men while scouting
within the State. Besides the infestations of European corn borer
found, 509 larvae were sent to the Federal laboratory at Arlington,
Mass., and identified as not being the European corn borer.

INFESTATIONS OF 1925

The scouting work of 1925 revealed the presence of the Euro-
pean corn borer in 20 separate infestations in the following five
towns: Bridgeport, Saybrook, New London, Groton and Ston-
ington. Nothing was found around the last year’s infestations
in New Haven, Old Lyme and East Lyme, these points being
entirely free from any infestation.
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BRIDGEPORT INFESTATION

An infestation was found at Hillside Home near last year’s
infestation where European corn borer larvae were found in
stems of smartweed in 1924. The clean-up work last year was
not entirely satisfactory. The Supetintendent of the Home
promised to assist by having his men throw corn stalks, stubble
and weeds into piles to make the burning easier. The men doing
the work tried to plow out the stubble and as a result, some of it
was left just below the surface of the ground where the larvae
were safe from the fire. ° « '

This season the Superintendent had the corn fields plowed, the
work being supervised by Federal men who followed the plow
and threw all stubble and corn stalks into the furrow where the
plow could cover it deeply on its next trip. This proved satis-
factory and most of the material was well covered. After plow-
ing, every bit of stubble, corn stalks or weeds that could be found
above ground was collected into piles and burned. All weed areas
within a reasonable distance of the infested fields and all weeds
around fences, barns, and in a dump nearby were burned. Five
entire days were spent in actual burning at this infestation by a
force of 10 men, besides parts of several other days spent on
clean-up work preparatory to burning. In all, 428,475 square feet
of land was burned over, and 5,670 gallons of fuel oil were used.
The work was finished on December 11, 1925.

SAYBROOK INFESTATION

This infestation was found in sweet corn growing in a garden
just west of Oyster River on the State road betwen New Haven
and New London. Part of one day was spent in clean-up work
before burning. FEight men spent part of one day in burning,
using about 300 gallons of fuel oil. About 10,800 square feet of

.ground was burned over, but operations at this infestation are
not completed, as there are still two nearby gardens to be covered.
We hope to finish work here early in the spring of 1926.

NeEw LoNDON INFESTATION

This infestation was situated in the northern part of New
London just inside the city limits. It was found in a large field
of field corn owned by Mr. J. J. Higgins. This was a heavy
infestation, 18 larvae being found in a very short time, all of
which proved to be the European corn borer. There were no
other fields of corn near the infested field and only a few small
gardens, some of which had corn stalks in them. These were all
included in the burning program. About 60 large shocks of corn
were burned, as well as all.stubble which had previously been
dug out of the ground and soil removed from the-roots. Weeds

=T T .
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and trash around the infested field, and other material which
might harbor the larvae were burned in about eight nearby
gardens. Two men spent two days in preparatory work and
IT men spent two whole days burning up this material. A total
of 1,789 gallons of oil was consumed here, burning over an area
of about 256,200 square feet. Work was completed on December

15, 1925.
GROTON INFESTATIONS

In the town of Groton, a total of eight infestations was found.
Two of these were in the borough of Groton, one at 50 Pleasant
Street, west of the house of George Hempstead, where two larvae
were collected in sweet corn; the other was at 97 Baker Avenue,
in the garden of Mrs. J. E. Lamb, where a total of 10 larvae
were collected in a small patch of sweet corn.

The preparatory work was done by five men working for two
days on both infestations. These two infestations, being in the
borough where nearly everyone has a garden, several adjoining
gardens on both sides of each street were also cleaned up and
burned. This required the time of 11 men for two and one-half
days, it being necessary to burn over 172,855 square feet of land,
using 1,021 gallons of fuel oil. Work on these two infestations
was completed on December 18.

-Owing to the fact that these infestations were in a thickly popu-
lated section of the town and that there was danger of setting fire
to some of the many out-houses, chicken coops, fences, etc., it
was thought advisable to have some fire-fighting apparatus imme-
diately available if needed. One of the gipsy moth power sprayers
was sent down from the State storehouse at Danielson, the tank
filled with water, hose coupled together, and ready for use if
occasion should require it.

In the section of Groton known as Noank, there were five
separate infestations. Two of these were on Spicer Avenue,
where 19 larvae were collected in sweet corn in small gardens;
another was on Shore Street, where seven larvae were collected
in sweet corn in a small back-yard garden. Another one was
found in a good sized patch of sweet corn near the corner of Main
and Church Streets, where 14 larvae were dug out of sweet corn.

-An infestation was also found on Brook Street, Noank, where
one larva and one pupa were found. Several corn stalks were
found that showed the work of the European corn borer, but the
larvae had pupated.

Some of the preliminary work has been done at the Noank
infestations, but no actual burning has taken place on account of
the area becoming covered with snow and ice. This area will
have to be left until spring before it can be burned.

Two other infestations found in the town of Groton are located
just at the western edge of the village of Mystic on what is known
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as Baptist Hill on the State road to New London. These were
both in back-yard gardens, where a total of 12 larvae were found
in sweet corn. These infestations have been prepared for burning
but no actual burning has been done. Many adjoining gardens
have also been cleaned and material in them will be burned this
coming spring.

Still another infestation in Groton occurs in the garden of
Mr. J. M. Whitman at 13 Grove Avenue, Mystic, where two larvae
of the European corn borer were found. No control work has
been done at this infestation but e expect to complete the clean-up
work in the spring beforesthe moths can emerge.

STONINGTON INFESTATIONS

In the town of Stonington five widely separated localities were

found infested extending from the very eastern boundary of the
town to the western edge in the village of Mystic. One was found
in Pawcatuck, another at Lord’s Hill, another on Pequotsepos
road, still another on the Old Mystic road, while the infestation
of several small back-yards on the Stonington side of Mystic may
be considered to be the fifth. The latter infestation really consists
of three small infestations near enough together to be considered
as one infestation. They are all located within a few blocks of
each other on the east bank of the Mystic river north of the main
street in Mystic. No clean-up work nor burning has been done
here yet, but we expect to burn this coming spring all material
which may harbor larvae of the European corn borer.

In 1924, there were two infestations in this neighborhood, and it

is quite probable that more existed, that were not discovered and -

adults from these may have been responsible for the reinfestation.
The work to be done here must necessarily cover quite a large area
of ground in order to be sure that all infestations found have been
burned as well as covering some additional land for a margin of
safety. :

Only one infestation in Stonington has been burned. This is
situated on the Mystic-Old Mystic road, east of the river, where
20 larvae and 11 pupae were collected in a large patch of sweet
corn. Mr. Edward A. Smith, the owner of the farm, grew sweet
corn and cut flowers to sell to people who were summering at
Groton Long Point. All corn sold and removed from this farm
was inspected by Federal men, to prevent any. possible spread
from this infestation.

All corn, weed and flower stalks here were burned, as well as
the corn stalks on the adjoining farm. It took 11 men four days
to burn over 58,400 square feet of ground, using about 1,587
gallons of fuel oil.

Another infestation was found about one mile east of the Smith
farm on the Pequotsepos road on land belonging te Mr. H. Wilcox.
This was in a small patch of field corn and only three larvae were

. ing outside of the infestation itself.

.was in a large garden patch of sweet corn.

‘was not entirely successful.
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found. The owner was allowed to feed the corn stalks to his
cattle with the understanding that he would burn all stalks which
the animals did not eat.

The stubble was dug and thrown on a pile of wood brush, etc.,
and though not yet burned, it will be very early in the spring and
without oil if possible. As this infestation was quite distant from
any other corn fields, it was not thought necessary to do any burn-
However, the owners of the
adjoining farms promised to burn in the spring all corn stalks
which the cows had not eaten during the winter.

About two miles west of Stonington village on the farm of
James Lord at Lord’s Hill, another infestation was found. This
Mr. Lord has been
permitted to feed corn stalks from the infested fields to his cows,
provided that he burns up all stalks left uneaten.

The corn stubble has all been dug from the ground and thrown
into small heaps. A perennial garden just over the fence from the
infested fields has also received attention; all flower stalks and
weeds have been cut, raked and thrown over the fence into the
corn field. 'An adjoining field of corn planted for ensilage and
abandoned, contains much grass and weeds, which will also be
burned in the spring when weather permits burning operations.

One infestation is located in lower Pawcatuck on land owned
by Mr. W. E. Miner, where seven larvae were collected from a
large patch of sweet corn. This corn patch is close to the Pawca-
tuck river, which is the boundary line between Rhode Island and
Connecticut, and seems to be an isolated infestation, as the nearest
known infestation is about five miles to the west.

The Pawcatuck infestation has been prepared for burning. The -
owner attempted to burn the corn stalks in the infested field, but
These partially burned corn stalks
have been gathered and weeds and grass cut off and raked away
from fences and buildings preparatory to burning in the spring.

ExrENnsion Work

Before any actual clean-up work was started, it was thought
advisable to enlist the co-operation of the householders near the
infestations and ask them to clean their own yards and gardens by
burning weeds, corn stalks, etc. If they could be induced to
take care of their own yards, it would mean a considerable saving
of work and expense for the State, as well as to reduce the chances
of missing any undiscovered borers in material around the present
known infestations. The territory which the State could clean
up would necessarily be limited to a few yards surrounding each
infestation.

A house-to-house canvass was made, in a one mile radius around
each of the infestations. Three men spent seven days on this work.
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To save time in explaining to the householders what théy were
requested to do, the following notice was either given to each one
or left at the door.

EUROPEAN CORN BORER HERE
Will You Co-operate?

Some of you may have seen men looking over your
corn and other crops. These men were hunting for the
European Corn Borer, a very destructive pest from Europe
Iﬁow occurring in Eastern New England and around Lake

rie. - /

This pest has recently been found in small numbers in
your vicinity. There is grave danger that it may soon
spread throughout the State. Every reasonable measure is
being used to control it, but you can help.

All cornstalks should be destroyed:—if fed to cows, the
thick stalks which the cows do not eat should be burned.
All large weeds, dahlia stalks, and other flower stalks
should likewise be burned.

Please cut your stalks off close to the ground and not
leave stubble five or six inches high. Some of the borers
may be in the stubble, and digging and burning the stubble
is expensive. When cut off at the surface of the ground,
the borers are all in the tops. A sharpened hoe is an
effective tool for cutting the stalks.

The scouting and control work is done by the Federal
Bureau of Entomology and the State Entomologist of
Connecticut in co-operation.

Further information regarding the pest may be obtained
from I

W. E. BrirroN, State Entomologist,

P. O. Box 1106, New Haven, Conn.

This work was done early in October. At the time the burning
work was finished in the latter part of December, only one house-
holder had completely cleaned up all material which might harbor
larvae of the European corn borer. Several others had attempted
to burn their corn stalks, but only the leaves and tassels had been
consumed. The most important parts of the corn, the thick stalks,
had not been burned at all. Perhaps early in the spring, when
the material is drier, the gardeners will have more success.

In Mystic and Noank, many people were in the habit of throw-
ing old stalks, rubbish, etc., into the river. We tried to discourage
this practice, as the material would only drift ashore and, if
infested, might start other infestations perhaps miles away from
the origin of the material. . ;

SuMMARY OF 1025 WORK

Number' of towns scouted . il Valiive i 25
Number of towns infested ;.. o..iisinieinens 5
Number of infestations found ................ 20
Number of square feet of land burned over-.... 026,730
(Gallonsiof| fuelt oil lused "Gk STl UGt 11,267

Amotnt of money spent by State ............. $4,739.63

v
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; FURTHER NOTES ON THE ASTATIC BEETLE

Anomala orientalis Waterhouse
W. E. BrirroN AND M. P. ZAPPE

This introduced insect pest has been discussed in preceding
Reports of this Station as follows: 1922, page 345; 1923, page
201 ; 1924, page 204. Bulletin of Immediate Information, No. 52,
issued December 15, 1925, and entitled “A New Pest of Lawns,”
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Fic. 46.—Map of Westville showing the portion infested
by the Asiatic beetle, surrounded by black line.

also deals with this insect, and brief notes were published in the
Journal of Economic Entomology, Vol. 15, page 311, and Vol. 17,
page 309.

During the first half of .the summer of 1925, this insect seemed
to cause little damage, and very few inquiries and complaints were
received regarding it. At a brief talk in Washington, D. C.,

RIS Pomgmy e
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July 28, 1925, before the summer field meeting of the North-
eastern Entomologists, the senior author made statements to this
effect. In fact, at that time it seemed to him that the insect was
not increasing, that the injury was no worse than in 1924, and
that it had spread only slightly. But later in the season he felt
like telling a different story. During August and September,
many inquiries and reports of injury were received at the Station.
In passing through the streets of tlfe infested region, more injured
lawns were noticeable than have ever been seen before since the
presence of this pest Was-.di‘sco%red in New Haven. Figure 46

Fic. 47—The Asiatic beetle, Anomala orientalis. a. adult beetle.
b. egg. c. grub or larva. All enlarged about five times.

shows the area where the infestation occurs, and Figure 47 shows
the appearance of the beetle, larva and egg. Plate XI, b, shows
injury to lawns. :

As the injury was more evident and the grubs more numerous
than ever before, the matter was reported to the Federal Horti-
cultural Board and the Bureau of Entomology, with a request
that specialists be sent to review the situation. -Consequently on
October 29, 1925, Mr. Loren B. Smith in charge of Tapanese

beetle investigations, with Messrs. B. R. Leach and J. P. Johnson, -

all of Riverton, N. J., spent the day in New Haven, and with
Director William L. Slate, Jr., and the writers, visited the infested
area, observed conditions there, and conversed with residents and
property owners. Mr. Smith expressed his opinion that the injury
to lawns appeared more serious than similar injury in New Jersey
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by the grubs of the Japanese beetle, Popillia japonica, which he
" had ever seen.  Also Mr. Smith considered it not only unwise to
allow this pest to continue to spread unchecked, but regarded it
" as a menace to the whole country. Especially if this insect should
 spread southward, he believed it might prove a very serious pest
of various crops. \ v

" As a result of this visit, Mr. Smith submitted a report in which
he advised an attempt to eradicate the pest by treating the entire
area between Chapel Street and Willard Street, Yale Avenue and
. Forest Street, with carbon disulphide emulsion to kill the grubs.
~ He recommended that the applications be made early next summer,
perhaps in May, after the grubs resume feeding near the surface
~ of the ground, and that it be a co-operative project between the
Federal Government and the State of Connecticut.

At the time of Mr. Smith’s visit, the grubs had descended into
the soil for the winter, and consequently did not appear to be
.~ nearly as abundant as was the case a few weeks earlier. By
. digging, however, plenty of grubs were found, most of them being
six to eight inches beneath the surface. ‘

Tests AND OBSERVATIONS MADE IN 102§

On April 16, the junior author examined some lawns near the -
corner of Edgewood and Alden Avenues by cutting out four-inch
circles of turf with a sod cutter such as is used on golf greens.
Several grubs were found, averaging about one to each circle of
turf. Probably most of them had not come up from their winter
level in the soil, for an examination later in the season showed
ghe same lawn to have a population of about 40 grubs per square
oot. |
We still believe that Anomala orientalis has an annual genera-
tion, though it is evident that some of the grubs do not become
mature at the fisual time, but continue over into the second season.

Lawns which had been treated with cyanide and reseeded in
1924 were examined on April 16. Some grubs were found here,
though the lawns presented a good appearance and no injury was
apparent.
On September 25, one square yard of lawn was treated with
eight ounces or one-half pound of granular calcium cyanide dis-
solved in two gallons of water, sprinkled over the surface and
washed into the soil with eight gallons of clear water. Five grubs
in a wire cage had been buried about two inches deep prior to the
treatment. When examined September 30, all grubs were dead
but the grass had been injured. |

Another section of the same lawn was treated on the same day
using calcium cyanide at the rate of four ounces per square yard,
or half the amount mentioned above. On September 30, two
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square yards were dug up and the grubs counted. Omne had 39,
and the other 44, dead grubs and no living ones were found.

An infested lawn at 39 Elmwood Road was treated with six
ounces per square yard of calcium cyanide, late in September.
When examined, 24 hours after treatment, there were some living
grubs, but several days later, on September 30, all grubs had been
killed. This lawn had been spaded prior to treatment and grubs
were in the bits of sod that had been turned several inches below
the surface. e

On October 3, 60 square yards of lawn at 50 Marvel Road were
treated with calcium cyanide at the rate of four ounces per square
yard. When examined on October 13, no living grubs could be
found but the grass had all been killed.

On October 19, four tests were made on grubs in soil buried in
cages, with a finer grade of calcium cyanide known as “grade G”
or “Cyanogas,” using it at the rate of one, two, three and four
ounces respectively, per square yard. When examined on October
31, all grubs had been killed and in each case there was slight
injury to the grass. Grade G has the same analysis as the granular
calcium cyanide but is considerably finer.

Two tests were made with home-made carbon disulphide emul-
sion; one of 28 square yards, using two fluid ounces per square
yard, and the other of eight square yards, using four fluid ounces
per square yard. Both applications were made on September 30,
and ‘well watered immediately afterward. When examined on
October 3, only 2.6 per cent. in the former case and 15 per cent.
in the latter case had been killed by the treatment. Emulsions
made in this manner are not effective killing agents, but in New
Jersey several formulas have been developed which are effective
in killing the grubs of the Japanese beetles. One of these provides
for emulsifying carbon disulphide with a water-soluble, resin-
fish-oil soap, which is said to surround the globules of carbon disul-
phide and to hold the fumes so that they are given off more slowly
and thus act throughout a longer period of time.

At the writing of this paper, plans are under way for carrying
out the recommendations of Mr. Smith’s report, and the treatment
of the infested area, but the funds are not yet assured.

TOBACCO PRANTS S EVER B Y IN]URED
BY WIREWORMS

Mention has already been made on page 227 of severe injury
to newly-set tobacco plants in Windsor and other towns in the
tobacco growing section of Hartford County. The matter was
reported to this office by Dr. P. J. Anderson in charge of the
Tobacco Sub-station at Windsor, and Dr. Garman and the writer
visited one-of the fields on June 2. Most of the damage occurred
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to tobacco plants under cloth, but Dr. Anderson reports some wire-
worm injury to plants in open fields.

One grower had 84 acres under cloth, and on about 40 acres the
‘plants were destroyed and reset. The plants of the second setting
“were also ruined and the ground set again, and a portion of the
third setting had also been destroyed when the writer visited the
field on June 2. Many wireworms were collected, 18 being taken
around one plant. Adult Elaterid beetles were common, resting
- upon the cloth both inside and outside the tents. Both wireworms
~ and beetles were identified as Limonius agonus Say. After a few
days of the extreme heat of the first week in June, the wireworms
~ disappeared so that on June 5, when a second visit was made, it
~ was difficult to find them. Probably they went deeper into the
~ ground to escape the heat, and a few were obtained several inches
.~ below the surface. The field was again planted and no further
 injury resulted.

: In some of the fields, about 95 per cent. of the plants were dead
when the writer first saw them, and Plate XII, b, shows a view
~ taken at that time. The stems were completely riddled with
~ tunnels, as shown on Plate XTI, a.

.~ Mr. B. H. Walden, Assistant Entomologist, identified the wire-
- worms, by comparison with other material, as Limonius agonus
Say, and this identification was afterwards confirmed by Mr. J. A.
Hyslop of the Bureau of Entomology. Specimens of the adult
~ click beetles found resting on the cloth of the tent were also sent
- to Mr. Hyslop, who reported that these were also Limonius agonus,
‘and the adults of the destructive wireworms. The appearance of
‘both adults and larvae is shown in Figure 48. This is not the
first record of wireworm injury to tobacco by this species in Con-
necticut. Our collection contains material from Hockanum in
- stems of tobacco, June 1, 1920. Mr. Hyslop visited East Windsor

Hill, where similar though less extensive injury took place. Mr.

Eﬂyslo‘p calls Limonius agonus the eastern field wireworm, and it
is perhaps the most common species attacking tobacco in Con-

necticut. It is not the only species, however, as we have material

in the Station collection from tobacco and identified by Mr. Hyslop

bearing the following records: Asaphes sp., Portland, June 12,

. 1906, B. H. Walden ; Melanotus sp., Poquonock, May 28, Windsor,

- May 29, 1921, E. H. Jenkins.

- It is quite probable that the wireworms descended into the

ground on account of the extreme heat during the first week in -
June, but that they were able to feed upon the roots of the large

plants later in the season, and possibly upon the old sprouting

stumps after the tobacco crop had been harvested. Dr. Anderson

observed some wireworms near the bottom of the furrows where

one of the fields was being plowed late in the fall. Very little is

known exactly about the life history of Limonius agonus, but some

species require two years and others six years for the complete

B
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life cycle. Probably the period required for the complete develop-
ment of the eastern field wireworm falls somewhere between these
limits. All wireworms are the larvae of click beetles of the family
Elateridae, of which nearly 100 species occur in Connecticut.

On June 2, some tests were made with carbon disulphide emul-
sion applied with the tobacco setter wheu plants were being reset.
Two different proportions were used: (I) one part of carbon
disulphide in 360 parts of water, and (2) one part of carbon
disulphide in 720 parts of water. Three days later (June 5),
when we visited the plantation,;it was found that the first or
stronger mixture had killed nearly all of the plants, and the second
or weaker had not killed the wireworms.

Fic. 48—The Eastern Field Wireworm, Limonius agonus, a. larva;
b. posterior segment of larva; c. adult beetle. All enlarged. Natural
length of larva and adult indicated by the lines.

Tests were also made with calcium cyanide, which seemed to be
effective in killing the wireworms, but also injured the plants.
In California the bean crop is often severely injured by wire-
worms, and the growers now forestall injury by, planting every
fourth or fifth row with split seed which will germinate but not
make strong plants. The wireworms are attracted to these weak
plants and then calcium cyanide is drilled in along each row and
kills both wireworms and plants. After waiting a few days, the
crop can be planted without further injury.

Plans have been made for conducting further experiments next
season, and it is hoped that we may be able to obtain some definite
data regarding wireworm control. j
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MOSQUITO CONTROL WORK IN CONNECTICUT

Season of 1925
R. C. BoTrsrorp

There are about 40 different species of mosquitoes in Con-
necticut, but for convenience in practical control work, the most
important of these are included in four general groups, as follows:
salt marsh, fresh water swamp, malaria, and rain barrel.

Mosquito control work in Connecticut as carried on by the Con-
necticut Agricultural Experiment Station is confined largely to the
eradication of mosquitp breeding places on the salt marshes. The
salt marsh mosquitoes are considered the greatest nuisance. They
breed periodically from April to October in certain depressions in
the salt marshes. Their breeding areas occur near large centers
of population and almost surround the cottages and summer homes
which line our shores, and in addition they are known to fly five
or 10 miles and infest areas where no breeding occurs.

Every intelligent person knows that mosquitoes can breed, or
develop, through the egg, larval and pupal stages, only in still or
stagnant water. This means that if there were no stagnant water,
there would be no mosquitoes. Standing water on a salt' marsh
which tends to breed mosquitoes is removed through a simple
system of ditches. These ditches are usually 24 inches deep, about
150 feet apart, and as wide as necessary to carry off the volume
of water deposited on the salt marsh at high tide or by heavy rains.
Fresh water swamps may be drained by a similar system of ditches,
or if an outlet is impracticable, the surface water may be made
to accumulate in a deep drtificial pool stocked with larva-eating
minnows. Receptacles holding water should be emptied once each
week or, if in use, should be screened to prevent the adult mosquito
from depositing its eggs upon the surface of the water.

Oiling or treating the water chemically are but temporary mea-
sures and are recommended only where drainage or fish control are
impossible.

Unditched salt marshes which in some cases averaged as high as
80 per cent mosquito-breeding surface are now, since being
ditched, practically free from breeding places and will remain so as
long as the ditches function properly. It is just as important that
the ditches be inspected regularly and kept open as to have the
original ditching done; because clogged ditches will hold water
and may breed mosquitoes in addition to all other depressions
nearby, and the marsh would soon revert to its original condition
and become a serious breeding place. Ditches should be inspected
about once each month and stoppages removed. (See Plate XIV.)

There are over 5,000 acres of ditched salt marshes in Con-
necticut patrolled regularly throughout the mosquito breeding
season under the supervision of the Connecticut Agricultural
Experiment Station. Not only are ditches cleared and recondi-
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tioned, but .tide-gates, dikes, culverts, etc., are kept in repair as far
as funds will permit.

Status oF CoNNECTICUT SALT MARSH AREAS, 1025.

Salt Salt Main- Total Labor, Cost of Labor
Marsh Marsh tained Gost of Maintenance Cost to
Town Acres Ditched by State  Ditching 1925 Complete
Greenwich ; None
Stamford 300 300 200 . $2,800.00 $177.20
Darien 300 300 - None 3,800.00
Norwalk = 600 600 . None 7,500.00
Westport = 350 50 ¥ .50 { Ditched with
; . | Fairfield $5,500.00
Fairfield 1,200 1,200 1,200 8,400.00 971.50
Bridgeport 173 3,000.00
Stratford 1,315 20,000.00
Milford 630 9,500.00
West Haven 463 222 222 { Ditched with
New Haven 52.00 3,500.00
New Haven 750 750 750 12,000.00 528.00
Hamden }2,042 i : 30,000.00
No. Haven
East Haven 482 150 50 { Ditched with
New Haven 44.00 6,500.00
Branford 893 578 578 832.50 4,800.00
Guilford 1,085 1,085 1,085 +  20,000.00 1,140.68
Madison 1,005 1,005 1,008 J - 986.17
Clinton 766 12,000.00
Westbrook 500 170 None 2,746.07 4.00 4,754.00
Old Saybrook
1,373 60 None 20,000.00
Lyme 493 7,500.00
0Old Lyme 1,393 v " 21,000.00
East Lyme 424 6,500.00
Waterford 204 3,500.00
New London 34 i ' 500.00
Groton 304 30 50 1,000.00 8.00 4,000.00
Stonington 355 8,500.00

17,636 6,520 5,100 $58,246.07 $4,744.05  $171,054.00

According to old Government figures, there are about 22,000
acres of salt marsh in Connecticut. This figure, we believe,
includes the grassy areas completely covered by normal high tides,
which cannot breed mosquitoes. The mosquito-breeding areas are
further reduced by fills, especially near large cities. For practical
purposes we presume there are 18,000 acres of ditched and
unditched salt marshes in Connecticut. In some instances mosqui-
toes migrate from unditched areas and infest communities where
local control may be.perfect. The remaining 13,000 acres of salt
marsh should be ditched to make control work most effective. The
cost of ditching has increased about 100 per cent. since 1916.
The cost of maintenance, when extensive repairs are not included,

averages ahout one dollar per acre.
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Although salt marsh work claims most of our attention, we have
some requests to investigate communities where fresh water species
are troublesome. The fresh water species have a much shorter
flight range from their breeding place than the salt water mosqui-
toes, and where they are troublesome, they are generally found
preeding on the infested premises or within a few hundred yards.

The officers of the Boy Scouts of Meriden made arrangements
with the local health officer to carry on some anti-mosquito work
this summer in the City of Meriden. A careful survey of the
possible breeding places was made, and maps prepared by the
Scouts. It was rather late in the season (June 10) to expect
great relief, but iri sections where the swamps and pools were
systematically oiled, a reduction in the number of mosquitoes was
reported. :

The town of Clinton voted $10,000 to ditch the salt marshes of
the town for mosquito elimination.

Mosquito control is a vital factor in the progress and develop-
ment of this State, and more State funds should be provided in
order that the work may be completed and past expenditures made
more effective.

The table on page 316 shows approximately the present condi-
tion of the salt marsh areas in Connecticut.

THE WORK BY TOWNS
New HAven

In spite of the wet season, there was less mosquito breeding in
the New Haven salt marshes this year than the two previous years.
This was due to the progress made in recutting and grading
damaged ditches.

However, New Haven was badly infested with salt marsh
mosquitoes this summer, especially in the Prospect Hill section.
The salt marsh nearest this part of the city is the great Quinnipiac
River marsh of over 2,000 acres. The greater area of this marsh
lies above the New Haven line and is unditched and contains breed-
ing places. Prolific breeding has also occurred this summer in
certain salt marshes of East Haven and West Haven.

The large marsh area near Morris Cove was ditched in 1912

- for mosquito elimination. This area was never accepted by the

State for maintenance, and now only traces of ditches remain. -
It is doubtful, however, if this is a breeding place of the salt marsh
or migrating mosquito such as infests the city each summer,
because an excellent tide-gate on Morris Creek seals this area
against entry of ocean water. It is probable that all native species
of fresh water mosquitoes, including the malaria mosquito, breed
in this swampy area and torment local residents. Mosquito breed-
ing in this section would be much lessened if Morris Creek were
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firedged to the East Haven line at Dodge Avenue. Present
insanitary conditions would be removed and property values tend
to increase.

New Haven will have salt marsh mosquitoes so long as its
neighboring towns remain unditched.

WEest Haven
e
Due to lack of State funds necessary to improve the outlet of

Old Field Creek at Beach Street, immense broods of mosquitoes -

emerged from the Old Field Creek marsh this summer.

On June 6, 1925, Dr. Charles D. Phelps was appointed local
Deputy in Charge of mosquito elimination. Through his efforts,
enough local funds were made available to keep the outlet of
Old Field Creek open the latter part of the season.

The key to the principal mosquito control problem in West
Haven is the outlet of Old Field Creek at Beach Street. Our
recommendations made in 1923 and 1924 offer a practical solution
and are quoted: (1923) “The outlet from the gate to the harbor
should be deepened about two feet and a sluiceway (pipe) installed
to extend beyond the sand bar. A new tide-gate is required
(on pipe) and the creek should be dredged from Beach Street
to Peck Avenue,” and (1924) “A sluiceway (pipe) with tide-gate
should be installed in the outlet of the Old Field Creek, extending
from Beach Street about 300 feet into the bay, and the creek
dredged from Beach Street to Peck Avenue.” After this is done
it will be possible to clean out the ditches and keep them in good
condition.

East Haven

The small salt marsh areas at Morris Creek and Caroline Creek
under State care were practically free from mosquito breeding
places the entire season. The other salt marsh areas in this town

need more ditches in order to remove stagnant water from the

marsh surface. : :
Mosquitoes of the fresh water species were very abundant and
troublesome this year. The margins of Tuttle’s Brook and the

large swamps near the railroad track furnish typical breeding

places. The presence of rain barrel mosquitoes indicated back-
yard breeding places, such as barrels, tubs, pails, tin cans or other
articles which may hold water. :

BraxrForD

The salt marsh of Stony Creek is in bad condition due to a leak
under the foundation of the dike. Some temporary repairs were
made, but it is planned to make permanent repairs on this dike this
winter. The other salt marshes which were ditched for mosquito
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‘elimination were patrolled throughout the season and the ditches

kept open. ! !

Mosquitoes were reported as being troublesome in certain locali-
ties and an investigation of the unditched salt marshes west of
the Branford River revealed many breeding pools capable of
supplying the town with mosquitoes.

Local interest in Pine Orchard and Indian Neck kept those
communities free from fresh water species in spite of the frequent
showers, which tend to keep fresh water swamps and hidden
receptacles supplied with water.

The tide-gates on the Branford River were kept in fair service
by constant patching. It is doubtful if these gates can be made
to go through next season. ‘A bid has been received for the com-
plete reconstruction of these gates, but no money is available to
carry on the work.

Conditions around Waverly Grove may be improved by a tile
outlet near Lounsbury’s Store.

GUILFORD

Extensive repairs were begun in September, recutting and grad-
ing ditches in the salt marshes of this town. It is planned to have
all ditches open before next season.

Storm damage to the dike at Great Harbor is being repaired
by the property owners.

Mabpison

The Town of Madison voted $200.00 for mosquito control work.
This will be added to the regular State allotment for the town and
will allow some much needed work to be done.

Iron culverts installed in the beaches functioned perfectly

throughout the season. This resulted in much improved drainage

which facilitated repair work on the ditches.

The State Park and Forest Commission has made available a
limited amount of funds for anti-mosquito work in Hammonassett
Park. :

WESTBROOK
Another $1,000.00 was appropriated by the town to carry on

 their anti-mosquito program, -and the work of ditching continued

as usual. z

Salt marshes near the center of the town and eastward to the
Saybrook line have been ditched and are practically mosquito
proof. Mosquitoes which were reported troublesome did not come
from the ditched marshes. Breeding was heavy in the unditched

.marshes bordering the Patchog and Menunketesuck Rivers.

Ditching of these marshes began this fall. (Plates XV and
XVI.)
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GROTON
Ditches in this area were cleaned, recut and graded as required.

FAIRFIELD

In the Town of Fairfield, $2,899.52 was expended for the main-
tenance and extension of fresh water drainage work. The bulk
of this sum was furnished by popular town vote, the Fairfield
Improvement Association and the Health Department each adding
a good share. This sum does nof include what the State regularly
supplies. - ¥y :

The inspection work through the season was much handicapped
by the continued ill health of Nicholas Matiuck. All infestations
reported were investigated and breeding places destroyed. Most
of tie breeding places found were the result of recent construction
work. ;

STAMFORD

_ The City of Stamford added $300.00 to the State funds for
inspection and maintenance work. The work was carried on by
experienced labor from Fairfield. :

Following is a copy of an order and notice such as may be mailed
to the land owners prior to ditching or otherwise treating such
land for mosquito elimination :

OrpErR AND Notice CoNCERNING EriMINATION oF MosQuito BRreEpiNG
Praces 1x THE TowN oF

W hereas, by the provisions of Chapter 68 of the Public Acts of 1923,
the Director of the Connecticut Agricultural Experiment Station may
make rules and orders concerning the elimination of mosquitoes and
mosquito breeding places, and he or his agent may enter upon any
swamp, marsh or land to ascertain if mosquitoes breed thereon or to
survey, drain, fill or otherwise treat, or make any excavation or structure
necessary to eliminate mosquito breeding on, such land or cause same to
be done, and

W hereas, sufficient funds have been raised to so eliminate mosquito
breeding places within the areas hereinafter mentioned and described,

Now Therefore, I, William L. Slate, Jr., Director of the Connecticut

Agricultural Experiment Station, by authority of said Chapter 68 of the
Public Acts of 1923, hereby order that all mosquito breeding places be
eliminated in the following areas in the Town of .........c...cvv.... in
thelCemty ol iyl b sl a o te ) , State of Connecticut, to wit: (Here
follows a description of the areas and method to be used.)

Map showing these areas is on file in the office of the Town Clerk of
thetTown lofib i e e

Said elimination shall be by the ditching of all marsh areas within the
above mentioned territory where either storm water or tide water does or
may stand for several days. Ditches to be near enough together and deep
enough to drain all such areas effectively, and main ditches, and natural
waterways made as required to carry the drainage. Tide gates, dikes and
other structures shall be made, if necessary, and artificial outlets con-
structed where natural outlets may not be made effective.
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All said work shall be under the supervision of and subject to the
approval of the Director of the Connecticut Agricultural Experiment

Station.
Tated ot New Haven, Connectictt, = 2 WL G000

WirriaM L. StATE, Jr., Director.
Connecticut Agricultural Experiment Station.

MISCELLANEOUS INSECT NOTES

A Scale Insect New to Connecticut: During the summer of
1925, the writer discovered a white scale of the genus Eriococcus
on some shrubs of Spiraea salicifolic growing on his home
grounds. Specimens were identified by Mr. Harold Morrison of
the Bureau of Entomology as Eriococcus borealis Cockerell

- (shown on Plate XVII, b.), a species not before recognized as

occurring in Connecticut. ‘

Birch Twig Gall: On July 18, 1924, the writer observed
a peculiar swelling at the base of a twig on paper or canoe birch,
that resembled the swellings or galls caused by certain species of
Agrilus. The twig was removed from the tree and placed in a
cage in the insectary. ,On April 24, 1925, an adult beetle of
Neoclytus acuminatus Fabr., emerged.

Lace-Bugs Injuring Elm Foliage: On August 27, Mr. W. O.
Filley brought to the office some elm leaves from Canaan, which
had the under sides covered with excrement and cast skins. On
September 4, Mr. Filley brought similar material from West
Cornwall. Both lots of leaves had been attacked by the elm lace-
bug, Corythucha ulmi Osborn and Drake, and some adults were
present. This species, first described from Ohio in 1916, was
received on elm from Litchfield in 1922.

Conservatory or Asiatic Camel Cricket in Connecticut: On
December 17, a specimen from a greenhouse in Southport was
handed me for identification. Mr. Walden found it to be the
conservatory or Asiatic camel cricket, Diestrammena japonica
Blatchley (marmorata DeHaan), an Oriental species which has
been reported from Minnesota, Wisconsin, Kansas, Illinois, Ohio,
Canada, Maine, Massachusetts and Rhode Island, usually occur-
ring in cellars or greenhouses. This is the first record for Con-
necticut and it is not known whether this cricket injured the plants.
If so, some means of control must be devised.

Borer in Willow Twigs: On August 20, while inspecting
nurseries in Durham, Mr. Zappe found some yellow bark willows
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with borers at work in the shoots some distance back from the tips,
and where the shoots were about the size of one’s finger. He
gathered material and brought to the insectary, and on August 26
two adults emerged and on August 30 another adult appeared in
the cage. These specimens seem to be identical with those of
Janus abbreviatus Say, in the Station- collection, and also run to
it in the key to the species of Janus in the Hymenoptera of
Connecticut. #

Abundance of Cherry and Pear Slug: The cherry and pear
slug, Caliroa cerasi Linn., hds-often been noticed feeding upon the
leaves of small pear and cherry trees in nurseries or young
orchards, but seldom does it attack and injure large trees. When
inspecting nurseries, Mr. Zappe observed an old and large sweet
cherry tree in Cromwell which was perhaps 35 feet tall and the
foliage had been skeletonized and was brown from the feeding of
the larvae. Particularly the top and the south side of the tree
showed this condition. On the north side, the lower branches were
somewhat greener. Mr. F. A. Bartlett reported to the writer that
late in the season he had also seen large trees in Fairfield County
with foliage brown from the attacks of this insect.

Abundance of Grasshoppers: Grasshoppers were very abun-
dant in certain localities. Reports were received from Woodbridge
and Guilford, and a visit was made to Guilford, August 1 5, where
the second crop of grass had been cut. Grasshoppers were plenti-
ful and rose in swarms from the grass, when the mowing machine
passed through the field. Nearly all stages were present. A few
mature specimens were collected and Mr. Walden identified them
as the red legged grasshopper, Melanoplus femur-rubrum DeGeer.
Another nearby farm had a 10-acre field of alfalfa which, accord-
ing to report, had been nearly ruined by grasshoppers. Poisoned
bait of bran mash scattered about the field is perhaps the best
remedy and is used very extensively in some of the western states.

European Pine Mite in Connecticut: On November 12, 1924,

in compliance with a request, the writer examined some conifers
growing close to the front porch of the residence of Mr. Clarence
L. Beardsley, 244 McKinley Avenue, New Haven. Some of these
conifers had been attacked by mites and the leaves were light
colored. Two Scotch pines had peculiar bunchy or “witches
broom” growths at the upper terminals as shown on Plate XVII, a.
Some of these growths were removed and taken to the laboratory,
where they were examined by Dr. Garman. He found mites in
them which he identified as the European pine mite, Eriophyes
pini Nal., a species which at that time had not been reported as
occurring in the United States. The record was overlooked and
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therefore was not published. Recently this mite has been reported
by Walther* as injuring pine trees on the Pacific Coast. Spraying

 with a miscible oil, one part in ten parts of water, has given

promising results in California, but further investigations are
needed before we can recommend any treatment for Connecticut.

Sawfly Larvae Feeding upon Rudbeckia “Golden Glow”:
In the Report of this Station for 1924, page 342, was published a
note regarding sawfly larvae. found feeding upon “golden glow
in Westport, and illustrations were shown on Plate XXXVI.

Fic. 40—Adult Sawfly, Macrophya simillima. Enlarged about six
times. y

Mention was made of an adult sawfly of the species Tomostethus
wmhabilis Norton, which had been reared from the material, though
probably occurring there accidentally. On May 26 and June 7,
1925, some much larger sawflies emerged from the soil in the same
cage, and were identified by Mr. S. A. Rohwer of the U. S.
National Museum as Macrophya simillima Rohwer. On May 25,
Mr. Friend collected several specimens of the same species on the
bed of “golden glow” at Westport, and on June 20, Mr. Friend
and the writer collected many larvae there, and brought back
plants upon which to feed them. Heretofore the food plant and

* Journal of Economic Entomology, Vol. 18, page 830, December, 1925.
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habits of the species were unknown. It is also a species not before
recorded as occurring in Connecticut. The original description
was published in Entomological News, Vol. 28, page 265, 1917,
and was drawn from material collected in St. Louis, Mo., and
Lincoln, Nebraska. There is no doubt about this species being
responsible for stripping the plants of “golden glow.” The adult
sawfly is shown in Figure 49, and the egg-blister on Plate XIX, b.

Noctuid Larvae Injuring Young Apple Trees: On May 6,
Mr. Zappe brought to the insectary some Noctuid larvae found in
a nursery in Durham, which. has caused much injury to young
apple trees by eating off the buds which had been set in the stocks
the preceding summer, as shown on Plate XVIII, b. The larvae
were plentiful on the ground. On May 12, larvae were scarce,
but much injury was evident. Not only had the buds been eaten,
but the bark had also been entirely eaten from some of the stocks.
The lower leaves of nearby raspberry plants had also been eaten,
leaving only the mid-ribs, as shown on Plate XVIII, a. Leaves 12
inches or more above the ground were uninjured. Only nine
larvae could be found on May 12, and these were beneath the
surface of the soil under newly-injured plants. As there seemed
to be two different species of larvae, they were placed in separate
rearing cages, and on June 15 adult moths of both species emerged.
They proved to be Agrotis unicolor Walker (formerly known as
Noctua clandestina Harris) and Noctua fennica Tausch., both
species being shown on Plate XVIII, ¢, and d. One Tachinid
parasite emerged from the latter June 7, and has been identified
as Phorocera claripennis Macq., by Dr. J. M. Aldrich of the U. S.
National Museum.

Pears Injured by Quince Curculio: During late. August and
September, Seckel pears in the writer’s home garden dropped
heavily before ripening, and usually on one side of each fruit there
was a hard flattened area with indication of insect punctures. On
cutting open the fruit, small legless grubs were found in cavities
between the skin and the core. An examination of these grubs
showed them to be curculio larvae. Messrs. Zappe and Stoddard
made a trip into eastern New York State during June, and after
their return reported much damage to pears during the preceding
year from the attacks of the quince curculio, Conotrachelus crataegi
Walsh. On December 17, 1925, Professor P. J.” Parrott, Ento-
mologist of the New York Experiment Station at Geneva, N. Y.,
gave an address before the Connecticut Pomological Society at
Hartford, and from photographs of the injury, he identified it as
the work of the quince curculio. = Material was gathered and placed
in cages in the insectary, but the adults have not yet been reared;
they are not expected to emrerge until May or June. There is
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one generation each season and the grub on leaving the fruit goes
into the soil and remains there through the winter. The grub and
the appearance.of injured fruit is shown on Plate XX, b, and ¢,
of this Report.

“The Rose Stem Girdler in Connecticut: On September 8,
stems of Rosa rugosa were received from Darien, having the
peculiar characteristic swellings or galls caused by the rose girdler,
Agrilus viridus, var. fagi Ratz. These stems are shown on Plate
XIX, a. On October 14, stems of Rose hugonis with similar
swellings or galls were received from Norwalk, adjoining Darien.
Though no adults have been reared from these stems, the injury
so closely resembles that described and figured by Weiss* as occur-
ring in New Jersey, that we have no hesitancy in ascribing it, at
least tentatively, to that species, which occurs in Europe and has
been recently recorded from New Jersey. The swelling is elon-
gate, and the stem diameter increased sometimes only slightly and
in other cases nearly doubled. Sometimes the stem is swollen and
enlarged at several places. The adult is said to be a small metallic
coppery beetle, about one-third of an inch long, which lays eggs
singly on the bark in June and July. The young larva enters the
sapwood and makes a series of spiral tunnels close together around
the stem for a distance from one to two and one-half inches. The
larval period is said to extend over a period of two years and
pupation takes place in a cell in the stem from three to six inches
above the swelling. Not only does this beetle injure rose, but it
is known to attack birch, beech, alder, oak and poplar. The only
known remedy is to cut and burn the infested stems in winter or
spring before the beetles emerge. :

Tobacco Injured by Tipulid Larvae: On June 5, the writer
visited a large tent tobacco plantation in Windsor, where some
maggot injury (probably seed-corn maggot, Hylemyia cilicrura
Rond.) had been reported. Many injured plants were found, but
no white maggots, though the foreman said that he had found
some of them this season. Many of the plants had been injured
near the surface of the ground, and the injury was somewhat
larger than is usually caused by the seed-corn maggot, as well as
being higher up on the side of the stem. There were many
“leather jackets” or cranefly (Tipulid) larvae in the surface layer -
of the soil and we wondered whether or not they were responsible’
for the injury. A number of empty pupa cases were found pro-
truding from the surface of the ground. Many larvae were col-
lected and brought to the laboratory, and larvae and injured plants

* New Jersey State Department of Agriculture, Bureau of Statistics and
Inspection, Circular No. 36, page o, 1921; Circular No. 48, page 13, 1922.
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were photographed. These larvae were placed in a cage outside

the insectary and some uninjured plants set in the cage with the
larvae, the surface of the soil being kept at the ground level. On
June 8, two plants in the cage showed the same form.of injury as
those collected in the field. On September g, one adult fly
emerged. Adult, larva and injured plant are shown on Plate
XIII. This was identified as Nephrotoma ferruginea Fabr., by
Professor C. P. Alexander of Amherst, Mass. Two or three
adults found resting on the tent June 5 proved to be the same
species. Apparently this is one.of the first records, if not the
first, of Tipulid injury to yourg tobacco plants. According to
the Insect Pest Survey Bulletin, Dr. H. T. Fernald observed
similar injury to tobacco plants in Hadley, Mass., in June 1925,
which he attributed to cranefly larvae.

F16. s50—Adult Syrphid Fly, Syrphus torvus. Enlarged about five
times. g

Syrphid Eggs and Larvae on Apple: While engaged upon
some fruit survey work in the spring of 1923, Mr. E. M. Stoddard

and the writer found the eggs of Syrphid flies quite common on

the young unfolding apple leaves. (See Plate XIX, c.) They were
particularly abundant near colonies of aphids. The eggs are laid
singly but frequently two or three could be found on a single leaf.
The larvae of these Syrphid flies feed upon aphids. They have
often been seen before, but for several years the eggs have not
been as abundant as in the spring of 1925. The eggs of this
insect were found in the following towns: Wallingford, Wilton,
Middlefield, Middletown, Litchfield, Newington, Cheshire, South-
ington, Washington, Milford, Vernon, Durham and Groton.

MISCELLANEOUS INSECT NOTES F i)

Many of the orchards where Syrphid eggs were found were
visited again later in the season and aphids had apparently been
held in check by this insect; in some cases there were hardly
enough aphids to satisfy the appetites of the Syrphid larvae. It
was not uncommon to find a twig which bore evidence that many
aphids had been present, but had all disappeared, having been
eaten by Syrphid larvae, which could be found on the nearby leaves.
Frequently a larva could be found in a leaf which had been rolled
by a colony of aphids, but the aphids had been nearly all eaten.
On April 17, 1925, a number of Syrphid eggs were collected and
placed in breeding cages with aphid infested twigs. The eggs
hatched and all larvae were full grown by May 9, and began to
pupate. Adults began to emerge from the pupae on May 22, and
the last one emerged May 27. An examination of the adults
proved them to be Syrphus torvus O. S., a species which in the
larval or worm stage commonly feeds on aphids. The flies them-
selves do not feed on aphids, but are said to feed on the nectar

Y of flowers. The adult flies look very much like small bees, and

are often mistaken for them. This insect was also reared from
larvae collected on peach leaves where they were found feeding on

- aphids. At Cheshire, Hamden and Southington, these larvae were

reported to be doing splendid work in checking an outbreak of
peach aphids, probably Myzus persicae Sulzer. The adult fly is

shown in Figure 5o0.
M. P. ZapeE.
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Acronycta rumicis, 246
Agrilus viridus var. fagi, 325
Agrotis unicolor, 324
Alsophila pometaria, 221
Altica chalybea, 221 7
American foul brood control, 248, 201
Anasa tristis, 226 ) »
Anastatus bifasciatus, 270, 271
Amnomala orientalis, 218, 227, 309
Anthrenus scrophulariae, 230
Anuraphis roseus, 222, 278
Aphids, cabbage, 226
cherry, 237
green apple, 222, 237, 278
delayed dormant sprays for, 278
green peach, 222, 327
hickory leaf stem gall, 228
larch leaf, 237
pea, 226, 227, 205
potato, 226 ;
rosy apple, 222, 278
spring grain, 278
spruce gall, 228, 237, 238
willow, 237
woolly apple, 228, 237
Aphidius rosae, 208
Aphis pomi, 222, 278
pseudobrassicae, 226
Aporia crataegi, 246
Apple gnd thorn skeletonizer, 220, 237,
23 ;
Apple scab, 237
Apple maggot, 222
Army worm, 227
Asaphes sp., 313
Asiatic camel cricket, 321
Aspidiotus perniciosus, 223
Asterolecanium variolosum, 228
Attagenus piceus, 230
Bacillus larvae, 248
pluton, 247
Beetle, Asiatic, 218, 227, 309
asparagus, 224
black carpet, 230
bumble flower, 221
carpet, 230
Colorado potato, 224
cucumber flea, 224
drugstore, 230
~elm leaf, 229, 237
Japanese, 311
May or June.227

potato flea, 224
- raspberry, 222
striped cucumber, 225
12-spotted asparagus, 224
willow leaf, 229, 237
Birch bucculatrix, 237
leaf skeletonizer, 229
twig gall, 321
Black knot, 237
Blatella' germanica, 229
Blatta orientalis, 229
Borer, bronze birch, 237
European corn, 224, 303
lilac, 237
poplar, 237
squash, 224
stalk, 224
willow, 237, 321
Brevicoryne brassicae, 226
Brown rot, 237
Bryobia pretiosa, 230
Bucculatriz canadensisella, 229
Bud moth, 220
Buffalo bug, 230
Byturus unicolor, 222, 302
Cabbage maggot, 225
Calendra granaria, 230
Caliroa cerasi, 322
Calophasia lunula, 246
Canker on poplar, 237, 238
Carpocapsa pomonella, 221
Chermes abietis, 228, 237
cooleyi, 228, 237
Cherry and pear slug, 237, 322
Chionaspis furfura, 223
pimfoliae, 228
Chloridea obsoleta, 224
Cirphis unipuncta, 227
Clothes moth, 230
Codling moth, 221
Coleophora laricella, 227
Conotrachelus crataegi, 221, 234
nenuphar, 221"
Conservatory cricket, 321
Corn ear worm, 224
Corythucha ulmi, 321
Cranefly larvae, 325
Crepidodera rufipes, 221
Crioceris asparagi, 224
duodectmpunctata, 224
Crown gall, 237, 246
Cryptorhynchus lapathi, 229

rculio, plum, 221, 286

- quince, 221, 324

tworms, 222, 223
iabrotica vittata, 225
Dichomeris marginel{us, 230
Diestrammena japowica, 321
. marmorata, 321

Diprion simile, 237

wphytus cinctus, 246

Empusa uphidi‘s:, 206

phestia kuehniella, 230

PiX CUCUMErLS, 224

iococcus borealis, 321,

ophyes pini, 322

pyri, 220

quadripes, 229

Cubadizon sp., 281

lia velutinana, 220, 208

horia inda, 221

iropean pine shoot moth, 237

ul brood, 247

cankerworms, 221

web-worm, 228, 237

nusa pumila, 218, 229

Rire blight, 237

lerucella xanthomelaena, 229

lechiidae sp., 246 ;

rman cockroach, 229

sipsy moth, 253

parasites, 270

. statistics of infestations, 267

- Glypta rufiscutellaris, 281

Granary weevil, 230

Grapevine flea-beetle, 221

Green cabbage worm, 224

Hemerophila pariana, 220

Hylemyie brassicae, 225
cilicrura, 325

- Hyphantria cunea, 228

Illinoia pist, 226, 227, 297

mported currant worm, 218

Inspection, Apiary, 246
Imported stock, 244
Nursery, 232

Ips pini, 229

Janus abbreviatus, 322

Juniper web-worm, 230

Lace bugs on Crataegus, 237
elm, 329 .
rhododendron, 237

Larch case bearer, 227

Laspeyresia molesta, 219, 237

Leafhoppers on apple, 237
ilac, 237

Leaf-miner, birch, 218, 229

box, 230

larch, 227

spinach, 226

INDEX 329

Leaf spot on catalpa, 237

pear, 237 :

quince, 237

rose, 237
Leather jackets, 325
Lepidosaphes ulmi, 223
Leptinotarsa decemlineata, 224
Leptocryptus lacustris, 246

usting and spraying experiments. 272 Limonius agonus, 313

Lina scripta, 237
Lygocerus niger, 208
Lygus pratensis, 226
Macrocentrus ancylivora, 281
Macrophya simillima, 323
Macrosiphum solanifolii, 226
Malacosoma americana, 220
Maple bladder gall, 229
Mediterranean flour moth, 230
Megorismus fletcheri, 208
Melanoplus femur-rubrum, 322
Melanotus sp., 313
Melittia satyriniformis, 224
Mildew on apple, 237

catalpa, 237

cherry, 237

grapes, 237

horsechestnut, 237

lilac, 237

rose, 237

spiraea, 237
Mite, box, 237

clover, 230

European pine, 322

red, 218, 220, 237

on silver maple, 237

pear leaf blister, 220, 237

spruce, 229, 237
Monarthropalpus buxi, 230
Mosquitoes, control work, 315

Fresh water swamp, 315

Malaria, 315

Rain barrel, 315

Salt marsh, 315
Muyzus persicae, 222, 327
Neoclytus acuminatus, 321
Neodiprion pinetum, 229

sumile, 229
Neoprociphilus aceris, 228
Nephrotoma ferruginea, 326
Noctua clandestina, 324

fennica, 324
Noctuid larvae on apple, 324
Notolophus antiqua, 246
Onion thrips, 226
Oriental cockroach, 229

peach moth, 218, 219, 280
Papaipema nitela, 224
Paratetranychus pilosus, 220

UNUNZULS, 220
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Peach yellows, 237
Pear psylla, 221, 292
Pegomyia hyoscyams, 226
Phenacoccus acericola, 228
Phorocera claripennis, 324
Phyllophaga sp., 227
Phylloxera caryaecaulis, 228
Pine sawfly, 237
Plagiodera versicolora, 229, 237
Pontia rapae, 224
Popillia japowica, 311
Poplar and willow curculio, 229, 237 .~
Psylla pyricola, 221, 202 aani| -
Peteronidea ribesi, 218
Pulvinaria vitis, 227
Pyrausta nubilalis, 224, 303.
Raspberry anthracnose, 237

fruit worm, 222, 302

mosaic, 237
Red-banded leaf-roller, 220, 208
Red-humped caterpillar, 220, 237
Red legged grasshopper, 322
Reticulitermes flavipes, 230
Rhagoletis pomonella, 222
Rose stem girdler, 325
Rust on hawthorn, 237

cedar (on apple), 237

(on cedar), 237

sweet fern (on pine), 237

on willows, 237

white pine blister (on Ribes), 237,

238
Sacbrood, 249
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e
Sawfly, pine, 229

Rudbeckia, 323
Scale, cottony maple, 227
elm, 237
oak gall scale, 237
oyster-shell, 222, 237, 238
pine leaf, 228, 237
pit making oak, 228, 237
Tose, 237
San José, 223, 237, 238
scurty, 223, 237
tulip tree, 227, 237
white elm, 237
woolly maple leaf, 228
Schizura concinna, 220
Seed-corn maggot, 325
Sitodrepa pamicea, 230
Spinach maggot, 226
Squash bug, 226.
Syrphid flies, 326
Syrphus torvus, 326, 327
Tarnished plant bug, 226, 237
Tent-caterpillar, 220, 237
T hrips tabact, 226
Tineola bisselliella, 230
Tmetocera ocellana, 220
Tomostethus inhabilis, 323
Toumeyella liriodendri, 227
Toxoptera graminum, 278
White ant, 230
‘White grubs, 227, 237
White pine weevil, 237, 238
Wireworms, eastern field, 227, 312

.

b. Iﬁfestation No. 3, Colebrook
GIPSY MOTH INFESTATIONS.
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a. Infestation No. 1, East Granby, 8 egg-clusters on willows.

b. Infestation No. 2, North Canaan, 208 egg-clusters.

GIPSY MOTH INFESTATIONS.

PLATHETIT.

a.

Infestation in Meriden, 11 egg-clusters.

b. New Haven infestation, 120 egg-clusters.

GIPSY MOTH INFESTATIONS.



PLATE IV.

PIEATE V.

maple and fence.

Infestation No. 7, Hartford, 4 egg-clusters on

b.

‘ ] a. Gipsy moth parasite can containing Anastatus bifasciatus.
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ew Haven infestation.

Spraying

Zh

‘ b. Battery of tally meters, with record sheet used in
scoring fruit, much reduced.

GIPSY MOTH WORK AND FRUIT SCORING APPARATUS.




PLATE Vi PLEATNE VI

injured. Somewhat reduced.

\
|
|
J
! | :
a. Outfit used in spraying peach trees, Conyer’s farm, Greenwich. a. Alfalfa plants infested with aphids; two plants at left seriously
}
1
|
I

| &8 b. Wingless aphids killed by parasites, specimen at left showing exit
5 hole of parasite; insert showing winged aphid killed by fungus.
‘ All enlarged six times.

b. :Dusting outfit used at Conyer’s farm, Greenwich.
ORIENTAL PEACH MOTH INVESTIGATIONS.

PEA APHIDS ON ALFALFA.



 PLATE VIIL

a. Alfalfa shoot showing a}phids killed by fungus. Somewhat reduced.

Twice enlarged.

b. Alfalfa.leaves showing aphids killed by fungus.
PEA APHIDS ON ALFALFA.

PLATE G

Strawberry blossoms, injured by adults of the raspberry

a.
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