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Réport of the Board of Control

OF

THE CONNECTICUT
AGRICULTURAL EXPERIMENT STATION

To His Excellency, Charles A. Templeton, Governor of Connecticut:

A detailed report of the work of the year will be found in the
Report of the Director (Bulletin 264) which is submitted herewith.
There are also submitted nine bulletins by various members of
the staff dealing in detail with the investigations and other work
accomplished. ;

The Tobacco Station at Windsor has continued the experiments
begun in 1922 and has devoted much time to personal service
among growers. The fertilizer trials have now run three years
and results for that period are reported in Tobacco Station Bulle-
tin No. 5, submitted as a part of this report.

The Station suffered a very great loss in the death of Judge
Jameés H Webb, for many years a member of this Board. At its
meeting on May 24, 1924, the Board of Control adopted the
following minute:

“Judge James H Webb died on April 19, 1924. TFor thirty years
Judge Webb has been a member of this Board, following his father, who
was a member from the establishment of this Station in 1877 till his
death in 1884.

Judge Webb was a graduate of the Massachusetts Agricultural College,
with experience in the management of a dairy farm, a student of law,
a teacher in the Yale Law School, a successful attorney and a judge of
the Superior Court.

This Board desires to record its tribute to the very valuable services
of Judge Webb to this Station, continued freely for so many years, and
its very deep appreciation of them.

Practical acquaintance with the problems of the farm, business experi-
ence and knowledge of the law made him an adviser of.unusual value to
the institution. With their appreciation of his services on.this Board,
its members cannot refrain from expressing their deep sorrow at the
loss of a valued personal associate and friend.”

Respectfully submitted,
GrorcE ‘A, Horson,
Secretary.
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Report of the Treasurer
July 1, 1923~Ju1’y' 30, 1924

-3

-

W. L. State, Jr., in account with Tue CoNNECTICUT AGRI-
CULTURAL EXPERIMENT STATION for the fiscal year ended June
30, 1924,

RECEIPTS.
Balance on hand, July 1, 1923, Miscellaneous Receipts. . ... $226.08
State Appropriation (General or Current Expense) $50,000.00
i ¢ (General) (Additions).. ... 599.16
& “ (Food 'and Drag). 1000 L 7,500.00
“ i (Fasect Pest)iia IAaRs i i 15,000.00
§ & (Insect Pest) (Additions). . 759.18
United States Appropriation (Hatch).......... 7,500.00
% o S sl A A g ey 7,500.00
Fentilizer tAnalysis fees ! AU BRI SEHEY 6 - 11,000.00
Lockwood Trust Fund (including sales of Mount
CarmeliBarm | Produce) ee Lobel s a8 i 8,000.00

$107,858.34
Miscellaneous Receipts:
Connecticut State Department of Health

Gasmi e e Gl S B S LT . $200.00
Sales of egsbline. | b i i 242.30
Sales of automobile oil............. 7.68
Mileage for use of automobiles. . . . . 168.80
Gonntfces iy dndeidliE il Bie e 4| 6.07
Miseellameots s o BEEE T 48.80
Interest on bank deposits.......... 192.13 .
865.78
108,724.12
$108,950.20

LEss MISCELLANEOUS RECEIPTS DEPOSITED WITH STATE
BREASURBRA S G T ians I T T aed ten 817.05

$108,133.15

CONNECTICUT EXPERIMENT STATION REPORT, 1924 vii

DISBURSEMENTS.

BB elaries i ST T S %

e S e
Stationesy and Office Supplies. ..., o0 vt vl
Scientific Supplies (chemicals). ...............
& l (other laboratory)..........
& & (photographic) ... i ...
e atnoniot il By T L i e B

Blnsecticides, Fungicides, 6 .. ol e vniul

Lumber and Small Hardware. .. .. ... ... ...
Whiseellaneous Supplies. V.o 0 e il ool

B e

IRagdisamples. RS E I L2 (ol b 00 v LTy
e e o Sl i S e S SR
Telegraph and Telephone. . ..................
aiEae L0 S I R S T e
Travel (outlying investigations). .............
& ({meetings Seteny o D bR B I G ETT
i (gasoline for automobiles). . ...........
Breight, Express and Parcels Post... .. ..o... .
Bublications (bulletinsiete. ) W o) Giisy SAE
¢ (miscellancous). . Ll el s
ol e e (S S S e TS s T o lgh
S el Blectricity . 0o vn e i
e S S AT B L T
Burniture and Fixtures (mew). ... ... 0. .
« « « (repairs)
Library (books and periodicals). .............
# (b e )oss ool e UGS NS
Seientific Equipment (mew). .. ... . osisoni.
4 5 (Fepaine )i it s
iitomobilesi(new): oo .o i wb i i
€ (Geparrs) .« ver Sl e S
Tools, Machinery and Appliances (new). . .....
5 i % ¥ (repairs).. ...
New Buildings and Structures................

Buildings (repairs and alterations). ........... :

Insurance (fire, burglary and automobile). .. ...
et b Rot e i IR R Rl RN )
Insect Pest Appropriation to State Entomologist
Miscellaneous Contingent Expenses. ..........

Fotal Disbursements .o e il
Balance on hand, June 30, 1924:

State General Appropriation. . ...........

Miscellaneous Receipts 0 Sl ilses

$57,314.76
10,506.30
623.24
829.13
270.14
120.22
18.00
282.08
124.92
1,080.99
122.77
41.90
694.05
310.33
386.22
1,537.46
814.54
812.44
197.32
60.63
134.82
2,072.95
1,684.11
209.95
44319
233.15
724.14

- 427.15
175.73
20.20
480.25

- 469.08
220.01
115.02
204.13
716.22
1,443.80
203.99
15,759.18
7775

$101,963.16
$5,895.18
274 .81 -
6,169.99

$108,133.15

New Haven, Conn., Aug. 1, 1924.
This is to certify that we have examined the accounts of W. L.
Slate, Jr., Treasurer of The Conn. Agr. Experiment Station for
the fiscal year ending June 30, 1924, and have found them correct.
WiLriam P. BAILEY,
Lewis W. PHELPs,
Auditors of Public Accounts.
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REPORT OF
"W. L. SLATE, jr., Director

IN ACCOUNT WITH

Mosquito. Elimination Appropriéti’on

For the Fiscal Year Ending June 30, 1924

Recerers. )
Balance on hand, July 1, 1923 (Petty Cash Fund)  $500.00
»State APDIODIIATION. ;v 2 is i siagihys o 504 = Ijsts e 6,000.00
Additions to Appropriation (contributions and ;
collections FLom TOWRE) . v . v oo v e bue s 2555 cui 2,210.63
Dol ol wances e s I
EXPENDITURES.
By the State Comptroller on vouchers submitted by
W. L. Slate, Jr., Director: )
CalaBian sl male, o R s A g b e e @ $1,833.34
ToaDOT s el Tttt b s e Bt 5,359.74
SODDITESE 2 ChUS = s s hilh o o v & voen e’ Sance s pof o o 556.47
Miscellanieous SUPPIEs: s « s sow ¢ wie s wiae w4 v wiis = _ 68.64
b R A e R e 392.44
$8,210.63

Balance on hand July 1, 1924 (Petty Cash). ... 500.00

$8,710.63

$8,710.63

Uik e

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

UNDER THE

Tobacco Research Act

(Public Acts, 1921, Chap. 184)

For the Fiscal Year Ending June 30, 1924

L RECEIPTS.
s st Appropriation.. .. ..o e aieies $10,000.00
Additions to Appropriation. . . .....ovevewnnn 379.53
BlRORE Rl 0%, e s o s v e s s st wene s OB E s T
EXPENDITURES. y

By the State Comptroller on vouchers submitted
by W. L. Slate, Jr., Director:
S Ar St R e S R $600.00

1 e O KRS R (T P S 4,251.25
PR B A0S o o oor oy ooz & 500 i o ety 5 o e 80.70
B HOTIOTY . ol s « 5o 50 5 p o8 oo sis b o nsace o im b e o e 76.49
iLelephlione and Telegraph. . ..cvcvnvvnineans 13.82
ot and Horse THre. .. ooon v samsswemmuswss - 205.32
e N S SR S 5.00
Tools, Machinery and Appliances (new). . ... 15.00
BB Ve ling BXDOmSes. « sswos se o aomwco s o oom s o 198.15
R EETICE, . os s 56 508 S0 8 46 G m s KA s e 490.00
Buildings (new)....... N 4,343.80
Budldings (repairs) . . o covvvvs v i b 100.00

$10,379.53

$10,379.53

kbl B ol el Ll P L -
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BuLLeTIN 261 NOVEMBER, 1924

@ onmertiont Agtirultural iﬁxmrimmt Station

New Haven, Conuerticnt

Fertilizer Report for 1924

E. M. BAILEY, Chemist in Charge of the
Amnalytical Laboratory.
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Report on Commercial Fertilizers, 1924.
E. M. BaiLey, Chemast in Charge, Analytical Laboratory.

THE FERTILIZER LAW.

The provisions of the fertilizer law have been discussed in
previous reports but for more ready reference the essential features

may be repeated.

SIGNIFICANCE OF THE TERM “COMMERCIAL FERTILIZERS’

Explaining what is meant by the term “commercial fertilizers”
the law says:

“The term ‘commercial fertilizers’ shall be construed to mean any and
every substance imported, manufactured, prepared or sold for fertilizing or
manuriftg or soil amendment purposes, except barnyard manure and stable
manure which have not been artificially treated or manipulated, marl and’
lime. Cottonseed meal, rapeseed meal, castor pomace and all other vege-
table products used as fertilizers, including the ashes of cotton hulls and
wood ashes, shall be included as fertilizers within the meaning of this act
and separate analysis fees shall be paid on each different grade which is
sold or offered for sale in the state. The person responsible for paying the
fees above prescribed may deduct from the total tonnage sold such sales of
cottonseed meal or other vegetable products as are made to anyone who
gives a written certificate on a form supplied by the Connecticut Agricul-
tural Experiment Station stating that the material bought by him was to
be used exclusively for feed and not for fertilizer.”

CONCERNING COTT(SN_SEED MEAL.

Cottonseed meal is a fertilizer within the meaning of the Statute
but it is provided that when this product is sold for feeding purposes
only, it shall be exempt from the tonnage tax. .

The status of cottonseed meal under the fertilizer law has been
clearly stated in a bulletin! from this Station from which the
. following may be quoted:

Registration and analysis fees. *‘Each brand of cottonseed meal must be
registered on forms provided by this Station and an analysis fee of ten
doilars paid on it before it is sold, offered or exposed for sale, and on the
first day of January annually thereafter.

“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.

1 Bull. of Information No. 9, 1919.
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“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.

“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 T0 BE COMPLIED WITH BY SELLERS 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 1st.

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) Available phosphoric acid, per cent.
(b) Total phosphoric acid, per cent.
(¢) 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 statements 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
phosphoric 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. ;

THE FERTILIZER LAW 5

When potash is derived from sulphate or carbonate of potash
i be so claimed. )
1t Ililliyclaeim or guaranty for less than 0.82 per cent of nitrogen, Oi
for less than 1 per cent of phosphoric acid, or for less than 1_pe:1;f cen
of potash shall be regarded in the registration or analysis of any
mmercial fertilizer.
COTheerselﬂer must also, on the 1st of January and July, ﬁ*eporct{
the tonnage of fertilizer sold within the preceding six months. ?nn
pay to the director of the Station a tonnage fee of 6 cents perdcf) 5
On request, copies of the law and blanks for registration and for
reports will be supplied by the Station.
to??agfowg)er, proper labeling, registration and payments Z/;ZW
been provided for by the manufacturer of tZe bmndsl or ny;;rz tzz
) h brands are release
responsible person, all sellers of suc D
bove wmentioned 7eqUITEMENts. The retatler, X
ngme himself that the requirements of the law have beenbmet by ZL;
manufacturers of the brands which he handles, or himself be prepa
to qneet all these requiremenis. .

PRE'CAUTIONS 10 BE OBSERVED IN DRAWING SAMPLES FOR
ANALYSIS.

The analysis of a fertilizer is of glo Zglui _uf{ﬂ?rscs) I;Ii:his?}rln%:
ible the stoc
analyzed represents as nearly as possi 5 s
the procedure to be to
sample was drawn. The law prescribes ¢ )
ed bI;f authorized agents of this Station when taking official samples
for analysis as follows:
ili i be shall be used,

2 1 taken from fertilizers in bags, a tu !

andvi‘{chse}lllalsla‘gjepirelzeﬁzd at one end of t};e lkgag and sl;z%lltﬁgsfn Sa%?rsfslnlt;;lrlx}g’
i th of the bag, so as to take a core
zgrengﬁtér?r};ggsubgtantially the entire length of the bag. %al;rilp;es ﬁiﬂcﬁj
taken from individual bags shall be thoroughly mixed, an T s
samples shall be taken fromft%le t{rlljxtuljte lio dgaéw}llle?e}i’nﬂ;orgieded Loy
as ‘quartering’. Samples of fertilizer ta e}zln e
taken from at least five per centum of the separ R
in the lot, for the mixture from whlph the officia P

gzctlﬁii mIE IZSSOthan one hundred bhags are in the lot, at 1e1a(sit ﬁ\]rgergﬁegs
shall be sampled; if less than ”ﬁve bags, all shall be sampled.
packages shall not be sampled.

GRATUITOUS ANALYSES.

Under the fertilizer law’ the Station is charged only }vlv1th thre
analysis of samples drawn by its own agents. It does,d owevg :
each year analyze a considerable number of samples ;awnowi
individuals, representing stock purchased by them for t e1}1; s
use. - The object of the purchaser is to satisfy himself as to }vlv B )
he has obtained goods of the grade represented and, per. a{)g,tho
obtain evidence upon which to base a claim for shortage shou e
materials not meet their guaranties. The Station assumes no
responsibility for the sampling in case of such unofficial samples



T = e R R N S W N A S G N Ry TR gT R l TPV = f e T o L. ~ -~ - =

A6 CONNECTICUT EXPERIMENT STATION BULLETIN 261.

" e e
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 ship-
ment of fertilizer, it is evident that a satisfactory adjustment will
seldom be effected on the basis of an unofficial sample. Notwith-
standing 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 fre-
quency that it becomes a systematié control over current purchases.
This clearly invades the field of the commercial laboratory.

REGISTRATIONS.
LATE REGISTRATIONS FOR 1923.

To tl}e brands registered for 1923 in our last report should be
added: i / : .

: Stan%aryd Agriculfural Chem'ical/Corporation, 2 Rector Street, New York,

Prepared Alphano Humus

REGISTRATIONS FOR 1924.

For 1924, 56 individuals and firms registered at this Station for
sale in this State 433 brands of fertilizers. As required by Statute
the brands so registered are listed as follows:

Aben Hardware Co'., 74-78 Bank Street, New London, Conn,
5-10-5 Fertilizer ‘

American Agricultural Chemical Co., 2 Rector Street, New York, N®Y.
Agrico Tobacco Manure : .
Castor Pomace
Cereal Mixture
Complete Potato Mixture
Corn Favorite
Double A Tobacco Fertilizer
Double Manure Salts
Dry Ground Fish
Fine Ground Bone
Fish and Potash '

Five-Four—Three Tobacco Fertilizer
Grass and Lawn Top Dressing
Hercules Top Dresser

High Grade Acid Phosphate
Nitrate of Soda

Pulverized Sheep Manure

7% Potash Fertilizer

Sulphate of Potash

Universal Phosphate

o o

o1 i ol A R A ¢

REGISTRATIONS

Bradley’s Complete Manure for Potatoes and Vegetables
Bradley’s Complete Tobacco Manure
Bradley’s Corn Phosphate

‘Bradley’s New Method Fertilizer

Bradley’s Northland Potato Grower
Bradley’s Potato II\*‘frtﬂlzer

dley’s Potato Manure
]]ggdlzg"s Superior Tobacco Compound
Bradley’s XL Superphosphate of Lime

. Lister’s Complete Tobacco Manure

ional Complete Tobacco If‘grtﬂxzer
II:II ;;Cilonal Eureﬁa Potato Fertilizer
National Market Garden Fertilizer
National Potato and Corn Phosphate
National Premier Truck Manure
National Special Tobacco
National White Ash Tobacco Grower
National XXX Fish and Potash
Quinnipiac Corn Manure
Quinnipiac Market Garden Manure
Quinnipiac Potato Phosphate
Quinnipiac Prime Tobacco Manure
Quinnipiac Seed Leaf Tobacco Manure
Wheeler’s Corn Fertilizer
Wheeler’s Cuban Tobacco Grower
Wheeler’s Potato Manure
Wheeler’s Universal Mixture
Patapsco 5-8-7 Fertilizer
Patapsco 4-8-7 Fertilizer pind
Patapsco General Truck Fertilizer
Patapsco Matchless Potash Manure
Patapsco Peerless Potato Guano
Patapsco 169, Acid Phosphate

Apothecaries Hall, Co., Waterbury, Conn.

Acid Phosphate

Animal Tankage (9.5-3)

Animal Tankage (7-5)

Bone and Meat Tankage

Bone Meal

Carbonate Potash 62 %,

Castor Pomace - ;
Double Sulphate Potash and Magnesia 26% K20
Fish 7
Liberty Corn, Fruit and All Crops
Liberty Fish, Bone and Potash

Liberty High Grade Market Gardeners
Liberty High Grade Tobacco Manure
Liberty Market Gardeners Special
Liberty Tobacco Special :
Liberty Top Dresser for Grass and Grain
Liberty 2-8-2

Muriate Potash

Nitrate Soda and Potash

Nitrate Soda

Precipitated Bone

Sulphate Potash

Tankage 9-9
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Armour Fertilizer Works, 305 Broadway, New York, N. Y.
Armour’s Big Crop Acid Phosphate 169,
Armour’s Big Crop Fertilizer 8-6-6
Armour’s Big Crop Fertilizer 5°8-5
Armour’s Big Crop Fertilizer 5-8-7
Armour’s Big Crop Fertilizer 4-8-4
Armour’s Big Crop Fertilizer 4-6-10
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 489,

Nitrate of Soda 189

Raw Bone Meal 4.5-47
Sheep Manure 1.5-1-2
Sulphate of Ammonia 259,
Sulphate of Potash 489

Ashcéaft-Wilkinson Company, Trust Co. of Georgia Building, Atlanta,
eorgia.

Helmet Brand Prime Cotton Seed Meal

Monarch Brand Prime Cotton Seed Meal

Paramount Brand Prime Cotton Seed Meal

Atlantic Packing Co., New Haven, Conn.

Atlantic 5-8-7

Atlantic 4-8-6

Atlantic Grain Fertilizer 2-8-2
Atlantic Potato Phosphate 3-8-4
Atlantic Special Vegetable 4-8-4
Atlantic Tobacco Grower 5-4-5
Atlantic Tobacco Manure 5-8-6
Atlantic 7-5-4

Baker Ca§t0§ Oil Company of New Jersey, 120 Broadway, New York,
Castor Pomace

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

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

Berkshire Fertilizer Co., Bridgeport, Conn.
Acid Phosphate -
Berkshire Castor Pomace
Berkshire Complete Fertilizer
Berkshire Complete Tobacco
Berkshire Dry Ground Fish
Berkshire Economical Grass Fertilizer
Berkshire Fine Ground Bone
Berkshire Grass Special
eBerkshire Long Island Special
Berkshire Market Garden -
Berkshire Potato and Vegetable Phosphate

REGISTRATIONS

Berkshire Sheep Manure
Berkshire Tobacco Special
Double Man;re Salt

d Tankage
I(-}I%I‘inGrade Sulphate of Potash
Muriate OfSP(c)itaSh
Nitrate of Soda
P;ecipitated Bone Phosphate
Wool Waste

. Boardman, Middletown, Conn. v
F EBoardman’s’ Complete Fertilizer for Potatoes and General Crops
Boardman’s Tobacco Fertilizer. ‘

Bowker Fertilizer Company, 60 Trinity Place, New York, N. Y.

’s All Round Fertilizer 5
Eggig': Connecticut Valley Tobacco Fertilizer
Bowker’s Corn, Grain and Grass Phosphate i
Bowker's Fisherman’s Brand Fish and Potas
Bowker's Market Garden Fertilizer ;
Bowker’s Potato and Xege}:lalzle Phosphate

's 169, Acid Phosphate
]éggllieenr‘yz éqgre Brand Farm and Garden Phosphate
Bowker’s Sure ClropC Phols\}[)hﬁtie

bridge Ear rop Manu
gzgglﬁbgdge Potas‘go and Vegetable Manure
Stockbridge Premier ’lﬁ)bacco Grower
kbridge Tobacco Manure y :

gzggkbgdge Top Dressing and Forcing Manure
Stockbridge Truck Manure

Bridge’s Sons, Inc., Amos D., Hazardyille, Conn.
Corn, Onion and Potato and General Purpose
Special Tobacco Fertilizer

Buckeye Cotton Oil Company, Cincinnati, Ohio.
“Buckeye”’ 369 Protein Cottonseed Meal

Good Quality

Chittenden Co., E. D., Bridgeport, Conn.

Chittenden’s Acid Phosphate -

Chittenden’s Castor Pomace

Chittenden’s Complete Grain

Chittenden’s Dry Ground Fish

Chittenden’s Ground Bone

Chittenden’s High Grade Tobacco

Chittenden’s Nitrate of Soda

Chittenden’s Potato Special 4% Potash

Chittenden’s Potato Special 6%, Potash

Chittenden’s Tobacco Special

Chittonden.s ;If‘op ’P {ﬁsser d bxﬁon Grower
ittenden’s Vegetable.an 4

(C:glig:ngzn's Cogrgnplete Tobacco and Onion Grower, 4% Potash

Clark Seed Co., Everett B., Milford, Conn.
Acid Phosphate 169
Cfark's Sple):cial Mixt%re for General Use
Clark’s Special Mixture with 69, Potash
Clark’s Tip Top Brand 5-8-5-
Nitrate of Soda
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o
Coe-Mortimer Co., 2 Rector Street, New York, N. Y.
. Frank Coe’s Celebrated Special Potato Fertilizer
. Frank Coe’s Columbian Corn and Potato Fertilizer
Frank Coe’s Connecticut Wrapper Grower
Frank Coe’s Gold Brand Excelsior Guano
Frank Coe’s New Englander Special
Frank Coe’s Red Brand Excelsior Guano
Frank Coe's 16% Superphosphate '
. Frank Coe’s Special Grass Top Dressing
. Frank Coe’s Standard Potato Fertilizer,.

I o T e

Connecticut Fat Rendering & Fertilizing Corporation, West Haven, Conn.
Tankage 3 *

x

Consolidated Rendering Co., 40 North Market Street, Boston (9), Mass.

Acid Phosphate 169,
Ground Bone (2.50-26)
Ground Bone (3.00-24)
Muriate of Potash
Nitrate of Soda
Sulphate of Ammonia
Sulphate of Potash
Tankage 6-30
Tankage 9-20

) Cowles, C. A., Plantsville, Conn.
C. A. Cowles 4-8-4 Fertilizer

Dayvis, 8. P., 207 Southern Trust Building, Little Rock, Arkansas.

Beauty Cottonseed Meal
Goodluck Brand Cottonseed Meal and Cracked Screened Cake
Steerboy Brand Cottonseed Meal and Cracked Screened Cake

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

Acid Phosphate 16,

Castor Pomace

Eastern States 4-8-4

Eastern States 6-3-5

Eastern States 6.25-3-5

Eastern States 7-2-7

Eastern States 3-12-3 No-Filler
Eastern States 5-8-7 No-Filler
Eastern States 5-10-5 No-Filler
Eastern States 7-8-3 No-Filler
Eastern States Dry Ground Fish
Eastern States Fine Bone Meal
Eastern-States Sulphate of Potash
Ground Animal Tankage
Muriate of Potash

Nitrate of Soda Reground
Sulphate of Ammonia

Essex Fertilizer Company, 39 North Market Street, Boston, Mass.

Essex Fish Fertilizer for All Crops 3-8-4

Essex 5-8-7 for Potatoes and Vegetables

Essex 4-6-10 for Potatoes and Vegetables

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

'REGISTRATIONS 11

Essex Special Tobacco 5-4-5
Essex Tobacco Manure 5-8-6
Essex 2-8-3 for All Crops

Essex 2-8-2 for Farm and Garden

Frisbie Co., L. T., New Haven, Conn.

Castor Pomace

Dry Ground Fish

Frisbie’s Bone Meal :
Frisbie’s Corn and Grain Fertilizer 2-8-2
Frisbie’s 5-8-7

Frishie’s Market Garden 4-8-6

Frisbie’s Special 4-10-6

Frisbie’s Special 3-8-4

Frisbie's Special Vegetable and Potato Grower 4-8-4
Frisbie’s Tobacco Grower 5-4-5

Frisbie’s Tobacco Manure 5-8-6
Frisbie’s Top Dresser 7-5-4

[umphreys-Godwin Co., Inc., Memphis, Tennessee.
Bull Brand Cottonseed Meal
Danish Brand Cottonseed Feed
Dixie Brand Cottonseed Meal

rna’siti\lial Agricultural Corporation (Buffalo Fertilizer Works),Boston,
ass. A
Buffalo Crop Grower

Buffalo General Favorite

Buffalo High Grade Manure

Buffalo New England Special

Buffalo Phosphate and Potash

Buffalo Sixteen Per cent.

Buffalo Tobacco Producer

Dry Ground Fish

I. A. C. Connecticut Valley Special -
“International Double Strength 10:8-10

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

ovitt & Co., L. B., Memphis, Tennessee.
Lovit Brand Cottonseed Meal 5.75%
Lovit Brand Cottonseed Meal 6.587,
Lovit Brand Cottonseed Meal 6.88%,

well Fertilizer Company, 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 5-8-7 for Potatoes and Vegetables

Lowell 4-8-4 for Potatoes, Corn and Veg.

Lowell 4-6-10 for Potatoes and Vegetables

Lowell Potato Phosphate for Potatoes and Vegetables 4-8-7

Lowell Tobacco 5-4-5 for Tobacco, Fruits and Vines

Lowell Tobacco Manure 5-8-6

Lowell Top Dressing 7-5-2
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Mapes Formula & Peruvian Guano Co., 110 William St., New York, N. Y.

The Mapes Connecticut Valley Special
The Mapes Corn Manure
The Mapes C. S. Tobacco Manure
- The Mapes General Tobacco Manure 9y
The Mapes General Truck Manure :
The Mapes General Use Manure
The Mapes Grain Brand =
The Mapes Onion Manure ‘
The Mapes Potato Manure o
The Mapes Tobacco Ash Constituerits
The Mapes Tobacco Manure— Wrapper Brand
The Mapes Tobacco Starter Improved
The Mapes Top Dresser

Memphis Cottonseed Products Co., Inc., 1015 Falls Building, Memphis,
Tennessee.
Durham Thirty-Six

Mitchell, Walter L., 699 Forest Road, New Haven, Conn,

Mitchell’s 5-8-7
Mitchell’s Tennessee Phos-Pho-Flour

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

Neal & Co., Inc., R. N., Memphis, Tennessee.

“Triangle” Brand Prime 36% Protein.
“Triangle”” Brand Prime 41% Protein
“Triangle” Brand Prime 43% Protein

New England By-Products Corp., 20 West Streef, Lav!rence, Mass.

Ground Steamed Bone
Pure Bone Meal

New England Fertilizer Co., 40A North Market Street, Boston, Mass. -
Fish ]
New England Corn Phosphate £6r Grain and Vegetables 2-8-2
New England 5-8-7 for Potatoes and Market Gardens
New England 4-8-4 for Potatoes, Vegetables and Grass
. New England Potato Phosphate 4-8-7 for Potatoes and Vegetables
New England Superphosphate, a High-Grade Fertilizer for all Crops,
3-8-4
New England Tobacco 5-4-5
New England Tobacco Manure 5-8-6 ;
New England 2-8-3 for Vegetables and Grain

Nitrate Agencies Company, Bound Brook, N. J. (104 Pearl St., New York,
N..Y.) :

Naco Brand 2-8-2

Naco Brand 4-8-4

Naco Brand 4-8-7

Naco Brand 5-8-7

Naco Brand Acid Phosphate
Naco Brand Animal Tankage
Naco Brand Castor Pomace
Naco Brand Fish

Naco Brand Muriate of Potash

REGISTRATIONS 13

Naco Brand Nitrapo
Naco Brand Nitrate of Soda
Naco Brand Peruvian Guano
Naco Brand No. 12 Peruvian Guano Mixture
Naco Brand No. 14 Peruvian Guano Mixture
g aco grang I}\i%o. 50 f’eruvian Guano Mixture
aco Bran uivalent 5-8- i i i
gy ng i Mega 17 Genuine Peruvian Guano Mixture
Naco Brand Steamed Bone Meal
Naco Brand Sulphate of Ammonia
Naco Brand Sulphate of Potash

- Olds & Whipple, Inc., Hartford, Conn,

Double Manure Salts
H G Sulphate of Potash
Nitrate of Soda
O & W Acid Phosphate
W Blue Label Tobacco Fertilizer
Bone Phosphate and Potash Compound
gastmi Porcn:ace

omplete Corn, Potato and Oni ili
Complete Tobacco Fertilizer £ L
Dry Ground Fish
Fish and Potash
%—_II gr ggtato Fertilizer

arter and Potash

H G Tobacco Starter N
Precipitated Bone
gure gone Meal

pec Comp Corn, Onion ili
0 & W Top Dresin)ng for Grass O oy

0000000000000
44499955444

&
&
&
&
&
&
&
&
&
&
&
&
&

& . Sulphate of Ammonia

, rPacific Manure & Fertilizer Co., 429 Davis St., San Franecisco, California.

Groz-It Brand Pulverized Sheep Manure

Parmenter & Polsey 5-8-7 for Potatoes and M
arket G
‘l?;rmen:c,er & Polsey 4-8-4 for Potatoes, Corn an(ia Vegéf?:bnlzs
& P Plymouth Rock Brand for all Crops 3-8-4

.V'I’latt Co., The Frank 8., Inc., 450 State Street, New Haven, Conn.

" Platco Special 4-8-6

Potash-Marl

‘Premier P.oultry Manure Company, 431 So. Dearborn St., Chicago, Ill.
Premier Brand Pulverized Poultry Manure €
Premier Brand Pulverized Sheep Manure

:_:zil,?ulverized Manure Company, 828 Exchange Ave., Union Stock Yards,

Chicago, Ill.
Wizard Brand Manure
Wizard Brand Sheep Manure
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Rogers & Hubbard Company, The, Portland, Conn.
Acid Phosphate
Castor Pomace
Cotton Seed Meal LY
4-8-4 Fertilizer Hi
Garden Fertilizer

Ground Fish
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

Nitrate of Soda

Richmond’s Special ;

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
Sulphate of Potash

Royster Guano Company, F. §., 1604 Munsey Building, Baltimore, Md.

Dry Ground Fish:

Muriate of Potash

Nitrate of Soda
-Royster’s Bully Guano

Royster’s Fine Ground Bone Meal
Royster’s Quality Trucker
Royster’s 16% Acid Phosphate
Royster’s Spearhead Guano
Royster’s Top Dresser

Royster’s Trucker’s Delight
Royster’s Valley Tobacco Formula
Royster’s Wrapper Brand
Sulphate of Ammonia

Sulphate of Potash

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

Sanderson’s Acid Phosphate

Sanderson’s Atlantic Coast Bone, Fish and Potash
Sanderson’s Castor Pomace ;
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 Kelsey's Bone, Fish and Potash
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

e
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REGISTRATIONS 5

Shoemaker & Co., Inc., M. L., Venango St. and Delaware Ave., ‘Phila- -
delphia, Pa. )
Nitrate of Soda
Shoemaker’s Bone Meal
“Swift-Sure’” Bone Meal
“Swift-Sure’’ Crop Grower
“Swift-Sure’’ Potato No. 1
“Swift-Sure’’ Tobacco and General Use
“Swift-Sure’’ Tobacco Special
“Swift-Sure’” Tobacco Starter

South Texas Cotton Oil Co., Victoria County, Texas (A
& Co., Inc., Produce Exchange, New Yyork, N. é.)gents, (L

43 % Protein Cottonseed Meal

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

Standard Agricultural Chemical Corporation, 2 Rector St., New York, N.Y.

Prepared Alphano Humus
Super-Alphano

Virginia-Carolina Chemical Company (of Delaware), Equita
e Broadway (Room 2249), New York, N. Y.)' 4 ; ek
Genuine Imported Kainit
Muriate of Potash
Nitrate of Soda
Pure Raw Bone
Sulphate of Ammonia
V-C Aroostook Potato Grower
V-C Champion Brand
3-8 II")OEble Owl Brand
- ish, Phosphate and Potash Bran
V-C Indian Chi%f Brand .
V-C Marvel Brand
V-C Perfection Brand
V-C Tip-Top Brand
V-C Universal Brand

itogrgChemical Co., 38 Middle St., Lowell, Mass.
Vitogro for Flowers, Shrubs and Vegetables
Vitogro for Lawns

Vitogro for Vegetables

ilcox Fertilizer Company, 56 Main Street, Mystic, Conn.
Wilcox Acid Phosphate ’

Wilcox Corn Special

Wilcox Dry Ground Fish e

Wilcox Fish and Potash

Wilcox 5-8-7 Fertilizer

Wilcox 5-10-5 Fertilizer

Wilcox 4-8-4 Fertilizer

Wilcox Grd. Steamed Bone
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Wilcox Muriate of Potash

Wilcox Nitrate of Soda

Wilcox Potato and Vegetable Phosphate
Wilcox Tobacco Special

Wéodruﬁ & Sons, S. D, Orange, Conn.
Woodruff's Home Mixed Fertilizer ¥

Worcester Rendering Company, Auburn, lv;lass.
Prosperity Brand Complete Dressing ;
Prosperity Brand Corn and Grain |
Prosperity Brand Ground Tankage
Prosperity Brand Market Garden £
Prosperity Brand Potato and Vegetable Fertilizer

»

i n
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INSPECTION 17

INSPECTION OF 1924.

During the year, Mr. Churchill, the sampling agent of the
Station, has visited ninety-six towns and villages in the State and
has taken 592 official samples of fertilizers which number includes
all the registered brands which were found on sale. These together
ith samples submitted by purchasers or others interested may be

CLASSIFICATION OF FERTILIZERS ANALYZED.

. Number of

.. Containing Nitrogen as the chief active ingredient:  Samples  Page
B Nitrateiol Soda Al o odinalaeine S o <23 18
Slphiztelof NI nionTa A yir sl Sk bl 10 20

G tor Pomaee, ook somh A ol Ll 58 21
Coattonseed INVeall - s o S0 s A 135 24
EinseedVieal o e L ) 2 L
Containing Phosphoric Acid as the chief active ingredient: i
iIRaw RockiPhosphate: ool ot i wus ook 2 1 31
Precipitated Bone Phosphate............ e 4 31

Dissolved Rock Phosphate or Acid Phosphate 20 31

Containing Potash as the chief ingredient:

.

(@arbohatevofiPotash . v e iiles Al 18 aergiad
NuriateefiPotashi -3 ol hall ot ien i 13 34
pulphatewotsPotash. ..., o0 L0 b A 26 34

- Double Sulphate of Potash and Magnesia.. .. _ 6 40

V. Containing Nitrogen and Potash:

Nitraterof Potashiu Jio ot A SOHL L o 1 42
Nitrate of Potashand Soda. ..... 0. b, 3 42
. Containing Nitrogen and Phosphoric Acid:
Dy ‘Ground Bish s WRa LG DR QI 5L 40 42
Eanlabe - vivn et T il v S AR 18 43
G roandiBaner b=t s b D Us D e Bl 26 43
« Mixed Feriilizers: !
Containing Phosphoric Acid and Potash..... 2 52
Containing Nitrogen and Phosphoric Acid. . . Vi3 52
Containing Nitrogen, Phosphoric Acid and
Potashis. s oo ol b5 il b it ias < lotin e 299 53
Special and Home Mixtures. .....covvuven .. 28 y 85
II. Miscellaneous fertilizers, amendments, waste products, etc.:
WoodeAsBes Ba ol all Saih s B LR - 20 88
Sheep Manure, ete. «. ' i oaiasooul e 14 88
Sewage Sludoer ikl T R B s el 2 92
LT e s L2 MRt SR e LAl e, S 2 T 46 92
Miscellaneotts i bt St e b as 100
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I. RAW MATERIALS CHIEFLS‘Z VALUABLE FOR
NITROGEN.

NITRATE OF SODA.

Pure nitrate of soda contains 16.47 per cent of nitrogen. Com-
mercial grades of this salt generally contain from 15 to 16 per cent
of nitrogen which is equivalent to from 18.2 to 19.5 ammonia or
91 to 97 per cent nitrate of soda.

Twenty-three samples were examined and the results are given

< in Table I.

Sample 23039 was considerably under guaranty and a second
sample, 23306, from the same lot was also deficient. Sample
23013 was found to be deficient but a second sample of the same
brand taken from a different source was well over the guaranty.
Two samples, Nbs. 23204 and 23205, submitted by purchasers,
were found to be considerably under the guaranty of 15 per cent
nitrogen. The salt was red-brown in color and contained much
insoluble matter. The Apothecaries Hall Company, who distrib-
uted this chemical, sold in original bags as received by them. They
investigated and found that the low grade product constituted but
a small part of their entire stock; they were allowed a rebate by the «
importers from whom they bought and reimbursed their customers
accordingly. :

Nitrogen from this source has cost from 20.6 to 28.9 cents per

pound, the average being about 23.3 cents.  Ton price h
from $62.60 to $756.00. ‘ et

We are uncertain about the guaranties on samples 21899, 21900
21901 and 21902. The jobbers claim the goodspvvere gua;'antee(i
15 per cent nitrogen, while the information submitted by the
purchasers is that the salt was supposed to analyze 95 per cent
nitrate of soda, which is about 15.60 per cent nitrogen. We have

;10 information as to whether any adjustment was made or asked
or. :

NITRATE OF SODA

TABLE I. ANALYSES OF NITRATE OF SODA.

Manufacturer or Jobber.

Station No.

Purchased, Sampled or Sent by

19

Per cent,
Nitrogen.

Found.
Guaranteed.

992954 Sanderson Fertilizer
and Chemical Co.,
New Haven.......

Consolidated Render-

ing Co., Boston....

The E. B. Clark Seed
Co., Milford.......
W. R. Grace Co., New
Norloyna oy

W. R. Grace Co., New

Norle LS
W. R. Grace Co., New
Norle bl oS i
| The L. T. Frisbie Co.,
New Haven.......
F. S. Royster Guano
Co., Baltimore. ... .
Bast’n States Farmers’
Exchange, Springfield
Nitrate Agencies Co.,
Bound Brook, N. J.
Wilcox Fertilizer Co.,
Mystic. .voonsi-n
American Agricultural
Chemical Co., New
O R e el
Olds & Whipple, Hart-
fordiss ot e e
Berkshire  Fertilizer
Co., Bridgeport. ...
Apothecaries Hall Co.,
Waterbury........
The Rogers & Hub-
o bard Co., Portland.
23192| Virginia - Carolina
Chemical Co., New
NOTk as s s e
168| Armour Fertilizer
Works, New York..

~ 23039| E. B. Clark Seed Co,

Milford...oocceve

- 923013/ Armour Fertilizer

Works, New York..

~ 23205| Apothecaries Hall Co.,

Waterbury........
23204| Apothecaries Hall Co.,
Waterbury ... ooute

Station agent at the factory,
New Haven......ooeseco.
Station agent. Stock of The
1. T. Frisbie Co., New
Haven i ot v nla et daes
Station agent. Stock of D. L.
Clarke & Sons, Milford. . ..
American Sumatra Tobacco
Co., Bloomfield...........

W. T. Clark, Norwich.......
Station agent. Stock of W.
S. Brown, Trumbull. ... ..
Station agent. Stock of H.
H. McKnight, Ellington...
Station agent. Stock of
Joseph Adams, Westport. . .
Station agent. Stock of M.
E. Thompson, Ellington...

Station agent. Stock of J. H.
Paddock, Wallingford.....

Station agent at factoryi i
Station agent at factory.....
Station agent. Stock of J. A.

Glasnapp, West Cheshire. .

Station agent at factorye. ..

Station agent. Stock of E. (8 1
15.32|14.

15.72)14.
13.2615.
14.00|14.
12.48|15.

Chapman, North Haven.. .
Station agent. Stock of F.
L. Wadhams, Torrington. .
Station agent. Stock of D. L.
Clarke & Sons, Milford... .
Station agent. Stock of F. O
Benjamin, Danbury......

John H. R. Bishop, Cheshire
John H. R. Bishop, Cheshire

15.26|15.
15.16|15.
15.0614.
15.32(14.
15.16|15.

12.36|15.

15.28(15.00

15.50(15.22
13.72[15.
15.52|15.
15.40]. . .
1558210
15,241 0.
15.44|15.
15.6415.
15.22|14.
14.96|15.
15.50|15.

00
00
80
80
00

80
81
00
81
00
00
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SULPHATE OF AMMONIA.,

Ten samples were examined and the results are given in Table II.

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

As sold in the State this year this salt has contained from 20.2
to 20.9 per cent of nitrogen. Sample 23240 was a second sample
drawn as a check on sample 23146 both were substantially up to
‘the guaranty. Sample 161 was'a check on 23011 and exceeded
the guaranty, whereas the first sample was slightly low.. Sample
23395 showed a shortage of 0.33 per cent nitrogen. This was a
small lot and was not resampled.

According to prices quoted, the cost per pound of wmitrogen has
ranged from 9.8 to 19.3 cents, the average being 16.6 cents; this is
$3.82 per unit of nitrogen, or $2.73 per unit of ammonia. Ton
prices have ranged from $40.00 to §79.00.

TaBLE II. SULPHATE OF AMMONIA.

Per cent

N\ X Nitrogen:

S o

i Manufacturer or Jobber. Purchased, Sampled or Sent by 9 g;

: < J
3
@ Bl
23011 Armour Fertilizer| Station agent. Stock of F. A.
Works, New York. .

Bartlett, Stamford. .. .. .. 20.36/20. 56
23265| Virginia - Carolina &

Chemical Co., New| Station agent. Stock of Rack-

orle Tl e S0 i liffe Bros., New Britain.... 20.54(20. 56
23153| Nitrate Agencies Co.,| Station agent. Stock of Jos.

New Mok e oo v Humphreys, Danbury..". .. [20.56 20.56.
23146| L. T. Frisbie Co., New| Sent by Walter Clark, Nor-

Haven ol v wicheo s IREVER A A EL 20.40/20. 50:
22922| Barrett Co., New Station agent. Stock of Berk-

el bty ol shire Fertilizer Co., Bridge-

DoTte SRR .120.86(20.75:
22939| Olds & Whipple, Tue : .

! Hartford 1y 0o Station agent at the factory..[20.80/20.58:

23040| F. S. Royster Guano| Station agent. Stock of W. S.
; Co., Baltimore. .. . . Brown, Trumbull.... .. . .. 20.50(20. 56

161 Armour Fertilizer| Station a ent. Stock of F. A.
Works, New York. . Bartlett, Stamford.... .. .. 20.60(20. 56.

23240| Consolidated Render- Station agent. Stock of L. T.

ing Co., Boston. . .- Frisbie Co., New Haven. . . |20.46/20. 50,
23395| Eastern States Farm- :

ers’ Exchange,| Station agent. Stock of H. H.|-
Springfield. . ... ... McKnight, Ellington.. . ... 20.22(20. 55:
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CASTOR POMACE.
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TAB
LE III. ANALVSES or CAsTOR POMACE.
Per cent
: Nitrogen.
Z Manufacturer or Jobber : : . ; .
¢ Car No. or Mark, Purchased, Sampled or Sent by g
: &
s :| s
= ]
The American Agricul-| - P V
tural Chemical Co.. ol
Saboi New York City. .
................... Station agent from stock of
Geo. S. Phelps & Co. .
Thompsonville. . ......... | 4.77) 4.53
Apothecaries Hall Co.,
o 7321Vf.terbury, Conn.
ey ....... VHatheW%y&Steane, Hartford| 5.39| .
DRI S e « y i
ggggi 613%37...........3' « « G
: 0P, A : 5
S5740] 85700 ot 1({) : R Spencer“Bros., Suﬁisld ....... 5(138 452
22793| 238188 N. Y. C.. ... . Mol apnaso il o 511 4.5
s | e 11| 4.52
er Castor Oil Co.,
e New York, N. Y. y
iRl e DT American Sumatra Tobacco
e Co., Bloomfield.. . ....... 4 46| 4 52
RUO6BL 47t7a0. « ) T
21066 153850, LAl « « S
SHeTp ssnaey Ly « « sotka
210881 159471 [l o « « i
ST S s @ i s « Gl
SI0RBL g g L « « P
o050 sivae ) ORI « « LG
929941 osBaes | AT « « G
T T R R « « el
9906 dopes 0 Y « « ot
Shar e « « S
goas8i Baery LT « « i
20804 ipog T « « Aol
9988B| 183676, L « “ i
22850 96146 ... . .l « « Shoka
238 yaves UL « « i
22369| 34670. . ... . ...l « « e
s « « sei
gotiel gy e s T « « S
IR T E « « e
S8danl gagas 0 can T « « s
28488/ 30002, L « « e
29438) giapn | Il T « « e
S e s B « « e
22449| 45063 . | .. « « g 422
22450/ 80744, . [ 11110 « » ey
= 4.84| 452

. CASTOR POMACE
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ANALYSES OF CASTOR PomACE— Continued.

TapLE III.
Per cent
Nitrogen.
o ! . Ty B
A Ma%‘ffﬁgfe;roﬁggﬁber’ Purchased, Sampled or Sent by : %
5 e
o 3 i
Baker Castor Oil Co.,
New York, N, Y.
L7080, & e American Sumatra Tobacco
: Co., Bloomfield.......... 4.69| 4.52
15367610 o i oy ¢ & . 4.30| 4.52
0610200 . . e Ay ¢ 5 4.62| 4.52
156063, R.T..... ... .. John S. Leonard, Burnside.. .| 4.82| 4.52
................... Station agent from stock of
Olds & Whipple, Hartford.| 5.01 4.50
................... Station agent from stock of
F. H. Thrall, Windsor.. ...| 5.02 4.50
|Berkshire Fertilizer Co.
Bridgeport, Conn. :
................... Station agent from stock of
Frank Lanati, Windsor
[oels 0t ilie i s 3.88!
................... Station agent from stock of
T. W. Ryan, Stratford..... 4.47| 4.50
S SRR Station agent from stock of
Frank Lanati, Windsor
Pocks URSEE 00 G e 4.26!
................... . & 3.551
................... i & 4. 51!
................... Station agent from stock of
J. E. Lathrop, Burnside... 4.63| 4.50
E. D. Chittenden Co.,
. Bridgeport, Conn.
....... .. ........| Station agent from stock of
E. J. Bantle, Glastonbury | 4.28 4.50
L. T. Frishie Co.,
New Haven, Conn.
................... Station agent from stock of
@. 0. Case, Burnside ['. /2. 4.61| 4.52
................... Station agent from stock of
T. J. Coleman, Warehouse
Poimt e 4.40| 4.52
Nitrate Agencies Co.,
New York, N. ¥
NGO i s ataiois v Station agent from stock of
E. N. Austin, Suffield. ... . 4.65| 4.93
Olds & Whipple,
: Hartford, Conn. :
e A IR A Station agent at factory..... 5.19| 4.94

1 Stock of 1923, omitted from average.
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TABLE III. ANALYSES OoF CASTOR PoMACE—Concluded.

BULLETIN 261.

- Per cent
Nitrogen.
3 : ‘ w5 k)
f Mam;ff ﬁ‘;f";fﬁl{{g?ﬁ e Purchased, Sampled or Sent by g g
.S G = 8
1471 [ b
Olds & Whipple, T s
Hartford, Conn. :
28072| Thum. 48544 M. [
TS I H. E. Wells, Windsor Locks| 5.16| 4.94
23073/ Thum. 226956 N.Y.C. # & 4.90 4.94
2328000 oL Ch Rl L. Wetstone & Sons, Inc.,
Hanbiopdi S T oo 5.07| 4.52
The 4
Rogers & Hubbard Co.,
- Portland, Conn,
229681 S ylin T T o Station agent at factory. .. .. 5.05| 5.00
Sanderson Fertilizer &
Chemical Co,, el
- New Haven, Conn. :
2298811 s T b Station agent at factory.. . . | 4.7114.53

COTTONSEED MEAL,

One hundred and thirty-five samples of cottonseed meal have
been analyzed and the results are given in Table IV. The grades
may be classified as follows: ’ i

36 per cent protein contaiming 5.76 per cent nitrogen equivalent
to 7.00 per cent ammonsa, 16 samples.

41 per cent protein contarning 6.56 per cent nitrogen equivalent

10 8.00 per cent ammonia, 82 samples.

43 per cent protein containing 6.88

10 8.80 per cent ammonia, 17 samples.

Four samples have odd guaranties and for

per cent mitrogen equivalent

7.50 per cent ammonia). :

Of these samples where guaranties are known 82 equaled or
exceeded their guaranties and 36 did not. As an average for all
samples there was 0.15 per cent of nitrogen in excéss of the guar-
anty.

Reckoning nitrogen at its average cost as deduced from data
obtained this year, viz., 39.1 cents per pound, deficiencies in money
value in excess of $1.00 per ton were shown in only 15 samples,
This is making no allowance for about 3 per cent of phosphoric

25
COTTONSEED MEAL

ormally con-
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" o0 jar

v pou ¢
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MEAL.

Average Cost

ED
MARY OF DATA ON COTTONSE
M of Nitrogen,

TapLE V. SU

Average T
Namber < BRERE | Coper Lt
" GRADE. Samples. 9 $48.90 42.2
e 576 N) 16 578 51.93 5.2
per czﬁg (6.58 N) 83 702 55.99 &
per cent (6. 1 : g o
ber cent (6.88 N) 6.00 . ko4 376
O per cent % 6.73 Gt =
~ No guaranty 6—& 59.135 B892

Total and averages 135

LINSEED MEAL.

Olds &
; & Steane from :
b d by Hatheway ers. Guar-
B o sarrflpll{ezr’g)fgahj‘fs:re Sgbmitted 2%%71113&1;%}%%’ containe%
i; l -pple O = B Samples, L & 1 t to 7‘0

g WeEegréOtegr“ézﬁ't 0;1‘ giefcrogen TESpecqlveéibfe?iug; ?45 60 per
g o or f ammonia. - The price ,

d:hﬁ? %o;fcgst about 88.7 cents per pound.

& d on 12 quotations.
7 %iigd on 11 quo’gat&gr;z.
3 Based on 15 quo at’ons.
4 Based on 11 quotations.
b llgz:sed on 49 quotations.
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TABLE IV. ANALYSEs oF COTTONSEED MEAL.
Per cent
Nitrogen.
o
3 Marétéfrag\}:gr%x; (i\i,[g? bber, Purchased, Sampled or Sent by ! g
- Tolog
3 8 g
& g | &
Ashcraft-Wilkinson Co.,|-
Atlanta, Ga. log
23210 Helmet............. Station agent from stock of
Meech & Stoddard, Middle-
LoV L AR e TG 6.43| 6.58
23212/ Monarch............ « “« 6.59| 6.88
23211 Paramount.......... “ f 5.71| 5.76
201 Parazgoint 47866 The Coles Co., Middletown 6.16| 5.76
22531 Paramount, 30277
GO B o e & 4 5.83| 5.76
22561 Paramount 42996
il s it i & 5.80 5.76
22777 Paramount, 48488
SN @ AT L % « 5.89| 5.76
226861 0 Pl W o Clark Bros., Windsor. . ..... 6.11].6 .37
22667« LTy G Ol Clark Bros., Windsor........ 5.94| 6.37
S. P. Dayvis,
: Little Rock, Ark.
107 "Bedutyc 7. om0 Statlon agent from stock of
A. D. Bridge’s Sons,
Hazardville ... v s 5.86| 5.75
163| Steerboy. ... eiiiin Station agent from stock of
Willimantic  Grain  Co.,
Willimanbic. . vz wion o i 7 176 B
Humphrecys-Godwin
05;
Memphis, Tenn.
139| Bull. 78627 York.....| The Coles Co., Middletown..| 6.78| 6.88
A9 B UL o it s Station agent from stock of
F. C. Benjamin, Danbury| 7.01| 6.87
22663 -Bull. 75278 N. H.....| Spencer Bros., Inc. ., Suffield| 6.96| 6.88
22792| Bull. 90739 N. H.. Spencer Bfos, Inc., Suffield| 6.94| 6.88
22858 Bull. 31921, Hazard-
e e b L. B. Haas & Co., Inc., Hart- ¢
ROFHREn i s e R T 6.96/ 6.88
22891| Bull. 23808 M. D Hartz Bros., Burnside. . .... 6.89| 6.83
229101 BHII i et i Clark Bros., Windsor. . ..... 6.88]". ...
23032| Bull. ............... Michael Flemmmg Suffield. .| 7.70| 6.88
23137| Bull. 93083 N. H Spencer Bros. Inc., Suffield..| 7.71| 6.88
23138| Bull. 10650 C. N. E Spencer Bros. Inc., Suffield..| 7.35| 6.88
23307| Bull. 85465 M. E. C Geo. S. Phelps & P 7.33| 6.88
23326| Bull. 88989 N. H Spencer Bros Inc. Suﬁield.. 6.74| 6.88
23327 Bull. 11244 . ......... 6.87| 6.88
23328| Bull. 62034 B. & M. . “ « 6.71| 6.88

COTTONSEED MEAL

TABLE IV. ANALYSES OF COTTONSEED MEAL— Continued.

\ Station No.

22997
22422
22662
22933

23287
23288
23289
22251
22488

22497

23166
23199

23222
23276

23277
23278
23279
23281
23282
.23164
23165
23167
23168
23169
23170
23171
23172
23173
22911| 9
22299

22300
22301
22302
22303
22304
22305
22351

27

Per cent
Nitrogen.
3
er, L
Maré‘ffﬁ‘éf?fﬁg?ﬁb Purchased, Sampled or Sent by 5 §
= &)
Humphrgys-Godwin
0.,
mphis, Tenn.
Bl o e H. C. Nelson, West Suffield. .| 6.91 6.88
Danish, 21401 N. S.. .| The Coles Co., Middletown..| 5.77| 5.76
Danish, 29898 A.C. L The Coles Co., Middletown..| 5.49| 5.76
Danish.. e Salwiabated Geo. S. Phelps & Co., Thomp-
sonville, Jos i sh sl jwn 5.95]'5.75
Danish, 46812 A.C.L.| Spencer Bros Inc Sufﬁeld 5.49| 5.75
Danish, 6707%. ...... 5.93| 5.75
Danish, 37905 A.C.L. @ T 5.79| 5.75
Dixie, 101407 L.& N..| The Coles %o., Mlddlfi:cogvn. .| 6.38| 6.58
ixie, SLIH0. 5in American Sumatra Tobacco
s Co, Bloomfield...........| 6.55) 6.8
ixie, 15794......... American Sumatra Tobacco
S S Co., Bloomfield........... 6.66| 6.58
Dixie, 36514, . 5 ol Hatheway & Steane, Hartford| 6.69| ....
Dixie, 16447......... Apothecaries Hall Co., Water-
DUrye . s vas b e 6.15] 6.58
Dixie, 81874 N. H....| G. Stephen Potwine, are-
i housg Pomt.&. s ey i 6.44| 6.58
Dixte, 43621. i i v L. Wetstone ons, Inc,
Hartford ................ 6.65| 6.58
Dixie, 14954......... ¢ 6.63| 6.58
D1x1e, 91801 .. sl “ “ 6.63| 6.58
Dixie, 74837, . i veiin ¢ & 6.47| 6.58
Dixie; 35573 . «ciaiis % “ 6.65| 6.58
Dixie; 86260.. . .%... “ ¢ 6.49| 6.58
Dizxie, 63253.. ... .... Hatheway & Steane, Hartford| 6.47
Dixie, 31048......... b 7.00
Dixie, 39544......... g * 6.52
D1x1e, 244814... ... .. i« « 7.00
Dixie, 10447...... ... s ¢ 6.64
Dlee, 20292, s s i & 7.00
Dxic 87185 . vt 4 4 6.63
Dixie, 60718......... & ¢ 7.30
D1x1e 28511, s b & 6.28
U e Clark Bros., Windsor . 6.81
880w ot American Sumatra Tobacco
Co., Bloomfield . ; : o405 6.58| 6.58
08743 Toas ol . ¢ z, 4 7.34| 6.58
BId9 o b r i L) 3 “ 7.40| 6.58
SO0 5 ¢ 7.44] 6.58
ERAZ L o T é ¢ 7.42] 6.58
OMRBES oo Fi & b 7.14} 6.58
7280 o € & 7.26| 6.58
923405 550 e « i 7.36| 6.58
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TABLE IV. ANALYSES OF COTTONSEED MEAL— Continued.
Per cent
Nitrogen.

S 2

Zﬁ L/Iaré\gra%g.re()rr oﬁ‘dg?j]?.b Tt Purchased, Sampled or Sent by : %

<} i) s

® (1 (&)

Humphr(e:ys-Godwin
0.,
Memphis, Tenn.
D235 191544 . il sty American Sumatra Tobacco
2 Co:, Bloomfield. .\, St ision 7.38| 6.58

223531020025 ¢ wocaaliiisibdas s 7.20| 6.58
223631 91906 - s 8L o & 3 6.88| 6.58
92361872950 .. Ll g t 6.70| 6.58
22365| 90294 5 “ 7.00| 6.58
993861564320, .. . Lo 5 “ 6.88| 6.58
22367 160758 % 9 6.76] 6.58
9368176269, \ronitubh il ¢ « ¢ 6.89| 6.58
2923T0( 16028, ni' s Ststvari s # ¢ 7.06| 6.58
QOBTTIMRSOBR . e £ & 6.59| 6.58
293TB| RT06T s i’ Dipataisie e & 4 6.46| 6.58
223791593694 . . ;. s daie il it 6.78| 6.58
22380[:87799 10 s ais b ts i i - 6.47| 6.58
923811 7649001 v Tl ki ¢ & 7.00| 6.58
DIFROIETSN0 e clny L a & 6.67| 6.
993831 76100 Liiala sk il o & 7.18| 6.58
Q23RAILRIGAT .l b ity e ¢ 6.97| 6.58
DO3BHIRARGE et L arsitld . LK 3 « 6.50 6.58
D9ARTIN215309 . . . St > & 7.04| 6.58
DOAOBIEIN 399 Lol oo am & 4 6.63| 6.58
DOAONTEGOTR =i ¥ s b 2 & 6.52| 6.58
29A10I9RIBI2 1L o E v e i 7.10] 6.58
DA TINODROT oL e 3 % 6.59| 6.58
D2A1215R8599 v it S 6.45| 6.58
224131591 57 Gt il sl i & “ 6.41f 6.58
224341540783 . .. L s i & 7.50| 6.58
OFATHINIRED B Wb v o i i 6.60| 6.58
22440100415 Wl . - 5 6.57| 6.58
O9ABIIERTASE . o v o L “ % 6.68| 6.58
SIABANTARDR R L i “ 7.28| 6.58
22453| 29148.. ... ... ...... . ¢ 6.81| 6.58
DOABAINATEO. Bl T e e “ v 7.46| 6.58
29485675081 .o b - & 6.74| 6.58
924561885716 . visns sl mhill § 3 6.82] 6.58
224BT1 33372 o st sasis * £ 6.62| 6.58
DOARBILADRAT 1 L Bl £ ¢ 6.67| 6.58
294809 2IROBL . . ool v e e ¢ i 6.74| 6.58
22460056468 .ot ¢ % 6.81| 6.58
29461 EFO99D 1 - s L 4 X 6.62| 6.58
22466| 202843 t i 6.51| 6.58
D468 IBMOT. 1 w0 8 o X & 6.58| 6.58
22469] 8869 . iih i e 4 0 6.40| 6.58
ORATOTRION - il ¥ 7.00| 6.58
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TaBLE IV. ANALYSES OF COTTONSEED MEAL— Continued.
I\l;‘ir cent
itrogen.
s i & <
i . a“‘;ra(f\?‘g.r%rr(’&gfﬁ}”r' Purchased, Sampled or Sent by i:)
o i 3
n = (s
Humphr(e:ys-Godwin
30.,
Memphis, Tenn.
90471 (AOSE0REunet ) meai i Arréeric%rll Sumatra Tobacco ;
0., Bloomfield.......... ‘
50473 20076 .o « e g'gg g'gg
92474| 90716, 1 L EILES « « 6.80| 6.58
22475| 8634 . .. ... « « 6.61| 6.58
22481 64048 . .. . ... ... « « 6.77| 6.58
22482 245905. . ... ... .. ... « « 6.60| 6.58
894831 2307231 .o iubie s “ « 6.57| 6.58
22484| 220223 . ... ... . ... « « 6.52| 6.58
224901 1193307 . F ot inbons: & & 6.82 6.58
22491| 261624 ... . ... ... « « 6.60| 6.58
22492| 102218. ... ... ... .. « « 6.56| 6.58
22493| 331174, ... ... .. .. « « 6.66| 6.58
22496| 171397. ... . . ... « « 6.48| 6.58
22499| 115440, ... ... ... 0] « « 6.72| 6.58
22600] 87372, . ... sl oy, o i 6.58 6.58
E9601] 32059 .1 v « « 6.90| 6.
Reso2| 707z, 0 « “ 6.47 6'28
ggggi gODRpE Y T e « « 6.45 6'52
60455 B. & M... .....| Spencer Bros., Inc., Suffield. .| 6.79| 6.88
E0gR0| 42378 | L4 L. B. Haas & Co., Inc., Hart- ;
Totelis andl (R i lasi Sils 5.94| 6.37
LMB. Lt})lvitt & Co.,
lemphis, Tenn.
23213 Thirty-six Brand. .. .. Station Agent. Stock of W.
L. Thorp, North Haven...| 5.51| 5.75
Memphis Cottonseed
Nf’rodt}x}qts Co.,
239 emphis, Tenn.
B8IE Rl e Station agent. Stock of R.
g. Davis & Sons, New
given et al KT T R SO 6.38| 5.75
R. N. Neal & Co.,
nc.,
- Memphis, Tenn.
riangle........ # Station agent. Stock of Yantic
G.ra}in & Products Co., Nor-
R S IR 5.60| 5.75
Eriangle, S0 ok Station agent. Stock of Geo.
E. Ackley Co., New Milford| 6.32| 6.58
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; o o
TABLE IV. ANALYSES OF COTTONSEED MEAL— Concluded.

T Per cent
- Nitrogen.
] -
= ber, : 3
i Maréléfrai};g}'egr oﬁig?ﬁ it Purchased, San::flied or Sent by 'g g
f ' e
: = ()

Oldsti& ‘}Nléipple, ! ;

Hartford, Conn. ¥
; ¥ & Co., Inc., Hart-

E 36824”'”””””7 Lfo%Haaso" ...... 5.99| 6.37
22804| 61141, B. & M...... Huntingj‘:on Bros., Y‘Vindsor. 2 ;(0)? SR
208081122019, b ! & il S o
22807| 80886 s i b ey
29806189250, e 2 o

- The ;
Rogers & Hubbard Co.,
i onn. £ j
148 Mld d l e.t.o .w.lf’ ........ Station agent from factory...| 5.82| 5.75

ACID PHOSPHATE

31

RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID.

RAW ROCK PHOSPHATE.

nly one sample was analyzed.

. Phos-Pho-Flour. Sold by W. L. Mitchell, New Haven,
sampled by the Station agent from stock of H. O. Daniels, -
dletown.

. was guaranteed to contain 28 per cent of total phosphoric
| and 30.95 per cent was found.

PRECIPITATED BONE PHOSPHATE.

bone phosphate of commerce is obtained as a by-product

he manufacture of gelatin and consists largely of dicalcium
te. The phosphoric acid in this material is practically

vailable.” |

r samples were analyzed, all of which exceeded their guar-

At the price quoted, available phosphoric acid has cost 6.3

per pound. The ton price was $50.00. '

lyses are given in Table VI.

SSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.

s material is the product made by treating raw rock phos-
with sulphuric. acid whereby the phosphorus is largely
rted into “‘available” forms. In acid phosphates most of
vailable phosphoric acid is soluble in water.
prevailing guaranty is 16 per cent of “available” phos-
- acid, and this amount was exceeded in all of the twenty
examined. : »
regards “available” phosphoric acid this material has varied
mposition within the limits of about 50 pounds per ton. The
owever, has ranged from $14.00 to $30,00 and the cost-
und of available phosphoric acid has accordingly varied
-2 t0 9.2 cents. On the average, acid phosphate this year has
ed 16.78 per cent of available phosphoric acid, which at the
» price (821.11) per ton has made the cost of this constituent
per pound, or $1.26 per unit. i
lyses are given in Table VII. >
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gt

III. RAW MATERIALS CONTAI_VNING’ POTASH.

CARBONATE OF POTASH.

Pure carbonate of potash contains 68.2 per cent of actual
potash (K:0), but commercial grades usually contain from 60 to
65 per cent. Most of the samples submitted were guaranteed to
contain 96 per cent carbonate of pBtash which is equivalent to
65.44 per cent actual potash. : ;

Thirteen samples were analyzed, all but one being submitted by
purchasers. Two samples, Nos. 22494 and 22495, failed to meet
their guaranties
samples were from
22358 and 22356,

guaranty. i
Analyses are given in Table VIIL

the same stock as two previous samples viz.,
both of which more nearly approached the

! MURIATE OF POTASH. !

The usual commercial grade of this salt is about 80 per cent
pure containing about 50.5 per cent actual potash. Because it
readily absorbs moisture, guaranties are often placed somewhat
lower, viz., 48 to 50 per cent. The prevailing guaranty for samples
examined this year was 50 per cent. =

Thirteen samples were analyzed, four of which contained con-
siderably less than 48 per cent. Sample 22871 was from three
bags which represented the remainder of a four-ton lot. The
analysis may not, therefore, be representative of the whole ship-
ment.

Nos. 23140 and 23324 were purchaser’s samples from the same
lot. The goods were sold by the L. T. Frisbie Company and
obtained by them from the Consolidated Rendering: Company of
Boston. These two samples were considerably below the guaranty
of 50 per cent; an official sample, 23242, taken by the Station
agent at the plant of the Frisbie Company exceeded the guaranty
by nearly 1.5 per cent. ! :

"The average for all samples is close to 50 per cent (49.92), of
potash which, at the average of prices quoted, $44.40, makes the cost
of potash in this material 4.5 cents per pound or 90 cents per umit.
The lowest cost noted is 3.8 cents, and the highest vs b cents per pound.

Analyses are given in Table VIIL

HIGH GRADE SULPHATE OF POTASH.

The commercial grades of this salt generally contain about 48.0
per cent of potash which is approximately 90 per cent sulphate of
potash.

Twenty-six samples were examined of
by the Station agent and the remainder by purchasers.

which ten were drawn
The

by 3.01 and 2.18 per cent respectively; these

>
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official samples substantially met or exceeded their guaranties.
Several samples, submitted by purchasers, while of fair average
. quality did not meet the guaranties quoted for them which were
- over 50 per cent. Two, 22350 and 22535, were considerably under
48 %Z cent.
average potash content was 49.1 per cent and the cos
3 ;baged upon the {ew prices quoted, avefzged 5.5 cents. g i3 v
- Seven samples, representing early season purchases
American Sumatra Tobacco Co., were submitted Ey the purcﬁisgls?
he samples purported to be highgrade sulphate but, on analysis
y one conformed to that grade, the others containing from 30 -
40 per cent of potash with considerable and varying amounts
chlorine and magnesia. Investigation by the Station agent
owed that this shipment was received in the original import
ks distinguished only by serial numbers; and that there were
0 grades in the lot, one in bags marked 419 and the other in bags
ked 482 and 600. The low grade stock was included in the
ipment by mistake and replacement was made.
Analyses are given in Table VIII.



TasLeE VIII.

ANALYSES OF POTASH SALTS.

_Potash.’

.2 Manufacfurer or Wholesale Dealer. Dealer or Purchaser. B g : é
3 8 =
= T ;2 b g
Carbonate of Potash. 3
Sampled by Station: % .
23234 | Apothecaries Hall Co., Waterbury........ vamplediat Bactoty. ol 1 - il .| 65.86 | 62.00 | 28234
Sampled by Purchaser: el B
ggiig ...................................... American Sun}(atra Tobacco (‘?o., Bloomfield; 2?22 ...... 22417
...................................... . ‘ 51 . ve... | 22418
122214 | A. Klip‘stein, New York City. ol i o i # 66.28 | 65.44 | 22214
22215 2 “ : . . 66.684 65.44 | 22215
22248/ & S s e e s g & 65.72 | 65.44 | 22248
22249 z :: ............ 4 & 66.32 | 65:44 | 22249
22306 W e T e & = 64.96 | 65.44 | 22306
22356 2 GRS IR R st R 4 e 65.16 | 65.44 | 22356
22357 . :: ............ 4 ¢ 65.52 | 65.44 | 22357
22358 s e e & i 64.88 | 65.44 | 22358
22494 LM e f 5 62.43 | 65.44 | 22494
22495 £ B e S £ : - 63.26 | 65.44 | 22495
Muriate of Potash. =
Sampled by Station: { ; :
22923 | Apothecaries Hall Co., Waterbury........ J. A. Glasnapp, West Cheshire. .......... 55.90 | 50.00 | 22923
23012 | Armour Fertilizer Works, New York...... B A: Bartlett Stamford: 2 F o ey 52.08 | 48.00 | 23012

NOILVLIS INENIIIIXT IODILDENNOD

3
1§

Potash.
2 Manufacturer or Wholesale Dealer. Dealer or Purchaser. E g
: g fog e
: 2
5 3 &} &
| Muriate of Potash—Continued. % %
4 - Sampled by Station: ; j i
22871 | Berkshire Fertilizer Co., Bridgeport....... oW aRyan, Stratford. o000 o000 o0 o 49.12 | 50.00 | 22871
23242 | Consolidated Rendering Co., Boston, Mass.| The L. T. Frisbie Co., New Haven....... 51.45 | 50.00 | 23242
164 | Eastern States Farmers’ Exchange, Spring-
; field Shlasare s el Sean o g cons H. H: McKunight, Ellinstona oo, o0 ool 49.47 | 50.00 164
305 & « i R T S 44.89 | 50.00 305
22905 4 - i fle e Ul e e 46.83 | 50.00 | 22905
190 | Nitrate Agencies Co., Bound Brook, N. J..| E. N. Austin, Suffield................... 49.62 | 50.00 190
23151 | Nitrate Agencies Co., Bound Brook, N. J..| H. P. Beers, Greens Farms, ........ e 01,2501 60007123151
23297 | Wilcox Fertilizer Co., Mystic............ Sampled at Factory. oo . i il o 55.59 | 50.00 | 23297
Sampled by Purchaser:
23365 | American Agricultural Chemical Co., New
Norke oo i ) ok e Rl tipsony Marions e o oo 50.62 | 48.00 | 23365
23140 | The L. T. Frisbie Co., New Haven....... Wi Clavle, -Norwiehi .o oo tr, 2l ot 46.86 | 50.00 | 23140
23324 | The L. 7. Frisbie Co.,, New Haven. .....: Wik Clarke Norwieh it o oo ook 45.26 | 50.00 | 23324
Sulphate of Potash.
Sampled by Station: :
99963 Eh R A9 sy e e American Sumatra Tobacco Co., Bloomfield| 50.36 | ..... 22263
22925 | American Agricultural Chemical Co., New
2 oni SR SRG e O T e L Geo. S. Phelps & Co., Thompsonville. . ...| 49.47 | 48.00 | 22925

9¢

‘19 NILETIng”
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ANALYSES OF PoTASH SALTS— Continued.

Potash.

g Manufacturer or Wholesale Dealer. Dealer or Purchaser. @ g

g = g g

b 8 g g

7 = o n

Sulphate of Potash— Continued. % %
Sampled by Station: ’

- 6 | Apothecaries Hall Co., Waterbury........ Sampled atpBactorynia. oy ain. o 47.44 | 48.00 6
23018 | Apothecaries Hall Co., Waterbury. ...... £ s e e R #47.76 | 48,00 | 23018
22919 | Berkshire Fertilizer Co Bridgeport. . % el R see - 50.15 | 48.00 | 22919
23241 | Consolidated Renderlng Co., Boston, Mass.| The L. T. Prisbie Co., New Haven... .. 49.47 | 48.00 | 23241

189 | Nitrate Agencies Co., Bound Brook, N. J..| E. N. Austin, Sl e 50.20 | 48.00 189
23158 | Nitrate Agencies Co., Bound Brook, N. J., H.P. Beers, Greens Parmsi. oo oo 49.50 g 48.00 | 23158
22938 | Olds & Whipple, Inc., Hartford.......... SamplediatiBactory i o, o0 G 50.24°('48.65 | 22938
23431 | The Rogers & Hubbard Co., Portland..... tSatupled at Hactory. o s it it 49.61 | 48 f‘l)() 23431

Sampled by Purchaser:
22420 | ..... O e e o American Sumatra Tobacco Co., Bloomfield | 50.88 | ..... 22420
22563 | 30567 S. P. 484 ......................... & ¢ 49.69 | 51.29 | 22563
22064 | O617E B P 338 | ol ¢ & 48.77 | 50.64 1 22564
228630567 SR, 21RNTL - u i L s A e 4 4 51.00 | 52.482 22565
22566 1130567 S: B 354 i e e s ¢ ¢ 48 60 [, ... 22566
22665123608 8P MO8 s v el ol S & R 48.20 | ..... 22567
22668 1 36081 5. P.494. . - oo % % 49.56 f ..... 22568

1 Guaranteed 93.6 per cent sulphate of potash.
2 Guaranteed 97.01 per cent sulphate of potash.

TasLE VIII.

ANALYSES OF PoTAsH SALTs— Concluded.

Potash.

g Manufacturer or Wholesale Dealer. Dealer or Purchaserf g 2

g ; < 2 o

S g .2 g

: & & 5

w

Sulphate of Potash— Concluded. % %
Sampled by Purchaser: e : .
99683 8RI12 8 PadiR s nn i e American Sumatra Tobacco Co., Bloomfield| 51.36 | 52.48 3| 22583
2584 | 8812 S. P. 338 S Rid ¢ 47.68 | 50.64 ¢ 22584

2 585 Pl e Gn e YRy £ 4 CRiaE b
Rmbee | L biand i e : : d9724 | 22586
9958 FSRIDEG IR AGD . S il “ * 49 1060 6o % 22587
22588 | 8812 S. P. AORE S e e e “ :: 48.44 | ..... 22588
992589 | SR12 S PLBhB 0 Lo e s ¢ : 49 765 ... 22589
22350 | Olds & Wh1pp1e, Tnc,iHarilord . oo o 8 Huntington Bros., Windsor.............. 46.44 | 48.65 | 22350 .
22535 | Olds & Whipple, Inc., Hartford.......... Clark Bros,, Windsor .00 vt v o s 43.32 | 48.65 | 22535

3 Guaranteed 97.01 per cent sulphate of potash.
4 Guaranteed 93.6 per cent sulphate of potash.
5 Guaranteed 94.8 per cent sulphate of potash.

88

NOILVLS ILNENISIIXHT LNOILDANNOD
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DOUBLE SULPHATE OF POTASH AND MAGNESIA
OR “DOUBLE MANURE SALTS?”.

Six samples were analyzed this year and the results are g1ven
in Table IX.

This salt contains potash and magnes1a combined as sulphate
and is relatively free from chlorine, which makes it well adapted
for use in tobacco fertilizers. It generﬁlly contains from 25 to 28
~ per cent of potash and from 8 to 12 per cent of magnesia. In the
last three years, however, seven out of twenty-one samples exam-
ined by us have shown amounts of magnesia less than 8 per cent,
these ranging from 6.6 down to as low as 3 per cent. In only four
of the total number has chlorine exceeded 4 per cent and in none
has it reached 5 per cent.

The average potash comtent tn samples analyzed this year s 27. 6'7’
per cent and the average cost per pound of potash, at the prices quoted,
15 6.1 cents.

TABLE IX. ANALYSES OF DOUBLE MANURE SALTS.

DOUBLE MANURE SALTS

—HID O N
o ees 13
N moBEe NN ISR
: NN N
10 00 be ~ -
z S0 S S < -
LR e IR TR
v g i
5588 3
*BISOUBEIN NS . (Y
— e O < -
— - .
o009 =
; *posjuBIENY &oooc G
: © 0 ©© )
i NANAN -
£ :
~ 0o a0
< S DD 0~
punog S e
I~ 00O b © 00
NNNN NN
e okl
oo
s L0
g Sh o )
. . [T
b o5 SRE
3 Qi fusfasi
-5 %ﬁ il
g
=1 = o O
& i i 00
& & B3
15} = O n n
3 Ay g3
A gai® jajas
©9 5
5 m/m
o .
15 S
A
i
o
>
B
%)
) c
S
X0
Sl
)

Manufacturer or Wholesale Dealer,

Sampled by

Sampled by Purchaser:

‘0N uoneTIS

i

22920 | Berkshire Fertilizer Co., Bridgeport. .. .
22935 | Olds & Whipple, Inc., Hartford.......

23215 | Apothecaries Hall Co., Waterbury. ....

22931 | American Agricultural

22682 | Olds & Whipple, Inc., Hartford.......
22949 | Olds & Whipple, Inc., Hartford.......

41
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: 3 e >

IV. RAW MATERIALS CONTAINING NITROGEN AND
{ POTASH. '

One sample of nitrate of potash and three of nitrate of soda
and potash have been analyzed, all sampled by the Station agent.

23020. Nitrate of potash from Calcufta, India. Stock of the
Lyman Farm, Middlefield. ;

,22924 Nitrate of Soda and Potash! Sgld by Apothecaries Hall,
sampled from stock of J. A. Glasnapp, West Cheshire.

23416. Nitrapo. Sold by Nitrate Agencies Co., sampled from
stock of F. H. Thrall, Windsor.. :

191. Nitrapo. Sold by Nitrate Agencies Co., sampled from
stock of E. N. Austin, Suffield. : :

Analyses are given in Table X.

TABLE X. ANALYSES oF NITRATE oF PorasH, Etc.

Station No. ‘ 23020 22924 23416 191
Nitrogen:
found © 12.60 15.46 14.30 D
sEaranteed /e AR NG G 14.80 114.80 14.80

Equivalent ammonia:

' found ‘ 15.32 18.80 17.39 14.32
guaranteed i 18.00 18.00 18.00
Potash: {
found 43.45 S 14.11 17.15 12 .4+
shiarantecd g T Tl e 12.00 15.00 15.00

The price quoted in case of sample 22924 was $75.00 per ton.
Allowing 6 cents per pound for potash the cost of nitrogen was 19.6
cents, which is a lUttle less than the mimtmum cost calculated for
nitrate of soda this year. :

V. RAW MATERIALS CONTAINING NITROGEN AND
PHOSPHORIC ACID.

DRY GROUND FISH.

Forty samples were analyzed and the results are given in
Table XI.

The prevailing guaranty for nitrogen was 8.23 per cent, equiva-
lent to 10 per cent of ammonia. The guaranties for phosphoric
acid varied from 4 to 9 per cent.

The average nitrogen content found was 8.45 per cent, equiva-
lent to 10.27 per cent of ammonia, and the average for phosphoric
acid was 7.37 per cent.

Based upon the average cost per ton as quoted, and allowing
5 cents per pound for phosphoric acid, nitrogen in this material
has cost about 37.9 cents per pound. There were considerable
overruns in phosphoric acid in most cases, assuming an average
where no guaranty was given. Taking these into account, there
were no deficiencies in nitrogen which exceeded $1.00 per ton
except in 23418 where the estimated shortage was $1.14.

GROUND BONE 43

TANKAGE.

 Tankage is prepared from animal refuse secured from slaughter
" houses and meat markets and may contain considerable and
~ varying amounts of bone. The distinction between meat tankage
" and bone tankage is not sharply drawn but, in general, tankage
with 5 per cent or less of nitrogen and 15 per cent or more of
yhosphoric acid shows considerable bone and is often sold as bone
d meat tankage. As the nitrogen content increases, phosphoric
d becomes less, and in tankage containing over 5 per cent of
trogen there is generally less than 15 per cent of phosphoric
cid, indicating a preponderance of meat. According to defini-
ns established for tankage to be used for feeding purposes,
phosphoric acid in excess of 10 per cent is regarded as bone and
eat tankage. :

. Fineness is an important factor in determining the utilization
f tankage by crops, particularly in those products containing the
igher amounts of bone.

'gh;;c(eﬁn samples have been analyzed and analyses are given in
e XII.

mple 171 was drawn to check the results obtained on 23142,
ple 23021 was sold direct to the user and was reinforced with
ne phosphate at the direction of the purchaser.

- On the basis of the classification suggested above there are six
oles in which the nitrogen is less than 5 per cent and the phos-
oric acid more than 15 per cent; in the remaining twelve the
rse is true, 1. €., nitrogen is more than 5 per cent and phosphoric
cid is less than 15 per cent. In the first group the average nitrogen
s 4.14 per cent and the average phosphoric acid is 19.86 per cent,
ich approaches the composition of bone. The average of
ted prices is $34.79.

In the second group the averages for nitrogen and phosphoric
d are 6.62 and 10.35 per cent respectively, and the average
ce quoted is $46.99. o

GROUND BONE.

Twenty-six samples were analyzed and results are given in
‘able XTII. :
The guaranties for nitrogen and phosphoric acid were met in
ost all cases, generally with a considerable overage. Two
ples which were deficient in phosphoric acid, 23129 and 43,
tained excesses of nitrogen which more than balanced the
ciencies.
_ In fifteen samples 50 per cent or more of the material was finer
fan 1/50th of an inch, and in five, 60 per cent or more was of
t degree of fineness. ;
~ Prices quoted ranged from $36.50 to $66.00, the average being
9.72. The averages for nitrogen and phosphoric acid were 3.42
d 24.16 per cent respectively. Allowing 27 cents per pound for
trogen, phosphoric acid from this source has cost 6.5 cents per pound.
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ANALYSES OF

Station No.

Manufacturer or Wholesale Dealer.

% 3

>

Dealer or Purchaser.

23062
23259
23017
22921
22961
23294

155
22963
23262

138
23418

4

23426
22987
23187

21890

21891
21892
21893
21896
21897
21898
21923
21924
21987

21988
21989
21990
21991
22198

0| Olds & Whipple, Inc., Hartford

Sampled by Station:
American Agricultural Chemical
Co. s New Nopk £l ok Ll
American Agricultural Chemical
Cor, NewYiork . auile iien
Apothecanes Hall Co., Water—

e AreE RO BB L AR R s e o

P
Eastern States Farmers
change, Springfield. ........
L. T. Frisbie Co., New Haven..
L. T. Frisbie Co., New Haven..
International Agricultural Corp.,
Bostaf socid En il e
Nitrate Agencies Co., New York

The Rogers & Hubbard Co.,
Portlands it i i ditia o
Sanderson Fertilizer & Chemical
‘Co., New Haven. ... ... ...
Wilcox Fertilizer Co., Mystic. .

Sampled by Purchaser:
Berkshire Fertilizer Co., Bridge-
port..‘.‘.......' ............

Geo. S. Phelps & Co., Thomp-
sonvalle b Fi it Sa ol el

J. P. Norton, Broad Brook. . ..
Sampled at factory, East Wind-
Satt F i e I e s S

Sampled at factory...........
J. E. Lathrop, Burnside.......
E. J. Bantle, Glastonbury. ....

H. H. McKnight, Ellington. .
T. J. Coleman, Warehouse Pomt
Sampled at factory ...........

Chas. Maag, Manchester......
E. N. Austin, Suffield.........
Sampled at factory...........

“® «

...........

14 [

F. S. Bidwell & Co., Windsor
locka i hnsinas ol 2l

‘American Sumatra Tobacco Co.,
B]oomfield .................

Hatheway & Steane, Hartford..

Hatheway & Steane, Hartford..

American Sumatra Tobacco Co.,
Bloomﬁeld .................

“« «
« «
e, «

Hatheway & Steane, Hartford..

DRY GROUND FISH

Dry GrROUND FISH.

45

Nitrogen. = Phosphoric Acid.
= %g’ J .
.3 g g g“.‘:“ L] < 3
e (3] a 1= a a =
i 8 3 3 B 3 2e
& % & & e & & 3
% | % % % % % %
20| 6.51 | 7.80 | 8.23 | 9.48 | 9.73 | 6.00 | 23062
; g.01 | 8.28 | 8.23 |10.07 | 9.20 | 6.00 | 23259
802 | 9.05 | 820 |11.00 | 7.06 | 5.50 | 23017
..... 821 | 822 | 9.98 | 7.88 | 6.00 |22921
7.08 | 817 | 822 | 9.93 | 7.93 | 6.00 |22961
L 9.05 | 9.28 | 822 |11.28 | 7.70 | 4.00 | 23294
%43 | 826 | 823 1004 | 570 .. .. 155
768 | 800 | 822 | 973 | 8.79 | 6.40 | 22963
780 | 8.28 | 822 |10.07 | 7.93 | 6.40 | 23262
W10 | 663 | 858 |-832 | 703 | 7.00 138
825 | 884 | 9.04 | 10,75 | 5.25 | 5.03 | 28418
935 | 942 | 823 |11.45 | 7.80-| 5.00 40
B o5 | 973 | 950 1183 | B85 L, 23426
8.30 | 853 | 8.23 |10.37 | 9.42 | 6.00 | 22987
7.99 | 8.87 | 9.04 |10.78 | 7.30 | 6.00 | 23187
o2 | soz [ aoa Lest ) ogsocl 21890
tay ! 338 loss i lrde | 21891
517 | 354 Pso3 laegs | ops b 21892
ORI S D Ve e 21893
8.16 | 8.30 | 8.23 | 10,090 | 7.69 . | 21896
834 | 842 | 823 |10.24 | 7.37 ... | 21897
820 | 8.40 | 823 [10.21 | 7.46 . | 21898
: 882 | 893 | 823 |10.86 | 7.80 | 6.00 | 21923
: 8.61 | 8.73 | 8.23 | 10061 | 7.77 | 6.00 | 21924
B | 831 | 8.23 [10.10 i 21987
B15 | 361 | 876 | 823 |10.65 | 7.22 21988
BVl 873 | 884 | 823 | 1075 | 6.83 21989
B0 | 837 | 849 | 823 | 1032 | 7.02 21990
0.12 | 814 | 8.26 | 823 | 10,04 | 7.60 21991
@13 8.48 8.61 8.23 | 10.47 7.83 22198
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B g st i)
TABLE XI. ANALYSES OF

:2 Manufactur:er or Wholesale Dealer. i 'De:aler or Purchaser.

8 ’

3 #

n % - -

Sampled by Purchaser: .
22212| Berkshire Pertilizer Co., Bridge-| American Sumatra Tobacco Co.,
PP M S e Bloomﬁeld .................
22213 “ = )
22386 (3 « « e
22387 « « « «
22388 (3 &« “« [
22389 N “« « “« “«
22390 « “« “ «
22441 “« [4 « “«
22462 « “ « “®
- 22722| New England Fert111zer Co.,

W. E. Fiske, Warehouse Point. .

DRY GROUND FISH 47
Dry GROUND FISH—;—Conﬁluded.
Nitrogen. 5 Phosphoric Acid.
3 as 2
X o g g5 5 8 S
8 5 g i 5 g =
g i & £e = & P
= 3 3 g+ 3 3 B
P 5 5 &9 3 5 <
< = &= < & & a
% %o % % % %
8620 lee870 8.23 1060 7ol 22212
8.52 8.65 8.23 10.52 6.84 22213
8.13 8.27 8.23 10.05 6.74 22386
79T 8.05 8.23 9.79 6.79 22387
8.11 8.24 .8.23 10.02 6 7T 22388
7.93 | 8.05 8.23 9.79 6.49 22389
8.05 8.19 8.23 9.96 6.56 22390
8.36 8.56 8.23 10.41 7.89 22441
8.69 | 8.85 {1:23¢ 141076 7.25 22462
763 ik 9.37 4.29 22722




Sy

TABLE XII. ANALYSES OF TANKAGE.
Nitrogen. " Phosphoric | Mechanical
= e Acid. Analysis.
3| st
. S ee o5
- e S el R wisline R e
Z anufacturer. ealer or rurchaser. é g § § :;—S ;.1)3 'gg ﬁg Z é
8 Bl e LE X0 ER e B odee e ] 50 RE
: R BB G
.3 ) o o o g8 o ot o o5 5 "j
& ot o} eoloe | 8 & | @ B (o] & g
; =
Sampled by Station: i Dl Bl Dol %ol T % % | % | % o
23009| Apothecaries Hall Co., Waterbury| Knowles-Lombard, Guilford......... 0.258.14/8.39/7.40/10.20| 9.04| 9.00/47.0/53.0/23009 4
23015 L o Station agent at factory, East Windsor|0.34(8.21(8.55|7 .81|10.40| 4.21| 3.00|55.5/44.5/23015
23185 i “ H. F. Joy, Wooedsteele, .. . - 0.134.66(4.79|5.75| 5.82(18.75| 5.00/52.0(48.0/23185 %
22869| Berkshire Fertilizer Co., Bridge- 9 S o
POLL - s e e T Wo Ryang Strattend 00 0 b b co.|....[7.23]7.40] 8.79(10.84| 6.86(52.0/48.0/22869 3
22897| The Connecticut Fat Rendering L b
: and Fertilizing Corp., New ‘ v - : =
Haven ois oo Station aeentiat factory: = vz i ceen]e...|3.83(3.29] 4.66(19.85[22.28(43.0(57 .0|22897 %
171} The Consolidated Rendering Co., ' : S
: Boston, Mass. ... 0 . 0o M. E. Cook, Wallingford .. .. oo . 0.22/4.92]5.14/4 .92 6.25/13 93(14.00{23.0{77.0| 171 =2
23236 : 5 “ L. T. Frisbie Co., New Haven....... 0.196.93|7.12|7.41) 8.66/10.08| 9.15127.0(73.0/23236 O
23238 “ o L. T. Frisbie Co., New Haven....... 0.25/5.16/5.41/4.92| 6.58/12.61|14.00/26.074.0/23238 %
341 Hii ook b Chas. E. Lyman Est., Middlefield....|0.22|....|4.82|....| 5.86[16.25|..... 24.0/76.0| 341
22906| Eastern States Farmers’ Exchange,| - . :
Springfield w7 0 o0 H. H. McKnight, Ellington.. .. . . ceoe...|5.28|5.75| 6.42|14.89| 6.85/36.0(64 .0/22908
: 23021 The Consohdated Rendering Co., : ‘ > g
Boston, Massoio oo, il The Lyman Farm, Middlefield....... 0.17/4.46/4.63|. . 5.63(15.86|.. ... 35.5(64.5/23021 ¢
23150| Nitrate Agencies Co., Bound ‘ e
Broek, N. J.. H. P. Beers, Greens Farms. ........:/0.11/7.04/7.15/5.75 8.69| 4.06| 6.86/59.0/41.023150 = 5 -
23474| Worcester Reéndering Co., Auburn, - - Z
. Mass o oo e s Dayville Coal & Grain Co., Danielson|0.20]5.93|6.13(5.74| 7.45|13.70(10.00(34.0(66.0[23474 °E
5t
A

TABLE XII. ANALYSES OF TANKAGE—Concluded.

. - - - . 1
Nitrogen. : § > thcpi}&(‘)rlc 1\/};;5:;1;29,
Tl 2t
= el : il
2 Manufacturer. Dealer or Purchaser. 'g é g g ;E E gg g‘:g é
g < 2 i ?n aa 2 a < & S
= g ) = = et g & SuEae 5} Ly
.S G 5 a S g+ g = 87 | &7 = 5
a3 » u 5 5 88 5 B el it e 2 2
B - ] e e & o feE ko & 2
>
Q
Sampled Iéy Ifurghascr . T LT Tl % % 9% |- &
* 23325| The Consolidate enderin 0.,
. ]gostgn, B}Iass.. g Walter T Clark, Norwich', 2ol 0. 0, 0.26(5.43|5.69|4.92| 6.92(11.68{14.00{26.0{74.023325
23142 The L. T Frisbie Co., New Haven| Walter T. Clark, Norwich........... 0.27]5.60(5.87|4.92| 7.14(11.69|14.00|26.0|74.0|23142
23347| Lederle’s Laboratory, Pearl River,
eNer{[e”“ ry ............ ©. G Beard - Shelton = .. . o .2 o 0.45(7.00|7 .45|....] 9.06 7 4Bl 8.0(92.0|23347
93078k s st Nathan Lerner, North Westchester...|....|....[3.23]....] 3.93{23.80|..... 36.0(64.0/23078 i
@3079) i ol e e Nathan Lerner, North Westchester...[....|....[3.51]|....] 4.27|24.65|. . .../53.0/47.0/23079 {

5

6V
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NALYSES OF

Station No.

Manufacturer.

o7
Dealer or Purchaser.

23065
23010
23224
23129
23298
1 22932
23247
22903
22917
166
167
23152
22940
22930
23432
22929
23448
22937
23461
23191
160

22203

22204
22794

43
23145

v
=

Sampled by Station:
American Agricultural Chemical
Co., New York
Apothecaries Hall Co., Water-
horylo st b S e
Armour Fertilizer Works, New
York g
Berkshire Fertilizer Co., Bridge-

POBLE L el R Yo SO
The E.  D. Chittenden '
Brideepofboa e s o
Consolidated Rendering

Eastern States Farmers’
_change, Springfield.........
L. T. Frisbie Co., New Haven..

New England By-Products
Corp., Lawrence; Mass.. ... .
New England By-Products
Corp., Lawrence, Mass..... :
Nitrate Agencies Co., Bound
Brook, N. J
Olds & Whipple Co., Inc., Hart-
foral i S s WA T
The Rogers & Hubbard Co.,
Portlandim o At
The Rogers & Hubbard Co.,
Portland. 2, Laniisiisis
F. S. Royster Guano Co., Balti-
THOTe L e
Sanderson Fertilizer & Chemical
Co., New Havenvi. . L0 Fo
M. L. Shoemaker & Co., Phila-
delphias, s fde e Dhna
M. L. Shoemaker & Co., Phila-
delphia:. & ... Rl L
Virginia-Carolina Chemical Co.,
New York
Wilcox Fertilizer Co., Mystic. .

Sampled by Purchaser:
Apothecaries Hall Co., Water-
bury. it s e N Bl o

L. T. Frisbie & Co., New Haven

W. C. Mansfield, North Haven.
Knowles-Lombard Co., Guilford
Collins & Freeman, Branford.. .
C. Buckingham & Co., South-
DOETE RNl Y e an L
J. E. Stoddard, Abington......

SonVitlese i e s s

: John O. Fox & Co., Putnam

H. H. McKnight, Ellington.. ..
Lightbourn & Pond Co., New
Haver s M (S0 i cnier

C. A. Cowles, Plantsville. ... ..
F. L. Wadhams & Sons, Tor-

rington........... e o
H. P. Beers, Greens Frftrms. ER0.
Station agent at factory.......
Cadwell & Jones, Hartford. ...
Station agent at factory.......
F. B. Newton Estate, Plainville
E. Hallock & Co., Derby. ... .
Olds & Whipple, Inc., Hartford .

Spencer Bros., Suffield........

E. O. Chapman, North Haven. .
M. E. Thompson, Ellington.. ..

Hatheway & Steane, Hartford.
Hatheway & Steane, Hartford.
B. B, Clark; Woodbury .0, 5.
Geo. W. Fraser, Willimantic. . .
Walter T. Clark, Norwich. .. ..

Geo. S. Phelps & Co., Thomp-

GROUND BONE

GROUND BONE.

Ll

Mechanical Analysis.

Nitrogen. i % Phosphoric Acid.
_ =4
% % % % % %
2.47 | 3.54 |25.05 |22.88 | 32.0 | 68.0 | 23065
3.20 | 4.88 |22.3¢ |20.00 | 53.5 | 46.5 | 23010
2.47 | 3.22 |23.85 |22.00 | 50.0 | 50.0 | 23224
7| 1.64 | 4.22 |20.36 [25.00 | 42.0 | 58.0 | 23129
2.47 | 3.27 |24.55 |22.00 | 51.0 | 49.0 | 23208
2.05 | 2.49 [28.91 [26.00 | 51.0 | 49.0 | 22932
2.46 | 3.88 |24.15 |24.00 | 38.0 | 62.0 | 23247
2.46 | 3.23 |25.25 |23.00 | 45.0 | 55.0 | 22903
2.46 | 4.39 |23.53 |20.00 | 48.0 | 52.0 |22917
8.75 | 4.79 |26.10 |25.00 | 79.5 | 20.5 166
2.00 | 2.46 |28.40 |25.17 | 54.0 | 46.0 167
2.46 | 3.56 |24.45 |22.88 | 63.0 | 37.0 | 23152
2.50 | 3.00 |26.30 |22.00 | 54.0 | 46.0 | 22940
3.82 | 4.67 |26.10 |24.70 | 64.0 | 36.0 | 22930
3.20 | 5.02 |22.53 2050 | 70.0 | 30.0 | 23432
2.47 | 3.00 |27.76 |22.90 | 56.0 | 44.0 | 22929
2.47 | 3:03 |26.20 -|22.88 | 38.0. | 62.0, | 23448
4.51 | 5.64 |23.31 |20.00 | 34.0 | 66.0 | 22937
3.69 6.63 |21.00 [21.00 | 25.0 | 75.0 | 23461
PR\ B BB (RS BB NN
e B R 530 | 15.0 | 22508
545 | 808 | 1762 |00 | ko | selo | a3
2.46 | 4.00 |24.85 [20.00 | 38.0 | 62.0 | 23145
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VI.., MIXED FERTILIZERS.
- MIXTURES CONTAINING PHOSPHORIC ACID AND POTASH.

Two samples in which only phosphoric acid and potash were
guaranteed were analyzed. iz

96. Buffalo Phosphate and Potash. International Agricultural
Corporation, Boston. 4

19. Olds and Whipple Bone Phosphate and Potash Compound.
Olds and Whipple, Inc., Hartford.

Both samples were drawn by the Station agent. Analyses are
as follows: :

Station No. ; 96 19
e %o %0
Phosphoric acid: i
available, found.. 1. .. 8. R % 12.01 5.22
gitarantecdiiislo. ST 12.00 4.00
total, s I R RN R S S P 5.30
: siaranteediltlchs o B Pl 513,00 4.00
Potash: 0
founche o AELTRTe R e fee 6.16 16.26
- guaranteed. ..... S Tl 6.00 15.00

MIXTURES CONTAINING NITROGEN AND PHOSPHORIC
ACID.

Three samples which contain no potash have been analyzed.

36. Olds and Whipple Top Dressing for Grass, 7-4-0. Sampled
by Station agent from stock of F. T. Blish Hardware Co., South
Manchester. ; _

23198. Olds and Whipple High Grade Tobacco Starter. Olds

and Whipple, Inc., Hartford. Sampled by Station agent from
stock of E. O. Gates, Pine Meadow. :
_ 923061. Shoemaker’s Swift-Sure Tobacco Starter, 4-10-0.
Sampled by Station agent from stock of F. S. Bidwell & Co.,
Windsor Locks. :

Analyses are as follows:

Station No. 36 23198 23061
et %o ool =T
Nitrogen:
e e e s e B S 5.81 11.15 3.63
oaranteed Do b ARl SV 5.76 8.23 3.28
Ammonia equivalent to nitrogen
fotind il D R GGl T s e 7.06 13.56 4.41
Phosphoric acid:
fotalidaeitan S0l ol Ll 7.40 4.30 14.50
available, foundi- §o L Vo laat s 5,150 = 3.87 110:50
guaranteed. .o LU G 4.00 3.00 10.00

In both these samples the active insoluble organic nitrogen
was of good quality as judged by the usual methods.

BULLETIN 261.
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3 MIXTURES CON’I:AINING AMMONIA, PHOSPHORIC ACID
AND POTASH. ;

In Table XIV are given analyses of two hundred and ninety-
" nine samples of complete fertilizers. Two hundred and eighty-
- wo were drawn officially by the Station agent and seventeen were
ubmitted by purchasers. ;
In the column headed “grade” appear the figures which repre-
nt the guaranteed amounts of ammonia, available phosphoric
and potash in the order named; thus, 4-8-4 means that the
and is guaranteed to contain 4 per cent of ammonia, 8 per cent
available phosphoric acid and 4 per cent of potash. In the
alyses on the right hand pages of the table the cqrrespondmg
rcentages of these constituents as found appear in bold face
pe.
CONCERNING GUARANTIES.

Of the two hundred and eighty-two official samples, one hun-
d and twenty, or about 40 per cent, failed to completely satisfy
r guaranties, deficiencies of 0.12 per cent in ammonia, 0.2
ent in available phosphoric acid and 0.15 per cent in potash
g disregarded. Each sample requires three major determina-
s in order to check the guaranty, hence eight hundred and forty-
eterminations have been required for the official samples
his group. Since some samples have been deficient in more
n one item, the total number of deficiencies found was one
red and forty-nine; in other words, about 82.4 per cent of
dividual items of plant food guaranteed have been substan-
y correct or in excess of guaranties.

aking the total number of samples of each manufacturer who
istered three or more brands, and calculating from the analyses
average shortage or overrun in elements of plant food guar-

eed, we deduce the following summary:

- Of 26 manufacturers,—

16 equaled or exceeded guaranties in the three elements.

9 equaled or exceeded guaranties in two elements and were
short in one. ;

1 equaled or exceeded the guaranty in one element and was

short in two.

ne of the shortages were in ammonia and there was one each
available phosphoric acid and potash. The ammonia deficien-
ranged from 0.10 to 0.53 per cent; seven were less than 0.25
“cent. The deficiencies in available phosphoric acid and
tash were 0.15 and 0.19 per cent respectively.
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Fored

ANALYSES REQUIRING SPECIAL COMMENT.

Special comment or explanation is due in connection with the
following analyses: :

185. Aben Hardware Co. This sample represents a part of a
cargo of fertilizer salvaged from a wrecked vessel. The goods were
found to be under guaranty but they were 8old for a price at which
the purchaser suffered no loss. -

158. Am. Agr. Chem. Co., 3-8-4. The manufacturer obtained
3.74 per cent of potash on a duplicate pertion of our sample.
Our report for potash was 3.71«per ceént. On 159, 5-8-7 of the same
manufacturer, their result for potash was 6.71 per cent; our
report was 6.50 per cent. ; !

Five of the Armour brands have shown considerable deficiencies.
Second samples were analyzed in nearly all cases.

23398. Atlantic Tobacco Manure 5-8-6. This was found below
guaranty in ammonia; a second sample, 172, from another source,
was also low. The results for the two samples were 4.44 and 4.77
respectively.

23125. Berkshire Complete Tobacco 5-3-5. This showed
4.83 per cent ammonia but a second sample, 5, from another source
showed 5.22 per cent. The average analysis for the two samples
is 5.03-3.89-5.78, which meets the guaranty. )

23301. This sample was drawn as Chittenden’s Top Dresser
6-8-4, but analysis showed it to be a 4-8-4 brand. Investigation
was made but it could not be determined beyond doubt whether
Potato Manure was packed in bags marked ‘“Top Dresser’” or
whether an error in sampling had occurred. A second sample
could not be obtained from this or any other purchaser and the
sample 1s, therefore, accepted as a 4-8-4 brand.

23392. Clark’s Special Mixture, 4-8-4, was reported low in

ammonia and potash, but a second sample, 299, was found to meet -

the guaranty. The average of the two analyses is 3.78-8.69-3.99
which satisfies the guaranty, except in ammonia, and shows no
significant deficiency in money value. .

23038. Frisbie's Special 3-8-4, was reported low in tota
phosphoric acid; a second sample, 23305, was below guaranty in
total phosphoric acid and in potash. Available phosphoric acid
was satisfactory in both cases. The average for the two samples
15 2.94-8.17-3.82.

22992. Frisbie’s 4-8-4 was reported low in ammonia and
potash; the second sample, 23274, was likewise deficient. The
average for the two analyses is 3.76-8.51-3.73.

22990. Frisbie’s 5-8-7 was low in ammonia, and the second
sample, 23273, was deficient in ammonia and potash. The average
of the two analyses was 4.70-8.85-6.79.
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99984. Frisbie's 7-5-4 was reported low in ammonia, and the
. second sample, 162, was also below guaranty in this respect. The
. average of both analyses is 6.52-5.65-4.10.
~ 93037. Lowell 5-8-7, and 23041, Lo_well 4—8—4. Thes_e two
~ samples were found to be below guaranty in ammonia. Portions of
our samples were submitted to the manufacturer and the check
ults were in close agreement with our figures.
93243, Lowell Tobacco 5-4-5 was found low in ammonia but
he second sample, 8, was not deficient. The average of two anal-
ses is 4.87-5.05-5.26. ;
923154. Naco Brand 2-8-2. This brand is called 2-8-2 but its
ctual guaranty is 2.8-11.3-2.8, the idea being that the purchaser
to understand that a pound of this brand will contain the
me amount of plant food as one and 2/5 pounds of a 2-8-2
vde. Several other brands of the Nitrate Agencies goods are
ted on this “equivalent’” plan. Registrations, however, should
lare the percentage amounts of elements in the goods as sold.
have the brand indicate one grade and the analysis another
ds only to confusion. !
060. Royster’'s Top Dresser 7-6-5 was found to be low in
immonia. Analysis of a duplicate portion of our sample by the
; nufacturer confirmed our result.

- 23189. Virginia-Carolina 4-8-6; 23193, 3-9-5; and 92, 8-6-6.
plicate portions of our samples were sent to the manufacturer
‘and their results were in substantial accord with ours in all cases.
- The Rogers and Hubbard Co. advise us that very discordant
esults for available phosphoric acid have been reported to them
y control and by commercial laboratories on their bone-base
gobds. In this connection it should be noted that so-called
“available’” phosphoric acid is largely influenced by the method
f determining citrate-insoluble phosphoric acid, which method
~ was devised for use upon acid phosphate and which does not
curately evaluate phosphoric acid from other sources such as
one, tankage, etc.

DEFICIENCIES IN MONEY VALUE.

In eighteen brands deficiencies have amounted to more than a
dollar per ton, the values being arrived at by balancing overruns
against shortages and reckoning ammonia at 21 cents per pound
d available phosphoric acid and potash each at 4 cents per
pound. Where more than one sample of a given brand has been
. analyzed the commercial shortage has been estimated on the basis
. of the average of the analyses made. The brands thus found
. deficient are listed in Table XV.
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TABLE XV. DEFICIENT BrRANDS, 1924,

i

‘No. Brand. . %Egéf;igrafg
¥ money value per ton
169 A A€ Cols Patapseo'5-8-7. 1 .. 0 SR, o A $1.06
23220 Armour'sBiz Crop 8-84. Ul L v F U 1.63!
! 2
23315 | Armour’s Big Crop 4-6-10........ R R ek .401
661

23358 | Armour’s Big Crop 5-8-5.. .. ... %y
173 ~ : et

“

.24t
00!
.841
AL

...........................

23318 | Armour’s Big Crop 8-6-6
ZSggg Atlantic. Tobaceo Mantire 5:8-Bui. ol desiiai i es
23%2’{% Bowker’s Market Garden Fertilizer. ...............
23357 Bowker’s Stockbridge Potato and Vegetable Manure.
2233(2) Eastern States 7-8-3 No-Filler :
22§§§ Frisbie's Top Dresser 7-5-4

23071 Godfrey’s Potato Manure 4-8-5
127 I. A. C. Double Strength Fertilizer 10-8-10
669 :

23435 Nitrate Agencies Naco Brand 5-8-7. .. .............

23429 Nitrate Agencies Naco Equivalent 5-8-7

23060 Royster's Top Dresser

DWHEN MR H B e i s = e
o
&
»N

23468 Royster's Wrapper Brand.........00oieiniiinn. 21
92} Virginia-Carolina Tip Top Brand...... Tt B 2.20t
666

The products of a given marufacturer are more adequately
judged on the record over a period of years than on the results of-
a single inspection. If the data given in Table XV is combined
with similar data for the preceding three years and compared with
the total number of samples of each manufacturer’s goods analyzed
in this four-year period, we find that of approximately one thou-
sand samples, about one hundred have shown deficiencies in money
value of more than $1.00 per ton. In other words, purchasers
have obtained commercial values substantially equal to guar-
anties, or in excess of the same, in about 90 per cent of the
purchases represented.  This is shown in more detail in the ac-
companying tabulation, Table XVI. A manufacturer’s name does
not appear unless ten or more official samples have been analyzed
in the four-year period, and the figures refer to individual samples
and not to averages. ‘

1 Based on average of two analyses.
2 Based on average of three analyses.
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TapLe XVI. COMMERCIAL DEFICIENCIES 1921-1924 INCLUSIVE.

Number of samples

Total number substantially equaling

of samples. or exceeding guaranty
in money value.

Manufé.cturer.

merican Agricultural Chemical Co........ 188 1'; g
thecaries Hall Co..vvvvvnvvenvunennnn 28 =
.mour Fertilizer Works........coccvnenn 47

................. 30 26
................... 32 32
(s e 57 50
................. 26 25
. Clark Seed Co. . ... b e R 18 1?

B o Mortimer Co. 0 < v i 30 2
e;;esrn States Farmers’ Exchange........ 39 ; 32
 Fertilizer Coll. .o vl iainilai o 31 %g

EE ihic Co. /. il o el Sl 48 5
tional Agricultural Corp........... 33 9
o ilizer Co oo oo iy 42 35
ss Fertilizer and Peruvian Guano Co. . 53 52
............... 33 30
................... 14 11
S R e 23 23
menter & Polsey Fertiliz.e.r.(‘l(.): ég é?
................. 30 21
derson Fertilizer gz Cheniical Corty bl Iﬁ ?%
gfield Rendering G s i 18 16
nia-Carolina Chemical Co. .o vveniin 38 35
..................... 31 28
......... it e R b as 00 902

CLASSIFICATION OF GRADES WITH REFERENCE
TO AMMONIA.

About 70 per cent of the two hundred and eighty-two samples

amined have carried guaranties of ammonia of 4 per cent or

er. A tabulation for the last four years shows the distribution

ammonia grades and indicates a decrease in the proportion
w nitrogen goods.

les.
Guaranty. S Percelng;czazge of Siaxgn%g es e
r cent ammonia (0.82 nitrogen)... .. 10.0 6.0 4.2 2.1
ent ammonia (1.65 nitrogen). . ... 20.4 19.1 16».5 12.8
r cent ammonia (2.47 nitrogen)..... 2820019 A6 1 li .9
per cent ammonia (3.29 nitrogen). . ... 20:4 1025590 26011 2408
per cent ammonia (4.11 nitrogen). . ... o1.4. .,.23.0.+24.5, 27.0
per cent ammonia (4.94 nitrogex;) ..... 4.6 6.9 %g 1(13;
cent and over (5.76 or more)...... sl i s & St 6 fsn
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THE “NEW ENGLAND STANDARD NINE.”

The number of grades represented by the two hundred and
eighty-two samples of complete fertilizers and two of the group
containing potash and phosphoric acid only’is seventy-four. The
number of samples falling in the ‘“‘Standard Nine” grades is ninety-
six; but, if several grades closely corresponding to these are in-
cluded, the number is increased to“one hundred and twenty-
seven. What proportion of the total tonnage in this State is
represented by the ‘“‘Standard Nine”’ cafinot be stated at this
time. Less than one-half of the samples examined have fallen
in the selected grades or those closely corresponding thereto.

‘In the following summary the “Standard Nine” grades are in-
dicated in full face type. i

Grade. Number of

samples.

1122 DAL SRR S e BN S o EoRRS y and T T S 1
P B e I B LG 2
SN Ce R R G S Gl e SRR TSRl 5
£ 61 T e B o S RIS B S R IR 0 W 4
S RSN | RN SRR e T S Sl G 8 0
Ao S A mn RS R e e s e D S ) B e EE il
2t SR e SR N T U S e T ) 34
A=Boh st e R T L PO R LRSI e S e 2
AEBE6L0 e cret bl Bl S el B L o sl 9
LS R G e ] R S N S e R L e e iLTES
Deded g oo S B L s DR USETOE T s e W
Bed-Bihle Lo el G e S L s D LR 25
Gl R O IR N ) P S R 6
08Tl b e RO T i A e L R AR B L 22
e bl e b e e S L TR SR BIDE 4
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=
o

5
-
oy
()
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QuaLiTY OF THE NITROGEN IN MIXED FERTILIZERS.

The nitrogen derived from nitrates and from ammonium salts
is soluble in water and its utilization by plants is relatively rapid
and complete. A portion of the organic nitrogen may also be
soluble in water and this is presumably more readily utilized by
plants than that portion which is insoluble. For many years it
has been the practice of agricultural chemists to evaluate approx-
‘imately the insoluble organic nitrogen of fertilizers. Two methods
are employed for this purpose, both of which depend upon the
action of dilute solutions of permanganate of potash upon the
nitrogenous material under examination, the one an alkaline solu-
tion, the other a neutral solution. The results do not measure
the availability of the insoluble nitrogen in the generally accepted

sense of that term, but they parallel vegetation tests to the extent

that low activity values indicate forms of nitrogen which show
poor crop-producing power.

e S L P N I WS T T L W YT PO

MIXED FERTILIZERS : 59

judging uality of the insoluble nitrogen it is our practice
E 1o Iar;ﬁ;d’gg}rllg :ﬁea%ne pgrmanganate method in all cases where the
 amount of the insoluble exceeds 3/10 of one per cent. 'If less
than 50 per cent activity is shown, the neutral method is used,
'~ check determinations being made in both cases. Activity values
~ of less than 50 per cent by the alkal{ne method anq le_ss tl}an '80
- per cent by the neutral method are interpreted as indicating in-
' ferior forms of nitrogenous material. S %
. Pour samples this year showed results for active 1nso]ub1ern1tror-
1 less than the limits just quoted. In two of them the actual
~ amounts of insoluble nitrogen were small (0.3 to 0.4), constituting
ly about 1/10 and 1/4 respectively of the total nitrogen, an’d
udgment was suspended. In‘Super-Alphano (127) and Woodruft’s
ome Mixture (23188), the insoluble nitrogen constituted 3/5 and
5 respectively of the total, and the activity figures were 44.4
d 41.8 per cent respectively by the alkaline method and 55 and
2 per cent respectively by the neutral method.

T T B N g . LT N
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MIXED FERTILIZERS s
TABLE XIV. ANALYSES OF MIXED FERTILIZERS

CONTAINING NITROGEN, PHOSPHORIC Acip AND POTASH.

7 Nitrogen g : Phosphoric Acid. Potash.
; S E o
; 5 o 321 2 :
z° Manufacturer and Brand. s Grade. Place of Sampling. 8 j; ,g g‘,§ § :‘155 g 2
3 : Ta o 3 ek . 2
: e e e R
. Sampled by Stai@on -
Aben Hardware Co., New London, 5 ' : % | % o GRS A B W /8 R B
T re18B15-10-5 Pertilizer. | ool o 5-10- i
G e ‘ Pt Brldge. 1.270 0.30| 0.91| 3.98| 4.84| 0.48/10.18| 9.70| 5.01} 5.01 185
American Agricultural Chemlcal Co.,
New York.
23382| Agrico Tobacco Manure.......... 7-3-7| Unionville. ....... : :
23263 Complete Potato Mixture. . ...... 3-8-4| North Haven.... 4 0.09| 0.27| 4.28| 5.72| 6.95 0.33| 3.98| 3.65 2852; 23; ggggg
23353| Double A Tobacco Fertilizer. . . .. . 5-4-5| New Milford . .. .. 0.79| 0.42] 0.61| 2.42| 2.94| 0.58| 8.90| 8.32 s
23261 1E Bishicand Potash, oo i i o 3-10-3| Thompsonville. . . . 0.06] 0.11] 2.98| 4.07| 4.95| 0.28] 4.80 4.5% 4 S oozl
23354| Grass and Lawn Top Dressing . . 6-6-4| Farmington..... .. 0.79] 0.49| 0.59| 2.47| 3.00|. 0.77/10.75| 9.9 P
23066 79, Potash Fertilizer............. 4-8-7| New Britain...... 1.25 0.75| 0.62| 4.83| 5.87| 0.60| 7.23 6.23 i o
23356| Tobacco Fertilizer, 5-4-3......... 5-4-3| Glastonbury. .. ... | 1.27] 0.83| 0.57| 3.31| 4.02| 1.07| 8.90| 7.83 0~44 3.1623356
23268| Universal Phosphate............. 1-8-2| Norfolk.......... 0.01| 0.18| 3.01| 4.14| 5.03| 0.35| 4.58| 4.23 2.24 2'2423268
23376| Bradley’s Complete bMa,nure for 2l 0.32| 0.33| 0.52| 1.29| 1.57| 0.69| 8.89| 8.20| 2. :
e Poatoes and Vegetables........ 4-8-T7| Stamford.........
23373| Bradley's Complete Tobacco Ma- | 1.28| 0.86| 0.49| 3.28| 3.99| 1.19| 8.96| 7.77| 7.10 7.10/23376
T RS S S e o i el 5-4-5| Glastonbury. ... ..
23266| Bradley’s Corn Phosphate........ 2-8-2| Stamford......... 5 0.08| 0.16] 3.10| 4.09| 4.97| 0.25 4.60| 4.35 (z)%g gé; ggggg
23264| Bradley’'s New Method Fertilizer. . 1-8-2 Meriden 0 o 0 0.46| 0.71| 0.48| 1.76| 2.14| 0.65| 8.75| 8.10 a0
23267| Bradley’s Potato Fertilizer........ 2-8-3| Bethel........... 0.37| 0.27| 0.60| 1.44| 1.75| 0.68| 8.88| 8.20 3.14 3'1423267
23375| Bradley’s Potato Manure......... 3-8-4| Meriden.......... 0.54| 0.55| 0.54| 1.75| 2.13| 0.85| 9.03 8.13 4.27 S aroiars
23374| Bradley’s Superior Tobacco Com— 0.81] 0.51| 0.54| 2.44| 2.97| 0.46| 8.53 8.0 g :
pomad sl s ey 7-3-7| Glastonbury. .....
309| Bradley’s Superior Tobacco Com- ; 0.12] 0.32| 4.26| 5.58| 6.78| 0.28| 4.08| 3.80| 0.58| 7.4123374
| potfele i ot R R L R 7-3-7| Broad Brook......
23371| Bradley’s XL Superphosphate of > 5.58| 6.76| 0.45| 3.90| 3.45| 0.51| 6.55| 309
el T n R A S 3-9-2| Suffield..........
23471| National Complete Tobacco Fer- 0.74| 0.66| 0.71| 2.76| 3.36| 0.7510.55| 9.80 2.57| 2.57|23371
tillzerys T S e 5-4-5| Warehouse Point. .
23478 National Market Garden Fertil- 0.00] 0.00| 2.94| 3.98| 4.84| 0.28| 4.65 4.87| 0.53| 5.30)23471
S gL i gl s SIS 3-8-4| Greenwich........
23472| National Potato and Corn Phos- 2 0.96/ 0.771 0.47| 2.84| 3.45| 0.73| 8.94| 8.21| 3.61| 3 6123478
plater it it Cienig L st 2-8-3| Warehouse Point. .
23480| National Premier Truck Manure. . 4-8-7| Silver Lane....... 0.52| 0.53]| 0.53| 1.79| 2.18| 0.96| 8.83| 7.87 3%2 g %g ggig%
23470| National White Ash Tobacco - 1.21| 0.86| 0.47| 3.34| 4.06| 1.05| 9.23| 8.18| 6. :
(rroweribl iR e et i pe i oot 7-3-7| Warehouse Point. .
23477| National XXX Fish and Potash...| 8-10-3| Broad Brook...... 0.04| 0.10] 4.25| 5.50| 6.69| 0.30| 3.90 3.63 (2)3((5s ;gggggg
169f Patapsco, 5-8-7.. . v civrir oo 5-8-7| Norwich......... 0.76| 0.49| 0.56| 2.40| 2.92| 0.74(10.61 9.80 6.50 6'50 i
158| Patapsco General Truck Fertilizer. . 3-8-4| Mansfield Center. . 1.87| 0.63| 0.63| 4.00| 4.86| 0.67| 8.57 ‘7.92 S
152| Patapsco Matchless Potash Manure 2-8-2| Putnam.......... 0.78] 0.61| 0.44| 2.40| 2.92| 0.40| 8.32 7.95 1.94 1~94 159
23372| Patapsco Peerless Potato Guano. . 4-8-4| Guilford.......... 0.55| 0:66| 0.55| 1.78| 2.16| 0.60| 8.85 8.29 i & sslaiis
23381| Quinnipiac Corn Manure......... ' 2-8-2| Farmington....... 1.23| 0.66| 0.56| 3.23| 3.93| 1.03| 9.02 7.30 5 03| 20323381
23378| Quinnipiac Market Garden Manure 4-8-7| Gaylordsville. . . . . 0.45| 0.56| 0.54| 1.65| 2.01| 0.58| 8.88 8'88 & 66l & 66l23378
33332 Quinnipiac Potato Pl}loospha}:\?[ ..... %-8-3 1P\‘/Iarmi}flg’con ....... 1.31| 0.87 0.5i ?g? ggg (l)gg 851);1) 2-25 3 95| 3 25(23380
33 uinnipiac Prime Tobacco Manure -3-7 anchester. ... ... .54] 0.59| 0.5 ; : : . . 5 :
Q . 85153 0.22| 4.22| 5.52 6.71| 0.45| 4.13| 3.68| 0.54| 7.81)23377
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; CONTAINiNG NITROGEN, PHOSPHORIC ACID AND Potass— Continued.

Station No.

Manufacturer and Brand.

%

Place of Sampling.

= o

g
Q
.

S
£
s

3

Sampled by Station:

American Agricultural Chemical Co.,
New York.—Continued
Quinnipiac Prime Tobacco Manure
Quinnipiac Seed Leaf Tobacco
Mantire jowte Tod Tdee LSy

)| Wheeler’s Cuban Tobacco Grower
Wheeler’s Potato Manure. .......

Apothecaries Hall Co.,
- Waterbury.

Tty 2820 0.
Liberty Corn, Fruit and All Crops
Liberty Fish Bone and Potash. . ..
Liberty Fish Bone and Potash. . ..
Liberty High Grade Market Gar-
denerSsaa Bobh 8 e Al
Liberty High Grade Tobacco
N anliret T, a8 el ARl Rl
Liberty Market Gardener’s Special .
Liberty Tobacco Special..........
Liberty Top Dresser for Grass and
Grarn AN e R ey 0 gl

Armour Fertilizer Works,
New York.
Armour’s Big Crop, 3-8-4........:
Armour’s Big Crop, 3-8-4.........
Armour’s Big Crop, 4-6-10........
Armour’s Big Crop, 4-6-10........
Armour’s Big Crop, 4-8-4.........
Armour’s Big Crop, 4-8-4.........
Armotr’s Big Crop, 5-8-5.%, .0 ...,
Armour’s Big Crop, 5-85.........
Armour’s Big Crop, 5-8-7.........
Armour’s Big Crop, 5-8-7.........
Armour’s Big Crop, 8-6-6........
Armour’s Big Crop, 8-6-6.........
Armour’s Big Crop Tobacco Special
Armour’s Big Crop Tobacco Special
Armour’s Corn Grower, 2-8-2. . ...

1O OV O B B =1 =3 O O s

Buckland.........

Gaylordsville. . ... .
Platnville 8 ine "
New Milford.... ..
Shelton SLiaata

East Windsor. . ...
Woodstock. . .....
Meriden . ........
Branford ... .| e

Meriden . ........

East Windsor.....
Gnilford, .o i

Danburp M ol
New Haven. .. ...
Madison.. .. l. ..

Madisont) 4 i

Wallingford.......
New London......
Danburys il
Banbuny A s
New Canaan......

& Phosphoric Acid. Potash.
T =4 ;
) 5 E% '%; 5

ol 82 | ¢ b s

R R 4 w5 | 3 Z

g | $&| g% £S | 2 Gt g ; g

g BlotlFaia e g8 | ® 3 sb | § = 2

o lan AR R e R

% Tl Bl e | A%l Tt Tonl v Joril i 76

5.81| 7.06 0.30| 3.85 3.55‘ 0.51} 7.12| 310
0.07| 0. 3.14| 4.05| 4.92| 0.28] 4.33| 4.05| 0.39| 5.58(23379
0.46] 0. 0.56] 1.75| 2.13| 0.95| 9.00| 8.05| 2.12| 2.12|23479
0.03] 0. 3.00| 4.05| 4.92| 0.25| 4.23| 3.98| 0.39| 5.00 18
105010 0.49| 1.68| 2.04| 0.85] 9.08 8‘.23 3.01f 3.01 17
0.14 0.78] 2.41| 2.93| 1.75(10.28| 8.53| 2.26| 2.26/23216
| 1.24 0.11} 1.75| 2.13| 1.01{13.01|12.00| 4.89| 4.89|23186
8l '1.63 0.56 2.72| 3.31 0.78|11.13/10.35| 4.02| 4.02{22995
1.65| 0.36] 0.27| 2.69| 3.27| 1.00/11.18/10.18| 4.06| 4.06{23310
)| 2.90 0.30 4.25| 5.17| 0.49| 8.67|-8.18| 7.10| 7.10(22996
i3 .19 0. 3.03| 6.63| 8.06| 0.23| 6.25| 6.02| 0.64| 6.23/23321
)| 2.07 0. 0.35| 3.31| 4.02| 0.95| 9.10{ 8.15| 4.36| 4.36/23183
2| 1.27 0. 2.43| 4.09| 4.97| 0.25| 5.33| 5.08| 0.58| 7.65/23313
9] 3.00| 0. 0.52| 8.72/10.60| 1.03| 6.35| 5.32| 9.63| 9.63|23314
0;47 0. 0.78| 1.82| 2.21| 0.61| 8.53| 7.92| 4.95| 4.95/23350
....| 2.50| 3.04| 0.40| 7.55| 7.05| ....| 3.86] 662
0E371 0. 0.58] 3.62| 4.40| 0.40| 6.26| 5.86| 9.43| 9.43|23315
....| 2.78] 3.38| 0.36| 6.08| 5.72| ....| 8.64] 661
152210 1.15| 3.34| 4.06| 0.73| 8.47| 7.74| 4 .54| 4.54|23311
oot ool o...1 3.05] 83.71] 1.38| 9.43| 8.05( ....| 4.21] 663
1.08] 0. 1.05| 3.47| 4.22| 0.61| 8.68| 8.07| 6.50| 6.50/23358
....| 3.84| 4.67| 0.59] 8.20{ 7.61| ....| 6.50| 173
16:95] 0. 0.93| 3.74| 4.55| 0.68| 8.75| 8.07| 6.45| 6.4523312
....| 3.98| 4.84| 0.75| 9.83| 9.08| ....| 4.81| 664
1.69| 0. 1.33| 4.90| 5.96| 0.55| 6.68| 6.13| 8.77| 8.77/23318
....| 4.34] 5.28/ 0.70| 9.43| 8.73| ....| 5.74| 665
0.06| 0. 3.02| 3.83| 4.66| 0.54| 4.78| 4.24| 0.73| 4.60/23014
c...1| 4.12| 5.01| 0.75| 5.20| 4.45| ....| b.16| 169
0.624 0. 0.59| 1.65/ 2.01] 0.88| 9.00| 8.12| 2.18| 2.18/23349
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2 Manufacturer and Brand. @rade. Place of Sampling.
8
3
w
- Sampled by Stations . -
Atlantic Packing Co., New Haven.
233371 Atlantic, 486 . Lol Rl oA 4-8-6| Cromwell........
23381 Atlantie (587 il il nl il 5-8-7| Manchester.......
23127| Atlantic Grain Fertilizer, 2-8-2. . .. 2-8-2 SEalamea L
23126/ Atlantic Potato Phosphate, 3-8-4. . 3-8-4 S e e
23332| Atlantic Special Vegetable, 4-8-4... 4-8-4 SP e O
172| Atlantic Tobacco Manure, 5-8-6. . . 5-8-6| Glastonbury......
23398| Atlantic Tobacco Manure, 5-8-6. . . 5-8-6| Cromwell.........
23391| Atlantic Top Dresser, 7-5-4....... 7-5-4| Manchester.......
F. A. Bartlett Tree Expert Co.,
Stamford.
300| Bartlett’s Green Tree Food. ...... 6-8-4| Stamford...,.....
Berkshire Fertilizer Co., Bridgeport. :
23214| Berkshire Complete Fertilizer. . ... 3-8-3| New Canaan......
23125| Berkshire Complete Tobacco.... .. ® 5-3-5| Windsor Locks. ...
5| Berkshire Complete Tobacco. .. ... 5-3-5| Talcottville.......
23394| Berkshire Economical Grass Fertil- J
odgerd i el e 10-3-8| Bridgeport.......
23225 Berkshire Grass Special. . ........ T7-2-4| Windsor Locks. . ..
23135| Berkshire Long Island Special.. .. . 5-8-T7| Litchfield.........
23219| Berkshire Market Garden........ 4-8-4| Litchfield.........
23209| Berkshire Potato and Vegetable :
T Bosphagets e S o ot 2-8-4| Branford.........
23399 Berkshire Tobacco Special. ... .. .. 7-3-5| Suffield..........
3 F. E. Boardman, Middletown.
150| Boardman’s Complete Fertilizer for . g
Potatoes and General Crops. . .. 4-7-4| Middletown. .. ...
156| Boardman’s Tobacco Fertilizer. . . . 4-7-4| Middletown. .. ...
Bowker Fertilizer Co., New York.
23329 Bowker’s All Round Fertilizer.. . .. 3-8-4| Meriden..........
23360 Bowker's Conn. Valley Tobacco
Bertilizer, "1 000 shi S b el sl 5-4-3| Hazardville.......
23232/ Bowker's Corn, Grain and Grass
Hligsphate B et e USRI L v o 2-8-2| Colchester........
23333| Bowker’s Fisherman's Fish and 7
Rotashdi it i alos el Lot e 3-10-3| Meriden..........
23335| Bowker’s Market Garden Fertilizer 4-8-4| Colchester........
23229| Bowker's Potato and Vegetable :
Iehosphate hBniisunie bl Vet 2-8-3| Meriden....,.....
23336| Bowker’s Square Brand Farm and
Garden'Phosphates; s 00 . 2-8-2| Unionville. ........

65

Nitrogen. = Phosphoric Agid. Potash.
& 3 - 3

: ° = o5 2 o5 s .

o ] S o 2 = te S

g 3 z So | 8 o | 8 =

e | gi| g e &L B

G e SR R T e

gl 00 L T Sl T T T T e T %

0.93| 0.61f 0.95 3.43| 4.17| 0.58| 9.45| 8.87| 6.14| 6.14(23337
0.85] 0.67| 1.00] 4.04| 4.91| 0.68| 9.40| 8.72| 7.24| 7.24|23331
0.83| 0.35]'0.41| 1.65| 2.01| 0.38| 8.34| 7.96| 2.17| 2.17(23127
1.40| 0.44| 0.57| 2.41| 2.93| 0.60| 8.79| 8.19| 3.99| 3.99/23126
1 0.79] 0.56| 0.82| 3.14| 3.82| 0.48| 9.00| 8.52| 4.40| 4.40/23332
0.70] 0.77| 1.34| 3.92| 4.77| 0.60| 9.20| 8.60| 1.02| 6.08] 172
0.56/ 0.62| 1.24| 3.65| 4.44| 0.78| 9.00| 8.22| 0.94| 6.26/23398
1.48| 0.92| 0.80| 5.61| 6.82| 0.40| 5.95| 5.55| 4.34| 4.34/23391
5.06] 6.15| 2.49| 9.31| 6.82| 4.33| 4.33| 300
0.67] 0.47| 0.61| 2:67| 3.25/ 0.83| 9.38| 8.55| 3.81| 3.81|23214
0.17| 0.43] 2.59| 3.97| 4.83| 0.58| 4.35| 3.77| 0.93| 6.12/23125
i ...| 4.29/ 5.22| 0.43| 4.43| 4.00 ....| 5.43 5
| 5.34| 0.53| 1.02] 8.24/10.02| 7.18/11.03| 3.85| 8.59| 8.92(23394
0.47/ 0.62| 1.73| 5.68| 6.91| 1.85| 6.95| 5.10| 4.26| 4.26/23225
| 1.311 0.91) 0.89| 4.47| 5.43| 1.03| 9.30| 8.27| 7.84| 7.84(23135
1.211 0.79] 0.74| 3.40( 4.13| 1.00] 9.45| 8.45| 4.25| 4.78/23219
0.31| 0.42] 0.52| 1.75| 2.13| 1.13[10.07| 8.94| 3.59| 3.59/23209
 0.12| 0.61| 3.34| 5.66| 6.88| 0.48| 4.35| 3.87| 1.05| 5.91/23399
0.76/ 0.67| 1.19| 3.23| 3.93| 1.23| 8.68| 7.45| 4.42| 4.42| 150
0.97/ 0.37| 1.99| 3.57| 4.34| 0.55| 7.88| 7.33| 1.10| 4.93| 156
0.83| 0.60| 0.50| 2.51| 3.05| 0.55| 8.69 8,'14 4.33| 4.33(23329
; 0».07 0.08| 3.30| 4.37| 5.31| 0.38| 5.05| 4.67| 0.24| 3.13/|23360
0.55| 0.56| 0.52| 1.67| 2.03| 0.68| 8.81| 8.13| 2.00| 2.00/23232
0.75| 0.60| 0.58| 2.53| 3.08| 0.67|10.68/10.01| 3.04| 3.04/23333
1.27] 0.56| 0.57| 3.02| 3.67| 0.73| 8.85|° 8.12| 3.83| 3.88/23335
0.51| 0.58| 0.56| 1.67| 2.03 0.88( 9.00| 8.12) 3.17| 3.17/23229
1 0.51] 0.57| 0.58] 1.75| 2 13| 0.85| 9.00| 8.15| 2.22| 2.22/23336
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TasLe XIV. ANALYSES OF MIXED FERTILIZERS
' NTAINING NITROGEN, PHOSPHORIC AcID AND PoTtasE— Continued.

Nitrogen. = Phosphoric Acid. Potash.
. S éﬁ 8
S Manufacturer and Brand. Grade. Place of Sampling. 1 < 3; = ?30 'g =
Z g S i €| 3 Tl 5
£ , e | 8| 2 ac | 2 52 | “
5 T R e RS S O
P i L S RS SR & s
“Sampled by Statiom: _ .- -
Bowker Fertilizer Co., New York.
— Continued y ‘
23319| Bowker’s Sure Crop Phosphate. . .. 1-8-2| Willimantic....... 4 L @ @ “ (@ @ - @ i
23357| Stockbridge Potato and Vegetable j ot 0.24] 0.32] 0.27| 0.84| 1.02| 0.56| 8.15| 7.59| 1.72| 1.72/23319
= Manire 45 Sobny ao J0n. 0 LB s 4-6-10{ Brooklyn......... - ‘
23359| Stockbridge  Premier  Tobacco . 1.22| 0.41] 0.68| 3. by ;
: 3 GrOWET . £35St st sl o s b 7-3-7| South Windsor. ... “\ 3 U912 AR nio 0y SAR o O 3ot
3351| Stockbridge Truck Manure. ...... 4-8-7| Waterbury....... 0.08| 0.19] 4.28| 5.64| 6.86| 0. 4.9
23352| Stockbridge Tobacco Manure. .. .. - 5-4-5| Suffield........... 1.26| 0.70| 0.53| 3.16| 3.84 832 9()8 ggg (7)83 '3(5)2 ggggg
23355 Stockbridge Top Dressing and - . 0.05| 0.01] 2.99| 4.16| 5.06| 0.28| 4.50| 4.22| 0.51| 4.94/23352
Forcing Manure . (ol it vt vih 6-6-4| Meriden........ . : :
1.22| 0.45| 0.61| 4.94| 6. : : A : .
A. D. Bridges’ Sons, Inc., : 9 01 0.63| 7.05| 6 42 4.47| 4 .47|233565
Hazardville.
23316/ Corn, Omnion and Potato and :
General Purpose. .. .. vouic i, 4-8-4| Hazardville.......
23320| Special Tobacco Fertilizer........ 5-3-5| Hazardville. ..... | 1.15( 0.46/ 1.21f 3.70( 4.50| 0.78| 9.35| 8.57| 4.23| 5.21123316
5( 0.08| 0.12| 3.29( 4.44| 5. 5 : : : ;
The E. D. Chittenden Co., » 5.40| 0.35| 4.18 3.83 0.66| 6.06/23320
Bridgeport.
23299| Chittenden’s Complete Grain. . ... 2-8-3| Abington......... :
668| Chittenden’s Complete Grain. . ... 2-8-3| Glastonbury...... 0.41| 0.13| 0.40| 1.42| 1.73| 0.38| 8.53| 8.15| 2.99| 2.99/23299
134| Chittenden’'s Complete Tobacco 1.88| 2.29| 0.68 8.68| 8.00 3.13| 668
and Onion Grower............. 4-8-4| Somers........... = ) A
130} Chittenden’s High Grade Tobacco, ; 1.85] 0.25] 0.59] 3.1 .87 ;
2 7/%dPotash ............... (7 6.5-3-7.5| Glastonbury...... 8800 Sl T e A At e
293| Chittenden’s Potato Special, 4 b4 0.25( 2:411 5. ;
: Potas(lil ............ ditey 0 4-8-4| Glastonbury...... 0.0k B0 0. 00 0 18 010 T 3T 130
502| Chittenden’s Potato Special, 49 2.03| 0.34| 0.61| 3.24| 3.
Po’cas(lil ..................... E; 4-8-4| Abington......... S8R0 3 0T 2 90 L0 i
23301| Chittenden’s Potato Special,-4 : >
Daotache WSl el e, SIS T e t.') 4-8-4| Glastonbury...... B e i Rute 5-02
23217| Chittenden’s Potato pe01a1 69 3
Potashymae o idn e el . Z; 4-8-6| Windsor Locks. ... SR i 8 p0ieun0]
129| Chittenden’s Toba.cco Special, 5 ¥ 1.48| 0.53]| 0.62| 2. :
Dolasho sl et f e 1.7 5-4-5| Windsor Locks. ... bt R R R e L
135| Chittenden’s Vegetable and Onion '2.08| 0.13| 1.43| 3.75| 4.56| 0.25| 5.23| 4.98| 2.33| 6.77| 129
Gromwer, e mil ool o ann G0, L, oy 3-8-3| Somers......... o
1.45] 0.20] 0.60| 3. : p . : !
E. B. Clark Seed Co., Milford, 5 3.12 3.79| 0.93| 8.93| 8.00| 3.76| 3.76| 135
23392| Clark’s Special Mixture for General s :
dehced (0 TARSIEr RIS S e R R 4-8-4| Milford......... ,. ] :
299| Clark’s Special Mixture for General ' 57| 1.24]| 0.4 A
ClU SRl e 4-8-4| Milford.......:.. g . Ceetl 0 eutal ot L1000 B0V 6 B2 5 00 S e
12 ark’s Special Mixture for General st R (e
SN b e Sl D S (R g 4-10-4 Branford ......... g p S AT SRS T e
00} 2 51| 0.36] 0.56] 3.43| 4.17| 0.55/11.28|10.73| 4.10| 4.10 12
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TABLE X'IV; ANALYSES OF MIXED FERTILIZERS
g s Manufactyrer and Brand. Place of Sampling.
8 .
= ;
T v
Sampled by Station: .
E. B. Clark Seed Co., Milford.—
Continued
23389| Clark’s Special Potash Mixture,
ARG R s e Milford . . .. .
11| Clark's Tip Top Brand, 4-8-4... .- Branford 2y e
23390| Clark’s Tip Top Brand, 5-8-5..... Malberdi i, . .
The Coe-Mortimer Co., New York. |
23231| E. Frank Coe’s Celebrated Speciall
Potato: Fertilizer . ... ool s Eolehester s, .
23230| E. Frank Coe's Columbian Corn
atd Potate Bertilizen. lvar i o SaybreolcLEuinil .
23340| E. Frank Coe’s Connecticut Wrap-
) por Grewer g i Ll Stitheld Pas ot .
23132| E. Frank Coe’s Gold Brand Excel-
MOT G Eanon e el La Al New Canaan......
23226/ E. Frank Coe's New Englander
Seeial e sl i Bethelal -t ieo ..
23136| E. Frank Coe’s Red Brand Excel-
siomGuanc L cis t sl Barmington.......
23334| E. Frank Coe's Special Grass Top
dressingine e o Sl el g Colchester-a 0o L.
C. A. Cowleg, Plantsville. .
23317| C. A. Cowles’, 4-8-4 Fertilizer..... Plantsville........
Eastern States Farmers’ Exchange,
- Springfield, Mass. 2
29876| Eastern States, 3-12-3 No Filler...| 3-12-3| South Windsor. ...
306| Eastern States, 3-12-3 No Filler...| 3-12-3| Ellington.........
22907| Eastern States, 5-8-7 No Filler. . .. 5-8-7| Ellington.........
314| Eastern States, 5-8-7 No Filler. ... 5-8-7| Farmington.......
22866| Eastern States, 5-10-5 No Filler. . . 5-10-6) Milford 2.,
301| Eastern States, 5-10-5 No Filler...| = 5-10-5| Ellington.........
22900| Eastern States, 7-8-3 No Filler. ... 7-8-3| South Windsor. ...
302| Eastern States, 7-8-3 No Filler. . .. 7-8-3| Ellington:. J. ...
307| Eastern States, 7-8-3 No Filler. . .. 7-8-3| Ellington
23044| Eastern States, 4-8-4............. 4-8-4| Guilford..........
154! Eastern States, 6-3-5............. 6-3-5| Ellington.........
304| Eastern States, 6-3-5............. 6-3-5| Ellington.........
22901| Eastern States, 6-314-7........... 6-3.5-7| South Windsor. . ..
23397| Eastern States, 614-3-5........... 6.25-3-5| Ellington.........
303| Eastern States, 614-3-5........... 6.25-3-5 e R
23396| Eastern States, 7-2-7............. 7-2-7 bt A e L
22908| Eastern States Tobacco Fertilizer, i
3-5

BFeormula © sl
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. CONTAINING NITROGEN, PHOSPHORI

¢ ‘AcIp AND Porasa—Continued.

Nitrogen. = Phosphoric Acid. Potash.
x g 3

e [ine SE | 3 a e 5
e B R as | E gl s Z
§ 25 Eg = ég f:é = %73 é = 8
@+ per=3 g - 0 s 8 S B
T B R B e e

e B B PR e R R R e
.91 0.60| 0.82| 3.33| 4.05| 1.08| 9.35 8.27| 6.21| 6.21/23389
49| 0.58] 1.19| 3.32| 4.04| 1.53| 9.60| 8.07| 4.83| 4.83 it
63| 0.81| 0.90| 4.16| 5.06| 1.23| 9.45| 8.22| 5.14| 5.14/23390
1.15 0.49| 0.63| 3.21| 3.90| 0.81| 8.81| 8.00| 3.92 3.9223231
0.45| 0.54| 0.55 1.67| 2.03| 0.77| 8.83| 8.06 3.15| 3.1523230
0.07| 0.00| 2.93| 3.88| 4.72) 0.23| 4.60 4.;37 0.43| 5.13/23340
0.78 0.73| 0.47| 2.57| 3.12| 0.46| 8.51| 8.05 4.31| 4.3123132
0.31| 0.44] 0.56| 1.45| 1.76| 0.70| 8.90| 8.20| 2.22| 2.22|23226
1.27| 0.64| 0.49| 3.22| 3.91 0.95| 8.70| 7.75| 7.32| 7.32/23136
1.57‘ 0.17| 0.55| 5.07| 6.16| 0.95| 7.50| 6.55 4.43| 4.43|23334
1.59| 0.41| 0.50| 3.08| 3.74 0.15| 8.28| 8.13| 4.36 4.36(23317
| 0.60| 0.48) 0.54| 2.36| 2.87| 0.87|12.88/12.01| 3.09| 3.09 22876
L .. ... .| 2.50| 3.04] 0.91/12.05/11.14| 3.19| 3.19| 306
0.77] 0.33] 0.59| 3.81| 4.63| 0.64| 8.83| 8.19| 6.47| 6.64|22907
1o . ...l 4.17| 5.07| 0.78| 9.20| 8.42| 6.32| 6.32| 314
2.08| 0.29| 0.75| 3.97| 4.83| 0.65/10.76/10.11| 5.00 5.11/22866
oo .. 3:89] 4.73| 0.92]10.67| 9.75| 4.85| 4.85 301
1.52| 0.31| 0.58| 4.18| 5.08| 0.51| 8.53| 8.02| 4.59| 4.5922900
.ol ...l ....| 4.61| 5.60 0.70| 9.53| 8.83| 2.93| 2.93| 302
.l .0 ....| 5.51]| 6.70| 1.65| 9.27| 7.62| 2.22| 3.02| 307
1.16/ 0.36] 0.49| 3.14| 3.82| 0.60 9.73| 9.13| 3.85| 3.85|23044
0.18] 0.07| 4.06| 4.90| 5.93| 0.33| 4.98| 4.65/ 1.05| 5.90| 154
| oo ... 4.42] 5.87| 0.25| 5.25| 5.00| 1.86| 5.82| 304
0.18| 0.30| 3.46| 5.50| 6.69| 0.43| 5.80| 5.37 1.02| 7.50122901
0.94| 0.44| 3.88| 5.45| 6.63| 0.45| 5.33| 4.88| 1.26| 5.46/23397
o ... 5.05] 6.14]| 0.58] 5.25 4.67| 1.02| 6.12] 303
0.05| 0.70| 3.37| 5.50| 6.69| 2.50| 5.68| 3.18| 1.25| 9.10/23396
0.28] 0.60! 3.50| 4.93| 5.99| 0.23| 5.35| 5.12| 1.13| 6.36122908
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TABLE XIV. ANALYSES OF MIXED FERTILIZERS
g Manufacturer and Brand. Grade. Place of Sampling.
8
k-
177}
Sampled by Station:,
_| Essex Fertilizer Co., Boston, Mass. b
‘20| Essex 2-8-2 for Farm and Garden.. 2-8-2| Hartford.........
22| Essex 2-8-3 for All Crops. ........ 2-8-3| Plainville
- 15| Essex Fish Fertilizer for all Crops. . 3-8-4| South Manchester.
14| Essex Market Garden for Potatoes, L

Roots and Vegetables.......... 4-8-4| South Manchester.

16| Essex 4-6-10 for Potatoes and

Necetables oo oo s latallle 4-6-10| South Manchester.

21| Essex 5-8-7 for DPotatoes and

Nevetables, . 2 mn oo 08 5-8-7| Hartford..,......

13| Essex Potato Phosphate, 4-8-7. . 4-8-7| South Manchester.
23| Essex Special Tobacco 5-4-5...... 5-4-5| Wapping.........
24| Essex Tobacco Manure, 5-8-6.. ... 5-8-6| West Suffield......
L. T. Frishie Co., New Haven. ¥
22955 Frisbie’s, 406 i s D ....| 4-10-6] Woodmont.......
229901 Prisbie's, 5:-8-T ... .< i ieiasia s 5-8-7| Clintonville.......
23273| Prisbiels; 6-8:T0, tiivueliind v inos 5-8-7| Wethersfield......
23042| Frisbie’'s Corn and Grain Fertxhzer,

DRR-2 L N Tt S Sl 2-8-2| Danbury.........
23245| Frisbie's Market Garden, 4-8-6.. 4-8-6| Torrington.......
23038| Frisbie’s Special, 3-8-4........... 3-8-4| North Haven. . ...
23305| Frisbie's Special, 3-8-4........... 3-8-4| Wallingford.......
22992| Frisbie's Special Potato and Vege-

table Grower, 4-8-4............ 4-8-4| Wethersfield......
23274| Frisbie’s Special Potato and Vege- ;

table Grower, 4-8-4............ 4-8-4| Danbury.........
23338| Frisbie's Tobacco Manure, 5-8-6.. . 5-8-6| Burnside.........
23339| Frisbie's Special Tobacco Grower, 5

o LIRS Ma e S VB YR Rt S 5-4-5| Ellington.........
22984 Frisbie's Top Dresser, 7-5-4....... 7-5-4| New Haven......

162| Frisbie's Top Dresser, 7-5-4....... T7-5-4| Pequabuck.......
Godfrey Fertilizer and Chemical Co.,|
Newark, N. J.
23070{ Godfreys’ Potato and Truck \ ‘
Grower, 4-8-4 . Sdianil s ads v, 4-8-4| Westport.........
23071| Godfrey's Potato Manure, 4-8-5. .. 4-8-5| Westport.........
International Agricultural Corp.,
Boston, Mass. - j
1011 Buffalo Crop  Grower. . . v idiv e 5-8-7| Simsbury.........
98| Buffalo General Favorite......... 3-10-4| Hazardville.......
97| Buffalo High Grade Manure. ..... 4-6-10| Manchester.......
100| Buffalo New England Special. . ... 2-12-4| West Suffield... ...

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

e Nitrogen. = Phosphoric Acid. Potash.
- s §5 o
4 % E .gg E s
A 554 3 g1 g s
8 o 3e o8 S | E 'G 3 =
S ] Sl g b B $ S o
IS R R - R R R - e
Sl e L e s e S
0.49| 1.77| 2.15| 0.38 8.69| 8.31 2.06 2.06| 20
0.58| 1.67| 2.03| 0.68| 9.53| 8.85 3.07| 3.07| 22
0.79| 2.49| 3.03| 0.78| 9.38| 8.60 4.06 4.06] 15
0.80| 3.32| 4.04| 0.60| 8.64| 8.04| 3.96 3.96| 14
0.77| 3.34| 4.06| 0.55| 7.18| 6.63]10.13(10.13 16
'1.00| 4.13| 5.02| 0.75| 9.28 8.53 7.50| 7.50| 21
0.77| 3.46| 4.21| 0.63| 8.69| 8.06 7.35/ 7.35 13
1.91| 4.23| 5.14| 0.25| 5.25| 5.00| 0.64| 5.19| 23
2.06| 4.18| 5.08| 1.23(10.00| 8.77| 1.46 6.01] 24
97/ 0.91| 0.49| 0.85| 3.22| 3.91| 0.95/11.81/10.86| 6.21| 6.21/22955
9( 0.91( 0.78| 0.86| 3.94| 4.79] 0.53| 9.34| 8.81 6.54| 6.93/22990
.| 1.16| 0.85| 1.78| 3.79| 4.61| 0.50( 9.38| 8.88| 6.66| 6.66/23273
;:J,; u
03| 0.83 0.34 0.48 1.68| 2.04| 0.46| 8.40| 7.94| 2.08| 2.0823042
.94/ 0.93| 0.59| 0.81| 3.27| 3.98| 0.45| 9.18| 8.73| 5.85| 5.85/23245
89| 0.55( 0.28 0.67| 2.39| 2.91| 0.65| 8.75| 8.10| 3.89| 3.89/23038
31 0.62) ....| ....| 2.44| 2 97| 0.45| 8.68| 8.23| 3.75| 3.75/23305
0.81| 1.01] 0.50| 3.15| 3.83| 0.44| 9.02 8.58| 3.65 3.81/22992
0.80| 0.79| 1.44| 3.03| 3.68| 0.40| 8.83 8.43| 3.64 3.64(23274
0.56| 0.43| 1.45| 3.85 4.68| 0.80| 9.40| 8.60| 1.03| 6.17/23338
.98/ 0.59| 0.46| 1.91| 3.94| 4.79| 0.28| 5.08| 4.80| 0.69| 5.59/23339
-65| 1.58] 0.45| 0.69] 5.37| 6.53| 0.27| 5.80| 5.53| 4.05 4.30(22984
Sl ....| ....] ....| 5.35| 6.50( 0.28] 6.05| 5.77| ....| 3.89| 162
.64 0.83| 0.79| 0.96| 3.22| 3.91 1.48| 9.56/ 8.08| 4.16| 4.16/23070
.»mm 1.37| 0.42| 0.92| 2.81] 3.42 0.51| 8.35| 7.84| 5.15| 5.15/23071
-00f 2.40| 0.76| 1.09| 4.25| 5.17| 0.55| 8.15( 7.60 7.05| 7.05 101
+26( 1.01| 0.37| 0.70| 2.34| 2.84| 0.43/10.39| 9.96| 4.26| 4.26| 98
00 1.77| 0.70{ 0.69| 3.16| 3.84| 0.23| 6.41| 6.18[10.44/10.44| 97
28] 0.65| 0.32| 0.54| 1.79| 2.18| 0.72(12.59|11.87| 4-.20| 4.20| 100
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TABLE XIV. ANALYSES OF MIXED FERTILIZERS ONTAINING NITROGEN, PHOSPHORIC Acip AND Porasa—Continued.
> V Nitrogen. i Phosphoric Acid. Potash.
U .
S E8 | o
s = 5 2 5
; . . z 2 Tl ol :
ZQ Manufacturer and Brand. Grade. Place of Sampling. '§ 2 8 .9.5 g o k| z
o ' B R R T S e T A R
8 g jonelgs gl g8 8 moales e ] =
b e e s Bl s B R
@ - H |6 S B i (5] S < & 3
Sampled by Station: : : 3
Integnationa;& Agricultural Corp., " L % % % B BB R Bl T
oston, Mass.— Continued
95| Buffalo To{)acco Produeer. .. 0 . 5.5-6-5.6| Manchester....... 2.21 0'4} %g(l) %gi g?.lz‘ 841? gg? ggz (l)gg ggg lg'?
137/ Double Strength Fertilizer, 10-8-10| 10-8-10| West Suffield. . . . . T b e U e I B B e P B
669| Double Strength Fertilizer, 10-8-10| 10-8-10| Manchester....... 1 1793 0 48l 3799 570! 6 93 265 8.80| 6.15 0.52 5.77 91
91 AC Connvecticut Valley Special 7-6-5| Glastonbury...... \ 1.23| 0.48; 3. 7 5 > ¢ : 4 -
Lowell Fertilizer Co., Boston, Mass. .
29875| Lowell Animal Brand, 3-8-4. .. . . . 3-8-4| Cheshire......... B 00 200 B0 0 g
23244| Lowell Bone Fertilizer, 2-8-2. ... . . 2-8-2| Shelton.......... - lssieee SR BEIHE e S B el e
22873| Lowell Potato Phosphate, 4-8-7.. .|  4-8-7| Cheshire. ... ..... 0.80| 0.64) 0.74] 3. . : : : : o
pronesh el g sl gl e R IR B O 0.78 0.63) 0.87| 3.33 4.05 0.5 7.03) 6.4810.2110.2123246
e R i e 0.76/ 0.43 0.89) 3.13) 3.81 0.78) 9.03) 8.25 3.97) 3.9723041
pe Lo\vaggetaili_s’]...ffr...Pjo.téf?.ef..%r.u.i 5-8-7| Warehouse Point. . 8| 0.811 0.93) 1.04) 3.96 4.81/ 0.85| 8.94/ 8.09| 6.89) 6.89)23037
B el i 10.51| 0.60| 1.87| 3.90| 4.74| 0.35| 5.25| 4.90| 0.58| 5.46/23243
8| Lowell Tobacco 5-4-5 for Tobacco,

Sher bl S Bdnl e . ol e 411 800 020 5.0l B30 L B0 8
23400| Lowell Tobacco Manure, 5-8-6....|  5-8-6| East Hartford... .. e I el B i B e D ot
22874| Lowell Top Dressing, 7-5-2. . ..... 7-5-2| Cheshire. ........ }5‘21 0.09| 0.17] 5.47 6. : £ z - X

Mapes Fertilizer and Peruvian !

Guano Co., New York. .
840 Th§pe(§i‘i‘pes Geptions i leninl 8 10 10 0 0.64 0.89] 1.73] 5.11| 6.21] 0.95 5.30| 4.35| 0.94| 8.4623410
23128| ‘The Mapes Corn, Manute. ;|||  8-8-8| Merden..... . . 020 036/ 1.18) 2.73) 3.32) 1.25/10.33| 9.08) 2.34) 3.67/28128
e e 0.51) 0.90) 1.76| 4.27) 5.19| 2.05| 5.30) 8.25 0.78 6.0823415
23330| The Mapes General Truck Manure 5-6-6| Hartford.....2... 0.47] 0.42 1.40) 4.40 5‘32 (1);8 ggg ggg %gé 4 72023414
23414| The Mapes General Use Manure. . 3-6-4| West Cheshire . ... | 0.40 0.41] 1.13} 2.78) 3.3 : ] 4 i '86/23412
28412 The Mapes Grain Brand. ..., ... 2-8-2| Hartford 0.23| 0.18 1.07| 1.85 2.25| 1.43)11.33 9.90| 2.86) 2.
23411| The Mapes Onion Manure. - ... ... 4-6-4| Hartford, ... ... 0.20) 0.29 0.92| 2.88) 8.50| 0.65 8.53) 7.8 0.54) 5.5128444
23134/ The Mapes Potato Manure. ......|  4-7-5| Hazardville... ... 0.21) 0.23| 1.10| 2.95| 3.59) 1.15) 9.40) 8.25 3.69) 9.
et il gl B R L Lok : 1.19| 1.45/ 1.68| 6.82| 5.14 1.04/15.0322950
T Tlgerolx\f/le?i?(?s. Tobacco Starter Im- 5-6-1| Windsor Locks. . .. 0.44| 0.73| 1.28) 4.21| 5.12 1.65| 9.73) 8.08) 0.62 2'3023288
23409| The Mapes Top Dresser.......... 10-4-2| Windsor Locks. ... | 0.34| 1.93 1.00| 7.86| 9.56| 0.75| 6.60| 5.85 2.95 3.92
23413| The Mapes Tobacco Manure Wrap-

e e R e G S T 0.67| 1.08| 2.93| 6.48| 7.88| 1.43| 5.38| 3.95 1.2111.46/23413
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TABLE XIV. ANALYSES OF MIXED FERTILIZERS
2 Manufacturer and Brand, "Grade. Place of Sampling.
8 ‘
8
22} -
Sampled by Station:
W. L. Mitchell, New Haven. -
Ol "5:8-7T Hertilizer, ... ... . i 5-8-7| New Haven......
d7bla5-8e7] Bertilerdite s e g i rsl 5-8-7| New Haven.......
: New England Fertilizer Co.,
Boston, Mass.
23291| New England Corn Phosphate,
IR el SRR 2-8-2| Rockville.........
- 38| New England Potato Phosphate,
ASK B S R R 4-8-7| Unionville........
23290/ New England Superphosphate,
e T e ) 3-8-4| Rockville.........
23300/ New England 5-8-7 for Potatoes and
Market Gardens, o J i o 5-8-7| Meriden..........
32| New England Tobacco 5-4-5. .. ... 5-4-6| Warehouse Point. .
23295| New England 2-8-3 for Vegetables
andsGraimminns AR LERT 2-8-3| Hamburg.........
39| New England 4-8-4 for Potatoes,
Vegetablesiand Grass. .. ....... 4-8-4| Hamburg.........
41| New England Tobacco Manure, ;
0:8-00 0 RN A S AR 5-8-6| Warehouse Point. .
Nitrate Agencies Co., New York.
23154| Naco Brand, 2-8-2............... 2.8-11.4-

: 2.8\ Danbury,... bk
23428| Naco Brand, 4-8-4............... 4-8-4| Westport.........
23427 Naco Brand, 4-8-7............... 4-8-T7| Westport.........
23435| Naco Brand, 5-8-7............... 5-8-7| Canton Center. ...
23429 Naco Brand Equivalent 5-8-7

Genuine Peruvian Guano Mix-
EREEl T AR S e B S o S 5.7-9.1-
8.0| Greens Farms.....
23419| Naco Brand Peruvian Guano. . ... 12-10-2.5| Suffield..........
23149| Naco Brand No. 12 Peruvian Guano|5.2-10.5-
Mixtire s S0l En R s s lng o 5.2| Westport.........
667 Naco Brand No. 12 Peruvian Guano|5.2-10.5- 9
Mixbaresls, comedisdilen . Lo 5.2| Danbury.........
23155 Naco Brand No. 14 Peruvian Guano|4.9-9.9-
Mietaredliof e b s Sosti e 8/6/" Danbury. . .00
Olds & Whipple, Inc., Hartford.
33| Blue Label Tobacco Fertilizer. . ... 6-3-6| Warehouse Point
35| Complete Corn, Potato and Onion
Retiilizes 3800 Ahs e clia i e 4-8-4| South Manchester.
23190 Complete Tobacco Fertilizer. ..... 5-3-5| Warehouse Point. .

MIXED FERTILIZERS

R P T T e,
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.CONTAINING NITROGEN, PHOSPHORIC ACID AND PoTtasaE— Continued.

Nitrogen. e Phosphoric Acid. Potash.
; 8 [ g

gl 2 i 2 :

3 - i) Sh= 2 2 5 =]

i 2| 3 b | 2 e 7

g | g% | g2 £ | 3 e e Ll

s Ex [RR ) o bEs| el R s o8 | 3|

Sl e ol RCCR ER SEC E  E T

s N , % | % %| %

52| 0.68] 3.99| 4.85| 0.53| 8.55| 8.02| 6.60| 6.60 9
?:(.)E.S 05 O 3.85| 4.68| 3.10[11.55| 8.45| ....| 6.22| 175
/ 0:70 0.21] 0.66| 1.64| 1.99| 0.93| 9.75| 8.82| 2.23| 2.23{23291
0.71} 0.83| 0.69| 3.19| 3.88| 0.63| 8.96| 8.33| 6.53| 6.53 38
0.63| 0.31] 0.79| 2.51| 8.05| 0.65| 9.10| 8.45| 4.23| 4.23|23290
o R e 5 0.91 3.99| 4.85| 0.95| 9.85| 8.90| 7.23| 7.23|23300
0.40| 0.55| 1.85| 4.07| 4.95| 0.45| 5.55| 5.10{ 0.49| 5.13] 32
0.76]| 0.22| 0.60| 1.61| 1.96| 0.49| 8.37| 7.88| 3.19| 3.19/23295
0.78 0.53| 0.80| 3.40| 4.13| 0.58| 9.03| 8.45| 4.24| 4.24 39
0.10| 0.46| 2.00| 4.21| 5.12| 1.05| 9.38| 8.33| 1.45| 5.95 41
771 0.54] 0.44| 2.24| 2.72| 0.93|12.95[12.02| 2.58| 3.05(23154
(1).19 0.62| 0.57| 3.11| 3.78| 0.48| 9.03| 8.55| 6.17| 6.17|23428
1.37| 0.63] 0.70] 3.20| 3.89| 0.59| 8.28| 7.69| 7.30| 7.30{23427
1.81] 0.51| 0.62| 3.68| 4.47| 0.85| 9.63| 8.78| 5.91| 6.3723435
2.05 0.67| 0.92| 4.38| 5.33| 0.93|10.60| 9.67| 7.08| 7.32|23429
4.50| 1.91| 3.77|10.18[12.38| 1.55(12.05/10.50| 2.65| 2.65/23419
],.95 0.56| 1.14| 3.99| 4.85| 0.77|10.59| 9.82| 5.58| 5.8123149
S 4.20| 5.11| 0.63(10.90(10.27 8.07| 667
1.72| 0.80| 1.17| 4.00| 4.86| 0.90/11.00/10.10| 8.64| 8.64(23155
0.10| 0.11| 3.89( 5.12| 6.22| 0.23| 4.33| 4.10 0.69| 7.06| 33
06| 0.16| 1.25| 3.35| 4.07| 1.10| 9.83| 8.73| 4.32| 4.32| + 35
(1).?)8 0.00| 3.04| 4.23| 5.14| 0.28| 4.28| 4.00 0.70| 5.76/23190
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TaBLE XIV. ANALYSES OF MIXED FERTILIZERS

('}ra:de.

2 Manufacturer and Brand. Place of Sampling.
g
@
w0
Sampled by Station:
Olds & Whipple, Inc., Hartford.—
Continued. e
ST Eishiand Botashes s s 900 s, » 3-6-5| Hartford.........
23195 High Grade Starter and Potash
Gomponudisuulia G 5-4-15| Hartford.........
31| High Grade Potato Fertilizer. . . .. 5-8-7| Wethersfield. .. ...
34| Special Comp. Corn, Onion and :
Potash Festilizer. . Ll ol 5 3-8-2| South Manchester.
Parmenter & Polsey Fertilizer Co.,
Boston, Mass.
23466| 4-8-4 for Potatoes, Corn and Vege- ]
Tablesyad wo il o sl S 4-8-4| Wallingford.......
23481| 5-8-7 for Potatoes and Market
Gardens i B e Y g 5-8-7| New Britain. .....
23465| ‘P & P’ Plymouth Rock Brand for :
alliCropsi9-8-4 i jaiiae 3-8-4| Plainville...... .
Frank S. Platt Co., New Haven.
23462| Platco Special, 4-8-6............. 4-8-6| New Haven.......
The Rogers & Hubbard Co.,
Portland.
23434| R. & H. All Soils—All Crops Fertil- ;
e o e LRGNl R PR G T O 4-10-4| Somers...........
23034 Hubbard’s Bone Base Fertilizer for| ;
Oats and Top Dressing. . ...... 10-3-8| Branford...... S
23036| Hubbard’s Bone Base Fertilizer for :
SeedinoBDown, vi ol v 3-5-6| Portland.........
170, Hubbard’s Bone Base Fertilizer for :
Seedino iDown. W2l gl 3-5-6| Westville. . .......
23033| Hubbard’s Bone Base Soluble
Corn and General Crops
Ik aRbus et Bl LGSO BB e 3-8-6| Branford.........
23035| Hubbard’s Bone Base Soluble
Potato-Manurec L dldali ol o 6-8-5| Branford.."......
7| Hubbard’s Bone Base Soluble :
Petate Manure.l .ol i du. s 6-8-5| Naugatuck.......
23157| Hubbard’s Bone Base  Soluble ;
debaccoiManure... ... ... 6-8-10| Glastonbury......
23436| R. & H. Climax Tobacco Brand.. 5-4-4| Suffield..........
23433| R. & H. Corn and Grain Fertil
e L S (A 1-10-3| Norwich.........
23147 R. & H. Garden Fertilizer........| 2-10-4| Hartford.........
23425 R. & H. High Potash Fertilizer...| 3-8-10| Branford.........

MIXED FERTILIZERS

77

;-{:CoNTAlNl'NG NITROGEN, PHOSPHORIC ACID AND Porasa— Continued.

.ky

a7

.10
.53

.10
.38
.06

1|

Nitrogen. = Phosphoric Acid. Potash.
& 4 22| 3 :
E = z R el z
g 2»2 §E 3 a3 i }:{ v g": ! o =]
ERIE 5 F L SE a sla Bl (e < &
R e e D M e L s e
0.01| 0.10| 1.83| 2.87| 3.49| 0.58| 7.35| 6.77| 6.40| 6.40 37
0.13 0.33| 2.51| 4.37| 5.31| 0.50| 4.70| 4.20| 1.67 16.04/23195
0.10| 0.94| 1.78| 4.21| 5.12| 2.60/11.10| 8.50| 0.81 7.15 31
0.07 0.13| 1.12| 2.55| 3.10| 2.20(11.20| 9.00| 2.25 2.25 34
0.77| 0.42| 0.89| 3.44| 4.18| 0.70| 9.25| 8.55| 4.25| 4.2523466
1.01] 0.55| 1.13| 4.03| 4.90| 1.13| 9.23| 8.10| 6.72| 6.72/23481
0.66] 0.20| 0.75| 2.49| 3.03| 0.64| 8.64| 8.00| 4.22| 4.2223465
0.90| 0.50| 0.91| 3.33| 4.05| 0.68| 9.48| 8.80| 6.23| 6.23/23462
0.09] 0.87| 0.59| 3.37| 4.10| 2.58|12.32| 9.74| 4.47| 4.47|23434
0.05 0.69] 0.27| 8.56/10.41| 2.95| 8.53| 5.58| 4.94| 7.70(23034
0.03| 0.27| 1.40| 2.67| 3.25| 5.05/11.38| 6.33| 6.27| 6.27 23036
2.53| 3.08| 4.48/11.77| 7.29 .| 5.84| 170
0.07! 0.33 0.96| 2.53| 3.08| 2.80|11.05| 8.25|.6.05| 6.05123033
0.19| 1.05| 0.90| 5.11| 6.21| 3.47|11.00| 7.53| 0.90| 5.0623035
5.03| 6.12| 3.28|10.80| 7.52 4.58 7
0.15| 1.94| 0.84| 5.03| 6.12| 3.24/10.78| 7.54| 1.20/10.33 23157
0.03| 0.39| 2.16| 4.11| 5.00| 0.33| 5.60| 5.27| 0.54| 4.69/23436
0.07| 0.48| 0.54| 1.19| 1.45| 2.71/12.46 9.75 3.17| 3.17|23433
0.15| 0.80] 0.47| 1.80| 2.19| 3.42[12.69| 9.27| 3.90| 3.90|23147
0.07} 0.75 0.63| 2.51| 3.05| 3.06 10.64| 7.58| 9.65| 9.65|23425
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.~ CONTAINING NITROGEN, PHOSPHORIC ACID AND Porasa— Continued.

Manufacturer and Brand.

Sanderson Fertilizer & Chemical
Co., New Haven.
Atlantic Coast Bone, Fish and

Botash Gl s Gulsnc U IRp IRy
Complete Tobacco Grower.....
Corn Superphosphate......,...
i Tt VIR o A e
Bormuala Belor i sns f i L in oL
Kelsey’'s Bone Fish and Potash. .
Potato Maaupe . 1, 0 Lol
Top Dressing for Grass and

Gratay o Sl et e

M. L. Shoemaker & Co.,
Philadelphia, Pa.
Swift-Sure 4-8-5 Potato No. 1...
Swift-Sure Tobacco and General
Use 3-10-3

...............

1
i

]
=2} oooquoooou:-oo

o Wi m:PNU\N
1
B WO NOIW

g Grade. Place of Sampling.
8 9
2
4 i
Sampled by Station:
[
The Rogers & Hubbard Co.,
Portland.— Continued.
R, & H. Potato Fertilizer ... ... 2-10-4| Branford...........
R. & H. Richmond’s Special
Tobacco Bormular (5 haibdin - 5-4-5| New Milford........
& Tobacco Grower,
Vegetable Formula.......... 6-4-4| Hartford...........
R. & H. Tobacco Grower,
Vegetable Formula. ......... 6-4-4| Hartford...........
4-8-4 Perfilizer. 2o 0. 00k 4-8-4| Guilford............
F. S. Royster Guano Co.,
Baltimore, Md.
Royster’s Bully Guano........ 2-8-5| Plainville......... it
Royster’s Quality Trucker..... 4-8-7| Plainville...,........
Royster’s Spearhead Guano. ... 3-8-4| Thompsonville. ... ..
Royster’s Top Dresser......... 7-6-5| Plainville...........
Royster's Truckers Delight... .. 4-8-4| Milford............
Royster’s Valley Tobacco Form-
dyle W RS R D R e 5-4-5| East Windsor Hill. . .
Royster’s Valley Tobacco Form-
i L es Dl i LA S T e 5-4-5| Granby............
Royster’s Wrapper Brand. ..... T=3=0) Granby . . J... ..

Mattprdaoi s ita ot
Glastonbury. ..., .
CGromwelly 15, 6. 0000
Hamden fol o e

New Haven........

New Milford........

Thompsonville. .. ...
New Milford........

Nitrogen. o Phosphoric Acid. Potash.
5
9 :g 'g é 2

I R 8. 3 u b g s

g g et o E oa | 8 “

- P aEs g2 F el

To il Yo e 7ol | T6 o IesiEn s\

0.15| 0.75| 0.50| 1.74| 2.11| 2.90|12.81| 9.91| 3.95| 3.95/23148
0.03{ 0.28] 2.39| 3.93| 4.77| O. 4.95 4.75| 0.37| 5.06{23449
0.10| 0.35| 3.32| 4.96| 6.03| 0. 5.59| 4.98| 0.51| 4.58|22964
W lna b maal 4 961610311 0% 5.50| 4.95| 0.52| 4.42/22965
0.03| 0.57| 0.78| 3.30| 4.01| 2.53|10.54| 8.01| 4.07| 4.07|23156
0.04| 0.58] 1.72| 2.09| 0. 9.20| 8.25| 4.87| 4.87|23443
0.18] 0.87| 3.22| 3.91{ 1. 9.26| 8.03| 6.96| 6.96/23459
0.23| 0.69| 2.65| 3.22| 1. 9.38| 8.33| 4.69| 4.69(23453
0.52| 1.37) 5.04| 6.13| 0. 7.45| 6.67| 4.97| 4.97/23060
0.41f 0.68| 3.32| 4.03| 0. 8.70| 8.12| 3.98| 3.98/23444
0.13] 2.52| 3.85| 4.68| 0. 4.75| 4.45| 0.36| 4.93|23467
o nanlaeet 8. a3 1AL T8I0 4.93| 4.45| ....| 5.28/ 670
1.29] 0.45| 2.97| 5.23| 6.36| 0. 3.83| 3.53| 0.77| 7.08/23468
0.49| 0.43| 0.71| 1.65| 2.01| 0. 9.05| 8.15| 3.00| 3.11/22993
"0.01| 0.13] 2.94| 4.00| 4.86| 0. 4.28| 4.10| 0.58| 5.98(23063
)| 0.42| 0.73| 0.55| 1.70| 2.07| O. 8.75| 8.03| 2.22| 2.22|23451
1.24| 0.66| 0.52| 3.18| 3.87| 1. 9.15| 8.04| 4.17| 4.17/22865
7] 0.96| 0.24] 1.58| 3.55| 4.32| 0. 9.03| 8.20| 0.77| 6.28/23069
0.71] 0.73| 0.59| 2.47| 3.00| 0.65/10.43| 9.78| 3.22| 3.22|23447
0.73| 0.83| 0.46| 2.46| 2.99| 0. 8.80| 8.30| 4.08| 4.08(23450
1 1.25| 0.54| 0.53| 5.09| 6.19| 0. 6.59| 6.19| 4.01| 4.19/22989
0.07| 0.62| 1.72| 3.24| 3.94 12.60| 9.45| 1.58| 5.44/23463
0.06] 0.47| 1.21| 2.63| 3.20 14.28(11.50| 0.36| 3.08(23460
0.00} 0.47| 2.75| 4.15| 5.05 8.25| 6.50| 0.86| 7.98|23464
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:g Manufacturer and Brand. » Grade. Place of Sampling.
ke ;
w
Sampled by Station:
Springfield Rendering Co.,
: Springfield, Mass. | -
923446 Animal Brand 3-8-4........... 3-8-4| Thompsonville. ... ..
23445 Market Garden Grower and
Top Dresser 5-8-7. .1 ... .. 5-8-7| Hazardville.........
23452| Special Potato, Onion and -
Vegetable 4-8-4............. 4-8-4| Stafford Springs. . ...
23454| Tobacco Special 5-4-5......... 5-4-5| Thompsonville. .. ...
Standard Agricultural Chemical '
Corp.,
New York. :
136| Prepared Alphano Humus... ... 1. il Hartford o | |
127 -Super-Alphano!/i i s il 0 5-T-4| New Haven:.......
Virginia-Carolina Chemical Co.,
¥ New York.
30| Aroostook Potato Grower...... 5-8-7| Guilford............
90 Champion Bramd " =, = i 4-8-4 g Sk
23189| Double Owl Brand............ 4-8-6 et T o
93| Fish, Phosphate and Potash
Beandlode o e i 2-8-2| Rockville...........
94| Indian -Chief Brand . ... ... ... 5-4-5| Hazardville.........
23198| Perfection Brand . ............ 3-9-5| North Haven.......
92l Fin=Top Brand i s i s oo 8-6-6/ North. Haven.......
666] Tip-Top Brand. ... .15 .. ... 8-6-6/ New Britain........
Wilcox Fertilizer Co., Mystic. :
132| 4-8-4, Fertilizer............... 4-8-4| Montville.. .........
133| 5-8-7, Pertilizer. .. ... ... . 5-8-7| Woodstock. ... ....
804l 5-10-5, Miixture {50 ail R as 5-10-5| Ellington...........
1311 Corn Speeialiii el of ol 0 3-10-4| Montville..........
23296/ Bish and Potash . /.0 0. 3-8-3| Mystic. ............
128| Potato and Vegetable Phosphate 4-8-6| Ellington...........
2382921 Dobacco opeeial i i e (i ol e 5-4-5| Ellington...........
S. D. Woodruff & Sons, Orange.
23188| Home Mixed Fertilizer........ 4-8-6| Orange.............
Worcester Rendering Co.,
Auburn, Mass.
23475| Prosperity Corn and Grain 2-8-2 2-8=21 Putnam. {65 0
23476| Prosperity Market Garden 5-8-7 5-8-7| Putnam............
23473| Prosperity Potato and Vegetable
Fertilizer, 4-8-4............. -8-4| Norwich...........

MIXED FERTQ?ERS

@ R 5
CONTAINING NITROGEN, PHOSPHORIC AcCID AND PoTAasa— Continued.

81

In nitrates.

Nitrogen. ; = Phosphoric Acid. Potash.
| s / §5 )
g =3 LR :
# L e g2 | ¢ Shbiig :
g = z = | & Sl -
g Sl g8 | ¢ .| &8 5 : g
= £3 £9 - =02 ® = 35 & = -2
e e s [os pas b, Rl s
A S R S ) el el S le st e B aee F it
ol E R B R R S e e S
0.54| 0.88] 0.74| 2.52| 3.06| 0.70| 9.25| 8.55| 4.14 4.14/23446
0.63] 1.18 0.93| 3.90| 4.74| 0.83| 9.55| 8.72| 7.44 7.44|23445
0.00 0.91| 0.74| 3.06| 3.72| 0.65| 9.03| 8.38| 4.18 4.18|23452
0.00| 0.55| 1.84| 4.16| 5.06 0.78| 6.23| 5.45| 0.52| 5.43/23454
e s e B 8 GG HR0R60] X TR EER IO 99 136
1.52| 0.00| 1.80| 4.43| 5.39| 0.38| 7.52| 7.14| 0.60| 4.17 127
3.17| 0.61| 0.23| 4.05| 4.92| 0.95| 8.83| 7.88| 7.13| 7.13 30
2 48| 0.46| 0.28| 3.22| 3.91| 0.93| 9.08| 8.15| 3.75| 3.75 90
2 59! 0.41] 0.25| 3.30| 4.01| 1.18] 8.93| 7.75| 6.38| 6.38/23189
0:86| 0.27| 0.40| 1.66| 2.02| 1.13| 9.28| 8.15/ 1.76/ 1.76 93
0.54| 0.39] 3.09| 4.38| 5.33| 0.45| 4.82| 4.37| 0.44| 4.53 94
| 1.91| 0.50| 0.19] 2.60| 3.16|1.65(10.23| 8.58| 5.08| 5.59/23193
2.57| 0.57| 0.19| 6.16| 7.49| 1.00| 6.95| 5.95| 3.44| 4.83 92
ol e B 38] T 16 1091 7131604 01 11" 5,561 666
0.17| 0.83 0.80 3.50| 4.26| 0.95| 9.53| 8.58| 4.16| 4.16| 132
0.14| 0.74] 1.30| 3.97| 4.83| 2.48(10.85| 8.37| 3.93| 6.74 133
0.15 0.85| 1.23| 4.07| 4.95| 1.70[11.55| 9.85| 4.47| 5.23| 374
0.12| 0.60| 0.80| 2.39| 2.91| 0.78]11.25/10.47| 4.02| 4.02| 131
0.18] 0.64| 0.77] 2.66| 3.23| 0.83[12.10[11.27| 3.36| 3.36/23296
0.09| 0.48] 1.09| 3.24| 3.94| 1.40| 9.85| 8.45| 2.99| 6.19| 128
0.26] 1.51| 4.14| 5.91| 7.19| 0.28| 5.68 5.40| 0.73| 5.85|23292
0.00 0.20| 1.21 3.19| 3.88| 1.00| 7.97| 6.97|10.76/10.76/23188
0.09| 0.20] 0.43} 1.76| 2.14| 0.70| 9.05| 8.35| 2.31| 2.31 23475
0.97| 0.83| 1.11| 4.08| 4.96| 0.79| 8.68| 7.89| 7.12 7.12|23476
0.77| 0.70| 1.15| 3.32| 4.04| 0.65| 8.75| 8.10| 4.00| 4.00 23473
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: ot
TABLE XIV. A/NALYSES OF MIXED FERTILIZERS
£ Manufacturer and Brand. Grade. I " Place of Sampling.
£ :
‘5 .
3
Sampled by Purchaser: C ok
American Agricultural Chemical e
Co., New York.
75| National Complete Tobacco
Beptilizer o on L0 o vk 65-4-5| Thompsonville. .....
Armour Fertilizer Works,
New York. i
22610| Armour’s, 4-8-4. ... .ieiuiinnn 4-8-4) Preston City........
22611| Armour’s, 5-8-7.......covuunnn 5-8-7| Preston City........
The Berkshire Fertilizer Co.,
Bridgeport.
22814| Berkshire Tobacco Special. . ... 7-3-5| Windsor Locks. .. ...
22909| Berkshire Tobacco Special. . ... 7-3-5| East Windsor Hill
|Bowker Fertilizer Co., New York; .
342| Bowker’s Fertilizer, 5-4-5...... 5-4-5 Suffield............
The E. D. Chittenden Co.,
Bridgeport.
23178| Chittenden’s Tobacco Speczal ;
Ard=Heroalinas palae doshe deinls 5-4-5| Silver Lane.........
" L. T. Frisbie Co., New Haven. _ Gkl
23080| Frisbie’s, 5-8-7... . covvvvuennnn 5-8-7| Manchester.........
23144| Prisbie's, 5-8-7... ..covverennn. 5-8-7| Norwich....... ey
23143| Frisbie’s Special Vegetable and
: Potato Grower, 4-8-4........ 4-8-4| Norwich...........
International Agricultural Corp.,
Boston, Mass. :
23387| Tobacco Fertilizer, 7-6-7....... 7-6-7| Suffield............
New Jersey Felgilizer & Chemical
0
New York. :
22970 “Croxton Big/Gropll s ol b 5-8-6| New Preston........
Olds & Whipple, Inc., Hartford.
23076| High Grade Potato Fertilizer, |
i BEB s ikl v s T bt 5-8-T7| Windsor Locks......

== Nitrogen. iz Phosphoric Acid. " Potash.
D .
& '—g '§ :g)"g % :05 . 3
g % 2 il e z
Bl ouw L ooy A il S e
Bl ao bERB GBS W S BE L Gl S
& 98 | &5 | £ S|l = o Hi < -
Ll s T eR L el B el e d ] el e
o S o R o O o S SR il = B i o R
4.50| 5.47| 0.38| 4.65| 4.27| 0.44| 5.24| 75
.| 3.48 4.23 .. .122610
.| 2.89] 3.51 22611
5.82| 7.08| 0.26 4.81| 4.55 5.90(22814
6.02| 7.32 o 1L i 6.06/22909
3.92/ 4.77| ....| 4.68 4.96| 342
3.72| 4.52| 0.38] 5.63| 5.25| 1.33| 6.09/23178
4.04| 4.91] 0.75| 9.28| 8.53| 6.94| 6.94/23080
4.03| 4.90] 0.73| 9.73| 9.00| 7.22| 7.22(23144
3.08| 3.74] 0.68| 9.15| 8.47| 4.26| 4.26/23143
| 2.21 5.70| 6.93| 0.35] 6.35 6.00| 0.47| 7.36/23387
A 419 5.09] 0.83] 9.67| 8.84] 6.22| 6.22/22070
4.42| 5.37| 1.57| 9.23| 7.66| 0.97| 9.16/23076
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TABLE XIV/ ANALYSES OF MIXED FERTILIZERS ey
2 Manufat‘:.turer and Brand. Grad'e Place of Sampling.
8
e
Sampled by Purchaser:]ﬂ
The Rogers & Hubbard Co., ;
Portland.
22785/ R. & H. Tobacco Grower, Vege-
table Bormulald . . a0, 6-4-4| Burnside...........
F. S. Royster Guano Co.,
Baltimore, Md.
140| Royster’s Fertilizer, Sample A. . 7-3-7| Rockville.. ...
141| Royster’s Fertilizer, Sample B. . 7-3-7| Rockville...........
' The Worcester Rendering Co.,
Auburn, Mass.
3016568, Fertilizerl S il Al - - e 6-6-3| Manufacturer’s Sam-

CONTAINING NITROGEN,

MIXED FERTILIZERS

§%

85

PHOSPHORIC ACID kN\D Porasa— Concluded.

Nitrogen. < Phosphoric Acid. Pota_sh.
5 %;8 g

_ e 82| 8 :
; 8 £ S 82| 3 2 s c
3 : 0 e S = '8 ] Z
® g Bl oy ; SR L i el : g
Bl - Liae iR oo fas boB 5 S5 | 3 | 8
= s Sl e ga | £ 5 =l B 3
e = [ 8FL B e |t | O Gl s e e e
%l %| %| %| % o ihign b ion el OB T Oh

4.99| 6.07| 0.70| 5.19| 4.49 4 42|22785

.

5.84| 7.10 4.30 6.06| 140

4.48| 5.45 6.70 6.57| 141
48/1.83 | 0.81| 1.37| 4.49 5.46 0.83| 6.70| 5.87| 3.31 3.31 1

by purchasers.

ere sampled by the

SPECIAL MIXTURES AND HOME MIXTURES.

Twenty-eight samples of home-mixed goods or fertilizers mixed

manufacturers according to
ave been analyzed and are reported in Table XVIL

formulas furnished by purchasers,
Eleven

Station and the remaigder were submitted
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{
TaBLE XVII/ ANALYSES OF SPECIAL MIXTURES
:2 Manufacturer. s Place of Sampling.
a ;
& -
Sampled by Station:
195| American Agricultural Chemical Arthur Manning, So Manches-
Co, New Yorkl, o do iy v, Ter.ci o v Ml o
188 Apothecames HallliCo., Wa,ter- -
iyl s S e A.F. Newmarker, Rockville. . .
194 Apbothecanes Hall Co., Water-| Arthur Manning, So. Manches-
UL o o Gl i R L B e RS R e A
193} Berksh1re Fertilizer Co., Bridge-| .
POTLL Lrel B & &
196 Berkshlre Fertilizer Co., Bridge- A ]
15 egrein DU R e e U
23386| L. T Frisbie, New Haven..... L. P. Hickey, East Hartford. . .
192| Olds & Whipple, Inc., Hartford| Arthur Manning, So. Manches-
3 e R o SR T L DR e
22867 - L e AW, Ryan, Stratford. . .0 0.
22868l T e e EWERyvAn I Sitatford, .y L
2y e Dt S o ey Ul Geo. Webster, Rockville. ......
Sampled by Purchaser
2244200 0 L S e e American Sumatra Tobacco Co.,
Bloomﬁeld .................
2043 el ivtd| R ERIS e B Sl el el Tk 5§
22B0B e N B LR s 4 ¢
P e R T A & i
2ABUORN TSR e e e & «
Pl oy d e T e S A I e ¥ G
AR e e R e S ¥ @
SHEPARG I p e i M S s e e & « i
23388 Apothecaries Hall Co., Water-

i bE e el LS A e T W. J. Burgess, Thompsonville
23348 Berkshlre Fertilizer Co., Bridge-

OTEaR S s H. Rashall, Ellington.........
23176| L. T. Frisbie Co., New Haven..| W. T. Clark Nogwich.! .. .....
23074| Olds & Whipple, Inc., Hartford| H. E. Wells, Windsor Locks.
23075 “ & H. E. Wells, Windsor Locks.
22948 . v G. Stephen Potwine, Warehouse

e e GRS 0 )

23029 L & G. Stephen Potwine, Warehouse
Boint il ot el

23308 & « H. Whitaker, Hazardville......
23309 & & H. Whitaker, Hazardville... ...
Pk B el Jese S N Sl (R P Al%-f'lﬁ Sullivan, East Windsor
. Il AR e

87
AND HOME MIXTURES\.\
Nitrogen. § Phosphoric Acid. Potash.
- gl s :
i| 2 el 2 : .
3 | alest o3 3 3 e g
g1 @ = g L wa | 2
8 g e i e8| 2 = o= g o g
Pl o pEslas 4083} & | @ |82 4 8 3 2
B e Rl Fla)E] 2
bl ol a2l 9| %|%|%|%| % %
| 5 64| 6.86] 1.18 6.00| 4.82| 0.41| 5.31] 195
'5.35| 6.50] 2.18| 8.10 5.92 0.78| 8.24| 188
6.11| 7.43| 0.98] 6.15/ 5.17| 0.65| 6.24| 194
7.91| 9.62| 0.80| 2.88| 2.08 193
4 5 69| 6.92| 1.55| 6.23| 4.68| 0.64| 5.91| 196
' 25| 6.50| 0.38] 8.53| 8.15] 0.89| 8.70| 23386
. 2?52) 7 44| 1.08| 6.38| 5.30| 0.36| 6.30| 192
02| 4.77] 1.43(11.37| 9.94| ....| 7.36| 22867
i.go 5 71| 0.56| 8.20| 7.64| 5.87| 6.12| 22868
476| 5.79] 0.93| 928 8.35| ....| 4.64| 187
lsmelig pal L H S 80 0.16| 5.93| 22442
| Cla.s7l ....| 0.16| 6.04] 22443
: gﬁgi Zﬁgg "l eigsl 1.} 0.31] 7.77| 22608
‘| 6.14| 747 ©..0| 5.55| ....|trace| 7.54| 22444
‘| 553 6,72 ....| 4.64] ....| 0.29| 8.58 22590
15708 6:18| ....| 4.96| ....| 0.16| 9.44| 22467
‘| 502\ 720! ....| 5.36] ....| 0.35| 7.74| 22609
‘1521 633 .| 5.39| ....| 0.15| 8.92 22489
0.13 | 5.50| 6.80| 0.30| 6.00| 5.70| 0.57| 9.13| 23388
| 6.68] 8.12 |3.75 0.81| 7.88| 23348
93| 5.99| 0.45| 9.88| 9.43| 6.09| 6.09| 23176
: %.33 7 20| 1.10| 6.10| 5.00| 1.44|11.72| 23074
5 67| 6.89| 1.06| 6.28| 5.22| 1.54[11.39| 23075
| 3767| 448 ....| 5.78| ....| 0.98{14.03| 22948
1 2 95| 8.59] 2.3314.24]{11.91] 4.99| 4.99| 23029
78l 7.03| 0.28| 5.80| 5.52| 0.51| 6.66| 23308
: g.gg 6.81| 0.30| 6.00| 5.70| 0.52| 6.73| 23309
‘| 6 16| 7.49| 0.43| 3.85| 3.42| 0.76| 5.87| 23177
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VII. MISCELLANEOUS FERTILIZERS, AMENDMENTS

AND WASTE PRODUCTS.
WOOD ASHES.

Twenty samples have been examined. No. 22959 was wet and
low in potash. No. 28302 was also low grade. The other samples
submitted contatned from 4.80 to 7.83 per cent of potash and
were of good quality. Wood ashes contain f

rom; L te 2.5 1per
cent of phosphoric acid and 30 per cent or more of lime, but they
-are an expensive source of potash:” The prevailing price quoted
is $5.00 per unit, which is abbut five times the cost of ‘other
equally available forms of potash;

Analyses are given in Table XVII17 :

SHEEP MANURE, ETC.

Fourteen sdmples of this class of materials have been analyzed,
ten of which were sam

pled by the Station agent. Analyses are
given in Table XIX.

Ton prices have ranged from $30.00 to $50.00, the avcerage
being about $45 00. '

BT O a ot o s il S | =

SR S (e e i ot

TS g AT SR Cap e ——
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TaBLE XVIII. ANALYSES OF Woop AsuES, ETc.
2
8 =3
: 3 i)
SR 3
< "_‘Q' té
) =
Manufacturer. Purchaser. % 2 '%;
i ohal %
Station: ol
]ohn%%?géf%?z%know, Canadal J. E. Lathrop, Burnside.| 1.22) 2 47
Sampled by Purchaser: Ao
da| Hatheway : -
e 2.03| 7.49| 12.1
e « ot e 1.90| 5.70| 24.20
« « « 2.33| 7.08| 14.56
: g < §¢ 2.28| 6.01| 14.25
: A 4 4 2.40| 5.07| 16.22
. ¢ & “ 2.25| 5.88| 11.38
4 ' “ # “ 1.80| 7.63| 6.83
: % " & 2.10| 5.99| 13.78
’ 4 & ¢ 2.95| 7.83| 11.40
“ & & ¢ 2.08| 6.01| 10.63
. 4 4 & 2.08| 4.98| 18.75
. i 2 East
“ : Hlﬁl;r?fgord?.r e 2.10| 6.86| 7.65
i A East
: | H‘ﬁlgtlfgordBmsa .| 1.88] 6.27| 10.43
& “ Henry Sachs, Colligsxéille 2.18| 6.82| 8.00
tman e,
5 ) Stii%i’}?a?tﬁ%.‘&.é.. 1.93] 6.48 8.71
t , Hartman o
§ : . ?iré.e, Hartford: 2L olibo. 1 .4'; %gg ggg
Lucian North, Avon, Conn. ..| S. W. Eddy, Avon...... s g :
A ; Sperry & Barnes, New d
""""""""""""" aven.l. Aol LR iRl 6 -
..... A. S. Pons, Bristol......| 1.45| 3.19 Y
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Manufacturer or Brand.

Station No.

Purchased; éampled or Sent By.

23260 American Agricultural Chemical
Cot, New York City. & 0. .
23008| Armour Fertilizer Works, New
Norkdes ol (R Can Bl
23393| Berkshire Fertilizer Co., Bridge-
poBLiso Nt s oben s e

22982| Sheep’s Head. Natural Guano
Co., Aurora; Tllinois ... ¢
22991| Groz-It. Pacific Manure & Ferti-
lizer Co., San Francisco, Cal.
23457| Premder. Premier Poultry Ma-
nure Co., Chicago, Illinois. . .

23458| Premier. Premier Poultry Ma-
nure Co., Chicago, Illinois. . .

22983 Wizard. The Pulverized Manure
Co., (Chicago, inois syl
23043| Wizard. The Pulverized Manure
Co.Chicago, dllinoisei s 11
22986| So. American Sheep and Goa
Mawnure. Sanderson Fertilizer
& Chemical Co., New Haven
180| Groz-It. Pacific Manure & Ferti-
" lizer Co., San Francisco, Cal.
181| South American Sheep and Goat
Manure. Sanderson Fertilizer

& Chemical Co., New Haven
22811/ ! Pigeon Manure (kept under
cnvier) -l ko eiea) Sliae el
22812 2 Pigeon Manure (exposed to
~ weather)

- Station Agent from Geo. S.
‘Phelps & Co., Thompsonville
Station Agent from Collins &
Freeman, Branford.........
Statien Agent from C. Bucking-
ham & Co., Southport......
Station Agent from Cadwell &
Jones MHsrtlordh e so i il o
Station Agent from Meech &
Stoddard, Middletown. .. ...
Station Agent from Lightbourn
& Pond, New Haven... .....
Station Agent from Lightbourn
& Pond, New Haven........
Station Agent from F. S. Bidwell
& Co., Windsor Locks.... ...
Station Agent from F. C. Benja-
min, Danbury

Station Agent from Factory.. ..
C. L. Bardo, New Haven

C. L. Bardo, New Haven

Karl Jursek, Mt. Carmel. .

Karl Jursek, Mt. Carmel

! Water 42.369,
2 Water 59 359,

Total nitrogen.
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SpEEp MANURE, ETC.
Ammonia . Phosphorio Acid. Potash.
t%%l;{\;atiléx;égg. Available. Total.
. | il nilang il buatinn B Pt
o 15 'g 5 = g g g -
Bubpdiatoplee g HE (e BLUE L 080 L
4 5 & ) & &) =
% % % % % % % %
ol i L 1.30 | 0.75 | 2.07 | 2.00 | 23260
1.59 | 1.50 0.98 | 1.00 | 3.04 | 2.00 23008
2.84:1-2:18 1.28 | 1.00 2.14 | 2.00 | 23393
. 300|273 |1.66|1.00|1.75 1.25 | 2.07 | 2.00 | 22982
1.62 | 1.80 0.81 1 1.25|2.76 | 3.00 | 22991
2.20 | 2.25|0.80 | 1.00 0.88 1.25 |"2.57 | 2.00 | 23457
6.38 | 5.00 | 3.10 | 1.70 | 3.28 270 | 1.44 | 1.30 /23458
9500 |loid30l1 .36 [71:25 [id45 2.04 | 2.00 | 22983
944 |2 10, 71050 1500} - 1. 43, 1.56 | 1.00 | 23043
EIsRai SOl B, SEBEs0a s 1.00 | 2.70 | 2.50 | 22986
1 52‘ 0.90 2.94 180
1.81 1.00 2.87 181
4.62 ol e el T 1.39 22811
113 1.19 0.77 22812
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SEWAGE SLUDGE.

142, Siudge from Sewage Disposal Plant, Stamford.
Analysis: .

Water 17.34 per cent, ash 88.95 per cent, organic and volatile matter
43.71 per cent, nitrogen 2.27 per cent. %

21860. Activated sludge. Sanitary District of Chicago.

Manufacturer’s sample. This is the product obtained in the
process of purifying sewage by aeration methods.

Analysis: - I

Nitrogen in ammonia 0.06 per cent, organic nitrogen 5.42 per cent,
total nitrogen 5.48 per cent, active insolu%le organic nitrogen 2.93 per
cent, inactive insoluble organic nitrogen 1.79 per cent, available phos-

phoric acid 3.00 per cent, total phosphoric acid 8.91, total potash 0.79
per cent. L

The activity of the insoluble organic nitrogen is about 62 per
cent by the method employed (alkaline permanganate).

LIME.

The application of lime for purposes of soil improvement has
been practiced since very remote times. Marl and ash were used
for this by the ancient Greeks and Romans and in early English
history the practice of spreading chalk on the land is recorded.
The early colonists in America brought the practice with them,
and marl, ashes, and gypsum or land plaster are conspicuous in
the records of colonial agriculture. With the advent of artificial
fertilizers the use of liming materials was largely suspended but
modern agricultural practice has restored lime to wider recog-
nition than ever before.

In the earlier sense of the term “lime”, a miscellaneous group
of calcium-containing materials were included such as marls,
chalk, oyster and clam shells, limestone, marble, and the ashes
of wood and other organic substances in which calcium is com-
bined wholly or in part as carbonate; gypsum or land plaster which
is calcium sulphate; and phosphate of lime which is derived from
phosphatic rocks and from bone. The current usage of the term,
however, is more restricted and applies chiefly to calcitic and
dolomitic limestones, oyster shell lime, calcareous marls and the
several forms of lime derived from them.

The practical use of lime in New England may be discussed very
briefly as follows:

1. The chief function of lime is to make the soil less “acid”.

The exact nature of this “acidity” is a matter on which scien-

tists are not entirely agreed, but all agree that lime will change
the reaction. '

2. The soils of Connecticut are usually acid, due to lime -

deficiency of the rock from which they are derived, the relatively
high leachiness of our soils, and the long period of time which

R o e L I R N R O e B I R D3 P T, v
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illable area has been under cultivation. Also, due to
ﬁlzsfrgfi;%?etlfactors of origina} soil mater_ial, legchlness and past
agricultural practice, our soils vary widely in the degree of
ac}‘g’;d.ltyWe are not so much concerned with soil acidity as such,
as with the success of a large number of crops such as clover,
_ alfalfa, timothy, redtop, tobacco, potatoes, tomatoes, lettuce,
beets, carrots, spinach and many others. It.has also been
shown, particularly by the Rhode Iglqnd Station, that crops
vary greatly in their sensitiveness to acidity and in their response
to applications of lime. For instance, red top, strawberries
\\ilrid watermelons do very well under acid conditions while others,

e beets, onions and alfalfa, require a condition much less acid.
Certain diseases, like potato scab and tobgcco root-rot, are con-
trolled by keeping the soil moderately acid. : )

4. A knowledge of the intensity of soil acidity is manifestly
of great importance as a guide to farm practice in ”regard to
any given crop to be grown. The “litmus paper’ test was
formerly used in this connection, but it is not sufficiently sen-

. sitive to show the finer distinctions in soil reaction that modern
research has shown to be necessary, and there are much better
methods, which, while far more perfect, do give_a.falrly accurate
estimate of the degree and intensity of the acidity. :

5. Our liming practice should therefore be based on the
following information:

a— What crops are to be grown?
" _b— What amounts of stable manure are used?

¢c— What kinds and amounts of fertilizer are used.?
d~ When, in what form and what amounts has lime been
used? ; :

e~ What is the reaction of the soil?

This last can be learned by sending representative samples

from various fields to the Experiment Station. Such samples

- should be accompanied by the information indicated in a, b, ¢
and d above, if advice is desired relative to the use of lime.

The inference should not be drawn that we now have ac?}lrate
information on all the problems concerned Wlth “aqldlty, but
progress is being made and on certain crops there is quite accurate
information.

The relation between actual lime (calcium oxideZ QaO), and the
several natural and manufactured lime products is illustrated as
follows: If 100 lbs. of pure crushed limestone are burnoed in a
kiln at suitable temperature (650-900 °C. or 1200-1650 F.), 56
" pounds of actual lime (calcium oxide, CaO), are obtqlnqd, the
remaining 44 pounds being lost in the form of carbon dioxide gas
~ (CO). This actual lime is known also by other names such as
_ “stone lime” or “quicklime”. Actual lime or quicklime is very

I N s P Wy
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irritating to handle and in practice slaked lime is more often used.
This is obtained by treating quicklime with water, with which it
combines vigorously with the production of considerable heat.
There is enough moisture in the air to accomplish the slaking
process, but a longer time is required. The 56 1bs. of actual lime
obtained from the original 100 lbs. of lirhestone will obviously
increase in weight as it combines with water and will weigh 74
Ibs. when completely slaked. This slaked lime is otherwise known
as hydrated lime, calcium hydrate or calcium hydroxide. When
quicklime is allowed to air-slake, however, it absorbs carbonic
acid as well as moisture from the air so that the product is a mix-
ture containing some quicklime, hydrated lime and carbonate of
lime, or, in other terms, calcium oxide, calcium hydrate and
calcium carbonate. i

The changes described take place also in the case of limestones
which contain magnesium (dolomitic limestones), the product of
burning being in such cases the mixed oxides of lime and magnesia.

Commercial liming materials are judged on the basis of actual
lime and magnesia (oxides of calcium and magnesium), which they
contain, and upon their degree of fineness. The various products
are quite variable in composition but in general they will contain
mixed oxides about as follows:

Oxides of calcium

Material ; and magnesium
(CaO + MgO)
Carbonates: %
Tamestonesil. daialo 0r e Bt e s 45-55
Oystershells . o0 L SRR ERL T MR SO R ol 40-50
B oy o s 40-50

Burned Lime: i
Hydrated lime, high grade, less than 109, car-

henatesi o el (LRI I T 65-75
Low grade, mixture of hydrate and carbonate. . ..55-65
Lime ashes........... R ol e s o RS 50-60

The effectiveness of lime in the soil will depend directly upon
its degree of fineness. Neither the carbonates nor hydrated limes
are readily soluble in soil water and the rate at which they will
be dissolved will depend upon the size of the particles. The smaller
the grains the greater the relative amount of surface exposed to
the action of the solvent.

FINENESs OF LiME.

Since there is a direct relationship between the fineness of lime
products and their rate of availability in the soil, it might appear
that the greatest degree of fineness is desirable.  Yet because of
the cost of grinding the lime to a very fine condition and the rapid-
ity with which such material disappears in the soil, a medium
ground lime seems to be the more desirable commercial product.
A reliable authority assumes that pulverized limestone, all of
which will pass a 10 mesh sieve, 709, of which will pass a 50 mesh
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sieve, and 509 of which will pass a 100 mesh sieve, should give
excellent results and yet be cheap enough to make its use worth
while. In Ohio the standard required by law for agricultural
ground limestone is that 95% of the material shall pass a 10 mesh
screen, 507, shall pass a 50 mesh screen, and 30% shall pass a
100 mesh screen.

If immediate effects are desired in the use of moderate quan-
tities of lime for a special crop of high money value, extreme fine-
ness may be desirable, regardless of the greatly increased cost. .
This is usually obtained in hydrated limes. y

In table XX are given analyses of 46 samples of lime. Some of
these were collected and examined two years ago but the results
have not been published. ;

COMMENTS ON ANALYSES.

92349, This was a sample of limestone dust which accumulated
in the manufacture of poultry grit and was not offered for sale as
an agricultural lime. : ;

23030, 23031, 23254, The first two samples were submlttgd by
purchasers. The manufacturer advised that the analysis- of
23030 was quite unlike the composition of their product as shown
by frequent check analyses of their own. Accordingly an official
sample, 23254, was drawn which was supposed to be the same
. material as 23030 but was sampled from different stock. This
" showed a composition substantially in accord with the manu-
. facturer’s claim and in agreement also with purchaser’s sample
23031. Evidently 23030 had become mixed with some material
containing a relatively large amount of insoluble matter.

The cost of lime, so far as ton prices have been quoted to us,
show considerable variation. Thus, four quotations for limestone
have varied from $6.75 to $10.00 per ton. For hydrated lime,
. containing from 62 to 77 per cent of effective oxides, prices have
. ranged from $9.50 to $15.00.
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TABLE XX. ANALYSES OF : : : LiMBSTONE, ETC.
= Chemical Analysis. Mechanical Analysis.
E (Ca0). Magnesia(Mé:O)- el s
s - 3 @ = &
ol 2 . {71 %
2 Manufacturer or Brand. Place of Sampling. X g ..§ % 2 ‘-8 & 2 - < ﬁ Z=
=) . & A 3 E 9 'g 8 8 8 ¢ & 8 g
2 . B o e B E SR e B
: ; e e s e e
< : [
Ground Limestone‘“ : iy : :’ % % Yo % % % % o %o %o %o
Manufacturer Unknown. i > .50|23482
23482 | Berkshire Ground Limestone... ... ... ey Satiiparen | .| ow17. ... {51.12] 6.13[28.18) 95.00| 85.50| 76.50/67.00)63
C. W. Coe & Sons, Northford. 494
23494 | Ground Limestone. ... . ... R e e o e e ‘ B o070 53.61| 3.21/.....| 78.50| 61.00| 52.50|45.00/43.0023
: “ :
Kapailo Mfg. Co., Inc., New York. | ; 22349
22349 | Limestone Dust....... b it he New Haven............. g . 21.09/ .... |51.88| 1.85}.....] .....]100.00 87.00109 0030 .00
Grangers Mifg. Co., West Stockbridge, Mass. : .50[19944
1 19944*| Grangers Agricultural Limestone . . . .. . S Hazardville. . . . . . . I35.00| 9.84 1.00 |46.64[13.84.....| .. ... o z;g .gg S gg sbaed s
19945* - SR T R LT A pullield. o0l D L 135.00] 9.78| 1.00 [45.50{16.22.. ...} ...} = ... Lt a0l anse
19946* “ IRl e Dl Waterbury: Sl il . . . 135.00] 6.88) 1.00 |50.34| 8.80}.....| ..... e ol Soie
23030+ « « el B s O Hartford. . ol .. . 0.6 gg .% 2% .gg ..... igg .88 }88 '88 gg go Grn
230311' £ A e e N O e A Avonssitimaic bt - |, e QRO s 4 GO | . 8 5 39254
23264 | Grangers Limestone . ... .............cccuue... Windsor " 0 e e 196 ST 948 L7000 100.00/100.00| 99.50(93.00 8900 2 e
334 Granvers Tamrestone =t e 00 ci BT Roskylle i eiei 0. . | . 1 0.58)..... [52.43| 6.37]41.22}......] ..... s
Clifford L. Miller, West Stockbridge Mass. it 23491
23491 | Monarch Brand.................... v Bridgeport.............. 136 87| 8.42|13.72 [51.69| 5.63(39.46] 98.00| 87.00| 77.00/66.00162.50
The Stearns Lime Co., Danbury. ‘ : .30(18529
18529 * Ground Lnnestone .......................... Danbnr 2 S it | | | y o . ... AERTI DI A6 (6710 g BT R e S bl 88.80]..... 76.5 90 8561
d8BG 1T R U e e e R e Z R Rexbury " tio s 0. .. . e R e SIEZ by W RS ee il S e MEia Ve A5 Shbligaer
19941* £ SN e e Branford .. @ ... . 5143 .00| 4.44| 2.00 50.50| 9.45|..... S ST U .
White Marble Products Co., Ashley Falls. 48 .80(18530
18530*| Ground Limestone........... bl Ty ey Ashley Falls, Mass....... s B 20L62It S FIB0L60] - L PR B W S A0 G0 8 '\ 18560
18660 || Cround Limestone: 7 pdl o is o Sl i 8 G Roxhurys Je i | | R e R 510 Bt R e kB el L R
Hydrated Lime.
Cheshire Lime Mig. Co., Cheshire, Mass. : |.....]20013
20018 - Agricultural Time L 0l v it s Hartford. . ... .. 8158.00| 2.48| 0.60 63.76] 1.36).....1 ..... S
;  Conn. Lime Co., Canaan. . : | ....|19943
19943*| Agricultural Lime. ....... S T e Hartford. (o e . - . 31.37027.00 |78.75| 1.78] 4.41] ... o] ooen sl 1000
19948* Dy Hydrated Time. . oo oo i foen i Lltehficld s v o .. - 30.46| L. s e LSS B e R 19949
. 19949* Air Slacked Lime (waste)..........ouueruns.n Canoanato it | B 20.67].. ... Rl e R A T v b RSl B B S ol A
20014* Canaan Agricultural Lime. .. ... .. ....00ouuns Canagh s | . 14]52 .00|29.25(23.00 [73.39| 1.00] 3.90 ... |l ..onof connnfer ol 5001t
gggg: Lee Hydrate, Conn. Bragxd ................... East'Canaan it . . R 3008]:. ... ’éggg ]iég e taipe bl s e 013
Air Slacked Lime (waste)... ... .ol iv i Cahiaaitdzr e nininis. | ; . BRI 27 801 : 700 s oy e d i sioles (MRS O e E s e
23485 | Agricultural leeF .......................... Hartford........cooovn. _ b 12.51] .. ... |64.13| 1.33[15.47| 91.00 g .gg gi '568 %ggg ‘%‘%:gg gg 156
23486 | Burned Lime Screenings...................... Ellinstonscie s o ie. . . 752310 68.67| 1.00| 4.32| 73.00 . . :
Hoosac Valley Lime Co Adams, Mass. Al ‘ .00[23077
23077 1|  Agricultural Time .0 ..o i e Warehouse Point........ 8158 .00 0.69| 0.50 |61.27| 3.38|..... 75.50| 52.50| 39.50]29.00|26.00
* Analyzed in 1922.
t Sampled by Purchaser.



\

98 CONNECTICUT EXPERIMENT STATION BU’i‘fETIN 261.
TABLE XX. ANALYSES OF
ZO. Manufacturer or Brand. . Place of Sampling.
£ :
kS
%7} 5
Hydrated Lime. ;
Knickerbocker Lime Co., Philadelphia.
23489 | Knickerbocker Hydrated Lime........ o AL i Glastonbury........ 8
. Lee Lime Co., Lee, Mass. 5
pas a0 vdrated Timed ) Jo 0G0 i ks Sl d Iasviord SRR L, |
2RSSR N onicyltunal Time oo L Hartford S LGl L |
23492 | Lee Hydrated Agricultural Lime.............. Reguabucked e gl | |
Clifford L. Miller, Stockbridge, Mass.
228331 Hydrated Agricultural Lime.................. BevoniSHE et Sk |
New England Lime Co., Danbury. i
20012% Adam’s Granular Finishing Lime.............. Windsor Locks. ........,
20016* Connecticut Agricultural Lime. ............... EastiCanadn . a0, |
20015* o S BT S S ETRTOR T Niew Milford Vs - . | |
19942* i SRS LD SR Willimantici o\t i), | .
2AB32 1 Hydrated Time: .o oo B s i) Avon, e il el L .
228611| Agricultural Hydrated Lime, Nelco Brand. .. ... Hagttordiieet M. . . .
231830 Baened Lime. o, o oldiis il Southport SSEE |
23488 | Connecticut Agricultural Lime................ New Hapttord sa i, | |
234900 Hydrated Mason Lime, ... oo b ot il s Milford) oot siail | | .
atis ) Gronalae Limer o m b Dl o 0o Elartfond ARV | | .
340 | Connecticut Agricultural Lime................ IvitddieReld T amisigiy. | |
Rockland & Rockport Lime Corp., Rockland, Me. ;
ERIBT R R Lond Tame oo I 0 0 0o Somers sy St
Eesanil R OR Tond Tiene o0, S i ooy Hantiord SESSERNGEEE | |
23487 | R. R. Land Lime, High Caleium Lime. ... 0L, Hazardvallel o Lo bl - .
BUSEIE RCRS Dand Eamnel, . codoi ol e Grrarbaylas e IO T | | |

* Analyzed in 1922.
T Sampled by purchaser.

MISCELLANEOUS FERTILIZERS, ETC.

LiMESTONE, Etc.—Concluded

99

Chemical Analysis.

Mechanical Analysis.

(Ca0). |Magnesia (MgO)- o 0
2 kS <! -
g foA - S : b e
E S e B W e
2| o Rt g ) oR S - e i
%o % | % % | % %o Yo % % | %
29.42|30 ffO, 75.52 | 1.39| 1.56{100.00/100.00| 99.00/97.00|95.00|23489
33.30(39.00 (81.87 | 1.10| 0.71{100.00{100.00| 99.00(96.00{94.00|22830
2808l o 170.34 | 0.80|11.89| 55.00| 33.00| 27.00/24.00(23.00|22831
182.58|..... [80.781 1.21f 1.36/100.00 100‘.00 98.00(95.00|94 .00|23492
..... 7.001. . 71.06 | 1.43| 6.09| 99.00| 94.00| 85.00/75.00 70.00|22833
8L R R [ R (S0 ol B e DLt bl SR el | SUS  Co ct] halo 20012
314415 001778051 10841830015 Mo | 58 S b s vl dhia e ol nia er 20016
DA GORT Ty Aa il R s W Lol L AN S S o S W I S 20015
21.00{. . 7 bl o st e U (e ol Rl el i s Dl e ...|19942
24 .14, . ... 71.79 | 1.61]13.64({100.00{100.00( 99.00/96.00|93 .00 22832
34 |29.39(33.54 |72.04 | 1.31]12.59{100.00{100.00{100.00/98 .00]|96.00 (22861
30.75|..... |76.89 | 0.88| 1.58| 81.50| 67.00| 59.50|55.00|54.50|23483
30.57|..... |77.88 | 1.65| 1.55(100.00/100.00{100.00(98.00|96.50|23488
30.04(..... |76.73 | 1.86| 0.88/100.00/100.00/100.00/98.00/96.50|23490
1.34]..... |88.67 | 2.07| 5.84| 68.50| 36.50| 20.50| 9.50| 7.50|23493
2.00231.38| 7.00377.61 | 1.95/ 1.51/100.00{100.00{100.00/98.50/97.00| 340
1.69 0.80 63.31 [ 2.00]..... o e B 20187
1.24| 0.50461.74 | 3.22|20.35| 95.00| 86.00| 78.00/68.00|65.00/|22856
00 | 2.35| 0.50462.30 | 3.85/15.88| 96.00| 88.00| 79.50(66.50|63.00 23487
1.20| 0.50467.60 | ....[10.67| 98.50| 94.00 90.00(83.00{79.50| 308

uaraniy: Total oxides 85 per cent.
Guaranty: 70-80 per cent. -

Guaranty: 7-10 per cent.
Guaranty} 0.5-5.0 per cent.
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L

MISCELLANEOUS.

23430. Potash-Marl. Potash-Marl, Inc., New York. Sam-
pled by the Station agent from stock of F..H. Leggett & Co.,
Stamford. Only phosphoric acid is guaranteed.

Analysis: N

Available phosphoric acid found 0.42 per cent, guaranteed 0.47 per cent,
total 1.05 per cent, guaranteed 1.30 per cent.

This material may contain 6 per cent or more of potash not,
however, in water soluble forms. The phosphoric acid and total
potash in this fertilizer are probably overvalued at $5.00 per ton
but the price quoted is $40.00. = -

174. Carbit. The Hyper-Humus Co., Newton, N. J. This
material was sampled from the stock of Olds and Whipple, Inc.,
Hartford. The chief value claimed for it by the manufacturers
is to be found in the beneficial bacteria with which it is inoculated.
The Station cannot judge its worth from that standpoint. It is
recommended for tobacco and its usefulness can only be deter-
mined by experiment.

23235 and 23370. Hair Tankage. Berkshire Fertilizer Co.,
Bridgeport. Sampled by Station agent at the factory. The two
samples contained 2.74 and 3.34 per cent of ammonia respectively.
It was guaranteed to contain 3 per cent ammonia.

22966. Base Goods. The Rogers and Hubbard Co., Portland.
This material was examined for quality of its nitrogen as follows:

Nitrogen in nitrates 0.26 per cent, in ammonia 0.68 per cent, water-
soluble organic 2.02 per cent, water-insoluble organic 2.18 per cent, total
5.14 per cent.

The activity of the insoluble organic nitrogen was 66.2 per cent
by the alkaline method and 89.6 per cent by the neutral method.

22498. Burnt Bone. This was a waste product sent by R..E.
Gerth of West Hartford. Most of the nitrogen had been destroyed
but the phosphoric acid content was 38.92 per cent.

22967 and 22699. Coal. The first was a sample of Station coal
and the second was submitted by C. Q. Eldredge of Mystic. They
contained 8.56 and 21.77 per cent of ash respectively.

Eight other samples of unclassified materials including soils
require no particular comment. ,

CHECK. COTTONSEED MEAL AND CHECK FERTILIZERS.

The laboratory has continued its co-operation in the program
of the American Oil Chemists’ Society in testing weekly samples
of cottonseed meal, and of the Royster Guano Co. in analyzing
monthly samples of various fertilizers. Thirty samples of meal
and twelve of fertilizers have been reported.
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The Rainbow Forest Plantations

Guide to Experimental Plots

and

Report of Progress

1924

By
Hexry W. Hicock

INTRODUCTION

HISTORY AND DESCRIPTION OF TRACT.

The Rainbow Forest Plantations of the Connectiéut Agricul-

- tural Experiment Station occupy approximately 100 acres in the
. towns of Windsor and East Granby, about one-half mile west of the
- village of Rainbow. The land was purchased at a low figure because -
. its value for field crops had been demonstrated to be very low. As

a matter of fact, cultivation had been given up several years prior

. to its acquisition by the Station and it was in various stages of
~ reversion to forest growth. During recent years adjoining prop-
. erty, on which the soil differs but very little from that on the

greater part of the Station land, has been cleared and utilized
for the production of shade grown tobacco. The land now occu-
pied by the plantations would probably yield a greater return per
acre if utilized for shade tobacco instead of for the production of

"; forest crops.

The tract lies on a practically level bench about 100 feet in

,: ‘elevation above the Farmington River and 160 to 180 feet above
~ sealevel. The soil* on the major portion of the area is what was
. originally mapped by the U. S. Bureau of Soils in 1899 as *“Windsor

Sand”’, which name was changed in their Bulletin 96 to ‘‘Merrimac

. Coarse Sand.” It is part of a deep deposit of glacial outwash
. material which forms an extensive plain in this portion of the
~ state. The soil is a coarse sand, containing less than 109, of silt
~ and clay, and the texture is very nearly the same to the depth
- of many feet. The surface soil contains sufficient organic matter
~ to give it a medium brown color to a depth of 5 to 7 inches. The

subsoil is of a yellowish color to a depth of about 3 feet, where it

- grades gradually to the dull gray which is imparted to it by the

*Notes on soil conditions furnished by Mr. M. F. Morgan of the Dept.
of Soils, Connecticut Agricultural Experiment Station.

e
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undiscolored coarse granules of impure quartz i
e p q z sand which pre-

A In small local areas (referred to in the plot descriptions as
“barren areas”) near the western border of the tract, expecially
in Plots 16, 44 and 45, the soil is somewhat coarser than is the rule
and contains so little silt and clay that it has even less coherence
than usual. On such areas all plant growth is either much stunted
or is altogether lacking. The chahge from these areas to those
that support a normal plant growth is very abrupt. Trees planted
on the sterile spots either grow very slowly or do not survive
at all. Red pine seems to make a little better growth on them
than does white, but the needles of both are yellow and in general
the trees are crooked and sickly.

On the higher ground in the northeastern portion of the tract,
especially in Plots 68 and 69 and in the northern portions of Plots
59 and 60, the soil is finer in texture consisting of about 7 inches
of medium brown. loamy sand surface soil, with a yellow subsoil of
a similar texture to a depth of about 214 feet overlying the un-
weathered glacial till. The latter is made up largely of a mass of
red shale and sandstone rock fragments of moderate size (less
than 6 inches in diameter), with a considerable admixture of gray-
ish sand and fine gravel. This soil type was identified in the
1899 Bureau of Soils Survey as “Enfield Sandy Loam’ but this
name was changed to “Manchester Fine Sand” in U. S. Bureau

~of Soils Bulletin 96.

The natural forest growth of the region is inferior hardwoods

(mostly grey birch and oaks) and pitch pine, with some chestnut
and white pine. The latter species is the only one to make good
growth although the chestnut did well before it was attacked by
the blight. Land abandoned for agriculture first seeds in to broom
sedge and similar plants, followed by grey birch and pitch pine.
Later stages of reversion show a diminution of grey birch and an
increase of inferior oaks and pitch pine, with some white pine com-
ing in.
_ The plantations were begun in 1901 on the present tract and
in 1902 on another known as Mundy Hollow. The latter was aban-
doned after a few years. The plans were made for the first For-
ester of the Station, Mr. Walter Mulford, by the U. S. Forest
Service, and comprised an elaborate series of experiments in artis
ficial regeneration of hardwoods and conifers by seeding.and plant-
ing. The tract was divided up into plots varying in size from 14
acre to 6 acres in area, a large percentage of them averaging about
1 acre. Wherever feasible, the plots were laid off as rectangles.
Numerpus methods were tried out. These are described later
under individual plots, insofar-as the results of these methods are
now present. Many of the earlier experiments were complete
_fa1lurfes and in such cases no specific reference is made to them
in this publication but the reader is referred to Reports of the
Station for the years 1906, 1907 and 1912.
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Some method of artificial regeneration has been undertaken
nearly every year since the plantations were started, the amount
varying with the funds available, until at present practically the
entire tract is under some kind of forest cover.

For a number of years a nursery was operated in connection
with the tract but this practice was abandoned and stock pro-
cured either from the Station nursery at Mt. Carmel or by pur-
chase from commercial nurseries.

The plantations have always been used as a field laboratory
for the study of insects and fungi by the Entomological and Botan-
ical Departments of the Station, and since 1919 as an object of field
study by students from the Yale School of Forestry, who have
laid off sample plots and made thinnings in some of the older
stands. This work is recorded under individual plots.

The tract has been under the general oversight of a local resi-

" dent since its inception. Mr. Judson Leonard had charge from

1901 to 1909: Mr. Henry Palmer, from 1909 to 1920. Mr. Fred-
erick M. Snow, the present superintendent, lives near the end of
the Rainbow trolley line and about 14 mile from the plantations.
He will be glad to aid visitors in every way possible. Forestry
operations have so far consisted of planting, cleaning, a small
amount of thinning and control of the white pine weevil. Such
work has been done either by the local superintendent, by members
of the staff of the Forestry Department or by students from the
Yale School of Forestry.

As yet the tract has not produced sufficient revenue to pay
expenses, although carrying charges have been considerably
lessened by the sale of cordwood from cleanings, of some chestnut
and large pitch pine for saw-logs, of overtopped spruce for Christ-
mas trees and of Mugho pine for ornamental purposes. In time
the tract as a whole should become nearly self-supporting although
it will probably never be wholly so.

Only a small amount of planting is needed to bring the entire

" tract under a forest cover. Future operations will consist of thin-

ning the older stands as they need it, of weevil control, of clean-
ings and other improvement cuttings, of pruning experiments,
of experiments in the most effective methods of cutting hardwoods
to obviate rapid sprouting, etc. .

The amount of damage from various causes has been relatively
small. A rather elaborate system of exterior and interior fire

" lines, which are harrowed frequently, has been instrumental in

keeping the burned area under 6 acres during the last 22 years.
Rodents kept the red oak cut back so that experiments with this
species are almost a complete failure. Several species of insects
have proved troublesome but in only one case has an insect de-
stroyed the entire value of an experiment. The locust borer,
Cyllene robiniae, mined the trunks and limbs of the black locust
so severely that the experiments with this species have been



- 106 CONNECTICUT EXPERIMENT STATION

_BULLETIN 262.

abandoned. The insect requiring the most work to control is the
white pine weevil, Pissodes strobi, which attacks the terminal
shoot of white pine, Japanese red pine, Mugho pine and Norway
spruce, thus deforming the stem. White pine is most severely
attacked, followed by the others in the order named. Cutting
and burning the infested leaders is the most practical method of
control. This work is needed annually. Norway spruce seems
to recover better from the injury than do the pines. The spruce
gall, Chermes abietes, has made much of the Norway spruce
unsightly and has probably-impaired the growth to some extent
although no stunting is apparent and no trees have been killed.
The chestnut blight, Endothia parasitica, persistently kills back
the chestnut trees used in the early experiments. Two rusts have
also been found on different species of pines. One, Peridermium
cerebrum, found on jack pine, has for its alternate host, various
species of oaks. This rust was evidently brought in from Michigan
on the planting stock and no new outbreaks have been found.
The other rust, Peridermium pyriforme, which has for alternate
hosts two species of toadflax, Comandra pallida and C. umbellata,
has been found on Austrian, Scotch and bull pine. On the first

- two species it does not seem to have done much damage beyond

deforming a few trees. The bull pine, however, seems more sus-
ceptible. A few trees die from the disease each year and indica-
tions are that the species will eventually be killed out here.

DgscriprioN oF PLoTS.

Following is a description of the seventy plots which make
up the tract. A preliminary survey was made by Mr. S. E. Parker
in March, 1923 and all measurements and counts are as of that
date unless otherwise noted. Heights were taken with a 10 foot
pole or with a Faustmann hypsometer, and diameters with a diame-
ter tape. ]

Plot 1. Exotic conifers. Area about .7 acre. Planted in the
spring of 1907 by sections as follows: east side, Austrian pine, 2
year seedlings, spaced 5 x 5 feet; center, European larch, 2 year
seedlings, 5 x 6 feet; west side, Scotch pine, 2 year seedlings, 6 x 6
feet. In 1911 a fire destroyed about 24 of the plot and in 1913
the blanks were filled with Douglas fir, 7 year transplants and
Chinese arbor-vitae, 6 year transplants. Two partial rows of
Japanese red pine planted about 1913 occur on the west side of
the plot. A description of this species under Plot 5 will cover
this part of Plot 1. The arbor-vitae was a complete failure and the
fir, coming from Pacific Coast seed, was not hardy and is repre-
sented by a few stunted trees. The failure of these two species
has left the stand quite open and irregular although some native
pitch pine helps to increase the density. Scotch pine has made the
best growth, averaging 23 feet tall and 3 inches in diameter. The

-
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trees are fairly uniform in size but are somewhat crooked. Aus-
trian pine has done fairly well, averaging 9 feet tall and 1.4 inches
in diameter. The larch averages 1 foot taller than the Austrian
pine but individuals vary greatly, some equaling the Scotch pine
in height while others are mere shrubs. The plot was cleaned by
lopping hardwood brush in 1919. Several individuals of Scotch

and Austrian pine infected with Peridermium pyriforme (See
-page 106) were removed in 1910.

Plot 2. White pine. Area .8 acre. Planted in the spring of
1907 with 2 year seedlings, spaced 6x6, 5x5,4x4, and 3x3
feet. In 1911 a fire destroyed the north end of the plot including
the 4 x 4 and 3 x 3 foot spacings and in the spring of 1913 blanks
were filled with 8 year white pine transplants spaced 5x 5 feet,
thereby destroying the value of the original experiment in differ-
ent spacings. On the unburned south end only about ten per cent
of the trees are missing and the stand is just closing. Only a few
trees have any dead limbs. The average size on the 6 x 6 foot
spacing is height 13 feet, diameter 2.0 inches and on the 5x5
foot, height 9 feet; diameter 1.9 inches. The 1913 planting aver-
ages 5.5 feet high but is very open and irregular owing to the
failure of about 509, of the trees. Weevil damage (See page 106)
amounts to 259, for the plot as a whole. A more recent fire (1923)
destroyed about 14 of the 1913 planting. The plot was cleaned by
lopping birch in 1919.

- Plot 3. Pitch pine. Area 1.3 acres. In 1902 seed sown on
cultivated strips 114 feet wide and 4 feet apart as follows: on the
south half at the rate of 2 pounds per acre and on the north half
at the rate of 1 pound per acre. The seed was brushed in. On
the south half a very dense stand resulted. Trees average 1 foot
apart in the rows, 17 feet in height and 2 inches in diameter, and
have dead limbs for 8 feet above ground. About 607, of the trees
have died from crowding. The stand on the north half is not so
dense. Trees average 6 feet apart in the rows, 15 feet in height
and 3 inches in diameter, and have dead limbs for 3 feet above
ground. Very few trees have died from crowding. Spacing in the
rows is not uniform and the stand on both sections is very uneven,
especially on the north half but here gaps are being filled by
natural seeding. Several trees badly infected with Peridermium
pyriforme were removed in 1910. On both sections the trees have
the poor form characteristic of pitch pine in this region. Com-
pare with Plot 49.

Plot 4. White pine—Red oak—Scotch pine. Area .7 acre.
Planted in the spring of 1904 with red oak, 3 acorns in a hole, and
white pine 2 year seedlings, spacing 6 x 6 feet, a solid row of oak
alternating with a row of oak and pine mixed. Losses were small
for the first three years. Since then rodents have kept the oak

| cut back so that at present only 40 %, of them are living and of



108 CONNECTICUT EXPERIMENT STATION “BULLETIN 262.

these only 159% have made even fair growth. However, an occa-
sional individual has done nearly as well as the pine showing that
the species will grow on poor soil if not attacked by rodents. About
1918, gaps caused by failure in the oak on the south end of the
plot were filled with Scotch pine; the north end remains unfilled,
leaving the white pine spaced 12 x 12 feet. With this wide spacing
the white pine is thick boled, badly deformed by weevil and shows
dead branches for only 3-4 feet. Where Scotch pine has been used
it has closed the stand and is approximating the white pine in
height. It has dead branchés for 3-4 feet above ground but it has
not yet influenced the pruning of the white pine growing with it.
Average sizes: heights,—white pine, 19 feet: red oak, 7 feet and
Scotch pine, 16 feet: diameters,—white pine, 4.5 inches: red oak,
1.0 inch and Scotch pine, 3.0 inches. The north end of this plot
may be compared with Plots 48 and 51 where red oak and white
pine were planted together but with different arrangement of
species and the south end with Plots 35, 36 and 37 where Scotch
pine has been used as a filler in older white pine plantations..

Plot 5. Japanese red pine and White pine. Area 1.4 acres.
_ Planted in the spring of 1910 with Japanese red pine 2 year seed-
lings, spaced 6 x 6 feet. The following summer was very dry and
a 509 loss resulted. Blanks were filled in the spring of 1911 with
3 year transplants of the same species. Further failures resulted
and in 1913 blanks were filled with white pine 4 year transplants.
The present stand is practically complete and is made up of 24
Japanese red and 14 white pine. The plot is just about to close.
It has been kept free of hardwood competition and is therefore
open grown. The Japanese red pine shows a 109, damage by
weevil as compared with 459, for the white pine. The latter

averages 8 feet in height and the former 7 feet. The Japanese red

pine does not appear to be a good tree to plant in the open be-
cause of its tendency to divide at the base into many stems. In
the spring of 1924 all leaders, except one, were removed from each
Japanese red pine in an attempt to make this species produce one
good stem. The results of this work are not yet apparent but the
plot may be compared with Plot 52 where this tree has been
grown under similar conditions without reducing the number of

. leaders. The plot may also be compared with Plot 19 where the
species was grown for about 10 years under a dense shade of. birch.
Japanese red pine has borne cones very prolifically for a number of
years and many seedlings up to 10 inches tall are growing in the
openings.

Plot 6. Western yellow (bull) pine and White pine. Area
2.7 acres. Planted in the spring of 1908 with bull pine 2 year
seedlings, spaced 5 x 5 feet. Losses up to 1912 had amounted to
459, and in 1912 and 1913 blanks were filled with 4 year white

pine transplants. Further losses have occurred and these have
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not been filled, so that the present stand is 35% bull pine, 85%
white pine and 309, blanks. The white pine, even though it has
been very heavily damaged by weevil (65%), now equals the bull
pine in height which now averages 6.5 feet. The bull pine is sub-
ject to attack by Peridermium pyriforme, a fungous disease which
kills a few trees each year. In fact, it seems probable that this
disease may eventually kill out the species here. Compare with

- Plot 66.

Plot 7. White pine. Area 2.3 acres. Planted in the fall of
1913 with 3 year transplants, spaced 6 x 6 feet, as a test of fall plant-
ing. The experiment was a complete success, over 959, of the
trees being alive at present. The stand is irregular, the trees vary-
ing in height from 2 to 10 feet and averaging 6 feet. This uneven-
ness is due to some extent to weevils which have attacked 60%,
of the trees but numerous individuals are stunted without having
been attacked by weevil. The stand apparently underwent a
period of stagnation for about eight years and the irregularity may
be due to the fact that some trees are recovering sooner than others.
This stagnation period is characteristic of all white pine planta-
tions on the tract. The species seems to grow slowly for a longer
period after planting than most of the others used. The plot has
had numerous weevil cuttings and was entirely cleared of birch
in the winter of 1921-1922.

Plot 8a. Red pine and Norway spruce. Area 1.7 acres. Cleared
in the winter of 1921-1922 of birch for cordwood and planted in the
spring of 1922 with red pine and Norway spruce 3 year transplants,
spaced 6 x 6 feet, and alternating by rows except the four rows on
the west side which are all pine. Most of the birch was at the
south end of the plot. The plantation is over 909, complete but
the pine averages 18 inches tall and looks thrifty, whereas the
spruce is only 6 inches in height and is yellow and sickly except
where it received shade from small birch sprouts. It would seem
that this mixture is not feasible in the open as the pine will prob-
ably suppress the spruce in the same way that the white pine did

-on Plot 69, leaving the red pine spaced 6 x 12 feet with the spruce

forming an understory. The mixture might have been more
successful under a heavy brush cover which would have held back
the pine more than the spruce and acted as a nurse for the latter

until it was well started. (See plot 42.)

Plot 8b. Norway spruce. Area 1.3 acres. Cleared with Plot
8a leaving a few scattering native white pines about 15 feet high.
Planted in the spring of 1924 with 2 year seedlings, spaced 5x 5
feet, as a Christmas tree experiment. The stock was small, the
season dry, and only about 109, of the trees survived the first
summer. Plot may be compared with Plot 18 where white spruce
stock of the same size was planted under an overwood. The latter
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plantation is over 90% complete thus demonstrating the value of
cover during the early years. 5 )
Plot 8b contains much -chestnut from an experiment started in
1903. It is interesting to note that this species, even though
killed back repeatedly by blight, still persists on this poor leachy
soil better than most of the hardwoods used, red oak and locust

excepted.

Plot 9. Pitch pine and Hardwoods. Area about .6 acre.
Natural growth, not planted. =

Plot 10. Norway spruce. Area about .6 acre. Planted in
1912 under a stand of old growth chestnut. Spacing is irregular
but averages about 8 x 8 feet. The chestnut died and was removed
in 1922 leaving a younger growth, consisting principally of oak, asa
cover for the spruce. This cover was opened up in the spring of
1923 to give the spruce more light- and will be further reduced or
removed at a later date. The spruce has grown slowly but the trees
are healthy, except for a small amount of weevil damage, and show
every indication of coming through and forrpmg a stand. Spruce
is very tolerant and while it will not make fast growth under dense
shade it will persist for a long time and, when released, makes a
good recovery and increases in size rapidly. _Compare with Plot
42, an older spruce plantation under shade which has been reduced
from time to time.

Plot 11. Native white pine. Birch cutting experiment. Area
.7 acre. The north end of the plot has been devoted for some years

to an experiment in bringing a scattered stand of natural repro-

ion of white pine through a heavy cover of old field grey
td)g(é'%o The pine is? doing fairly well but has been badly weeviled
is of poor form. i
an?nlsoc():tgber, 1924, an experiment was started to deterrmr}e the
sprouting qualities of birch under different methods of cutting at
different times of year. This experiment should give some valu-
able information on the best season to release plantations and the
best cutting methods to use in order to get a minimum of sprouts.
The experiment was laid out as a number of different series of four
sections each, each series to be cut at a different time of year. One
series was cut during October, 1924. Another will be cut in the
spring of 1925, and still another in mid-summer, 1925. The four
sections in each series are as follows:
a. Check—no cutting.
b. Birch cut off close to ?‘SI}e grognd. ’
. Birch lopped off 2 to 3 feet above ground. :
3, %ﬁ‘cch lo%%ed partly off and bent over so that the trees will
still continue to live.

Plot 12. White pine. Area .6 acre. Planted in the spring of

1902 with 3 year seedlings, spaced 5 x 5 feet, under a cover of grey
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birch 15 to 20 feet tall. Fail places were filled in the spring of 1904
with 3 year transplants. The cover was removed in 1910 and 1911
and a final release cutting was made in 1919. This is one of the
best plantations of white pine on the tract. Because of the heavy
cover for the first 10 years the average growth has not been rapid
(average height 19 feet and diameter 3 inches) but the trees are of
excellent form, uniform in size and with almost no injury from
weevil. Dead limbs extend to 7 feet above the ground and are
quite small. Annual height growth almost doubled after the
cover was removed in 1910-11.

Plot 13. Norway spruce and Balsam fir. Area about 1.2
acres. In 1910, 71 balsam firs were planted along the northern
border of Plots 11 and 12, and about 1916 the remainder of the plot
with the exception of a narrow strip to the west of Plot 12 was
planted with Norway spruce. Spacing is irregular but averages
about 8 x 8 feet. Planting was done under a moderately heavy
cover consisting of old pitch pine and a lower stand of hardwoods.
Both spruce and fir average 5 feet tall and show the effect of too
much shade. However, they are of good color and look healthy,
and on removal of the overwood, should make an increased growth
in height. The cover was thinned in the fall of 1923 to give the
planted trees more light but a further thinning is needed as the
cover is still too dense.

Plot 14. Scotchpine. Area 1.2 acres. Planted in the spring of
1907 with 2 year seedlings, spaced 5 x 6 feet, the trees set in fur-
rows plowed through the brush to try out Scotch pine in competition
with an advanced hardwood growth. A part of the brush was
removed in 1910 and the balance in 1913. A second release cut-
ting was made in 1919 and third in 1924, This should be the last
one needed. In addition, several large chestnuts were removed
from the south side in 1921. The experiment was only a partial
success because, in spite of frequent releasings, the hardwoods killed
out over 4 of the pine. However, those that have survived have
made good growth and are in sufficient numbers to form, the final
stand. Average height 22 feet; diameter 4.5 inches. Dead
‘branches extend for 10 feet above the ground. This plot demon-
strates very well the inadvisability of attempting to grow Scotch
pine under any kind of cover. The species is very intolerant and
cannot stand even moderate shade. Compare with Plot 23 which
was kept entirely free of brush.

Plot 15, 'White pine. Area .9 acre. Planted in the spring of
1906 with 3 year seedlings, spaced 5x6 feet. This plot was
started and has been treated in about the same manner as Plot
14, but the trees show far less injury from hardwood competition
than do the Scotch pines. About 909 of the trees are still living
and the result is a very dense stand with trees averaging 19 feet
in height and 3.5 inches in diameter. Dead branches extend for
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6 feet above ground. All brush was cleaned from the plot in 1913
- and a second and final release cutting was made in 1919. Weevil
damage has been very slight, probably because of the density of
the stand and the fact that the trees were in brush for seven years.

The stand offers a good example.of the results of close spacing,

i. e, good form with small side branches that are killed early.
It is probably too dense for practical purposes as the first thinning
will not yield enough to pay for making it. All vegetation has
been shaded out and 2 to 3 inches of needles cover the ground.

Plot 16. "White pi.ne—fted y pine—Japa.nese red pine. Area

3.7 acres. Spacing 5x 5 feet. Planted in 1917 as follows: west

side, pure red pine; center, white pine and Japanese red pine alter-
nating by rows; and east side, red pine and white pine alternating
by rows. The red pine has made the best growth, averaging 5 feet
in height, followed by the white with 4 feet and the Japanese red
with 3 feet. The stand is practically complete, blanks amounting

to less than 159;,. The white and the Japanese red pines have both

. been attacked by the weevil, the former more heavily than the
latter. The Japanese red has developed the same bushy habit
as in Plots 5 and 52, and is bearing cones prolifically but no seed-
lings were found. The stand has not yet closed although the
pure red pine on the west side has nearly done so. Except imme-
diately under the trees, the crowns have not killed out the vegeta-
tive cover. Numerous barren areas occur on this plot. (See
page 104.) b

Plot 17. Headquarters Site. Area .9 acre. The east end of
this plot is used as a location for a portable headquarters cabin.
The remainder of the plot which was formerly the old nursery
site contains an assortment of many kinds of trees left in the old
nursery rows, together with enough later planting$ of red and
white pine to make up a stand. ; :

In October, 1924, an experiment in pruning young conifers
was started directly behind the cabin in a planting of red pine
made in the fall of 1919. The experiment includes some 50 trees
divided about equally among 4 rows. The row nearest the cabin
was pruned to leave a leader and two whorls of branches, the next
to leave a leader and one whorl, the third to leave a leader and 3
whorls and the fourth left unpruned as a check. For row 1 (east),
the live crown averages about 14 the total height of the tree; for
row 2, 14 the height; for row 38, % the height; and for row 4, the
entire height. A whorl of branches is to be removed from each
row (the check excepted) each year, the object being to find out
how much the crowns can be reduced without diminishing the
growing power of the trees.

Plot 18. White spruce. Area .7 acre. Planted in the spring
of 1924 with 2 year seedlings, spaced 8 x 8 feet, under a cover made
up of pitch pine 8 to 10 inches in diameter with an understory of
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smaller hardwoods. Less than 109, of the trees had died at the
end of the first growing season, demonstrating the fact that
spruce (2 year stock) can be planted successfully on a leachy soil
if given sufficient protection against drying out. This plot may
be compared with 8b where small stock of Norway spruce was
planted in the open, the result being almost a complete failure.
The cover should be removed, or at least greatly reduced, within
five years.

Plot 19. Japanese red pine. Area 1.2 acres. Planted in the
spring of 1910 with 2 year seedlings, spaced 6 x 6 feet. Loss was
heavy and blanks were filled in 1911 with 3 year transplants of
the same species. There were further failures and at present the
stand is only 509, stocked. In 1919 the hardwoods, which had
completely outgrown the pine, were thinned but not heavily
enough and in 1922 they were removed altogether. The interesting
feature on this plot is that hardwood competition forced the pine
to confine its growth normally to one stem. As a matter of fact
this competition was so severe that it caused the pine to become

-very slender and crooked. Since releasing, however, the trees

have recovered and made a much increased height growth. Weevil
damage has amounted to very little and the production of cones
has been small. This plot forms a very marked contrast to Plot 5
where this species was planted in the open. The average height
on Plot 19 is 12 feet, nearly twice that on Plot 5. It would seem
that the proper conditions under which to grow this tree success-
fully would be under a cover kept sufficiently dense to prevent
the pine from producing several stems, but not dense enough to
cause suppression and crooked, slender boles. The species seems

to be fairly tolerant of shade, probably ranking with red pine in
this respect.

Plots 20 and 21. White pine and Scotch pine. Area 1.3 acres
each. Planted in the spring of 1910, using 4 year transplants of
white pine and 2 year seedlings of Scotch pine. Spacing 5x 5 feet,
the species alternating by rows. Scattered white pine set out in
1904 were ignored in the 1910 planting. The experiment does not
promise to be a success. The Scotch pine is growing faster than
the white and probably will suppress it. In fact the Scotch pine
compares favorably with the white planted in 1904. Failures
have amounted to over 30%, chiefly in the white pine and the
stand is ragged and has not closed. The Scotch pine has dead
limbs for a height of 4 feet, while the white has no dead limbs,
The Scotch pine averages 17 feet in height and 3 inches in diameter;
the white averages 10 feet tall and 214 inches in diameter (1904
planting excluded). Weevil damage in the white pine has been
very slight, due probably to the fact that this species has always
been shorter than the Scotch and therefore protected by it. These
plots demonstrate that it is not feasible to plant white and Scotch



114 CONNECTICUT EXPERIMENT STATION _BULLETIN 262.
pine at the same time in mixture. Comparison may be made
with Plots 4, 35, 36, 37 and 56 where Scotch pine was used as a
filler in white pine plantations that were much older, and with
Plot 34 where white pine was used as a ﬁller in a Scotch pine stand
that was several years older.

Plot 22. Red pine and White pine. Area .8 acre. Planted in
the spring of 1902 with red pine 4 year transplants, spaced 4145x 5
feet (except for about 100 trees at the north end which are white
pine apparently planted at the same time and with the same
spacing). Failures in the red pine were filled in 1904 with the
same species. The stand has but few blanks. The red pine
averages 20 feet tall and 3.8 inches in diameter and the white,
16 feet tall and 2.4 inches in diameter. Red pine has dead branches
for 7 feet above ground while the white has them for only 4 feet.
The dead branches on the red pine are small, brittle and may be
broken off easily though most of them still persist. The white
pine has been damaged but very little by weevil, probably because
this block of trees is almost completely surrounded by taller trees.
This plot may be compared with Plots 23, 28 and 49, all of which
were planted at the same time and under about the same condi-
tions, but with different species. The spacing on Plot 22, as well
as on Plots 23, 24 and 28, is too close from a practical standpoint.
The first thinning will not yield enough returns to pay for making
it. Theoretically, the narrow spacing is ideal insofar as it causes
- the trees to produce small side limbs which die early.

Plot 23. Scotch pine. Area .6 acre. Planted in the spring of
1902 with 3 year seedlings, spaced 4x5 feet. The plot has been
kept free from hardwood competition and there have been practi-
cally no failures. Scotch pine has shown the best growth of any
tree used on the tract, with the possible exception of black locust.
Heights now average 29 feet and diameters 3.5 inches, while some
individuals have reached a height of 33 feet and a diameter of 5
inches. Dead branches extend for 14 feet above the ground and
are quite rotten, more so than those of red and white pine of the
same age and spacing. The trees are of good form although there
is the usual tendency of this species to make crooked boles. Scotch
pine is quite intolerant, more so than either red or white pine. So
far as can be judged from 20 years of growth, Scotch pine is an
excellent tree for use on sandy soils provided it does not have to
compete with hardwoods. Compare with Plot 14 for the effects
of hardwood competition and with Plots 22, 24, 28 and 49 for the
results from planting other species at the same time and under
approximately the same conditions.

A few trees infected with Peridermium pyriforme have been
removed from this plot but the disease does not seem to have
made much headway and little trouble is expected from it with
this species. .
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In 1919 students from the Yale School of Forestry laid off and
thinned a sample plot covering .089 acre. After thinning there
were left on this plot 122 trees which is at the rate of 1,370 per acre.
The volume of these trees was 96.3 cu. ft.* of wood or 1,083 cu. ft.
per acre.

In 1924 this sample plot was thinned again removing 50 trees
or 562 per acre and 39.9 cu. ft. of wood or 448 cu. ft. per acre.

_ After this second thinning there were left 72 trees or 808 per acre

and 89.2 cu. ft. of wood or 1,002 cu. ft. per acre. The increase on
this plot for the 5 years 1919-1924 had therefore been at the rate
of 368 cu. ft. per acre, or 74 cu. ft. per acre per year.

In 1920 another sample plot covering .0804 acre was laid off
as a check for the one described above and left unthinned. The
number of trees on this plot was 167 or 2,077 per acre and the
volume 111.9 cu. ft. or 1,392 cu. ft. per acre. This plot was
remeasured again in 1924 at which time there were 151 trees (16
having died from natural causes) or 1,878 per acre. The volume
of these was 135.05 cu. ft. of wood or 1,679 cu. ft. per acre. The
increase for the four years 1920-1924 had therefore been 287 cu.
ft. per acre or 72 cu. ft. per acre per year. Both sample plots will
be remeasured and the thinned plot will be thinned again in 1929.

Plot 24. Austrian pine—Red pine—White pine. Area .4 acre.
Planted as follows: south end, Austrian pine 4 year seedlings,
spaced 4 x 5 feet, summer of 1902; center, red pine 4 year seedlings,
spaced 414x 5 feet sprmg of 1902 north end, white pine, spaced
414 x 5 feet, 1905.

The plot is chiefly red pine, the Austrian and the white con-

- sisting of two blocks of about 100 trees and 50 trees respectively.

The white pine being younger is not compared with the others.
The Austrian averages 23 feet tall and 4 inches in diameter and
the red 21 feet tall and 3 inches in diameter, but the former tends
to have a crooked bole. The Austrian pine has dead branches for
10 feet above ground while the red pine has them for only seven.
A carpet of needles 2 to 3 inches deep covers the ground and all

- vegetation has been shaded out. Red pine on this plot, as well as

on Plot 22, has not grown as fast as Scotch pine on Plot 23, but is
straight boled and generally of better form than the latter. The
fact that the Austrian pine averages greater in height and diameter
than the red pine may be due to the fact that the total number of
the former is relatively small and a greater percentage of the

trees border on roads which gives them more growing space.

Austrian pine on Plot 24 has been subject to a small amount of
infection by Peridermium pyriforme but little damage has resulted.

In 1920 students from the Yale School of Forestry laid off a
sample plot covering .0919 acre in the red pine. The results of

*Volumes computed from Table 27, Bulletin 13, U. S. D. A., revised
and extended to cover the sizes of trees found on this plot.
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the counts and measurements were: number of trees 162 or 1,763
per acre; volume 82.4 cu. ft.* of wood or 897 cu. ft. per acre. This
sample plot will be remeasured and thinned and a check plot
established in 1925.

Plot 25. White pine, wild stock. Area .8 acre. Planted in the
spring of 1902 with collected seedlings 8 to 18 inches tall from
Granby. Fail places were filled in 1903 with hardwoods, which
died and were replaced with wild stock in 1905. Spacing 414 x 514
feet. Practically all the pines planted are present but a consider-
able number are dead from croWwding. Heights average 23 feet
and diameters 4 inches. Dead branches extend for 7 feet above
ground and are small but quite persistent. Weevil damage has
been relatively small, due possibly to close spacing. As an experi-
ment in the use of wild stock this plot is a success but at present
it would probably cost more to collect such stock than to buy it
from a nursery. Compare with red, Scotch and Austrian pine on
Plots 22, 23 and 24, and with other white pine from nursery stock
on Plots 12 and 28. ;

Note. The form of the crowns on Plot 25 is quite different from
those on Plot 28 which was planted at the same time but with
nursery stock. On the latter plot the side branches are quite long,
project nearly in a horizontal plane, are interlocking and are dead
for 9 feet above ground. The crowns of the wild stock have short
slender branches which tend to grow upward. They do not seem
to have interfered with each other greatly and are dead for only
7 feet above ground. The general appearance of Plot 25 closely
resembles that on 12 where nursery stock was planted and re-
mained for nearly 10 years under a dense cover.

Plot 26. White pine with various spacings. Area 1.2 acres.
Planted in the spring of 1903 with 2 year transplants spaced 6 x 6
feet on the south end, 5 x5 feet in the center, and 4x 4 feet on the
north end. Failures amounting to about 109, occurred in each
section. At the end of 10 years the trees with the 4 x4 foot spacing
had made the best growth but at 20 years the 6x 6 foot spacing
had produced larger trees than either of the others, the average
being 20 feet in height and 4.3 inches in diameter. The 5x5 foot
spacing is next with a height of 16 feet and a diameter of 3.5 inches,
and the 4 x 4 foot spacing last with a height of 14 feet and a diame-
ter of 2.2 inches. The trees with the 4 x 4 foot spacing showed the
greatest height growth between the 8th and 12th years, falling off
after that time. Those with the 6x6 foot spacing have grown
rapidly since the fifth year. Those in the 5x5 foot section have
grown slowly during the entire period. Damage by weevil has
been heaviest in the 6 x 6 foot spacing and lightest in the 4 x 4 foot.

*Volumes computed from Table 27, Bulletin 13, U. S. D. A., revised
and extended to cover the sizes of trees found on this plot.
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Vegetation has been killed out in all three sections and 2 to 3
inches of needles cover the ground. With all three spacings, trees
have dead limbs for 7 feet above ground, but this amounts to
about 509 of the total height in the 4 x 4 foot section and only 30%
in the 6x 6 foot. All deadlimbs are quite firm. Thoseon the 6x6

- foot spacing are much larger than on the others. Because it results

in less injury from weevil and in the production of small side
branches, the 4x4 foot spacing would be more satisfactory if

 thinnings could be made at about the fifteenth year. As this is

not feasible, it is probably better to grow this species with a wider

spacing, attempting to get protection from weevil and to prevent

the growth of side limbs by using a hardwood cover, and thinning
it gradually for the first 15 years.

Plot 27. White pine. Area 1.0 acre. Planted in the spring of
1904 with white pine 2 year seedlings and chestnut 1 year seedlings,
2 rows of pine and 2 rows of chestnut, spacing 5x5 feet. The
chestnut failed and the chestnut rows were filled in the spring of
1910 with white pine 4 year transplants spaced 6 feet apart in the
rows. The results of using white pine as a filler in an older planta-
tion of the same species are not entirely satisfactory. The older
pines are bushy with no dead limbs and have been heavily damaged
by weevil. They average 17 feet in height and 4.4 inches in diam-
eter while the 1910 trees average 11 feet in height and 1.8 inches in
diameter. The latter show only a 109, damage by weevil and are
generally of good form. The plot as a whole is quite ragged and
uneven and has not closed. The 1910 planting may, because of
better protection from weevil and side crowding from the 1904
trees, develop into a stand of good form but the final results will
probably not be as good as if the stand were even-aged throughout.
This plot may be compared with Plots 4, 35, 36, 37 and 56 where
Scotch pine was used as a late filler. - :

Plot 28. White pine. Area 1.6 acres. Planted in the spring
of 1902 with 3 year seedlings and 4 year transplants. Failures
were replaced 1904-5 with transplants. A part of this plot was
cultivated and fertilized for several seasons but no results of this
treatment are apparent. Spacing 4 x 5 feet although many trees
are only 3 feet apart and often two or more were planted together.
The resultant stand is very dense and many trees are dying from
lack of space. Average height, 19 feet; diameter, 3.5 inches.
Dead branches extend for 9 feet above the ground and are small
but persistent. Weevil damage has been slight. The stand shows
the effect of too keen competition and should be thinned imme-
diately in order not to further reduce the amount of living crown.
This plot does not compare favorably with Plots 22, 23 or 24
where red and Scotch pine were planted &t the same time and with
about the same spacing. The stand should have been thinned at
15 years. All vegetation has been shaded out and several inches
of needles cover the ground. (See note under Plot 25.)
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In 1920 students from the Yale School of Forestry laid off a
sample plot covering 14 of an acre. The results of the counts and
measurements were: number of trees 245 or 1,960 per acre,
volume 95.6 cu. ft.* of wood or 764.8 cu. ft. per acre. This sample
plot will be remeasured and thinned and a (;heck plot established
in 1925.

Plot 29. White pine. Area 2.3 acres. Planted in- the fall
of 1907 with 3 year transplants, spaced 5 x5 feet, to test the
results of fall planting. The experitnent is a moderate success,
less than 259, having failed. - The stand as a whole, however,
is quite ragged and uneven due to the blanks and to the fact that
some individuals have grown very slowly. Weevil damage has
been quite heavy. Crowns have not closed enough to kill the
lower branches and shade out herbaceous growth. The plot was
cleared of birch in 1919. Heights average 15 feet and diameters
3.5 inches. For other examples of fall planting see Plots 7 and 69a.

Plot 30. Jack pine. Area .3 acre. Planted in the spring of
1908 with seedlings from Michigan 1 to 2 feet high, spaced 5x 5
feet. A 509, failure resulted and the present stand is rather open
and uneven. It has not yet closed sufficiently to kill the lower
branches or to shade out herbaceous cover. Although a few
individuals have done well, generally the trees have crooked boles
and long side branches. Average height, 16 feet; diameter, 3
inches. In 1910 several trees infected with Perzdermium cerebrum
(See page 106) were removed. This disease was evidently intro-
duced with the stock as no further infections have been found.
This pine is bearing cones prolifically and many seedlings up to
12 inches tall may be found in the openings. The plot should be
compared with Plot 47 where Jack pine was used as a late filler.

Plot 31. Scofch pine. Area .3 acre. Planted in the spring of
1903 with green ash 1 year seedlings, spaced 10 x 10 feet. In the
spring of 1904 Scotch pine 2 year seedlings were planted 5 feet
apart in solid rows between the ash rows and alternating with the
ash in the rows, making the final spacing 5x 5 feet. The ash
failed thereby reducing the density 259, and this, plus a 59, fail-
ure in the pine, leaves the plot about 709, stocked. The stand is
very dense and has completely closed. Average height 25 feet;
diameter 4.8 inches. Dead limbs extend for 12 feet above ground
and the lower. ones, though still persisting are quite rotten. They
seem to be a little larger than on Plot 23. From the appearance
of this plot it would seem that Scotch pine may be planted with
a much wider spacing, 7 x 7 or 8 x 8 feet, and still close and prune
satisfactorily. The effect of this would be to delay the first
thinning until the stand was 30 35 years old when the operation

*Volumes computed from Table 27, Bulletin 13, U. S. D. A, revised
and extended to cover the sizes of trees found on this plot.

PLATE 1

The pine has overtopped 909 of

Norway spruce and white pine planted

b. Plot 69
in 1905 in the open.

the spruce.

Plot 38. Douglas fir and white pine planted in 1903.
Note the great variation in size of the fir.

a.



PLATE II PLATE TIT

a. Plot 5. Japanese red pine planted in 1910. Note the bushy habit of a. Plot 30. Jack pine planted in 1908.
this species when grown in the open.

b. Plot 42. Norway spruce and white pine planted in 1906 under an
overwood which has since been removed. The spruce is holding its own
with the pine. Compare with Plate I b.

b. Plot 68. White pine planted in 1905.




PLATE STV ) : PLATE V

a. Fire line between Plots 60 and 68 in 1912. Compare with Plate VII b. '_".‘ ’ a. Red and Scotch pine on Plots 22 and 23 in 1905.

b. Looking north across Plot 23 in 1903, one year after Scotch pine was : .
planted. Note character of ground cover. : b. Red and Scotch pine on Plots 22 and 23 in 1912,



- (EATRRE T
® AT 91B]d 998 ‘89 PUE (9 SIO[J WaMIaq SUI[ I °q aredwo) °g06T ul pojueid ourd poy ‘g 1014 °®

PLATE VII

"$Z6T PUB GIGT UL POUUIYL, B
'z061 ut pojueld ourd 23008 ‘€3 10Id

PLATE VI




PLATE VIII

DESCRIPTION OF PLOTS 119

would probably more than pay for itself. The trees are bearing
cones prolifically and seedlings up to seven years old may be
found around the edges of the plot. All vegetation has been
shaded out and a carpet of needles several inches deep covers the
ground. Compare with Plot 23.

Plot 32. Norway spruce. Area 1.5 acres. DPlanted in the
spring of 1905 with 2 year seedlings, spaced 5 x 5 feet, under an
open growth of pitch pine and hardwoods. The ground had been
burned over just before planting. A second fire burned over a
portion of the area in 1907 and in 1910 blanks were filled with 4
year transplants. In 1911 a 509 failure had resulted and in 1913
all blanks were filled with 7 year transplants after removing a
part of the overwood. In 1923 a fire burned over about 14 of the
plot near the East Granby highway. This has not been replanted.
Exclusive of the recent burn the plot is now only about 509,
stocked. The trees seem well established but average only 4 feet
in height and show the effect of too dense cover. With the re-
moval of the overwood the stand should recover and increase in
height rapidly although it will always be quite open. A few trees
of another species, probably white spruce, occur near the southern
edge of the plot, also an occasional balsam fir. Many trees, both
of Norway and the other spruce, are heavily infested with galls.
(See page 106.)

Plot 33. White pine. Area 2.1 acres. Planted in 1905 with
- 2 year seedlings, spaced 5 x 5 feet, under a medium dense shade
of pitch pine and hardwoods. The overwood was thinned in
1913 and birch was lopped back on the west side in 1923. The
white pine has not made a rapid growth but the plot is 80%
stocked (excluding a 1923 burn covering about a half acre) and
‘the trees are of good form and have not been damaged to any
extent by weevil. The white pines are growing into the crowns
~ of the pitch pines and the latter should be removed. Heights
average 11 feet; diameters 1.7 inches.

~ Plot 34. Scotch pine—White pine—Mountain pine. Atea’.9
acre. Planted in the spring of 1911 with 4 year Scotch pine
transplants and 3 year mountain pine seedlings, spaced 6 x 6 feet.
About 909, of the latter failed and the blanks were filled in the
spring of 1913 with 5 year white pine transplants. -About 209, of
- the Scotch and 109, of the white pine are missing. After the fail-
ure of the mountain pine the experiment resolved itself into
determining the value of white pine as a filler in an older Scotch
pine stand. The results are not promising. The Scotch pine has
made a very rapid growth and has spread out so that it nearly
closes over the white pine. In fact, it is quite probable that in a
few years it will completely suppress the white and form a pure
Scotch pine stand spaced 6 x 12 feet. This may prove a desir-
able density for Scotch pine as it will delay the need of thinning.

a. Plot 6. Bull pine planted in 1908, white pine in 1913. Bull pine with
the axe leaning against it was killed by the rust.

b. Plot 16. Red pine planted in 1917.
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The Scoteh pine now averages 11 feet in height and 3.1 inches in
diameter, while the white is only 6 feet tall. The white pine has
been weeviled but very little. As a whole the stand has not
closed sufficiently to shade out herbaceous growth or to form a
litter of needles Compare with Plots 4, 35, 36, 37 and 56 where
Scotch pine was used as a filler in an ol'der white pine stand.

Note. The mountain pine proved to be of the Mugho variety.
Mugho pine when crowded, will abandon its prostrate habit and
send up a single stem. In severdl cases it has reached a height
of 6 feet or more. It is attaeked to a slight extent by the white
pine weevil.

Plot 35. White pine and Scotch pine. Area 2.0 acres. The
experiments started in 1903 as an example of mixed planting by
groups. Two year transplants of white pine and various hard-
woods were planted with a spacing of 414 x 5 feet and mixed by
grouping 3 to 10 trees of each species together. Blanks in the pine
were filled with 3 year transplants in 1904. The hardwoods prac-
tically all failed and in the spring of 1911 were replaced with Scotch
pine 3 year transplants. The present stand is about 14 white and
34 Scotch pine minus a few blanks caused by failures. The white
pine because of its greater age has made a bushy growth with long
side branches. It averages 15 feet in height and 3.4 inches in
diameter. Weevil damage has been quite heavy. The Scotch
pine has grown rapidly and has nearly caught up with the white.
It averages 13 feet in height and 3.2 inches in diameter. The
stand is just closing and few trees show any dead branches. Her-
baceous growth has been shaded out and 1 to 2 inches of needles
cover the ground. The Scotch pine should overtake the white
in a few years and it remains to be seen whether it will eventually
suppress the white or not.” The plot was thoroughly cleaned by
lopping birch and girdling p1tch pine in 1924. Compare with
Plots 4, 34, 36, 37 and 56.

Plot 36. White pine and Scotch pine. Area .9 acre. Planted
in.thefspring of 1903 with white pine 2 year transplants and maple
seedlings alternating in the row and spaced 6x6 feet. Pine
blanks were filled in 1904 with 3 year transplants. The maple
failed and was replaced in 1908 with 2 year Scotch pine seedlings.
The Scotch pine now averages 18 feet in height and 3.8 inches in
diameter and the white, 16 feet in height and 3 inches in diameter.
The stand has just closed. All herbaceous growth has been
shaded out and 1 to 2 inches of needles cover the ground. Scotch
pine has dead branches for a height of 5 feet and white pine for 3
feet. The Scotch was probably used too soon as a filler. It looks
now as though it would soon close over and suppress the white,
although the latter may respond to crowding with an increased
height growth. Compare with Plots 4, 34, 35, 37 and 56.
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In 1923 students from the Yale School of Forestry laid off a
sample plot covering 14 acre. The results of the counts and meas-
urements were: number of trees—white pine 162, Scotch pine
125 or 648 and 500 trees per acre, respectively. Volume—-whlte
pine 57.4 cu. ft. of wood® Scotch pine 66.8 cu. ft. or 229.6
cu. ft. and 267.2 cu. ft. per acre, respectively. This sample plot
will be remeasured and thinned and a check plot established in
1928.

Plot 37. White pine and Scotch pine. Area 1.0 acre. Planted
in the spring of 1903 with white pine 2 year transplants and maple °
seedlings, spaced 6 x 6 feet, solid rows of maple alternating with
a row of maple and pine mixed. The maple was a failure and

~ was replaced in 1911 with 3 year transplants of Scotch pine. Not

over 109, of blanks now exist. The Scotch pine has surpassed the
white in diameter and in height. It now averages 16 feet tall and
2.8 inches in diameter, while the white is 12 feet tall and 2.2 inches
in diameter.. The Scotch pine has dead limbs for 3 feet above the
ground but the white has live limbs clear to the ground. The
stand has closed, shading out herbaceous growth. About 1 inch of
litter covers the ground. The white pine shows little weevil
injury. Just why the Scotch pine is ahead of the white on this plot
and behind it on Plot 85 is not apparent unless the grouping of
the white pine on Plot 35 was more stimulating to height growth
than the 12 x 12 foot spacing on Plot 37. Compare with Plots 4,
34, 35, 36 and 56.

Plot 38. White pine and Douglas fir. Area .4 acre. Planted
in the spring of 1903, spacing 5 x5 feet, the two species alter-
nating in the rows. The pine has grown faster than the fir and now
averages 18 feet tall and 4.6 inches in diameter, while the fir
averages 10 feet tall and 1.3 inches in diameter. The early growth
of the fir was very slow. This may have been due to the stock
not being hardy because many trees have been killed back and
deformed. However, the species seems to recover from this and
to send up a new leader without any apparent deformation of the
stem. The fir has not developed evenly, individuals varying from
1 to 16 feet in height. Some of this irregularity has been caused
by suppression by pine. Fir produces a very narrow compact
crown while pine, when given sufficient room, produces a wide
crown. The result of this is that the stand has just closed and
both species have live limbs clear to the ground. The fir seems
quite tolerant and shows a considerable tendency to push through
the pine crowns. Side limbs on the pine were cut back to favor
the fir in 1923 and more of this work will be done in the future.
During the last 5 years the fir has shown a greatly increased height

*Volumes computed from Table 27, Bulletin 13, U. S. D. A., revised
and extended to cover the sizes of trees found on this plot.
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growth and may in time catch up with the pine. It has held its
own with the pine better than did Norway spruce planted under
about the same conditions on Plot 69.

On account of the differences in crown habit it would seem
advisable either to plant the fir about 5 years before the pine with
the same spacing or to plant the two specie§ at the same time with
a closer spacing. :

Plot 39. White pine. Area .7 acre. Planted in the spring
of 1903 with white pine and hardwoods, the latter forming 759,
of the mixture. - The spacing was-originally 5 x 5 feet but the hard-
woods have failed and the pine is now spaced 10 x 10 feet. The
results of this wide spacing are not entirely satisfactory. The
pine shows a 50% injury by weevil. The stand is just closing,
the side branches are large and long and have died for only a few
feet above ground. Heights average 17 feet and diameter, 4.6
inches. All birch was removed from the plot in 1924. It is some-
what difficult to predict what the final results will be but it looks
as if these short, large boled trees would produce a heavy yield
of inferior lumber. A thinning will not be needed for at least
another 10 years. Compare with Plots4 and 59 for other examples
of wide spacing and with Plot 28 for close spacing.

Plot 40. Red pine. Area .9 acre. Planted in the spring of
1924 with 2 year seedlings, spaced 8 x 8 feet, under a dense cover
made up of grey birch and scattered trees from a red oak experi-
ment which was a failure because rodents kept the trees cut back.
At the end of the first growing season less than 109 of the red pines
had failed. The plan is to remove all hardwood cover for cord-
wood after about 5 years.

Plot 41, White pine and Norway spruce. Area-.2 acre.
Planted in the spring of 1906 with 2 year seedlings, spaced 5x 6
feet, under light brush, the species alternating by rows. Fifty
per cent of the pine and 209, of the spruce failed. The birch
cover was thinned in 1919 and completely removed in 1924.
Both the pine and the spruce have been badly weeviled, prob-
ably because the plot is very narrow and open to a road on one
side. The spruce is also attacked by galls. The two species average
about the same in height, 12 feet, but the pine averages 3.5 inches
in diameter and the spruce only 1 inch. Spruce has shown a
greatly increased height growth in the last 5 years. Neither
species shows dead limbs and in general the plot is quite ragged
and has not closed. It may be compared with Plot 69 where these
two species were planted in the open and the pine suppressed
practically all the spruce.

Plot 4_2. White. pine and Norway spruce. Area 2.6 acres.
Planted in the spring of 1906 with 2 year seedlings, spaced 5 x 6
feet, the two species alternating by rows. Blanks were filled in
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1911 with 5 year white pine transplants. At the time of planting

an overwood of pitch pine and hardwoods, which varied in density
from heavy on the south end to very open on the north end, covered
the area. One acre in the densest portion of the overwood at the
south end was cleared in 1911. In 1919, hardwood sprouts from the
cutting in 1911, which has overtopped the planted trees, were
thinned to give the conifers more light. The plot is now about
759, stocked and is rather uneven. The pine averages 15 feet
in height and 2 inches in diameter and the spruce 11 feet in height
and 1 inch in diameter. Neither species show dead branches for
over 2 feet above ground. Both have been heavily damaged by
weevil but the spruce is less deformed by the injury than the pine.
The spruce is also heavily infested with galls. The effect of the
cover has been to hold back the pine more than the spruce allow-
ing the latter to hold its own with the pine. During the last few
years the spruce has increased height growth enormously. Com-
parison may be made with Plot 69 where these two species were

- planted in the open.

Plot 43. White pine and Norway spruce. Area 4.2 acres.
Planted in the spring of 1905 with 2 year seedlings, spaced 5x 6
feet, the two species alternating by rows, Blanks were filled with
5 year white pine transplants in 1911. - A medium dense overwood,
chiefly pitch pine, covered the entire plot. This was removed from
the south end in 1923. Both species have grown more slowly
than on Plot 42 on which the cover was removed at an earlier date.
The pine averages 10 feet tall and the spruce 6 feet. However,
weevil damage has been very slight for both species and while the
trees are not as large as on Plot 42 they are of much better form.
Compare with Plot 69.

Plot 44. White pine. Areas 3.1 acres. Planted in the spring
of 1906 with white pine 2 year seedlings, pure on the west side
and mixed with maple on the east side. Spacing 6 x 5 feet. The
maple failed and blanks were filled in 1910 with 4 year white
pine transplants. Failures were filled again in 1911 with 5 year
white pine transplants. An overwood of pitch pine gnd grey
birch, varying in density from nothing at the south end to moder-
ately dense in the middle and on the north end, covers the area.

- Over 809, of the trees are present. In the open they average

14 feet tall and 4.5 inches in diameter and under the overwood,
10 feet tall and one inch in diameter. Only in a few places has the
stand closed and live limbs extend to the ground. Herbaceous
growth has not been shaded out. A little spruce occurs at the
north end, evidently an extension of Plot 43. The most marked
feature is the almost entire absence of weevil injury and the small-

~ ness of side branches on the portion of the plot under the over-

wood. A cover of pitch pine is less harmful than is grey birch
because its branches are stiff and therefore do not whip the white
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pine tops as badly as do those of the birch. Several barren areas
(see page 104) occur on Plot 44.

Plot 45. Mountain pine. Area 4.6 acres. Planted in the
spring of 1912 with mountain pine, spaced 6 x 6 feet. The stock
proved to be the Mugho variety of mountain pine and has been
‘sold for ornamental purposes (See note on Mugho pine under
Plot 34). A few Corsican pines from a planting which was made
in 1910 and which was almost a complete failure, are scattered
over the plot. They have made fair growth but are open grown
and bushy. Barren areas (see page 104) similar to those in Plot
44 occur in Plot 45.

Plot 46. White pine—Norway spruce—Jack pine. Area .7
acre. Planted in the spring of 1906 with 2 year seedlings of white
pine and spruce, spaced 5 x 6 feet, and alternated by rows. In
1908 fail places were filled with Jack pine. The composition of
the plot is now 50%, Jack pine, 259, white pine and 25%, spruce.
Jack pine has grown faster than the other two species averaging
21 feet in height and 4 inches in diameter. The white pine aver-
ages 18 feet high and 4.5 inches in diameter and the spruce, 10
feet high and 1.5 inches in diameter. Both spruce and white
pine show a small amount of damage by weevil and the former
is often infested with galls. The stand is almost entirely closed
but there is only a small amount of litter. Jack pine has dead
branches extending for 8 feet above ground, and white pine for 5
feet. Spruce has no dead branches. For the first ten years-the
spruce grew quite slowly but since that time, except where it
was heavily shaded, it has increased its height growth
enormously, often making 2-3 feet a year. Under stiff com-
petition Jack pine develops well, forming a straight bole and
small side branches which die early. This plot detmonstrates its
value as a late filler, for which it compares favorably with Scotch
pine.. About 2 cords of birch were removed from the plot in 1919
and a final release cutting was made in 1924. Spruce trees com-
pletely covered by pine will be sold as Christmas trees. This
plan will also be followed on Plots 42 and 43. Compare Jack
pine on this plot with that on Plots 30 and 47 where this tree
grew more or less in open stands. Compare the white pine and
spruce with that on Plots 41, 42, 43 and 69. i

Plot 47. Douglas fir—Jack pine—Norway spruce. Area .9
acre. Planted in the spring of 1903 with Douglas fir and several
hardwoods mixed at random and spaced 5x 5 feet. Practically
all the hardwoods failed and blanks were filled in 1908 with Jack
pine. The fir is all on the east side of the plot and with the Jack
pine and some spruce planted at a latter date forms a fairly good
stand. The west side contains a scattering of Jack pine and a
volunteer growth of birch and other hardwoods. Some chestnut
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 frot early hardwood experiment still persists but is kept
{]:ilolrgd g;?:k by }t’he blight. The west side should be used for another
- experiment. = The fir has developed in all respects_about as it did
 on Plot 38. The spruce, being much younger, is mostly over-
. topped. Jack pine has developed much as it did on Plot 30 where

it was open grown, i.e., it produch long side branches and croqked
. poles. It is bearing comes prolifically and numerous seedlings
. up to 7 feet tall may be found in the openings. The stand on
~ the west side has not closed sufficiently to shade out herbaceous
T growth and there is almost no needle litter.

. Plot 48. Red oak and White pine. Area .9 acre. Planted
in the spring of 1904 with oak 1 year seedlings and pine 2 year
eedlings, spaced 6 x 6 feet, 4 rows of oak alternating with 2 rows
of pine. Eighty-five per cent of the oak and 709, of the pine are
~ living but 509, of the oak have been kept cut back by rodents.
. These trees were excluded in the measurements. Oaks not attacked
7 rodents have done better than the pines and are crowding the
itter severely. Oak averages 20 feet in height and 2 inches in
iameter and pine averages 18 feet in height and 4 inches in diame-
er. The best oak on the tract is to be found on this plot. About
If the pines have been injured by weevil and are of poor form.
e thrifty oaks have dead branches for a height of 10 feet, but
lead branches on the pine do not extend over. 2 feet above the
ound. Most of the pine limbs are small. The stand, as a whole,
- has closed and most of the herbaceous growth, except brake ferns,
‘has been shaded out. There is very little litter on the ground.
Considerable birch in the mixture helps: to make the canopy
quite dense. This plot is in need of thinning to give the better
ak and pine a chance. Compare with Plots 4 and 51.-

Plot 49. . Pitch pine. Area .9 acre. Planted in the spring of 1903
with 2 year transplants, spaced 5x 5 feet. Over 909, of the original
es are still living (except on thinned sample plot described
low) but the stand is not thrifty. Average height, 15 feet;
ameter, 3 inches.

~ In 1921 students from the Yale School of Forestry laid off and
- measured two sample plots of Y4 acre each and thinned one of
them. The results of the counts and measurements for the
- unthinned plot were—number of trees, 131 or at the rate of 2,096
. per acre; volume, 26 cu. ft.* of wood or 416 cu. ft. per acre: for
- the thinned plot—number of trees before thinning, 130 or 2,080
per acre; after thinning, 78 or 1,248 per acre: volume before
thinning, 29.4 cu. ft. or 470.4 cu. ft. per acre; after thinning, 20.5
cu. ft. or 328 cu. ft. per acre. These sample plots will be remeasured
- and the thinned plot thinned again in 1926.

*Volumes computed from Table 27, Bulletin 13, U. S. D. A., revised
. and extended to cover the sizes of trees found on this plot. :
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The unthinned pitch pine on Plot 49 has apparently stagnated
although the stand does not seem at all dense, Live crowns have
been reduced to 14 the total height of the tree. Pitch pine seems

. fairly tolerant of shade of older pitch pine but it does not seem
able to stand side crowding. On this plot all trees had an equal
amount of growing space and have deVeloped about equally with
no marked differentiation into crown classes. On the south half
of Plot 3 this species has grown under quite different conditions,
more nearly approximating thase in nature. The number of
seedlings that started was very large and competition during the
earlier years quite keen. The stronger individuals developed
rapidly, suppressing the weaker trees, thereby obtaining more
room for the development of their crowns.

On the sample plot thinned in 1921, crowns are deeper and the
trees are generally healthier than on the remainder of the area.
Compare Plot 49 with Plots 3, 22, 23 and 28.

Plot 50. Red oak. Area .9 acre. Originally an experiment
with red oak but rodents kept the trees cut back so badly that the
result is almost a total failure. An occasional individual has not
been attacked and has made good growth but these are so scattering
as to be worthless as a test of this species. A volunteer stand of
birch and pitch pine has taken possession of the plot.

Plot 51. Red oak and White pine. Area .9 acre. Planted in
the spring of 1904 with oak 1 year seedlings and pine 2 year seed-
lings, spaced 6 x 6 feet, two rows of oak alternating with one row of
pine. Practically all the oak are present but 24 of them have been
cut back by rodents. Those not cut back are ahead of the pine
but are so scattering as to make the pine appear to be spaced
6x 18 feet. The thrifty oak averages 19 feet in height and 2 inches.
in diameter, and the pine 17 feet in height and 5 inches in diameter..
About 20% of the pine failed. Those living have been - badly
weeviled and are of poor form. They have closed in the rows but
not between them. Herbaceous vegetation has not been killed
out except directly under the pine and there is little litter on the
ground. Compare with Plots 4 and 48. .

Plot 52. White pine and Japanese red pine. Area .9 acre.
Planted in the spring of 1910 with 2 year seedlings, spaced 6 x 6 feet,
the two species alternating by rows. Loss in the Japanese red pine
was heavy and blanks were filled about 1914 with white pine. The
present stand is fully stocked and is 259 Japanese red and 759,
white pine. Both species average 7 feet in height. Both have
been weeviled, the white the more heavily than the other. The
plot was thoroughly cleaned of birch in 1923. Crowns are just
commencing to close, much herbaceous cover is still present and
there is no litter on the ground. This plot is similar to Plot 5
and has received practically the same treatment except that the
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' i d back but
the Japanese red pine have not been prune
}2?1? ?g?‘ 2gmpargsc?n with Plot 5. Comparison may also be made

with Plot 19.

. White pine. Area .2 acre. Planted in the spring of
i 19:(%03\73:?1 2 year sel::dlings, spaced 5x 5 feet. Blankswere ﬁll(;:d én
1910 with three year transplants. All birch was rempv;:1 . 1?17 ‘
. lopping in 1923. Several large pitch pine and clumps of blﬁc : e 5
. pack or killed the white pine on part of the plot so that t efs an
~ is rather irregular and only about half the original number o dtliaeei
s present. Dead branches extend for 4 feet above groun . ut
. are irm. Crowns have closed, resulting in a forest floor withou
vegetation and covered with 2 to 3 inches of .needles. Fifty %«?Cr
_cent of the trees have been damaged by weevil. Average height,
13 feet; diameter, 3.3 inches.

i 54, White pine and Japanese black pi:qe. Area .9 acre.
.Pleljr];(’z:d in the sprirl:g of 1910 with 3 year seedlings of white pmg
and 2 year seedlings of Japanese black pine, spaced 6x 6 feelt, ant
alternating by rows. The Japanese species was apparent%{ nod
hardy and 909 of it failed. Those living are only 2 feet };ca ﬁnt
tend to have a prostrate habit. “Twenty-five per cent of the Wh%te i
pine failed also so that the stand is only 409, stocked. The w lii
pine has been heavily weeviled and is bushy and of poor fqrml.923
averages 7 feet in height. The plot was cleared of .b1rch in o
Pitch pine is scattered over the plot but is not sufficiently dense to
stimulate the white pine. .

. White pine. Area .9 acre. Planted in the spring of
19531,05\7?/5?1 2 year sl;edlings from Maine, alternating in the rowi
with beech, spacing 6 x 6 feet. Thebeech failed a;nd ’chle experlmrle‘}}ri
has become one of pure pine with a spacing of 8 15x 814 _feet.b he
stand is complete and is just closing. Lower limbs are ]usg degn;—
ﬁing to die and ground vegetation is almost completely shade cgu L
Average height, 17 feet; diameter, 4.5 mphes. Fifty per cer%) o}
the trees have been injured by weevil. Diameter growth ha}s1 2 ’Sgen
consistently large over the whole plot.and the stand‘ is thrifty,
“and in good condition except for weevil damage.

. White pine and Scotch pine. Area .9 acre. Planted
inl‘zlll(:; sisring of 19(1))3 with white pine 2 year seedlings and beech%
spaced 6x6 feet, a solid row of beech alternating with a row gh
beech and pine mixed. In 1911 the beech was replaced 1Wl
Scotch pine 3 year transplants. The white pine has r'na];de a afc%e
diameter growth averaging 4.5 inches, but a poor height growth,
averaging only 17 feet. The Scotch pine, although 8 yea1}rls yognt:ger,
averages 16 feet in height and 3 inches in diameter. The m1(}1( ﬁre
contains about 80% Scotch and 209, white pine. The stan z(iis
~ just closed and dead branches extend for 4 feet above gﬁoug y

. They are large and heavy on the white pine but short and slender
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on the Scotch. Half the white pine has been damaged by weevil.

Practically all ground cover has been shaded out and 2 to 3 inches

of élee'}dles cover the ground. Compare with Plots 4, 34, 35, 36
and 37.

Plot 57. Red pine. Area .9 acre. €leared of a scattered stand
of large grey birches in the fall of 1923 and planted in the spring
of 1924 with 2 year seedlings, spaced 8 x 8 feet. At the end of the
first growing season less than 109, had failed. Compare with

Plot 40 for a plantation of red pine made at the same time under
heavy cover. £

~ Ploi 58, Black locust. Area 1.0 acre. Planted in the spring of

1903 with 1 year seedlings with various spacings. As far as growth
is concerned this species has done better than any other used in
the plantations, attaining a height of 35 feet and a diameter of 6
to 7 inches and reproducing itself prolifically. However, damage
from the locust borer (See page 105) was so great that in the fall of
1923 the stand was removed for cordwood and the experiment

abandoned. During the last growing season, sprouts have reached
a height of 10 feet.

Plot 59. White pine. Area 1.0 acre. Planted partly in the
spring of 1903 with white pine 2 year seedlings and partly in 1904
with white pine 3 year transplants alternating in the row with
black birch and spaced 5x 5 feet. A small portion of the plot was
pure pine. The birch failed leaving the pine spaced about 7x7
feet on the average, although the spacing is somewhat irregular.
Heights average 25 feet; diameters, 6 inches. Dead branches
extend for 10 feet above ground and are moderately large and
quite firm. Weevils have caused many crooked boles but in spite
of this a good height growth has been maintained and the stand
appears in good condition. Practically all herbaceous vegetation
has been shaded out and 2 to 3 inches of needles cover the ground.
This plot may be compared with Plot 39 for white pine with a
wider spacing and with Plot 28 for a closer spacing.

In 1922 students from the Yale School of Forestry laid off two
sample plots of 14 acre each. One of these was thinned and the
other left as a check. Measurements and counts were as follows:
check plot, number of trees, 187 or at the rate of 748 per acre;
volume, 219.1 cu. ft.* of wood or 876.4 cu. ft. per acre. Thinned
plot, number of trees before thinning, 216 or 864 per acre; after

thinning, 158 trees or 632 per acre: volume before thinning, 249.9

cu. ft. of wood.or 999.6 cu. ft. per acre; after thinning 208.0 cu.
ft. or 832 cu. ft. per acre. Both plots will be remeasured and the
thinned plot will be thinned again in 1927.

*Volumes computed from Table 27, Bulletin 13, U. S. D. A., revised
and extended to cover the sizes of trees found on this plot.
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Plot 60. White pine. Area 2.1 acres. Planted in the spring of
1905, together with Plot 68, with 2 year seedlings, 3 year trans-

3 plants and wild seedlings from Stafford. Spacing was5x5 and 6x6

feet, and trees were set in old furrows and on moqnds between.
Both plots are the same in all respects and are described together.

i . Both are in excellent condition. Trees average 20 feet in height

and 4 inches in diameter. Weevil damage has been comparatively

olight and little damage seems to have been done until the trees
we%‘e 12 feet or more in height. Dead branches extend for 10 feet

above ground and are small but quite firm. Herbaceous vegetation
has been shaded out and several inches of needles cover the ground.

-. - Competition has not been too keen but a thinning is needed to

prevent the stand becoming stagnated. These two plots contain

‘the best growth of white pine on the tract.

Plot 61. White pine. Area 2.2 acres. Planted in the spring of

~ 1913 with 5 year transplants, spaced 5x 6 feet. A few clumps of
. chestnut sprouts still persist from a previous experiment. A mod-

erately dense stand of grey birch covered the pine until 1923 when

’3 it was entirely removed by lopping. This cover does not seem to
" have been sufficiently dense to protect the pine from weevil as

30 to 409, of the trees have been damaged. Practically the entire

planting survives. The stand has not yet closed, and bunch grass
" and other herbaceous growth still persists. The pine averages 9

feet in height and, in competition with birch sprouts that have
come up since the cutting in 1923, should make a good height
growth and produce only small side branches.

Plot 62. White pine and Scotch pine. Area 5.1 acres. Planted
in the spring of 1907 with 2 year seedlings of white pine, spaced
5x5 feet. In 1922 afire destroyed about 50%, of the plot facing
Plots 61-64 (measurements and counts exclude this burn). The

" stand has just closed and some herbaceous cover still persists.
. Plot was cleaned of birch in 1919. Weevil damage has been quite

heavy averaging 35%,. Average height, 17 feet; diameter, S.inches.

T‘gé bumgwags retgalanted ing the spring of 1924 with white and
Scotch pine 2 year seedlings. The season was dryy the fire had
reduced the tract to a barren sand plain, the stock was small and
a very heavy loss resulted during the first growing seasomn.

Plot 63. Red pine and White pine. Area 2.6 acres. Planted in
1917. The species were planted alternately 6 feet apart, m rows
10 feet apart with the idea that at some later date Spotch pine or
some other species would be used as a late filler. This has not yet
been done. The plot was cleaned of a heavy cover of birch in the
spring of 1923. About 959 of the original trees are living. The
red pine appears more thrifty and of better form than the white
because the latter has been severely injured by weevil. Both
species average 5.5 feet tall. The stand is just closing in the rows
but not between.
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Plot 64. Scotch pine. Area, 1.3 acres. Planted in the spring
of 1910 with 2 year seedlings, spaced 6x 6 feet. Subsequent loss
has been rather heavy, due partly to failures at the time of planting
and partly to suppression by birch. The birch was thinned in 1923
and completely removed by lopping in 1924." A number of medium
sized pitch pines were girdled in 1924. This should be the final
release cutting as the Scotch pine can probably take care of itself
from now on. The stand is just closing but is rather ragged.
Trees average 15 feet in height and 2.5 inches in diameter, and
have dead branches for 3 feet above ground. Herbaceous cover
still persists and there is little litter on the ground. The extreme
intolerance of Scotch pine and the effect of cover on this species are
well illustrated.

Plot 65. Red pine. Area .8 acre. Planted in the spring of 1917
with red pine, spaced 5x 5 feet. There were practically no failures
and the stand is quite thrifty except on a few sterile spots (described
under Plot 16). A small fire in 1922 destroyed about 75 trees near
Plot 66. A heavy birch cover was removed in 1923 but the red
pine does not seem to have been held back to any extent by its
shade. A few medium sized pitch pines were girdled in the fall of
1924, thus removing the last of the cover from the red pine.

Plot 66. Western yellow (bull) pine. Area 1.5 acres. Planted
in the spring of 1908 with 2 year seedlings, spaced 5 x 5 feet. This
plot is similar in all respect to Plot 6 except that the blanks, which
amount to about 45%,, have not been filled. The trees average
11 feet tall, somewhat larger than on Plot 6 but in general develop-

- ment has been similar to that on Plot 6. Bull pine seems to be quite
intolerant. Individuals growing in the shade are stunted and,
even when growing in the open, the lower branches die from the
shade of those above. A ground fire burned over a small area in
this plot in 1922 killing the bull pine completely. This species
appears to be at least as susceptible to injury by ground fires as
red pine.

Plot 67. Native pitch pine. Area .1 acre. No treatment.
Plot 68. White pine. Area 4.3 acres. (See Plot 60.)

Plot 69. White pine and Norway spruce. Area 3.6 acres.
Planted in the spring of 1905 with 2 year seedlings, spaced 5x 5
feet, the two species alternating in the row. Ninety per cent of
the pine and 609 of the spruce lived but the pine has grown much
the faster of the two and has overtopped about 909, of the spruce
completely, making the plot in effect one of pure pine with a spac-
ing of about 7 x7 feet over an understory of spruce. In a few
instances the spruce has grown rapidly and will probably catch
up to the pine. The latter has long, heavy side branches which
have died for 8 feet above ground but still persist. Weevils have
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i t 309 of the pines. Average sizes: pine, 22 feet tall
# ;rggr:% ?rtfgﬁles in(%iameter?spmce, 5 feet tall. Overtopped spruce
~ irees are being removed and sold for Christmas trees as fast as a
" market can be found for them. This plot demonstrates the fact
" that it is not feasible to plant spruce and pine in the open at the
. same time, as the pine grows much faster and completely over-
~ tops the spruce._ Compare with Plots 41, 42 and 43 where an over-
. wood has held back the pine more than the spruce, enabling the
" {atter to hold its own with the pine. In 1913 a fire jburned over
" about an acre in Plot 69 along the East Granby highway (See

 Plot 69a).

Plot 69a. Red pine. Area about 1.0 acre. Planted in the
. fall of 1920 with 3 year transplants, spaced 6 x 6 feet, under a
. gcattering cover of grey birch as a test of fall planting. The
. experiment was a complete success. Nmety-f_ive per cent of the
_ trees are still living and the average height is 214 feet. A few
spruce and pine from the 1905 planting are scattered over the plot.
" All hardwood growth was removed by lopping in the fall of 1924.

- Plot 70. Austrian pine. Planted in the spring of 1908 with 2
year seedlings, spaced 6 x 6 feet. The trees suffered heavily from
drought and winter injury and at present less than 25% of the
.~ original planting is present. Heights vary from 2 to 10 feet and
~ average about 3 feet. Most of the trees have crooked boles and,
in general, appear sickly and show poor development. The plot
was thoroughly cleaned by lopping back the hardwoods in 1923.

CONCLUSIONS.

Seeding versus planting. In general it may be said that experi-
ments in regeneration by seeding were not successful. The seed
of many species, both coniferous and hardwood, were sown by
various methods but results were so poor that regeneration by
seeding was soon abandoned. Even during the most favorable
~ seasons the moisture conditions in the surface soil are very poor
and it is often several years before any vegetation appears on land
abandoned for cultivation. Grey birch, which .usually‘reproduces
quite prolifically on bare soil, does not come in readily on bgre
areas in this region. Planting, on the other hand has been quite
- successful. When this method has failed, the cause can usually
~ be traced to using unsuitable species or to some other reason.

Hardwoods versus conifers. Of the many experiments with
hardwood species, only three were successful enough to warrant
comment. Red oak, black locust and chestnut seemed to thrive
on poor soil when not attacked by enemies. Unfortunately all
three species have been subject to animal, insect or fungous
injury and are almost complete failures. The other hardwoods
used have either died out completely or are represented by a few
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stunted specimens. The conifers, on the other hand, have done
well. Some have done better than others but only in one or two
cases can an experiment with conifers be called a complete failure.
From this it is apparent that the tract is far better suited to con-
iferous than to hardwood growth, mainly because the former are
far less exacting in their moisture requirerhents than the latter.

Conifers. Three species stand out cofispicuously above all others
used. They are red, white and Scotch pine. Of these Scotch pine
has grown the fastest during the juvenile period, i.e., the first 20
years. However, it is an Eutopean species and has not been
brought to maturity in this country as a timber tree. There is,
therefore, some uncertainty as to just how it will develop between
the twentieth year and the time it is ready to cut. Should later
development prove satisfactory, its value for planting on poor
soils in this country may be very great on account of its rapid
growth. Its worst fault seems to be a tendency to form crooked
boles. One of the greatest values is as a filler in older plantations
of other species where failures have occurred.© The wood is some-
what similar to that of red pine and is a little harder and heavier
than that of white pine. \

The growth of red and white pine is about the same. White
pine is a well-known species and its wood is very valuable, more
so than that of red pine, although, where they grow naturally
together, both species are marketed as white pine. Red pine has
‘no serious enemies. Its form is normally very good and it prunes
itself better than white pine under the same conditions. The
latter has several enemies, the worst of which in this region is the
weevil. This insect causes a large percentage of the trees to form
crooked boles which vield inferior lumber. For these reasons
the red pine is considered the better of the two species.

_Norway spruce, another European species, has done very well
when planted under shade sufficiently dense to act as a nurse but
not heavy enough to suppress the trees. As in the case of Scotch
pine, there are no stands old enough to furnish data on what its
later development will be.

Jack pine, which grows naturally on very poor soil in the Lake
States, has not done well in pure stands where it-forms crooked
boles and long side branches. When used as a filler in older stands
where it is obliged to grow rapidly in order to survive it does well,
having much better form than when grown pure.

Western yellow (bull) pine is not recommended for this kind
of site. It has grown slowly and is subject to a fungous disease
which threatens to kill out the species here.

Two other European pines, Austrian and Corsican, have not
proved satisfactory. In one instance Austrian pine did fairly
well but in general losses with both species were heavy at the time
of planting and the experiments with them are failures.
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Pitch pine’has proved as unsatisfactory as it is when it grows
naturally. Its form is not good, its growth is slow and on the
whole it may be called a worthless species in this region.

Of the two Japanese pines used, the Japanese black was a
total failure because it was not hardy. The Japanese red pine
shows considerable promise if handled properly. It has a strong
tendency when quite young to divide at the base into several stems
and form a bushy tree. When severely crowded, however, this
species will normally produce only one stem and in such cases the
trees make an excellent height growth.

The value of Douglas fir on sandy soil is questionable. The
development of this species is exceedingly variable, some individuals
having done very well while others are much stunted. During the
last five years this tree has shown up much better than it did
previously. - .

The European larch is another tree which varies greatly in
growth, some individuals having equalled the Scotch pine in size
while others are mere shrubs. Its value on poor soil is probably
small.

White spruce has been used too recently to furnish any data
on how it will develop. :

_ The other conifers found on the tract, two species of fir and one
of arbor-vitae, are too few in numbers to merit comment.

Hardwoods. Only three of the hardwoods used need mention.
They are red oak, black locust and chestnut. When not attacked
by rodents red oak makes a height growth equal to white pine
and is of good form, indicating that this species 1s adapted to poor
soils. However, rabbits kept so many trees cut back that the
stands are open and the experiments are failures. Without excep-
tion, black locust made the best growth of any species used on
the tract but the trees were so completely mined by the locust

~ borer that the plantation had to be abandoned. Chestnut once

grew naturally on the tract. It is difficult to say what the results
of artificial regeneration of this species might have been. The
fact that much chestnut still persists, even after being killed
back repeatedly by the blight, indicates that this tree rrfight have
been profitably grown on this site.

Other hardwoods used, but which were complete failures,
were white oak, green ash,* tulip,* black birch, hard maple,*
beech, catalpa, cotton wood, white ash and hickory.*

*No trees of these species were found in the 1924 survey.
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List oF Species USeEp oN EXPERIMENTAL PLOTS.

Following is a list giving the common and scientific names and
the plot locations of the species used in the experlments

White pine; Pinus strobus, L.*
Plot 2. 451516, 7113 42,1546 179203 21 22,:24;'25,:26,27;
28, 29 33 34 35 36, 37 38 39 41 42, 43, 44, 46, 48,
51, 52, 53, 54, 55, 56, 59, 60, 61 62 63 68 69.

Red pine; Pinus resinosa, Ait. Sl
Plot 8a, 16, 17, 22, 24, 40, 57 63 65, 69a.

Scotch pine; Pinus sylvestris, L. ]

Plot 1, 4, 14, 17, 20, 21, 23, 31, 34, 35, 36, 37, 56,762, 64.
Pitch pine; Pinus rigida, Mill.*

Plot 3, 49.

Austnan pine; Pinus L(mcw var. ausiriaca, Endl
Plot 24 70,

Corsican pine; Pinus Lcmcw Poir,
. Plot 45. »

Jack pine; Pinus divaricata, Du Mont de Cours.
Plot 30, 46, 47.

 Western yellow pine; Pinus ponderosa, Laws.

Plot 6, 66.

Japanese red pine; Pinus densiflora, Sieb & Zuce.
Plot 1, 5, 16, 19, 52.

~ Japanese black pine; Pinus Thunbergu, Parl.

Plot 54.

Mountain pine; Pinus montana, Mill.
¢ Plot 84, 45

Mugho pine; Pinus montana var. Mughus, Willk,
Plot 17, 34, 45.

Douglas fir; Pseudotsuga Douglasii, Carr.
Plot 1, 17, 38, 47. )

Balsam fir; Abdes balsamea Po1r
Plot 13, 32

White fir; Abies concolor, Lindl. & Gord.
Plot 1T

European larch; Larix ewropea, de C.
Rlot. b, 17,

Arbor-vitae; Thuya sp.
Plot!17;

LIST OF SPECIES

Norway spruce; Picea excelsa, o
(i’lot%a,p8b 10 32, 41, 42, 43, 44, 46, 47, 69. ¥

White spruce; Picea canadensis, Mill.

Plot 18, 32.

Red oak; Quercus iubra, i
Plot 4, 17, 40, 48, 50, 51.

 White oak; Quercus alba, it

- Plot 17.

- White ash: Fraxinus americana, L.

- Plot 17.

Black birch; Bewla lenta, L.

Plot 59.

srey birch; Betula populifolia, Marsh.*
on nearly every plot.

eech; Fagus americana, Sweet.

~ Plot 20, 21, 55, 56,"57.

“atalpa; Catalpa sp.

iPlot 5, -

ottonwood; Populus delioides, Marsh.
Plot 6.

sswood; Tilia americana, L.
Plot 47.

estnut; Castanea dentaia, Borkh.*
Plot 7, 8a, 8b, 27, 57, 61, 63, 64, 65, 66.

Black locust; Robinia Pseudacacia, L.

Plot 17, 19, 57, 58, 59.

*Found growing naturally, as well as where used in experiments.

135



DECEMBER, 1924

- Gomectiont Agricultural Experiment Statinn

Nem Haven, Connerticnt

SECQND REPORT
E PROTECTION EXAMINING BOARD |

r

W. E. Brirron, Entomologist
G. P. Cuinton, Botanist
W. O. Friey, Forester

Bulletins of this Station are mailed free to citizens of Connecticut
ho apply for them, and to other applicants as far as the editions permit.



CONNECTICUT AGRICULTURAL EXPERIMENI—“STATION
OFFICERS AND STAFF
December, 1924.

BOARD OF CONTROL.

His Excellency, Charles A. Templeton, ew—oﬁicw, President.

George A. Hopson, Secretary. .. ... e T SR Mount Carmel
W, 'L, Slate, Jr. Director and Treasurer. . ook o il sai s iiiods New Haven

Joseph W. Alsop

Charles R. Treat. ..
Elijah Rogers......
Edward C. Schneider

Francis F. Lincoln

Administration.

Chemistry:
Analytical

Laboratory.

Biochemical
Laboratory.

Botany.

Entomology.

Forestry.

Plant Breeding.

Soil Research.

STAFF.

E. H. Jexkins, Pr.D., Director Emeritus.

Wu. L. SraTE, JR., B.Sc., Director and Treasurer.
Miss L. M BRAUTLECHT Bookkeeper and Librarian.
Miss J. V. BERGER, Stenographer and Bookkeeper.
Miss Mary BrapLEY, Secretary.

‘WiLLiam VEITCH, In Charge of Buildings and Grounds..

E. M. BaiLey, Pa.D., Chemist in Charge.
R. E. ANpREW, M.A.
C. E. SHEPARD

OweN L. NoraN
Harry J. FIsHER, A.B.
Frank C. SHELDON, Laboratory Assistant.
V. L. CHURCHILL, Sampling Agent.

Miss MaBEL BacoN, Stenographer.

Assistant Chemaists.

T. B. OsBORNE, Pa.D., Sc.D., Chemist in Charge.

G. P. Cuinron, Sc.D., Botanist in Charge.

E. M. STODDABD, B. S Pomologist.

Miss FLORENCE A. MCCORMICK Pa.D., Pathologzst
Wirnis R. Hont, M.S., Graduate Assistant.

G. E. GramaM, General Assistant.

Mgs. W. W. KeLsEY, Secretary.

W. E. BrirroN, Pa.D., Entomologist in Charge; State Entomologist
B. H. WaLDEN, B.AGR.

M. P. ZarpE, B.S. Assistant Entomologists.

PuiLip GARMAN, Pa.D.

RocER B. FriEND, B.Sc., Graduate Assistant.

JouN T. ASHWORTH, Deputu in Charge of Gipsy Moth Work.

R. C. Borsrorp, Deputy in Charge of Mosquito Elimination.
Miss Grapys M. FINLEY, Stenographer.

Wavrurer O. FinLey, Forester in Charge.
A. E. Moss, M.F., Assistant Forester.
H. W. Hicock, M.F., Assistant Forester.

Miss PavLiNeE A. MERCHANT, Stenographer.

Donarp F. Jongs, 8.D., Geneticist in Charge.
P. C. MANGELSDORF, M.S., Graduate Assistant.

M. F. MoragaN, M.S., Investigator.

Tobacco Sub-statlon N. T. NeisoN, Pa.D., Plant Physiologist.

at Windsor.

Ten WitsoNn H. Lee Co.

ANNOUNCEMENT.
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sembly of 1919 (see Public Acts of 1919, Chapter 181), has
adopted this as its Second Report.
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SECOND REPORT

OF THE

Tree Protection Examining Board

Covering the Three Years Ending June 30, 1924

The first report of the Tree Protection Examining Board was
ed in 1921 as Bulletin 231, and was included in the Annual
Report of the Station for that year, pages 339-350. It contained
" an account of the activities of the Board including the law, rules
d regulations, sample examination questions, forms of certifi-
, institute program, financial statement, list of firms and
iduals receiving certificates, and a general discussion explain-
» the reasons for legislation, and warning tree owners to employ
alified men for their tree work and promising to investigate
mplaints.
The Station is often asked who is qualified for this work, and
ice no list had been printed since 1921, a revised list was pub-
hed, April 25, 1924, as Bulletin of Immediate Information, No.
, entitled, “Tree Workers Holding Connecticut Certificates.”
s this leaflet does not contain any account of the other activities
f the Board, the present report has been made complete for the
riod which it covers. Sections on tree surgery and on the
mmon insect and fungous pests of shade trees have also been
dded as a source of information to tree workers and tree owners.
- The members of the Board feel that the legislation on this sub-
't enacted in Connecticut in 1919, was fully justified by the
nditions then existing, and believe that, on account of this
vislation, these conditions have since greatly improved. More-
er, the Board has received from several other States requests
r copies of the Connecticut law, regulations, and examjnation
~and certificate forms, with the statement that similar legislation
was contemplated in those states. The law and regulations fol-
ow :

~

\N ACT CONCERNING THE IMPROVEMENT, PROTECTION
OR PRESERVATION OF FRUIT, SHADE :
OR ORNAMENTAL TREES.

Chapter 181. Public Acts of 1919. (In effect July 1, 1919.)

- SeEctioN 1. No person, firm or corporation shall advertise, solicit or
ontract to improve the condition of fruit, shade, forest or ornamental

es, by pruning, trimming or filling cavities, or to protect such trees from
amage by insects or disease, either by spraying or any other method, with- *
ut having secured a certificate as specified in section two of this act; and
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any person, firm or corporation failing to comply with the terms of this
act shall be fined not more than one hundred dollars; provided any person
may improve or protect any tree on his own premises or on the property
of his employer or on any property within the limits of the town of which
he is a legal resident, without securing such a certificate.

SECTION 2. The botanist, entomologist and forester of the Connecticut
Agricultural Experiment Station shall constitute a board which shall,
upon application from any person, firm or corporation, examine the quali-
fications of ‘the applicant to improve, “protect or preserve fruit, shade,
ornamental or forest trees, and if satisfied that the applicant is qualified,
may issue a certificate so stating; which certificate shall be valid for one
year from the date of its issue,*unless’sooner revoked as provided in section
three of this act, and may be renewed by the board for succeeding years
without further examination, upon payment of the fee hereinafter required,
provided any person, firm or corporation receiving such certificate shall be
responsible for the acts of all employees in the performance of such work,

SEcTioN 3. Said board shall prepare all necessary forms and prescribe
all rules and regulations governing examinations, and any certificate
issued under the provisions of this act may be revoked by it upon proof
that improper methods have been used or for other sufficient cause.

SEcrioN 4. Each applicant for an examination shall pay a fee of five
dollars in advance, and a fee of two dollars for each certificate or renewal
issued; which fees may be expended by the board for any expense incurred
by it in making examinations or issuing certificates, and an account of all
receipts and expenditures under this act shall be rendered annually to the
state comptroller.

As the law provides that this Board shall consist of the botanist,
entomologist and forester of the Station, the Board was organ-
ized by electing as Chairman, W. E. Britton, Entomologist, as
Vice-Chairman, G. P. Clinton, Botanist, and as Secretary-Treas-
urer, W. O. Filley, Forester. The following rules and regulations
have since been adopted by the Board:

ExAMINATION RULES AND REGULATIONS. .

I. Each person, firm or corporation required to secure a certificate
under Chapter 181, Public Acts of 1919, shall be examined as follows:
When a firm is under control of one person who is solely responsible for
the contracts, methods and oversight of each piece of work, this person
alone may be required to pass the examination, but when more than one
person is responsible for the methods of work and oversight of same, each
shall be required to take the examination. When foremen or others are
given complete charge of recommending and applying treatments, they

shall also be required to take the examination, in so far as it relates to -

their work. The Examining Board shall decide who shall be required to
take the examination.

II. Unless otherwise arranged, candidates for certificates shall appear
for examination at the Connecticut Agricultural Experiment Station, at
New Haven, at such times as shall be designated by the Board.

III. Examinations may be oral, written, or both, as shall be deter-
mined by the Examining Board, and, in general, shall cover tree species,

tree life and growth; diseases and insect pests of trees, with treatment for -

same; pruning and tree surgery.

IV. Candidates prior to the time of examination shall furnish a type-
- written statement of their qualifications as follows:

W
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- Generalml educatic%n. ; e o

; cial training for tree protection work. :

l,% : ]SEI:)(;erience in ﬁ‘ee protecrt)ion work. The latter shall include

; (a) Place of business, name of firm and position now held.

(b) Previous positions held. .

(c) Total length of experience. y

(d) Contracts 1'?ovv under way or completed during the past 12
months.

" In addition three or more recommendations as to reliability and effi-
ncy shall be furnished; and where typed or printed forms of contracts,
ations, etc., are used, these shall also be supplied, or if not available,
ments shall be made concerning the same. ]
V. If satisfied with the qualifications of the applicant, the Board will
ue a certificate good for the succeeding twelve months (unless revoked
- cause), then to be renewed upon application under such conditions as
 Examining Board may require in each case. ; S
Upon evidence of unfitness in training or improper business
ds, the Examining Board may refuse to issue a certificate or cancel
e that has been issued. Complaints may be made to the Board on
points, and if deemed desirable by the Board, private hearings of
interested parties shall be held.

D

RENEWAL OF CERTIFICATES.

e provision of Section 4, Chapter 181, Public Acts of 1919, regarding

al of certificates shall be construed by this Board as meaning a
inuous possession of a certificate and not an attempt to obtain a new
ficate after a long period during which the old certificate has lapsed.
following rules are hereby adopted: -

. The secretary shall notify each certificate holder at least two weeks
fore his certificate expires, and again two weeks after date of expiration,
previously renewed. If a certificate has not been renewed one
th after date of expiration it then becomes invalid and the holder

be notified to that effect.

An invalid certificate may be revalidated at the discretion of the
ard for the full renewal period or the unexpired portion thereof, if

t for such action is received within three years from expiration date
if all renewal fees for the intervening period, as well as the renewal
d, are paid in full.

If application is made on or before the expiration date of a certifi-
a demit or respite covering a period of three years may be issued
out charge, entitling the holder to obtain a renewal certificate for one
on payment of the statutory fee of $2.00.

If after three years with or without a demit a certificate has not
renewed, a new application with a fee of $5.00 shall be necessary and
her examination may be required by the Board.

Numeer or CERTIFICATES ISSUED

In all, 109 certificates have been issued by the Board since
e law became effective. Of this number, 80 are now in force
d 29 have been canceled; three by death, four by changes in
siness, nine by removal from the state and 13 were not renewed.

following list contains the names of individuals and firms
W holding certificates which are in force:

~
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FirMs AND INDIVIDUALS HOLDING CERTIFICATES

Name Address
Armstrong Tree Service, Ltd. §
Armstrong, Newton G.. .. .Poughkeepsie, N. Y.

Parmelee, Leland E.. .. ... Poughkeepsie, N. Y.
Baldwin - Thosh Jiot s 5in P. O. Box 176, Guil-
ford Conal e

Bartlett Tree Expert Co., F. A.
(BoiA Bartlett) s 0 Lo Stamford, Conn....
*Bartton, Robert) o n e P. O. Box 57, Ham-
den, Conn.. ...

Beaupain & Saunders
(Henry F. Beaupain). ... ’.So. Norwalk, Conn.
*Bertolf Brothers

(August C. Bertolf)....... Sound Beach, Conn.
Beown, Bdoar Mo, 000, 211 Sisson Ave,.,..
Hartford, Conn...
L Calverley sArthuar 5 o0 00 763 Campbell Ave.,
West Haven, Conn.
Cardarelli, Emilio J.........Cromwell, Conn....
Clark, Harey Beosb vl fuaiin Middlebury, Conn..
Clark, WyllisiSe s wi e i) New Canaan, Conn.
Clyne G 5 e e A0 73 Canal St., Water-
bty G on i e
Condon Co., Maurice L.
(Maurice L. Condon). .. .. Lake Mahopac, N.Y.
Cromie, George A........... 18 Compton St.,
New Haven,Conn.
Davey Tree Expert Company Kent, Ohio.
Baldwin, HuBE5 wil il General  Delivery,
Norwich, Conn.. .
Gammie, Peter........... P. O. Box 423, Stam-
ford, Condi 2osi9s
Grove, )00 = LT L Kent, Ohio. . ......
Landis  Ray B0, s 28 Smith St., Dan-
bury, Coany s T
iy mino OIEN Ul e General  Delivery,
Stonington, Conn.
Taomey; W Wl g v, General  Delivery,
South Manchester,
: COTN o sl Lo
tDesmond, Thomas H....... Simsbury, Conn. ...
DeWalie Tohn GG 0k 85 Medford St.,
Medford, Mass.. .
Bl To N = et sl 45 Park Terrace,
New Britain,Conn.
Baston, Clifiord Bl 5 f PO S B ax e, T

Scarborough, N.Y.
*Elm City Nursery Co.,

PelrkBonaell vroinal orn o Box 1588, New
Haven, Conn. ...

¥ErnstSOtolE s ne Toll Norwich, Conn.. ...
Pertech iR ossl o i A= P. O. Box 220, New-
; burgh ING ¥V i
Galligan, Clarence W........ 15 Admiral Street,

Allingtown, Conn.

* Is also a nurseryman.
T Is also a landscape architect.

Cert.
No.

86
89

21
10
66
27
24

88

91

60
87

108
102
109
50
80
104
53
105
79
84
74

Certificate
Expires

May 25, 1925
July 23,1925

July 15, 1925

July 15, 1925

Dec. 18, 1924
Aug. 12, 1925
July 29, 1925
June 6, 1925
Mar. 31, 1925
Feb. 28, 1925
Mar. 8, 1925
July 15, 1925
July 1, 1925

Feb. 2,1925
May 25, 1925

July 23, 1925

May 26, 1925

May 25, 1925
May 15, 1925

May 8, 1925

June 15, 1925

April 4,1925
Aug. 7,1925
May 8, 1925
June 16, 1925
May 12, 1925
July 14, 1925
April 4, 1925
June 28, 1925
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Firms aND INDIvIDUALS HoOLDING CERTIFICATES— Continued

Name Address
GibhsiRGME e At 33 Fairfield Street,
Pittsfield, Mass...
(€511 Tl 8 74 DR o 1Y S U 376 George Street,

- New Haven,Conn.
tGoodwin Associates, James L.,

James L. Goodwin........ 750 Main St., Hart-
ford, '"Conn. .. . ...

Graf Albert Ho i Dl 60 P. O. Box 87, Bar-
domig N Y. i

Grovit, Albert, 5 sn et 986 Whalley Ave.,
: New Haven, Conn.

Gustafson, Harry A......... P. O. Box 81, Water-

town, Conn......
Hartford Forestry Company

Hansling, Philip, Sr....... 65 Sherman Street,
Hansling, Philip, Jr........ Hartford, Conn...
Herthal, GHBi . 3hraaet 228 Bunnell Street,
Bridgeport, Conn.

Herthal, Gus., Jr..... et 228 Bunnell St.,..
; . Bridgeport, Conn.

Hollistery SUPL i Soir s lve Conn. Agr. College,
3 Storzs, Conn.....
Horlacher, John J........ ... 197 Thomas Street,

West Haven, Conn.
167 Blue Hills Ave.,
Hartford, Conn. .

*Hunt & Co., W. W.,
(W. A. Wright)

Kellner, Arthur H.......... 7 Grove St., South
Norwalk, Conn...
*Kellner, Herman H......... Danbury, Conn. ...
*Kelley, James J 21 oo bvdan New Canaan, Conn.
Landscape Foresters, Ltd. 52 Vanderbilt Ave.,
(C. E. Mager) New York City ..
*iMallett Co., G. A, ....... 95 Catherine St.,
(George A. Mallett . Bridgeport, Conn.
Maynard, Eugene.......... 61 Coit St., New
London, Conn....
McLatughlin & Carberry
Carberry, Joseph V........ Sharon, Conn. .....
McLaughlin, J. A......... Sharon, Conn......
MesderiCo S - TiET e & 75 Westminster St.,

(Lewis H. Meader)

Providence, R. I....
*Millane Tree Expert Co.,

(Neal A. Millane)......... Middletown, Conn..
Meoisris, Harry Hoo o s 9 Winthrop Place,
Danbury, Conn. .

Munson-Whitaker Co........ I Washington* St.,
(Robert O’Shea). Boston, Mass. ...

Murphy, Allen L............ Bethel, Conn. .....
0ld Colony Forestry Co......415 Savin Ave.,
(Thomas J. McGinnis)
O'Gara, Charles B.. . . ... ... 696 Dixwell Ave.,
New Haven, Conn.
Pauley Tree Expert Co.,
(George A. Pauley) New Canaan, Conn.

* Is also a nurseryman.
1 Is also a landscape architect.

ey

West Haven,Conn.

Cert.
No.

83
61
39
67
85

96

17
16

25
36
47
103
33
26
101
19
32
11
94

78
77

31
i}
* 40

42
106

4
110
22

Certificate
Expires

April 4, 1925
May 26, 1925

Nov. 26, 1925
Dec. 18, 1924
April 6, 1925
Mar. 25, 1925

July 15,1925
July 15, 1925

July 29, 1925
Sept. 17, 1925
Mar. 21, 1925
May 8, 1925
Sept. 17, 1925
Aug. 12, 1925
April 1, 1925
July 15, 1925
Sept. 17, 1925
July 15, 1925
Feb. 6, 1925

July 9, 1925
July 9, 1925

Sept. 17, 1925
July 1, 1925
Nov. 6, 1925

Nov. 25, 1925
May 15, 1925

July = 1, 1925
Aug. 28, 1925
July 29, 1925
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FIrRMS AND INDIVIDUALS HOLDING CERTIFICATES—Concluded

Name

Perry, Lewis. . .lionionis s )

Plumb,; €/ K. & J. C.

(CAIC Plumb)s v i 5k
Pool;, William H. . .. .00

Rice, Ralph S : i .. .. .04
Rich, Nehemiah L........

*Rockfall Nursery Co.,

(Philip Marotta).......
Rottenberg, Julius.......

Royal Forestry Co.......

(Charles Vallett)

*Seheonmian, W Jiool i
Shaw,Walter. - oo . 00

#Gterman, CioH. (. 0l
*Steclk, Harold W. ... . /2%
Szirbik, George..........

*van Heinigen, Jacob C. .
van Kleef, Marinus. ... .

*Van Wilgen Company

Van Wilgen, A. C......
Van Wilgen, W. C.... ..
*Verkade, H. o oo ¢ e L

Wilcox, Reginald C......
Wirioht, JolniL. .oVl s

* Is also a nurseryman.

...47 Sheffield Ave.,

Address
Southington, Conn..

New Canaan, Conn.

Roslindale, Mass.

...71 Howard Avenue,

New Haven, Conn.

...101 Warren Street,

Stamford, Conn.

i ReckialliiConn, .« .
... Newington Gardens,

Newington  Jct.,

124 Division St.,
Waterbury, Conn.
New London, Conn.

...494 Blake St.,

Westville, Conn. .

...2291 . Albany . Ave.,

West  Hartford,
CORMIIH. = s

...Newtown, Conn....
...77 East Ramsdell St.,

Westville, Conn. .

...South Wilton, Conn.
.. .Bridgewater, Conn..

Ll M ain St

Branford, Coan. .

....Corner Crocker St.

and Lower Boule-
vard, New London,
BoRnAES oo

S Essex, iConny, ..
...P. O. Box 593, Put-

nant . Conny o5

Cert.
No.
95
100
63
69
3

71

93

62
6

55

92
111
48
75

99
98

18
30

43

Certificate
Expires
Feb. 6,1925
Mar. 31, 1925
Oct. 10,1925
Dec. 18, 1924
July 1,1925
Mar. 8,1925

Jan. 9,1925

« Aug. 5,1925

July 1, 1925
June 16, 1925
July 1, 1925
Jan. 10, 1925
Aug. 28, 1925
April 4, 1925
July 4, 1925

Mar. 31, 1925
Mar. 31, 1925

uly 15,1925
%ept. 17,1925

Nov. 25, 1925
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ExAaMINATIONS

The law provides that the fee of $5.00 shall be paid in advance.
The form of application now in use is as follows:

TREE PROTECTION EXAMINING BOARD,
Box 1106, New Haven, Conn.

Gentlemen :—

I hereby é.pply for a certificate as provided in Chapter 181,
Public Acts of 1919, to be issued in the name of

Business Address

It has been the practice of the Board to hold an examination
only when there were enough applicants to warrant one, rather
than to set a special date for each applicant, and it has usually
been possible to examine three or more candidates at one time.
There have been occasional requests for examination by mail, but

as a matter of policy, the Board has insisted on candidates appear-
ing before it in person.

Since the last report, 16 examinations have been held as fol-
lows: : :

In 1921—]July 26, October 3, December 19.

In 1922—March 9, May 18, June 26, October 27.

In 1923—April 2, May 25, July 23, November 26.

In 1924—February 5, March 25, May 2, June 6, August 28.

Fifty-three candidates presented themselves. Of this number,
48 were granted certificates without condition, three were
requested to take a second examination, one was refused a certifi-
cate, and one passed the examinationbut decided he did not need
a certificate. Fifty-one certificates were issued during the period

covered, making a total of 109 certificates issued during the first
five years of the Board’s existence.

4
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ForM or CERTIFICATES

The form of the regular certificate adopted and used by the
Board is as follows:

CERTIFICATE

9!!!‘!!!!!!!!!!!!!!!!!!!!!!!!!ii!!!!!!!!!!!!!!!!!!
FROM

Trer Protertion Exammmg Lf-?narh

STATE OF CONNECTICUT

Gbis is to Certifyp that : > §
of has been duly examined in compliance with the provisions ;
£ 3
2
§
%
»
=
L3
2

of Chapter 181, Public Acts of 1919, and is considered qualified to conduct the business of pro-
tecting trees.

E logist, Chairman

Examining

P Tonts | SR ] Botanist, Vice-Chairman Board

Forester, Sec’y-Treas.

S R e BN ot

CONNECTICUT AGRICULTURAL EXPERIMENT STATION
- NEW HAVEN, CONNECTICUT

L L LT L L L L L L L E Ll

b3
!!!!!2!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!}!!!!!9 y
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At the expiration of the regular certlﬁcate, if the fee of two
‘dollars ($2.00) has been paid, a renewal certificate is issued in
‘the following form:

RENEWAL CERTIF ICATE

FROM

@Tree Protection Exumining ﬂ-?narh

STATE OF CONNECTICUT

This is to Certify that Certificate No.. . ..was issued by this
oard on s SN PRI TR R e
o R e e e (e T s S , as provided by Chapter 181, Public
Acts of 1919, and said certificate is hereby renewed for one year

N I 06 IR 0 K X 050 X R

e g T g o g T g g g g " 9 g g o0 4 0 %

...... - +....Entomologist, Chairman

h

o

B
RRRKRRRK

3 R R I
b @in s sio olo slo e, o0 s
B e P P e e s

i eDiresiliaiie it BRC O S Botanist, Vice-Chairman

Heswed: ooidee e e Forester, Sec’y- Treas.

CONNECTICUT AGRICULTURAL EXPERIMENT STATION
NEW HAVEN, CONNECTICUT

O 2 R I O R X I IO XA A A I A M I K K K XX M R KA R X M I

oSt Sttt St St St XSOt St Sl St oS, ot St St Sl ot

To show that men are working under a valid certificate
issued by the Board, a small card was furnished for each foreman
~ employed by a firm or an individual. The form of this card is
shown below :

State nf Connertiont
TREE PROTECTION EXAI\/_{INING BOARD

THE BEARER
is working under supervision of and is responsible to
Ol A R e Il e S Conn.,
to whom this board has issued Certificate No....as provided by
Chapter 181, Public Acts of 1919. Said certificate expires........

CONNECTICUT AGRICULTURAL
EXPERIMENT STATION
NEW HAVEN, CONN.

Secretary
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INSTITUTES FOR INSTRUCTION -

The early examinations, as well as some of the more recent
‘ones, have shown that many of the tree men are not well versed
in the life processes and care of trees. Consequently, early in the
first year after the law was passed, an institute of instruction
was held at the Station at which the various phases of tree life
and growth were discussed. The.results were such that the
Board has, in each of the years 1922, 1923 and 1924, conducted
a one-day institute for this purpose, in some cases at the request
of the tree workers. In all,«four institutes have been held, the
program of the firstebeing given in the first Report of the Board.
The attendance has varied between 50 and 100, and deep interest
has been shown. The program and date of each of the other
institutes are given below :

FEBRUARY 21, 1922

10.00 A.M. The Living Tree (Illustrated), by Dr. George E. Nichols,
Assistant Professor of Botany in Yale University, New Haven, Conn.;

The Pruning and Spraying of Fruit Trees, by Prof. Sherman P. Hollister, -

Assistant Professor of Pomology, Connecticut Agricultural College,
Storrs, Conn.; Effects of Smoke, Gases and Electricity Upon Trees, by
Prof. J. W. Toumey, Dean School of Forestry, Yale University, New
Haven, Conn.; Observations on Oil Injury to Trees, by Dr. E. P. Felt,
State Entomologist, Albany, New York. 12.00, Recess for luncheon.

1.30 2. M. Pruning and Cavity Work as Applied to Shade Trees (Illu- -

strated), by J. Franklin Collins, Forest Pathologist, U. S. Dept. of
Agriculture, Brown University, Providence, R.I.; Discussion, led by
Dr. George E. Stone, Amherst, Mass.: Modern Methods of Tree
Surgery (Demonstration), by F. A. Bartlett, Bartlett Tree Expert
Company, Stamford, Conn.; Some Common Insect Pests of Shade Trees
(Illustrated), by Dr. E. P. Felt, State Entomologist, Albany, New York:
Report on work of Tree Protection Examining Board, by W. O. Filley,
Forester, Connecticut Agricultural Experiment Station, New Haven,

Conn.; Report of Committee on Organization of a Tree Protective Asso- °

ciation in Connecticut.

Marcr 1, 1923

10.00 A.M. Opening Remarks, by Dr. W. E. Britton, State Entomo-
logist, New Haven, Conn.; The Tree in the Landscape (Illustrated), by
Ernest F. Coe, Landscape Architect, New Haven, Conn.; The Gipsy
Moth, by A. F. Burgess, In Charge of Moth Work, U. S. Bureau of Ento-
mology, Melrose Highlands, Mass.; Some Insects Attacking Shade Trees
(Illustrated), by Dr. E. P. Felt, State Entomologist, Albany, N. Y.
12.15 p.M. Recess forluncheon.” 2.00 p.M. The Living Tree (Illustrated),
by Dr. G. E. Nichols, Assistant Professor of Botany, Yale University,
New Haven, Conn.; Wood Rot Fungi (Illustrated), by Dr. W. A. Murriil,
New York Botanical Garden, New York, N.Y.; Mechanical Injuries
and Their Treatment (Illustrated), by Dr. G. E. Stone, Amherst, Mass.:
Fertilizers for Trees, by Dr. E. H. Jenkins, Director, Connecticut Agri-
cultural Experiment Station, New Haven, Conn.

MarcH 11, 1924

10.00 A.m. -Opening Remarks, by Dr. W. E. Britton, State Entomo-
logist, New Haven, Conn.; Word of Welcome, by W. L. Slate, Jr., Director,
Connecticut Agricultural Experiment Station, New Haven, Conn.; The

Ty R R P T ey e W
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Living Tree (Illustrated), by Dr. G. E. Nichols, Assistant Professor of
Botany, Yale University, New Haven, Conn.; Some Fungous Diseases
of Trees (Illustrated), by Dr. A. H. Graves, Curator of Public Instruc-
tion, Brooklyn Botanic Garden, Brooklyn, N.Y. 12.15 p.M. Recess
for Luncheon. 2.00 p.M. Some Insects Attacking Shade Trees (Illus-
trated), by Prof. W. C. O’Kane, Professor of Economic Entomology,
University of New Hampshire, Durham, N. H.; Some Insects Requiring
Special Attention the Coming Season (Illustrated), by Dr. W. E. Britton,
State Entomologist, New Haven, Conn.; Cavity Work, Pruning, and
Spraying (Illustrated), by George A. Cromie, Superintendent of Trees,
New Haven, Conn.

FFINANCIAL STATEMENTS

TREASURER'S ACCOUNT
July 1, 1921— June 30, 1922

Balance onvhand July 109210 e oy $213.98
Received for 18 examination fees @ $5.00......... $90.00
& “ 44 renewal fees @ $2.00........... 7. ERI00 178.00
: $391.98
Expended for Printing and Stationery............. $28.45
# SiPoestapell -l el T R S 18.36
& “ Travel Expenses of Board........... 20.92
& ¢ lnsrittte Bxpenges it Asiil sl 36.87
gR € Miseel. office expense. ... einah 1.80 106.50
$285.48
Receipts paid Comptroller, for deposit in State
Treasury......................................t. 178.00
Balance on hand Jne 30 s 022 S = ne b e SOl $107.48
July 1, 1922— June 30, 1923 :
Received for 10 examination fees @ $5.00......... $50.00
i 4 “ 52 renewal fees @ $2.00............. 104.00 154.00
' . $261.48
Expended for Printing and Stationery............. $42.65
£ N Postiage s Do Sl B R T 6.00
3 “ Institute Expenses............ Fh e 49.29 97.94
' $163.54
Receipts paid Comptroller, for deposit in State
Mreastfvo, Lonro e i a . Wisee i : 154.00
Balance on hand June 30, 1924.......... Rt $9.54
July 1, 1928— June 30, 1924 »
Received for 21 examination fees @ $5.00......... $105.00
& “ 60 renewal fees @ $2.00...%......... 120.00 ~ 225.00
$234.54 .
Expended for Printing and Stationery............. $3.13
? 7 Srulnstitute Expensessi s iaicns s 6.41 9.54
$225.00
Receipts paid Comptroller, for deposit in State
PTEASUTY e dls vae was ek L 2 BRI SRR R 225.00

i el
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COMPTROLLER’'S ACCOUNT
Amounts deposited in State Treasury,

July 1, 1921—June 30, 1922........... g e $178.00

uly 1992-— [iihe 30051028 ninen) NG St 154.00

}uly 1, 1923—]June 30, 1924............ Seeln 225.00
Expenditures b Comptfoller, on order of the Board,

v For Printigg and Stationery....... e R $64.18
Postage kool v nl il S S E e s 16.00
Travel Expenses of Board.. .\ = a0 cic o 7.75
Instittite Bxpenises. i 8 o il oo oo il ﬁg%

Miscellaneous Office Expense...............

Balance available in State Treasury, June 30, 1924

P
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$557.00

143.43

$413.57
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TREE SURGERY

TREE SURGERY
W. 0. FILLEY

The problems confronting those interested in the protection

and care of ornamental trees are many and various. Some prob-
~ lems relating to foliage, bark, and exposed portions of the trees
are simple of solution and results of treatment are readily
observed. In some cases, as in spraying with chemicals, com-
plications may arise which require further study, but even in such
cases the parts concerned are open to observation and the methods
used are susceptible of proof by observation and test.

The filling of cavities, treatment of wounds, stimulation of
growth by fertilization and cultivation of soils, and other prob-
ems which involve growth and condition of woody tissues are

uch more difficult of solution. In such cases, results from
‘applied methods are not easy to determine, and there is great
vergence of opinion regarding the efficiency of methods which
are difficult to standardize. This fact makes it possible, and
almost inevitable, that secret or patented processes should become
the basis of business getting rather than knowledge and skill.

With due appreciation of this situation and believing that the
olution of many of these problems is possible through concerted
tion on the part of those interested, this Board invited a num-
ver of scientists, tree workers and officials to join it in a Shade
Tree Conference at Stamford, Conn., August 25-26, 1924. This
onference (probably the first of its kind in this country) was
attended by 36 individuals, including botanists, _entomologists
nd practical tree workers. The definite results were summed up
n the conclusions of Dr. Haven Metcalf, Forest Pathologist, U.
Bureau of Plant Industry.

“Tree surgery,” he stated, “is about where dentistry was in
he 60’s; its first object being looks. We believe that it does pro-
ong the life of trees but we cannot prove it, and there is almost
1o literature on the subject. What is needed more than any-
thing else is research records and case histories.”

It was voted that another conference should be held in 1925,
f which Dr. Haven Metcalf was elected chairman and W. O.
 Filley, secretary, with instructions to make all necessary arrange- .
- ments.

It may be truly stated that nothing new came out of this con-
 ference. Everything which was said had doubtless been said
before. Nevertheless, the meeting served its purpose in bringing
together scientists and tree workers for an informal discussion
of shade tree problems. Future conferences will undoubtedly
show more definite progress toward their solution. :

The feeling of many regarding the uncertain status of cavity

work was expressed in a short paper by Dr. Collins of the U. S
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Bureau of Plant Industry. He has consented to its publication
as a part of this report.

In common with many other observers, this Board has felt that
the importance of cavity treatment and filling was somewhat
over-emphasized, as compared with improvement of soil condi-
tions, proper pruning and treatment of swounds, protection from
insect and fungous pests, etc. Much wonderfully fine workman-
ship has gone into the filling of cavities, and in many cases it
may have lengthened the life of the trees concerned, but in others
it has only served to increase the size of the bill.

Neverthless cavity work, like the treatment of wounds, brac-
ing; and other forms of tree repair, is demanded by tree owners,
who are ready to pay for expert knowledge and skill. In return,
they have a right to expect definite results, which can only be
assured through standardized methods applied with judgment
and honest intent. Tree workers ought to be able to say that a
certain method is the right one because it has stood the test of
time and is so universally used that it has become standardized.
This can only come about through careful observation of results,
frequent exchange of ideas with other tree workers and close
co-operation with scientific workers who are keenly interested
in the solution of these problems.

CAVITY WORK
J. FRANKLIN COLLINS :
(Read before the Shade Tree Conference, Stamford, Conn., Aug. 25, 1924)

Before speaking of cavity work I wish to correct an erroneous
impression that seems to be somewhat prevalent regarding the
scope of the tree repair work being done by our Washington
office. The Bureau of Plant Industry is not primarily concerned
with the work of commercial “tree surgeons,” nor has it ever

_ been, so far as I know. [ts primary interest lies in trying to help
the man who owns a few trees (either shade, ornamental or
orchard) to keep them in good condition so far as disease and
mechanical injury is concerned, or to advise him how best to
repair fresh injuries, as well as neglected ones that may have
occurred in the past. To put the matter in another way, we are
concerned primarily with the question, “What is the best advice
to give to a man who has a few trees that he wants to care for him-
‘self and who would never, for financial or other reasons, employ
a commercial tree surgeon to attend to them?” That is the infor-
mation that we have tried to give in Farmers’ Bulletin 1178, and
the first paragraph in this Bulletin expressly states this to be its
object. 1 might also add, this is its sole object.

I think it is the general opinion of the majority of tree workers

. that preventing decay is far better, from all points of view, than

et a e A woaie _ i it o can et Sl

CAVITY WORK 155

trying to cure it. I think nearly all tree workers (certainly all
scientific workers) also will agree that a decayed spot in a trunk
. or a large limb should be carefully cleaned out, sterilized, and
treated in such a manner as to prevent, so far as possible, any
reinfection.
“ Beyond this point there obviously is a difference of opinion
.~ even among commercial tree surgeons, as to what is the best
~ thing to do with the cleaned out cavity: i.e., whether to leave it
- open, to cover it with sheet metal, or to fill it with concrete or
sphalt mixtures, wood, or other materials.

For the past 15 years when traveling about the country, pri-
arily on other business, I have made it a point to look over
cement-filled cavities wherever I have been and had the time to
i do so, and check up on their general condition. My method of
hecking was to count only fillings that had been in place for a
few years so as to get some idea of their permanency. Those
hich showed obvious cracks, chipped cement, severe dying back
the cambium, excessive leakage, or a loose filling were con-
ered defective. Judged on this basis more than 90 per cent.
all the fillings examined have proved to be defective. I was not
‘particularly concerned with who did the work, although in some
cases I was told who did it. Undoubtedly most of this work had
- been done by men trained, at least to some extent, in the work,
s the trees examined were located primarily along streets or on
1ge estates where eommercial men had been employed to do it.
1 have had opportunity to dig out quite a number of fillings
hat had-been in place for periods varying from eight to 15 years,
nd most of these, even when absolutely perfect on the surface,
- were found to be badly decayed back of the cement, in some cases
the decayed area back of the cement was larger than the original
“cement-filled cavity itself. As a result of such observations as

than small and globular cavities could conscientiously be recom-
mended for the use of untrained persons, to say the least.

So far as asphalt mixtures or wood strips and blocks are con-
erned I can only say that although they appear to me to give
romise of good results after they have been in practical use long
nough to know just how they can best be handled, they have not
yet stood the test sufficiently long to demorstrate satisfactorily
to me their real value and limitations. Consequently, they are not
at present recommended by us for the use of untrained men
‘except on an experimental basis. :
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SOME OF THE PRINCIPAL INSECTS ATTACKING
: SHADE TREES IN CONNECTICUT

W. E. BRITTON

Tt is often necessary to spray shade trees in Connecticut in
order to control certain insects which otherwise might seriously
injure the trees. In summer there are various chewing insects
which devour the foliage, and there are also other insects, such

as aphids and scales, which, when abundant, make a heavy drain.

upon the trees by sucking out the sap. Though most of these
pests do not kill the trees in a single season, yet they weaken them,
and if a tree is completely defoliated two or three times in suc-
cession, death may result. 2

In cities and towns as well as on large estates and other private
holdings where the trees are an important asset, every effort
should be put forth to keep the trees in the best possible health
and vigor. Such a program must include provision for spraying
the trees to rid them of their insect pests. Perhaps it may not be
necessary to treat them every season because these pests fluctuate
in abundance from year to year, and when absent, it might be
wasting money to spray the trees. But the trees should be
watched, and materials and apparatus should be always at hand
in readiness to make the application whenever the conditions seem
to warrant it. In no other way can the trees be given the most
intelligent care.

WHAT INsEcTS ARE

Insects are small animals belonging to the class Hexapoda
(six-legged), and for the most part they have six legs:in some
stage of their existence. Those attacking trees may be divided
roughly into two groups: (1) chewing insects, and (2) sucking
insects. The chewing insects (except termites or white ants)
have four distinct stages in 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 sucking
insects have incomplete transformations and 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 distinct
pupa, except in case of the males in certain scale insects and white
flies, and the larvae are called nymphs after hatching from the
eggs, and undergo a gradual development, molting several times
with only slight changes until the adult stage is reached.

Chewing insects have strong jaws or mandibles with which
they bite or téar off bits of the food which they swallow. Suck-
ing insects have beaks or probosces which they insert into the
tissues and suck out the sap. :
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CoMMON INSECTICIDES

Remedies for chewing insects include the arsenical poisonms,
but these are not effective against sucking insects where it is
necessary to employ some substance which will kill by contact.
Both kinds of insects may be killed by fumigation.

The most common arsenical poison used in tree spraying is
lead arsenate, which may now be obtained in the form of paste,
and also as a dry powder. It is used in various proportions from
three pounds of paste or one and one-half pounds of dry powder
in orchards, to 10 pounds of paste or five pounds of dry powder
to 50 gallons of water for gipsy moth and certain other shade tree

“insects. A spreader is sometimes employed.

FORMULA FOR LEAD ARSENATE

Lead arsenate (paste)........... 3-10 1bs. or (dry) 114-5 l1bs.
Ealciiimidicaseinate spreadet. A5G NG iy FEREV. ESRR o
EWater Tl iy et el gl co s n Dl e sl Ui ok 50 gals.

Paris green and calcium arsenate are often used in spraying

‘especially on potatoes. Calcium arsenate is used extensively on

cotton in the South, but it causes injury on apple foliage in Con-
ecticut, and is not recommended for tree work. In case it seems
necessary to use these poisons, 14 1b. of Paris green, 14 lbs. air-

slaked or hydrated lime may be used to 50 gallons; with calcium
arsenate, 174 Ibs. each of the poison and lime may be used to 50

gallons of water.

2

FORMULA FOR NICOTINE SOLUTION

Nicotine sulphate may be obtained in 40 per cent. solution, and
several different brands are on the market. Used to kill aphids
and other sucking insects.

Nscotitesiilphater s T LT e e U e o e e int
anndryaisonpiald= o e s el e 2 1bs. or
Caletumeaseinate L aliin  alg s T gl L i e e 1 1b:
Waten! L [oeat i ois s AR S Pt S 50 gals
Nicotine sulphate solution may be added to lead arsenate if
desired, but the soap should be omitted. o
LIME-SULPHUR WASH
Liguid ime-sulphar i r o e e b Lyoal)
A e e B T L R e et r B D MRS S e 9 gals.

This is used as a dormant spray to kill scale insects, and is also

‘a good fungicide. Dry lime-sulphur preparations are now on the

market and in using them, directions on the package should be
followed. Diluted mixtures of lime-sulphur are also used on the
foliage as a fungicide.

R e W Y
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MISCIBLE OILS

There are several miscible oils on the market, and these may be
used at the rate of one part in 15 parts of water as a dormant
spray to kill scale insects, and 1-20 for spruce gall aphid.

Lear-CHEWING INSECTS

Elm Leaf Beetle: The elm leaf beetle, Galerucella xanthome-
laena Schrank, hibernates im attics, belfries and other protected
places, emerges from its hidiiig place in early spring and eats
holes. in the expanding leaves in May. The sexes mate and the
females deposit on the under sides of the leaves, clusters of flask-
shaped, yellow eggs, which, in a normal season, hatch about
June 1. The larvae or grubs feed upon the green tissue on the
under surface, skeletonizing the leaves. When numerous they
leave only the veins and the upper epidermis, and such injured

leaves turn brown and fall, usually the latter half of July. At

this time the larvae reach their maturity, drop to the ground or
crawl down the trunk, and on the ground around the base of the
tree transform to bright yellow pupae. About 10 days later the
beetles appear and go to the trees, some laying eggs for a second
generation, which seldom or never does any harm in Connecti-
cut. The late emerging beetles probably do not lay eggs, but fly
about and feed more or less and go early into their winter quar-
ters.

This insect, like humans, congregates in cities and towns, and

seldom injures trees in the open country. It is even more
injurious to European elms than to the American elm. = It was
troublesome in 1923 and defoliated trees in some  localities.
There was little rainfall during the pupating period, and most of
the larvae came through to the adult stage. Wheén pupation takes
place during a wet period, the pupae are often attacked and
killed by a white mold or fungus. Sporotrichum globuliferum
Speg. (entomophilum Peck.) This fungus and the moisture
were absent at the time of pupation in both 1923 and 1924 ; con-
sequently the elm leaf beetle bids fair to be abundant and to
cause injury to the trees in 1925. In 1924, the season was late
and the insect went through its different stages and defoliated
the trees much later than normal.
. The remedies are to kill the beetles in attics and belfries, and
to kill the pupae on the ground around the trunks of the trees by
spraying them with nicotine solution and soap, and to spray the
foliage, particularly the under surface, about June 1, with lead
arsenate, two to three pounds of the dry powder in 50 gallons of
water. :

Further information regarding this insect may be obtained
from Bulletin 155 of this Station. :

#~BULLETIN 263.
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: ‘Caterpillar: The tent caterpillar, Malacosoma ameri-
ca;f: n%agif gsually confines its attacks to wild cherry and
~ apple, but it is very abundant every 10 or 12 years when it may
~ also attack oak and other trees. The eggs are deposited in July
~ in cylindrical masses around the small twigs, and covered with a
- gray, glue-like substance, probably for protection. These eggs.
~ hatch when the leaf buds first open in April, and the young cater-
. pillars from each egg-cluster live and feed together and form
a web or tent in the crotch of the tree or in a fork of one of its
branches. The caterpillars go outside of the nest twice a day to
feed, and enter it after feeding, except when nearly full-grown
they cluster on the outside of the nest. The caterpillars become
full—grown about the first week in Jupe and make their light
yellow cocoons under rubbish, fence rails, etc., near the grounc_i.
‘The reddish-brown moths emerge two weeks later. There is
“only one brood each year. _ ;
The remedies are cutting off and burning the egg-clusters in
inter, removing the nests and caterpillars with a caterpillar
rush, or burning them off with a torch, and spraying the foliage
~with lead arsenate. i :
Additional information on the tent caterpillar may be found
in Bulletin 177 of this Station.

. Cankerworms: The fall cankerworm, Alsophila pometaria
. Harris, is a common pest of fruit, shade and _Woodland trees in
Connecticut, and in some cases is accompanied by the spring
ankerworm, Paleacrita vernata Peck, which is usually much less
‘abundant. Both species cause the same kind of injury, and
require similar remedies. Both have winged males and wingless
females which crawl up the trees to lay eggs. The moths of the
fall cankerworms emerge during the warm days of November
and December and the females lay eggs. The adults of the spring
cankerworm emerge and lay their eggs in March. The eggs of
both species hatch with the first opening buds and the larvae feed
- upon the leaves of fruit, shade and woodland trees. Canker-
. worms were so abundant in Greenwich and Stamford in 1924
- that small woodland areas and many shade trees were entirely
- defoliated. The caterpillars normally feed duritg May, becoming
. full-grown about June 1st, and during the first week in June go
~ into the ground and transform to naked brown pupae, remaining
~ in this stage until the following November and December, or in
. case of the spring species, until the following March. In the fall
. of 1923 the male moths were very abundant flying about and
- clustering on tree trunks, especially on the warm, foggy days of
~ November and December. | : )

] There are two preventive methods : Spraying the foliage with
. lead arsenate during May, and employing sticky bands to pre-
~ vent the insects ascending the trees. The spraying should be
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done just as early as is possible after the leaves have unfolded
enough to catch and hold the poison. By using a strip of cotton
batting to fill the crevices in the bark covering this with a 5-inch
strip of single ply tarred paper tacked at the lap, tree tanglefoot
can be applied to the paper band. It should be kept sticky during

November and December, and again during March and April |

when the eggs hatch. The whole may be removed without dis-
figuring the trees.

Further information may be obtained from Bulletin No. 1238,
United States Department of Agriculture. .

Tussock Moths: The white-marked tussock moth, Hemero-
campa leucostigma S. and A., often injures and defoliates elm,
maple, linden, poplar, horse chestnut and other trees in cities and
towns. The caterpillars are bright colored and conspicuous,
being striped lengthwise with yellow and brown, and having a red
head and three long black tufts or pencils of halrs, two near the
head and one at the tail. There are four white tufts‘on the front
half of the body. There are two generations each year in Con-
necticut, one at Albany, N. Y., and three in Washington, DG
The insect winters in the form of egg-clusters, usually on or near
the old cocoons on the trees and covered with a frothy white
substance about half an inch in diameter. The eggs hatch in May
and the caterpillars become full-grown about the first of July,
and make their cocoons on the bark -of the trees. Two week
later the moths emerge, The eggs for the second brood are laid
in July and the caterpillars feed through August and September,
then pupate, and the females lay eggs that carry over the winter.

The females, like the cankerworms, are without wings, but as

they pupate on the trees, banding is not so helpful. The males
are mouse color with characteristic, rather indistinct markings,
and are attracted by lights.

Spraying the foliage and gathering and destroying the egg-
clusters are the comrion methods of control.

For further information, see Report of this Station for 1916
page 105.

The hickory tussock moth, Halisidota caryae Harris, and the
tessellated tussock moth, H. tessellaris S. and A. both have tufted
caterpillars which feed upon apple, oak, hickory, willow, poplar

and other trees, and occasionally may require a spray of lead

arsenate to prevent damage. Each species is single-brooded.

For further information, see Report of this Station for 1917,

page 325.
Gipsy Moth and Brown-tail Moth: The caterpillars of the
gipsy moth, Porthetria dispar Linn., when abundant feed upon the

foliage of apple, oak, birch, maple, willow, poplar, and even'

conifers. There is one generation each season; the eggs are laid
in clusters on the bark or in cavities in trees, during July and

53
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August, and hatch the following May. Caterpillars become
mature the last of June and make their cocoons in protected
places. The adults emerge two weeks later. Soaking the egg-
clusters with creosote, and spraying the foliage with lead arsenate
with four to five pounds of dry lead arsenate in 50 gallons of
water, are the most approved methods of artificial control. So
far, this insect has been kept in check in Connecticut by the forces
employed by the state.

Further information regarding this insect may be found in
Bulletin 186 of this Station. i

The brown-tail moth, Euprociis chrysorrhoea Linn., formerly
occurred over the eastern half of Connecticut, but has since

. disappeared and for several years has not been seen. It was
-evidently controlled by natural enemies, and it may come back

again. The caterpillars feed upon pear, apple, plum, cherry, oak,
elm and maple, and live through the winter in a partially grown
state in small webs on terminal branches. Brown egg-masses

are laid on the under side of leaves in July by the white moths

with brown tufts at the end of their bodies. The caterpillars
when touched by human hands cause a rash; they become mature
in June and make their cocoons on the leaves.

The remedies are to clip off and burn the winter nests, and to
spray the foliage in May with lead arsenate.

More detailed information may be found in Bulletin 182 of
this Station.

Fall Webworm: The fall webworm, Hyphantria cunea
Drury, is found on all kinds of fruit, shade and woodland trees
the last half of summer, the caterpillars feeding upon leaves
enclosed in nests near the ends of the branches. There is a par-
tial second brood in Connecticut, and the eggs are laid on the

- under side of leaves by the white female.

Clipping off and burning these nests, and spraying the trees
with lead arsenate are the remedies.

For further information, see Report of this Station for 1917,
page 319. : ;

Walnut Caterpillar: Hickory, butternut and black walnut
trees are often stripped of their leaves in late spmmer by the wal-
nut caterpillar, Datana integerrima G. & R. This is a black
caterpillar covered with whitish hairs, which feeds gregariously.

- They molt and leave the cast skins, in the form of gray patches

on the tree trunks. Spraying with lead arsenate is the remedy.
For further information, see Report of this Station for 1917,

 page 326.

Sawflies on Conifers: There are several species of sawflies, the
larvae of which feed on the various species of pine trees, occa-
sionally defoliating them.  One of the most destructive is the
imported pine sawtly, Diprion simile Hartig, which attacks the
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white pine and’ other five-needled pines; these may also be
attacked by Neodiprion pinetum Norton, Neodiprion leconter
Norton, and other species feed upon the pitch pine and other
kinds of pines.

The larch sawfly, Lygaeonematus erichsoni Hartig, is occa-
sionally so abundant as to defoliate darch trees, and sometimes
spruce trees are injured by Neodiprion abietis Harris. The
proper remedy against all these pésts is spraying with lead arse-
nate. \

For further information regarding the imported pine sawfly,
see Report of this Station for 1917, page 273.

Larch Leaf-miner or Case Bearer: This insect, Coleophora
laricelle Hubn., is a small moth and the larva tunnels inside the
leaves from June to September, often ruining them. It then
migrates to the twigs, where in brown, cigar-shaped cases it passes
the winter. A dormant spray with liquid lime-sulphur in early
spring will kill the larvae in their winter cases and is the best
remedy known.

Further information may be found in the above mentioned
Report, page 288. :

Arbor-vitae Leaf-Miner: This small moth, Argyresthia
thuella Packard, has recently caused serious injury to arbor-vitae
trees and hedges in Connecticut. The tiny larvae tunnel inside
the leaves, causing them to appear transparent and later turn yel-
low and brown. The adults emerge late in May and early in
June, and spraying with nicotine solution and soap when the
adults are flying and laying eggs will materially reduce the pest.

For further mformation, see Report of this Station for 1921,
page 15T7.

Imported Willow Leaf Beetle: This small, shiny blue beetle,
Plagiodera versicolora Laich., has been brought into this country
and has spread from the vicinity of New York to various parts
of Connecticut. It prefers shiny leaved willows, but may attack
poplars. Eggs are laid on the leaves and both beetles and grubs
feed upon the leaves, skeletonizing them. There are two com-
plete broods each season, and the beetles hibernate. The remedy
consists of spraying with lead arsenate. ; :

For further information, see Report of this Station for 1921,
page 195.

Birch Leaf Skeletonizer:
latriz canadensisella Chambers, often skeletonize the leaves of
gray, white and yellow birch trees late in the season. There is
only one annual generation, and the insect passes the winter
In cccoons on the fallen leaves. The remedy consists of spraying
with lead arsenate during August. =~ '

For further information, see Report of this Station for 1910,
page 701. ]

The larvae of a small moth, Buccu- -
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Spiny Elm Caterpillar: Black, spiny caterpillars are often
. found feeding gregariously on elm, poplar and willow, stripping
" the branches. This insect is called the spiny elm caterpillar, and
is the larva of the mourning cloak or Antiopa butte'rﬂy, Euvan.essa
antiopa Linn. There are two broods each year in Connecticut,
and the adult butterflies live through the winter and may be seen
flying on warm days. As the caterpillars feed in colonies it is
“often possible to crush them on the tree or after cutting off the
infested branches. Spraying the foliage with lead arsenate is a
remedy. ;

For further information, see Report of this Station for 1906,
_page 260. .

Borers or Woop-CHEWING INSECTS

Maple Borer: Sugar maple trees are commonly injured by the
maple borer, Glycobius speciosus Say, a handsome black beetle
ith yellow markings, and about an inch in length. A conspicu-
us mark is the W on the base of the wing-covers. The beetles
ppear in Connecticut the first half of July, and a little later the
ggs are laid. The tiny grub begins tunneling in the bark, soon
tering the sapwood, where it works around the trunk or branch,
ually going upward in a spiral course. Two years are probably
uired for the complete life cycle, and, of course, the grub
reases in size with age and makes a much larger burrow when
is nearly full-grown. This results in some large scars on the
trees, and when two or more grubs are at work in the same trunk,
they sometimes girdle it and the tree breaks over. When mature,
the grub pupates in the burrow and emerges the following July
through a nearly circular, somewhat flattened hole, nearly half
an inch in diameter. The best control measure is to examine
trunk and branches of choice maple trees, preferably in Septem-
ber, find the grubs by following up the sawdust emitted, and cut
them out or kill by inserting a wire in the burrow. Also destroy
the adult beetles when found resting on the trunks of trees in
uly.

: P}‘,or further information, see Report of this Station for 1922,
page 351. 2

Leopard Moth: Elm, maple and other shade trees as well as
- fruit trees are attacked by the leopard moth, Zeuzera pyrina Linn.

The female moth has a wing-spread of about two and a half
- inches, is white with fore-wings coarsely dotted with blue and
black spots. The male is smaller though similarly marked. The
moths emerge mostly in July. Eggs are laid in crevices in the
bark, and the young caterpillars usually enter the twigs at the
~ base of a bud, and after feeding for a time, leave their burrows
- and enter larger branches where they excavate large, irregular
galleries. The branches are weakened and often break off. The

-
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grub is white or pinkish, with head, neck shield and tubercular
spots, black; it is nearly three inches long when fully grown.
The borer causes most of its damage the second summer, lives
in the burrow the following winter and pupates, the moths emerg-
ing in July, two years being necessary for its complete life cycle.
A systematic cutting and burning of infested branches will check
the pest, and where sawdust is thrown out from the main trunk
and larger branches it is possible to dig out the borers. A wire
may be inserted in the burrow or a few drops of carbon disulphide
injected and the opening closed to kill the borers. :

For further information, see Report of this Station for 1911,
page 317. -

Bronze Birch Borer: Many European white birches, par-
ticularly the cut-leaf form, have been killed during the past few
years by the bronze birch borer, Agrilus anxius Gory. This small
beetle begins its attack on the branches in the upper part of the
tree and spiral swellings or ridges show on the surface of the
bark. Later the lower branches are similarly affected and the tree
is soon killed. Native species, though not immune, are less sus-
ceptible to injury. If a tree becomes generally infested, it can-
not be saved. The beetles emerge in June, feed for a time on the

leaves and lay eggs in slits in the bark. There is only one brood

annually and the grubs make shallow galleries in the sapwood
just beneath the bark. Where a few branches are infested, they
should be cut off and burned in early spring. Dead trees should
also be burned before the beetles emerge. As the beetles feed
somewhat on the leaves, the trees should be well coated with lead
arsenate early in June.

For further information, see Report of this Station for 1922,
page 359. ‘ ¢

The Twig Pruner: Small terminal twigs of oak amd some
other trees are often cut off by a borer in late summer and fall
upon the ground. This is the work of the twig pruner, Hyper-
mallius wvillosum Fabr., one of the long-horned beetles. There
is only one brood each year and the borer usually drops to the
ground in the base of the severed twig. Consequently, gathering
and burning these twigs is advisable, and about the only control
measure known. Trees are not seriously injured by the attacks
of this insect. :

For further information, see Bulletin 332, Ohio Agr. Expt. Sta-
tion, page 327, , :

Carpenter Worm: Large grubs, occasionally found tunneling
in the heart wood of ash, elm, and other trees, are called carpen-
ter worms, and are the larvae of one of the Cossid or goat moths,
Prionoxystus robiniae Peck. It is related to the leopard moth,
and there is one generation each year. About the only remedy
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s to inject carbon disulphide into the burrows and close the open-
“cut out the grubs. ;
mg]?:‘oorr further infofmation, see Bulletin 832, Ohio Agr. Expt.
tation, page 329.
Locust Borer and Painted Hickory Borer: Young locust
rees are often killed or deformed by the lo'cust‘ bqrgr, Cwllene.
obiniae Forst., and hickory trees are less spr10us1y injured by a
closely related species called the painted hickory borer, Cyllene
tus Drury. In fact, some claim that these two species are
dentical, but there are slight structural dlﬁerences_ and the; adult
the painted hickory borer emerges in the spring, while the
ust species appears in the fall. Both are long-horned, black
eetles, three-fourths of an inch in length, marked with narrow
ross-bands of greenish yellow and with a W-shaped mark on
the base of the wing covers. The life cycle of each occupies
out a year. Dr. Craighead reports success by injecting into
burrows kerosene soap emulsion made with water containing
e per cent. of sodium arsenate. : :
For further information, locust borer, see Bulletin 787, U. S.
Jepartment of Agriculture: Painted hickory borer, New York
tate Museum Memoir 8, page 264. '
Saperda Borers: I.inden trees are often.‘injured by the linden
“borer, Saperda vestita Say, hickory by the hickory borer, Saperda
coidea Fabr., poplars by the poplar borer, Saperda calcarata
ay, elms by the elm borer, Saperda tridentata Oliv., and apple
the round-headed apple borer, Saperda candida Fabr. Trees
adly infested with the elm borer should be cut and burned.
ese porers are usually cut out, but carbon disulphide may be
employed and possibly the poisoned kerosene emulsion may prove
1ccessful.
For further information regarding these borers, see Manual of
ree and Shrub Insects.
White Pine Weevil: The leaders or top-most shoots of young
hite pine trees are commonly attacked and killed by a snout
beetle, Pissodes strobi Peck, which lays eggs in punctures in the
bark of the leader during May. Numerous grubs hatching from
hese eges tunnel in the stem, becoming full-grown aBgut July 1,
and pupate in oval cells in the wood. The leaders wilt and die
during Julv. Repeated attacks cause the trees to become crooked,
forked and ill-shaped. It is commonly recommended that the
leaders be cut off and burned before the adults emerge, or still
better, place them in cages which will permit the escape of their
parasites but not of the snott-beetles. Small plantations and
choice ornamental trees may be protected to some extent by spray-
. ing the leaders about May 1, with liquid lime-sulphur (1-9) or
~ lead arsenate, or by jarring the leaders twice a week for six weeks
~ and catching the beetles in a net.
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For further information, see Report of this Station for 1919,
page 144. ‘

The Hickory Bark Beetle and Other Bark Beetles: Hickory
trees are beset more or less periodically by epidemic attacks of the
hickory bark beetle, Scolytus quadrispinosus Say, which breeds
in the cambium, effectually girdling the tree. Later the exit holes
give the tree the appearance of having been punctured with shot.
Thousands of hickory trees have been killed in Connecticut by
this insect during the past 25 years. The adults feed on the leaf
petioles, and a thorough $praying of the foliage about July 1,
with lead arsenate and nicotine sulphate is believed to be of some
benefit. Badly infested trees should be cut and burned or barked
before the beetles emerge. Related bark beetles with similar
habits attack pine, spruce and other kinds, usually the unthrifty
trees. Keep all trees as vigorous as possible. Cutting and burn-
ing the infested trees will generally check the outbreak.

For further information, see Manual of Tree and Shrub
Insects:

The Parandra Borer and the Maple Sesian: Weakened trees
of nearly all kinds are attacked by a brown beetle known as the
Paranda borer, Parandra brumnea Fabr., which tunnels in the
heartwood near the ground. The maple sesian is a clear-wing
moth, Sesia acerni Clem., which breeds in the vicinity of wounds
on the trunk and branches, -particularly of soft maples. Care-
ful dressing of the wounds is a good preventive. Where trees
are kept in a thrifty condition there is little injury from either of
these insects. i :

For further information, see Report of this Station for 1921,
page 201 (Parandra borer), and for 1922, page 855 (maple
sesian).

Pigeon Tremex: The pigeon tremex, or horn-tail, Tremexs
columba Linn,, is a borer in dead and dying trees of nearly all
deciduous kinds, and:is comimon in maple, elm and hickory.
Round holes the size of a lead pencil mark the points of exit of
the adults, which are rather large, four-winged flies, about two
inches in length, marked with yellow and black and with a con-
spicuous horn or ovipositor at the rear end of the body. Trees
which are infested by the pigeon horn-tail are commonly visited
by two of its very conspicuous parasites called “long stings.”

In fact, the parasites are usually the first indication to the owner
- that anything is wrong with his tree, and he thinks them respon-
sible for the injury. The black long-sting, Megarhyssa atrata
Fabr., and the lunate long-sting, Megarhyssa lunator Fabr., are
among the largest of the parasitic Ichneumon flies, and the
females have bristle-like ovipositors nearly four inches in length
and resembling horse hairs. :

For further information, see Manual of Tree and Shrub
- Imsects.
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- ter Ant and Termites: Trees are often tupneled and
f,'h051’3)17:‘:):1'11}1bed by the large, black, carpenter ant, Camponoms
 herculeanus pennsylvanicus DeGeer, and by the so-called white
~ ants or termites, Reculitermes flavipes Kollar. The white ants
. are white only in their immature stages, .th.e adults bemg brovyn.
he best remedy for both species is to inject carbon disulphide
nd confine it in the burrows by plugging the opening.

For further information, see Report of this Station for 1922,

ge 365.

SuckiINg INsEeTS

Spruce Gall Aphid: Cone-shaped galls at base of new growth
Norway, black, white and red spruce trees are caused by the
ruce gall aphid, Chermes abietis Linn. - This insect has two gen-
ons each year the winter being passed by the immature
les on the twigs, and particularly around the buds and under
ud scales. They reach maturity in spring, and lay their eggs
t May 1. The young cluster at the tips where the new
owth starts, and form the cone-shaped galls. The insects
come mature in August and escape from the galls and 1a3{ eggs
the second brood. Another species Chermes cooleyi Gillette,
es larger galls on the Colorado blue spruce. Thoroughly,
aying with nicotine solution and soap, or with a miscible oil
0) in the fall or spring will hold this pest in check. Clipping
f and burning the galls in early summer can also be practiced
mall trees.
Tor further information see Report of this Station for 1922,
357,
Leaf Aphids: There are many kinds of aphids which injure
e various kinds of trees by sucking sap from the leaves. - Some
of these are: Green apple aphid, Aphis pomi DeG., rosy apple
- aphid, Anuraphis roseus Baker, of apple; woolly aphid of apple
~ and elm, Eriosoma lanigera Hausm.; woolly beech aphid, Proci-
ilus imbricator TFitch; birch aphid Calaphis betulaecolens
tch; pine bark aphid, Chermes pinicorticis Fitch, and many
other species. As a rule, these aphids may be held in check by
spraying with nicotine solution and soap. Calcium caseinate may
be used as a spreader in place of soap. Dusts containing nico-
. tine may also be blown upon the leaves.
_ Further information may be obtained from Manual of Tree and
Shrub Insects. _
Hickory Gall Aphid: The compound leaves of hickory are
often distorted and fall in midsummer on account of the attac_:ks
- of the hickory gall aphid, Phylloxera caryaecauhs Fitch, which
forms hollow, globular galls on the leaf petioles, often causing
them to break off. Apparently no control measures have been
~ worked out for this insect.
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For further information, see Manual of Tree and Shrub
Insects. :

Oyster-Shell Scale: The oyster-shell scale, Lepidosaphes ulmi
Linn,, kills branches and sometimes entire trees, and attacks many
kinds of deciduous trees and shrubs:” Some of those most com-
monly attacked are ash, maple, apple, poplar, willow, butternut,
birch and lilac. Silver maple street trees are sometimes seriously
infested and it makes the branches very brittle so that they break
off in storms. This insect has one generation each year and
passes the winter as white oval eggs under the old female shells.
These eggs hatch during the last days of May, and the young
crawl about for several hours and establish themselves on the
bark, begin to suck the sap and remain stationary afterward. Late
in August, the females become grown and die after depositing
eggs under the shells. The shells are mussel-shaped, about an
eighth of an inch long, and gray or brown, usually nearly the
color of the bark. Spraying with lime-sulphur (1-9) or miscible
oil (1-15) in early spring has proved effective. Also a spray of
nicotine solution and soap or with kerosene emulsion about June
10th will kill the newly-hatched young.

For further information see Report of this Station for 1903,
page -229, :

San José Scale: This is a small, circular scale, grayish in
color and about one-sixteenth of,an inch in diameter. The shell
is formed of concentric rings with a nipple in the center. It is
called the pernicious or San José scale, Aspidiotus perniciosus
Comst., and it attacks many different kinds of trees and shrubs,
but shows a preference for fruit trees and shrubs of the rose
family. There are three broods each year, and the winter is
passed in a partially grown condition. The young of the first
brood appear the last days of June. Though in part controlled
by natural enemies, this insect formerly destroyed hundreds of
fruit orchards, and after subsiding as a pest for several years,
is now troublesome again. A dormant spray of lime-sulphur

- (1-9) or of miscible oil (1-15) are the remedies.

For further information, see Bulletin 165 of this Station.
Maple Woolly Leaf Scale: Sugar maple trees throughout the

cities and towns of Connecticut are attacked and injured by the

woolly maple leaf scale, Phenacoccus acericola King. The
females are found on the under sides of the leaves in midsummer
where they produce their eggs in large flocculent masses of white
wax, resembling tufts of cotton or wool. Badly infested leaves
drop in July. The male cocoons as well as the winter cases of
the immature females are placed in the crevices of the bark of
the trunk and at the base of the larger branches. There are
three broods each season. Spraying the winter cocoons on the
dormant trees in March using lime-sulphur (1-9) with the addi-
tion of nicotine has proved an effective remedy in New Haven.
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For further information see Report of this Station for 1905,
age 226.

ottony Maple Scale: Soft maples in the vicinity of Stam-
yrd for several years have been badly infested with the cottony
ple scale, Pulvinaria vitis Linn., which also attacks many other
ds of trees. This insect has one generation each year and
ses the winter in the form of thin, brown, oval, soft scales on
bark of the twigs. In early summer the development of the
-sac causes one end of the brown scale to be lifted by a cot-
like mass of white wax. The young are crawling in July.
aying the trees with miscible oil (1-15) in spring before the
s start has given good control.

For further mformation, see Report of this Station for 1921,
ge 179.

rrapin Scale: Another pest of soft maples is the terrapin
e, Lecamum nigrofasciatum Pergande, a small, reddish, con-
pecies occurring on the smooth bark of the smaller twigs.
sionally the sugar and Norway maples and other kinds of
s are attacked by this scale. Badly injured branches should
it off and burned, and the trees sprayed in early spring with
ble oil (1-15) or with a kerosene emulsion containing 20-25
ent. of kerosene. g
e 183.
Tulip Tree Scale: The lower branches of tulip trees are often
sted and killed by the tulip tree scale, Toumeyella liriodendri
, which appears as brown hemispherical shells nearly one-
d of an inch in diameter. There is only one brood each year,
d the young hatch in September, establish themselves on the
rk, and pass the winter in a partially grown state. The next
n they continue to suck sap from the branches, becoming
ature in August, and the honey dew drips upon the ground and
wer leaves, appearing like a coat of varnish. The best times for
catment are after the leaves drop in the fall, or just before they
it out in the spring. Liquid lime-sulphur (1-9) or a miscible
1 which does not contain phenol, may be used for. this purpose.
- For further informatiou, see Report of this Station ~or 1921,
age 176.
Elm Scale:
larger trees are often infested and injured by a soft scale
called the elm scale, Gossyparia spuria Mod. This scale occurs in
ongitudinal rows in the crevices of the bark, and is oval in shape,
ocolate brown in color margined by a whitish fringe of wax
aments. There is only one brood each year, winter being passed
a partly grown state, and the young appear late in June.
praying with miscible oil in early spring is a satisfactory remedy.

Insects, page 161.
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or further information, see Report of this Station for 1921,

The trunks of small elms and the lower branches |

For further information, see Manual of Tree and Shrub
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Pine Leaf Scale: Small pine trees in protected places are
often infested with the pine leaf scale, Chionaspis pinifoliae Fitch,
which appears as white elongated shells on the needles. It attacks
the various species of pines but seldom causes injury in exposed
situations. There are two generations, each year, though not well
defined, the young of.the first brood beginning to appear in May
and the second in July. It passes the winter in the form of purple
eggs under the shells. Badly injured branches should be cut
off and burned. Dr Telt advises spraying with miscible oil
(1-16) in spring, but it i probable that summer applications of
nicotine solution and soap will also keep the pest in check.

For further information, see Report of this Station for 1921,
page 181.

Other Scale Insects: There are several other kinds of scales
which are occasionally troublesome, such as the scurfy scale,
Chionaspis furfura Fitch, on trees and shrubs of the rose family,
the rose scale, Aulacaspis rosae Bouché on roses and blackberries,
the euonymus scale, Chionaspis ewonymi Comst., on euonymus,
the apricot or European fruit scale, Eulecanium corni Bouché, on
various trees and shrubs, and the golden oak or pit-making oak
scale, Asterolecanium variolosum Ratz., on golden oak. Send
specimens to the Station for identification and advice about treat-
ment. : -

For further information, see Manual of Tree and Shrub
Insects. i -

Lace Bugs and Leaf Bugs: Leaves of sycamore are com-
monly attacked and somewhat injured by a lace bug, Corythucha
ciliata Say, oak by another species, Corythucha arcuata Say, and
rhododendron by Leptobyrsa rhododendri Horv.  Several kinds
of leaf bugs of the family Miridae also injure the leaves by suck-
ing out the sap. As a rule all of these may be controlted by
spraying the under sides of the leaves with nicotine solution and
soap as for aphids. '
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: FUNGOUS AND NON - INFECTIOUS TROUBLES OF
‘ ORNAMENTAL TREES

G. P. CLINTON

" This article does not include the troubles of fruit or forest
~ trees except as grown for purely ornamental purposes. Aside -
" from the injuries caused by insects, which are treated elsewhere
in this report, the other troubles of ornamental trees fall into two
| classes: First, a variety of more or less obscure troubles, often
- non-progressive and always non-infectious, due to a great variety
* of causes, which we may designate as “unfavorable environment.”
" Second, definite infectious and: progressive diseases, which are
~ caused by fungi.

NON-INFECTIOUS TROUBLES

. Because the agents are so obscure or are present only for a
' short period, these troubles are the hardest to identify. Likewise
* the symptoms may be so similar from dissimilar causes, that, lack-
~ ing both agent and characteristic symptoms, one often has to
give a guess as to the cause. The elimination of other possible
uses and extended observation, help to make the guess of value. .
. In our experience with ornamental trees, we have found injuries
. of the following character: Winter, Drought, Smoke and Gas,
pray, Electrical and Mechanical.
.~ Berls, Knots, Bunched Sprouts: Besides these determined
. troubles, there cccur on certain trees growths whose cause is not
~ definitely known. We do not include here the galls caused by
* insects, whose nature is usually revealed by some signs of larvae
it their center. : 5
~ Knots: On oak-and less frequently on hickory, there are occa-
. sionally seen on ornamental, as well as on forest trees, hard,
roundish, gall-like growths that vary in size from an inch to a
foot in diameter. Usually several or many of these may occur
on a single tree, while other trees of the same variety in the
vicinity show no such growths. This looks as if the trouble were
spreading over the tree. Its infectious nature, however, remains
yet to be proved. The resemblance of the smaller knots to crown
gall has caused some to think that they may be bacterial in
. nature. Whatever its cause, this trouble apparently starts with
. injury or irritation to the cambium layer, so that it is stimulated
. into great activity and in such unusual directions as to form a
. gall-like growth rather than the natural woody layers. This
~ growth, however, is usually not so permanent as the normal
. tissues, though many knots are of considerable age as shown by
the growth rings. Where feasible, such growths may be removed
by cutting off the branch some distance below the growth.
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Bunched Sprouts:  Besides knots, certain trees, especially
elms and maples, occasionally show bunched growths of fine
branches or unexpanded buds on the main trunk. These evidently
come from adventitious buds developing because of some hidden
injury to the tree. The writer suspects that winter injury is
often the cause. When abundant, ‘they give the main trunk a
somewhat knotted or scraggy appearance. Continued pruning
will probably finally prevent theif reappearance.

Winter Injuries: Conditions.

Trees show winter injuries
under the following conditions. 1.

Some trees are not hardy,

“being grown too far north or.out of their natural environment.

There is a demand for trees of all sorts for ornamental purposes,
and nurserymen aim to supply the demand. Inexperience at first

induced them to grow semi-tropical trees that were easily winter

injured, but now they have largely cut out these for their own
protection. However, there are still grown a number of species
that are not entirely acclimated and, of course, these suffer most.
2. A cultivated or fertilized fruit tree is more likely to suffer
from winter injury than a native forest tree. This is partly
because the tissues make a faster, softer growth that often does
not properly mature before winter sets in. The ornamental tree
occupies a position between these two classes, as it sometimes
receives cultivation or fertilization or both. 8. Ornamental
trees often stand by themselves and so are more exposed to wintry
blasts or, on the other hand, they are planted in sheltered nooks
where they receive undesirable stimulation during warm, sunny,
winter days. 4. Warm winter weather followed by sudden
drops in temperature or extreme cold weather may cause injury
to trees ordinarily hardy.

Causes and Types. Winter injury takes’ place in a variety of
ways. With trees grown for their blossoms, severe winter
weather or late spring frosts may destroy the blossom buds.
Warm, sunny weather of some duration may start sap activity on
the south or southwest side and result in death of the bark there,
so-called winter sun-scald, when the temperature suddenly drops.

Cankers caused by killing the bark in localized spots, especially
at the base of the tree, may result, the latter type being known as
collar girdle. We have seen elm trees in the vicinity of Stamford
and New Haven that showed cankers of varying size; small on the
branches but a foot or more on the main trunk where they are
most frequent, for which investigators have been unabie so
far to find any definite insect or fungous cause. The most rea-
sonable supposition, with our present knowledge, is that these are
winter injuries where the cambium has been killed in localized
spots. See Plate XV, c. .

We have also been shown an elm tree, in Stamford, by the
head of the F. A. Bartlett Company, where the inner bark had
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» i i vhile the cambium remained alive, so that a
ﬁg&;r'l ggg\?& k(l)lée(in:ooth bark was formed beneath and ﬁnall)i
' sloughed off the outer rough bark, thus presenting an unusua
3 apg?)irrlzli?iifl'es the cold is severe enough to kill trees outright.
Even when the tree has itS.WOOd properly matured, if the cold
s sudden and severe, the difference in temperature between the
~inner and outer wood is so great that the contraction of the
tissues outside is faster than w1th1r;, and frost cracks suddenly
gppear in the bark or wood lengthwise of the tree. When healed
~ over, these often show as ridges on the trun‘k.. ;

" With improperly matured wood, winter injury may be local-
ized in the sap wood. If severe and extended enough to kill it
prematurely, the next year the tree suffers from lack of sufficient
carrying space for the elaborated sap, and the tree makes a very
slow growth. This injury shows through the prematurely dark-
ed color of the sap wood, when cut across, and is sometimes
llowed by rot fungi. : ; )

" Finally, the injury may be localized in the roots, which are
jured or killed, because of too much moisture in the soil in wet
places or because weakened by summer droughts. Here the
njury is usually hidden from view but sometimes can be detected
where the exposed roots join the trunk. ]

- Drought and Heat Injuries: [eat, as such, apparently
- causes very little injury to trees, though, as a factor in excessive
transpiration from leaves where there 1s a limited supply of water
~ to replace that lost, it is indirectly involved. When strong sun
light beats down on the exposed south and west sides of trees
recently transplanted, and summer sun-scald results, it is probably
more directly a cause, though even here the loss of water is a
factor. Shading the trunk by V-shaped boards on the south side
lessens injury in such cases.

Leaf Scorch. Lack of moisture in the soil, injuries to the roots
or wood preventing the conveyance of water to the leaves, bright
sunshine suddenly following rainy or muggy weather, or
unusually hot days—all are factors in causing transpiration of
water from the leaves faster than supplied by the qoots with
resulting leaf scorch troubles. Whipping winds, also by favoring
~ transpiration and by mechanically injuring the young leaves, are
often involved in such troubles. Hard maples, more than any
other ornamental trees, are subject to leaf scorch in this state,
and, as this injury usually appears suddenl}{ and conspicuously,
people often suspect it as being a fungous injury. The tissues
of the leaves, especially at their edges, are killed in an irregular
manner turning a reddish or brownish cclor and later they are
- often infested with saprophytic fungi. They usually adhere to
_ the tree throughout the season, although some may drop pre-

o]
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maturely. Sometimes only one tree of several together may show
the trouble; this may indicate root injury. Again, trees may
show it only on the more exposed side. In the early spring of
1924, when the injury was prominent, trees on the exposed hills
were the ones that suffered most. In this case a whipping wind
was a prominent factor in the injury! Besides the hard, other
maples, elm, ash, and linden less frequently show leaf scorch.
Sometimes the pine needle blight is caused in these ways.

Scorch of Evergreens. Another type of leaf scorch is that
shown on a variety of evefgeens in which the foliage is browned
and eventually killed on the more exposed trees, particularly
when young in nurseries. Frequently this takes place in late
- winter or early spring before growth has started, and results from
warm days causing transpiration from the leaves when the
ground is frozen and the tree cannot replace the water so lost.
Again, in severe winters, it may be entirely due to the unusual
cold which partly kills the old leaves. Less frequently a very
late frost, after new leaves have started, kills their exposed ends
but does not injure the protected growing bases, so that the
leaves continue to grow but retain the permanently injured tips.
These troubles may be considered as a purely winter or a com-
bination of winter and drought injury.

Pine Needle Blight. This is a special form of the leaf scorch

of evergreens, and is due to the same causes. The white pine

is by far the most susceptible species. The needles are killed
from the tip inward, sometimes for half their length. If the
injury occurs early in the season, the leaves are often dwarfed
and somewhat bunched. As the leaves usually adhere for at
least two years, this injury continues to be conspicuous the second
year and affects the growth of the tree that year as well. With

injury to the new leaves the second year, the trees not infre-

quently die. Other trees lag along in a sickly condition for a
number of years; while those little injured, and with vigorous
roots, recover and show no special signs of injury after the
blighted needles drop off. -

Severe Summer Drought also may cause the premature death
of the older leaves of evergreens. These leaves, further back on
the branches beyond the new growth, turn brown and eveéntually
drop off prematurely. Before they are shed the injury is promi-
nent because of the evident contrast between the dead and living
leaves on the same branch. This prematuring and dropping of
the oldest living leaves is merely an effort on the part of the tree
to preserve the moisture for the younger leaves and hence protect
them from injury. It was quite conspicuous this year, especially
on species of Arbor-vitae and Retinosporas, and traced back, in
part, to the very dry summer of last year, as well as to the drought
of this year.
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Yelloww Leaf and Leaf Fall. A type of drought injury to
déciduous trees is that which takes place when there is a con-
tinued severe drought in midsummer or early fall. In this case
the roots cannot supply sufficient moisture for the leaves, with
" the result that those least vigorous and having the most ‘competi-
 tion for the water drop off. Most leaves of a tree do this gradu-
ally, often turning yellow before they fall, as with the elm which
~ also sometimes sheds its young branches as well. 'With the Nor-
way maple, on the other hand, the leaves may drop off while still
reen. The dry summer of 1923 caused more of this trouble
than that of 1924. : :
Injured Rootlets.  Everyone knows that in transplanting a
tree the roots should not be allowed to dry out too much. In
case of severe drought this undoubtedly takes place in nature,
vith the premature death of many of the finer feeding rootlets.
‘The direct injury though hidden from view is shown, in part,
the leaf fall to readjust the foliage and root relationships.
“requently the whole story is not told until the succeeding year,
- when scantier foliage results, especially as shown in 1924 by cer-
3 fruit trees. No doubt, too, such trees come through the
winter with less vigorous roots and sapwood. It is difficult,
herefore, in some cases where trees are backward, to determine
‘how much injury is due to drought and how much to winter
jury, as both may be involved even when the winter is not
usually severe.
- Smoke and Gas Injuries: Swmoke Injury of trees in this state
- usuaily comes from brick kilns, though occasionally we have seen
~injury from smoke stacks of factories. In any case, the injury
results from sulphur in the coal that, on burning, escapes into the

- as sulphur dioxide. Ordinarily this does no harm, when the

mospheric pressure is such that the smoke is carried upward,
but when it drags along the ground and the leaves are moistened
by rain or dew, this sulphur dioxide is absorbed by the moisture
and apparently changed to sulphurous or sulphuric acid with
. accompanying burn of the foliage. Such injury has occasionally
occurred to the trees in East Rock Park and near-by yards in
New Haven, showing on birch, beech, elms, maples} spruce and
- other conifers. With the maple its injury is similar to that caused
- by sun scorch or gas. Such smoke injury may also affect other
vegetation and law suits have occasionally resulted. The smoke
in railway yards from engines seems to be more objectionable
from the soot settling on the leaves than from actual burn.

- Gas Leaks in mains often cause injury to street trees. The
leak may not always be close to the tree, but the gas, by following
the pipe escapes into the soil in the vicinity of the roots, injuring

- or killing them. The visible effect is shown, in time, by the
. sickly appearance or death of the leaves. Hard maples seem to
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be most subject to this trouble, and the injury to these is very
similar to that of sun scorch. This latter source of injury should
be first eliminated as a cause. A gas leak can usually be detected
only by the odor, and is especially evident when a hole is bored
into the soil at a suspicious location. The gas is rarely or never
strong enough to ignite from a match.

Spray Injuries: Occasionally in«spraying trees to prevent
insect or fungous troubles, there results more injury than caused
by these agents. This is not always$ the fault of the person apply-
ing the spray, as he may be *doing it under conditions recom-
mended by scientific investigators and which ordinarily cause
no injury.

Insecticides. 'With these, where arsenic in some form is gen-
erally used, the poison is supposed to be practically insoluble and
so incapable of injury, but various brands, at times, contain an
amount that is soluble beyond the danger point. Again the other
ingredients, with which the insecticide is combined, may raise the
solubility to this degree. For example, the use of salt water
from the Sound has been known to increase the solubility of lead
arsenate, and produce injury that did not previously occur with
the use of well water. Also when mixed with fungicides, the
combination of ingredients used sometimes increases the solubility
of the arsenic. With certain of the oils or emulsions improperly
mixed or applied, serious injury may result even to dormant trees.

Fungicides. On the other hand injury may be directly due to
the fungicide as this must be used at a strength that kills, by con-
tact, the fungus, but ought not to be strong enough to injure the

issues of the leaves. Sometimes this strength is beyond that of
safety to the foliage, especially of certain trees, and injury
results. Again, chemical change, as with Bordeaux mixture, may
occur after the spray is put on the foliage; or the higher tem-
perature or rains, following the treatment, are deciding factors
that produce injury that would not ordinarily occur. Lastly,
sprays are sometimes applied that are sure to cause more or less
damage and should never have been used; the injury from this
source, however, is becoming less frequent because of greater
caution on the part of manufacturers in trying out their insecti-
cides and fungicides before placing them on the market.

Electrical Injuries: Electric Wires. The injury from elec-
trical currents, either direct or alternating, of high voltage occurs
when the wire comes in direct contact with the wet branches or
leaves. Street trees are the most exposed to these conditions.
Personally, we have seen very little serious injury from this
cause. We have, however, observed street trees along car lines
where an occasional branch or leaves or small branches have been
killed. Where the feed wire ran through the trees and its insula-
tion had become worn, we have seen maples, whose wet leaves
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.d blown in contact with the wire at these points, with localized
ead foliage on a considerable number of trees. ;
~ Stone (Mass. Agr. Exp. Sta. Bull. 170: 233.) says: “When
rung too close to trees, wires also often cause serious injury by
burning, sometimes mechanical injury is done, and lightning dis-
arges will cause harm when guy wires are attached to trees.
oth the alternating and direct currents are used. They produce
fierent physiological effects on plant life, the alternating current |
parently being less injurious than the direct. . . . . Most
' the injury to trees from trolley or electric light currents is
al, i.e., the injury takes place at or near the point of contact of
e wire with the tree. This injury is done in wet weather when
e tree is covered with a film of water which provides favorable
nditions for leakage, the current traversing the film of water
n the tree to the ground. The result of the contact of a wire
ith a limb under these conditions is a grounding of the current
ad burning of the limb, due to ‘arcing’. The vital layer and
od become injured at the point of contact, resulting in an ugly
r and sometimes the destruction of the limb or leader. ;
ctically all of the burning of trees from either alternating or
ct currents occurs in this way, since the high electrical resist-
nce characteristic of trees does not permit injurious currents
) pass through their tissues.”
‘There were occasional cases, however, where Dr. Stone found
at large trees had been killed when the wire in contact, contrary
) the usual custom, carried the negative current and the rails the
ositive. This resulted in a girdling of the tree near the base
nd its subsequent death. Professor Toumey claims that injury
the trees may, in part, be due to copper and zinc compounds
ried from the corroded wires into the tissues so injured.
Lighting Injuries are said to be of two types, the most com-
hon one is where the tree is struck directly and the injury is
ntirely mechanical, splitting open the wood and breaking loose
he bark or breaking off large limbs. Such a tree remains other-
ise entirely normal and may live indefinitely, if the mechanical
jury has not been too severe or opens the way to further injury
y other agents. Plate XV, d,shows a large white pine at Corn-
all, Conn., that was injured in the fall of 1917 but is still living.
On the other hand trees when struck are occasionally so badly
njured, apparently in the cambium layer, without much evident
mechanical injury that death results immediately or in a short
time. We have seen white pine trees, dead and dying, where we
_could find no other evident cause. Mr. Stoddard, of this depart-
‘ment, records a case of an oak shade tree at Litchfield, that was
struck, and the leaves were immediately killed, the tree soon
dying without evident miechanical injury.
. In a few cases we have heard of shade trees on which, after
. a storm, the leaves, or part of them, suddenly died while still
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green. In these cases it is possible that the injury was the result
of earth discharges as reported by Stone. He says: “These dis-
charges occur during thunder “storms, and those who have
observed them for many years relate that they give rise to a dull,
characteristic report resembling that caused by throwing a wet
cloth on a hard surface. The whole tree‘is not affected as a rule,
as the lightning stroke seldom follows up the main trunk, but

- discharges at the point of several branches. As a rule, however,
one side of the trunk and one or more of the limbs on that side
are affected and the symmetry of’the tree destroyed. The first
indication of the discharge is shown by the immediate wilting and
subsequent death of the leaves of the affected limbs, which also
die later. In the course of time cracks similar to those caused
by frost, and later ridges due to healing, will be seen on the trunk,
showing the path of the discharge, and occasionally, when the
injury is considerable, the bark near the affected part of the tree
falls off. The limbs, however, are not always killed, frequently
splitting' and a cracking of the wood for some depth is now and
then observed on the trunk and limbs along the path of dis-
charge.”

Mechanical Injuries: Besides the special types of mechanical
injuries already mentioned, these may be caused in a variety of
other ways, such as by hail, ice and wind storms and by animals,
of which mice, horses and men are the chief offenders.

Hail Injury on fruit trees is frequently conspicuous, but appar-
ently shade trees suffer less because of their more hardy bark.
On July 17th of the present year, one of the most severe hail
storms of recent years caused great harm to the fruit trees in the
vicinity of Wallingford, and less costly, though evident, injury to
the shade trees. A severe wind greatly exaggerated the injury,
as the large hail stones struck with great force. On one small
apple tree less than 10 feet high, we counted over 450 distinct
~ bruises on the trunk and limbs. Many of these showed the bark
killed, drying up or sloughing off in time, and there resulted
small canker-like areas. Later the injury was partly obscured
by callus healing of the bark, so that eventually much of the
injury will disappear or show merely in irregular growth at these
. points. The chief injury of course was the severe marring of the
fruit, also opening the way for various rots, so that it was of
little or no value. '

Among the shade trees showing evident mjury were red and
hard maples, ash, sycamore, hickory, wild cherry and elm. The
cankers were most evident, of course, on the smaller more tender
branches with smooth bark, but could also be seen on limbs sev-
eral inches in diameter. They were almost always longer length-
wise of the twigs and varied from one-half to one and a half
inches long by a quarter to half an inch wide. Specimens collected
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% late in the fall by Mr. Stoddard showed most of the cankers com-
pletely healed over. %

. Ice Injury results chiefly from the breakage due to the unusual
" weight of the ice which is often many times that of the weight
~ of the branch which is encomgassed especially on 'the smaller
. twigs. Mr. Zappe of this Station records a case in the New
. Haven storm, referred to later, where the ice was 30 times that
of the branch. Whether injury also results‘ f}'om the f.reez.mg
* of the sleet on the twigs is doubtful, though injury of this kind,
. especially to evergreens or tender deciduous trees, might result.
~ Some believe that the ice acts as a lens in strong .sunhght‘and
" burning of the enclosed tissues results. If any heating or stimu-
lation of the tissues occurs, the injury probably results from the
er freezing at night. It is also uncertain whether the cold of
icy coating causes any more harm than the dry cold on the
uncoated branches.

The severe ice storm early in February, 1924, caused unusual
image to ornamental trees in the southern part of the state,
specially in the vicinity of New Haven. The ice in this case
tayed on the limbs for nearly a week. In the early winter of
921, a severe ice storm occurred in northern Connecticut and
- Massachusetts, and caused unprecedented injury to shade trees,
 besides great damage to fruit trees and eespecially to telephone,
legraph and electric wires. The financial burden to the towns
ust in clearing up the rubbish from the trees and on the streets
ras very heavy. Some idea of the damage wrought by this storm
s shown'by the photograph, in Plate X, a, which was taken near
omiret, Conn. '

Wind Injury is common with most storms, breaking off the
dead branches and those weakened from disease first. With very
severe storms, large branches of the healthy but unprotected or
soft wooded trees are blown down. The worst injury occurs
when the heavy wind accompanies an ice storm. The wreckage
from the ice storm at New Haven in 1924, while great, was much
less than it would have been had a strong wind occurred during
- the five or six days that the ice was on the trees. (See Plate IX.)

- Awimal Injury is most common on street trees. The gnawing
. of the bark by horses hitched near the trees used to be a very com-
- mon occurrence, and there are still in evidence large canker-like
- areas on many of our street trees caused by the repeated injuries
. they have received in the past. Now the automobile seems to
- have replaced the horse somewhat as a cause of barking trees.
Injury by mice, especially at the base when long covered by snow
in winter, occurs prominently in some years, but not in well kept
yards. In orchards, nurseries or isolated places along the road-
side it is not infrequent and may be quite severe.

Of all the animals, man leads in the mechanical injuries he
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inflicts on trees. The cutting off of branches to allow passage of
telephone and electric wires is a common occurrence, but not
nearly so obnoxious as formerly because done in a more scientific
manner. Changing the soil level, cutting off interfering roots for
laying walks and pavements, and grading and digging for lawns
and buildings are other common causés of injury. Improperly
moving and transplanting large trees also often results in a sickly
growth or their final death. ;

Bleeding, Sour Sap, Slimy Flux: Bleeding usually results
from some mechanical injuty.but under ordinary conditions stops
of itself. This was the case with the maples following the recent
ice storm in New Haven, as the injury occurred about the time
active sap flow was starting. The dripping from the broken twigs
occasionally formed icicles during the night, or frequently made
a wet spot on the sidewalk that was still evident long after it
dried out. Of course some food, as sugar, etc., was lost to the
trees in this way, but this injury was negligible.

Bleeding may also start as a result of pruning or cavity work
and in the elm, from whatever cause, it is sometimes very difficult
to stop. The loss of the water or sap, while undesirable, is not
the evident evil here. The food in the sap affords a fine oppor-
tunity for the development of bacteria and Sour Sap results. This
leakage may in time become a soft slime through the presence of
both bacteria and yeast fungi. Good examples of this, as Slimy
Flux, can be seen on the stumps of yellow birch that are cut in
late winter or early spring. In any case, this infected sap, cover-
ing the healthy bark, is likely in time to kill the cambium and
decay of the bark results. Leakage is frequently prevented or
stopped by searing over the exposed sap wood with a hot iron.
Again the drip is sometimes successfully carried away from the
bark by a protruding iron pipe in the filling. There are cases, how-
ever, where bleeding and injury result despite all precautions:

Treatments: [V atering. For all of these injuries spraying, of
course, is of no value. With valuable trees where drought is
long and severe, watering is helpful. This must be kept up, how-.
ever, until the danger is past. It should not be of the frequent
sprinkling type, as given to lawns, but rather an occasional good
soaking in which the water penetrates deep into the soil. This
may be aided by drill holes around the trees in which the hose
is inserted.

Fertilizing. Where injury is manifest but the tree is still vig-
orous enough to save, whether the injury is due to drought or
winter, fertilization, especially of deciduous trees, may be
employed. One must use care, however, that this is given early
enough in the season so that the tree may properly mature its
wood and buds before winter sets in. Manure ‘can be used with
less impunity in this respect than most chemical fertilizers. The
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i tion is obtained with the use of nitrate of soda; this
gsrlld?)e:tp?:ced in drill holes in the ground, about 10 feet a;;fr(’;
with large trees, around the spread of the branches and washe
in with a hose. From one to 10 pounds, according to the size
of the tree, may be used. A complete fertilizer scattered broad-
cast over the ground is sometimes used to increase the general
vigor of the tree. Dr. Jenkins has recommended, in the past, the

following : Nitrate of soda, acid phosphate and muriate of potash,

each five parts by weight, to be mixed not more than a week
before using and to be spread broadcast, one-half pound to each
50 square feet of ground, in two applications one month apart in
the spring.

Pruning, etc. With the preceding tree injuries, of course, one
of the first treatments consists in removing seriously injured and
dead branches, and protecting the cut and exposed surfaces. The
trimming should be done with reference to preserving or renew-
ing the symmetry of the tree. Bark loosened but not torn off
may sometimes be grown back by nailing to the tree, if done
immediately and protected from drying out. If dead it should be
cut back to the living tissues to prevent decay and to favor proper
callus formation. Sometimes cavity work may be necessary,
especially later if wood rot starts.

FUNGOUS DISEASES

While the injuries caused by fungi may be as conspicuous as
those caused by insects, nevertheless, the general public is not so
often microscopic in size, and usually not readily differentiated
well acquainted with their causal agents, since the fungus is

~ from the injury itself. They have, on the other hand, this advan-

tage to the scientist—they do not fly away after causing the injury
but stay there permanently, though they are not always easily
determined individually because the fruiting stage is often late
in maturing. To understand fungi and the injury they cause,
it is desirable to know something of their general, as well as their
specific, nature. We give this information briefly in the follow-
ing paragraphs: :

)

Nature. Fungi are the lowest forms of plant life. They differ
from all other plants in lacking the green coloring matter, char-
acteristic of leaves known as chlorophyll. Lacking ’ghxs they
cannot manufacture from water, gases and the chemical con-
stituents 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 a result and are called
parasites; if from the dead, they merely produce decay and are
called saprophytes. With wood destroying fungi decay of the
dead heart wood by a saprophytic fungus may, by weakening the
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strength of the trunk or roots, be indirectly responsible for more
injury than the parasitic form that directly attacks the living
tissues. :

Stages. Fungi consist of two stages, a vegetative stage that
has to do with gathering their food, and spore stages that perpetu-
ate their existence the same as the seeds do the flowering plants.
The vegetative stage is usually inconspicuous and often not visible
to the naked eye,as it consists of microscopic branched threads that
ramify through the substratum or host, on which it occurs, in
search for food. There is comparatively little difference in the
appearance of the vegetative stage, or mycelium, of different fungi,
hence the necessity of seeing the spore stages for identification.

' The spores are formed on or near the surface of the host and
are much more conspicuous and differentiated especially as seen
under the compound microscope. Mushrooms and shelf fungi
are the largest fruiting forms. Unlike flowering plants, fungi
may have more than one kind of spores, but only one corresponds
directly to the seed 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 tempo-
rary 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
parasites on one host and others on an entirely different host
species, thus greatl}: complicating the life history of the fungus.

Infection. In any case the spores give rise to new individuals
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 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 is 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.

LEAF AND BARK FUNGI

We may include most of the parasitic fungi of trees with those
that cause injury to the leaves or the bark. They are numerous
and of great variety. Quite frequently each species is limited
to a single kind of tree or its very close relatives. Usually the
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1 aoes are parasitic while the later ones merely occur

gzrlslfgrig;lr;tjsc §n the cli)ead or dying tissues. We can best con-
cider them here, grouped semi-scientifically, under the following
headings: Anthracnoses, Leaf Spots, Leaf Curls, Powdery Mil-
dews, Rusts, Blights and Cankers.
- Anthracnoses: This is a general term applied to certain genera
of fungi that locally kill the tissues of the leaf or the twig and
ooze out their spores as inconspicuous, sticky drops on the s_urface
of the host. The more common ones met with so far in this state
are as follows:

Ash Anthracnose, Gloeosporium aridum Ell. & Holw., in wet
years, especially along the coast, has caused considerable injury
to the white ash foliage, large areas withering up or turning a
light brown color.

Maple Anthracnose, Gloeosporium saccharini Ell. & Ev., is
most likely to show on the sugar maple, but only occasionally
causes conspicuous injury. It is so similar to the leaf scorch of
this tree that one usually has to examine the leaves microscopi-
cally for the spores before he can be sure of the real cause.

Oak Anthracnose, Gloecosporium canadense Ell. & Ev., was
unusually conspicuous last spring on white oaks, but, partly
because -it does not carry over so abundantly on the twigs, the
injury is less ‘evident than that of the sycamore. TFewer leaves

are killed in the bud, and the injury is more localized as light

brown dead areas on the mature leaves. , :

Sycamore Anthracnose, Gloeosporium nervisequum (Fckl.)
Sacc., derives its specific name from the fact that it seems to pre-
fer the tissue of the leaf along the main veins. It develops early

~in the season, often as soon as the buds begin to unfold, with the

result that many of the leaves fail to develop. It can do this
because its spores develop first on the young branches and
are washed into the opening buds. The injury was the most
severe in the spring of 1924 that we have ever seen. Some trees
had all their very young leaves killed and had to develop a new
crop, which, of course, resulted in a scanty foliage all summer.
When seen at first it looked as if the trees were dead or doomed
to die, but sycamores can stand a lot of such punishment and
still survive. However, they usually look in this state as if half
winter killed, because of repeated attacks. The European syca-
more is much less susceptible to injury than the American. 2

Other Anthracnoses, of a less conspicuous nature, are those
occasionally occurring on hickory, Gloeosporium Caryae Ell. &
Dearn.; Linden, Gloeosporium Tiliae Qud.; Poplar, Marsowia
Castagnei (Desm. & Mont.) Sacc.; Butternut and Walnut,
Marsonia Juglandis (Lib.) Sacc. We even found an unusual
one, more or less conspicuous the past year, on Beech, Gloeo-
sporium Fagi var. Americana Ell. & Ev.



.

Leaf Spots: These are injuries of leaves very similar to the
Anthracn'os.es, Ljsua]ly showing as small, circular or angular, dead
spots, varying in color but occasionally occupying areas of con-
sxder‘able extent. They are caused by a great v;rietv of micro-
scopic fungi whose fruiting stages may-show as inconspicuous
pustules imbedded in the injured or déad tissues or as a moldy
growth on the surface. :

Ash Leaf Spot or Speck, Pigyotia Fraxini Berk. & Cke., shows

as small purplish specks on the upper surface of the leaves with

_ the fruiting stage of the fungus rather prominently scattered over
the lower surface as small black pustules. It is not a very
unportant parasite. There are several other fungi that cause
more definite leaf spots of the ash but are infrequently seen here.

Box Elder Leaf Spot, Phyllosticia minima (Berk. & Cke.)
ElL., appears as grayish or reddish-brown circular spots, a quar-
ter of an inch or so in diameter, with minute, black, fruiting
pustules imbedded in the center. This leaf spot is identical with
or very closely related to similar spots on leaves of various

maples, P. acericola Cke. & Ell. On the latter, in some seasons,

it is quite prominent and has been complained of as causing
marked injury. '

Catalpa Leaf Spot, Macrosporium Catalpae Ell. & Mart.,
shows in certain seasons as definite, rounded, reddish-brown spots
an inch or less in diameter appearing suddenly on the new leaves,

often rather abundantly, so that partial defoliation results. Simi-

lar spots are said to be caused by another fungus, Phyllosticta
Catal%bae Ell. & Mart., but while we have found %ne or tjﬁe other
occasionally present, more frequently a definite fruiting stage is
absent and we still are in doubt as to the real cause. The Japanese
catalpa apparently is most frequently attacked. Whether spray-
ing will prove of value remains yet to be demonstrated.

Chestnut Leaf Spot, Seproria ochroleuca Berk. & Cke.. is
usually very evident as numerous, grayish, circular spots with a
purplish border about a quarter of an inch in diameter. The
fruiting bodies are more evident beneath as small, embedded
blackish specks. This trouble, on account of the rarity of its
host as a shade or forest tree, is now seen only occasionally on
sprout growth.

Elm Leaf Spot, Dothidella ulmea (Schw.) Ell. & Ev., known
also as Gnomonia ulmea (Schw.) Thuem., forms minute black
eruptions, somewhat clustered together in small circles or scat-
tered over the whole upper surface of the living leaves. In time
there is a whitish or grayish margin around these groups, due to
the wearing away of the epidermis. The fungus matures its spore
stage on the old leaves on the ground in ‘spring, its fruiting
perithecia opening on the lower surface. When severe, more or
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less defoliation in midsummer takes place. Occasionally it is
quite bad, and it is usually present in a small way every year.
Burning the leaves in the fall is desirable.

Hawthorn Leaf Spot, Entomosporium Thuemenii -(Cke.)
Sacc., appears as very small, angular, reddish-brown spots most
frequently on the English hawthorn, grown occasionally in yards.
Tt has been sent in for identification a few times as it causes some
defoliation where bad.

Horsechestnut Leaf Spot, Phyllosiicta Paviae Desm., seems to
occur largely on the European species commonly grown in this
state. Some years, like 1922, it is very injurious and again, like
_ the present dry year, comparatively inconspicuous. It is one of
the most injurious of our leaf spot diseases of trees, since the
reddish-brown dead areas often cover a considerable part of the
- leaves. Most cf the leaves of the tree are infected and early
~ defoliation occurs. It looks very much like a sun scorch. The
 tree itself does not seem to be so seriously injured as might be
- expected, since the next year it usually starts out with a full crop
of leaves. Besides spraying with Bordeaux, raking up and burn-
 ing the leaves is desirable.

‘Maple Tar or Black Spot, Rhytisma acerinum (Pers.) Fr., as
its name indicates, shows as a black spot on the upper surface of -
the leaf much resembling a finger print. The tissues involved are
somewhat thickened and slightly raised above and are concave
and lighter colored below. Many of these spots are often
crowded on the leaf. An inconspictious summer spore stage is
~ said to develop in these spots but the mature stage does not appear
until the following spring, on the dead leaves on the ground.
- Soft maples, especially the cut-leaf form, are especially subject
to attack. The fungus also is common on the red maple. Burn-
ing the leaves in the fall, or when they drop prematurely, is
recommended.

Leaf Curls: These produce a thickening of the leaf tissue,
together with a cupping or other slight distortion, and, occa-
sionally when involving buds or fruits, form a bag-like enlarge-
ment. They are found chiefly on fruit and forest tregs. The
infected tissues are often whitish or flesh colored.

Oak Leaf Curl, Taphrina caerulescens (Desm. & Mont.) Tul,
is about the only conspicuous form occurring on ornamental trees,
where we have noticed it common the past few years. It pro-
duces a cupped thickening of the leaf tissues an inch or less across,
often several occurring closely placed over the leaf. The upper
surface is light colored while the lower reveals a grayish-purple
growth of the fruiting stage.  The same tree often shows the
trouble year.after year, indicating that it might be carried over
on the young branches though it is said not to be perennial. Here
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is another case where burning the fallen leaves might prove help-
ful. A related species, occasionally found on the elm, is Taphrina
Ulmi (Fckl.) Joh.

Powdery Mildews: These differ from ‘most of the other dis-
ease producing fungi in that almost all of their mycelium, as
well as their fruiting stages, is exposed on the surfaces of the

tissues, only short sucker-Iike threads penetrating these to extract

the food necessary for growth. They consequently form a whit-
ish cobweb-like growth mare oriless evident to the naked eye.
The small blackened dots embedded in this growth are the mature
fruiting bodies, or perithecia. Under the microscope these show
numerous appendages radiating out from the central spore case.
Quite a few trees, as well as shrubs and herbaceous plants, are
attacked by these mildews, chiefly on the leaves, but rarely serious
injury results to the ornamental trees. The following may be
briefly listed: ]

Catalpa Powdery Mildew, Microsphaera elevata Burr., is con-
sidered by some as not distinct from that on oak or chestnut. It

shows as a rather inconspicuous whitish growth, most com-
monly on the upper surface of the leaves.

Chestnut, Oak, Powdery Mildew, Microsphaera alni (Wallr.)
Wint., attacks a wide variety of trees and shrubs, both cultivated
and wild. Usually there is a conspicuous, cobweb-like coating,
most frequently on the upper surface of the leaf, and in this are
finally seen the numerous, small, black, spore-bearing receptacles.

Maple, etc, Powdery Mildews: Uncinula circinata Cke. &
Pk, on the hard maples, usually forms a rather inconspicuous
mycelial growth in spots on the leaves, with few perithecia;
U. flexuosa Pk., on horsechestnuts, has a similar but more general
growth over the whole leaf surface; while U. Salicis 6]
Wint., on willows, is apt to be very evident and with a great
abundance of perithecia. All these species, as the generic name
(Uncinula) indicates, have appendages hooked at the end.

Rusts: These are the most interesting and destructive of all
fungi because of their several spore stages, some of which occur
on entirely different hosts, and because in all stages they are strict
parasites. They usually form dusty, erumpent, small pustules,
more or less thickly scattered over the infected tissues. The
earlier spore stages are generally a yellow or orange color, and
the later a red- or black-brown. ~Seen by the naked eye, they are
not apt to be confused with any other fungi, except the smuts
which do not occur on trees. Not only do the rusts cause serious
injury to trees, but they are among the most destructive parasites
of all kinds of plants, particularly the cereals. Because the differ-
ent stages frequently inhabit different hosts and their relationships
were or are not known, scientific names have been given to the
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. earlier or immature stages that apply only to them, while t}lebnan:e
1 given to the latest, or mature stage, not only applies to it but to
~ all of the stages. For example:
3 Ash Rust, Aecidium Fraxini Schw., is the early stage of a
* rust that has the repeating and mature stages, known as Puccinia
. Fraxinote (Lk.) Arth., on marsh grass.  Therefore ‘th_e.mo‘sﬁ
. complaint of injury to ash trees in this state is in the vicinity o
- the Sound, where marsh grass is common. The rust not only
. attacks the leaves, petioles and young twigs but also the winged
fruits of the ash. It occurs in the cluster cup stage projecting
- above the tissues as minute, aggregated, toothed receptacles filled
. with orange colored spores. The infections give rise to some
 swelling and distortion of the invaded tissues. i

2 Flowering-Crab Rust, Roestelia pyrata (Schw.) Thax, is a
. stage similar to the preceding, on apple leaves; but differs chiefly
 in fla{ring the cluster-cups fringed with hairs rather than toothed.
- Its mature stage occurs in the jelly-like horns, formed during wet
A spring weather, on the so-called “cedar apples” of the red cedar.
The flowering crab is one of the most susceptible hosts attacked,
though the Wealthy variety of apples is about as bad.

. Mountain-Ash Rust, Roestelia cornuta (Pers.) Fr., is similar
~ to the apple rust. It is rarely found here and has its mature stage
on the juniper.

Poplar Rusts: Melampsora Medusae Thuem. is not infrequent
- on the Carolina poplar, showing, in its repeating stage, as minute
- yellow pustules and, in its mature stage, as reddish blisters, on
the under surface of the leaves. Its earlier stage occurs on the
. larch. A very similar rust, known as Melampsora Abzetzs—ca@a—
~ densis (Farl.) Ludw., occurs on the large tooth aspen and has its
. earlier stage on the cones and leaves of the hemlock. ,

Willow Rusts, Melompsora Biglowii Thuem. and M. ameri-
cane Arth., are very similar rusts on the leaves of these hosts, and
have their earlier stages on the larch and balsam.

White-Pine Blister Rust, Peridermium Strobi Kleb., is the
rust that was accidentally imported from Europe some years ago
. and against which such united effort by government apd state

 officials has been expended to prevent its further spread in this
country. The stage on the white pine is the early one, showing
as conspicuous white blisters that soon rupture and disclose the
orange powdery mass of spores. These carry the fungus to Ribes
species, currants and gooseberries, and form there the later stages
known as Cromartium ribicola Fisch. de Wald. On the latter
. hosts there is formed, first, the repeating stage, showing as small
- powdery pustules whose spores spread the fungus on these ho§ts
during the summer and, finally, the mature stage, short hair-
like spores that carry the rust back to the pine needles in the fall.
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The injury to the currants and gooseberries is not serious,
though frequently causing defoliation, but to the pine, because of
its perennial mycelium, the rust eventually girdles the trunk or
branch and causes its death. The disease is controlled on orna-
mental trees by isolation from Ribes and by cutting off infected
branches some distance below the infested place. In plantations,
eradication of all Ribes, within and nearby, is advocated. A
similar rust on several two- and three-needle pines, Peridermiuwm
Comptoniae Arth., in this state, has its mature stage, Cronartium
Comptonige. Arth., on sweét fern.

Other Rusts, occurring on ornamental trees here but never
causing serious damage, are: Gymnosporangium Juniperi-vir-
gimianae Schw., on cedars, mature stage of Roestelia pyrata
(Schw.) Thax., ¢. v.; Peridermium acicolum Underw. & Earle
and Peridermium delicatulum Arth. & Kern., on pitch pine
needles, mature stages on goldenrod and asters known as species
of Coleosporium; Peridermium Peckii Thuem., on leaves of hem-
lock, mature stage on huckleberries and blueberries known as
Pucciniastrum Myrtilli (Schum.) Arth.; Caeoma Abietis-cana-
densis Farl, on leaves and cones of hemlock, mature stage of
Melampsora Abietis-canadensis (Farl.) Ludw., q. .

Bacterial Blights and Galls: These diseases are not com-
mon on ornamental trees, though a number have been found on
fruit trees. Their cause, as indicated by the above title, is bac-
teria, the smallest of living things, which are so destructive to

other plant life and are responsible for many of the contagious
diseases of animals.

Crown Gall, Psendomonas tuwmefaciens (S. & T.) Stev,, as its
name indicates, produces galls on the trunk and roots and occa-
sionally higher up on the limbs of a great variety of trees, as well
as of shrubs and herbs. So far we have found it on ornamental
trees only on poplar and willow. The obvious treatment is to
cut off the infected limb some distance below the gall. When on

the main trunk, cutting out the infected tissues is of doubtful
value. : :

Mulberry Blight, Pseudomonas Mori (B. & L.) Stev., pro-
duces small, watery, reddish-brown areas on the leaves and
cankers usually on the younger twigs. It is rarely met with.

Fire Blight, Bacillus amylovorus (Burr.) De Toni, while com-
mon on such fruit trees as pear, quince and apple, has only been
seen once on trees grown for ornament. In this case it was quite
prominent on the English Hawthorn. The young twigs are
killed back for a foot or more, the blackened leaves still adhering.
infection takes place chiefly at blossoming time. The bacteria
are carried there accidentally by bees, etc., and multiplying in the
nectar of the blossoms, work downward through the tender
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i lore rarely large branches are killed
Sugshoiagﬁeer:“;fsihe l\ggrk. Cu’glting %ff the ipfected twigs,
r::)rbllgdorman’c, some distance below the diseased tissue and wip-
» the pruning tool each time with a cloth saturated V\gth t():ar-
fic acid or corrosive sublimate, to kill adhering germs, has been
e common method for control. el
- . When a fungus enters a branch or trunk of a tree,
Gagll{lﬁecomes perenni;igl there and, gradually killing the bark,
es a cankered spot which, if it encircles the branch, qnises
ath of the parts above. Fortunately, few of the fungi thus
de large limbs or the main trunk. :
hestnut Blight, Endothia parasitica (Murr.) Anders., is one
hese canker fungi that has proved destructive in thxs.w}?y.
_action has been unique in tree history in this state, as it a?
ically eradicated not only all forest chestnuts but orname{xta

es as well. All that are left are the sprouts that come up from
the cut trees and occasional small seedlings, both of whlchb are
ibject to attacks. Treatment of any kind, so far, has been
ccessful with this disease. - This and the forestry depart-
. however, expect soon to start small seedling plantations for
ure observation. e,
Poplar Cankers, Dothichiza populea Sacc. & Bri., is another,
rently European, importation that has recently been produc-
havoc with our ornamental poplars, especially the Lombardy.
all the injury, however, is due to this fungus, as insects at?ld
er injury have played their part. The remedy for this trouble
s to be to start with a young tree entirely free from the dis-

. as we have seen large isolated trees that continue to escape

Nectria Cankers, Nectria cinnabarina (Tul.) Fr., and »N. galli-
Bres., are apt to produce more localized cankers, especially
e latter. The former, in our opinion, is not a serious troub}e as
seems to follow winter injury only, and is especially prominent
those trees least hardy. The clustered bright-red fruiting
stules are conspicuous on the dead bark. The latter species
kes a distinct canker that slowly enlarges year after year, in
e showing a series of concentric rings of denuded woed with
e canker deepest at the center. It is especially prominent on
ck birch in the woods but is occasionally found on cultivated
es of this species as well as on apple, maple and (?ak. :

Treatment: Treatment of leaf destroying fungi by spraying
pends upon prevention rather than cure. Hence the sprayings
st begin before infection and continue while this danger lasts.
This usually takes from two to five treatments according to the
ease. With the anthracnoses and leaf curls, these treatments
ually have to be started quite early, in some cases as soon as the
ds begin to swell in the spring; with the leaf spots and mil-
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dews, some time in the late spring or summer, before the first

signs of injury show. With rusts, spraying is usually of little or
no value. In deciding whether spraying is desirable, one must
take into consideration how injurious or obnoxious the fungus
has proven, especially the preceding year, and how frequently it
causes trouble. The 4-4-50 Bordeaux mixture, on the whole, is
the best fungicide to use; in somg cases where conspicuous sedi-
ment is objectionable, commercial lime and sulphur, 1 to 50 gal-
lons of water, can be used. When necessary, an insecticide can
be added to either. Seethe Station’s Spray Calendar for further
information. - s '
Treatment for the Blights, Cankers, and Blister Rust is chiefly,
as already indicated, through pruning off the invaded parts.
Occasionally, under certain conditions, spraying is also given.

WOCD DESTROYING FUNGI

Nature: Almost all of the wood destroying fungi, whether
on living or dead wood, belong with that class known as shelf
fungi and toadstools. These represent the larger and more con-
spicuous fungi. Some of them are real parasites on the trees,
killing the living tissues first and later causing decay of the dead
wood ; others are saprophytes, occurring only in the heartwood
and causing its decay. Many, while not strictly parasites, are
semi-parasitic as they cause some injury to the living tissues
though usually confined to the dead. Therefore, it is not always
easy to distinguish the parasitic from the saprophytic forms. We
treat them together -here, dealing, however, only with those
saprophytic forms, that, in our experience, commonly occur on
the dead wood of living ornamental trees. Most of the fungi dis-
cussed belong to that group known as Polypores, so-called
because their spores are borne in pores that form the lower sur-
face of the conspicuous fruiting bodies. Some have their spores
borne on spines, teeth, gills, etc. Many other species are more
prominent as agents of decay in dead forest trees than those men-
tioned here. There are others that are more important as para-
sites of living trees, but we have not met with them on ornamental
trees in this state.

Trunk Forms: Daedalea quercina (L) Pers. confines itself
largely to oaks and is rarely seen fruiting on living trees though
on dead stumps in the forest it is common. It occasionally causes
~a heart rot of the ornamental oaks even if rarely fruiting on the
same. - The fruiting body shows as a conspicuous bracket, light
brown in color and of a semi-corky texture. The lower fruiting
surface has very large irregular or labyrinthiform pores.

Fomes applanatus (Pers.) Wallr., like all the species of the
genus Fomes, is a perennial fungus developing a new poroid fruit-
ing layer each year over that of the preceding year, so that when
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t through these show as a series of stratified tubes. This species
one of the largest and most common of the shelf fungi. It is
ot found fruiting on living trees as commonly as on the dead
nes. The woody shelf varies in size from a few inches to even
oot or more in width, and projects out from the trunk hori-
ntally almost as far. Its upper surface is a light ‘prown and
fruiting surface is white, minutely poroid and easily etched;
tissues within are chocolate-brown. We have found it occa-
ally on living maples, poplars, willows, apples and peaches,
believe it to be the common heartwood rot of the maple.
omes commatus Fr. is a whitish, semi-fleshy or finally some-
t woody, species less than a foot wide and consists usually
eral irregular shelving and overlapping brackets. The fruit-
urface develops flesh-colored, small, thin-walled pores having
tiny lustre. We have found it fruiting on hickory and hard
le where it caused heartwood rot.
omes igniarius (L.) Gill. is a single, woody, roundish to hoof-
ed bracket four to eight inches wide. It is at first light
n and smooth above but with age dark brown and more or less
ntrically zoned and rimmed. Below, the minutely poroid
ace is a rusty-brown color. It has been found on oaks and
les, where it seems to injure somewhat the living tissues as
as cause rot of the wood.
olvporus squamosus (Huds.) Fr. is a semi-fleshy mushroom-
fungus with a side stem. The upper surface is covered with
mspicuous patches of rusty scales and the lower is coarsely
id. It has been found a few times on living maples where
rt rot was present.
olyporus sulphureus (Bull.) Fr. is a striking species with
ring and overlapping brackets of considerable size that are
rst fleshy but on drying corky in texture. The upper surface
ange-red while the lower is a sulphur-yellow with moderate
ed pores. While commonly a saprophyte on stumps and logs,
mes, it is parasitic on living trees especially, as seen here, on

olystictus conchifer Schw. is a small, papery, conch-like
cies found on elm limbs where it produces slow rot and causes
¢ branches to break off easily in storms. Some writérs con-
er it semi-parasitic.

leurotis sapidus Kalch., P. ostreatus Jacq., oyster mushroom,
d P. ulmarius Bull. are all evident, fleshy, gill fungi of the
shroom type. The two former occur as large, usually clustered
‘overlapping, brackets with the individual parts narrowed back-
ard to a more or less distinct base down which the gills run for
short distance. The last species consists of a single fruiting
0dy with a much more pronounced stem, arising near the center
the cap, to which the gills are attached by a notch. All are
ite forms with the tops often more or less brownish, especially
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toward the center. They are most frequently found on the elm
and hard maple and are associated with a heart rot of the wood.
All three species are edible.

Hydnum septentrionale Fr. is a very conspicuous but rather
uncommon, semi-fleshy when young but leathery when old, brack-
eted form with the overlapping irregular shelves joined to the
trunk by a united but not distinct base. The tops of the shelves
are whitish, often somewhat scabrous and the lower fruiting sur-
faces are differentiated quite markedly from other fungi by the
very crowded, pinkish, fine, fruiting spines about half an inch in
length. Tt has been found here, so far, only on hard maple and
hickory and is apparently semi-parasitic. :

Root Forms: It is not always easy to determine whether roots
have been killed by these larger fungi, since the fruiting bodies
are not usually present. Even when either the mycelial threads or
the fruiting bodies are seen it is still a possibility that the fungus
is a secondary agent following winter or some other in jury. The
only two species we have found here apparently injuring the roots
of ornamental trees are of the toadstool type.

Armillaria mellea (V. ahl) Quel. is the most important of the
mushrooms attacking the roots of living trees. The umbrella-like
cap is usually a honey-yellow with patches of brownish scales
the gills are white and the central stem has a more or less evident
ring. They occur in clusters on the ground with the mycelium
forming conspicuous, dark colored, rounded strands running over
the roots and flattening out under the bark where the woody
tissues are invaded. Tt is more likely to attack coniferous than
deciduous trees. R

Collybia wvelutipes Curt. is a yellowish to tawny mushroom,
somewhat smaller than the preceding, that is especially distin-
guished by the velvety brown stems of the clustered fruiting
bodies. It is elaimed by some to cause injury to the roots of trees
though commonly found on dead wood.

Treatment: TFor further statements concerning the control of
wood-destroying fungi, the reader is referred to the articles by
Collins and Filley elsewhere in this Report. We shall mention
here only the fundamental requirements. The first is the com-
plete removal of all decayed or infected wood and bark to prevent,
or at least to arrest, further decay. The exposed wood is usually
given an antiseptic and waterproof coating or coatings. . *The
cavity should be properly shaped and the bark so left that rapid
callus formation is favored. Whether or not the cavity should
be filled is a matter of opinion, but, if filled, there is no question
that it should be done properly. This means that the filling
should be permanent, semi-flexible, waterproof, non-injurious to

the living tissues, especially the cambium layer, tight fitting or .

better adherent to the wood, and so shaped that the callus readily
grows over its exposed surface. :

PLATE IX

Black oak on Station grounds, broken by ice on February 5, 1924. A
tree surgeon is needed in such a case.



PLATE XI

BPIATE 3¢

a. Young elm tree in Pomfret, where a large branch had been removed
the preceding year. This was a good cut, and healing is well started.

Photographed in 1909.
b. The same wound four years later. Photographed in 1913.

a. View in Pomfret where trees were broken by ice storm of Novem-

ber 27-30, 1921, Thi Hoe
December 6, 1921. 15 scene also justifies the tree’surgeon. Photograph

b. Elm tree in Mount Carmel
follow such careless work., AIll
or branch. Photograph 1909,

, showing bad pruning. Cavities usually

cuts should be made close to the trunk c. Large red maple in Bridgeport injured by fire. Cavities were

filled with cement concrete in sections.
d. Sugar maple near the preceding, Bridgeport.
The work on both trees was overdone. The bolts were so near together

that the cambium died between them.



PLATE XII " : :

PLATE XIIT

a. Elm tree, Stamford, filled with *
hoiton s i with “Nu Wud”. Cambium de
e avity. Filling has since been replaced. Photographed Aciguzg

b. Elm tree, Greenwich, filled with “Nu Wud”

August 25, 1924, Photographed

c. Elm tree at Balti i ‘
gr?iphed September 1a3,1§9f}191)?d el

Elm tree at 01d L inj
crete not in sections. Pgézclgglrry;ﬁeeg g

ent concrete in sections. Photo-

y fire and filled wi
eptember 12,e19fv‘91.th S

a. Large double elm, Westport, where one-half was broken away in a
storm. Resulting cavity was filled with stone and brick and covered
with a layer of cement, which has now broken apart. A home-made
filling. Photographed August 26, 1924.

b. Elm in Greenwich where cavity had been filled with monolithic
cement concrete. Photographed August 25, 1924.

c. A satisfactory filling of sectional cement concrete in oak, Sound
Beach. Photographed August 26, 1924.

d. Large white oak at Rye, N. Y., filled with sectional cement concrete.
This is rather unsatisfactory, as filling is broken somewhat and new tissue
has been killed at base. Photographed August 25, 1924.



PLATE XIV :

a. This splitting tree, a sugar maple, Cheshire, hag just been bolted.
Photographed August, 1920,
Example of poor cavity work in a sugar maple, Goodyear.,

. The
filling has mostly fallen out,. Photographed September 13, 1919,

c.  Open cavity in large sycamore, Bronx Parkway,

factory because decay sets in back of the waterproof coati
August 25, 1924,

d. Unsatisfactory fillin
was put in over the bark and is now bein
Sugar maple tree in Hamden,

N. Y. Unsatis-
ng. Photograph
g of monolithic cement concrete. This filling
g pushed out by new growth,
Photographed in 1909.

XV

Elm in Wallingford where curious shaped cavities (possibly cankers)
a.

in 1912.
hage bﬁen fgue?(riﬁ S}?czg?c%rrda pgﬁgdnévith sectional cement concrete. There
. Larg ) ;

<1 . Photo-
is a white exudation near the base and the bark has been killed
graphed August 25, 1924.

resias)

h

Elm in New Haven, showing cankers on the trunk. Photograp

m i :

August 27, 1924. -
hite pine 1

trt;ir;k.\WPhotopigraphed September 13, 1917.

C. . .
Cornwall, struck by lightning, showing scar on
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Giant white oak on farm of Dr. C. B. Graves, Ledyard. This tree has
survived for at least 300 years without the aid of a tree surgeon.

The Bulletins of this Station are mailed free to citizens of Connecticut:
who apply for them, and to other applicants as far as the editions permit,.
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Report of the Director

For tHE YEAR ENDING OCTOBER 31, 1924.

To the Board of Control of the Connecticut Agricultural Experiment
Station:

The year under review has been one of satisfactory progress.
Detailed reports on all departmental work are presented in later
pages. Here follows a very brief mention of the most outstanding
accomplishments of the year.

“Derense” (ContrOL) WORK.

In protecting the people of the State by analyzing fertilizers,
foods, drugs and insecticides, the analytical laboratory renders one

Fig. 1. Gipsy Moth Control—Creosoting Egg Mass.
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of the most valuable services that the Station offers. Although
not spectacular the work of the chemist is a highly important
factor in the agricultural life of the State and in the protection
of public health. In 1924, 880 samples of fertilizers, 352 samples
of feeding stuffs and 1,800 samples of foods and drugs were exam-
ined in addition to many other materials collected or submitted.

Seed testing is an important project of the Botany department
as is also the plant disease survey, which aims to discover any
new or old diseases as soon as they appear within our boundaries.

The State entomologist, who is also the Station entomologist,
is responsible for all work pertaining to insect pests. He has been
able to prevent damage by the Gipsy Moth and predicts that,

Fig. 2. Burning Weeds and Rubbish that might harbor the European
Corn Borer. :

within a few years, liberated parasites will automatically hold
this pest in check. Like the botanist, he attempts to scout the
State constantly for new insects or outbreaks of old, thus giving
the citizen warning and protection. The latest invasion is by
the European Corn Borer which we hope to control at the outset.

THE VEGETABLE PROTEINS.

For many years Dr. Osborne and his associates have intensively
studied the nature of these complex substances and many contri-
butions to our knowledge of their nutritive value have resulted.
In collaboration with Dr. L. B. Mendel and other members of the
Yale faculty, studies are now being conducted on the effect of
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yvarious diets on growth, reproduction and on the occurrence of

rickets.

Rickets in rats can be induced or cured at will by suitable
adjustment in the diet. This study is important not only in
relation to rickets in children but to leg weakness in chickens,
for it has recently been demonstrated that this poultry disease is
a form of rickets which can be cured by the same methods demon-
strated to be successful on the albino rat.

It has heretofore been thought that too much protein in the

ration injures the kidney. This, however, has not been con-

firmed by the experimental feeding of rats within the periods of
time thus far studied. The kidneys, although enlarged, are not
otherwise abnormal.

It has also been found that a diet may be entirely adequate

for vigorous growth over long periods, but still be deficient in
some factor which determines fertility. This fact may become
important in the feeding of farm animals since it may later be
discovered that the feeding of highly concentrated rations to
high bred stock may be responsible for their lack of fertility.
In connection with this brief summary of biochemical investiga-

~ tions mention must be made of the development of methods for

preparing pure protein substances in large quantities which has
been the basis of past experimentation. In feeding these products
to animals it has been shown conclusively that some proteins are
inadequate for proper growth and development, while others
possessing known or unknown characteristics are amply sufficient.
The ability to prepare large amounts of pure proteins provides a
sure foundation for further investigation in this field.

SPRAYING VvS. DuSTING.

In recent years there has been considerable controversy on the
merits of the two methods. Experiments begun in 1920 have
failed to show any sound reason for abandoning the spray pro-
grams. A combination of dust and spray applications did not
give great promise in 1924, but will be continued.

Rootr axp EAR Rots or SWeEET CORN.

Steady progress is being made in developing disease-free seed
by selection, the selected strain yielding 173 bushels as against 154
for the unselected seed. In the selected seed the per cent of disease
has fallen from 51 to 18 in four years.

Tue CHEMISTRY OF SPRAY MIXTURES.

In spite of our long experience with sprays, much is yet to be
learned, especially because of the frequent addition of new mate-
rials to the mixtures. The Entomology department is engaged
in a detailed study of this whole problem.



198 CONNECTICUT EXPERIMENT STATION +BULLETIN 264,

TaE CABBAGE MAGGOT.

The control of this pest is still a' problem. A new mode of
attack involves the use of traps with proper baits, the problem
being to find the aromatic substance in cabbage which seems to
attract the moth. , Ve

4

Fig. 3. White Pines at Rainbow. Planted 1905.

Tae ExPERIMENTAL FOREST AT RAINBOW.

Begun in 1902, these experimental plantations have now reached
an age to yield valuable information. Plantings of hardwoods,
with the exception of red oak, black walnut and chestnut, have
failed on the coarse sand which covers the Rainbow plain. Of the
conifers, the white, red and Scotch pine have made the most
notable growth. It is yet too early, however, to recommend
Scotch pine since it is a new type in this country.
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BreEEDING BETTER CORN.

One of the notable achievements of the Station in plant breeding
hag been the production of a new kind of sweet corn for canners
and market gardeners. By continuous self-fertilization, the corn
of two different strains was reduced to a state of great purity but
little vigor. To reattain vigor these two purified strains were
crossed and the new corn produced.

Because of the reddish color of the leaves the corn has been
named Red Evergreen. It was tested in Ontario in 1923-24 and

“produced six tons of ears per acre in comparison with a standard

variety of Evergreen which produced only three and one half tons.

Fig. 4. Corn Produced from a Cross of Inbred Strains.—A perfect
ear on every stalk.

The new corn has also been tested by several market gardeners
in Connecticut and by canners in New York state with favorable
results.

The method by which this corn was produced (selection in a
self-fertilized line and crossing of fixed inbred strains) will be
applied to other standard varieties of sweet corn.

SorLs oF CONNECTICUT.

A complete knowledge of our soils must be the basis of an intel-
ligent use of our land resources. Soil surveys of Connecticut land
were begun in 1923, two towns being carefully mapped. In 1924
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six areas were added and a new laboratory equipped to study the
nature of each of the important soil types identified. The possi-

ble results of this work are far-reaching. The farmer who has

been on the land for a generation knows his soil, but to bring
together widely scattered and diverse information by means of a
survey must be the task of the soil sciéntist. Once this is accom-
plished, we have not only a sound basis for land utilization and
taxation but a better knowledge of how to treat those areas which
are intensively planted in tobacca or vegetables.

.......

CONNECTICUT
INTENSIVE S0IL AND LAND COVER STUDIES

SHOWN AS SHADED AREAS
AUGUST, 1923 7o OCTOBER,1924

.........

Fig. 5. Progress of the Soil Survey.

Mr. CarMEL FarM Fierp Day. |

The annual Station Field Day was held on August 11.- This
coincided with the field trip of the American Pomological Society
and a joint program was held. President Charles L. Beach of the
Connecticut Agricultural College gave the principal address.

&
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CHANGES IN STAFF.

Appoiniments:

W. T. Mathis, Assistant Chemist, November 1, 1924.
N. T. Nelson, Ph.D., Assistant in Plant Physiology at Tobacco

Sub-Station, April 15, 1924,

Roger B. Friend, B.S., Assistant Entomologist, Jan. 1, 1924.
Willis R. Hunt, M. S., Assistant Botanist, July 1, 1924.

Restgnations:
C. M. Slagg, M. S., in charge of Tobacco Sub-Station, March 31,
1924. .

. 250.
. 251.
. 252,
. 253.
. 254,
. 255.
. 256.
<257,
. 258.
. 259.
. 260.

Fig. 6. Field Day at Mt. Carmel Farm, August, 1924.

PuBLICATIONS.

BULLETINS.

Fertilizer Report for 1923.
The Raspberry Fruit Worm.
The European Red Mite.
Better Forests for Connecticut. i

Report of the Director for the Year Ending October 31, 1923.
Report on Food Products and Drugs (1923).

Report of the State Entomologist (1923).

Report on Commercial Feeding Stuffs (1923).

Report on Insecticides and Fungicides (1923).

Corn in Connecticut.

Rust Infection of Leaves in Petri Dishes.

ToBAcCCcO BULLETINS.

Revised Recommendations for the Control of Wildfire.
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'~ CIRCULARS OF IMMEDIATE INFORMATION.

No. 28. Winter Condition of Apple and Peach Buds.

No. 29. Dormant Sprays for Orchard Pests. ;

No. 30. Information About Insecticides and Fungicides.

No. 31. Why and How to Spray. v !

No. 32. Varietal Susceptibility of Apples to Diseases and Injuries.

No. 33. The Prepink and Pink Sprays for Apples.

No. 34. Spray for the Imported Current Worm.

No. 385. Tree Workers Holding Connecticut Certificates.

No. 36. The Calyx and Later Summer Sprays.

No. 37. Peach Spraying. .

No. 38. Grape Spraying. £

No. 39. The Apple and Thorn Skeletonizer.

No. 40. Spraying Shade Trees.

No. 41. The Oriental Peach Moth.

No. 42. Spraying Potatoes.

No. 43. The Apple Maggot or Railroad Worm.

No. 44. The Gipsy Moth Quarantine.
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Some Basic Substances from the Juice of the Alfalfa Plant.
By Charles S. Leavenworth, Alfred J. Wakeman and Thomas B.
Osborne. J. Biol. Chem., 1923., LVIII, 209-214.

Experimental Production of Rickets with Diets of Purified Food Sub-
2 istances f
By Thomas B. Osborne, Lafayette B. Mendel and Edwards A. Park.
Proc. Soc. Exper. Biol. and Med., 1923, XXI, 87-90.
The Effect of Diet on the Content of Vitamine B in the Liver. §
By Thomas B. Osborne and Lafayette B. Mendel. J. Biol. Chem.
1923, LVIII, 363-367. '
Nutrition and Growth on Diets Highly Deficient or Entirely Lacking in
Preformed Carbohydrates.
By Thomas B. Osborne and Lafayette B. Mendel. J. Biol. Chem.,
1924, LIX, 13-32.
Nutrition and Growth on Diets Highly Deficient or Entirely Lacking in
Preformed Carbohydrates.
By Thomas B. Osborne and Lafayette B. Mendel. Proc. Soc. Biol.
Chem., J. Biol. Chem., 1924, LIX, xliv. e :

Nutrition and Growth on Diets Highly Deficient or Entirely Lacking in

Preformed Carbohydrates.
By Thomas B. Osborne and Lafayette B. Mendel. Proc. Am.
Physiol. Soc. Am. J. Physiol., 1924, LXVIII, 143.
The Nutritive Value of Lactalbumin.
By Thomas B. Osborne and Lafayette B. Mendel. J.-Biol. Chem.
1924, LIX, 339-345.
The Vegetable Proteins, Second Edition.
/By Thomas B. Osborne, Longmans, Green & Co., London, 1924,
pp. xiii +154. :
Ophthalmia as a Symptom of Dietary Deficiency.
By Thomas B. Osborne and Lafayette B. Mendel. Am. J. Physiol.,
1924, in press.
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E Bvidence expérimentale du manque de vitamine dans l’alimentation.

By Lafayette B. Mendel. Bull. Soc. Scient. d’Hyg. Alimentaire,
1924, XII, 29.
Nutrition: The Chemistry of Life. 7 ¢ Y
i By Lafayette B. Mendel. Yale University Press, 1923, pp. xii +150.
Investigation on the Nitrogenous Metabolism of the Higher Plants-
. V. Diurnal Variations in the Protein Nitrogen of Runner-Bean Leaves.

By Albert Charles Chibnall. Biochem. J., 1924, XVIII, 387-394.
Investigations on the Nitrogenous Metabolism of the Higher Plants.

VI. The Role of Asparagine in the Metabolism of the Mature Plant.

By Albert Charles Chibnall. Biochem. J., 1924, XVIII, 395-404.
Investigations on the Nitrogenous Metabolism of the Higher Plants.

VII. Leaf Protein Metabolism in Normal and Abnormal Runner-

bean Plants. : ‘

By Albert Charles Chibnall. Biochem. J., 1924, XVIII, 405-407.

- Some Nitrogenous Constitutents of the Juice of the Alfalfa Plant. I.

The Amide and Amino Acid Nitrogen. i

By Hubert Bradford Vickery. J. Biol. Chem., 1924, in press.

Some Nitrogenous Constituents of the Juice of the Alfalfa Plant. II.

The Basic Nitrogen. .

By Hubert Bradford Vickery. J. Biol. Chem., 1924, in press.
Pathogenesis of the Ocular Lesions Produced by a Deficiency of Vitamine A,
: By Arthur M. Yudkin and Robert A. Lambert. J. Exp. Med., 1923,

XXXVIII, 17-24. SR
Changes in the Paraocular Glands Accompanying the Ocular Lesions
which Result from a Deficiency of Vitamine A. .
By Robert A. Lambert and Arthur M. Yudkin. J. Exp. Med., 1923,
XXXVIII, 25-32. -
An Experimental Study of Ophthalmia in Rats on Rations Deficient in

Vitamine A. ;

By Arthur M. Yudkin. Arch. Ophthalmology, 1924, in press.
Diseases of Connecticut Vegetables in 1923. ;

By G. P. Clinton. Rept. Conn. Veg. Growers’ Assn. (1923) p. 45.
Injuries and Diseases of Connecticut Fruits in 1923.

By G. P. Clinton. Rept. Conn. Pom. Soc. (1923) p. 37.

Spraying Strawberries for the Control of Fruit Rots. 3
By E. M. Stoddard, D. H. Rose, and N. E. Stevens, U. S. Depart.
Agr. Circ. 309, p. 1.
Will The Chestnut Trees Come Back?
By G. P. Clinton. The New Eng. Farmer, Vol. 49, p. 1.
Seed Notes.
By E. M. Stoddard. Seed World, Vol. 15, No. 11, p. 34; Vol. 16, No. 8,
p. 31. ‘
Report of Committee on Injurious Insects. ;
By W. E. Britton, Conn. Pom. Soc. Proceedings (1924) p. 41.
Some Insects to be Combated Next Season. L

By W. E. Britton, Conn. Pom. Soc. Proceedings (1924) p. 72.
Insects Attacking Vegetable Crops in Connecticut in 1923.

By W. E. Britton, Rept. Conn. Veg. Growers’ Assn. (1924) p. 43.

An Asiatic Beetle (Anomala orientalis) in Connecticut.
By W. E. Britton. Jour. Econ. Ent. (April 1924) Vol. 17, p. 309.

The Gipsy Moth and Our Forests.
By W. E. Britton. New Eng. Farms (June 21, 1924.)

Connecticut Tree Workers’ Institute.
By W. E. Britton. Florists’ Exch. (March 22, 1924), Vol. LVII, p.

890.
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Proceedings, Shade Tree Conference. ;

By W. E. Britton. Florists’ Exch. (Sept. 6,1924), Vol. LVIII, p. 703.
Meeting of Connecticut Entomologists. y

By W. E. Britton. Jour. Econ. Ent. (Dec., 1924), Vol. 17, p. 669.
Control of European Red Mite in Connecticut. -

By Philip Garman. Conn. Pom. Soc. Progeédings (1924) p. 44.
Factors Influencing the Effectiveness of Arsenate of Lead.

By Philip Garman. Florists’ Exch. (Sept. 6, 1924), Vol. LVIII, p. 685.
The Raspberry Fruit Worm. ‘i :

By B. H. Walden. Conn. Pom. Soc. Proceedings (1924) p. 124.
Results of Dusting versus Spraying in Connecticut Apple and Peach

grclll\irds in 1922. ;
y M. P. Zappe and E. M. Stoddard. Crop Prot. Digest.
1924), Bull. Series No. 4, p. 2. . e s
Prog]rgess N(I)f I§p£aying anéi é)uls/’[cing Experiments.
y. M. P. Zappe and E. M. Stoddard. Conn. Pom. Soc. P i
He s : n. Pom. Soc. Proceedings
Accomgc)lishments in the Past Year in Anti-Mosquito Work in Connecti-
cut.
By RS.OC. Botsford., N. J. Mosquito Exter. Assn. Proceedings (1924)
p- 80. :
Some Insect Information from a Connecticut Conference.
ByPW. EABntton. Florists’ Exch. (Nov. 29, 1924),Vol. LVIII, supplt.
age A. ,
Waxy Endosperm in New England Maize.
By P. C. Mangelsdorf. Science (Sept. 1924). Vol. 60, p. 222.
Selective Fertilization among the Gametes from the Same Individuals.
ByV?l.. 11*‘6’]3?153.8. Proc. of the National Acad. Sc.iences (June, 1924),
Methods for Seed Corn Production Being Revised.
By D. F. Jones. Jour. Heredity (July), 1924), Vol. 15, p. 291.
Heritable Characters of Maize (XII) Mealy Endosperm.
B}g ;9 C. Mangelsdorf. Jour. Heredity (Aug.-Dec., 1922),Vol. 13, p.
The Inheritance of Defective Seeds in Maize. .
By P. C. Mangelsdorf. Jour. Heredity (June, 1923), Vol. 14. p. 119.
Land Cover Studies as a Basis for a More Accurate Interpretation of the
Soil Survey.

By M. F. Morgan. Jour. Am. Soc. of Agron. (July, 1924), V
No. 7, p. 452. gron. (July, ), Vol. 16,

Prysicar EQUIPMENT. }

The removal of the Board of Health Laboratory to Hartford
made available the lower floor and basement of the old Botany
building, in which a very complete Soils laboratory has been
installed. The small greenhouse has been repaired and will be
used for pot experiments.

About 900 volumes were added to the library, which now con-
tains 11,800 volumes. PR

m
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REPORTS OF DEPARTMENTS.
ANALYTICAL CHEMISTRY.
Dr. E. M. Bailey in charge.

1. Control of Fertilizers. Eight hundred and eighty samples
of commercial fertilizer have been analyzed, the results reported -
to the manufacturer and others interested, and the complete data
classified and arranged for publication.

2. Inspection of Feeding Stuffs. Three hundred and fifty-two

' samples of commercial feeding stuffs and other fodder -materials

have been examined.and the results published together with a
discussion of the law relating to this subject.

3. Inspection of Foods and Drugs. Control and investiga-
tional work on food products and drugs has entailed the examina-
tion of about 1,800 samples.

4. Calibration of Babcock Glassware. Nearly 4,000 pieces of
Babcock glassware have been checked for accuracy of calibration.

5. Inspection of Insecticides and Fungicides. About 70 sam-
ples of spraying and dusting materials were examined and the
results published together with the text of the insecticide law
recently enacted and rules and regulations for its enforcement as
formulated jointly by the Director of this Station and the Dairy
and Food commissioner.

6. Studies on Methods. Collaborative work has been carried
on with the Association of Official Agricultural Chemists upon
methods for the analysis of spices and other condiments and of
cacao products. ;

7. Analysis of Diabetic Foods. The station has collaborated
with the Council on Pharmacy and Chemistry of the American
Medical Association on the subject of diabetic and special foods.

8. Analysis of Check Samples—Cottonseed Meal and Mixed

 Fertilizers. The Station has collaborated with the American

Oil Chemists Society and the F. S. Royster Guano Co., in the

~ analyses of check cottonseed meal and mixed fertilizers.

B1oCHEMISTRY.

Dr. T. B. Osborne in charge. «
(In collaboration with Dr. L. B. Mendel, Yale University.)

PROTEIN RESEARCH AND NUTRITION STUDIES.

1. A Study of the Proteins of Green Plants. Investigations
of the constituents of the alfalfa plant have been continued. New
methods of fractionation have been developed and have indicated
the presence in alfalfa juice of new substances, including a new
base, not yet identified. A protein with no carbohydrate impurity
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has been derived from cell cytoplasm of the spinach plant, by a new
method of separation. Its isolation in a state of purity will be of
importance in the study of the chemistry of the living cell.

2. The Relation of the Chemical Constitution of the Diet to
the Development of Rickets. (With Dr. Park of the Yale School
of Medicine.) Observations are being dttempted under conditions
of carefully controlled diet. Diets of, purified food substances
have been formulated which lead to the development of either
rachitic or osteoporotic changes in the bones. It is inadvisable as
yet to form generalizations from the ‘extensive data collected.

3. Studies of the Relation of Vitamines to Nutrition. Experi-
ments show that when smaller doses of protein-free vitamine B
concentrate are fed to larger animals a decline in weight ensues;
with intermediate doses there may be maintenance at various
levels of body weight; with the larger vitamine B intake for the
smaller animals growth ensues. 2 :

4. The Part Played by Proteins, Carbohydrates and Fats in
Nutrition, (With cooperation of Drs. Park and Winternitz of the
Yale School of Medicine.) The extent to which preformed car-
bohydrates are essential in metabolism, and the development
of hypertrophy of the kidneys in protein-fed rats were further
investigated. The success of varied types of experiments on diets
extremely unlike those of every day experience seems-to indicate
that surprisingly large variations in the quantitative make-up of
the diet may apparently be tolerated so long as the ‘“‘law of mini-
mum’’ is not violated.

5. The Effect on the Eye of a Deficiency of the Fat Soluble
Vitamine. (With Dr. Judkin of the Yale School of Medicine.) It
was found that ophthalmia occurs among rats living on ‘“‘purified”’
Vitamine A free diets to a percentage as high as 82. _

6. The Effect of Diet on Fertility. (With Dr. Mason of the
Yale School of Medicine.) On our ‘“‘standard” casein diet, which
has proved adequate for growth but not for reproduction, definite

. degeneration of the germ cells of the testes of rats, reared from

weaning on the casein diet, was recorded. Ordinary mixed diet
has not restored sterile rats to a normal condition after periods
of 100 days. :

7. The Relation of the Chemical Structure of the Proteins
to their Nutritive Value. Much remains to be learned concerning
the part played in nutrition by the various amino-acids  which
proteins yield on digestion. As a preliminary to further study in
this field much time has been devoted to preparing large quanti-
ties of pure amino-acids which can be used in feeding experiments.

BULLETIN 264.
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Borany.
Dr. G. P. Clinton in charge.

1. The Effect of Fertilizers, Especially Nitrate of Soda, on
the Growth, Yield, Longevity and ‘“Yellows” of Peaches. Since
it was started in 1909, records in this experiment have been kept
on the health and length of life of each tree, of the growth in diame-
ter of the trunk during the earlier years and of the yield from each
during the bearing years. Since 1916 nitrate of soda has been the
fertilization used on each of the nine different blocks.

Serious drought in July 1924, and later, a severe hail storm,
practically ruined the season’s crop. The chief causes of failures

' * and poor crops have been winter and drought injuries, fungi and

insects being secondary in importance.

2. The Nature and Cause of Mosaic Disease of Plants. The
cause of mosaic disease still remains in doubt, altho interesting
observations have been made, some of them apparently new.
The experiment represents a continuation of work on Calico of
Tobacco published several years ago, and is chiefly concerned
with that host and the relationship of its mosaic to other hosts.
The work of the past two years has been chiefly microscopic and

. with varied infectional experiments outdoors and in the green-

house.

3. The Ustilaginales of North America. This is a supplement
to the work the writer published some years ago. During the
winter material was partially assembled but not completed. The

 work may be finished for publication during the coming year.

4. The Rusts of Connecticut. This is a list of the rusts, with
their hosts, so far collected in this state. Their distribution is
given by towns, together with the dates of collection, collectors,
and occasional notes. Every town in the state is represented by

~ one or more collections. Total collections now number more than

2,500, representing nearly 120 species and 20 genera. The manu-
script for publication, including keys to the genera and species,
has been partially prepared. -

5. Plant Disease Survey of Connecticut. Altho a dry season
was experienced, on the whole rather unfavorable for fungous
diseases, the Disease Survey for 1924 includes more than the
usual number of notes on distribution, etc. Two or three new
bacterial diseases of economic plants were listed for the first time.
Preliminary reports to the U. S. Bureau of Plant Industry have
been made. .

6. Thielavia Basicola, a Study of the Perfect Stage. Evi-
dence has accumulated that the conidium-chlamydospore strains
and the perithecial strains do not belong to the same fungus,
altho the perithecia have been hitherto considered the perfect
stage of Thielavia basicola. Successful crossings besides those
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of Thielavia basicola and Thielaviopsis basicola have been made
of ‘asco strains with a species of Aspergillus and Fusicladium
pyrinum as well as with Cladosporium fulvum. Crossings made
with Thielaviopsis paradoxa failed to produced perithecia. At-
tempts to determine the parasitism of the asco strains have so far
yielded negative results altho perithecia have been found deeply
embedded in the roots of tobacco, pea and violet, but in these
cases always associated with the conidium-chlamydospore stages.

7. A Study of Pythiums. Artificial cultures of various fungi
are obtained and kept going® on special media in the test tubes.
These are then available for special study as desired. Pythium
species obtained from about a dozen different hosts, chiefly as
iiampening—off fungi, are among those now being especially col-
ected.

8. Comparison of Spraying and Dusting on Apples and Peaches,
Especially to Try New Dusts. (Joint project with Entomological
Department.) For fungi, spraying has uniformly given the better
control. This year, however, the dust control more nearly ap-
proached the spraying because of dry weather which prevented
the development of fungi. A test of spray and dust combination
did not give marked results but it seems desirable to experiment
further with combinations of spray and dust as this seems to be
the way that dust may be used in the control of apple troubles.

9. Control of Celery Blights with Sprays and Dusts. During
the past year tests were made in thirteen fields with eight different
growers. Home-made 4-4-50 Bordeaux mixture was compared
with Niagara Sulfodust and Niagara D25 Copper Dust, checks

~being kept in each test. Comparatively little blight injury oc-

curred in the fields so that decisive results were not obtained.
On the whole control and yields seem to point to the following
order of the plots: (1) Bordeaux Mixture, (2) Copper Dust, (3)
Sulphur Dust, (4) Check.

10. Control of Root Rot and Improvement of Sweet  Corn by
Seed Selection. This experiment was started in 1920 to deter-

- mine if it was possible, by seed selection, to control root and ear

rots of sweet corn grown for seed. A composite sample of seed
selected from the best lines during the preceding four years was
planted in comparison with unselected seed of the same strain
and unselected seed of the same variety grown in the same locality
from a different seed source. The selected seed gave a better
stand and more even growth especially early in the season. The
number of diseased ears did not differ greatly.in the three plots,
but the yields of selected seed were much greater. The selected
seed has also shown a steady increase in average per cent of disease-
free ears, determined by germination tests.

11. Comparison of Sprays and Dusts on Potatoes. (Joint
project with Entomology Department.) Copper dust has been
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compared with 4-4-50 Bordeaux mixture in this experiment.
There has been no blight in three years but each year the sprayed
plot has given greater yield than the dusted, and the dusted has
been better than the check. The sprayed vines have shown less
injury from tipburn and flea beetle injury and have lived longer
than those in the dusted and check plots.

12. Seed Testing. This is one of the oldest lines of work of the
Station and is largely routine in nature. Farmers, and others,
wishing to know the germination and purity of seeds purchased,
send them in for testing. Particular attention is paid to testing
seed-corn for experimental purposes. At times special work is
done on certain seeds. For example, grass and forage crop seeds
were tested the past year to determine if their standard of purity
and germination in this state compared favorably with that in
other states, which seems to be the case as shown by the result of
the tests.

13. Peach ‘“Yellows.” Started in connection with fertilizer
experiments of peaches in 1908, this study has consisted, in part,
of “Yellows” surveys in different orchards over a series of years.
Budding and other infection experiments have also been carried
on. No results have been published except general notes.

14. Musk Melons and Blight Resistance. Some time ago this
experiment was carried on over a period of several years. It con-
sisted in growing 100 so-called varieties for three years and in
making studies on blight resistance, quality and yield with sprayed
and unsprayed vines of a selected variety, Miller’s Cream. The
results have never been published and no recent work has been
done; the fields of commercial growers have been visited from time
to time.

15. Chestnut Blight.. This subject was investigated and the
results published some years ago. Renewed interest in the future of
the chestnut in this state has induced the Botany and Forestry
departments to take up some new phases of the subject in 1924.
Surveys were made in several marked localities on the number
of dead, diseased and free sprouts, seedlings and trees. Records
will be kept and these plots examined again yearly. Seed was
obtained and placed outdoors to grow seedlings, in part, for
planting - eventually under forest conditions, and, in part, for

_ inoculation with old and new cultures of the blight.

16. White Pine Blister Rust. Two papers have already been
published on this subject. Only a little infection work has been
done during the past year. Considerable data has been obtained
that has not been published. A final study may be made of
assembled data during 1925 and the results published in the next
report.

17. Infection Experiments and Other Studies with Rusts. Work
along infection lines has been carried on in the past. Much of

s
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this has been done with leaves in petri dishes. A bulletin (No.
260) on this work is now®in press.
18. Tobacco Diseases. "All field and observational work on
tobacco is included under this general title. Field and green-
house studies on black and red root rot and general notes on all
tobacco troubles, including culture of the fungous ones, are the
chief phases of investigation at present.

19. Onion Diseases. Work in the past has consisted of general
notes on the troubles of this host/seed treatment for smut on

infected seed, and spraying experimtents against blast of the seed

crop. : ;

20. Tree Diseases. General forestry and shade tree work is
covered in this project. A list by hosts, of all of the fungi that had
been collected on either living or dead trees and their products,
has been prepared. A general article on Fungous and non-Para-
sitic Diseases of the Ornamental Trees of Connecticut has also
been written.

21. Bud Inheritance on Yield of Pea.ches It is planned to
start a young orchard with scions budded from the most prolific
‘and healthy, as well as from the less prolific and healthy trees,
which have been under observation during the past sixteen years
at the Barnes Experimental Peach Orchard. This is to determine
if bud selected trees from these two sources will continue to show
the same differences in yields. This will indicate if it is more
advantageous to select buds from high-bearing trees than to
practice miscellaneous selection. Seed stock for the budding
has already been grown.

22. Influence of Root Grafts on Scions of Apples. Thisis to de-
termine the effect of root on scion (1) on Baldwin with respect to
quality of fruit borne (2) on Mclntosh to observe the. effect of
root on color of fruit. Scions will be taken from Baldwin trees
that have borne good fruit on their own roots and will be-placed
on roots from trees that bear poor fruit. This operation will be
duplicated with poor-fruited trees. The Melntosh striped and
self-colored trees will be grown each on its own roots and on roots
of the opposite color.

ENTOMOLOGY.
Dr. W. E. Brition tn charge.

1. The Life History, Habits and Control of the Plum Curculio
on Apple. Several new facts regarding the habits and life history
of Conotrachelus nenuphar Hbst. have been learned during a study
of two seasons in the five year program for the study and control
of the plum curculio on apples. No satisfactory control methods
have been ascertained, however.

2. Tests of Paradichlorobenzene to Control the Peach Borer.
(Inactive.)
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3. Comparisons of Spraying and Dusting on Apples and
Peaches, Especially to Try New Dusts. (Joint project with
Botany Department. ) (See Botany.)

4. Comparisons of Sprays and Dusts on Potatoes. (Joint
Project with Botany Department.) (See Botany.)

5. The Life History, Habits and Control of the European Red
Mite. (Inactive.) :

6. Control of Foul Brood of Bees. Testing denatured alcohols
to obtain a satisfactory product for making Hutzelman’s alcohol
formalin solution, in addition to comb treatment with the commer-
cial preparation for control of American foul brood, comprised the
work during 1924.

7. A Study of the Asiatic Beetfle, Anomala orientalis. A
study of this beetle was undertaken following a severe infestation
of New Haven lawns. Some progress has been made in life his-
tory studies. Calcium cyanide is effective in killing larvae of the

beetle but it injures vegetation and is a menace to children and

dogs. Carbon disulphide is more satisfactory.
8. The Life History, Habits and Control of the Raspberry

- Fruit Worm. (Completed.)

9. Insect Survey of Connecticut. For four years data has
been gathered on the prevalence or absence of insect pests and
monthly reports have been sent to the Federal Bureau of Ento-
mology for publication in a bulletin covering conditions in the
United States.

10. Inspection of Orchards and Nursenes All nurseries (116
in 1924) were inspected for insect pests. The botanist, co-operat-
ing with the inspectors, searched for plant diseases. Forty-
seven orchards and gardens were inspected on request.

11. Control of the Gipsy Moth. State scouts covered 73 towns.
Federal scouts 35 towns in 1923-24. All of the 10,007 egg clusters
found were creosoted, and 327 infestations were sprayed in May
and June, using 8 483 pounds of lead arsenate. Around the infes-
tations, 6,315 larvae were destroyed besides those killed by
spraying. State scouts covered 6,975 miles of road.

12. Elimination of the Mosquito Nuisance in Salt Marshes.
Under State supervision 5,000 acres of salt marsh were patrolled
throughout the season and 154,000 lineal feet of ditches recut.
Salt marsh areas in Stamford were reditched and new ditching
is in progress in Westbrook. Ten new iron culverts and six new

“iron tide gates were installed. One dike was repaired.

13. Inspection of Apiaries. Among 953 apiaries, containing
8,929 colonies of bees, 17 apiaries (47 colonies) were found infested
with European foul brood, and 10 apiaries (20 colonies) with
American foul Brood. Directions and, in some cases, demonstra-
tions, were given the owners regarding control,
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14. A Study of the Chemical Changes in Standard Spray Mix-
tures. (Joint project with Chemical Department.) Tests of the
effect which the order of mixing various ingredients has upon
color, character of sediment and suitability for spraying of the
spray mixture and also analyses of various combinations for water
soluble arsenic to determine which combindtions are best from a
chemical standpoint, have yielded results which must be verified
by additional chemical study. ; ,

15. Bionomics of the Birch Leaf. Skeletonizer, Bucculatrix
canadensisella. .The main points in' the life history have been
worked out and several parasites uncovered. Work has been
started on fungous diseases. Some features of morphology have
been established and control measures determined. The distribu-
tion of the insect in Connecticut has been partly surveyed.

16. Experiments with Baits Attractive to the Cabbage Maggot
Fly. The residue left from distilling an alcoholic extract of cabbage
was found to be attractive when in suitable medium. This has
been compared with other baits and is being developed as an
efficient control measure,

17. Life History and Methods of Controlling the Oriental
Peach Moth, Laspeyresia molesta. Threatening outbreaks late
in the season of 1923 led to control studies in which nicotine dusts
and sprays were tried with 509, control. A limited number of
observations have been made on the life history in Connecticut
and a general, observative survey of the State, supplemented
with information from questionnaires sent to various growers,
~ has been made.

~ 18. Life History of Imported Current Worm. Data has been
collected on egg laying habits, number of eggs laid by individuals,
period of incubation, etc. Adults appeared two to three weeks
late in 1924 and there were apparently only two broods.

19. Control of the European Corn Borer. Federal men scouted
all towns along the shore, also Orange and Wethersfield and found
seven infestations. State scouts covered four towns. All infested
fields and some adjoining fields were burned over. :

ForesTrY.
Mr. W. O. Filley in charge.

1. 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. A
c. Studies on growth and habits of the several species.

These were begun in 1902. In 1924 liberation cuttings and clean- -

ings were completed where needed, fire lines were harrowed and
new plantations were started to replace discontinued or unsuccess-

5
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ful experiments. New experiments include under-planting of red
oak with red pine; plantations of white spruce and red pine in
the open and replanting a burned area with white pine. A report
covering the results to date is now in press. (Bul. 262.)

2. Effect of Thinning in White Pine (At Shaker Station)—
Three Grades of Thinning.

Students from the Yale Forest School made a second thin-

ning in two of the plots in the spring of 1924.

3. Effect of Thinning in Hardwoods (At Quassipaug Lake).
The plots were visited in connection with other work but no meas-
urements were taken and none are planned until 1927.

4. Studies on White Pine Needle Blight. No definite obser-

- vations were made during the year, the season apparently not

being conducive to this trouble.

5. Distribution of Planting Stock to Small Holders at a Reason-
able Price. The department again assisted land owners in secur-
ing forest planting stock. A total of 775,000 trees, mostly two
year seedlings, were distributed on 95 orders.

6. Willow Culture (for Basket and Furniture Manufacture).
One holt was discontinued and the roots pulled up. Preparations

- were made to distribute a large number of cuttings but only two

requests were received and only 1,000 cuttings were sent out for
the cost of packing and postage. Distribution will be continued
and plantings already made will be visited.

7. Control of White Pine Blister Rust (a Control Project).
Wild currant and gooseberry bushes were eradicated from 6,000
acres in the towns of Canaan, Cornwall, North Canaan, Litchfield
and Salisbury. About 209, of the cost was paid by town appro-
priations or private subscriptions. Educational work was carried
on co-operatively with the Federal Bureau of Plant Industry
by two field agents employed throughout the year. New Haven
and Fairfield Counties have been covered and scouting in Litch-
field County is practically completed. Eradication and educa-
tional work will be continued.

8. Studies of Forest Plantations (Listing All Plantations and
Taking Notes on Conditions, Success, Etc.). Blister rust agents

- have reported on more than 7,500 acres of plantations in 81

towns, but the studies are not yet completed. During 1925 the
reports of plantations will be checked and additional studies made,
with the plan of publishing a bulletin on forest planting before
the close of the year. :

9. Replacing Chestnut with Conifers in a Farm Woodlot.
Planted evergreens have in most cases made good growth. An-
other cleaning will be necessary in 1925 and it may be desirable
to remove more of the overwood.

10. Forest Soils Study. On 116 plots, for which the soil series
and type have been determined, the following data has been
recorded: (1) Locality, slope, aspect, site, quality, fires, silvicultural
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treatment, (2) Forest cover (main stand) tallied on 1/20 acres by
species, diameter and crown class, (3) Reproduction tallied on
1/100 acre by species and by height classes, (4) Shrubby under-
growth noted as abundant, medium or scant for the 1/20 acre, (5)
Herbaceous growth noted similarly to (4). No definite conclusions
have been formulated from the assembled data, and plans for the
coming year must await the derived results. More plots will
probably be necessary to make proper ¢orrelations.
11. Coniferous Seed Bed Study to Determine:

1. The value of fertilizers in seed beds.

2. The value of different amounts of seed.

3. The value of dusts and sprays in preventing damp-

ing off.

Thirteen seed beds were laid off on the Station grounds and were
treated as outlined above. The experiment will. be continued
and data recorded.

GeNETICS (PLANT BREEDING.)
Dr. D. F. Jones in charge.

1. The Inheritance of Characters in Corn. The widespread
occurrence of lethal factors producing aborted and defective grains
in corn has been determined and the effect of these factors upon
development is being studied as well as their modeof inheritance.

A number of factors influencing the development of the floral

organs and affecting the fertility of the corn plant have been located.

2. The Effect of Inbreeding and Crossing Upon Corn. Four
inbred strains of corn self-fertilized for eight generations were
separated into two lines each and continued for eight generations
more. -Two of these four paired lines were visibly different at the
end of this period and all gave significant increases in growth when
the paired members were intercrossed.

3. Methods for the Improvement of Naturally Cross-Fertil-
ized Plants by Selection in Self-Fertilized Lines. Preliminary
crosses were made between the most promising selected lines of
Evergreen sweet corn. Crosses between various lines of early
maturing dent and flint corn were grown from which a type for
grain in Connecticut will be developed. Seventy-five lines of
Whipple’s Early Yellow Sweet Corn were started for the purpose
of producing an early medium-sized yellow sweet corn of good
quality for market gardeners.

4. Methods of Improving the Naturally Self-Pollinated
Tobacco Plant. Forty-two selections from a cross of Cuban and
Broadleaf tobacco have been grown. These include lines which
have been omne, two or three times back-crossed with Cuban.
These are being selected as a shade type and being studied to
determine to what extent the shade tobacco characteristics can
be retained with added improvements from the other type.
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Sorvs.
Mr. M. F. Morgan in charge.

1. TUtilizations and Fertilizer Requirements of Important Soil
Types of Connecticut. Previous intensive studies of soil con-
ditions and land utilization in Lebanon yielded data which was
studied in relation to the economic survey conducted by the depart-
ment of Rural Economics of the Connecticut Agricultural College.
It was found that, in the above town, the area in which the Charl-
ton series of soil occurred, was markedly superior as a dairy region
to the other portions of the town where Gloucester fine sandy loam,

Gloucester stony, fine sandy loam and the Merrimac series were

the principal soils. Interesting relationships of soils to land cover
were also manifested. '

These results having shown the necessity for further study
in regions where somewhat different soil conditions occurred, the
areas of Wilton, Goshen, Middletown, Pomfret, Eastford and
Stonington were surveyed during the field season. The use of
airplane photographs materially aided the study of land utiliza-

- tion and accurate mapping of soil type areas in the town of Middle-

town.

A lack of uniformity of soil conditions was found in the
areas studied during the 1924 field season but certain soil types
were shown to be fairly constant in their characteristics wherever
found.

Land utilization studies as tabulated thus far bear out the
fact that soils such as the Gloucester stony fine sandy loam, are
of value chiefly for forestry and recreational sites, those similar
to the Charlton loam are particularly adapted to dairying; while
soils like the Merrimac sandy loam are peculiarly adapted to
potatoes, intensive trucking and vegetable gardening.

The need for a thorough soil and land utilization survey
becomes more and more apparent as the results of the present
studies are considered.

Sub Project A—Soil Survey and Land Cover Studies of
Selected Areas in Connecticut. This project has taken three
phases of development: (1) Completion of maps and data inci-
dent to the soil-land cover and economic survey of Lebanon
town, (2) Detailed land cover and soil type studies in the towns of
Wilton, Goshen, Middletown, Pomfret, Eastford and Stonington,
(3) Tabulation of data on these areas to show distribution of
cover on the more important soil types.

Sub Project B—Pot Experiments on Effects of Fertiliza-
tion of Important Soil Types. Pot experiments with 12 soil types
of Connecticut, using alfalfa and buckwheat to show the effects
of Lime, Nitrogen and Phosphorus, and these plus Potassium,
show wide differences in fertility of untreated soils and in relative
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responses to treatment. Sixteen samples of soil have been col-
lected for further experiment.

Sub Project C—Soil Reaction Studies. Samples of var-

ious horizons of most of the soil types represented in each area
studied in sub-project A have been collected  for studies in lime
requirement, h-ion concentration, and soltble aluminum com-
pounds. . :
Sub Project D—Mechanical Analyses of Important Soil
Types. Similar samples have been collected for this experiment
in determination of mechanical analyses by U. S. Bureau of Soils
and Harlan Jonson’s method, and determination of colloidal
material. A ERE ;
Sub Project E—Studies of Forest Adaptations of Important
Soil Types. This experiment has two phases: (1) Identification
of soil types on plots upon which forestry department made de-
tailed studies of stands and associations, (2) Collections of seven
soil types upon which studies are to be made of growth of seedlings
of forest species in pot experiments. :

Sub Project F—Chemical Analyses and Reaction Studies
of Particular Pasture Soils. Soil samples have been collected
from 25 pasture demonstration fields located in various parts of
the state to determine the total Nitrogen, Phosphorus, Potassium,
Calcium and Magnesium and the reaction of all samples.

ToBAacco SUuB-STATION AT WINDSOR.

The sudden resignation of Mr. C. M. Slagg on March 1, made
necessary a restriction of the Service work possible during the
season of 1924. The experimental program, however, went for-
ward without interruption. A very elaborate new project was
launched, having as its object the improvement of the several
types of Broadleaf and Havana now recognized among growers.
A large number of so-called strains of each type were grown at
Windsor and on plots scattered about the various type districts.
These will be continued next year. Experiments under way may
be listed:

1. Fertilizer Experiments
a. Sources of Nitrogen.
b. Ratio of Phosphoric Acid.
¢. Sources of Potash.
d. Fractional Applications.
e. Manure (New York and cow (steer) compared
with none). ‘
f.  Magnesium, Chlorine and Sulfur. - (U. S. D. A.).

2. Varietal Improvement
a. Strain trials of Broadleaf, Havana and Cuban as a
basis for future improvement.

i< 4
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b. Tests of crosses made by Dr. Jones.

c. Round tip cultural experiments to improve
quality.

d. Trials for “foreign” or new types.

e. N. rustica as a source of nicotine.

3. Curing Experiments. ,
Lack of land for growing material prevented the carry-
ing out of these as planned.

4. Diseases.
a. Tests of Control Measures for Wildfire.
b. .Brown Root Rot (U. S. D. A.). -
c. Black Root Rot, the effect of soil treatments.

Except as noted, the above program was carried out in spite
of the fact that the position of superintendent was not filled. The
weather was extremely dry and a partial crop failure resulted. At
thli ’gme 1t 1s too early to estimate the results, the crop not being
sorted.

A Field Day was held at the farm on August 5, about 400
persons attending. An excellent lunch was served by the ladies
of a loca.l' church. A program for the day, held in the new shed,
was a unique feature.
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List of Publications Available for Distribution.
; CROPS

" Clover Seed in the Connecticut Market

Studies on the Tobacco Crop of Connecticut
Tests of Soy Beans, 1915 28
Observations on Alfalfa

Tests of Soy Beans, 1916

Connecticut Round-Tip Tobacco

Corn in Connecticut

« 3

FEEDING ‘STUFFS

Commercial Feeding Stuffs in the Connecticut Market
Commercial Feeding Stuffs in the Connecticut Market
Report on Commercial Feeding Stuffs, for 1917
Report on Commercial Feeding Stuffs, for 1918
Report on Commercial Feeding Stuffs, for 1919
Report on Commercial Feeding Stuffs, for 1920
Report on Commercial Feeding Stuffs, for 1921
Report on Commercial Feeding Stuffs, for 1922
Report on Commercial Feeding Stuffs, for 1923

FERTILIZERS

Cotton Seed Meal As a Fertilizer

The Trade in Cotton Seed Meal

Manure from the Sea

Domestic Supplies of Potash

Report on Commercial Fertilizers, for 1917
Report on Commercial Fertilizers, for 1918
Report on Commercial Fertilizers, for 1919
Report on Commercial Fertilizers, for 1920
Report on Commercial Fertilizers, for 1921
Report on Commercial Fertilizers, for 1922
Report on Commercial Fertilizers, for 1923-

FOOD AND DRUG PRODUCTS

Report on Food and Drug Products, for 1917
Report on Food and Drug Products, for 1918
Report on Food and Drug Products, for 1919
Report on Food and Drug Products, for 1920
Report on Food and Drug Products, for 1921
Report on Food and Drug Products, for 1922
Report on Food Products and Drugs, for 1923

FOODS

Food Fats and Oils ;
Condensed Milk, Malted Milk, Milk Powder,
The Food Value of Milk
Report on Diabetic Foods
Commercial Vitamine Preparations

L]

FORESTRY

Report of the Tree Protection Examining Board
Better Forests for Connecticut

232.

254.
264.
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INSECTS

The Elm Leaf Beetle

The Leopard Moth :

The Apple Tree Tent Caterpillar

The Brown-Tail Moth

The Gypsy Moth . {

Insects Injuring Stored Food Products in Connecticut

Report of the Entomologist, for 1917

Report of the Entomologist, for 1918

Report of the Entomologist, for 1919

A Study of the Bulb Mite.

Report of the Entomologist, for 1920

The Grass-Feeding Frog-Hopper or Spittle-Bug

Report of the Tree Protection Examining Board ;

Report on Commercial Insecticides and Fungicides, 1922

Results of Dusting vs. Spraying in Connecticut Apple and Peach
Orchards in 1922

The Apple and Thorn Skeletonizer -

Report of the Entomologist, for 1922

The Raspberry Fruit Worm

The European Red Mite

Twenty-third Report of the State Entomologist (1923)

Report on Insecticides and Fungicides (1923%

PLANT DISEASES

Report of Botanist, for 1917 and 1918

New or Unusual Plant Injuries and Diseases Found in Connecticut
1916-1919

Report of the Tree Protection Examining Board

Control of the White Pine Blister Rust in Connecticut

Wildfire of Tobacco in Connecticut

Report on Commercial Insecticides and Fungicides, 1922

Results of Dusting vs. Spraying in Connecticut Apple and Peach
Orchards in 1922

Report on Insecticides and Fungicides (1923)

POULTRY
An Experience in Keeping Poultry in the City

REPORTS OF DIRECTOR

Report of the Director for the Year Ending October 31, 1921
Report of the Director for the Year Ending October 31, 1922
Report of the Director for the Year Ending October 31, 1923
Report of the Director for the Year Ending October 31, 1924

REPORTS =

Beginning with the year 1877 and ending with 1916 the Station issued
-Annual Reports. Of these the following are out of print: 1877-1880 inclu-
sive, 1882, 1883, 1885, 1886, 1887, 1889-1892 inclusive, 1895-1906*
inclusive.

Commencing with the year 1917, the annual reports include all regular
bulletins; they are issued in parts and each part bears a bulletin number.

*Of some other reports the Station has but a limited number, which
are reserved to complete library sets.
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TWENTY-FOURTH 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-fourth
annual report as State Entomologlst of Connectlcut As in

eceding years, the report covers the activities of the Department
f Entomology, as regards both the control and inspection work
provided for by Statute, and the various lines of research which
ter all more properly represent the type of effort for which
Agricultural Experiment Stations were established.
Respectfully submitted,

W. E. BrirTON,
State and Station Entomologist.

INSECT PEST ACCOUNT.

- ReporT OF RECEIPTS AND EXPENDITURES OF THE STATE

EnToMoLoGIST
From July 1, 1923 to June 30, 192/.
b - ; RECEIPTS.
it W. L. Slate, Jr., Treasurer . . ... ciniin .. $15,000.00

Added to appropriation from miscellaneous

receipts by State Board of Control. ... .. 759.18
‘Miscellaneous receipts during year $82.55
117.79
400.30 y
30.92 631.56
$16,390.74
Less miscellaneous rece1pts deposited with State Treasurer
duringithe wear v 0SBl e s ok e A e . 600.64
$15,790.10
! EXPENDITURES
B or Salariesiand Wages (0L con bl Lo $11 022.34
Printing and Ilustrations. . ................ 79.23
{Re e S o s S, o D D R T T 22.29
Stationerys kil SEie IR I e et 8 e 1 36.63
Burniture and Fixtures b0 00 o sl g 316.43
Books and Periodicals (new) . . ............. 61.61
Books and Periodicals (binding)............ 128.25
lLaberatory Supplies. oo b ils Ll . 186.26
R SpTaying GUDDES . ¢ ol SR Uaiat iR e 116.44

Express; Freight and Cartage. .. ... ... ..... 20.67
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Automobiles: Insurance. . 'v. «ihvsssdonnns $ 86.39
Supplies and Equipment. .. ... 97.95
RO b L e B T S N 173.36
Gasolinte m st s wanli e .+ 206.99
R Tl e Bl sl R e e 10.55
Traveling Expenses | s o im ik o e ol 482.03
Migeellaticous . Tl AN, Lo s b bl Rk g 2.40
Telephone and Telegraph........... SR ol 2.34
Rental and'Storage?. i, sl b ooy 2.50 i
5 $13,054.66
Balance on hand June 30,.1924 ... $2,704.52
Miscellaneous receipts. .. % .. .. 30.92 2,735.44
$15,790.10

Memorandum.— This account has been audited by the State Auditors of
Public Accounts and the balance returned to the State Treasurer.

»

SUMMARY OF INSPECTION AND OFFICE WORK.

337 samples of insects received for identification.
122 nurseries inspected.
118 regular certificates granted.
5 special raspberry certificates granted.
116 duplicate certificates furnished to be filed in other states.
109 parcels of nursery stock inspected and certified. :
963 bales of mountain laurel and willow (21 trips) inspected and certified
for shipment into New York.
49 orchards and gardens examined. - §
33 shipments, containing 313 cases, 3,489,170 plants, imported nursery
stock inspected. ;
17 shipments, or 51 per cent. found infested with insects or fungi.
953 apiaries, containing 8,929 colonies inspected.
17 apiaries and 47 colonies found infested with European foul brood.
10 apiaries and 20 colonies found infested with American foul brood.
2,265 letters written on official work.
456 circular letters.
591 post cards. /
46 reports to Federal Horticultural Board. S
2,303 bulletins, etc., mailed on request or to answer inquiries.
70 packages sent by mail or express. /
38 lectures and addresses at institutes, granges and other meetings.

PUBLICATIONS OF THE ENTOMOLOGICAL DEPARTMENT,
1924. e .
By W. E. BRITTON: ; | 5
Twenty-third Report of the State Entomologist of Connecticut (Bulletin
256), 96 pages, 8 figures, 16 plates; 10,500 copies distributed in July.
Inspection of Nurseries in 1923, 8 pages, reprinted from the Report. :
The A&p;;and Thorn Skeletonizer, Bulletin of Immediate Information
39, 17. /
Spraying Shade Trees, Bulletin of Immediate Information 40, May 20.
The Apple Maggot or Railroad Worm, Bulletin of Immediate Informa-
tion 43, June 16. !
The Gipsy Moth Quarantine, Bulletin of Immediate Information 44,
4 pages, July 15.
Report of Committee on Injurious Insects, Proceedings 33rd Annual
Meeting Connecticut Pomological Society, page 41, 1924.

‘ - — ——
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Some Insects to be Combatted Next ‘Season, Proceedings 83rd Annual
Meeting, Connecticut Pomological Society, page 72, 1924,
Insects Attacking Vegetable Crops in Connecticut in 1923, Report
Connecticut Vegetable Growers’ Association, page 43, April 1924.
An Asiatic Beetle (4nomala orientalis) in Connecticut, Journal of Eco-
nomic Entomology, Vol. 17, page 309, April, 1924,

The Gipsy Moth and Our Forests, New England Farms, June 21, 1924.

Connecticut Tree Workers’ Institute, Florists’ Exchange, Vol. LVII,
page 890, March 22, 1924.

Proceedings Shade Tree Conference, Florists’ Exchange, Vol. LVIII,
page 703, September 6, 1924 (also a four-page reprint).

Some Insect Information from a Connecticut Conference, Florists’
_Exchange, Vol. LVIII, Supplement Page A, November 29, 1924,

Meeting of Connecticut Entomologists, Journal of Economic Ento-
mology, Vol. 17, page 669, December, 1924.

By W. E. BRITTON, PHILIP GARMAN, G. P. CLiNTON and E. M. STODDARD:

Information about Insecticides and Fungicides, Bulletin of Immediate
Information 30, March 26.

lelg' and How to Spray, Bulletin of Immediate Information 31, March

- By W. E. BRITTON AND PHILIP GARMAN:

Dormant Sprays for Orchard Pests, Bulletin of Immediate Information
29, March 22.

By W. E. BritToN, G. P. CLINTON and W. O. FILLEY:
Tree Workers Holding Connecticut Certificates, Bulletin of Immediate
- Information 35, 4 pages, April 25.

-,BY W. E. BRITTON AND R. C. BOTSFORD:

Mosquitoes and Human Welfare by W. E. Britton, and Mosquito Con-
trol Work, Season of 1923 by R. C. Botsford, 16 pages, 2 plates (1,000
copies reprinted from Report), June 24. :

- By PHiLip GARMAN:

The European Red Mite, Bulletin 252, 25 pages, 2 figures, 2 charts, 4

- plates; 10,600 copies, February 1924.

Control of European Red Mite in Connecticut, Proceedings, 33rd
Annual Meeting, Connecticut Pomological Society, page 44, 1924,

Th2e00rienta1 Peach Moth, Bulletin of Immediate Information 41, May

Factors Influencing the Effectiveness of Arsenate of Lead, Florists’
Exchange, Vol. LVIII, page 685, September 6.

By B. H. WALDEN:

The Raspberry Fruit Worm, Bulletin 251, 11 pages, 1 figure, 4 plates;
10,600 copies, February 1924,

The Raspberry Fruit Worm, Proceedings, 33rd Annual Meeting,
Connecticut Pomological Society, page 124, 1924,

Spray for the Imported Currant Worm, Bulletin of Inmediate Infor-
mation 34, April 21, o

& By M. P. ZarPE AND E. M. STODDARD:

Results of Dusting versus Spraying in Connecticut Apple and Peach
Orchards in 1922, Crop Protection Digest, Bulletin Series No. 4,
page 2, June 1924.

The Calyx and Later Summer Sprays, Bulletin of Immediate Infor-
mation 36, May 1.

Peach Spraying, Bulletin of Immediate Information 37, May 3. ;

Progress of Spraying and Dusting Experiments, Proceedings 33rd
Annual Meeting Connecticut Pomological Society, page 52, 1924.
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By M. P. ZaprPE AND G. P. CLINTON: : -
The Prepink and Pink Sprays for Apples, Bulletin of Immediate Infor-
mation 33, April 15. > .

By R. C. BOTSFORD: S
Accomplishments in the Past Year in Anti-Mosquito Work in Connec-
ticut, Proceedings 11th Annual Meeting of the New Jersey Mosquito
Extermination Association, page 80, 19247

DEPARTMENT STAFF‘AND WORK.

W. E. BrirtoN, Pu.D., State and Statiop Entomologist.

B. H. WALDEN, B.AGR., Photographic and General Work. )
M. P. ZareE, B.S., Inspection and General Work.

PriLip GARMAN, PH.D., Research Work.

RoGeRr B. FRIEND, B. Sc., Graduate Research Assistaut.
JouN T. AsawoRrTH, Deputy in Charge of Gipsy Moth Work.
James A. McEvoy, Assistant in Gipsy Moth Work.
RoBERT C. BoTSFORD, Deputy in Charge of Mosquito Work.
Miss GLapys M. FINLEY, Clerk and Stenographer.

Assistant

H. W. CoLEY, Westport, )|
A. W. Yates, Hartford, |

The only change in the staff during the year was the appoint-
ment of Mr. Roger B. Friend, who began his duties January 1,

A piary Inspectors.

1924, as part time assistant. Mr. Friend graduated from the -

" Massachusetts Agricultural College in 1923, and was employed for
the remainder of that year by the Conservation Commission of
New York State, on gipsy moth work. Mr. Friend is studying at
Yale University for his doctorate, and is employed at the Station
during the time when not busy with his studies. He is investigating
the bionomics of the birch leaf skeletonizer and has also given
considerable attention to control methods of certain insects attack-
ing vegetable crops. Articles occur elsewhere in this Report giving
the results of Mr. Friend’s work on Substances Attractive to the

Cabbage Maggot Fly, and Experiences in Dusting to Kill the Pea-

Aphid, Cabbage Aphid and Onion Thrips.

Mr. J. Leslie Rogers was employed as assistant from February
25 until the end of the year. He was engaged until the nurseries
had been inspected, then was continued to help in scouting for the
European corn borer. Mr. T. F. Cronin was also employed to
assist in inspecting nurseries, working from June 23 until September
15, when he returned to his studies at the Connecticut Agricultural
College at Storrs. Mr. W. R. Hunt, graduate assistant in the
Botanical Department of this Station, was placed on the pay roll
of this Department for the three months from July 1 until October
1, and assisted in the inspection of nurseries, paying particular
attention to plant diseases. ? :

Mr. Walden has done most of the photographic work of the
Department, has had charge of the office in the absence of the
Entomologist, and has assisted in scoring apples in the dusting and
spraying experiments. He has also conducted some research work
on the imported currant worm, Pteronidea ribest Scop. '

Entomologists.

<
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Mr. Zappe has been in charge of the inspection of nursery stock,
" and of scouting and clean-up work on account of the European corn
yrer in co-operation with the Federal Bureau of Entomology.
e and Dr. Garman have investigated the life history and control
the Asiatic beetle, and the plum curculio as a pest of apple
chards. In co-operation with Mr. Stoddard of the Botanical
epartment, he has made further tests of various dusts in com-

json with sprays for the control of various insect and fungous
- pests of apple orchards. :

~ Dr. Garman has conducted investigations regarding methods of

control for the Oriental peach moth, the American foul brood
- disease of bees, has continued his studies on life histories and habits
spittle insects, the European red mite, and, as noted above,
tly with Mr. Zappe, has investigated the plum curculio, and
he Asiatic beetle. Dr. Garman has also constantly revised his
‘manuscript on the Odonata or dragon flies of Connecticut, which
now ready and will sometime be published as a bulletin of the
tate Geological and Natural History Survey.

Mr. Botstord has continued to serve as Deputy to Director W. L.
te in charge of mosquito elimination work, and Miss Finley has
one the necessary clerical and stenographic work of the Depart-
ient. :

The gipsy moth control work has been prosecuted vigorously as
past years, the field work being entirely in charge of Deputy
ohn T. Ashworth, assisted by James A. McEvoy. This work is
irried on in co-operation with the Federal Bureau of Entomology
1d 1is fully described in this Report.

“he apiaries have been inspected as in past years by Messrs.
. W. Coley and A. W. Yates, on a per diem basis.

The Entomologist, besides directing the work of the Department
nd attending to the correspondence of the office, has continued to
serve as Associate Editor of the Journal of Economic Entomology,
as Chairman of the Tree Protection Examining Board, and as
Insect Pest Reporter for the Imsect Pest Survey of the Federal
Bureau of Entomology. He has in preparation a list of additions
and corrections to the Check List of the Insects of Connecticut,
‘which it is hoped can be published at an early date by the State
Geological and Natural History Survey.

_ Messrs. Britton and Walden are collaborators of the Federal
Horticultural Board, and Zappe, Garman, Friend and Ashworth
are collaborators of the Bureau of Entomology.

In July, a new Chevrolet touring car was purchased and was
used nearly all of the time for transporting the men while engaged
in the work of inspecting nurseries.

_~ The more important activities of the Department are described
in the various papers in the following pages of this Report.
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ENTOMOLOGICAL FEATURES OF 1924

The season of 1924, like that of 1923, was abnormal and begal'l
with cool moist weather followed by a drought. Very little rain
fell between July 1 and October 1, and the drought of 1924 was
even more severe than that of 1923.. °

Some of the outstanding features,of the season were the dis-
appearance in injurious numbers of the apple and thorn skeletonizer,
which was so abundant in 1923, the greater increase in the Oriental
peach moth,-and further infestations of the European corn borer
in six towns along the coast.

There has been no serious spread of the gipsy moth, though a few
additional towns were found infested by the Federal scouts.
Because it was not possible for the Federal men to scout the entire
southern portions of New Haven and Middlesex Counties and it
was not known whether or not they were infested, some 23
additional towns were included in the quarantined area.

Though a watch has been kept, not a single nest of the brown-
tail moth has been seen in Connecticut since 1919. :

Fruir INSECTS.

The tent caterpillar, Malacosoma americana Fabr., continued
to be abundant throughout the State, though particularly so in
the western portion. Every 10 or 12 years this insect reaches its
period of greatest abundance, being comparatively scarce half way
between these high periods, probably checked by natural enemies.

The fall canker worm, Alsophila pometaria Harris, which is
present locally somewhere in the State nearly every year was very
abundant in Greenwich and Stamford in early summer and stripped
many kinds of deciduous trees, apple, elm, hickory and oak being

particularly injured. A few caterpillars were found feeding on

maple, but the trees were not stripped. Around New Haven,
this insect was present in destructive numbers, but no injury was
observed or reports of injury received from outside of New Haven
and Fairfield Counties. See Plate X XXII.

The apple and thorn skeletonizer, Hemerophila pariana Clerck,
which was so prominent and was responsible for so many brown
apple trees in 1923, was conspicuous by its absence in 1924. Evi-
dences of its presence could be found in nearly every orchard by the
slight skeletonization on terminal leaves, but its work had been
arrested, the caterpillars were not there and no particular damage
had been done. Apparently natural enemies have been unusually
prompt in subduing this insect.

On the other hand, the Oriental peach moth, Laspeyresia
molesta Busck, was much more in evidence than in 1923, and wormy
peaches were rather common in Fairfield and New Haven Counties,
late in the season. If this pest continues to spread, its control will
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become one of our most important problems. Further details will
~ be found elsewhere in this Report.

' The European red mite, Paratetranychus pilosus Can. and Fanz.,

3 ‘was less abundant in 1924 than in 1923, and no serious injury from

its attacks was brought to my attention. Eggs were present in
winter in many orchards, especially in the northern portion of the
State, but spraying the dormant trees with miscible oils was

~generally practiced with satisfactory results. Probably the wet

spring may have reduced the numbers of this pest, for it was not
evident later in the season in most orchards, and I have yet to
learn of a single case where it was considered necessary to give a

~ summer spray in 1924 for its control.

The sinuate pear borer, Agrilus sinuatus Oliv., continues to
spread eastward and it causes some injury at first. This European
insect first appeared in the United States in New Jersey some
20 years ago, caused serious injury there for a few years, but
s now not regarded as a serious pest. It was first recognized in

Connecticut in 1917 at Norwalk, and the writer observed its

destructive work in a pear orchard in Stamford in 1920. In May .
924, after the receipt of specimens, Mr. Zappe visited the premises

of Mr. W. T. Camp, Shelton, where several old trees had been

nearly killed by this insect, and had been removed. Other pear

- trees in the vicinity had been more or less injured. Probably the
best treatment consists in removing and burning the seriously

injured trees and branches; then cut out the borers from the re-
maining portion and coat the bark with a wash of lime-sulphur and
lead arsenate to repel the beetles and possibly kill the larvae when
they enter the bark. The foliage should also be kept covered with
lead arsenate during May and June to kill the adult beetles which
feed there before laying eggs. If the trees are kept well fertilized

‘and cultivated, they will be more apt to outgrow injury caused by

this insect.

- Males of the lime tree winter moth, Erannis tiliaria Harris, were
fairly abundant flying about lights in the fall, and the greenish-
yellow black-spotted females were found on tree trunks. The
caterpillars feed upon apple trees and on elm, linden and other trees
in the woodlands. The caterpillars feed at about the same time -

- as canker worms, but are larger and there is danger that they will

cause some damage the coming season. Spraying with lead
arsenate is the remedy. Further information will be found on
page 311 of this Report. R

The light or false apple red bug, Lygidea mendax Reut., was

. rather less abundant than usual, though it caused some njury

locally here and there. Fruit injured by it in Wallingford and
Danbury was brought to our attention. ;

The rosy apple aphis, Anuraphis roseus Baker, was rather scarce
in most orchards early in the season, though egg-infested twigs
were received in March from Middlebury, Middlefield, Milford,
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Cannendale and South Glastonbury. On June 9 it was observed
in Stamford and Wallingford. By June 24, it was present in
moderate numbers in nearly every orchard and injury was caused
by it in some cases. .

The green apple aphid, Aphis poms DeGeer, hatched in April,
and on the 25th at Milford there was an average of about one
aphid per bud, but on May 22, practically all aphids had dis-
appeared in the orchards under observation in Milford, New
Haven, Hamden and Cheshire. :

The woolly apple aphid, Eriosonia lanigerum Hausm., seems to
be present in nearly every orchiard though it is uncertain just how
much injury is caused by it. Further information regarding this
insect may be found on page 308 of this Report.

The pear psylla, Psylla pyricola Foerster, was abundant on pear
trees in Wallingford, Southington, Hebron and other places,
though in one garden it was less common then for several years.
It can be controlled by dormant sprays of nicotine solution and
soap, of lime-sulphur and of miscible oils. Sometimes it may be
necessary to give a summer treatment either as a spray or dust
to prevent blackening of the fruit by later broods. ; ;

Leafhoppers were abundant on apple foliage, May 22, in Milford,
Hamden and Cheshire. ; 3

The plum curculio, Conotrachelus nenuphar Herbst, yet remains
one of the important pests of the apple orchard and series of
experiments have given results which though somewhat contra-
dictory, seem to indicate that thorough applications of lead arsenate
at the pink, calyx and two weeks spray, will give fair control.
Scarcely any additional benefit could be seen from the seven day
treatment. Dr: Garman and Mr. Zappe have already worked two
seasons on the five-year program for the study and control of this
insect in apple orchards. i

The currant aphid, Myzus ribis Linn., was present as usual on
currant bushes, and specimens were received from Hebron on
May 9, and from Colchester on May 16. :

A particularly striking case of injured currant twigs attacked by
. the currant stem girdler, Janus integer Nort., was brought to the
Station from Woodbridge in April.

VEGETABLE INSECTS.

Most of the common insect pests of the vegetable garden were
present in 1924, but on account of the backwardness of the season,
appeared two or three weeks later than usual. The absence of
rain during July, August and September was favorable to some
kinds of insect life and unfavorable to plant growth.

The usual amount of injury was caused by cutworms. During
June, reports were received of injury to nearly all kinds of vegetable
plants in New Haven County, but probably such injuries were not
confined to one county but occurred all over the State. A more
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eneral use of poisoned bran mash would certainly reduce the losses
ccasioned annually by cutworms. i
The stalk borer, Papaipema nitela Guen., as a pest is fairly con-
ant each year, and tunnels in nearly all kinds of herbaceous stems,
en in weeds. It attacks plants here and there, but never are all
ems attacked. Growers pay little attention to it, until the stems
have been injured. - Control measures other than destroying the
nfested stalks are not successful. Probably on account of the wide
stribution of this insect and the character of the injury which it
es, few reports come to this office. However, specimens were
ved in potato from Terryville, August 7, and in rhubarb from
Wethersfield, August 12. : s
The cucumber or potato flea beetle, Epitrix cucumeris Harris, is
lly a garden pest each year, and in 1924, was abundant in many
lds attacking potato, tomato, egg-plant, cucumber and squash.
rts were received of the abundance of this insect at Wood-
k, Brooklyn, Killingly, Cheshire, North Haven, Southington,
inville and Stratford in June. In the potato field at the
tion Farm, Mount Carmel, the beetles were very abundant on
e untreated rows, moderately abundant on the rows treated
th Niagara potato dust, and much less so on the rows heavily
rayed: with Bordeaux mixture and lead arsenate. About 300
lons per acre was applied on August 2. ;
July 18, specimens were received from Shelton of the silver-
iped webworm, Crambus praefectellus Zinck., which eats into the
ide of the corn plant near the surface of the ground. Occasionally
‘insect is the cause of considerable injury, and in 1919, an acre
of corn in New Haven was destroyed by it.
_Only limited numbers of the corn ear worm, Chloridea obsoleta
br., were present on the ears of late maturing corn. Specimens
received on October 17, from Milford, where in one field about
ve per cent. of the ears were injured. On the whole, this insect
id little damage.
- The western corn root worm, Diabrotica longicornis Say, is pres-
nt in Connecticut, where it was found in Granby feeding on the
‘petals of flowers. More information regarding this insect may be
ound under Notes on Miscellaneous Insects in this Report.

One of the tortoise beetles, Deloyala clavata Fabr., feeding on
Otato, was received from Norwalk, July 25. Only rarely are these
eetles sufficiently abundant to cause injury, and lead arsenate is an

ctive remedy, as it is also on foliage for the blister beetles, of
ich there are several species:. ¢
- The spinach leaf-miner, Pegomyia hyoscyami Panzer, was present
around New Haven, Stratford and Westport, in moderate numbers,
but Mr. Friend failed to find a badly infested field suitable for a line
of experiments which had been planned. :
_ The cabbage maggot, Hylemyia brassicae Bouche, was scarce in
Litchfield County, but was reported as causing much injury in New
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Haven, Hamden, Vernon, Hebron and Ellington late in June. By '

June 26, it had attacked cabbage and cauliflower in Ridgefield,
Bethel and Danbury. Common control measures are tarred paper
disks, and the corrosive sublimate treatment, but Mr. Friend ob-
tained good control by trapping the adult flies. His experiments
are given in detail on page 314 of this Report.

The green cabbage worm, Pontia rapae Linn., though fairly -

abundant at the Station Farm, Modnt Carmel, was generally
scarce and caused little damage. In most cases no poison was

applied. The .cabbage looper, _Autographa brassicae Riley, was

more prevalent than the green cabbage worm, and injured the
leaves and heads by riddling them with holes. s

Another pest, the parsnip leaf-miner, Acidia fratria Loew, was
discovered in Wethersfield, July 12. The infestation was slight
though the mines were rather extensive in the leaves. The species
has before been taken in Connecticut, but we have never observed
its injury until 1924. The life history and control measures have
not been worked out, and therefore we cannot recommend any
treatment. Kb

The onion thrips, Thrips tabaci Linde., was found injuring a field
of onion sets at Wethersfield. The plants had not been wilted, and
on July 16 and 21, nicotine was applied as described on another page
of this Report. : Y

Asparagus beetles, Crioceris asparagi Linn., and C. 12-punctata
Linn., were reported as being troublesome at Suffield, June 9;
Black Hall, June 18; Riverton, June 24, and Danbury and Norwalk,
June 26. As a rule, spraying with lead arsenate after the cutting
season is over, and on young beds will control these beetles. Some
growers report success with applications of nicotine sulphate.

Aphids of certain kinds were present in usual numbers and
caused the usual amount of damage. On August 6, the turnip
aphid, Aphis pseudobrassicae Davis, was brought to the Station
from Bast Haven, where it had killed and seriously injured turnip
plants in a small field. The pea aphid, Illinoia prsi Kalt., was not
generally troublesome, though it did injure certain fields, and made
its appearance very late in the season. It was reported from
Thomaston and Danbury on June 24, and a heavy infestation at
‘Ridgefield on June 26. A small field in New Haven was found
infested on June 19, and a few days later a small portion of it was
dusted with nicotine by Messrs. Friend and Walden. The results
are given on page 319 of this Report. The potato aphid, Macro-
siphum solanifolir Ashm., was rather scarce and only one thorough-
ly infested field in Branford, was observed on July 1, but the aphids
were heavily parasitized. Slight infestations were observed in
Westville and Highwood on June 80, but there was no infestation
of the potato fields at the Station Farm at Mount Carmel. The
cabbage aphid, Brevicoryne brassicae Linn., was common through-
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.~ out the State, but repeated applications of nicotine dust gave
~ satisfactory control.

. A detailed account of the European corn borer infestations and
~ the Asiatic beetle which is still injuring lawns in New Haven will be
~ found on pages 277 and 294 of this Report.

SHADE TREE AND FoREST INSECTS.

- The great abundance of the tent caterpillar, Malacosoma
“americana Fabr., and of the fall canker worm, Alsophila pometaria
. Harris, in southwestern Connecticut, as well as the lime tree winter
~ moth, have already been mentioned under Fruit Insects. They
b are alsq pests of shade and woodland trees, and might be included
; hferg z&}rlltfh e_gualdapggpriatene]is. The gipsy moth also is a pest
~ of both fruit and shade trees, but is discus »
s sed separately on page
Th_e fall webworm, Hyphantria cunea Dru., was less abundant
. than in 1923, except in New London County, where it was about as
- abundant.
The elm leaf beetle, Galerucella xanthomelaena Schrank (luteola
Mull.) was a contributing cause to many brown and leafless elm
 trees in certain localities in central and southwestern Connecticut
- in August. Even some trees which had been sprayed with lead
- arsenate presented a pitiable condition. Of course the extreme
- drought aggravated this condition and new growth did not follow
~ quickly as is the case in a moist season. All choice trees should be
sprayed very carefully the coming season to prevent defoliation
- as three successive and complete defoliations will usually kill a tree.
: Thq oak leaf-roller, Tortrix quercifoliana Fitch, was particulaﬂ};
. conspicuous around Stamford, where certain pin oaks were nearly
- defoliated, as is described on page 336. :
Woolly aphids on conifers were particularly abundant in 1924
perhaps the most noticeable being the larch leaf aphid, Chermes
strobilobius Kalt., and the one attacking Douglas fir, which is prob-
ably Chermes cooleyivar. cowens Gill. The latter was unusually
common, was sent to the Station several times, and the members
of the staff observed it widely. Spraying with nicotine solution
and soap is a remedy.
The arbor vitae leaf-miner, Argyresthia thuiella Pack., was not
particularly injurious in 1924, yet some of its work could be seen
here and there about the State. Twigs received from Pomfret
July 5, had the leaves partially mined by this insect. i
- The larch leaf-miner or case bearer, Coleophora laricella Hubn.
was somewhat in evidence, though not so destructive as in 1923,
The leopard moth, Zeuzera pyrina Linn., though not so de-
structive to trees along the coast as a few years ago, has spread
inland and is the cause of considerable injury. The writer saw
- in Hartford during the winter many branches which had broken
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from the trees on account of having been weakened by the large
burrows of the larvae of this insect. Material has also been
received from New Haven and Highwood during the season.

Sawfly larvae were rather more abundant than usual on pines,
causing some defoliation. iy .

The birch leaf skeletonizer, Bucculatrix canadensisella Chambers,
was generally less abundant than in 1923, but there were portions
of the State where locally the gray birches were brown in Septem-
ber. -

One event of the season was.the recognition of a European saw-

fly, Fenusa pumila Klug.,which has apparently become established

in this country and which is a leaf-miner on the terminal leaves of
gray birch. j

Evidence was also obtained to show that the European pine
shoot moth, Evetria buoliana Schiff., occurs in Connecticut.

The bronze birch borer, Agrilus anxius Gory, continues to kill
European cut-leaf white birches throughout the State.

The juniper webworm, Dichomeris (Y psolophus) marginellus
Fabr., was received from New Canaan, June 19.

MISCELLANEOUS INSECTS.

The European fly, Muscina pascuorum Meigen, which appeared
in New England i 1922* and which was rather abundant in
Connecticut in 1923, was not seen at all around the Station
laboratory in 1924. Plans were made for Mr. Friend to work out
the life history of this fly, but as no material could be obtained,
the plans were suspended.

Another instance was brought to our attention of a nuisance
caused by the presence in greenhouses at Rowayton, of large

number of the tropical cockroach, Pycnoscelus surinamensts Linn. -

(See Notes on Miscellaneous Insects.)
The biting dog louse, Trichodectes latus Nitzsch, (order Mallo-

phaga) was received from Pomfret, this being the first record of the

species in Connecticut. )
Defoliation of honeysuckle shrubs and vines was caused by saw-

* flies, Abia americana Cress., and of Rudbeckia, ‘“‘golden glow”’, by
_some other species of sawfly which has not yet been identified with

certainty.

Ants were very abundant everywhere during 1924, and many
complaints were received of ants in houses, of ants injuring
vegetable and flowering plants in gardens, and of ants infesting

lawns. In each case a copy of Bulletin of Immediate Information

No. 17, “Control of Ant Invasions’, was sent and in several in-
stances the Federal formula for poison bait given on page 4, was
used with success.

* Report of this Station for 1922, page 373.
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CONVENTION OF ENTOMOLOGICAL WORKERS.

As there are now several entomologists employed at this Station,
and several field foremen on gipsy moth work, several Federal men
in the State on gipsy moth and European corn borer control,
teachers of entomology in Yale University and the Connecticut
Agricultural College, and several amateur entomologists, it was
thought desirable to bring them all together for a conference.
Consequently they were invited to meet at the Station on October
31, 1924. Dr. Britton was elected Chairman of the meeting and
‘additional talks were given by Mr. D. J. Caffrey, a former Assistant

 at the Station, now in charge of the Federal European Corn Borer

. Laboratory, Arlington, Mass., and by Mr. S. S. Crossman of the
- Federal Parasite Laboratory, Melrose Highlands, Mass., who has

- made several trips to Europe in search of gipsy moth parasites.

- speaker being absent.

AM.
- 10.00 Words of Welcome,

- 12.00 Oriental Peach Moth in Conn.,

The following program was arranged and carried out, not a single

PROGRAM.

W. L. Slate, Jr., New Haven
10.05 Entomological Work of the Station, W. E. Britton, New Haven
10.15 Some Animal Parasites, G. H. Lamson, Jr., Storrs
10.30 The Asiatic Beetle in Connecticut, M. P. Zappe, New Haven
10.45 Teaching Entomology in Connecticut Institutions:
: Connecticut Agricultural College, J. A. Manter, Storrs
Yale University Undergraduates, A. Petrunkevitch, New Haven
T Yale University School of Forestry, @ W. R. Coe, New Haven
11.80 Opportunities for Beekeeping in Conn., L. B. Crandall, Storrs
Philip Garman, New Haven
12.30 Luncheon.

P.M.
1.45 Some Baits Attractive to Cabbage Maggot Flies,
R. B. Friend, New Haven.
2.00 Hints on Photographing Insects, B. H. Walden, New Haven
2.15 Gipsy Moth Work in Connecticut in 1924, 2
; J. T. Ashworth, Danielson
2.45 Status of the Gipsy Moth in the United States,
A. F. Burgess, Melrose Highlands, Mass.
3.30 The European Corn Borer in the United States,
. L. H. Worthley, Arlington, Mass.
4.15 Anti-Mosquito Work in Connecticut in 1924,

R. C. Botsford, New Haven -

Messrs. Zappe, Friend, Walden, Garman and Botsford illustrated their
talks by lantern slides.

There were a number of opinions expressed, all to the effect that the
meeting had been a success and a hope that other meetings may be held in
the future. About 60 were present as follows: Mr. and Mrs. A. F.
Burgess, A. F. Burgess, Jr., C. W. Collins, H. L. Blaisdell, S. S. Crossman,
Melrose Highlands, Mass.; L. H. Worthley, D. J. Caffery, R. A. Vickery,
T. M. Cannon, Arlington, Mass.; Mr. and Mrs. Albert Hartzell, Yonkers,
N. Y.; H.C. Huckett, Riverhead, N. Y.; H. J. Evans, Mineola, N. Y_;
D. G. Murphy, Pittsfield, Mass.; H. A, Ames, Bound Brook, N. J.; Pro-
fessors Alexander Petrunkevitch and W. R. Coe, Yale University, New
Haven, Conn.; Professors G. H. Lamson, Jr., J. A. Manter, L. B. Crandall,
A. J. Grady, T. F. Cronin, V. A. Johnson, J. W. Balock, Storrs, Conn.;
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F. C. Rich, Ansonia, Conn.; W. A. Collins, New Milford, Conn.; J. J.
Pillsbury, Burnside, Conn.; Professor Pauline H. Dederer, Connecticuit
College for Women, New London, Conn.; S. E. May, Canaan, Conn.;
P. H. Meagher, Wallingford, Conn.; John T. Ashworth, J. W. Longo,
A. J. Gilbert, H. A. Woodmancy, H. E. Cook, O. B. Cooke, C. M. Spencer,
Danielson, Conn.; Dolor LaBelle, Ballouville, Conn.; James A. McEvoy,
Putnam, Conn.; A. W. Yates, Hartford, Conn.; H. W. Coley, Westport,
Conn.; E. J. Smith, Clintonville, Conn.; Mr. and Mrs. Henry S. Woolley,

Waterbury, Conn.; P. L. Buttrick, New Haven, Conn.; Robert E. O’Brien,"

New Haven, Conn.; and Messrs W. L. Slate, Jr., E. H. Jenkins, G. P.
Clinton, E. M. Stoddard, G. E. Graham, Philip Garman, M. P. Zappe,
B. H. Walden, R. C. Botsford, R. B. Friend, Leslie Rogers and W. E.
Britton of the Agricultural Experiment Station, New Haven, Conn.

~ INSPECTION OF NURSERIES IN 1924,

The annual inspection of growing nursery stock was begun
July 25, and was finished October 14, except for one plantation
inspected December 30. This work was in charge of Mr. M. P.
Zappe, and was conducted about the same as in 1923, except that
Mr. W. R. Hunt of the Botany Department assisted and was
present during the inspection of all the larger nurseries. Conse-
quently more attention could be given to plant diseases than here-
tofore. The work was done by Messrs. Zappe, Friend, Hunt,
Cronin and Rogers. Mr. Ahearn inspected one strawberry
nursery and Dr. Britton helped ‘inspect two nurseries. Two
nurseries were inspected in the spring and again at the time of the
annual inspection.

In addition to the inspections made from this office, the gipsy
moth scouts were instructed to make careful inspections for gipsy
moth eggs in and around nurseries, and to have it reported to the
office in case any were found. j

In 33 nurseries, no important pests were found. Following is
a list of insects and plant diseases found in nurseries, together
with the number of nurseries infested by each, as taken from the
inspection reports on file in the office: Pl

List or PEsTs FounND IN NURSERIES IN 1924

Niirseries uninifested . BRGoR L T D Lo i N 33
: INSECTS

Aphids, apple, green. ......... 7 Curculio poplat.orcy iy v i 1
woollyr By Sl 5. Blmleaf beetle. .. ... wun. s 1
pinebarle s faii . s B pnballiwebworm (£ CSESSERE il 4

spruce gall, Lace bugs, on rhododendron... 3.
Chermes abietis... ... 40 Leopard moth larva........ sl
A cooleyi. . ... 12 Laspeyresia molesta . . ......... 6
Apple and thorn skeletonizer... 2 Leaf hoppers, on apple. ....... 4
BirchiBuceudlatiic b bt i v, 4 ° Mite, Europeanred.......... 2
Birch leaf-miner: .. . onievens 1 Pearsblister b Lo it 4
Beorer ilaei o int Lad o i Aeadnedhen Pabariemalaryayt i el 1
it B Tl e i S 1 Red humped caterpillar....... 2

Spoplaria I i 1 Sawfly, Diprion simile......... 2
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i : INSE CTs—concluded.
oy e e S 1 7 Seule, Sam. JOS6 L0 i 32

BBate, elmo oL ns i s 8 scuyfy ................ 2
(s¥ska3n 81t U EATE S S I Gulipitree it a0 6
leeanium . . i 1 West Indian peach. . ... 1
Qalearis R e TR AT 1 Wvitetelalia e n i 1
oak gall scale ( Kermes) i on ' Tuplans, Vsl s i
oyster-shell. ........... 44  White pine weevil. ............ 5
pinedeaf |, Sl i ... b5 White grub in seed beds (Abies) 1
L Ty M e e 6  White grub in Multiflora roses. 1

PLANT DISEASES

I blegscabi ol bidided 125 Mildewronehersw b ot ol 1
kel not. . vl et e 1 COTMIIS, aii v la it 1
oW Tob. . ... 4 grapes v Ul S Sael Ty 6
BRC S iikeron apricot. . 0L 1 TR R MU A A S g ey 2
T horsechestnut. .. ... 1 peackiess Faiiie sb 1 1
Mechrian s wt s 2 TOSES bt tn - lashe ovie 15
poplar.ioos . L 25 SHOWENOD st 1
Sycamore . N 1  Mosaic, raspberry............ 8
[@eowvncall. .- SapeRarston ashi DT el L 1
E e blicht ool i it blackbereyai . Jui i 1
eaf spot onroses. ........... 2 white pine blister,
Mildew on apples. . .......... 5! (on Ribes)i o ioe] 8
catalpasii ... ..o 3 cedar (on apple)...... L5

- From the preceding list it may be seen that the oyster-shell scale
is still the commonest pest found in Connecticut nurseries, and
was found in 44 different nurseries. The next commonest is the
spruce gall aphid, 40 nurseries. Next in order is the San José
scale, 32 nurseries. [Following these comes a fungus, the poplar
canker, 25 nurseries. i

In order to show how the figures of 1924 correspond with those
obtained in preceding years, the following table gives the figures
as reported by the inspectors for the past seven years.

SEVEN YEAR RECORD OF SERIOUS AND CoMMON NURSERY PESTS.

Pest 1918 1919 1920 1921 1922 1923 1924

Oyster-shell scale......... 39 38 38 36 44 42 44
o0 Josesealec v, 18 19 11 28 19 20 32
Spruce gall aphid......... 15 19 21 31 21 28 40
White pine weevil........ 5 5 1 1 19 17 5
Apple and thorn skeletonizer .. 7 o i i 18 2

Bt oplar canker . oL 6 5 13 21 31 34 25
Blister rust (on Ribes).. ... 1 s G w2 9 6 8
forpestsi Lt ol e 32 32 46 36 36 32 33

o

It may be seen from the figures given in the table above that

t the oyster-shell scale (44) is, and has been for the past seven
years, the most common pest found in nurseries. In 1924, the

pests which were the next commonest are the spruce gall aphid
(40), the San José scale (32), and the poplar canker (25). Then
follows the pine blister rust which was found in eight nurseries,
in all cases on the leaves of Ribes. The apple and thorn skeleton-
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izer was found in two nurseries in 1924 as against 18 nurseries in- NURSERY FIRMS 1v CONNECTICUT RECEIVING CERTIFICATES IN 1924— Con.

1928. Brief accounts of three of thesg Erllajorzpests were 2gi\6en in s hoe . Ceftlﬁcate Coriie
f h t thl’l fOI‘ 1923 ulletin 06 age ame of Firm ress creage ssued cate
et o - ( ) Fes ; Edgewood Nursery, Vidal,Inc. %Zamfﬁrd ......... 5 Nov. 5 1560
ol Wi W o s anchester: ;.| 1 Sept. 9 1497
NumBER OF NURSERIES Elm City Nursery Co., Wood- WoodmI?Int and
d nt Nurseries, e New Haven..... 155 Sept. 6
During the year, 122 regular nurseries have been inspected, and Evrgl?g o ey 2 A?Pg b iigg :
118 certificates granted. Since last year, eight nurseries have e O LR B New Canaan... ... 1 Dec. 1 1572
gone out of business, three have changed firm names, and 18 new gra%er, G. QIV o glllﬁmg{tﬁc ....... 81 éﬁu%. ig %74
ardner’s Nurseries. . ....... ocRwiEl (o ept. 06
nurseries have been started Two nurserles were 1nspected in the B o Grocnhonies e 1 Se%t. L

spring and certificates issued, and again examined and certificated
at the time of the regular inspection. - Besides these inspections,

Glenn Terrace Ornamental
‘Nursery (James H. Everett,

109 separate parcels of nursery stock were inspected and certifi- Prop).. ... Mount Carmel.... 10 Dec. 1 1573
cates furnished ; also 116 duplicate certificates were furnished for gf&g;f EIO'J'.: SRR g@iﬁ?%ﬁfﬁv S ? %‘;g: %2 %g%

filing in other States. s ; Hiti Nurseries (J. H. Bowditch,
The total area of Connecticut nurseries in 1924 is 1,779 acres, Pl RS 'Pomfret Center . . . 9 Aug. 20 1475
and the nurserymen’s list contains 116 names, as follows: ,yBoIcomb 1 Tani e S SRR Simsbury. ... ... 1 Sept. 5 1494
Biloidyidoe, S . E.......... ... Eedyard it 0 2 Dec. 31 1585
B endoorn, €. Yalesville' ..., 1 Aug. 22 1480
NursErRY FIrRMS IN CONNECTICUT RECEIVING CERTIFICATES IN 1924 SEon &c Son Jassy oL i Bridgeport....... 1:1 Oct. 29-1 1550
' No. of ouston’s Nurseries. .. . .. ... Mansteld ioon 0 41 Nov | 78 1562

: Certificate Certifi- yt's Sons Co., Inc., The :

,  Name of Firm Address Acreage  Issued  cate Beolen oo New Canaan...... 250 Sept.16 1507
Barnes Bros. Nursery Co..... Yalesville........ 150 Aug. 30 1490 1 Rl Curtis ML oo oo, Wallingford. ... ... 1 Oct. 24 1554
Barnes Nursery & Orchard Co. Wallingford....... 45 Oct. 1 1519 Bl & Co., W. W ..o .. Hartford e i 10550t 4 539
Barton Nursery............ Haniden: J.50 e 49 1y Oete 1149 151541 g sselee, Charles. . ........... Diartenmnstt ciu, e 10 Nov. 15 1564
Beaittie lVim. SH e pass s Sotn New Haven.. .. ... 1 Oct. 2 1527 : Jones William . . ..., o e Norwalles & oo, 1li@lct. w20 1594
Benbomwiy. L oe e L Notfolle: == 1 Oct. 15 1547 / Kelley, James J............. New Canaan. .. ... 1 Nov. 28 1569
Berkshire Nurseries (C. A : Kellner Herman'H .. ... .. Danbury ... 4 .. 1" Oct” 1. 1522

MyersaProps) siin i S ‘Milford. . ........ 6 Oct. 23 1553 Keso Nursery (J. J. Kelsey, : :
Bertolf Brotherst o P T H0ESs Greenwich. . : 25 Sept. 17 1508 ; Iy e R N Clittone . mints 1 Nov.24 1568
Brainard Nursery & Seed Co. Thompsonvﬂle 10 Sept. 13 1502 lEeohorn, John J. ... ...... .. Cromwell......... 1 Sept. 16 1505
Braleya& Col o o Burnside . ... .., 1 Aug. 28 1487 Long Hill Nursery.......... Burnside .0 i 1 Dec. 22 1576
Bretschneider, AL . .00 o0 Danielson........ 1 Sept.10 1498 Mallett Co., George A. . ... .. Bridgeports, .. ... L 0ct, 401545
Bristol Nursenes e Frarne’s Bristol fial S inst 161! ‘Octis 11539 Maplewood Nurseries s H.

Burr & Co., C. R Manchester, Elling- Peabody, Mer:). .. ....... Notfwieh 5 0 oot I=@eti 3 531
ton and Durham 500 Aug. 20 1476 Marigold Farm (H. Kelley,

Burroughs, Thos. E.......... Deep River....... 3 Sept. 2 1491 o o T D New Canaan. .. ... 6 Nov. 24 1567

ClhapmanCab .t on i Groton, - Sypcs . o 1 Sept.12 1499 Bllcicr AR West Hartford. ... 1 Oct. 25 1555

Chapman CoB. o e o No. Stonington.. .. 2 Sept. 18 1509 Millane Tree Expert Co., The Middletown. . . ... 1 Nov. 18 1565

Clinton Nurseries (Warren - New Haven Florist Co....... New Haven. ... .. 1 Dec. 30 1579

Richards Nty 0 he 0 e Clinten = s v b B @ i D ) ‘New Haven Nurseries, The.. . New Haven. ... ... 1 Aug. 28 1485
Coari, Louis (el el Seuthport-i. . 6 Sept.30 1518 New Haven Park Commis- :
Conine Nuirsery Con 0 Stratford. a5 50 Sept.12' 1501 - sioners (G. X. Amrhyn,

Conn. Agricultural College SUPE A g e e New Haven....... 30 Aug. 28 1486

(Brofissi Pt llister) e Steredina Laiia Doy 1 Aug. 19 1473 Newington Gardens. ........ Newington .., ... . I i0Oetiis 2 1526
Conn. Agr. Exp. Sta. (W. O. New London Cemetery Asso- i

Billey fHonestor)e oo o 0, New Haven....... 2% Qcti 62,1536 _ciation (Ernest E. Rogers ] " o
Crofut & Knapp Farm...... Norwalk......... 20 Dec. 31 1583 i R New London...... I Oeti ot 3101530
Cross Highway Nurseries. ... Westport......... : 6 Dec. 31 1580 - New London County Nurser- :
Dallas, Inc., Alexander. ... .. Waterbury ..l 1 Nov. 13 1563 __ies(W. J. Schoonman,Prop) New London. .. ... S5 9@eti=l 71528
Dawson’s Nursery.......... Willimantic.. .. .. 2 Sept. 20 1511 New London Greenhouses and
De Wyn, Peter... s, ilaiis Yalesville......... 1 Aug.22 1481 NSy New London. .. ... 1 'Oct. 21 1550
Wawdblnc. B, C. o b Madison, sy aly 1 Sept. 3 1493 New Milford Nurseries. ... .. Northville. ....... 1 Sept. 30 1517
Duniap, Damel S.o, . .5 . Cromwell. ........ 1 Sept.16 1504 Nicolson & Thurston (2)..... Litchfield. ....... ol H0et 150151
East Rock Nursery (J. Palmeri, North-Eastern Forestry Co... Cheshire......... 20 Aug. 14 1470

Brap s L e New Haven...... 150ct) 2162 1536 Norwood Nursery.......... Hamden: b w0 150t 61537

3 Oakland Nurseries.......... Manchester.....:. S “Ane 20" 1477
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NurseErRY Firms IN CoNNECTICUT RECEIVING CERTIFICATES IN 1924—Con.

No. of
: Certificate Certifi-
Name of Firm Address Acreage Issued cate
Outpost Nurseries (L. D. Con- ;

ey, PLop. )t ok o s Rddgetield il ol » 25 - Sept. 25 ' 1513
Ouwerkerk & Van der Stam. . Yalesville....... Jeti g 2240 1499
ParkiGardens ol sty Wi ok Bridgeport....... AR Qe 1 L5 |
Park Hill Flower Shop...... Manchester. . .. ... 1 Sept. 9 1496
Pequod Nursery Co......... Yalesville. .. ¢.... 15 Aug. 27 1483
Phelps & V. T. Hammer Co., ‘

tl e [ e Wi mea fod i i el Branford = .iun 2 Oct. 11 1544
Pierson o abNEwlae, [ s, Crommellie. ... 75 Aug, 22 1478
Polish Orphanage Farm (Rev. £y :

L. Bojnowski, Mgr.)...... New Britain...... 1 Oct. 14 1546
Pomeroy, Edwin C.......... Northville. . sl ; 1 Sept.30 1516
Ricele, Triligesiae el G v Bridgeport. ... ... 1 Nov. 28 1570
Reumann, Theodore........ Stamtordii oy s 1. Octy = L H20
Rockfall Nursery Co. (P. Mar- 3

ofta; Propisria o Lan RockEalliyd H il 40 Sept.27 1515
Rowayton Greenhouses.. . ... Rowaytion s sy 1 Sept.16 1503
Ryt her, 30 Bl 0 S0 e Noowiehians Lo s 6 Nov. 5 1561
SaxbiEloteoll tl L L Waterbury....... 1 Dec. 31 1584
Scheepers, Inc., John........ Stamferd o L L0 6 Dec. 13 1575
Seoth Jo Wateel 28 oo sl Haptford i .50 5 Dec. 2 1574
Stermian GO L0 L Hartford . .00 . 5 A @e b2y 557
South Wilton Nurseries... ... South Wilton. .... 6 Nov.19 1566
Stamford Seed & Nursery Co. Stamford......... 1.2 Octa 1221525
Stannard Hill Greenhouse.... Westbrook........ 1 Aug. 29 1488
Steelk, Charles/A i /LC 0l Newtown......... 5 Oct. 28 1558
Steck, Mrs. Sarah B......... Bethelr it oual, 1 Octsi 210 il a5l
Stratfield Nursery Co........ Bridgeport. . ..... 10 Dec. 31 1581
Stratford Florist Co. (C. A. 3

@aoper)l. S o R Stratiotds s 1 Oct. 1 1523
Stratford Rose Nurseries(John

Bartow, Prop.) ool nim Stnatfordiel i 1- Oct. 2 1530
Sunny Ridge Nursery (Charles

AsiSteele Vol L0 A Bethel it 1oty 5 1Qet. " 2-11528
Tanner’s Nursery Co........ Manchester....... 1 Aug. 27 1484
Tow Path Gardens (S. W.

E Byt Boom e 8 Lol s Avioni I S 1 Oct; 27 1556
Ueon R Basal, L Mation . lness 1 Oct. 9 1542
Vanderbrook & Son, Chas. L. Manchester....... 5 Aug. 19 1472

. Vian Wilgen & Co. ool Branferd /. ARl 164D ctic D1V 552
Vasileff, Nicholas........... Greenwich........ 1 Dec. 31 1582
Verkade’s Nurseries. ........ New London...... 20 Sept.12 1500
Vidbourne & Co., Estate of J. Hartford......... 3 Nov. 28 1571
Wallaeel NUTSery .0 Uiie. Wallingford. .. .... 4 Sept. 2 1492
Wheeler, Chas. B. No. Stonington. ... 1 Oct. 6 1534
Wilcox, Harryi B L. i Ao oy 1 97Qct. 21529
Walds Henry oo, O L . Greenwich and

g Norwalk....... 16 Sept.25 1512
Wiltoni& CordCrE 00 Manehesterd. .. .. © 50 Sept.19 1510
Woodefl) O Bl Orange. ooy 1 Oct. 9 1543
Yale University School of »

Hpfestny s E N Oat Bl ey New Haven...... 1  Oct. 18 1549
Young, Mrs. Nellie A........ Pine Orchard..... 1 Dec. 27 1578
Zack PG Hnh v Lol Deep River....... 4 Aug. 29 1489

Totallacreage. .. Wiag s u 0, 1,779
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INSPECTION OF RASPBERRY PLANTATIONS.

In addition to the inspection of nursery stock, some fruiting

plantations were examined to ascertain whether or not they were

free of the disease known as mosaic. This disease is not very
well understood and its cause is not definitely known, but has at
different times and by various investigators been supposed to be
an enzyme or chemical ferment, and an ultra-microscopic germ
or organism of bacterial or protozoan nature. Whatever may be
the ‘cause, it is fairly well established that it is transmitted by a
small species of aphid, Aphis rubiphila Patch. This makes it
‘somewhat analogous to the mosaic of potato which is transmitted
by the potato aphid, Macrosiphum solanifolit Ashm.

- Recently an attempt has been made in New York State to grow
raspberry plants which are free from mosaic, and nurserymen are

~ not allowed to ship raspberry plants into New York State unless

some similar method of inspection and eradication is in practice
in the State where the stock is grown. Similar action has been
taken by the States of Ohio, Michigan and Minnesota. Conse-

- quently there were several applications for inspections on account

of this disease, some from regular nurserymen, and others from
owners of fruiting raspberry plantations.

As this problem required the co-operation of the Botanical and
Entomological Departments, arrangements were made to visit
New York State and learn the status of the raspberry inspection
and the eradication of mosaic. By appointment, Messrs. Clinton
and Hunt, Botanists, and Britton and Zappe, Entomologists
visited Poughkeepsie and Highland, N. Y., on July 10, where

L. W, 28 Rankin showed his work and gave the visitors all the
- information on the subject at his command. Evidently some
~varieties are much more susceptible to the disease than others,

and it seems to be a difficult matter to grow the standard varieties
of red raspberries and have them free from mosaic. The ever-
bearing varieties, though not immune, are not commonly affected
and the black-caps and purple canes are not or almost nevetz
attacked. Blue stem and curly leaf are two other troubles appar-
ently distinct from mosaic, though not well understood. The
former is a disease of black-caps and the latter is found on red
raspberries as well as is mosaic, though less common.

Shortly after returning to Connecticut, some inspections of

raspberry plantations were made by Messrs, Zappe, Clinton and
Hunt, beginning July 16 and extending thr\c;ugh the regular in-
- spection of nurseries. In a portion of the plantations of certain

varieties, if much mosaic occurred, the owner expressed a desire
to destroy the plants and not attempt to obtain a certificate. Cer-
tain other varieties were free or nearly free from mosaic and the
diseased plants were removed or “rogued out” and a second
inspection made a month or six weeks later. Thus it was possible
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to grant certificates on certain varieties where it had to be refused

on other varieties. Altogether, eight plantations were inspected
and five special certificates granted. These certificates were
signed by both the Botanist and the Entomologist. The list of
growers receiving special raspberry certifieates is as follows:

SPECIAL CERTIFICATES ON RASPBERRY PLANTS.

) No. of
Certificate Certifi-
Agdress S Variety Issued cate

Name of Firm ;
: P ( La France
Barnes Bros. Nursery ?{S‘}ﬁsﬁgﬁ : IIéa’cham
Compan . ing
e plantation).. | Req Path... Oct. 10 = 3
Barnes Nursery and {Erskine‘ Park
Orchard Company .. Wallingford... 1|St. Regis... Oct. 10 4
Bertolf Brothers...... Greenwich.... La France.. Oct. 10 5
Croteau, Fannie...... Mount Carmel  St. Regis... Sept.15 1
Scheepers, Inc., John.. Stamford..... La France.. Oct. 10 2

INSPECTION OF IMPORTED NURSERY STOCK.

The nursery stock imported from foreign countries and entering
Connecticut during 1924 was inspected as in preceding years,
mostly by Mr. Zappe, but assisted by Messrs. Botsford, Friend,
Rogers and Walden. Though the number of shipments was
slightly less than last year, there was an increase of about 75 per
cent. in the number of cases and 71 per cent. in the number of
plants. The following table shows the number of shipments,
number of cases, and number of plants, inspected at destination,
during each of the last five years:

No. of No. of + No. of

Year Shipments Cases Plants
02040 i s i 17 87 814,491
302 s el 21 126 1,228,560
i 8124 SR e e e 30 159 1,997,595
AP S P 35 179 1,981,895
10240 v et 33 313 3,489,170

These 33 shipments were imported by eight different Con-
necticut firms, 24 of them being consigned to two firms. Most
of the stock consisted of seedling fruit and Manetti rose, for graft-
ing and budding. There were 14 shipments of fruit seedlings,
and 19 shipments of rose stocks; two shipments contained both
fruit and rose stocks.

The cost of inspecting this imported nursery stock was about
$500.00.

As in preceding years, the bulk of the shipments came from
France and Holland, with a few shipments from England and
other countries. The sources of this stock inspected during the
year were as follows:
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SOURCES OF IMPORTED NURSERY STOCK, 1923-1924.

. No. of No. of No. of
Country Shipments Cases Plants
Bitance! .0 il 13 164 2,033,600
e lland L ot o o s 12 119 - 1,126,070
Baipland. .5 o e 6 21 259,500
Rl A S 1 2 10,000
“Germany. ........... 1 T 60,000
33 313 3,489,170
The following table shows the quantities of stock as inspected
by months:
s No. of No. of No. of
Month Shipments . Cases Plants
e November. .. 0oL . 2 H 105,000
BN IDcceniber: .o ios, 4 25 229,500
Manuary ... oo B 66 720,820
Eobriaty ... ..o e 17 174 1,984,900
Biacen o 4 43 448,950
33 313 3,489,170

In addition to the material tabulated above, there were 13 ship-
lents containing 16 packages of seeds, mostly of trees and palms,
which were not inspected in Connecticut.

Of the 33 shipments of stock inspected, 17 shipments or 49 per
ent. were found infested with insects or plant diseases, though
ost of them were not dangerous pests. Details regarding these
pests are given below. '

PeEsts FounDp oN IMPORTED NURSERY STOCK.
17 Shipments Infested.

INSECTS.

- Emphytus cinctus Linn., on Manetti rose. (15 shipments). S. Bide &
Son, Ltd., Farnham, Surrey, England; W. Fromow & Sons, Windle-
sham, Surrey, England; W. C. Slocock, Woking, England; B. Ruys,
Ltd., Dedensvaart, Holland; Franco-American Seedling Co., Angers,
France; Georges Benard, Olivet-Orleans, France; Oudyh Brothers
Nurseries, Boskoop Holland; Association Flora, Boskoop, Holland;
H. K. Woldering, Veendam, Holland; M. Gielen, Oudenbosch,
Holland; V. Levasseur & Sons, Ussy, Calvados, France; D. J. de

Jonge, Sappemeer, Holland. On Fruit stock, Andre Choplin,

_ Maze, France. :

Lepidopterous pupae on apple. - (3 shipments.) Andre Choplin, Maze,
France; Franco-American Seedling ®o., Angers, France. On
Quince, Louis Leroy’s Nurseries, Angers, France. :

Notolophus antiqua Linn., on apple (1 shipment.) Franco-American
Seedling Co., Angers, France. i

PLANT DISEASES.

Crown Gall on Manetti rose. (4 shipments.) W. C. Slocock, Woking,
England. On fruit stock, Andre Choplin, Maze, France; Franco-
American Seedling Co., Angers, France.
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INSPECTION OF APIARIES IN 1924.

In 1924, as in past years, 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, comprising Fairfield, New Haven, Middlesex

and New London Counties. Mr. Yates covers the northern half, .

composed of Litchfield, Hartford, Tolland and Windham Coun-
ties. : ’
This work required a total of 159 man days and the entire cost
for the season was $2,306.40. = -
More apiaries and more colonies ‘were inspected in 1924 than
have ever before been inspected in a single season. The follow-
- ing table shows the number of apiaries and colonies inspected,
and the average number of colonies per apiary for each year
since the inspection work was commenced in 1910.

FIFTEEN YEAR RECORD OF APIARY INSPECTION IN CONNECTICUT.

¥ Average
No. of No. of No. Colonies Cost of Inspection

Year Apiaries Colonies per Apiary Per Apiary Per Colony
1910 208 1,595 76 $2.40 .28
1911 162 1,571 9.7 1.99 .21
1912 153 1,431 9.3 1.96 .21
1913 189 1,500 7.9 1.63 .21
1914 463 3,882 8.38 1.62 .19
1915 494 4,241 8.58 1:51 175
1916 467 3,898 8.34 1.61 219
1917 473 4,506 9.52 15558 5= .166
1918 395 3,047 7.8 1.97 P
1919 723 6,070 112 2.45 .29
1920 762 4,797 6.5 2.565 - .41
1921 il 6,972 9.2 2.638 .24
1922 797 8,007 10.04 2.60 ¢ ¢ .257
1923 725 6,802 9.38 2.55 > .27
1924 953 8,929 9.4 2.42 ) .25

In 1924, apiaries were inspected in 142 towns as against 119
towns in 1923, and 125 towns in 1922.

For the first time an inspection was made in the town of
Union, as the inspector heretofore had been unable to learn of
any bees in that town. On account of the law compelling regis-
tration, he obtained this information and made the inspection.
However, it was only one apiary containing two colonies of bees.

In 1924 inspections were made in the following 35 towns not
visited in 1923 : Fairfield County: Brookfield, Ridgefield and Wes-
ton ; New Haven County: East Haven, New Haven, North Bran-
ford, Wolcott and Woodbridge ; Middlesex County: Portland and
Westbrook ; New London County: Colchester, Griswold, Ledyard,
Lisbon, North Stonington, Salem, Sprague and Voluntown ; Litch-
field Couniy: Bridgewater, Canaan, Cornwall, New Milford, Nor-
folk, North Canaan, Roxbury, Salisbury and Sharon; Hartford

&
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County: Avon and Hartland ; Tolland County: Stafford, Tolland,
Union and Willington ; Windham County: Ashford and Thomp-
, son.
- In 1923, apiaries were inspected in the following 13 towns not
visited in 1924: Fairfield County: Bethel; Middlesex County:
* Saybrook; Litchfield County: Harwinton and New Hartford;
Hartford County: Bloomfield, East Granby, East Windsor, Gran-

~ by, Suffield, Windsor and Windsor Locks; Tolland County: Bol-
" ton and Hebron.

EuroreaN FouL Broob.

This disease is caused by Bacillus pluton which attacks and kills

the young larvae in the cells, being more destructive in spring

and early summer than in other seasons. The odor of fermenta-
tion is usually present but it is not very offensive and the contents
of the cells are usually not gelatinous or ropy. The common
remedy consists of requeening with Italian queens and having
the colonies strong by uniting if necessary.

Of the 953 apiaries, and 8,929 colonies inspected in 1924, 17
apiaries and 47 colonies were found infested with European foul
brood. This is 1.78 per cent. of the apiaries and .526 per cent.
of the whole number of colonies inspected during the season.
Though the percentage of colonies infested is somewhat larger
than 1923, the percentage of infested apiaries is smaller than ever
before. In fact this disease has shown almost a gradual reduc-
tion, due we believe to the system of inspection and better hand-
ling of apiaries, since the inspection work began in 1910, as the
following table will show :

REcorp or EuroPEAN FouL BRrooD.

Percentage of Infestation

Apiaries Colonies
5.9 9.7
51.8 27 .4
47.7 23.5
44 .4 24.5
32.6 13.9
26.1 10.3
18.8 205
16.7 4.86
9.8 3.3
16 16 1
4.3¢ 5
3.99 1.26
4.14 .85
2.34 .36
1.78 .526

During 1924, European foul brood was found only in Meriden

- and Waterbury, New Haven County; Durham and East Hamp-

ton, Middlesex County ; Lebanon, Old Lyme, Salem and Stoning-
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ton, New London County; Barkhamsted, Cornwall and Roxbury,
Litchfield County; Hartland, Hartford County; Ellington, Tol-
land County ; Brooklyn, Plainfield, Putnam and Sterling, Wind-
ham County. * This disease was not found in any -of the apiaries
inspected in Fairfield County. pi o ) :

AnericaN Four Broop.

American foul brood is also a bacterial disease caused by
Bacillus larvae, .and attacks the hrood at a later stage than Euro-
pean foul brood. It usually shows itself at the time the larvae
are mature and pupating, when the cells are sealed or capped.
The diseased cells later become sunken and if broken open the
contents emit an offensive odor, and have a peculiar stringy or
‘ropy consistency. Shaking into clean hives, destroying all in-
fected combs and disinfecting the old hives is the treatment.
Almost the whole danger of a recurrence is careless treatment and
reinfection from infected combs and honey. Some authorities
are recommending and using an alcohol-formalin solution con-
taining 20 per cent. formalin, in which they soak the combs to
sterilize them, after which they can be safely used. This may
prove of great value in stamping out the disease.

Of the 953 apiaries and 8,929 colonies inspected in 1924, 10
apiaries and 20 colonies were found diseased with American foul
brood. This is 1.04 per cent. of the apiaries and .22 per cent. of
the colonies, a slight increase in percentage of the apiaries and
decrease in that of the colonies over last year. With American
foul brood there has never been any gradual decrease as in the
case of European foul brood, but spasmodic outbreaks have

~occurred here and there since 1914. The following table will
show the percentages of apiaries and colonies found diseased
with American foul brood since the beginning of inspection work
in Connecticut.

Recorp or AMERICAN Four Broop,

Percentage of Infestation

Apiaries Colonies
0 0
0 0
0 0
1.07 A
.8 .18
1.07 (15
.42 e
1.01 182
3. 1.1
1.18 .25
2.5 .56
1.38 27

< ’ B
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During 1924, American foul brood was found in the towns of
Greenwich and Shelton, Fairfield County; Naugatuck and Wal-
lingford, New Haven County; Clinton, East Hampton and Had-
dam, Middlesex County ; Old Lyme, New London County ; Thom-

- aston and Washington, Litchfield County. The disease was not

found in any apiaries inspected during the season in Hartford,
Tolland or Windham Counties. !

The system of controlling this disease in some of the States
is that known as the “area clean-up” method, and an attempt is
~made to eradicate the disease, working around the centers of
dnfection. A movement has been started to procure Federal co-
~operation in this work.

STATISTICS OF INSPECTION.

The statistics of apiary inspection by towns and counties may

- be found on the following pages, with summary on page 252.

£ § § “,."” o hiol

Ce S e e )

Towns %8 8y % = o %

% o8 d& of . gE L od 88

SH A SEl s aaciia e s g

Fairfield County:
Brookfield. . .. ... oy 56700 a0
Danbury . s 5 0 29 0 0 0 0 0
W0arien 0.k . 6 2 61 3 0 0 3 0
Boton LT 4 1 181 1 0 0 1 0
Ramheld, . 0., 10 1 104 1 0 0 1 0
Greenwich....... 9 1k 54 i 1 0 0 0
Monroe. . . . 4 0 88 0 0 0 0 0
New Canaan. .. .. 5 0 63 0 0 0 0 0
Newtown........ 10 1 115 1 0 0 1 0
: Norw?.lk ......... 4 0 37 0 040 0 0
Redding) . 6. 0. 3 0 22 0 0 0 0 0
Ridgefield. .. .... 6 1 22 1 (i) 1 0
Shelton T o 3 1 47 2 2 0 0 0
Stamford . /. L. .. 21 0 187 (T 0 0 0
Stratiord = oL 2 0 14 0 0 0 0 0
iicambadl s 5 o0 4 0 57 0 0 0 0 0
Weston '! .., ..l . 2 0 11 0 0 0 0 0
Westport . i i, 5 0 26 0 0 0 0 0
Wilton -0 -t o0, 12 0 161 0 0 0 0 0
119 8 1,335 10 3 0 7 0
New Haven County:

« Beacon Falls. . ... 3 0 52 0 0 0 0 0
Branford.. ... .. 3 0 12 0 0 0 0 0
Cheshire.. ....... 8 0 gl 0 0 0 0 0
TDerby Bz i 3 ]l 16 1 00 1 0
East Haven. ..... 2 0 22 0 0 0 0 0
Cruilford - 2. 5 0 59 0 0 0 0 0
Hamden oo 8 0 107 0 0 0 0 0
Madison. . ....... 3 1 32 1 0 1 0 0
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New Haven County:

Naugatuek: - 5.u5
New Haven......
North Branford.. .
North Haven.. ...
Orangey oWEE
Prospeet.. .0 e
Seymour...... .

‘Wallingford. .....

Waterbury.......

West Haven. . ...

Wolcotti-oune. s
Woodbridge. . . ...

Middlesex: Connty'

Iirhami. ol 8
East Haddam.. ..
East Hampton. . .
Bssex G o0k

Killingworth. . ...
Middlefield. . . ...
Middletown. .. ...
01d Saybrook. . ..
Portland. /000
Westbrook. . .....

New London County:

Bozrah ...
Colchester. . v ik
East Lyme.......
Branklin .00
Criswoldy: ~2lne
Groton ... L

No. Stonington. . .
Norwieh. .. o6
Old Lyme. ...\ :.
Preston, . o
Saleny iy

No. Apiaries
Inspected

o | = =
0| NSO WIH B O~I~I~I00
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No. Apiaries
Diseased
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NONL ol sl 3 0 4
Berlin. ... .. 12 0 255
Bristel.ue 0 19 0 97
Burlington. ...... 8 0 38
Gantons ol 12 0 80
East Hartford. .. . 1 0 3
Benbeld = o 00 5 0 11
Farmington...... 11 0 66
Glastonbury. .. .. 24 0 164
Hartlands. ., .00, 1 ]: 103
Manchester. .. ... 10 0 70
New Britain. .. .. 18 0 148
Newington.. ..... 8 0 66
Plataville, . .45, 12 s 25
Roeky Bl 7 5 0 47
Simsbury. ... .. 8 0 37
Southington...... 14 0 80
South Windsor... 14 0 120
West Hartford... 26 0 168
Wethersfield. . . .. 5 0 30

214 4 11619

European
Foul Brood

Sacbrood

TV
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b - APIARIES INSPECTED IN 1924-— Continued.
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Towns S0 o2 gE A
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New London County:
—Concluded.

) Stoninston.. . s. .. '8 il 63 1 0
Voluntown.. ..... 1 0 14 0 0
Waterford, . ..., 7 0 52 0 0

0y 95 6 10505 9 1.
- Litchfield County:
§  Barkhamsted..... . 4 2 41 10 0
- Bethlehem. ...... 2 0 8 0 0
Bridgewater. .. ... 12 0 91 0 0
(Chkrvvn it U 5 0 28 0 0
Colebrook. . ..... 20 5 0 0
@ornwall .. ... ... 9 3 40 4 0
Coshen., . ... .. 3 0 29 0 0
Eitchfield. .. ... .. 19 0 122 0 0
Blorrisiy. oL 000 0 27 0 0
New Milford..... i 0 101 0 0
Norfolle, ... o.... 6 0 24 0 0
Nerth Canaan... . 5 0 65 0 0
idymouth. .. .. ... 9 0- 51 0 0
eaxbury. ..o, . . 4 i 21 2 0
Salisbuty. ..v ... 8 0 49 0 0
fovon... .0 % g D el
Thomaston . .. ... 12 1 39 1 T
(forrington.. .. ...« 2 0 7 0 0
Washington. .. ... 7 1 121 2 2
Watertown...... 5 1 19 2 0
Winchester. . . . .. 7 il 44 1 0
Woodbury....... 9 0 65 0 0

=

o
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APIARIES INSPECTED IN 1924%Concluded.

8 8 3 8
8% &g o8 B
Toms 5 2E 33 8%
= A e B « 2
ca 0.4 ow S0
g e Zs ,2ZA
Tolland County: :
ndovens i 0l 5 0 +27 0
Calumbia. o0l 3 0 sl )t
Coventry .. & 11 0 SEATS 0
Elington. ... ... b iy 3 67 4
Mansfield........ 4 . 19 46 1
BOMeErs: it 3 0 SO 0
Stafford. . e X 6 0 25 0
Bolland - .00 hs 6 0 35 0
Wnlonl - Y ie s 1 0 2 0
Vernon.......... 7 0 32 0
Willington....... 9 0 47 0
0 4 390 5
Windham County:
Achioed il mmiis ] 1 0 16550
Brooklyhi. . Vo ¢ 5 1 177 1
Canterbury...... 3 0 26 0
Ehanlinteic St S| 0 1 0
BEastford. ool 3 0 11 0
Hampten 200 7 0 78 0
Iillingly 0.0 11 0 48 0
Plainfield........ 24 4 1147012
Pomifretisisoloion 3 0 8 0
Patnamilaim 5 i1 R ie30 1
Sterlitic: . o7 3 1 11 2
Thompson....... 4 0 47 0
Windham. . ... ... 6 0 84 0
Woodstock....... 3 0 45 0
79 T 702 16
SUMMARY.
e ale ki 8
§ 83 &9 83 2o
Connty e
s 5% o2 5% 6.2
= e o Sl
Fairfield....... 19 119 8 1,885 " 110
New Haven. ... 22 139 15 1,268 19
Middlesex. . ... 14 88 13 1,052 35
New London... 20 95 6 1,505 9
Litchfield. . .... 22 S0l 49 510 1,065 22
Eartford . 6 20 214 2 1,612 4
Lolland. ;b h 11 70 4 390. 5
Windham...... 14 79 7 702 16
142 1053 1965 8,929 120

American
Foul Brood

coocoocoocoooo
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American *

OO WH G Foul Brood

|
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Bk
3 o o
e o E
23 S o
& & &
0 0 0
0 0 0
0 0 0
4 e 0
0 0 1
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
4 0 1
0 0 0
1 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
12 0 0
0 0 0
el 0
2 0 0
0 0 0
-0 0 0
0 0 0
1620 0
o3
o o b
iR
g2l ian g
HE Q <
S]] @ [aH
0 i )
3 11 0
2. 25 0
4 4 0
16 0 3
2 0 2
4 0 1
16 0 0
47 47 6
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; No. No.
S ) Apiaries Colonies
fhispected. . o il s ol P e I S 953 8,929
Infested with European foul brood.............. 17 47
B e ted i 1.78 .526
Infested with American foul brood........... S 10 20
B e nvintested Do LU RIS B 1.04 .22
B O R S A T R T S 17 47
B DaralysiS.icvinion v vdasn . on 4 -6
. Average number of colonies per apiary.......... 9.4
B 0SicGtion o e e e e s Y $2,306.40
R veraoc COSL PEEADIATY v tirenisis s hrssb sl wnis aloin s e 2.42
JA ra5c COSE DEr COIONY -« .ovnrsvinie s dinie s o it S RS .25

REGISTRATION OF BEES.

T here is still much confusion regarding the registration of
bees, and many beekeepers are not complying with the law. Some
beekeepers think that if they register once, they need not do so
again. Certain others probably have never registered their bees;
though they are subject to a five dollar fine for not doing so on
or before October 1. Apparently the law is not enforced in most
towns. In the town of Stafford, one beekeeper who failed to
register on the date prescribed was prosecuted and fined. I have
not heard of another similar case. The law, Chapter 174, Public
Acts of 1919, as amended in Chapter 129, Public Acts of 1923,
is as follows: ' :

_ “Section 1. Every person owning one or more hives of bees shall,
annually, on or before the first day of October, make application to the
‘town clerk of the town in which such bees are kept, for the registration of
such bees, and such town clerk shall issue to such applicant a certificate
of registration upon the payment of a recording fee of twenty-five cents,
which certificate shall be in the form prescribed and upon blanks furnished

by the commissioner of domestic animals and shall be recorded in the
office of such town clerk.

Sec. 2. A record of such registration and of the name and place of
residence of the registrant and the definite location in the town where
bees are kept by him shall be kept in a separate book in the office of the

- town clerk, which record shall be accessible to the public. Each town

clerk shall file with the state entomologist of the Connecticut Agricultural
Experiment Station a complete list of such registrations and locations on

or before the first day of February of the year succeeding such registrations.

1l;knydt(i;;vn clerk failing to perform such duty shall be fined not more than
en dollars.” .

Sec. 3. Any owner of bees who shall fail to register as requiréd by the
provisions of this act shall be fined not more than five dollars.” S

z
According to records in this office, 1,416 beekeepers registered
in the State in 1923, yet the inspections of 1924 contained 166
names that were not registered the preceding October. As only
923 apiaries were inspected in 1924, which is less than two-thirds
of the number registered, there must have been considerably

- more than 166 beekeepers who failed to register. Moreover, it

is rather difficult to obtain complete data from the town clerks,
g
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Of course the law does not compel them to report to the State

Entomologist in case no bees have been registered in a given
town. Yet unless they do report, the State Entomologist has no
way of knowing whether none were registered or whether regis-
trations were made and the clerk failed to. report them. Repeated
requests and considerable correspondente have been necessary to
obtain from the town clerks even an approximate record of the
beekeepers who have registered throtighout the State.

All beekeepers should each year on or before October 1, regis-
ter with the-town clérk in the.towns where their bees are kept.

All town clerks should report complete data regarding such
registration to the State Entomologist. They need not wait to
do this but may report any time after October 1, and must do so
on or before February 1, following such registration.

REPORT OF GIPSY MOTH WORK.
Year Ending June 30, 1924. ‘
By W. E. BRITTON AND JouN T. ASHWORTH.

This work has been conducted as in former years by State and
Federal agencies working in co-operation, the Federal agencies
expending their efforts near the margin of the area known to be
infested in order to prevent further spread and the State forces
working within the infested area in order to hold the pest in
check. This co-operation has proven very satisfactory and we
hereby wish to express our appreciation and thanks to Mr. A. F.
Burgess, in charge of moth work and Mr. H. L. Blaisdell, in
charge of field work, both of the Federal Bureau of Entomology.
_ A somewhat detailed account of how the work is organized and
prosecuted was published in the 22nd Report of the State Ento-
mologist, page 290 (see Report of Connecticut Agricultural

Experiment Station for 1922, page 290) and need not be repeated

here. The fact that a larger area is now infested than was known
to be infested at that time does not mean that the pest has been
spreading rapidly during this period. The explanation lies rather
in the extensive windspread of May, 1920, and possible additional
spread of 1921, the limits of which have only recently been dis-
covered. Both Federal and State funds have not been adequate
to cover all suspected territory in any one season. ;

New EQUIPMENT.

The Buick touring car purchased in 1921 was exchanged March
31, 1924, for a new Buick of similar type. -

One new Ford light delivery truck was purchased on December
24, 1923.
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- As some of the spray hose had seen its best days, it was neces-

sary to replace it, and five hundred feet were purchased on June

23,1924, from the Acme Rubber Company of Boston, Mass.
The above-mentioned articles, together with a few small tools

such as pliers, screw drivers and hammers, comprise the new
equipment for the year.

DETAILS OF INFESTATIONS.
WINDHAM COUNTY.

As Windham County lies nearest to the center of the large
infested region in New England and was the first county in the
~ State to become generally infested with the gipsy moth, it may

ghtly be regarded as the most densely infested portion of Con-
necticut. Such is the case. The following table will show the
- conditions in the county in 1923 as compared with those in 1917,
- but does not include the towns of Thompson, Woodstock, Putnam
- and Plainfield, where the scouting was not completed this year.

Colonies No. of Colonies

i Year Found Egg-Clusters Sprayed
BOLT o ks 245 3,758 45
LE R 150 3,089 114

By comparing these figures, it will be seen that the control
measures taken and the work done have not been in vain. Para-
es have been liberated over the entire county and it is our aim
to coliect egg-masses in this district this season to determine
- whether or not they have become established and to what extent
- they are working.

~ The following is a brief summary of the work done in each
- town in the county. In Brooklyn, though no large colonies were

- rington a little west of the Old Trinity Church, and another of
23 egg-clusters in oaks in the Quinebaug mill yard, were the two
- largest colonies found in the town. Fifteen of the 16 colonies
- were sprayed by State men in the summer.

~ Canterbury was scouted in the early fall, and the infestations
found were all in the northern half of the town. Three small
- colonies were found just south of Westminster village, and all
others were north of this region. The largest was one of 83 egg-
clusters in mixed woodland and a stone wall on land owned by
- Sherman Gallowy in the northwestern part of the town, near the
- Hampton line. - Ten of the 18 infestations were sprayed by State
men in June.

One of the five colonies found in Chaplin contained 24 egg-
clusters, but the others were all small. Seven single egg-clusters
- were also found scattered widely over the town. The above-men-
tioned infestation was found in two white oaks on a woodland
edge owned by John Evans in the extreme northwestern corner

und, one of 34 egg-clusters in woodland owned by John Har- -
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of the town near the Ashford line. All five of the colonies were
sprayed by State men during June. \

Hampton was scouted the latter part of August, four colonies
and five singles being found. The colonies were all small, the
largest containing 17 egg-clusters on apple trees and in a stone
wall on an abandoned farm in the northern end of the town about
one quarter mile from the Ashford town line. Three of the
colonies were sprayed in June by State men.

Killingly was used as a school for training new men this year.
The result shows the town to‘be infested generally, and that there
are saveral large colonies. - Four of the largest will be described
in this report. The largest one had 490 egg-clusters on willow,
maple and apple trees located on Mechanics Street, Danielson.
The willow trees were badly infested, and most of the egg-clusters
were found on them. Another colony of 96 egg-clusters was
found in woodland owned by Mrs. Simmons and Mrs. Clement
located nearly on the Rhode Island State line in the southeastern
part of the town. One of 73 egg-masses was found in wood-

land owned by E. T. Kelley near the Plainfield town line on the_

east side of Snake meadow brook. The fourth one contained 46
egg-masses on apple and oak trees along the edge of woodland
owned by T. E. Hopkins near the Hygeia water reservoir. There
were a number of other colonies containing from 15 to 25 egg-
clusters each. During the summer, 63 of the 88 infestations in
the town were sprayed by State men. ,
Plainfield was only partly scouted this year, about 20 miles of
road in the southern part of the town being done. One colony
of 16 egg-clusters and seven single egg-cluster infestations were
found. The colony was on a white oak on the roadside at Joe
Bole’s place, located in the south center of the town near the
Griswold town line. This place was sprayed in the summer by

. State men.

As in the case of Plainfield, Putnam was only about one-fourth
scouted, the work being done in the eastern end of the town, where
five colonies and four single egg-clusters form the total. None
of the colonies were large, 16 egg-clusters in an apple orchard at
Cady’s corner being the largest. Three of the colonies were
sprayed in the summer by State men. )

In Scotland, the work was confined to the territory around
last year’s infestations on account of the lateness in the season
when ‘this town was reached. Two small colonies of seven egg-
clusters each were found in the center of the town near the post
office, one on land owned by Charles Wheeler and the other on land
owned by Louis B. Crosby. One single egg-mass was found in
an apple tree owned by Mr. Romson located in the extreme north-
western corner of the town. Both of the seven egg-cluster
colonies were sprayed in June by State men. j

Twenty colonies were discovered in Sterling this year, only two

% =
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of therh being 'véry_‘large‘. ‘One of 85 egg-clusters was found in

- an orchard owned by Mr. Brown, about one and a half miles

_north of Oneco village. The other contained 56 egg-clusters in

an oak owned by E. Wicks, about two and a half miles north of
the above-mentioned colony. Fifteen of these colonies were
sprayed in June by State men. '

About 26 miles of roadside scouting were done in the town of

- Thompson by men who were being trained. This took in nearly

-

the whole northeastern quarter of the town. Eighteen colonies
were found, all small except two; one of 128 egg-clusters in an
apple orchard and stone wall on land owned by Allen Bixby along

~ the State road connecting Brandy Hill and Webster, Mass., near

the Midland division railroad crossing ; the other was in woodland
at the northern end of Quadick Reservoir owned by Sheriff Bates,
where 60 egg-clusters were found. Fifteen of the 18 places were
sprayed during the last of June and first of July by State men.

‘vadhqm was one of the last towns to be scouted this year, and
ghe_ spraying season came on before the work was completed.
Thirty-five miles of roadway were covered and only one colony
of six egg-clusters could be found. This was in an oak tree in a
pasture owned by William F. Spokesfield in South Windham.

The scouting done in Woodstock was started in the late spring
and the men kept at it until the spraying crew overtook them.
Spraying was stopped on July 12, for by that time the larvae
were nearly mature, and eating very little. Spraying under such
conditions does very little good. Seventy infestations were found
in’ the northern half of the town that was covered; single egg-
clusters where larvae were found feeding were sprayed the same
as colonies of five or more egg-clusters each. No very large col-
onies were found, four of the largest being as follows: one of 67
egg-clusters in a roadside oak owned by Edward Chamberlin near
the north end of Roseland Lake; another of 50 egg-clusters in
an orchard and woodland owned by L. M. Dodge in the north-
western corner of the town near the Massachusetts line; two
others, one of 44 and one of 43 egg-clusters on land owned by
Mr. Redhead and I. A. Paine respectively, located about two
miles west of the North Woodstock post office, both in apple

orchards.  Sixty-five places were s d b i
it s p re sprayed by State men in Wood-

TOLLAND COUNTY. :
Coventry was scouted by State men this‘year. The three larg-

- est colonies were found in a straight line east and west along the

northern end of the town nearly parallel with the Tolland line.
The other four infestations were small and widely scattered.
One of the above mentioned colonies was in apple and oak trees
in a pasture owned by Phineas Talcott, and contained 13 egg-clus-
ters. Another of 17 egg-clusters was found in an old apple tree
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on land owned by S. R. Carpenter, and the third had 11 egg-
clusters in an orchard owned by W. R. Hawkins. Spraying was
done at two of these places on June 17 by State men.

The scouting done in Ellington was in the sections of the town
where infestation occurred last year, and all-but two of the infesta-
tions were found on or near the Vernon’'and Somers State road.
. These were all small, one of 14 egg-clusters in Mr. Kobbe’s
orchard near the Somers line being the largest, and another of
nine egg-clusters in an orchard and- wall owned by Frank Gotcha
about two miles east of the colony just described. On June 13,
five of the colonies in Ellington were sprayed by State men.

Several large colonies were discovered in Mansfield this year.
The town is generally but lightly infested. Three of the largest
colonies may be described as follows: one of 68 egg-clusters was
found in shade trees in the dooryard of W. H. Dumack in the
extreme southwestern corner of the town; another of 60 egg-
clusters in an orchard owned by Mr. Early in Mansfield Center;
the last was a colony of 53 egg-clusters in apple and plum trees
owned by Bark Shelchofer in the Merrow district. Thirteen col-
onies were sprayed in June by State men. ;

The three infestations found in Somers this year were discov-
ered by a Federal man while making collections and observing the
date of the first hatching of larvae in this section of New England.
They were cleaned up and creosoted by State men, and also two
of the places sprayed on June 12. None were large colonies, the
largest being one of 18 egg-clusters in two apple trees in a pasture
owned by Mr. Miller. Another of six egg-clusters was in two
apple trees in a pasture owned by I. Kibbe in the village of
Somers. A third infestation of two egg-clusters was found in an
orchard about one and a half miles north of the two colonies just
mentioned and owned by H. N. Kibbe.

On account of the lateness in the season when scouting was
taken up in Tolland, the work was confined to the territory around
last year's infestations. Scouting was done in an area about one
mile outside each place where the gipsy moth was found last year,
but nothing was found at any of these places.

Similar work was done in Vernon, and no egg-clusters were
found in the town. :

In Willington, nearly all the infestations were found in the
northern half of the town, the largest one being in an orchard
owned by Frederick Draper, about a mile east of West Willington
post office, containing 33 egg-clusters. Another of 32 egg-clus-
ters was found in an orchard owned by Felix Kash on the State
road leading to Stafford Springs, about one mile south of the Staf-
ford line. Twenty-five egg-clusters were found in an' orchard
owned by Emery Kucko in the north center of the town. The
other colonies were nearly all under five egg-clusters each, and 11
places were sprayed in June by State men.

o

<
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HARTFORD COUNTY.

The scouting in Hartford County was all done by State men
this year and every town in the county was fully scouted except
Mariborough. In Bristol, Canton, Glastonbury, Manchester,
Newington; Plainville, West Hartford and Windsor Locks no
gipsy moth infestations were found. :

In Avon, one colony of 12 old egg-clusters was found on oaks in
woodland owned by Edward Lasing, near the center of the town-
ship. In the spring after hatching had started, men were sent to
look for larvae or signs of feeding there, but as none were found,

“no furthér work was thought necessary.

One colony of four egg-clusters was found in Berlin on a road-
side maple on the property of Ralph R. Carter, near the Hartford
State road just south of Berlin village. On June 18, this colony
was sprayed by Federal men.
~ Four of the six infestations found in Bloomfield were situated
within one mile of the post office and the other two were in the

- northwestern part of the town. The largest colony contained 40

egg-clusters on willow and oak trees owned by William Sherman
at the first four corners west of the post office. The next largest
colony was on apple trees owned by Miss Isabelle Tollar in the
northwestern part of the town, where 13 egg-clusters were found.
The other infestations were small. All six places were sprayed
on June 19 by Federal men.

In Burlington, two colonies were found this year, one of 14
egg-clusters in an orchard owned by Mr. K. Szuster in the north-
western part of the town, and another of nine egg-clusters also in
an orchard, in the southwestern corner of the town and owned by
Mr. Christian Dichal. The first colony mentioned was sprayed

June 21 and the other June 25 by Federal men.

Three infestations were found in East Granby this season.
Two of them were large ones for this territory, although not hard
to reach and control. The first was one of 70 egg-clusters found
on willow trees and fence posts owned by Mr. Vitten about one-
half mile north of the post office. The next largest was one of

63 egg-clusters on trees in a yard owned by E. W. Kellogg in the

extreme northwestern part of the town. One small colony of
two egg-clusters was found in an orchard owned by J. R. Hol-
comb. All three of the infestations were sprayed by Federal men
on june 25.

East Hartford was scouted during the last of March and the
first of April. One colony was found along the Connecticut
River bank just north of the bridge on land owned by the Hartford
Bridge Commission, where 31 egg-clusters were found on four

- willow trees. Two other small infestations were found in the

town. Two places were sprayed on June 11 by State men.
Four small infestations were found in East Windsor, the largest
colony containing seven egg-clusters, in an orchard owned by
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Mrs. A. E. Haynes in the eastern part of the town. The other :

three infestations contained one, two and three egg-clusters
respectively. Three of these infestations were sprayed on June
11 by State men. Lo g

In Enfield, one colony of 10 egg-clusters and three smaller ones
were found. They were widely separatéd, there being one on each
side of the town. The colony mentioned above was found in
oaks on land owned by Andrew Gornet in the southeastern corner
of the town. All four of the places were sprayed June 12 by
State men. - Bl aTE

In Farmington, two colonies and one single egg-cluster were
- found this year. Thirty-five egg-clusters were found in apple
trees on land owned by John Wall about one mile west of the
village. The other colony was in woodland owned by Charles
Beech in the extreme northeastern corner of the town, where there
were 28 egg-clusters on 10 different trees. Both these colonies
were sprayed in the spring by Federal men. Twelve acres of
woodland were sprayed at the woodland colony.

Five infestations were found in Granby this year, containing a
total of 159 egg-clusters. Of this number, 145 egg-clusters were
found in woodland owned by Max Shinder in the southwestern
corner of the town near the Canton line. The Federal men
sprayed three of the infestations on June 23.

Six colonies were found in Hartford this season. Five of
them had over 15 egg-clusters each, and one in particular was a
very large colony. This infestation was situated near the river
east of the Fuller Brush Company’s factory on Windsor Avenue.

line hundred and thirty-six egg-clusters were found on willow,
oak and maple, trees here. This colony was one of the hardest
to control of any found in the entire State this year, as the land
was under water nearly all this spring. Spraying was done, how-
ever, by Federal men about the middle of June, 625 pounds of
dry lead arsenate being used in the operation. A colony of 25
egg-clusters was found on Farmington Avenue; one of 15 egg-
clusters on West Boulevard on apple and maple trees owned by
Mr. Kenneth French; a colony of 27 egg-clusters on apple, elm
and willow trees near the brook west of Hillside Avenue; one of
22 egg-clusters on apple trees and rose bush in yard owned by
A. O. Doule on Allen Place; and the last was a colony of 24
egg-clusters found on New Britain Avenue at the Kings Daugh-
ters I{ouse, on apple and poplar trees, and on the foundation and
sides of the house. All the colonies were sprayed by Federal
men in June. : Wk

Hartland had five infestations found in it this year, with a total
of 29 egg-clusters; 15 were in an orchard owned by the T. A.
Howell Estate in the northwestern part of the town; the other
infestations were small. Four of the colonies were sprayed by
- Federal men in July.

: i
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In New  Britain three single egg-cluster infestations and one

| colony of 110 egg-clusters were found in oak trees, on houses,

hen coops and fences on Bassett Street opposite the High School.
This colony was sprayed June 21 by Federal men.

One large colony containing 137 egg-clusters was found in
Rocky Hill on a pasture oak owned by Thomas Griswold, in the
center of the township. This colony was sprayed by Federal
men on June 11.

A small woodland colony of five egg-clusters was found in
Southington on land owned by Charles Stewart'in the southeast-

ern corner of the town near the Meriden town line.

The two colonies found in South Windsor were both in the
northwestern part of the town ; one of 18 egg-clusters was in two
apple trees in a field owned by Paul Banker and the other was in

_an orchard owned by H. F. Farnham. Both of these places were

sprayed on June 11 by State men. :

The town of Suffield was found to have 17 infestations scat-
tered over the entire township. Some were quite large; one col-
ony in particular in willow trees on land owned by Miss Antoin-
ette Clark about one mile north of the village, near the State road

~ leading to Enfield contained 650 egg-clusters. There were two

other large colonies, one in an orchard owned by William Carney
of Hasting Hill, containing 50 egg-clusters, and the other in four
willow trees on Holiday Avenue, owned by Walenta Drenscak,
containing 45 egg-clusters. The other infestations were small.
Sixteen of the 17 infestations were sprayed in June by Federal
men.

In Simsbury two infestations were found, one along both sides
of the State road just south of the village, on land owned by The
Ensign-Bickford Company, containing 458 egg-clusters, on oak,
apple and elm trees. The other was a small colony of three egg-
clusters in an orchard owned by Anson P. Tyler in the western
end of the town near the Canton town line. Both colonies were
sprayed by Federal men. At the larger colony, 1,125 pounds of
dry lead arsenate (making 18,000 gallons of spray mixture) were
used. ok

In Wethersfield, four infestations containing 626 egg-clusters
were found; 622 were on apple, maple and willow trees on both
sides of the road running east from the village toward the Con-
necticut River, on land owned by Messrs. Rusti, Crane, T. Smith
and Hale. The other three infestations were all close by and may
be regarded as a natural spread from the large colony. Three
of the places were sprayed in June by Federal men.

Three of the five infestations found in Windsor this year were
close together in the southern end of the town near the Hartford
line. The largest was one of 73 egg-clusters on willow and wal-
nut trees in a field owned by J. M. Sloan; another just north of
this colony had 16 egg-clusters on willow trees owned by George
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Reed. One colony of 17 egg-clusters was found in an oak tree -

owned by William Kennedy in the northwestern part of the town.
Four of the colonies were sprayed by Federal men on June 20.

LITCHFIELD COUNTY.

A large portion of the territory in Litchfield County was covered
by the Federal men, including the following towns where no
infestations were found: Bethlehem, Bridgewater, Canaan, Kent,
North Canaan, Roxbury, Sharon, Warren, Watertown, Washing-
ton and Woodbury. Harwinton was scouted by State men and
nothing found. The following is a deseription of the infestations
in Litchfield County. ;

Barkhamsted was scouted by State men and three infestations
discovered. All were small ones and in apple orchards. One col-
ony was sprayed June 9 by Federal men.

State men scouted Colebrook and five infestations were found,
three of which are herein described. The largest was one of 16
egg-clusters on apple and maple trees owned by L. J. Phelps near
the Norfolk line. Another of 11 egg-clusters was in an apple
orchard just east of Colebrook post office owned by W. E. Lewis.
The third colony was a peculiar one, containing 10 male and 25
female pupae in cavities in old apple trees owned by G. C. McKen-
zie about half way between the two colonies mentioned above.
The moths had all emerged but not a single egg-cluster could be
found. Four of the infestations were sprayed in June by Federal
men.

Cornwall was scouted by Federal men, one colony of 46 egg-
clusters being found in the southern part of the town about one
mile west of East Cornwall village, in woodland owned by W. C.
Clark. Over 14 acres of woodland was sprayed here by Federal
men in the summer.

One four egg-cluster colony was found in New Hartford by
State men in an apple tree owned by Koch Brothers, about two

‘miles west of the New Hartford post office. It was sprayed on

July 9 by Federal men.

All work in New Milford was done by Federal men. One col-
ony of 35 egg-clusters was found in woodland owned by F. L.
Wanger and H. T. Erickson in the southern end of the town near
the New Fairfield line. About 26 acres of woodland were
sprayed. ;

The scouting in Plymouth was done by State men and confined

“to the territory around last year’s infestation, but nothing was

found.

Two infestations were found. in Salisbury, both of them on
property owned by Thomas Bornetti, about a mile north of the
Salisbury post office. Eight egg-clusters were found at both
places, and about four acres of woodland sprayed, all the work
being done by Federal forces.
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Torrington and Winchester were both scouted by State men.
One old egg-cluster was found in each town. No further work

was thought necessary.
NEW LONDON COUNTY.

East Lyme was scouted by State men this year the latter part of
April and the first of May. One colony of 10 egg-clusters was

 found in woodland oaks owned by Mr. Dennison located on the

road leading to Black point. This colony and woodland around it
to the extent of one acre were sprayed in the summer by State

men.
About 84 niiles of roadside scouting was done in Griswold this

_ spring by a State crew, the largest colony found being one of

seven egg-clusters in woodland owned by William Sullivan in the

northeastern corner of the town near the Plainfield town line.

Another of five egg-clusters was found in white oaks in the village

of Glasko. The five other infestations were all smaller. Four of

-tIhe seven places were sprayed by State men about the middle of
une.

There were three clusters of infestations found in Groton this
year, one in each of the villages of Groton, Noank and Mystic
river; in the remainder of the township only five scattered colonies
were found. The infestations were all small, 15 egg-clusters
being the largest; these were in apple trees owned by Charles
Heath and Charles Benjamin, located on the State road just west
of Mystic River village. The next largest was in Noank on maple
and apple trees owned by H. E. Bently, where 13 egg-clusters

" were found ; the other infestations were nearly all under five egg-

clusters each. Spraying was done at 12 of the 19 infestations
this summer by State men.

In Lisbon three of the four infestations found were in the south-
ern part of the town near the Quinebaug River, and the fourth
was a single egg-mass in an orchard in the northern part of the
‘town. There were two colonies large enough to mention ; one of
21 egg-clusters found in apple and oak trees on land owned by
Sherman Waters, and the other contained nine egg-clusters in an
orchard belonging to Paul Geist. Both colonies were along the
river; three of the infestations were sprayed on June 14 by State
men.
~ One colony of 14 egg-masses was found in an old apple tree in
Mr. John Barko’s pasture in Montville this season. This tree
was cut down and split open and the egg-clusters creosoted. No
further work was thought necessary at this colony.

In New London two infestations were found, one of four egg-
clusters on apple trees in the yard of Mr. E. N. Crocker, and the
other of three egg-clusters on maple shade trees on town property.
Both of these infestations were sprayed June 10 by State men.

Five infestations were found in Norwich, with a total of 31
egg-clusters. Over half of them were found at one place, in an
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apple tree and stone wall in a pasture owned by Louis Webber
in the district known as East Great Plain, containing 17 egg-
clusters. The other four colonies were all small, five egg-clusters
being the largest. Three of the five infestations were sprayed
June 13 by State men. W ‘

The scouting in Old Lyme was confified to the sections of the
town where gipsy moth infestations were found last year, namely,
the northeastern and southwestern parts of the township. About
50 miles of roadside scouting was completed and nothing found.

One hundred and ninety-five egg-clusters were found in Pres-
ton, of which 144 were in two colonies. The first to be mentioned
was the largest and was found in a white oak and stone wall in a
pasture owned by Mr. Boswell, just west of Preston village on the
south side of Prospect Hill, containing 122 egg-clusters. The
next largest was one of 22 egg-masses, found on oak and apple
trees in H. L. Harris’ yard in the west end of the town near
Laurel Hill; the four other colonies were small. All but one of
these colonies were sprayed in June by State men; this one could
not be reached with the hose available.

On account of the lateness of the season when reached, the
scouting in Voluntown had to be confined to the areas around last
year’s infestations as larvae were already hatching. Three
infestations were found, none of them large. Two of the colonies
were close together in the southwestern corner of the town near
the Griswold line; one contained seven and the other three egg-
clusters. It was impossible to spray at these places as the road

was impassable for the sprayer truck. The single egg-mass.

infestation found on an apple tree owned by Mr. Wilcox near the
pond in Great Meadow Brook was sprayed as larvae were found
feeding when the egg-cluster was discovered. This work was
done by State men. i

One egg-cluster was found in Waterford and the larvae had
already hatched and were feeding. This egg-mass was in an
apple orchard owned by G. W. Peabody, located about one mile
north of Manetock Hill near Jordan Brook. This infestation was
sprayed June 11 by State men.

MIDDLESEX COUNTY.

Only one town, Cromwell, in Middlesex County was completely
scouted this year, though two other towns were partly scouted,
all the work being done by State men. ) ;

In Cromwell, no egg-clusters were found. :

Old Saybrook was scouted only around last year’s infestations
and nothing was found. : g

In Middletown, similar methods were used and one new egg-
cluster found on an apple tree in an orchard owned by C. L. John-
son near Bear Hill. This egg-cluster was found just outside last
last year’s infestation at Mr. Johnson’s place. ~Spraying was con-
sidered unnecessary. :

.
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NEW HAVEN COUNTY.

. Two towns in New Haven County, Hamden and New Haven,
 were found to be infested this year, one colony being found in
each town. That in New Haven was at 387 Howard Avenue,
just south of the railroad bridge in three trees and on shrubs in a
‘yard owned by M. J. Paxson, and contained six egg-clusters.
The spraying was done on May 31 by State and Federal men.
 The infestation in Hamden contained four egg-clusters and
‘spraying was thought unnecessary. Federal men scouted these
towns, and also Bethany, Derby, East Haven, Middlebury, Mil-
ford, Orange, Oxford, Southbury and Woodbridge, in which no
infestations were found.

. Branford, Guilford, Madison and North Branford were scouted
by. State men and no infestations found. In the towns of
“Cheshire, Wallingford, Waterbury and Wolcott, the scouting
was confined to the territory around last year’s infestations
because the scouting season had so far advanced by the time these
towns were reached that it was impossible to complete them before
the men had to begin spraying. Nothing was found in these
towns. :

FAIRFIELD COUNTY.

The work in Fairfield County was done by Federal men and
consisted of scouting three towns, namely: Brookfield, New Fair-
field and Sherman, no spraying being needed because no infesta-
tions were found.

STATISTICS OF INFESTATIONS

No. No. Egg- No. No. Lbs. No.
Infestations Clusters Colonies Poison Larvae
- Towns Found Creosoted Sprayed Used Killed
Windham County—15 Towns Infested.
Aehfordl.. ... ..... 0 0 0 0 0
Brooklyn. .. 16 219 16 302 85
€anterbury. ...... i3 253 10 222 115
@haplin .. L ..., 5 4167 5 75 34
B stford . o L 0 0 0 0 43
Flampton. . ..., 4 44 3 38 18
illingly. o i 44 2,114 63 820 761
Plainfield?......... 1 16 1 6 6
Pomfretl. ... ..... 0 0 0 0 - 59
Butnam? s il .. 0. 5 50 3 45 60
B cotland. .. .. 3 15, 24 12 2
mterling n ine L 20 376 15 178 118
B8 Phompson®........ 18 485 15 168 1,311
Windham?. ....... 1 6 0 0 130
Woodstock?. . v« . 70 1,085 57 705 1,352
200 4,725 190 2501 4,094
1 Not scouted.
2 Partially scouted.
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STATISTICS OF INFESTATIONS—Continued
No. Lbs.

Bg;iETIN " 265.

‘1 Not scouted.
2 Partially scouted.
3 Scouted only around 1nfestat10ns

No. - No. Egg- No. No.
Infestations Clusters Colonies Poison’ Larvae
Towns Found Creosoted Sprayed Used Killed
New London County—20 Towns Infested.
Bozralil R R Ty 0 0 200 0 )
Colchester!s ... ... .0 0 0 0 0 0
East Lymel . ous 1 10 il 44 0
Branklim®. ... 0.0 0 0 FLST0, 0 =)
Griswold? ... due - 7 21 : 4 63 5
Girotom I rniis OF e 19 RV 12 184 54
Lebanonl. i ol e, 0 et B 0 0 0
Ledyard! . oo s Oy TR 0 0 0
asbona S i s 4 33 3 37 20
Lymiel 2 e o 0 0 0 0 0
Montville i 0100 1 14 0 0 0
New London...... 2 q DLEE 37 0
Nerwichi i, i, . 5. 31 3 25 6
No. Stonington' ... 0 0 0 0 0
Old Lymed it .o L0 0 0 0 0 0
Brestoni sy il 6 195 ) 66 19
Dalombs asil Gy 0 0 0 0 0
ESpragiiet G n S Rl 0 0 0 0 0
Stouingtonl i 0 0 0 0 0 )
Voluntown?. ...... 3 11 1 12 0
Waterford. - ..o, i 1 hatched 1 26 0
49 410 32 474 104
1 Not scouted.
2 Partially scouted. i
3 Scouted only around 1nfes’cat1ons
No. No. Egg- No. No. Lbs.* No.
Infestations Clusters Colonies Poison Larvae
Towns Found Creosoted Sprayed Used Killed
Tolland County—14 Towns Infested. .
ndoverty PG So ) 0 0 0 0 0
Boeltonl i 0 0 0 0 0
Golumbial L 0 0 0 0 f
Coventry . . 0 7 50 2 22 0
Blligaton? Ld oo 9 39 5 63 67
Hebronl o 058 000 0 0 0 0. 0
Mansheld: il e Sl 405 13 131 169
Somers?.. . il L. e, St 26 2 13 5
Staffordt o0 0 0 0 0 0
ifolland L, 0 0 0 0 i)
Untontisn il gy 0 0 0 0 0
Nernon?. . L ook 0 0 T 0 0
Willington 22 215 11 101 Vi
72 735 33 330 318
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STATISTICS OF INFESTATmNs—Contmued
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No. No. Egg- No. No. Lbs. No.
- Infestatmns Clusters Colonies Poison Larvae
 Towns Found Creosoted Sprayed Used Killed
Middlesex County—3 Towns Infested
( 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
1 1 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 ) 0 0
....... 0 0 0 - 0 0
i 1 ik 0 0 0
Not scouted.
Partially scouted.
couted only around infestations.
No. No. Egg- No. No. Lbs. No.
Infestations Clusters Colonies Poison Larvae
Found Creosoted Sprayed Used Killed
ford County—29 Towns Infested.
............... 1 12F, 0 0
........... 1 4 1 4
6 67 6 150
........... 0 0 0 0
........ 2 23 2 68
........... 0 0 0 0
...... 3 135 3 225
..... 3 35 2 19
..... 4 13 3 31
............ 4 15 4 37
....... 3 64 2 581
...... 0 0 0 0
e 5 159 3 75
......... 6 1,043 6 587 117
......... 5 29 4 285 i
....... 0 0 0 0 0
..... 0 0 0 0 0
e o 0 0 0 0 0
...... 4 113 1 344 20
......... 0 0 0 0 0
....... 1 137 1 88 21
...... e 5 0 gt ) 0
2 24 2 10 4
........... 17 913 16 612 183
......... 2 461 2 1,175 301
...... 4 626 3 75 0
0 0 0 0 0
BUASICISOT S v ooy 5 110 4 162 3
Windsor Locks. ... 0 0 0 0 0
79 3,988 65 4,528 1,748

1’ Not scouted.
. 2 Partially scouted.
*0ld egg-clusters.
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STATISTICS OF INFESTATIONS— Continued

No. . No. Egg- No. No. Lbs. No.
Infestations Clusters Colonies Poison Larvae
Towns Found Creosoted Sprayed Used Killed

Litchfield County—13 Towns Infested.

Bethlehem4. .. .... ;
Bridgewatert. . .. ..
Barkhamsted......
Canaante, oo 0.
Golebroek s ooy
Cornwallt. ) ... -
Goshen...........

OV
ot

S
~3
OO O OO0 OO OOOOOOOOOOOOHOOOO

> 0o
OCOROOLOO
COOCoOOOoOoOMOOOO

Morrisl, o b vies
‘New Hartford. . ...
New Milford*. . ...
Norfolk! 0o o
North Canaan.....
Blyemouthd i .o
Roxburyt. .. ...
Salisbury: e o0
SnaroNd Syl
Thomaston!.......
TPopeingtonbaind. .
Midtrent - T L.
Watertown?. .. ....
Washington®. . . ...
Winchester. ......
Woodbury........

(V8]
(=2]

OHOOOHOONOOOOHHOOOOOHLMIOWOO
OCHOQCOHOOWOOOOUKROOOO

COOCOCOOOOOO0OOCOD

| OCOCOCOOCOOOOOCOOOHOOOOOORO=OO

138 565

e
o
(11
-

1 Not scouted.

2 Partially scouted. :

3 Scouted only around infestations.
4 Scouted by Federal men.

*0Old egg-cluster.

No. No. Egg- No. No. Lbs. No.
Infestations Clusters Colonies Poison Larvae
Towns Found Creosoted Sprayed Used Killed

New Haven County—6 Towns Infested.

ANrsonial., ..o i
Beacon Fallst......

Werby b nbarl wna
East Havent. .....
Guilford. . 0.2
Hamdent. ........
Madison... 3% ...
Meridenl. .iod. .
Middlebury?. .. ...
IEIE Lo s Lt e S
New Haven®......
North Branford....

-
CUOOOOOOOOOOoOD®O

OHOOOOHOOOOOOOO
CCOOOOROOOOOOOO
CHOOOOOOOCOCODOOOD

COOOCOOCOOOOoOOODO
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STATISTICS OF INFESTATIONS—Concluded

No. No. Egg- No. No. Lbs. No.
Infestations Clusters Colonies Poison Larvae
Towns Found Creosoted Sprayed Used Killed
New Haven County—Concluded.
North Haven!..... 0 0 0 0 0
Orancel s i 0 0 0 0 0
Oxfordtlin . i iid 0 0 0 0 0
Seymiourt. .. .0 d 0 0 0 0 0
Southburyt. ... ... 0 0 0 0 0
Wallingfords. . . ... 0 0 0 0 0
Waterburysial fii.g 0 0 0 0 0
Wolcotts IR Ly 0 0 0 0 0
Woodbridget. . .. .. 0 0 0 0 0
2 10 1 15 0
1 Not scouted.
2 Partially scouted.
3 Scouted only around infestations.
* Scouted by Federal Men.
No. No. Egg- No. No. Lbs. No.
: Infestations Clusters Colonies Poison Larvae
Towns Found Creosoted Sprayed Used Killed

*  Fairfield County—No Towns Infested. :

- ‘Brookfield?, .« .. 2 0 0 0 0 0
New Fairfieldd... .. 0 0 0 0 0
Shermant . (it . 0 0 0 0 . 0

0 0 0 0 0

+ Scouted by Federal men.
SUMMARY OF STATISTICS

No. No. No. Egg- No. No. Lbs. No. No. Miles

Towns Infes- Clusters Infestations Arsenate Larvae Roadway

County Covered tations Destroyed Sprayed Used Destroyed Scouted
Windham. ... 13 200 4,725 190 2,571 4,094 659
New London. 31 49 410 32 474 104 751
Tolland ... .| 7 72 735 33 330 318 391
Middlesex. . . 3 1 1 0 0 0 50
Hartierd ... ; 28 79 3,988 65 4,528 1,748 2,083
Litchfield. . .. 21 15 138 6 565 51 141,529
New Haven. . 22 ZeNss i 15 0 1,337
Fairfield. . ... 3 0 ORGS0 0 0 175

108 418 10,007 ° 327 8,483 .6,315 6,975

Thus it will be-seen from the preceding table that work was
done in 108 towns last year; that 418 gipsy moth infestations were
found and 327 of them.sprayed with lead arsenate, using 8,483
pounds or nearly four-and one-fourth tons; that 10,007 egg-clus-
ters were destroyed with creosote, and 6,315 larvae destroyed,
besides those which may have been killed by the spray; also that
6,975 miles of roadway were scouted by the State men in this

=V
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work. In the towns scouted by the Federal men, no record was
kept of the number of miles of roadway covered.

FINANCIAL STATEMENT.
RECEIPTS
Appropriation for biennial period ending June 30, 1925..... $100,000.00

Classified Expenditures for the Period Ending June 30, 192/

SalariestandWages -r it o b Sl St $33,749.13
Brintimorandtbilusirations. . i bl S ol UiEC S 48.33
Postage M, a0 0 e, iRl L e R 12.14
AT Gh e e A R SR St s e e BBl o U e 9.56
TPelegraph and Telephones | .. v bl nalic 27.51
Insurance (supplies including horse sprayer)...... 29.97
Spraying Suppliestt oo oo i E 337.50
Machinery, Tools and Supplies. ................ 345.04
Express, Freight and Cartage. ................. - 243
Rental and Storage. .ol Ul ol oo o B 761.57
Automobiles: NeW. /i civisimonees $1,384.00
Insnrance, ... 0. e, 467.45
Repaiisniogi. oo Slbas 874.15
Supplies and Equipment 1,019.14
Gasoline o il alEu 1,610.81
Oil % . RNl 161.29
——  5,516.84
Traveling EXpenses: oo, dueions o T A h e 363.42
Inspection of Imported Nursery Stock........... 498.09
Heatrand Faght o0 o line o o o el 96.48 -
— $41,798.01
Balance Wiewilaiz T ins etttk 2 S e 58,201.99

$100,000.00
PARASITES.

A somewhat detailed account of the different parasites and
predatory insects which have been introduced into this country to
attack the gipsy moth may be found in the 22nd Report of the
State Entomologist, page 313 (Report of this Station for 1922,
page 313) and need not here be repeated. In last year’s report,
page 265, a table shows the number of individuals of the Japanese
egg parasite, Schedius kuvanae How., which were liberated in
Connecticut in 1923. In 1924, there were liberated in Connecti-
cut, 733,650 Schedius kuvanae, 243,000 of another egg parasite,

Anastatus bifasciatus Fonsc., by State men, and 3,000 of a larval

parasite, Apanteles melanoscelus Ratz., by Federal men. All of
these parasites were reared at the Government parasite laboratory
in Melrose Highlands, Mass., and furnished by Mr. Burgess for
distribution in Connecticut.  The following list, also furnished by
Mr. Burgess, shows the number of each kind of parasite liberated,
as well as the towns where they were planted :
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Gipsy MOTH PARASITES LIBERATED IN CONNECTICUT
Year Ending June 30, 1924

Schedius A panteles Anastatus
; kuvanae melanoscelus bifasciatus
Brooklbyns il KR 56,000
Canterbury s miniiins. 24,000
Chaplineeied s il 24,000
Colchesteror i ool 4,000 500
Coliinibig et sens g ey . y 11,000
Goventry, Wit Bl Sap e 16,000
Bastiordatr: 85 nan Ten riinos 96,000
Bast-Lyrne. sifacciainnl s 17,900
East Windsor. . . ......... 11,000
Bliroton . L eIt s 23,000
Bofield Nsliss aare ey T 4,000
Grrgwold 2 EIs e inaie s sy 40,000 :
Grotons oy Ta il N 20,000 7,000
Hampteon . ooatinag i bed 40,000
Hattforde o e nle S oimsins i 7,000
Lebationa L S G A 9,850 500 3,000
Fecyardite s Sneti LA 12,000 500 11,000
Eishen o0 Fh s LE e T s 20,000
WMamsfieldws: cnan har it 23,000
Moentvilleqer ool 00 mdam i 500 1,000
New Eondem il w0 il 28,000 ¥ 5,000
No."Stonington. ... .20 = 4,000 24,000
NiorwichhEIa R ca L i 24,000 | 5,000
Old Eymie ¢ dsvi waaioy 12,000
Platnfield == omel <ot 60 20,000
Pomteet e TN 60,000
Precpongtiands Lo sl Sl 12,000 15,000
RogkyiHHlLen 5 ainai s ik 2,000
‘Seoflantll S Gt i s 32,000
Sty sl e R 3,000
Sorhers s e e T e 20,000
South Windser!'i io0 00, 5 500 7,000 ¢
Sprague. . ... LA e 12,050 g
Staffond = i Db i 24,000 1,000
Sterlae ey s ck 17,850
StemEOR O 28,000
Couthelds Mutint b s R L S ! 17,000
: Tellanditi snoost 2hpnins. 25,000
NErnOte kot ald o Toureinats 500
Voluntown. bie. il bze il 32,000
Watertordl Fon i e e 12,000 3,000
Wethersfield. .. ... L0 4,000
Willlinghon i nmai. 4 it : 15,000
Windhiom o e a vt 32,000
——H—,—J‘ —_— ; i
733,650 3,000 243,000

Unquestionably much benefit has resulted from the combined
attacks of the various parasites in the New England area, though
the reduction in the numbers of the gipsy moth should not be
attributed wholly to the action of parasites. It is the opinion of
all men engaged in gipsy moth work, that creosoting of egg-clus-
ters, spraying around infestations, and low temperature which -

st
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kills the eggs, are in some measure responsible for the decrease
and together with the parasites, have brought about the present
- conditions. We hope that these gratifying conditions may con-
tinue but this is uncertain. It is probably true that there was less
stripping in Massachusetts in 1924 than for many years, and as
shown in the table on page 255, there were fewer colonies found in
Windham County (the County longest continuously infested) than
in 1917. These results must in part be accredited to the work of
parasites, but it is still too early to abandon the field to them and
appropriations should be continued for several years until they
surely and permanently gain control of the gipsy moth.

BARRIER ZONE.

The plan of establishing a barrier or control zone, beyond which
the gipsy moth will not be allowed to gain a foothold, was first
advocated at a conference held in Albany, November 16, 1922.
The proceedings of this conference were published as Agricultural
Bulletin 148, Department of Farms and Markets of the State of
New York, Albany, December, 1922, and -the resolutions were
included in the Report of this Station for 1922, page 325. Such
a zone would be of no value unless extremely careful and thor-
ough work is maintained in it, and this work is obviously the pro-
vince of the Federal forces aided by those States west of the zone.
However, the success of the plan depends principally upon appro-
priations adequate to carry it out. Nevertheless, to some extent
its success will depend upon the degree of infestation near and
east of the barrier zone, and here is where the New England
States can help; for if the degree of infestation in western New
England is slight, it will be much easier to maintain such a zone.
If this area were intensely infested, and the condition favorable
for windspread westward, infestations would certainly be carried
into and beyond this zone, and it would be difficult and expensive
to eradicate them.

This proposed barrier or control zone extends from the Cana-
dian border on the north to Long Island Sound on the south, and
includes Lake Champlain and the Hudson River with a strip of
land east and west of both, until the Highlands are reached, when
it is deflected toward the southeast, crossing Connecticut in a line -
from New Milford to New Haven. This zone is approximately
thirty miles in width. \

QUARANTINES.

As the Connecticut quarantine was last revised and became
effective on July 20, 1922, and many additional towns have since
been found infested and placed under Federal quarantine, it seemed
best to make the State quarantine coincide with the Federal quar-
antine. Consequently, after due hearing as provided by Section
2106 of the General Statutes, the following quarantine order was
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issued as Bulletin of Immediate Information, No. 44, effective

July 20, 1924 :

STATE OF CONNECTICUT

AGRICULTURAL EXPERIMENT STATION

NeEw HAVEN, CONN.

QUARANTINE ORDER NO. 6

Concerning Gipsy Moth

In order to protect uninfested parts of Connecticut from danger of
infestation by the gipsy moth, under authority given in Section 2106 of
the General Statutes, the following regulations are hereby established.

1. The following towns are hereby placed under quarantine because

of the gipsy moth:—

Avon

Berlin
Bloomfield
Bristol :
Burlington
Canton

East Granby
East Hartford
East Windsor
Enfield

Barkhamsted
Canaan
Colebrook
Cornwall
Goshen

Chester
Clinton
Cromwell
Durham

East Haddam

Branford
Cheshire
Gu'ilford

Bozrah
Colchester
East Lyme
Franklin
Griswold
Groton
Lebanon

HARTFORD COUNTY:

Farmington
Glastonbury
Granby
Hartford
Hartland
Manchester
Marlborough
New Britain
Newington

L1TcHFIELD COUNTY:

Harwinton
Litchfield
New Hartford
Norfolk

North Canaan

MippLESEX COUNTY:

East Hampton
Essex

Haddam
Killingworth
Middlefield

NEw HAVEN COUNTY:

Madison
Meriden - &
North Branford
North Haven

NEw LoNDoON COUNTY:
Ledyard

Lisbon

Lyme

Montville

New London
North Stonington
Norwich

Plainville
Rocky Hill
Simsbury
Southington
South Windsor
Suffield

West Hartford
Wethersfield
Windsor
Windsor Locks

Plymouth
Salisbury
Thomaston
Torrington
Winchester

Middletown
Old Saybrook
Portland
Saybrook
Westbrook

Wallingford
Waterbury
Wolcott

0Old Lyme
Preston
Salem
Sprague
Stonington
Voluntown
Waterford
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ToLLAND COUNTY:

Andover Ellington Tolland
Bolton Hebron Union
Columbia Mansfield : Vernon
Coventry Somers - Willington y
Stafford 87 5 g
WinpHAM COUNTY:
9
Ashford Hampton : Scotland
Brooklyn Killingly = Sterling
Canterbury Plainfield ; Thompson
Chaplin : Pomfret = | Windham
Eastford Putnam Woodstock

These same towns have already been quarantined by the Federal Horti-
cultural Board of the United States Department of Agriculture, and it
shall be unlawful to remove from this quarantined area any woody nursery
stock, lumber, cordwood, telegraph or telephone poles, railroad ties, or
other forest plant products, unless the products shall have been inspected

- and certified by an authorized State or Federal inspector. ;

2. In view of possible future changes in the lines between the infested
and non-infested areas of the State, the areas quarantined by the State
shall conform to those quarantinéd by the United States Department of
Agriculture: furthermore the regulations established by the Federal
Horticultural Board of the United States Department of Agriculture
for inter-state shipments, are hereby adopted for the inspection and
certification of similar shipments from the quarantined area to points
outside of this area within the State of Connecticut.

3. This order shall take effect from its date..

Dated July 20, 1924.

W. L. SLATE, JR.

Director, Connecticut Agricultural
Experiment Station.
Approved: - :
CHARLES A. TEMPLETON,
Governor.

<,
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. The quarantined area is shown on the accompanying map, and
includes the following towns not covered in quarantine order No.
4: Cornwall and Litchfield in Litchfield County; Cheshire,
Wallingford, Meriden, North Haven, Branford, North Branford,
Guilford and Madison in New Haven County; Middlefield, Dur-
ham, Haddam, East Haddam, Killingworth, Clinton, Westbrook,
Chester, Saybrook, Essex and Old Saybrook in Middlesex
County ; Lyme and Old Lyme in New London County.

CONNECTICUT

LRSS

N

: Figure 7. Map of Connecticut. The shaded portion represents the
area quarantined on account of the gipsy moth.

All woody field grown nursery stock and forest products to be
- shipped from the quarantined area into the free area must be
inspected by a State or Federal inspector and certified. All fre-
quent shippers should procure a Federal map showing the quar-
antined area, the location and address of each Federal inspector
and the area covered by him. These maps may be obtained from
Mr. D. M. Rogers, 408 Atlantic Avenue, Boston, Mass.

An arrangement has been made by which inspections can be
made by both State and Federal inspectors. Applications for
inspection should be made to the nearest Federal Inspector or to:

D. M. Rogers, 408 Atlantic Ave., Boston, Mass., in charge of
Federal inspection service; or ;

W. E. Britton, State Entomologist, Agricultural Experiment
Station, New Haven, Conn., in charge of State inspection service.
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Arpa WHIicHE Must Now Br Coverep 1N Gipsy MorH WORK.

The greatly increased area now under State and Federal Quar-
antine in Connecticut because of the gipsy moth includes 118 of
the 169 towns of the State, though in some of these towns,
especially in New Haven and Middlesex, Counties near the coast,
no gipsy moth infestations have ever been found. They were
included in order to be on the safe.side because there was not
time to scout them all and it was uncertain whether or not they
were infested. Some of these towns have since been scouted by
State men and not found infested. The area and position of the
quarantined territory may be shown in the following table:

QUARANTINED TERRITORY.

County ~ No. Towns No. Acres
Hartford it o0, i 29 477,749
Litchfield........ 15 359,071
Middlesex. . ..... 15 . 249,377
New Haven...... 10 187,083
New London..... 21 465,091
Tolland o 13 266,617
Windham, . ... ) 332,696

118 2,337,684 =3,652.6 square miles.

In addition to the quarantined térritory listed above, the towns
of New Milford, New Haven and Hamden were found infested by
Federal scouts. These towns should be added to the areas given
above.

AREA TO BE COVERED.

County Town Acres
Litchfield New Milford 40,321
New Haven New Haven 14,260
New Haven Hamden 21,054
Three towns 75,635
Quarantined area 118 towns 2,337,684
Total 121 towns 2,413,319 =3,770.8 square miles.
RECOMMENDATIONS.

Considering the large increase in territory to be covered; that

there has never been a sufficiently large appropriation to cover the
infested territory in one season, and that it will now be difficult to

get over it all in two seasons; that it is uncertain just how much

can be done by the Federal forces in Connecticut: we have asked
for an appropriation of $140,000.00 for the next two years. This
is an increase of $40,000.00 over the last appropriation, and seems
necessary if the work is to be done properly over the larger terri-
tory. The amount requested ($140,000.00) is equivalent to $37.13
per square mile, or five and eight-tenths cents (.058) per acre of
ground which must be covered.
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THE EUROPEAN CORN BORER IN CONNECTICUT.
W. E. BrirroN AND M. P. ZAPPE.
In the Report of this Station for 1923, page 277, is an account of

three small infestations of the European corn borer, Pyrausta

wubilalis Hubn., discovered along the Connecticut shore, and
measures taken to eradicate them. During 1924, further work
was done by Station men in co-operation with the Bureau of
Entomology, U. S. Department of Agriculture. Federal scouts
began early in the season and examined the entire coast region
of the State from New York to Rhode Island, and extending
inland for at least one mile. Then scouting was done around the
principal seed corn growing districts in Milford, Orange and
Wethersfield. Messrs. Zappe and Rogers of this office did sup-
plementary scouting in Woodbridge, Wethersfield, Rocky Hill,
Middletown and Salem, equivalent to 14 man days.

As a result of this scouting work, seven small infestations were
found by the Federal men in the following locations: one in a
corn field at Hillside Home, Bridgeport, in the northeastern por-
tion of the city; one in gardens in New Haven, near the corner
of Forbes and Townsend Avenues; one in a small corn field

~ owned by Mr. Way on the eastern side of the town of Old Lyme;

one in corn in East Lyme on land of Mr. E. W. Russell; one in
corn in Groton on land of Mr. Frank Burnham, about three-

* fourths of a mile north of the town hall; and two in corn in Ston-

ington, both in gardens near each other in the easterly portion of
Mystic, one owned by Mr. Henry W. Morgan, 36 Church Street,

- and the other by Mr. Amos Hewitt, 26 School Street. Details
" will be given elsewhere under the several separate headings.

After finding the infestations, the region immediately surround-
ing each was scouted two or three times to see if more larvae

" could be obtained.

For a portion of the time, the Wages and expenses of the Fed-
eral scouts were paid from the insect pest appropriation granted

‘to the Station for such work. In cleaning up around the seven

infestations, both State and Federal men worked together. This
arrangement made it possible to have the use of one of the Fed-
eral truck sprayers, designed for burning oil. The State paid
for the oil, 5,485 gallons being used. For this purpose, fuel oil
was purchased at eight cents per gallon. Burning operations
were started on December 1, and completed December 12, 1924.
We desire here to express our appreciation and thanks to
Messrs. L. H. Worthley, D. J. Caffrey, and their associates for
the efficient and satisfactory co-operation and assistance which
they have rendered to the State of Connecticut in this work.
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MgerHODS 0OF CLEAN-UP WORK.

The approved methods of clean-up work in and around small
infestations of European corn borer, consist of burning all corn
stalks, stubble and weeds. It is necessary to dig out the stubble
which has been left after cutting the corn, and for this purpose

a light mattock is a satisfactory tool. . One blow will often dig

the stubble from an entire hill, though in other cases it may re-
quire several blows, depending upon the number, size and distance
apart of the stalks in the hill. On'light soil where the corn is
small, a potato hook is a handy tool for getting the stubble out
of the ground. The roots should be shaken clean of soil as they
will dry more readily, burn better and thus effect a saving in oil.
Just before burning, the stubble should be raked into windrows
- or small piles. Shocks of corn may be burned just as they stand
in the field. _

The burning is greatly facilitated by using a power spray out-
fit so that the oil is under a pressure of between 150 and 200
pounds. It is conducted through a hose and thrown out through
special triplex nozzles made for the purpose and placed on the
end of a rod fitted with shut-off so that the operator may stop
the flow when not needed (see Plate XXI, b.). The oil is ignited
at the nozzles and makes a very hot fire. Corn stalks which are
still rather green and contain a large amount of juice are soon
heated to such a temperature that all larvae are killed. Dry stalks
and weeds are entirely and almost immediately consumed. The
entire field is gone over in this manner so that when completed,
the field is black and nothing remains except a few charred
pieces of corn stalks. All weeds around the margins of the field
are also burned.

BRIDGEPORT INFESTATION.

Hillside Home is the “poor farm” of Bridgeport and is situated

on Bond Street just northeast of the city. The infestation was -

discovered by Federal scouts on July 24, 1924, when two larvae

were found in smartweed in a corn field of about two acres near

a spur railroad track. Later, October 23, one larva was found
in this field in smartweed. The authors visited the place on this
date in company with Mr. T. M. Cannon, of the Federal forces,
to make plans for the clean-up. The corn had been harvested
“and put in the silo, and only some stalks, the high stubble and

‘weeds remained. As we were short of help, we asked the Super- -

intendent if he could have the stubble dug so that it would dry
off before the time for burning, thinking' that he would use some
labor of the inmates for this purpose. He promised to do this,
and we were greatly surprised when we went to burn, to find
that he had tried to plow out the stubble. Some of it was partly
plowed under, some loosened with large balls of earth, and most

&
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of it was not disturbed at all. As there had been cohsiderqble
rainy weather, the roots and stubble were not dry and were diffi-
cult to burn. Another corn field of about four acres across the

_spur railroad track and southeast of the infested field contained

many weeds and was also burned over, making about six acres
altogether burned over in the Bridgeport infestation. The burn-
ing was done on December 5, 8, 9, 10 and 11, and required 27 man

- days and 3,285 gallons of oil (see Plate XXI).

New HAvEN INFESTATION.

(S

This infestation was in a small patch of sweet corn in the

adjoining yards of Messrs. Edward W. Lovesey and E. Scandano,
near the corner of Townsend and Forbes Avenues, commonly
known as the Grannis Corners section. Two larvae were found
in sweet corn August 25, 1924. A broom factory is located at
1180 Townsend Avenue and Mr. Lovesey’s garden is directly
back of the broom factory, though the land fronts upon Wood-
ward Avenue. It is believed that the pest came here in imported
broom corn as a number of burrows were found in the butts which

- had been trimmed off, and one dead larva was found in a burrow.

There were also several small plots of sweet corn in adjacent
yards altogether covering perhaps two acres. The corn had been

~ cut, so the stubble was dug, and stalks, stubble and weeds burned.

Some of the clippings from the broom factory had been dumped

~on Peat Meadow Road a short distance eastward, and we found

o

_exit holes of the borers in some of the clippings. These were all

burned, together with all weeds in the vicinity, including those
on the western side of the swamp.. The stubble in the gardens
was all dug in a half day by two men and the burning crew of
six men completed the burning around the New Haven infesta-
tion in one day, using about 600 gallons of oil. The burning was
done on December 4, 1924, (See Plates XXII and XXIII).

OLp LyME INFESTATION.

The infestation in Old Lyme was discovered on July 10, 1924,
when one larva was found in a small corn field owned by Mr.
Allen Way, beside the Four Mile River Road and about half-way
between the shore road and the post road on the easterly side of

- the town. This field was surrounded on three sides by pasture

and brush land and on the fourth side by the highway. Across
the highway was more brush land. The field was about one-half
acre in extent, and the corn had been cut and fed to cattle. The
stubble was dug in a day by two men. Then it was raked to-
gether in a large pile, and this pile together with weeds all

~around the field was burned in one-half day by a crew of six men,
- using only about 100 gallons of oil, on December 12, 1924.
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East LyMme INFESTATION.

This infestation was not discovered until November 15, 1924,
when Messrs. Lantz and Habberly, Federal scouts, found four
larvae in corn beside the west-bound railroad tracks, near the
underpass close to the Crescent Beach railroad station. This corn,
was on Fairhaven Road and was owned by Mr. E. W. Russell.
An adjacent field owned by Mr. Store was near the original in-
festation and was also burned over. Mr. Russell had two fields :—
one of two acres of late planted corn, grown as fodder for cows,
another of about one acre of early sweet corn, the stalks of which
had been cut and fed to cows. The corn in the larger field had
been cut and placed in shocks. i

Mr. Stone’s corn was late sweet corn, about a half-acre in ex-
tent and was growing between the rows of young apple trees.
The corn had not been cut, so had to be pulled and moved away
from the apple trees before burning. There were also many large
‘weeds which were burned.

In Mr. Russell’s fields, the stubble had to be dug and raked
together. Five men spent two days preparing these fields for
burning and six men did the burning on December 2, 3 and 12
in two and one-half days, using 1,300 gallons of oil.

GROTON INFESTATION.

‘ At this infestation, Federal scouts discovered seven larvae in :
- sweet corn, July 28, 1924, on land owned by Mr. Frank J. Burn-

ham on North Road, about three-fourths of a mile north of the
Groton Town Hall. The corn was evidently fed to livestock so
that there was little to burn, but on December 1, the bits of
stalks as well as the weeds on the land and especially around
the edge of a swamp were burned, using 100 gallons of oil.

STONINGTON INFESTATIONS.

Both infestations in Stonington were discovered by Federal

scouts on August 4-5, 1924, and these were both on the easterly
side of the village of Mystic. One was in the garden of Mr.
Henry W. Morgan, 36 Church Street, where two larvae and six
pupae were found in corn, and the other was in the garden of
Mr. Amos G. Hewitt, 26 School Street, where also two larvae and
six pupae were found in the stalks of sweet corn.

The stubble and large weeds in both gardens were dug in one
day by two men and left about two weeks to.dry. The burning
was done on December 1, in about one-half day, and 100 gallons
of oil were used. Some corn and weeds in a yard adjoining

Mr. Hewitt’s were burned at the same time, altogether covering

perhaps an acre of ground in Stonington.

B
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SuMmMARY oF CLEAN-UP WORK.

The clean-up work may be summarized in the following table:

B0 w» o'}

i : § -@C‘J 5% s B0 e,

Town; Inftt:s.ted £ 2’% EQ‘: ‘ §'§ gg

| £ dadhcien a2 53
Stonington.. ..... 1 2 3 Dec. 1 100
Goton .. ... ..., i 0 3 Dec. 1 100
RE st Lyme....... 8.55/10 15 Dec.:2, 3,112 1,300
fOldi L yime: ol Die 2 3 Dec. 12 100
" New Haven...... 2 1 6 Dec. 4 600
Bridgeport....... 6 0 27 Dec. 5, 8, 9, 10, 11 3,285
14 15 57 5,485

RePEAL OF QUARANTINE.

At a conference held in Washington, D. C., April 28-30, 1924,
at which many officials of the eastern states, Federal Horticul-
tural Board, and United States Department of Agriculture were
present, the whole subject of quarantines was considered and
recommendations adopted. It was the sentiment of the confer-
ence that quarantines should not be established by states against
other states when action on the subject has been taken by the
Federal Horticultural Board fully covering the matter. The
Federal quarantines are generally considered to control inter-state
shipments and not those from one point to another within the
bounds of a state.

The Connecticut quarantine against the European corn borer
 was first established, and became effective September 20, 1918.
This was revised to include additional territory found to be in-
- fested, and Quarantine Order No. 3 was issued, effective June 1,
- 1920. A further revision was made in Quarantine Order No. 5,
effective June 1, 1923, relating to this insect.

- Up to this time, these three quarantine orders issued because of
‘the European corn borer, placed restrictions only on shipments
~ entering Connecticut from the infested territory in eastern New
England, New York, Pennsylvania, Ohio and Michigan, as no
infested territory had been discovered in Connecticut, and could
not, therefore, be placed under quarantine. It was evident that
our quarantine would be regarded as a restriction placed by a
state upon inter-state commerce, and would probably be declared
unconstitutional if it came to a test. Moreover, the State of
Connecticut had been adequately protected by the Federal quar-
antine. Consequently the following order was issued:
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STATE OF CONNECTICUT .
OFFICE OF
AGRICULTURAL EXPERIMENT STATION.
New Haven, C‘ONN.
QUARANTINE ORDER No. 7.
Effective July 1, 1924.

Whereaé, Quarantine VOrdeﬁ“r “No. 5, issued from this Office effective
June 1, 1923, on account of the European corn borer, Pyrausta nubilalis

Hubner, prohibited certain portions of corn and other plants from infested .

regions of Maine, New Hampshire, Massachusetts, Rhode Island, New
York, Pennsylvania, Ohio and Michigan, from being brought-into Con-
necticut, the following memoranda may be recorded:
1. That all regions where this insect now exists are under Federal
Quarantine. i . : ;
. That Connecticut is therefore duly protected by Federal Quar-
antine.
. That no portion of Connecticut has been placed under Federal
Quarantine on account of the European corn borer.

B> W N

D. C., April 28-30, 1924, that States should not establish
quarantines against other States when the subject has been
fully covered by Federal action.

5. That the Federal Quarantine takes precedence in such cases where
there is a seeming conflict, and the State quarantine is null
and void. :

6. That the present case in no way prejudices future action regarding
an intrastate quarantine, when it has been found that a
portion of the State has become infested.

The present European corn borer regulations (Quarantine Order No. 5)
are hereby repealed. -
This order shall take effect July 1, 1924.

W. L.USLATE, Jr., Di}ector, :
Connecticut Agricultural Experiment Station.
Approved:
CuARLES A. TEMPLETON, Governor.

Furraer Work NEXT SEASON.

It will be necessary to do considerable scouting work next year, -

around these infestations to see if any traces of the pest can be
found. Probably it will also be best to rescout the same or simi-
lar territory each year to make sure that the European corn borer
has not established itself. Various sections of the State will also

need to be scouted where there may be danger of infestation or

to protect some local vegetable or seed growing industry.

Anticipating work of this nature, an item of $5,000 was placed
in the budget of the Station for the next fiscal period, to defray
the cost of work against the European corn borer. At this
writing it seems doubtful if this will be enough, as more than half
as much has already been expended against this insect in the single
season. of 1924.

. That it was the voice of the quarantine conference at Washington,
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INSECTS FOUND. ON TWIGS OF FRUIT TREES.

In February, 1924, the officers of the Connecticut Pomological
ciety requested that the Station give additional services to
ruit grower members of the Society by furnishing definite and
imely information and advice regarding spray treatment for the
arious insects and diseases found in Connecticut orchards. After
, full consideration of the matter, it was decided to attempt this
oject and of course the work naturally belongs in the Depart-
nts of Entomology and Botany.

Tt was decided that we needed more data on exact conditions in
e various orchards, and that some data could be gathered by
sonal visits, but that orchardists should send in suspected twigs
- examination and report. Messrs. Zappe, Garman and Stod-
ard visited several orchards, examined the trees for pests, made
es, and in some cases brought back twigs for microscopic
aination. ‘Orchardists also cut and sent twigs which were
camined for insects in the laboratory by Dr. Philip Garman.
n this manner, twigs from 18 different apple orchards were
iven this laboratory examination and the results afterwards re-
orted to the owners or managers. The result of this exam-
ation as regards insects on apple is shown in the following table:
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InsEcT INHABITANTS 5 oF ApprLE TwIGS.
ExAMINED MARCH AND ApriL, 1924
H—Heavy, M—Medium, 1L—Light. :
? European Qyster- Woolly - Rosy Buffalo Ormenis ~ Tent-
Name and red mite _ “shell aphid aphid tree hopper Sp. caterpillar
Locality Date eggs S scale galls eggs eggs eggs egg-masses Name
Hale Orchard Co., Sey- Mar.Baldwin—H. i Baldwin—L. AT
OGRS R B & 7 McIntosh—L. « Baldwin—H. Greening—L. =0 0 Greening* 0 (Hale)
C.L. Gold, West Cornwall 10 0 ;- MecIntosh—L. Mclntosh 0 Qs )ikt 0 (Gold)
W. F. Platt, Milford. ... 10 Baldwin-=L. Baldwin—L. ,
Malntosh. Tis ' ! MecIntosh—L. 0 0 0 (Platt)
Fall Pippin—L. . Greening—L. osh  Fall Pippin—L. :
Greening—L. Greening—L. Fall Pippin—L. ppin Greening—L.
C. E. Lyman Estate, . Baldwin—L. Baldwin—L. : Ton :
Middlefield ... ....... 11 McIntosh—L. 0 McIntosh—L. MeclIntosh 0 0 Fameuse (Lyman)
No. Spy—L. Fameuse—L. ;
Fameuse—L. Ben Davis—L.
Ben Davis—L.
E. Rogers & Son, South- Baldwin—H. Baldwin—L.
ington .ol b wanles - 12 McIntosh—L. 0 MecIntosh—L. 0. 0 0 0 (Rogers)
E. M. Ives, Meriden. ... 12 Baldwin—L.
MecIntosh—L. 0 McIntosh—L. 0 0 0 0 (Ives)
Frank N. Platt, Milford. 14 Baldwin—L. Baldwin—L. Baldwin e
' Other yat.—L. 0 Other var.—L. var. . Other var. 0 Other var. 0 (Platt)
L. H. Warncke & Son, Baldwin—M. / Baldwjn—L. ] : 1 on
Cannondale. .00 15 Greening—L. Greening—L. Greening—L. Greening—L. Greening 0 Greening  (Warncke)
Conn. Agr. College, Baldwin—L. : % :
Storrsid el Sa 17 McIntosh—L. 0 Baldwin 0 No. Spy 0 0 (College)
Fall Pippin—M. :
Winesap—M.
J. H. Hale Co., So. Glas- : i : ‘
BORRUTY . i i s 18 Var. ?—L. 0 Var. ?>—L. Var. ?—L. Var. >—L. Var. ?—L. 0 (Hale)
L. C. Root & Son, Farm- Baldwin—H. Baldwin : T
Vi da e o UM 19 McIntosh—M. 0 McIntosh 0 0 0 0 (Root)
Fall Pippin—L. : Ta
Mountain View Orchard . Baldwin—H. < )
Co., Hazardville. .. ... 20 Greening—L. 0 Greening—L. 0 0 0 0 (Mt. View)
A.F. Greene, Middlebury 22 McIntosh—L. L e : Fon <
| Other var.—L. 0 Other var.—L. McIntosh 0 0 McIntosh  (Greene)
Walter H. Baldwin, : Baldwin—L. | b :
@heshire! B Al 92 0 0 Wagener—L. 0 McIntosh 0 0 (Baldwin)
g Sutton—L. z
Conyers Farm, Green- McIntosh—L. McIntosh—L. %
wichu bR iisy Shenet L 25 Gravenstein—L. 0 Gravenstein—NM. 0 0 MecIntosh 0 (Conyers)
: King—L.
Conn. Valley Orchard King—L.
Co., Deep River... ... 27 0 0 Russet—L. : , 0 0 0 0 (Conn. Valley)
Gulley & Son, Rockville. Apr. . McIntosh—L. IcIntosh = Wagener—M., : Wagener
1 Fall Pippin—L. 0 Fall Pippin—L. venstein Fall Pippin—L. 0 Gravenstein 0 (Gulley)
S. A. Smith & Son, Clin- i BT MecIntosh
fonvillerate  Din s 14 Delicious—L. 0 MelIntosh—L. 0 0 McIntosh  Delicious 0 (Smith)

3

* Also a few cigar cases of Coleophora.
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In addition to the apple twigs examined, some peach and pear -

twigs were also received and examined. Thus Elberta peach
twigs from the Hale Orchard Co., Seymour; peach twigs from
E. Rogers & Son, Southington; Elberta from L. H. Warncke
& Son, Cannondale; peach twigs from the Connecticut Agricul-
tural College, Storrs; Elberta from the,Mountain View Orchard
Co., Hazardville ; Hiley from Conyers Farm, Greenwich; Stump,
Elberta and another variety from the. Connecticut Valley Orchard
Co., Deep River; and Mountain Rose, Belle of Georgia, Carman
and Elberta from Gulley & Son, Rockville, exhibited no pests.
Elberta from W. F. Platt & Son, Milford, from the C. E. Lyman
Estate, Middlefield, and Hale, Elberta and Greensboro from L. C.
Root & Son, Farmington, showed eggs of the European red mite,
Paratetranychus pilosus C. & F., though the infestations were
light in all cases. One of the peach twigs from Milford showed
evidence, though not unmistakable proof, that it had been at-
“tacked by the Oriental peach moth, Laspeyresia molesta Busck.

Pear twigs from the Connecticut Agricultural College had been
infested with pear psylla, Psyila pyricola Foerster, and twigs from
Conyers Farm, Greenwich, contained some insect eggs not famil-
iar to us, possibly laid by Membracids or treehoppers. Twigs
from the J. H. Hale Orchard Co., were marked with scars caused
by hail during 1923. ; ;

In case of woolly aphid, Eriosoma lanigerum Hausm., galls on
the twigs and the waxy exudation were the only evidence. In all
other cases except the case bearer, all insects on the apple twigs
were in the egg stage. =

Tt is rather surprising and withal somewhat significant that
in examining these twigs from 18 different orchards from three-
fourths of the Counties of the State (only Windham and New
London not being represented) that not a single San José scale,
Aspidiotus pernictosus Comst., was found.

DUSTING VERSUS SPRAYING.
Season of 1924.
M. P. Zappe AND E. M. STODDARD.

The experiments to determine the relative value of dusting and
spraying which were begun in 1920 were continued in 1924.
While it has been demonstrated that the best grade of apples are
grown by spraying, there is considerable value in dusting, espe-
cially in dry years. In addition to the plots receiving either spray
or dust, we have had during 1924 plots which were both sprayed-
and dusted: .

The results of previous years work have been published as fol-
lows : Report for 1920, page 168, results of 1920 ; Bulletin 235, re-
sults of 1921 ; Bulletin 245, results of 1922 ; Report for 1923, page
267, results of 1923.

; :
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OrcHARDS UNDER EXPERIMENT.

- The two orchards used in these experiments were both used
~ in former experiments. One was located in Milford, the orchard
of F. N. Platt, and contains 285 trees about 20 years old. The
‘other was the old orchard at the Experiment Station Farm at
Mount Carmel. This orchard is about 48 years old and consists
of 40 trees, mostly Baldwins and Greenings.

ACKNOWLEDGMENTS.

« The writers are indebted to Mr. Frank N. Platt of Milford
for the use of his orchard, power sprayer and assistance in con-
- ducting these experiments, and also to Messrs. George Graham,

J. L. Rogers, B. H. Walden, P. Garman,-T. F. Cronin and H. F.
- Bender, who helped in the applications of treatments and in har-
F vesting and scoring the fruit. ’

ArpraraTus UsEeD.

The spray outfit was the same as used in the preceding experi-
ments, a 200 gallon Friend power sprayer, carrying two lines of
hose with rods and nozzles at about 200 pounds pressure. The
duster was a 1923 model Niagara power outfit mounted on an -
automobile truck.

SPRAYING AND DUSTING MATERIALS USED.

Liquip SpraAv.

Lead arsenate . i, & ih. L 3 pounds
Dry lime-sulphur......... 6 pounds
Casein spreader. ;... .. ... 1 pound
Nicotine sulphate......... 2 pint
Wateread e S e 100 gallons
SULPHUR-LEAD ARSENATE DusT.
Sulphtrd el Cosdein D 90
Lead Arsenate. ;... ..voveiue.s 10‘%
GREEN CoOPPER DusT.
Metallic Copper. il ot i e 6
Metallic Arsenic. ©v. 7aitiiods. %
ELUE CopPPER DusT.
Metallic Copplercovicons) 3.74
Metallic Arsenic............ 1 .76%

NumBeEr AND TIME OF APPLICATIONS.

Six apblipations of spray and dust were made in the Platt or-
- chard at Milford, beginning with the prepink treatment on McIn-
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tosh only. The owner gave the entire orchard an oil spray when
the buds were beginning to open. In this orchard, leafhoppers
were very plentiful on the dusted plots so these plots were given
an application of nicotine dust on June 2.

Prepink treatment (McIntosh only).....May 1
*Dinlsdtreatment Gl i s Seihenin L May 7-8
*Calyxitreabment... oL ol e May 28
*Rirst after calyx treatment . .. .. o . June 11-12

Second after calyx treatment........... July 8-9

Third after calyx treatment’...........August 6

Prots.

" The Platt orchard in Milford was divided into seven plots as
shown in Table I. The first three rows (A, B and C) were
sprayed ; the next three (D, E and F) were dusted with 90-10
sulphur-arsenate dust. The north half of rows G, H and I was
treated with green copper dust, while the south half was treated
with blue copper dust. The north half of rows J, K and L was
treated as follows: prepink, pink and calyx, with spray; first and
second after calyx, with 90-10 dust; third after calyx, with spray
(combination No. II). The south half of the same rows was
treated as follows: prepink and pink, sprayed; calyx and three
other applications were of 90-10 dust (combination No. I). Rows
M and N were left untreated for a check against the treated plots.

TaBLE 1.
Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Plot 7
Rows Rows Rows Rows Rows Rows Rows
ABC DEFR No. half So. half No. half So. half MN - °
Treatments GHI GHI JKL JKL
90-10 Green Blue . MclIntosh
Prepink Spray dust copper copper Spray Spray Check  variety
dust  dust treated
Pink Spray Dust Dust Dust Spray Spray Check Allvarie-
ties
90-10 _ Allvarie-
Calyx  Spray Dust Dust Dust Spray dust Check ties
1st after 90-10 90-10 All varie-
calyx Spray Dust Dust Dust dust dust .Check ties
2d after : 90-10 90-10 All varie-
calyx Spray Dust Dust Dust dust dust Check fties
3d after ’ 90-10 All varie-
‘  calyx Spray Dust Dust Dust Spray dust =~ Check ties

: : Plot 4—Blue copper dust
Plot 2—90-10 sulphur-arsenate dust Plot 5—Combination Plot No. 2-
Plot 3—Green copper dust Plot 6—Combination Plot No. 1
Plot 7—Not treated—checks.
Checks on all varieties have had no treatment in last four years.
|

Plot 1—Sprayed

* Nicotine in liquid spray.
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TABLE 2.
Resurts or TrREATMENTS ON McINTOSH.

MILFORD ORCHARD.

90-10 Green Blue Combina- Combina-

Sulphur- Copper Copper tion 1 tion 2

i ) arsenate Dust Dust South North
; Spray Dust Check
Bl 84.3 744 68.9 60.5 52.4 60.0 4.4
b ARG 6.3 aldd 15000 T 2190 926.5. 954 71 5
........... 2:95. 5.5 6.03 3.64 7.3 i e (T
......... 3.62 1.9 6.9 6.69 8.94 7.16 20.3
.43 .56 .55 8L 3R .44 4.01
......... e e e S e i 6.6 4.01 37.0°
.......... 2876 =2 B8 F2 700 A 3050 12 76 2 02 30
0 .02 0 Trace Trace O Trace

Discussion or ResuLTs.

The sprayed plot gave the highest percentage of good fruit and
1e 90-10 dust plot came next. The copper dusts were not so

either of the combination treatments were as efficient as the
spray, the sulphur or the green copper dusts, combination No. 2
being on a par with the poorest of the copper dusts. The plots
receiving the combination treatments were at the lower edge of the
orchard just east of a woodlot and the trees were in a copper dust
'LPIOt last year where there was much scab, which may possibly
ccount for the large amount of scab present this season.

TABLE 3.
RESULTS OF TREATMENTS ON BALDWIN.

MILFORD ORCHARD.

90-10  Green Blue Combina- Combina-
Sulphur- Copper Copper tion 1 tion 2
arsenate  Dust Dust South North
L ggrag 81’)71155 Check
oo : 5 86.56 86.5 79.0 85.5 No fruit
ﬁpéﬂ% 9.65 8.2 8:h 6.03 15.4 8.1 No fruit
Ce ot 2.2 49500002 .44 .6 1.42 No fruit
. Cﬁ?(l}lurﬁgomoth 5 gé 3 .?2 ; .'(738 1.88 1.53 .35 No fruit
Ot.her chew1ng 5 A .71 .89 1.47 2.2 No fruit
loseets....,. L7 24 .28 455 .24 - 24 " Nofruit
S sh ... ... 0 0 0 Trace 0 00« No B
Sooty blotch.. 0 210 LR 0 .14 Ng gtﬁz

DISCUSSIQN or REsuLTs.

There is very little difference in any of the plots of this variety.
Combination plot number one was lower in the percentage of

A

good as the 90-10 sulphur-arsenate dust in control of scab. .
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good fruit than the other plots; this was caused by a higher per-
centage of injury by aphids. The Baldwin trees in the check
rows bore no fruit.

TARLE 40
ResuLrs oF TREATMENTS ON GREENING.

MiLFORD ORCHARD.
90510, Green Blue Combina- Combina-
Sulphur- » Copper Copper tion 1 tion 2
arsenate Dust Dust South North

Spray  Dust * Check
Goodiis o iy 75.0 81.0 68.4 68.4 70.0 62.2 10.7
Aphis, WSl iR 99 20 a8 93 (51T 2398521 .0 3058 5.9
Red bug. )00 .66 Salehe Lkl it e LR Ui 6.0 62.5
Codling moth. ... 63 0119 1029 -1.05 1.65 .62 4.99
Curculios. ..o 780 2 1802 62 SIS 06210 5ad 29
Other chewing in- :
seefsioe o e i 726 1.6 150278 15958905 1L 2.52 3.44
Seabilt o adonh .21 .66 2.2 1.56 9526 279
Sooty blotch. . ... T .37 1.99 6.83

DISCUSSION OF RESULTS.

" In the Greening plots the sulphur-arsenate dust was a little
better than the liquid spray. The copper dusts averaged a little
more good fruit than the plots receiving a combination treat-
ment. In the check plot the fruit was badly deformed by red
bugs and aphids and most of this injury was scored as red bug
work, but a good share of it was undoubtedly caused by aphids;
probably much more than the figures show. The variation in
amount and control of scab was so small between the different
treatments that a choice can hardly be made as can easily be
done on the McIntosh. 3

TABLE 5.

RusuLts oF TREATMENTS ON GRAVENSTEIN.

MiLrorD ORCHARD.
90-10 Sulphur- Blue Combina-

: arsenate Copper tion 1

Spray - Dust Dust South Check
GaadiTREl e L 66.2 74 .6 75.9 Y53 sl 375
Aphis . ors aiite 29.8 22.2 17.5 18.3 31.9
Red/btlg .. o .518 1.02 A4 .38 2.74
Codling moth. ... “28 . .05 .23 .31 .98
Cuteulio . . 1.8 1.4 Lol 2.78 22.07
Otherinsects. 7.7 N7 osb) 1.44 1.67 3.82
Seabilafntn s .61 2.35 299 5 1105 13.34
Sooty blotch. .... : .08 .105 2.53

Fruit speck. ..... 413 200557 <4,°1239

¢ ; 3
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DiscussioN or REsULTS.

The Gravenstein trees are located on only one side of the or-
chard: therefore there were none in the green copper plot nor in
" the combination plot number two. The sprayed plot gave the
lowest percentage of good fruit because the aphis injury was high
- on the fruit of this plot. Between the other three treatments
- there is very little choice, as they produced about the same
amount of good fruit. In amount of scab, the sprayed plot was
a little lower than the others, the highest percentage except for
‘the check being in the blue copper dust plot. The blue copper
dust and combination No. 1 plots showed a small percentage
of sooty blotch and fruit speck. ‘

5

MounT CARMEL ORCHARD.

~ The old orchard at the Experiment Station Farm was divided
~ into two plots. The first application in this orchard was the calyx
treatment followed by three others. As there were no varieties
in this orchard that were very susceptible to scab, we felt that
- the prepink and pink treatments could be omitted.

3 ‘Treatments b Plot 1 Plot 2 Dates of Applications
- 90-10
C aylyx ........... Spray = Dusd May 29.
1st after calyx.. .. ngay Spray . June 13
S : 10
2d dfter calyx. ... é)ust Spray July 9
0-10
3d after calyx. ... Basti Spray August 7

~ The spray rapplications in this orchard were appli i
: : , pplied with an
Arlington X. L. Sprayer, using two lines of hose with two

nozzles at each rod. The duster was the same as used in the
_other orchard.

_ The applications of dust in both orchards were usual;ly' put on

i  either in late afternoon or in morning before dew h i
- wind had begun to blow. i : L)

The check trees bore no fruit so no data was obtained.
TABLE 6.
RESUL'J_‘S oF TREATMENTS ON BALDWIN.

MouNT CARMEL ORCHARD.

Plot 1 Plot 2
16 trees 4 trees
Goodiz. =Y T Jaete gt 81.1 67.4
Je sl R A e S 168 22.1
Redibiige wt el o iee i v .03 216
Codlingemoth oy 0t e & .56 1.02
@Erretitio <TI0 ETRICEE 1 5.27 .17
Other chewing insects. . ... 1.66 3.5

Seabs izt Eaalema il 0204 - .03
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DiscUSSION OF REsULTS.

Plot 1 having first two treatments of liquid spray gave Detter

control of all pests and therefore produced a higher percentage
of perfect fruit. z ;

TABLE 7.

ResuLTS OF TREATMENTS ON GREENING.

MounT CARMEL ORCHARD.

= ; ;s Plot 1 Plot 2
. _ 6 trees 7 trees
Boedis et 62 .56 54 .38
st e B 14.27 20.72
Rediblipic oS ee nio 12 .14
Codling meth. .. vl 1.66 1.3
Curenlio. oo as s il s 19.3 ~22.65
Other chewing insects..... 2.78 4.55
Seabdite cuy Glle i et 4.68 2.84
Sooty blotehes JGrisC i (1){

Geddmrust & et n L hans

DiscuUssION OF RESULTS.

As in the Balwin plot in this orchard, the tredtment on Plot 1
gave a higher percentage of good fruit than Plot 2. The per-
centage of aphid and curculio injury was much higher on this
variety than on the Baldwin. Scab injury is also a little more
evident.

SUMMARY.

 On the McIntosh, chiefly due to scab control, the liquid spray
was 10 to 30 per cent. better than any of the other treatments,
with 90-10 sulphur-arsenate dust a close second.” The applica-
tion of nicotine in the spray gave very good control of leafhoppers
but the one application of nicotine dust gave in most cases better
control of aphis than did the three applications of nicotine spray.
This is shown by the fact that in every case where dust gave more
perfect fruit than spray, the difference was due to aphis control.

On Baldwin, Greening and Gravenstein, aphids were the con-
trolling factor in the production of perfect fruit. Where aphids
were controlled by the treatment or were absent for some other
reason, the per cent. of perfect fruit was correspondingly high and
vice versa, a high per cent. of aphids lowered the per cent. of
perfect fruit. Other insects were controlled about equally well by
all the treatments and due to the dryness of the season after June
1, fungi did not develop sufficiently to be important.

At the Mount Carmel orchard, the combination plot (having
the calyx and the first treatment after the calyx with liquid spray)
was the best on both Baldwin and Greening. Here as in the’
other orchard aphids were responsible for the largest amount of
injury. Curculio ranks next in amount of injury in this orchard.

<
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SUMMARY OF FIVE YEARS WORK ON SPRAYING
AND DUSTING.

M. P. Zarre AND E. M. STODDARD.

In order to show the relative merits of spraying and dusting as
determined by the results of our experiments during the years
1920 to 1924 inclusive, we here present a summary in which are
brought out-the points that seem to have been demonstrated in
these particular experiments. We have included some other in-
teresting features in regard to the occurrence and control of insect

- and fungous pests.

In the preparation of these data we have scored 564,675 apples
chleﬂy. of four varieties, McIntosh, Greening, Gravenstein anci
Baldwin, in four different orchards in the vicinity of New Haven.

- . The following table gives the average results in per cent. for
all the spraying, dusting and checks on all varieties for the five
years indicated above. In this table “other fungi” includes sooty
_l_)lotch, f1:u1t speck, rust, black rot and bitter rot. “Other chewing
insects” includes the various chewing insects other than are listed

- which attack the fruit of apples.

Other

L Other i i
Treatment  Good Scab Fungi Aphis Red Bug Curculio Cl\;I)g?ﬁlg igsggltrslg
% % % % % % % %
k bpray ... 68.6 14.7  .6.05 10.0 L3 0177 94 1.8
BDust, ... 41.4 30.2 28 .4 107 2.6 21.8 1:4 4:7

’-Check... 12.2 40.5 34.8 9. 258 A8 6 e 17 9.8

It would seem from these figures that dusting is practically as
good as spraying for the control of red bug, curculio, codling
moth, and other chewing insects, but in the control of fungi
there is a wide variation in favor of the spraying. Aphigs
have not been controlled by either treatment, in fact the checks
show the least amount of injury. It is evident that aphids
and curculio cause the greatest amount of insect injury on
treated trees and are the most difficult to control.

Scab took the largest toll of all the fungi, with sooty blotch
and fruit speck ranking next, these latter making up the greater
part of the injuries listed in the table as “other fungi.” Rust
black rot and bitter rot are so rare as to be negligible on the
Vaiietlﬁs mChédedfin the orchards in this study. -

n the study of the data it was found that scab
prevalent in 1920, which year had the largest amoufqvtaL So’rjC hreailrfagg

_ all of the five years, and in 1921-22-23-24 which had normal rain-

’f_all or less than normal, the per cent. of scab was higher by 50 to
(0%. These computations were made on the data from check
trees which represent the actual amount of scab present in the or-
chard, and were not influenced by variations of treatment. A
study of the weather conditions during April, May and jun.e of
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these vears showed that in 1920 the periods of high. humidity
were very short, the per cent. of humidity dropping immediately
and sharply after a rain, while in the other years the humidity
dropped slowly after rains, sometimes lagging over three or four
days, and very light rains were often accompanied by high and
sustained rises in humidity. ;

Further study will be necessary to establish this apparent re-
lation to per cent. of humidity rather than actual rainfall, but it
would seem that better results from spraying would follow if
it be done before or during sustained periods of high humidity
rather than before rains. It is our belief that a close study of
the weather conditions is a safer guide for the orchardist to follow
than information as to time and duration of spore discharge,
because it is safe to suppose that sufficient spores will always be
discharged to cause a damaging amount of infection if weather

~conditions are suitable for such infection and if the trees are
protected during optimum periods for infection the desired control
will be obtained. Inability to predict these conditions accurately
will necessitate spraying a certain number of times as insurance,
timing them as near as possible to give maximum protection.

Our data show that McIntosh is the most severely attacked by
scab of the varieties used in the experiments, but the amount of
injury from all other insect and fungous pests is considerably less
than on the other varieties. Baldwin is the least susceptible to scab
but much more susceptible to sooty blotch and fruit speck, and in
most cases shows more curculio injury. Gravenstein is most
severely injured by aphids of all the varieties observed.

TESTS OF INSECTICIDES FOR THE CONTROL
OF THE ASIATTIC BEETLE. . :

Anomala orientalis Waterhouse.

M. P. ZarrPe AND P. GARMAN.

This insect has caused considerable injury to lawns in the
western part of the City of New Haven, in the vicinity where
the adults of -this insect were first collected on July 16, 1920.
In some cases sections of lawns equivalent to 60 square yards and
smaller have been ruined by the larvae or grubs, as they are
commonly called, which devoured the roots of the grass. Where
the infestation is heavy, the turf may be rolled up like a carpet.
Many of the property owners have spaded up the infested sec-
tions, collected, and killed all the grubs they could find, after-
wards reseeding their lawns. During the summer of 1924, tests
of several insectides and methods of their application were made
to determine which of these are the most practicable and efficient
in controlling this insect in the larval stage in lawns. So far as
we know, this pest has not been troublesome in gardens, with
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~ the exception of one case where a few grubs were found in a

strawberry bed near a badly infested lawn.

Previous accounts of this insect in Connecticut have been
published in the Report of this Station for 1922, page 345, and
for 1923, page 291.

Carcium CYANIDE.

~ This material was used on lawns in several tests at strengths

. varying, from four to six ounces per square yard. It is a coarse
* dust containing from 40 to 50 per cent. of calcium cyanide, and
~is very poisonous, not only when taken internally, but when the

gas is inbaled. The soil where all tests were made was a type of
light sandy loam. ‘
Two plots were laid out on an infested lawn; one containing

20 square yards was treated with calcium cyanide at the rate of

four ounces to the square yard, the other containing 60 square
yards was given a dosage of six ounces per square yard. The
cyanide dust was applied to the lawn as evenly as possible with
a hand fertilizer drill, after which the ground was thoroughly
wet down with a garden hose to wash the cyanide into the soil.
(See plates XXIV, b and XXV, a).

Before applying the cyanide, a square foot of soil was dug up
and all larvae were counted. There were 63 larvae in this square
foot of soil, most of them being in the upper three inches among
the grass roots, although a few were found six inches deep.

Other sections were also dug, and found to be similarly infested.

_ Prior to our treatment of this lawn, the owner had spaded
part of it and what sod was leit had been turned under, so that
it was buried four or five inches deep. The treatment was ap-

- plied on May 14. On May 19, many of the grubs were dead in
- both plots, but in that portion of the lawn which had been spaded,
~ before treatment, most of the live grubs were in the sod which

had been turned under, and were too deep to be killed by the -
cyanide.

A good kill was obtained on that portion of lawn which had
not been spaded, and practically all of the dead larvae were in
the first two inches of soil; below this depth there were quite a .
number of living ones. All grass on the treated portion of lawn
was badly burned by the cyanide.

Both plots were treated as one on May 31, with calcium cyanide,
using about five ounces per square yard. This time the ground
was spaded after the application, then immediately treated again,
and watered thoroughly. On this date the wind was quite strong
and blew some of the cyanide dust upon rose bushes, Spiraea
and \Weigela. Nearly all the leaves on the rose bushes were so
badly injured that they dropped off, and the Spiraea and Wei-
gela were also injured, though not so badly as the roses. The
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roses were not killed, as théy produced a new set of leaves in a

short time. ;

A few days later an examination of this plot was made and it
was foumnd that about a 100 per cent. kill had been obtained. On
May 19, several small wire cages containing three larvae and a
small piece of sod each, were buried in srhall holes in the ground
at the following depths from the surface; one hole with two
cages, one three inches, the other six inches deep; another hole
with cages at five inches and another seven to nine inches deep;
and one hole with cage four, inche$ deep. One ounce of cyanide
was then placed in a hole eiglhit-inches deep and six inches from
the holes containing the buried cages of larvae, and covered with

“soil. : :

An examination made a weck later gave the following result:

Depth Buried

Inches No. Alive No. Dead
3 LS 0
5 2 il
6 s 0
7 to 9 2 1
4 3 Not treated

On another lawn, a plot one yard square was selected and
holes made with a crowbar about six inches deep and 12 inches
apart; each hole was dosed with one-third. ounce of calcium
cyanide. After the cyanide was put into the holes, they were
filled up with earth. Another plot of two square yards was
treated in a similar manner, except that the holes were made two
feet apart and were dosed with one ounce of cyanide. An
examination of the plots a few days later showed practically no
kill of larvae on either plot.

A similar test was made at another place, using one ounce of
calcium cyanide, placed at the bottom of a hole four inches deep
and three inches in diameter, made by a sod cutter. The cyanide
was covered with soil. Other holes the same size and shape as
the cyanide hole were made at varying distances from them and
an Anomala larva in a small wire cage buried in each hole. Eight
holes with a larva in each one were made near the hole containing
the cyanide. The cyanide and larvae were placed May 28, and
examined June 11.

*No. Inches from

Cyanide Hole No. Alive No. Dead
6 1 =]
9 2 0
12 2 0
18 2 0

It may be seen from the tests that the application of calcium

cyanide by the hole method was not a satisfactory method of

* Two holes at each distance.
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~ control for Anomala larvae. This method has the advantage of

- ot killing the grass. By the broadcast method of application,
a good kill of larvae resulted, but the grass was very badly burned.
The men broadcasting the cyanide experienced a disagreeable dry-
ness and hoarseness of the throat as well as headaches. More
serious effects might be felt if operators were exposed to the
action of the cyanide for a longer time. For these reasons it
- was thought best not to recommend this material for general
public use in the control of this insect.

Sopium CYANIDE.

This is the ordinary cyanide used in combination with sul-
phuric acid and water for the fumigation of houses, greenhouses,
warehouses, etc., for the control of various insects infesting places
- that are or can be made air tight. For the control of Anomala
 orientalis, a certain amount.of cyanide was dissolved in water and
~sprinkled on the lawn to be treated, afterward wetting down
thoroughly with water from a garden hose.

Three plots were treated with sodium cyanide, using one-eighth,
two-eighths, and three-eighths ounces per plot of one square yard.
Cyanide was applied as described in the above paragraph. A

few days later the plots were dug up and all larvae collected,
with the following result: :

Ounces per

Square Yard No. Alive No. Dead
One-eighth 19 4
Two-eighths 6 12
Three-eighths 12 9

Further tests with sodium cyanide were conducted by burying
five larvae in a wire cage in the center of a plot one yard square
in area. The cyanide was applied as before, dissolved in water
and sprinkled on plots with a watering can, then watered with
garden hose. '

Ounces per

Square Yard = No. Alive  No. Dead Remarks
One-half 5 0 Grass partly killed
Three-fourths 0 5 Grass all killed
One 0 5 Grass all killed

Another plot of 24 square yards was treated with sodium
cyanide using one ounce per square yard dissolved in water and
applied to the lawn in the usual manner. Treatment was made on
June 11, and on June 17, the plot was examined and approxi-
mately 90 per cent. of the larvae had been killed. Most of the
larvae that were left alive were found rather deep in the soil. The
grass on this plot was all killed. ,

Other insecticides were tried on a small scale to determine
their effect upon Anomala. Mercuric chloride was tested on a
plot of 11 square feet, using one-tenth ounce of this chemical.
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It was dissolved in water and sprinkled on the sdil? but gave only °

one per cent. kill. :

A 10 per cent. kerosene emulsion applied to a plot one yard
square was worthless, as no dead larvae were found when the plot
was examined a few days after the treatment. )

CarpoN DisuLpHIDE EMULSION.

The most promising of the insecticides and soil fumigants tested
was carbon disulphide emulsion. There is a commercial carbon
disulphide emulsion on the market which is sold under the name
of Kokotone. This was first used on plots one yard square; in
" the center of each plot a wire cage was buried containing Anomala

larvae. Each cage was buried between two and three inches deep.

The plots were dosed with one-half pint, one-fourth pint and one-

eighth pint of Kokotone. The amount of emulsion to be used on

each plot was first diluted in about three gallons of water and.
then sprinkled on the lawn with a watering pot (Plate XXIV, a)

then the ground was soaked with more water from a garden hose
to wash the emulsion into the ground. On digging up the cages

containing the Anomala larvae two days later, it was found that

in each plot all the larvae had been killed. The grass was

slightly injured on the plots receiving one-half and one-fourth

pint of emulsion, but the one-eighth pint plot was not noticeably

hurt. “All the grass which was burned recovered after a short

time. :

Another lawn of 32 square yards was then treated with Koko-
tone using one-eighth pint per square yard, applied in the same
manner. Four days later, June 30, the lawn was dug into and
61 dead larvae and pupae were found, also two dead adults. In
another place a bunch of tall grass under a Spiraea bush was
dug up and five dead pupae and two living larvae were found.
This amounts to about a 97 per cent. kill. Grass on this plot was

slightly injured but soon recovered.

Kokotone was again used late in the fall on a plot of lawn the
same size as above. The amount of Kokotone used and the
method of application was the same as on the above plot. The
‘temperature of the air was much lower than on June 30, and the
soil temperature was 67° F. This probably accounts for the fact
that we found only about a 70 per cent. kill when the lawn was

examined on October 9. The gas from the carbon disulphide .

is apparently not given off fast enough at low temperatures to

give a high percentage of kill. i
It is also apparent from the work done thus far that it is im-

portant to saturate the soil with water after the emulsion is ap- -

plied in order that it may reach and surround the grubs. It works
both as a contact insecticide and as a fumigant when applied in
this manner. :

<
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Home made carbon disulphide emulsion was prepared after a
.~ formula given by Leach and Thomson' in an article on the
~ “Control of Japanese Beetle Larvae in Golf Greens.” This for-
~ mula calls for 12.5 grams of resin-fish-oil soap dissolved in 87.5
~ cubic centimeters of water. This is heated until the soap is dis-
_solved, then the solution is allowed to cool, after which 250 cc. of

carbon disulphide is added and the mixture agitated until a white i
- creamy emulsion is obtained. We have found that a fairly stable
. emulsion can be made by substituting either fish-oil-soap or the
- ordinary naphtha laundry soap for the resin-fish-oil soap, and is
- satisfactory for immediate use.

~ Two plots of one square yard each were treated with this emul-
sion, one made from fish-oil soap and the other from naphtha
Jlaundry soap. In the center of each plot before treatment a small
“wire cage containing two .4nomala larvae was buried about two
or three inches deep. Two liquid ounces of —emulsion were
- used on each plot diluted with three gallons of water and then
~ watered with five gallons of clear water. On examination a few
days later, all larvae were found dead. The grass was not
injured.

~ STUDIES OF THE HABITS AND CONTROL OF THE
ORIENTAL PEACH MOTH IN 1924.

PrirLir GARMAN.

The Oriental peach moth showed up again in Connecticut in
1924 and was on the whole more abundant than in previous years.
It appeared for the first time in appreciable numbers in the peach
growing district about Wallingford where a number of growers
reported its presence. It was found largely in the southwestern
section of the State and in the central section extending north-
ward from New Haven into Hartford County. One orchardist
near the Massachusetts line stated that he had seen “worms” in
his peaches similar to those of the Oriental peach moth, but
this locality is well to the north of the main infestation and its
presence should be observed another year in the same locality
in order to make sure that it has become established. A ques-
tionnaire sent out in October to about 20 peach growers
indicated that the insect was present in 11 of their orchards
- but most of those reporting it were of the opinion that it did
little damage. In the orchard at Conyers Farm, Greenwich
- about the same amount of damage as occurred last year was
observed by the men in charge, but the possibilities of the pest
are evident in the amount of damage found in some of the ex-
perimental blocks, where the infestation amounted to from 14
to 23 per cent. of the crop. In that orchard the variety most
heavily infested was Belle of Georgia.

! Journal of Economic Entomology, Vol. 16, page 312.
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Observations on the life history of the insect were made during
the summer and though necessarily incomplete, some of -the re-
sults are given herewith. ;

June 9—No sign of the Oriental peach moth at Greenwich or New
Haven. . AR
June 23—A few tips infested at Greenwich, the larvae one-half or
two-thirds grown. 7 :
June 25—TPirst infested tip seen at New Haven. ; { ;
June 30—Most of larvae have left twigs at Greenwich; signs of one
having entered a peach—~doubtful. :
July 8—Pupae obtained from June 23 material.
July 9—Four adults emerged from June 23 material.
July 10—Three adults emerged from June 23 material. 5 5
July 14—Many young larvae observed in tips at Greenwich—one in
: each. : ;
July 21——Orf)e adult emerged from July 23 material. -
July 25—One egg found on tree at New Haven. i
July 28—Many larvae observed in young orchard at Greenwich.,
Aug. 3—Eight adults emerged from July 14 material.
Aug. 5—One adult emerged from July 14 material.
Aug. 7—Three adults emerged from July 14 material.
Aug. 8—One adult emerged from July 14 material.
Aug. 11—Four adults emerged from July 14 material.
Aug. 12—Two adults emerged from July 14 material.
Aug. 13—Twelve adults emerged from July 28 material.
Aug. 14—Four adults emerged from larvae obtained July 28.
Aug. 14—One adult emerged from larvae obtained July 14.
Aug. 15—Collected many small larvae in tips of young trees.
Aug. 15—Hale thinnings gave a total of 1 per cent. infested.
Aug. 25—Two adults emerged from July 28 material.
Aug. 28—Two adults emerged from July 28 material.
Sept. 1—One adult emerged on this date.
Sept. 9—One adult emerged on this date.

Grouping the adult emergence (from larvae collected ]unft 23,
July 14p a§d 28; August 15 and 22 and September 13, 25, 29
and October 1), we obtain the following results:

Julplil=0" otit it Rbes 0 Adults
July 92100 S s e 8 :
Julya2l Mmoo Ui ie e 0

T e TR S el 12

ST e eI (ot 24

Angr 1420 o lb e it 15

Atig. 21-Septi oo i 14

Sept =90 Selia iR 2
Septisgslns e UR e (0]

All larvae spinning after August 25 hibernated and did not
pupate. Larvae were abundant in fruit from September 13 till
October 2, but none of the larvae obtained at this time pupated.

We estimate the presence of at least three bropds in Connecti-
cut, but it is evident that adults of the insect did not reach the
maximum period of abundance in 1924 until August and that the
larvae were most abundant from August 15 until the last of
September. From this it is apparent that some of the control

<
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measures must be used towards the latter part of the season if

‘the insect is to be controlled effectively.

A general summary of the habits of the Oriental peach moth

has already been given® and it is advisable to mention here only

'such‘ features as bear directly on its control, or affect its economic
status. ~ The eggs are laid on the underside of the peach foliage
and sprays must be made to cover the leaves thoroughly if control

- isto be secured. The very short length of the egg stage naturally
necessitates frequent nicotine or other egg sprays and at least one

a week would appear to be necessary from this standpoint alone,

The young larvae soon after hatching may be killed with arseni-
cals® but the older larvae are not easily killed as has been re-
peatedly demonstrated. Thus we find arsenical applications of
little use in mid-summer when the larvae are migrating from twigs
to fruit, but later in the season when many go directly into the
fruit, such applications may possibly be more effective.

The larvae frequently spin on the ground or near the ground
on the trunk and clean cultivation together with such controls

- as the use of paradichlorobenzene, winter strength lime-sulphur

and the like should be of help. The silken cocoon of the larva is
water proof and it is not known exactly how sprays of the sort
mentioned affect the larvae. Owing to the fact that many of the
drop fruits which fall shortly before harvest time contain larvae,
it would seem advisable to remove this fruit from the orchard
and destroy it as soon as possible because it furnishes material for
reinfestation.

Larvae entering peaches some time before ripening usually leave
conspicuous evidence of the infestation due to the fact that gum

is rapidly thrown out by the growing peach. Early fruit, too, is

often infested by
result there is usuall

lar_vae migrating from the twigs. As a
y little difficulty in grading out early infested

peaches. Larvae which enter the fruit, however, when the latter

begins to ripen (ow

ing to the fact that little gum is thrown out

and to the fact that many very minute larvae enter direct from
the egg) cause much infested fruit which cannot be detected.

Many of the larvae

enter at the stem end and as shown in the

illustrations (See Plate XXVII, a), leave only a very insignifi-

cant trace at the point of entrance.

Still others enter through

the side of the fruit and the frass thrown out at the point of en-
trance may be washed off or rubbed off in handling which results

in a fruit wholly without external
fruit cannot be graded out and some

signs of infestation. Such
of it naturally finds its way

to the consumer as well as being shipped into districts where the

Oriental peach moth is not yet established ; sometimes with un-
fortunate results.

! Britton, W. E., Conn. Agr. Exp. Sta., Bull. 256: 284-287; 1923.
2 Peterson, Alvah, Journal of Economic Entomology, 13: 391-398: 1920.
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We have been much surprised at the amount of fruit infested
in some orchards in 1924, especially when the amount of twig
injury was relatively small as will be seen in Table 4. Such an

increase may be due to the normal increase of the pest but there
are also other possibilities—namely that of the shipment of wormy .-

fruit from other infested sections and ‘the consequent increase

of the insect in the particular district concerned. Possibly there

is also a natural flight of the moths in late summer similar to the

case of the cotton moth and apparently so with the corn ear worm.
The adults-are active abofit.sundown, but have been seen near

midday by some workers’. There is some possibility that adults

may be killed by nicotine or other dusts; but not much is known
of this phase of the problem.

In general the history of the Oriental peach moth thus far has

been that it appears in destructive numbers for a few years, and
then becomes relatively scarce. This has apparently been the case
in Maryland and Virginia, due without doubt to the beneficial
action of parasites. How often these waves of injuriousness will
occur remains to be seen, and what will happen next year in
Connecticut is only a guess but it will probably increase in inten-
sity in sections hitherto not greatly affected, and decrease in sec-
tions where the greatest amount of damage was done in 1924.

CoNTROL EXPERIMENTS.

The only field control experiments were conducted at Conyers
Farm and were made possible through the kindness of Messrs. G.
A. Drew and H. B. Reed, who granted the use of the treated
blocks and furnished the labor for spraying and other operations.
Four plots were used each consisting of six rows containing 54 to
61 trees. Nearly all were bearing, well cared for, and fertilized
so that good growth resulted and a good crop of fruit was har-
vested, amounting in many cases to 10 to 15 baskets per tree.

The ingredients of the sprays and dusts used are as follows:

(1) Nicotine sulphate, % pint to 50 gallons.

(2) Lead arsenate, 1 pound to 50 gallons.

(8) Self-boiled lime-sulphur, 8-8-50 formula.

(4) P. & G. Naphtha soap, 2 pounds to 50 gallons.

(5) Casein lime spreader, 3 pound to 50 gallons in sprays containing
lead arsenate and self-boiled lime-sulphur.

(6) 90-10 sulphur-arsenate dust.

(7) Commercial nicotine dust, guaranteed 2.7 per cent. nicotine.

The following applications were made on the four different
blocks :

1 Guyton, T. L., Journal of Economic Entomology, 17: 415; 1924,
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(1) Fungicide only—self-boiled lime-sulphur, June 9 and July 14.

(2) Self-boiled lime-sulphur plus lead arsenate, plus nicotine sulphate,
plus casein lime, June 9 and July 14; nicotine sulphate plus soap,
June 30, July 28 and August 15.

(3) Self-boiled lime-sulphur plus lead arsenate, June 9 and July 14.

(4) Sulphur arsenate dust followed by nicotine dust, June 9 and July

: 14; nicotine dust, June 30, July 15 and August 2.

Counts were made of all drop fruits from 10 selected trees in
the center of each block and of all fruit from five selected trees in
each block, the scoring being done by exterior examination, grad-
ing into infested and uninfested lots. A number of each of these
lots were then cut open and the correction for infested peaches

~ overlooked in the first grading, applied to those figures. The

results are seen in Table 3.
No conclusions will be drawn from these experiments until

‘checked by similar tests, but they are presented here in order to

show what was obtained in the way of control measures in 1924.

ORIENTAL PEACH MOTH CONTROL —1924.

TABLE 1 —PickKED FRUIT FROM FIVE SELECTED TREES.
Block

No. = Treatment Good Infested P;;f(e:se{étci
10 Fungicide only,

2 sprays 3,237 393 10.8
2’ 5 sprays containing

nicotine sulphate
: 2 with lead arsenate 2,528 190 6.9
3 Fungicide plus

lead arsenate 3,539 408 10.3
4 5 dusts containing :

nicotine, 2 with

arsenate 1,847 63 3.2

\ TABLE 2—ALL FRUIT FROM FIVE SELECTED TREES.

e e 4,040 655 13.9
Do lenlna ot K ISl 3,518 301 T oS
Samkeediall o a8 4,036 556 1201
L SRR e b g Lol T 3,867 280, 6.0

L S el Bl S lIE S N, o, 2,786 2 844 23
e e LS e TR 2,167 351 14.
AR s e s 1,692 218 15
TABLE 4—TwiG CouUNTs oF ALL TREEs Mape Jury 28, 1924,
Block No. Trees Total No. No. Injured
No. Treatment in Block Injured Twigs Twigs per Tree
(ke Simmcits ofl P e 54 318 j 5.8
2 syt ks W R 61 77 2.9
S BN R e T e 8 56 192 3.4
AR s il e 56 178 3ul
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EFFECT OF VARIOUS INSECTICIDES ON THE EGGS :

OF THE EUROPEAN RED MITE (P. pilosus C. & F.)
Pririp GARMAN, o

Since the publication of Bulletin 252, on the European red mite,
a number of tests have been made of the killing power of certain
insecticides on the winter eggs. These,tests are laboratory tests
and results are comparable to what was obtained in previous
experiments. For convenience, two proprietary oils now on the
market have been compared and the results are shown in Table 2.
Results in this table are a total of all tests made to date, including
those reported in Bulletin 252.

TaBLE 1.
Total No. of Hatched
Materials Used Eggs Number Per Cent,
1. Niagara dormant dust ... oo b6 119 19 15.9
2. Soluble sulphur 1 oz. in 1 quart..... 115 29 25.2
o2 “ ¥ i« i e 198 32 161
g R e T 478 Lhog 20.5
5 o« SR T e 230 99 43.0
6. ¢ R R e 201 49 24 .3
7. bumneco spray oil 15, 0L T 8 o0 231 1 4
Rt SRR R e R 323 12 AT -5
9z A L B R e Sheen 548 3 {5
AN SR R R R 227 i 4
LIS Carboleterl =160 e dniias s i, 282 8 1.0
o | 8 3L e R s 332 2 2 .6
13 Volcks 300 " oe it 467 2 4
T BRI e oA e S s S i e 469 9 1.9
15. Sherwin Williams Free Mulsion 1-15 202 4 1.9
16. Check—no treatment. ............. 483 225 46.5

Note. Tests 2-5 were made with fresh soluble sulphur of good yellow
color; No. 6 with the same material after standing a year. <

TABLE 2.
g Total No. of Hatched
Materials Used : Eggs Number  Per Cent.
1t acaleetdet b ol s ST voe. 4,853 238 4.9
2. . 20 182 0 0.0
3 o Is2ar el aele sy 1,258 68 oL d
4 4 1=B0am o O 968 66 6.8
5 eSimero =l hs e e 1,055 18 - Ly
6. % =200 e R0 1 4
7 e e e Se e E 180 6 3.3
8 e T D Rl e e el 325 56 R s

The percentage of hatch in the two lots should not necessarily
be taken to indicate superiority of either oil, since the experi-
mental error and variation is considerable. The experiments,
however, indicate consistently that a dilution of 1 to 20 or 1 to 25
does not greatly reduce the toxicity of miscible oils of this type.
As indicated in Table 1, soluble sulphur compounds do not give
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as high a mortality in laboratory tests, although they have in
common with oils, the property of covering all parts of the twig
and “crawling” into spots not actually reached by the spray.

Some criticism of Table 14, Bulletin 252, has been received
from manufacturers. Owing to omission of results in Table 11
from the final summary, Sunoco Spraying Oil was placed at the
bottom of the list. Revised from the data as summarized in
Table 14 from previous records in Bulletin 252, the last five
items should read.

Exp. Hatched Possible Kill Number

~ No. Treatment Per Cent. Per Cent. Eggs Used
g8 Wormol & ool ik L 9.2 83.4 ilak
e Dcalecide o e el 6.8 87.3 8,154
2 Sunoco Spray Oil .. .. ... 4.3 92.1 1,573
13 29, Red Engine Oil Emul- ;

& Sl@0r U I I A 3.3 93.8 968

- 14 Jarvis Compound. ...... .6 99.0 896

The original .idea of this table was not to indicate superiority
f any particular product especially where percentages are close,
since the conditions of experiment varied, but was intended to
how the increased kill in the case of certain types of miscible oils
wver other ovicides, namely lime-sulphur compounds or substitutes.
lowever, in view of the possible harm done to certain manu-
facturers of spray materials we take pleasure in revising the lat-
- ter part of this table and presenting it in corrected form. -The
1igures represent a summary of all tests made with different
dilutions and obviously should not be used as a direct comparison
of different products.

THE ALCOHOL-FORMALIN SOLUTION FOR CONTROL
' OF AMERICAN FOUL BROOD.

PuiLip GARMAN.

Dr. J. C. Hutzelman was the first to demonstrate that combs
containing American foul brood may be successfully sterilized
with a mixture of formalin and alcohol. For this purpose he
used' a solution of 20 per cent. formalin in alcohol, soaking the
combs 48 hours after extracting all honey. He reports the stic-
cessful sterilization of many combs. These facts together with
the recommendation of this treatment by one of the largest
manufacturers of bee supplies makes it advisable to explain the
methods more fully, examining the constituents of the solution
in detail in order to know what may be expected of it.

The procedure in general* is as follows.—Infected hives are
removed to a “hospital yard” away from the main apiary, the bees
shaken, hives disinfected and the combs treated according to the
following method. The cells are uncapped, honey extracted and
the combs are then placed in warm water which is later thrown

1 See references at the end of this article.
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out in the extractor. This treatment is necessary in order to re-

move all traces of honey which might remain in the combs and

interfere with the disinfection. The combs are then placed in

the alcohol-formalin solution and allowed to remain 48 hours after

which the formalin solution is extracted and the combs allowed

to dry. After these operations are compléte, the bees are given

a new queen and returned to the disinfected hive and combs. .

Some workers state that it is not necessary to uncap all cells
before immersion in the solution, but the advisability or inadvisa-
bility of this method has not heen fully demonstrated. Knowing,
however, the nature of the disease, that is, its bacterial origin,
and the difficulty in getting rid of such diseases, it seems neces-
sary to omit no precautions and to exercise the greatest care in
treating the combs, It is known, moreover, that spores of Ameri-
can foul brood may remain without germination for many years
and the inadvisability of basing conclusions on one season’s work
seems undesirable, unless of .course the disease reappears within
that time.

The minimum amount of the solution required is not less than
five gallons and for practical purposes not less than 10 gallons
should be purchased. For larger amounts special tanks should
be constructed and special equipment obtained*. The material
may be used repeatedly according to the manufacturer’s recom-
mendations.

Alcohol-formalin solution is very irritating and troublesome
to handle. The fumes given off are stifling especially if confined
to a closed room. We therefore recommend that it be handled
in the open or in a place where there is plenty of ventilation. If
the contents of each comb after soaking in the solution, are shaken
back into the treating tank, fumes will be produced which will
cause much discomfort to the operator. It is best to place the
combs in the extractor direct, cover same and extract under
cover; and it is especially desirable to handle the combs being
treated with rubber gloves or some tool which will prevent the
solution from coming into contact with the hands.

Formaldehyde gas dissolved in water is known commercially
as formalin, and contains about 40 per cent. formaldehyde gas.
Information about the process of manufacture reveals that for-
maldehyde is made from methyl or wood alcohol and the solution
usually contains some of this chemical as a stabilizer. In nearly
all formalin solutions obtained on the market there is also some
paraformaldehyde, a white insoluble substance derived from for-
maldehyde. If this substance remains in the combs they will
smell of formaldehyde long after the combs have been dried.
"The best way to remove paraformaldehyde should enough remain
to be noticeable, is apparently by the use of sodium sulphite*

*A chemical used in photography costing about 25 cents a pound.
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solution. Combs containing a large amount of paraformaldehyde
were successfully treated at the Experiment Station by soaking

~ after drying in a solution of this material containing 1 pound in

8 gallons of water. e

The question very naturally arises whether it will pay the aver-
age small beekeeper to disinfect with alcohol-formalin solution.
The minimum amount of the solution which may be used is about
10 gallons. At present prices this will cost about $15.00. It

~ will follow that should the value of the stock or combs infected

rise greatly above this initial cost, it would be to the advantage
of the person interested to make use of the solution: otherwise
it would seem better economy to destroy completely the infected

~ bees and equipment. For the larger beekeeper who is liable to

encounter the disease year after year, it should be of more value.
Reports from other states seem to be favorable, but the opinion
of Connecticut beekeepers is not definitely formed regarding the
economic value of the treatment and several years will probably

‘elapse before we shall know whether it will receive the endorse-

ment or condemnation of beekeepers in general.
So far our experiments have not demonstrated conclusively
whether the solution will or will not control American foul brood.

~ Work along this line is to be continued.
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THE ‘EGG OF THE BLUEBERRY SPITTLE-BUG,
Clastoptera proteus Fitch.
Pririp GARMAN.

Eggs of this species were obtained in 1924 from bugs kept in,
corffinement on growing plants. A search during the winter
brought to light many old egg punctures and some live eggs in a
similar position on wild bushes. Since the eggs of the species
have not been recorded it seems advisable to describe their gen-
eral form and location.
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The eggs of Clastoptera p%oteus are similar to that of the alder

bug C. obfusa and are laid beneath the bark on the outer twigs:
They are sometimes thrust directly into the plant parallel to
the axis of the stem and sometimes diagonally. Not miore than

three have been observed in a single puncture though only one

may sometimes be found in each. Somie of the characteristic
punctures are shown on Plate XXX, f. .

Total length .7 mm. greatest width .35 mm.; rounded at one
end and tapering to a rather definite point at the other.

The eggs of six species representing four of the five genera
of spittle-bugs occurring in this section are now known ; leaving
only the egg laying habits of Aphrophora species yet to be dis-
covered. In general it may be stated that those eggs known so
far are similar in form, being pointed at one end and rounded
at the other, the only great differences being those of size. All
are placed on the plants themselves, being either thrust into dead
stems, into the sheath of the growing plant or just beneath the
bark on new growth. The function of the rather stout ovi-
positors of members of the group therefore is plainly evident.

A list of references relating to the eggs and egg laying habits
is given herewith.

Philaenus lineatus (Linnaeus), Barber, G. W. and Ellis W. O., Psyche,
29:3:1922. Garman P., Conn. Agr. Exp. Station, Bull. 230; p. 328: 1921.

Philaenus leucophthalmus (Linnaeus), Barber, G. W. and Ellis W. O.,
Psyche, 29: 3: 1922,

Clastoptera obtusa (Say) Garman, P., Ann. Ent. Soc. Amer., 16: 155:
1923. v

Lepyronia quadrangularis (Say) Garman, P., Ann., Ent. Soc. Amer.,
16: 160: 1925. Doering, Kathleen. Kans. Univ. Science Bull., 14: 536:
1922, .

Philaronia bilineata (Say). Barber, G. W. and Ellis W. O., Psyche,
29: 3: 1922. 1 il

THE WOOLLY APHID OF APPLE AND ELM.
Eriosoma lanigerum Hausman.

The apple tree woolly aphid is said to occur throughout the
world wherever the apple is grown. In England it is called the
“American blight” and in Germany the “Blutlaus.” It is a bark
feeding aphid with two forms; one on the roots and the other on
the twigs and branches. - It is generally noticeable above ground,
on account of the bluish-white patches on the twigs, shown on
Plate XXIX, ¢ with reddish-brown aphids close to the bark. The
whitish color is due to many minute filaments of wax secreted and
protruded by small pores in the epidermal coverings of the bodies
of the aphids. These aphids often cluster in wounds such as
scars, cankers or where branches have been cut off, and prevent
their healing. In some cases, galls are formed on the twigs by
the clusters of woolly aphids, and these galls together with the
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whitish wax adhering around the margins of wounds are an
indication of the presence of the pest. Several years ago, a
seedling apple came up in a protected place just south of one of
the Station buildings, where it was allowed to grow for several
ears. Each summer nearly every branch bore one or more of
the bluish white patches, each patch being a colony of woolly
aphids. Later the little tree was literally covered with swellings.

or galls on the twigs and branches as the result of the infestation,

and the tree was finally removed to make room for needed im-
provements.

On the roots, galls are nearly always formed by this insect;
and where this infestation is heavy, the root system may be only

‘a mass of galls. These galls decay, often ruining the root system

of the tree. I well remember some 12 years ago, a man in
Groton purchased several hundred apple trees from a Tennessee

- nursery, and when they arrived, many of the trees had lost all

of the smaller roots by decay following woolly aphid infestation.
Some of the old stump roots were photographed and are shown
on Plate XXIX,b. Most of the trees had galls on the roots but
many of them had decayed and were worthless for planting. I
was asked to make a statement and issue a certificate regarding
the condition of this stock, to be used by the purchaser in making
adjustment with the nurseryman. I also wrote to the nurseryman
and to the official in charge of nursery inspection in Tennessee,
and hope that such stock will not again be shipped into Con-
necticut. The root form also produces the white wax filaments
but these are shorter and less conspicuous than is the case with
the aerial form. )

- The woolly aphid is a much more serious pest further south
than in Connecticut, but no doubt it causes some damage here.
Nursery trees and young orchard trees are more seriously injured
than larger and older orchard trees. The Northern Spy and
some other varieties are said to be more or less exempt from
attack. In examining apple twigs in the spring of 1924, evi-
dences of the presence of woolly aphid were found in every one
of 18 orchards submitting twigs, covering all parts of the State
except New London and Windham Counties. Though perhaps
the woolly aphid is not a major pest in Connecticut, some atten-
tion should be paid to it particularly in nurseries, and in newly
established orchards. We believe that it will not seriously injure
trees in Connecticut after they have become well established and
have reached bearing size. \

Gillette and Taylor state that “If Colorado orchardists should
vote their opinion as to what ought to be called the worst or-
chard pest in the State, it is very doubtful whether the codling
moth or the woolly aphis would carry off the honors.”*
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- Lire HisTory.

The winter eggs are laid in the crevices of the bark on elm trees
probably in September, and hatch in early spring. The aphids
hatching from these eggs are wingless females, called stem moth-
ers, which feed upon the expanding leaves and become mature

late in May and cause the leaves to curl or form rosettes. Their .

young are also wingless and are born alive like the other summer
generations of most aphids. The next generation, however, have
wings and are known as spring migrants; they mature the latter
part of June and migrate to.apple trees. Sometimes they go to
pear, quince, hawthorn or mountain ash. There are three sum-

mer generations in Maine® and in August winged females appear .

and shortly afterward lay the winter eggs.
According to Slingerland and Crosby, the development of the
root form is quite similar to that of the form on the twigs and

branches, though perhaps not fully worked out; also that “many -

of these wingless agamic nymphs persist on the roots, and some
of them even on the tree above ground, all the year through
even in New York State and other cold northern latitudes.”*

CoNTROL MEASURES.

In general, orchardists should be advised not to plant trees
with many galls on the roots. Nursery trees which have been
seriously injured by the woolly aphid should be destroyed. Those
which are not injured but which show evidences of infestation
should before planting be either fumigated with hydrocyanic acid
gas, or treated by dipping the roots in a nicotine solution contain-
ing a spreader, ‘or .in kerosene emulsion containing 15 per cent.
kerosene. Hot water (130°-150° F.) is also recommended. Lime-

sulphur, however, should not be used, as it may cauSe injury to -

the small roots.

In Missouri in 1896, experiments were rather successful in
treating ten yvear old trees in the orchard by removing four
inches of the top soil around each tree for a distance of two feet
from the trunk and scattering evenly over this area four or six
pounds of tobacco dust, then replacing the soil. With nursery
‘trees, the dust was placed in trenches close beside the rows. In
Georgia® more than ten years later, similar and more detailed
experiments with various forms of tobacco in excavated areas
and trenches gave very unsatisfactory results, but by removing
three inches of the surface soil extending from one and one-half
to four feet from the trunks, depending upon the size, and treat-
ing with 15 per cent. kerosene emulsion, good results were ob-
tained. [From three gallons of this emulsion on the smaller areas,
to six gallons on the larger, saturated the soil to a depth of from

two to four inches, and it gradually permeated the soil to a depth

of a foot or more and the odor lasted. for many weeks.

During the seasons of 1914 and 1915, Mr. B. R. Leach of the
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 Bureau of Entomology, conducted experiments against the woolly
aphis in Virginia using various materials including kerosene emul-

sion, sodium cyanide, and carbon disulphide emulsion. His best

 results were obtained with carbon disulphide emulsion at the rate

of one-half pound in four gallons of water, thoroughly agitated.

E A shallow basin was made around the tree and three-fourths of a

gallon of the emulsion per square foot of soil was applied in the
basin. He found this method quite satisfactory on small trees,
where the conditions are favorable. The applications can be made
at any time during the summer months, but are successful only

* when the soil is moist. Since Mr. Leach carried on these experi-

ments, a soap emulsion of carbon disulphide has been manufac-
tured and is now sold on the market. It is also possible to make

~ at home a fairly good emulsion, and it is believed that these soap

emulsions would also be effective in killing the root forms of
woolly aphis, particularly after the proper proportions have been
determined. Such emulsions have been used in this Department
to kill the grubs of the Asiatic beetle, and did not injure the

B grass.

The aerial form of the woolly aphid can readily be killed by
spraying with kerosene emulsion, or with nicotine sulphate and
soap. !

LITERATURE.

The economic literature of this species is very voluminous, and only
a few references are given here.
1 Gillette, C. P., and Taylor, E. P., Bulletin 133, Colorado Agricultural
Experiment Station, page 5, 1908.

~ 2Leach, B. R., Bulletin 730, United States Department of Agriculture,

pages 29-40, 1918.

- *Patch, Edith M., Bulletin 256, Maine Agricultural Experiment Station,
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4 Slingerland, M. V., and Crosby, C. R., Manual of Fruit Insects, page 156,
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THE LIME TREE WINTER MOTH.

Erannis tiliaria Harris.

This native American insect occurs throughout the eastern
United States and Canada, westward to the Rocky Mountains.
The larvae feed upon the foliage of apple, pear, linden, birch,
elm, oak and hickory and probably other forest trees. As a rule

it is not very abundant in Connecticut and therefore little atten-

tion has been paid to it. Occasionally it becomes so abundant
as to cause damage by defoliating trees, and such may be the case
in ‘Connecticut in 1925, as the male moths were very abundant
in October and November, flying around electric lights in cities
and villages. Not only were the moths noticeable in Connecti-
cut, but were reported as being abundant throughout Massa-
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chusetts and portions of New York State. On November 1,

a specimen of the male was received from Sharon witl a state-
ment that it was very abundant there, and since then I have
learned that the caterpillars of this insect in the summer of 1924
caused noticeable damage to the beautiful-elm trees on the village
green. Hence, all persons responsiblé for the care of valued

shade trees, whether on public or private grounds, should be

warned to look out for the depredations of this insect early in
the coming summer. = : :

Other common names of the ‘caterpillars are: lime tree span
worm, lime inch worm and ten-lined inch worm. '

INJURY.

The injury consists in the caterpillars feeding upon the leaves
during the month of May. This may well be ascribed to canker
worms as it has a similar appearance and occurs at about the
same time. In fact the larvae or caterpillars are often found

feeding with canker worms, but as they are larger and have a

more distinctly yellowish color on the lower portion of the sides
and on the under surface, they can readily be distinguished from
them. In 1912, this insect appeared in large numbers in western
New York, and riddled the foliage of apple and cherry trees
along the roadsides and to some extent in commercial orchards.
Linden and elm trees were also partially defoliated.? In 1914,
an outbreak of this insect was reported from Ulster County, N. Y.,
and orchard and woodland trees were attacked.?

At first the caterpillars eat elongated holes, but when they are
abundant they completely riddle the leaves. ' :

Haprrs aAxp Lire HisTory.

Like the canker worms, this insect has one generation annually,
the females are wingless, the caterpillars feed upon the leaves at
the same time of the year and loop in crawling. The eggs hatch
in April or early in May and the caterpillars become fully-grown
early in June and transform to the pupa stage in cells in the
ground. Some may pupate in May and usually all have pupated
by the middle of June. The caterpillars have the habit of re-
maining rigid in one position or feigning death, sometimes fas-
tened only at one end and the other standing out in a straight
line like a twig. In Connecticut the adults for the most part
emerge in the fall, though according to Dr. Saunders, in Canada
fall emergence is rare and most of them emerge in spring.

One of the best biological accounts of this insect published in
recent years is by Professor W. J. Schoene, in Bulletin 421, of
the New York (Geneva) Agricultural Experiment Station, page
376, Plates V and VI, May, 1916, and the present writer has
drawn upon it freely. Professor Schoene records no observations.
on the hatching of the eggs, but states that the females in a cool
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room continued to oviposit for a week, scattering their eggs over
the bark, some in cracks, some under the edges and some on ex-
posed situations ; also that 533 eggs were taken from the abdomen
of one female.
"~ On October 15,1924, the males were quite abundant around
electric lights, and several were collected. They did not disappear
at once but were seen on warm nights through the remainder

- of October and November. ~Mr. Rogers spent some time looking
. over trees but did not find any females. The writer collected

three females from the trunks of woodland trees, November 20,
_in Macedonia State Park, Kent.

The Station collection contains males collected by the writer
in New Haven, 25 November, 1905; 7 November, 1906; 15 Oc-
tober, 1924. Two specimens from Pemaquid Point, Me., col-
lected in August, 1906, by Professor H. W. Foote are also in our
collection.

DESCRIPTIONS.

Egg: Cream color, shape somewhat cylindrical, bluntly rounded

at the ends. The sides and one end where the cap is situated are
marked with compressed hexagonal reticulations, most pro-
nounced on the cap. Laid singly or sometimes in loose clusters
generally attached by one side. Length about .9 mm., width
about .52 mm. The eggs are shown on Plate XXX, c.
- Larva: A bright yellow looping caterpillar with rust-brown
head and ten crinkled black lines extending longitudinally along
the back. There is great variation in width of these lines; so
‘that the dorsal view of some caterpillars is nearly black, and
others are distinctly light-colored. The outer black line or stripe
is often heavier or more pronounced than the others and is wavy,
giving a scalloped appearance to the margin. The under sur-
face is yellow and paler than the yellow between the black lines.
Legs and prolegs yellow. Length of mature larva, nearly 1.5
inches. See Plate XXX, d.

Pupa: The pupae are brown, slightly more than half an inch
in length and rather stout, though the females are somewhat

- shorter and thicker than the males. The pupae of both sexes

terminate in a sharp point.
Adults: Male, forewings buff, marked transversely with two

- wavy brown bands, and sprinkled with fine brownish dots; rear

wings, lighter buff or nearly white with no prominent markings.
Scales of head, thorax, abdomen, and legs and antennae about
the same tint as ground color of forewings. Wing-expanse about
1.75 inches.

Female, wingless, greenish-yellow, varying to light gray or
brown, with two rows of black spots on the back. Legs and
antennae are ringed with black and yellow or the ground color.
Length about half an inch. : ;

Both sexes are shown on Plate XXX, a and b.
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