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Report of the Board of Control

THE CONNECTICUT AGRICULTURAL
EXPERIMENT STATION

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

As required by law, the Board of Control of the Connecticut
Agricultural Experiment Station herewith respectfully presents its
report for the year ending October 31, 1920.

CHANGES IN THE STATION STAFF.

Miss Etta L. Avery, who had rendered efficient service for nine
years as stenographer in the forestry department, died on March
8, 1920.

" Michael D’Esopo, assistant chemist, resigned December 1, 1919,
to accept an engagement elsewhere.

To fill vacancies in the staff of the chemical department, R. E.
Andrew, M.A., began his duties on November 10, 1919, and Owen
Nolan on April 1, 1920.

John T. Ashworth succeeded I. W. Dayvis as deputy in charge
of gipsy moth work, on June 1, 1920.

K. F. Chamberlain, assistant in entomology, resigned March
1, 1920.

Samuel T. Sealy was appointed deputy in charge of mosquito
work in April of this year.

W. C. Pelton, in charge of vegetable work, resigned May 1,
1920, to accept an assistant professorship in Pennsylvania State
College. -

A brief summary of the work of the year follows:

THE BOTANICAL DEFARTMENT.
Dr. Clinton in Charge.

. An extensive study of the life history of the rusts, Petrie dish
Infections with rusts, as well as a special study of the pine blister
rust, are being carried on by Dr. Clinton with the assistance of
Miss McCormick.

Dr. Clinton also continues his study of peach yellows.
. During the year a disease survey of tobacco has been prosecuted
In codperation with the Extension Department of the Conn. Agri-
cultural College and the Hartford County Farm Bureau; and for
the purpose a temporary summer laboratory for the Station’s use
was established through the courtesy of the Hartford County
Farm Bureau at its headquarters in Hartford. A report of this
survey has been prepared.

Special studies of the black rot of tobacco (Thielavia) are being
carried on by Miss McCormick.
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Dr._' Bailey continues as Expert on Diabetic Foods for the
American Medical Association, a referee of the Association of
Official Agricultural Chemists, and State Chemist.

THE ENTOMOLO61CAL DEPARTMENT.
Dr. Britton in Charge.

On account of the Federal quarantine, the importation of for-
eign nursery stock has greatly decreased, only seventeen shipments
requiring the entomologist’s Inspection, of which eleven were in-
fested with insects or fungi.

Ninety-five nurseries were officially inspected and sixty-five or-
chards and gardens examined.

Four hundred and eighty apiaries, containing about 2,250
colonies, were also inspected, to eliminate foul brood.

In codperation with the Federal Bureau of Entomology the
work of controlling the gipsy moth has been actively prosecuted.

The number of infestations found and the number of egg clusters
destroyed have been about the same as last year. For this depart-
ment a new automobile truck power sprayer and two new Ford
trucks have been purchased. A Ford touring car has also been
acquired by exchange.

An experiment on the efficiency of dusting compared with spray-
ing to control insects and fungi has been carried out in the apple
orchard of Mr. W. F. Platt in Milford. About 116 large trees
were included and all the fruit from certain trees in each plot
was examined and scored.

1Spgaying tests to control the potato aphid have also been com-
pleted.

Mr. Zappe has studied the life history of a new species of saw-
fly on Austrian pine and has made preliminary studies of the hatch-
Ing and development of the apple red bug and apple leaf-hopper.

Dr. Garman has studied the life history of the bulb mite and
measures of control, and the results are now ready to publish.
He has found in six widely separated Connecticut orchards the
European plum mite, a species not hitherto known to occur in
this country, but since reported in New Jersey and Pennsyl-
vania. = The damage done by it is more severe and becomes
apparent earlier in the season than that of other orchard mites.
Spraying and dusting tests indicate that summer treatment is
nearly futile, but where commercial lime-sulphur was used as a
dormant spray the injury was much less severe.

T Pr Garman is also studying the life history of the spittle
Insects attacking grasses, and is also preparing two papers for

the Natural History Survey of the State, one on the Dragon
Flies, and the other on the Mites of Connecticut.
Mr. Walden has collected an Important series of leaf-hoppers
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_ Britton has nearly completed the preparation and editing
of ]éx)rpa]?)ert of one thousgnd pages on the Hemiptera of Connecti-
cut, for the Natural History Survey. Fifteen specialists have
cobperated in its preparation. The check list of Connecticut 1:131i
sects, by the Entomologist, is now being printed as Bulletin

rvey. )
% ’Flll(ies Sd%pé%ment has prepared Bulletin 216 on Insects Attackuﬁg
Squash, Cucumber and Allied Plants 1n Conn«;ctlcut,l and tlge
Annual Report of the State and Station Entomologist, Bulletin 218.

MosQuiTo ELIMINATION.
S. T. Sealy in Charge.

This work, required by statute, is closely related to that of the
entomologist, under whose general supervision 1t has been carried
on for a term of years. This year Mr. Sealy has been in direct

harge of it. o s ¥

;i Agconstant patrol has been maintained on all the drained salt
marsh in Fairfield, Orange, New Haven, East Haven, Branford,
Guilford and Madison, the total area of drained marsh belng
5.000 acres. Supplementary ditches have been made where ngec};
eésary and the outlets to the sea reopened when blocked wit
sand thrown up by storms. 5

At no time have any considerabde broods of mosquitoes developed
on the drained marshes. The trouble has mainly come ﬁrom
neighboring marshes which are not ditched, and from the “rain
barrel” mosquitoes, which breed in stagnant fresh water about
houses and inland pools. |

The only new ditching this year has been a tract of 60 acres
at Groton Long Point.

Tag FORESTRY DEPARTMENT.
My. Filley in Charge.

i i atly reduced
Owing to labor shortage, forest plantings were grea :
this yefr, only 11,700 treés being set on the State and Station
forest areas. Eleven examinations of forest land have been made

for the owners, to advise as to management and planting.

BrisTErR RusT WORK.

The blister rust control work has been carried on by thlg (iepzyrti
ment under the direct supervision of Mr. Hicock, the (35 }?n(ic(?f
department codperating in studies on the nature and r{)lle h0d ¢
spread of the disease. An eradication camp was esta OE)SO ed in
Colebrook, and during July and August more than 2, acrei
were freed from currant and gooseberry plants In an area eas
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of that worked in previous years in Norfolk. Over 80 per cent.
of this is forest land and contains much pine reproduction as well
as some old timber. Some pine blister rust infection was found.
Mr. Hicock scouted the northwestern corner of the State, find-
ing no new pine infection centers, but the 7ibes infection is general
throughout Litchfield county. Careful examination indicates that

in the eradication area no pine infections have occurred sifice 1916
when the work was begun.

Work BY STATE PARK COMMISSIONER.

The assistant forester, Mr. Moss, was employed by the State
Park Commission from July to December, 1919, in gathering data
for a topographic and type map of Macedonia State Park, a tract
of 2,000 acres, chiefly woodland, in the town Kent.

STATE FORESTS.

As State Forést-er, Mr. Filley has added.408 acres to the East-
ford State Forest, making the total area of State Forests 4,267
acres.

About $2,500 was received for ties, poles and cord wood, and
10,000 pines were set on the cut-over land.

STATE ForEST FiIRE WARDEN.

As State Forest Fire Warden, Mr. Filley reports that, because
of weather conditions, much less damage by forest fires has been
done this year than is usual. '

In 1919 there were 720 forest fires, but only 39 of these occurred
after October 1st, and during the first six months of the present
year, only 349. The property damage in 1919 was $78,000, and
for the first six months of 1920, only $35,000. This decrease is
almost entirely due to weather conditions, as the fire warden ser-
vice has been greatly handicapped by labor cost.

TrEE ProrECTION EXAMINING BOARD.

The botanist, entomologist and forester of this Station are a
board required by law to examine commercial tree workers as to
their fitness for improving trees By pruning, filling; spraying, ete.
The forester is secretary of this board. In the 12 months ending
June 30, 1920, 59 applicants were examined and 55 certificates
1ssued. Three certificates ‘were refused. From July 1, 1920, to
September 30, 1920, one new certificate was issued and thirty-four
certificates were renewed. It has been necessary to examine the
work of some applicants before issuing certificates and to investigate

a few complaints. No certificates have been revoked because of
Improper method.
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Tug DEPARTMENT OF MARKET GARDENING.
Mp. Pelton in Charge.

A study of the Hahto Soy Bean, edible in its green state and
a possible substitute for lima beans, was begun and mat,erlal gath-
ered for improvement by selection. Tests of seedmen’s varieties
*and strains of onions, string beans, carrots and beets bearing on
the standardization of crops, and comparisons of yield and quali-
ty of strains of other vegetables were begun and carried through
one season. Studies on the soil of the Wallingford plain were
ndertaken. ‘ y
alsft l1)vas with great regret that this work, which promised to be
very useful, had to be dropped soon after it was well under way.
Mzr. Pelton resigned in May, 1920, to accept a position in another
institution, and a successor was not appointed as it was evident
that it could not be done with the funds at the disposal of the
Station but only by creating a deficit.

RESEARCHES SUPFORTED BY THE Apams FUND.
Dr. Osborne and Dr. Jones in Charge.

It is required by Federal authorities, who control the payments
from this fund, that it shall be entirely spent m research on sub-
jects approved by the Office of Experiment Stations and prefer-
ably on projects continued through a term of years.

One of these projects in charge of Dr. Osborne 1s a study of the
“different protein bodies found in food products and of their relative
lue in nutrition. ‘ A ;
VaThe current work under this project consists of elaborate studies
of the proteins of the green leaves, a subject which has hitherto
not been investigated to any considerable extent, and which the
agricultural importance of these food stuffs seems to render most

imely. ¢
UHIISeyymethods which Dr. Osborne has developed, it has become
possible to isolate and purify the proteins of green, actively grow-
ing plants, either before or after drying, in spite of the special
difficulties which such work presents. ]

It will therefore be possible to subject these proteins to the same

rigid study which the proteins of the seeds and grains have already
ived in this laboratory. 3 ]
rec’f‘lhvé: publications of this department are listed on a following

Igﬁ.the field of nutrition investigations a study is being mac}e of
the quantitative and qualitative aspects of vitamine prob gms
which have been raised by the experience gained in the Stalt 101;
work during the past few years; likewise a study of the role o
fats per se in the ration.
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The second project on problems of inheritance is in charge of
Dr. Jones.

A new tobacco, ‘“Connecticut Round Tip,” being a combination
of Sumatra with broad leaf, which has been established by years
of selection, has been tested by thirteen growers, in amounts
ranging from one-half acre to eight acres. Its superiority to Con-
necticut Havana is in shape of leaf, somewhat larger growth,
greater number of leaves, and better resistance to adverse soil
conditions. Competent judges consider it a most promising vari-
ety which deserves further careful trial.

A hybrid type of corn derived from inbred strains by a process
called “double crossing,” has been grown in some twenty differ-
ent parts of the State.

The corn variety testing work, in codperation with the Storrs
Station, is being continued until all the promising varieties so far
located have been grown at least three years.

The investigations dealing with the process of heredity in corn
and tobacco are being continued.

The publications of this department are listed on a following
page.

LiBRARY AND COLLECTIONS.

The Station library now numbers something over 5,300 bound
volumes insured for $20,000. The botanical collection numbers
over 48,000 specimens, and the entomological collection over 20,-

800 specimens of which 5,300 are determined and arranged sys-
tematically.

PuBLICATIONS.

During the year the Station has issued the annual report for
1919, consisting of Bulletins 215 to 222, and Bulletins of Immediate
Information, Nos. 10 and 11, aggregating in all 487 pages, with
60 full page plates.

A considerable part of the research work of the Station cannot
be printed in its bulletins, partly because space is lacking, and
partly because the subject matter is not of immediate practical
value to farmers, to whom the larger part of our editions is sent.

Following is a list of papers written by members of the Staff
and published elsewhere than in Station publications:

By T. B. OSBORNE AND OTHERS IN HIS DEPARTMENT:

Do Fruits Contain Water-Soluble Vitamine? Thomas B. Osborne and
ig,zz%rette B. Mendel: Proc. Soc. Exper. Biol. and Med. (1919) XVII,
Extraction and Concentration of the Water-Soluble Vitamine from Brew-

er’s Yeast. Thomas B. Osborne and Alfred J. Wakeman. Jour. Biol.
Chem. (1919) XL, 383-394.
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Nutritive Value of the Proteins of the Barley, Oat, Rye and Wheat Ker-
nels. Thomas B. Osborne and Lafayette B. Mendel. Jour. Biol.
Chem. (1920) XLI, 275-306.

Nutritive Factors in Plant Tissues. III. TFurther Observation on the
Distribution of Water-Soluble Vitamine. Thomas B. Osborne and
Lafayette B. Mendel. Jour. Biol. Chem. (1920) X1 I, 451-468.

Tat-Soluble Vitamine of Green Foods. Thomas B. Osborne and Lafayette
B. Mendel. Proc. Am. Soc. Biol. Chem., Jour. Biol. Chem. (1920)
XLI, p. vii.

Nutritive Factors in Plant Tissues. IV. Fat-Soluble Vitamine. Thomas
B. Osborne and Lafayette B. Mendel. Jour. Biol. Chem. (1920)
XLI, 549-565.

Milk as a Source of Water-Soluble Vitamine. II. Thomas B. Osborne
and Lafayette B. Mendel. Jour. Biol. Chem. (1920) XLI, 515-523.
The Proteins of Green Leaves. I. Spinach Leaves. Thomas B. Osborne

and Alfred J. Wakeman. Jour. Biol. Chem. (1920) XLII. 1-26.

The Water-Soluble Vitamine. Thomas B. Osborne. N. Y. State Jour.
Med. (1920) XX, 217-222.

The Occurrence of Water-Soluble Vitamine in Some Common Fruits.
Thomas B. Osborne and Lafayette B. Mendel. Jour. Biol. Chem.
(1920) XLII, 465-489.

Does Gliadin Contain Amide Nitrogen? Thomas B. Osborne and Owen
L. Nolan. Jour. Biol. Chem. (1920) XLIII, 311-316.

Nutrition Experiments with Rats. A Description of Methods and
Technic. Edna L. Ferry. Jour. Lab. and Clin. Med. (1920) V,
735-745.

By D. F. JonEs.

Teas’ Hybrid Catalpa. D. F. Jones and W. O. Filley. Jour. Heredity

(1920) 11: 1-9.
A Paraffine Ruler for Drawing Curves. D. F. Jones. Science, N. S.

(1920) 51: 245.
Selection in Self-Fertilized Lines as the Basis for Corn Improvement.

D. F. Jones. Jour. Amer. Soc. Agron. (1920) 12: 77-100.

Heritable Characters in Maize, IV. A Lethal Seed Factor.—Defective
Seeds. D. F. Jones. Jour. Heredity (1920) 11, 161-167.

Selective Fertilization in Pollen Mixtures. D. F. Jones. Biological
Bulletin (1920) 38: 251-289. Abstract in Proc. Nat. Acad. Science

(1920) 6: 66-70.
By G. P. CuinTtoN AND FLORENCE McCORMICK.

Artificial Infection of Pine with Cronartium ribicola. Amer. Plant Pest
Committee, Bull. 4.

- By G. P. CriNTON.
Biographical Notice of Prof. W. G. Farlow. Phytopathology (1920) X,

By W. E. BrirToN.

Some Phases of Beekeeping in Connecticut. Jour. of Econ. Entomology

(1920) 13: p. 91. :
A Connecticut Corn Field Injured by Crombus prefectellus, Zinck.

Jour. of Econ. Entomology (1920) 13: p. 222.
More about the Cyclamen Mite. Florists’ Exchange (1920) XLIX,

p. 285.

The following statistical summary includes some features not
referred to earlier in this report:
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Number of letters wri

Fertilizers analyz:x;‘., rltten RS SRR e L
Fowds aphlymeds.(  § L0 ae L BE A 1T I ?22
Foods and Drugs analyzed......... .. 2,400
Babcoqk apparatus tested:. .| ... oLl o i 2,462
Nurseries, orchards and gardens inspected: ...... 160
Impoz:tec{ nursery stock inspected (cases). PRy 87
Apiaries WHPOOOA. ", i LA 480
1S)peclmensbllgleﬁlt(iiﬁed for applicants. .. .... . .. ... 406

apers published in scientific journals. . .. .. ..

Addresses delivered. C entlﬁc t](.)l.n‘nals ........... (1321)

THE PrESENT CONDITION AND NEEps or THE STATION.

The salaries paid b i i
‘ | by this Station have been lower than th
&algtﬁg corresponding ability and experience in other agricultu?;?
sI 1 1& 10ns, and, in consequence, within the last biennial period
valued members of the Station Staff have resigned to accept
moTr;}l adequate salaries elsewhere. d
e Increased cost of all materials and of 1
1 : t abor has also add
to (ghe. difficulties which have confronted this and all other s‘c:ﬁcior?sfJl
& \évn_lg to an unprecedegn*ged Increase in the work required fof
‘ee 1fury }imd food commissioner, the appropriation of $2,500 per
yfaé" or the work was so grossly inadequate that the State Board
0 Wprﬂ;rol granted $2,500 to meet the emergency.
X l}t tlfu:hald and by the utmost economy, involving the sus-
gv 'SdOI(li 0 . e department of vegetable growing, the Station has
owded a deficit, the treasurer’s account showing a balance of
$1%4t5 ?t 1t{he end of the fiscal year.
ut to keep within the present appropriati i
1 1thir ) priation has involved
of efﬁmency,.whlch if continued, must, we feel, resultV(i)nVSeril(?S:
Elgzrifs tl? a%mcultltlrzlﬂ Interests. The work of the agricultural sta
18 Tundamental. It forms the basis of the teachi :
dAgrlcultlllral College and Extension Department. I(jiklelzl gal(l)ffltllli(E
i I?rgfﬁltta a:’;l(()irki;c Slt hlesl nog, in the ;l)ublic eye, it cannot be exploited
" | : :
ap]g)reelated it valugd. agriculture 1s not generally and justly
ut it is certain that if the investigati i i
L g gation and experiment
1(’):5 Ssntgllii Stﬁ)tslsq lojs}e1 in character and amount, tﬁere vsﬁl gzr&f
agricultur%. in the chara)cter of the teaching and practice of
We shall therefore ask the next General Assembly for a con-

siderable i p o i -
Station. ncrease of the “appropriation hitherto made to this

All of which is respectfully submitted.

GeorGe A. Horson,

New Haven, Connecticut, October 31, 1920. s




Xilv  CONNECTICUT EXPERIMENT STATION REPORT, 1920. REPORT OF TREASURER N
5 v

C. D. Hubbell ;
REPORT OF THE TREASURER. G.E.Gllzlahaem; salgry ...................... $1§§ggg
July 1, 1919-June 30, 1920. ﬁlt%HHlx\gg(szls{’ i: ...................... ’555.00
————— L Teaudulln” . w1 AR Al aenl D b Wk
E. H. Jexkins, in account with THE CONNECTICUT AGRICULTURAL Owen Nolan, B R ML A TN i 360.00
ExperivENT STATION for the fiscal year ending June 30, 1920. P. A. Merchant, e R TR BT R ’
Mirs, LD Rolusy, & vt oo 5700
R gexjryw Iglll%y. TR R i T Py, e Sl 1,115.00
Balance on hand, July 1, 1919 (Analysis Fees) $9.76 H.erk.)ert Ffdward .............................. 1,115.00
State Appropriation, General................... $22,500.00 Leonal Hand A T e R K 23607
State Appropristion; Food..lasai vveiibiae: oos 2,500.00 T B ) far Tl el Rt ritkl v 813.33
State Appropriation, Food Deficiency........... 2,500.00 Fra Rl e e e e 605.00
State Appropriation, Insect Pest................ 7,500.00 Richard Mel?r}' """""""""""""""""""""" 1,040.00
United States Appropriation, Hateh. ... ... ...... 7.500.00 g i TR L TR S 494,00
United States Appropriation, Adams. ........... 7,500.00 Labor BRACBAUE e ot R A L 554.00
Bertilizer ARSIYSIE. G rte St oo o faaay s ity 10,019.33 Pulllontifng 2 NCATERBANEE T 1t o gaiR g e b 8,317.96
Connecticut Agricultural College (for A. E. Moss) 1,250.00 Polfigghe. 0 U ISRt e i g s e 398.37
Connecticut State Department of Health (rent)... 200.00 Sta:tioiér -------------------------------- 226.90
State Park Commission (for A. E. Moss)........ 500.00 Tele hon}e,'. RGIETIG e i (S e s SRS 585.13
New Laboratory Appropriation (for moving green- o andiliegraphil o La s 223.07
L e el A B gy I 2 e 511.77 Freigub AR Express. 0 Ol DS 99.97
Mosquito Elimination Appropriation (for automo- Cg:,i Electricity and Kerosene.................. },809.23
o1 v SRR A R LA D RRE AR SRR 1 S0 8 GAE S T 650.00 Y [ L e S L FC DR R R s R ,984.32
Sale of Gasoline and Oil . ... . .. 1 1111111 336.58 il TR S e 13245
Interest.on, Bank IDeposit. i . i i pvi v suastens s 99.49 Laborat i D DLGR . i her A R iy Paoeg
T T S e e e e 69.32 Seods, Blamit ha sy e S 377.36
Lockwood Trust Income (including sale of tree A ritln’lltu?-nls’ edCH. SRS S dir s e s atat mia SIS LTy 247.90
seedlings and wood and Mt. Carmel Farm prod- Fgod Samal an orticultural Supplies.......... 155.28
ditce $2,488.54) plani et d e, SR 11,483.54 Too RLGE S s s TG A 25.85
_____ 75,120.03 Phocacdie ng s it i < RRUGERELE £ AR 106.30
_____ otographic Supplies. 7, ises s BT TR 125.15
$75,129.79 %ﬁ;gg]ll(;lr)lléi u(s)llSupphes ........................ 25.77
ke sl S HRT cellaneous Supplies. ....... . ... [/ 632.47
i P S giéﬁﬁﬁt‘aﬁg ................................ 1,009.46
E. H. Jenkins, director, salary. . ................ $2,800.00 ‘ Library (Books and Periodicals)y. . ... . ' .. Z;’?? -;‘;3
B Hualenlanstreagurer,y & il Rt et 400.00 Library (Binding), . Co Sont@ge oty TR 88.00
V. E. Cole, “i .................. 1,300.00 Tools, Machinery and Applinices oo S . 2,145.43
}4. IID\J-SBTaUtleCht, PR PRPPP R g?ggg %0015_, Machinery and Appliances (Repairs). . . 640.11
Al B e el L R S B e e L Bl e W : urniture andiRixtizres. o, L e e ]
T. B. Osborne, St R I, O I 3,000.00 Furniture and Fixtures (Repairs). .. ... ...... . .. 12(2)38
E. M. Bailey, et T R 2,766.;51 SClentiﬁc ADHArAtUSS. . 2Tt R 4.75
C. B. Morison, R e S S Y 574. cientific Apparatus (Repairs)............ ... .. 3
C. E. Shepard SN e i Pl 1,’77(8)(3)g2 i %lve Stock., .0 .. ( i palrs) ................. ?ggg
W. E. Britton S R I e e 2,783. raveling by the Board.... > ... ... . . i §
G. P. Clinton, il 2,783.34 Traveling by the Staff... .. .. . . . 17t 1,059.68
E. M. Stoddard, Sl bt Wadasdast sl 1,581.25 ] Gasolm(; for Automobiles. ......... .. '673.12
XV. E(})'I\F/Il(ilsgy, :ﬁ .................. %,;gggg Trg;/glo I11;1 connection” with Adams Fund Investi- ;
i i o e T s it e 2RH0 ST 2 . gabiond. .. 2 A E e 103.26
E. L. Ferry, AT L PR S 399.99 Insiivdnceti Suve i AN e 5 1,437.34
D. F. Jones, S A RER M SR 2,683.33 Insect Pest Appropriation to State Entomolog T 700
Michael D’Esopo, R i R '462.49 Contingent. . . . . . e o ik ate i 7’282'29
Florence McCormick, o L P i T N ’ ’?4}?2(75 ‘ gu}}g}ngs ang Land (Betterments). ... .. ... ... . 68.98
W. C. Pelton, o B e R 741, uilldings and Land e AR S s ;
H. D. Efimoélnd, ER R 1,200.00 Buildings and Land 533333525 WA L 1’2(1)2'?;?
R. E. Andrew, Rk condi 3 AR SH b s 1,540.00 A D ST e oy e et e d e RO
: B i | St 00 S R B L B e iy o1t s s et i s $75,116.34
Nl 3;;3;;;}““: e SR g la00 Balance on hand, June 30, 1920 (Analysis Fees). . . " 13.45
Etta L. Avery, R e S M L el 366.67 $75,129.79
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Tai1s 15 To CERTIFY that we have audited the accounts of 1. H. Jenkins,
Treasurer of the Conn. Agricultural Experiment Station for the fiscal year
ending June 30, 1920, and have found them correct.

WirLiam P. BaiLey,
Lewis W. PHELPS,

Awuditors of Public Accounts.
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Fertilizer Report for 1920

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

The Bulletins of this Station are mailed free to citizens of Connecticut
Who apply for them, afid to others as far as the editions permit,.
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Report on Commercial Fertilizers, 1920.

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

In 1920, sixty-seven individuals and firm i i
: ; ; s registered f
this State 502 brands of commercial fertilizers, cglassiﬁed aosrf(?ﬁi)ewlsn:

Nitrogenous superphosph

Phatesspo nadrts DER . B lier
Cotton seed meal and castor pomace............. ?l’gé
Other chemicals and unmixed materials. .. ......... 41

508

The law requires that . li i
publki e a list of the registered brands shall be

The following is such a list of all brands of fertili i
: 1 ertil
for sale in this State between January 1 and Decenlazlf(r; I;ig’lsigrzeg

BranDs REGISTERED FOR THE FiscAar Year Enpine Drc. 31 1920
codil 1

Alpha Portland Cement Co., Easton, P
Alphs Potash-Lime Fertilizer |

American Ag’l Chemical Co., 2 R i
1407 Amd Phomrat 5 ector St., New York City
16 % Acid Phosphate
Ammoniated Fertilizer A
Ammongated Fertilizer AA
Ammoniated Fertilizer AAA
Ammoniated Fertilizer AAAA
Ammoniated Fertilizer VX
Basic Lime Phosphate
Bone-Phosphate and Potash
Castor Pomace
Cereal and Root Fertilizer
Double A Tobacco Fertilizer
Dry Ground Fish
Fine Ground Bone ' S
Fish and Potash
glrve ElggtLFertilizer

ass and Lawn Top Dressin
Grass and Oats Fertli)lizer o
H¥gh Grade Acid Phosphate
High Grade Ground Bone'
Monarch Potato Manure
Nitrate of Soda
Pulverized Sheep Manure
Special Vegetable Fertilizer
Sure Growth Phosphate Revised

ey
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Tobacco Sgecial

Universal Phosphate

Bradley’s Alkaline Bone with Potash

Bradley’s B. D. Guano

Bradley’s Corn Phosphate

Bradley’s Half Century Fertilizer Revised
Bradley’s New Method Fertilizer

Bradley’s Patent Superphosphate Revised
Bradley’s Potato Fertilizer

Bradley’s Potato Manure

Bradley’s Root Crop Manure

Bradley’s Special Bay State

Bradleys Special Corn Phosphate without Potash
Bradley’s Special Potato Fertilizer without Potash
Bradley’s Special Potato Manure without Potash
Bradleyi s Unicorn

REGISTERED BRANDS.

iberty Corn, Fruit and All Crops
Liberty Market Gardeners’ Specli)al
Llberty Market Gardeners’ Special (Potash)
Liberty Potato and Vegetable Special
Liberty Sheep Manure
Liberty Tobacco Special
%ger:y %‘obalc)co Special (Potash)

iberty Top Dresser for s i
o A é)oda, Grass and Grain
Raw Ground Phosphate Rock
Tankage

Armour Fertilizer Works, 305 Broadway, New York City.

Armour’s Acid Phosphate Fertili
Armour’s Bone Mea%) R

Bradley’s Valley Tobacco Fertilizer Armour’s Cereal Special No. 1 Fertilizer
Bradley’s X L Superphosphate of Lime Armour,s Cereal Special No. 2 Fertilizer
E. I. Black Hawk Potato and Truck Fertilizer Armour’s Cereal Special No. 3 Fertilizer

E. I. Corn King Revised

E. I. Economizer Phosphate

E. I. Mayflower !

E. I. Tobacco Fertilizer

E. I. Unexcelled Fertilizer Revised

G. E. General

G. E. Northern Corn Special 1920

G. E. Potato Manure 1920

Packers’ Union Animal Corn Fertilizer
Packers’ Union Potato Manure 1920
Packers’ Union Universal Fertilizer 1920
Quin. Ammoniated Dissolved Phosphate
Quin. Climax Phosphate

Quin. Corn Manure

Quin. Phosphate

Quin. Potato Phosphate

Quin. Potato Manure

Quin. Spl. Corn Manure without Potash
Quin. Spl. Potato Phosphate without Potash
Quin. Wrapper Leaf Brand Tobacco Manure Revised
Wheeler's Corn Fertilizer

Wheeler's Cuban Tobacco Grower
Wheeler's Potato Manure 1920

Williams & Clark’s Americus Ammoniated Bone Superphosphate

Williams & Clark’s Americus H. G. Spl. Revised
Williams & Clark’s Americus Corn Phosphate

Williams & Clark’s Americus Potato Manure

Williams & Clark’s Matchless Fertilizer

Williams & Clark’s Meadow Queen Fertilizer

Williams & Clark’s. Potato Phosphate

Williams & Clark’s Prolific Fertilizer

Williams & Clark’s Seed Leaf Tobacco Manure Revised

Armour’s Complete Potato Fertilizer
Armour’s Crop Grower
Armour’s 4-10-0 Fertilizer
Armour’s 4-8-5 Fertilizer
Armour’s Gardeners’ Choice Fertilizer
Armour’s General Crop Fertilizer
Armour’s Grain Grower Fertilizer
ﬁrmour:s I1\)Iitramte of Soda

rmour’s Potato, Onion a ili
P diuigt e nd Vegetable Fertilizer
Armour: s Spl. Tobacco Grower No. 2 Fertilizer
Armour’s Super-Grade Potato Mixtuce Fertilizer
Armour}s Tobacco Special Fertilizer
Armour}s Tobacco Special Fertilizer ( 5-4-3)
Armour’s Wheat and Clover Fertilizer
Bidwell’s Formula

Ashcraft-Wilkinson Company, Candler Building, Atlanta, Ga.

Paramount Brand Good Cotton Seed Meal

Atlantic Packing Co., New Haven, Conn.

Atlantic Fine Bone Meal
Atlantic Grain Fertilizer
Atlantic Potato Phosphate
Atlantic Special Vegetable
Atlantic 3-8-3

Atlantic Tobacco Grower
Atlantic Tobacco Special
Atlantic 2-8

Atlantic 2-8-3

Atlantic 4-8

Dry Ground Fish g
Ground Tankage >

Nitrate of Soda

Baker Castor Oil Co., 120 Broa i
P e ke, roadway, New York City.

Williams & Clark’s Spl. Americus Corn Phosphate without Potash
Williams & Clark’s Spl. Americus Potato Manure without Potash

American Nitro-Phospho Corporation, 80 Lafayette St., New York City
Phosphogerm (Inoculated Organic)

Apothecaries Hall Co., Waterbury, Conn.
Acid Phosphate
Castor Pomace
Consolidated Rendering Co.’s Steamed Bone

Barrett Company, 17 Battety Pl i
I ace, N
Arcadian Sufphate of A};nmoniz,z el v

Berk}séhhi{e }f‘.ertiAlizer Co., Bridgeport, Conn.
erkshire Ammoniated B Ph a
Berkshire Complete Fertifgzl:r osp.}mte
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Berkshire Complete Tobacco
Berkshire Dry Ground Fish

Berkshire Economical Grass Fertilizer
Berkshire Fine Ground Bone
Berkshire Grass Special

Berkshire Long Island Special
Berkshire Market Garden Fertilizer
Berkshire Potato and Vegetable Phosphate
Berkshire Tobacco Grower

Berkshire Tobacco Starter

Acid Phosphate

Castor Pomace

Nitrate of Soda

Sheep Manure

Boardman, F. E., Middletown, Conn.
Boardman’s Fertilizer for General Crops

Bowker Fertilizer Company, 60 Trinity Place, New York City.

Bowker's All Round Fertilizer
Bowker's Conn. Valley Tobacco Fertilizer
Bowker's Corn, Grain and Grass Phosphate
Bowker's Fisherman’s Brand Fish and Potash
Bowker's Four Ten Hill and Drill

Bowker’s Fresh Ground Bone

Bowker’'s Hill and Drill Phosphate

Bowker's Lawn and Garden Dressing Revised
Bowker’s Nitrate of Soda

Bowker’s Potato and Vegetable Phosphate
Bowker's 169, Acid Phosphate

Bowker’s Soluble Phosphate

Bowker’s Square Brand Farm and Garden Phosphate
Bowker’s Superphosphate with Ammonia 1%
Bowker’s Superphosphate with Ammonia 2%
Bowker’s Superphosphate with Ammonia 3%
Bowker’s Superphosphate with Ammonia 4%
Bowker’s Superphosphate with Ammonia 5%
Bowker’s Sure Crop Phosphate Revised
Bowker’s Three Ten All Round

Bowker’s Tobacco Grower

Bowker's Two Ten Farm and Garden
Stockbridge Complete

Stockbridge Market Garden Manure
Stockbridge Tobacco Manure

Stockbridge Top Dressing and Forcing Manure

Breck, Joseph, & Sons, Corp’n, 51 North Market St., Boston, Mass.
Breck’s Rams Head Brand Sheep Manure

Brodé, F. W., & Co., 119 Madison Ave., Memphis, Tenn.
Dove Brand Cotton Seed Meal
Jay Brand Cotton Seed Meal
Owl Brand High Grade Cotton Seed Meal

Buckeye Cotton Oil Company, Cincinnati, Ohio.
Buckeye Good Cotton Seed Meal
“Buco’ Cottonseed Feed

Chicago Feed & Fertilizer Company, 809 Exchange Ave., Union Stock

Yards, Chicago, Ill. 5
Magic Brand Pulverized Sheep Manure

REGISTERED BRANDS. 7

Chittenden, E. D., Com i
¢ - D, pany, Bridgeport, Conn.
8{11;:::2323’2 (Clgllillplleiée "’II“otl)Dacco and Onlil:n Grower
i : plete Tobac i i
gﬁigeegggg’s %ogacco Special %?t?lng %Orfl)l(;)trgsgrower MRS Fo
1 S lobacco Special without Pot
Chittenden’s Vegetable and Onion Grov?re?‘s}vlvithout Potash

Clark, Everett B., Seed Com i
Special Mixture for Geng?aﬁybgﬂford’ ol g
Special Mixture with Potash

Coe-%}ﬁo%t;'?;kr %(:).,}51 B(:hg.m%ers St., New York City
. e’s ‘Basie it ¥ i i
Fll;l;l(i{sp(};atye) C(}Kle%r-Plolv:rnBrilrllg) Legume Phosphate (Basic Lime
J oe’s Gelebrated Special Potato Fertili i
2 552311; g(()):, Ss g(;)lll\lllatgantCorn and Potato Fle;%cﬁllrzfa{rewsed
granlli Soe’s Corn ch; i o o

ran oe:s Dissolved Phosphate and P
gﬁ:ﬁllz 882’: 8gfg%1$rs’daﬁd T]rgckers’ SSZ%?;II 1916
Frank Cht e G A?glmon)i(ce sior Guano Revised

's H. G. ted
Frank Coe’s New Englande1fL SepeggFerphosphate e
g;:ﬁlli goe s Il;htrate of Soda,
oey’s rolific Crop Prod

grank Coe’s 16%.Super;)hosp(;)halml’cceer pi
Frank Coe,s Special Grass Top Dressing
F;:Elli goe’s %‘olﬁacco Leaf Fertilizer
. oe’s i
Fine Ground Bong e il

Columbia Guano Co., M ildi i
Columbia Freedém allllsaegoBulldmg, RN, 30,
Columbia Soluble Guano

Conn. Fat Renderi ilizi
iy ng & Fertilizing Corp’n., P. 0. Box 228, New Haven,

Tankage

Davi&, S. P, Little Rock, Ark.
ood Luck Brand of Cottonseed Meal and Cracked Screened Cake

Dexter Portland Cement C
0., Naza,
Dexter Potash Lime Peptilion o0 £ 2

Essex Fertilizer Compan .
L A Fertil%zery’3 _38!33North Market St., Boston, Mass.
Essex Market Garden 3-8-4
Essex Tobacco 5-5-4
Essex Tobacco 5-6
Essex Tobacco 5-7-2
Essex 1-10-1
Essex 2-8-2 ~
Essex 31-10 :
Essex 4-8-4

Fertile Chemical Com i
Lirne-Fertile pany, Cleveland, Ohio.
Nitro-Fertile ;

Frisbie, L. T., Co., New H:
ga.’stbor P (:) iy ew Haven, Conn,
risbie’s Acid Phosphate 16
Frisbie’s Corn and Grain FeZc)ilizer

B I



8 CONNECTICUT EXPERIMENT STATION BULLETIN 223.

Trisbie’s Fine Bone Meal
Frisbie’s g—S ™
isbie’ ia ;
gg:gi:’: Sgggial Vegetable and Potato Grower
Frisbie's 3-8
Frisbie's 3-8-3
Frisbie’'s Tobacco 5-5-5
Frisbie's Tobacco 5-6
Frisbie's Tobacco Grower
Trisbie's Tobacco Special
Frisbie's 2-8
Frisbie’s 4-10
Ground Tankage
Nitrate of Soda

. D., Company, Atlanta, Ga.
I’Ia'u,(}‘r‘z’od dotton Seed Meal

Hubbard Fertilizer Co., 802 Keyser Bldg., Baltimore, Md.
Hubbard’s Excelsior Mixture
Tubbard’s Farmers I X L
Hubbard’s i (7100%03,31 Seal

rd’s 4-10- 1
%ﬁgggrd’s New England Special
Hubbard’s Nitrate of Soda
Hubbard’s Noxall Guano
Hubbard’s 16 % Phosphate
Tubbard’s Tobacco Fertilizer
Hubbard’s Yellow Wrapper

s-Godwin Co., Memphis, Tenn.
Hum]gﬁ{f%mnd Cottons:eed Meal :
Danish Brand Cottonseed Mea.
Dixie Brand Cottonseed Mea,l1
Torfat Brand Cottonseed Mea
Unit-——%
Unit— '
i i dway, New York City.
ial Cotton Oil Properties, 65 ?roa
Indu‘s‘tl?llia'glh Grade Cotton Seed Meal”

International Agricultur
N

eal

%?1%211(\)4Amm0niated Phosphate
ffalo Economy )

%ﬁﬁalo Farmers Choice
Buffalo General Favorite
Buffalo High Grade Manurg1
Buffalo New England Specia s
Buffalo Onion, Vegetable and Potato
Buffalo Phosphate and Potash
Buffalo Three Ten
Buffalo Tobacco Grower
Buffalo Tolgacco grc;gilﬁer

Tobacco Sp
gﬁgg{g Top Dresser and Starter
I. A. C. Tobacco Crop

Joynt, John, Lucknow, Ont.

The Joynt Brand Canada Unbleached Hardwood Ashes

al Corporation, Buffalo Fertilizer Works, Buffalo,

REGISTERED BRANDS. 9

Koster, A, L., Suffield, Conn.

Dry Ground Figh
Hale Tobacco Mixture

Listers Agricultural Chemical Works, Newark, N. J.

Listers Ammoniated Dissolved Superphosphate Revised
Listers Bone Meal 1916

Listers Buyer’s Choice Acid Phosphate

Listers Celebrated Ground Bone and Tankage Acidulated
Listers Celebrated Tobacco Fertilizer

Listers Complete Tobacco Manure

Listers Corn and Potato Fertilizer

Listers Eastern Pride Fertilizer

Listers H. G. Acid Phosphate

Listers King Bee Fertilizer

Listers Plant Food 1916

Listers Special Crop Producer

Listers Special Tobacco Fertilizer

Listers Standard Pure Superphosphate of Lime

Listers Success Fertilizer

Listers Superior Ammoniated Superphosphate 1916

Lovitt, L. B., & Co., Memphis, Tenn.

“Maloney’s Pride No. 1” (7)
“Maloney’s Pride No. 2" (6)
“Maloney’s Pride No. 3" (8)

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

Acid Phosphate 169,

Lowell Animal Brand 3-8-4

Lowell Bone Fertilizer 2-8-2

Lowell Dissolved Bone Fertilizer 2-10
Lowell Empress Brand 1-10-1

Lowell 3%-10

Lowell 2-8-3

Lowell 3-8-3

Lowell 4-8-4

Lowell 5-8

Lowell 5-8-4 :

Lowell Ground Bone 21-26

Lowell Lawn and Garden Dressing 4-7-2
Lowell Tobacco 5-5-4

Lowell Tobacco 5-6

Lowell Tobacco 5-7-2

Nitrate of Soda

Lyle & Lyle, Huntsville, Ala.

“Economy’” C. S. Feed

Mapes Formula & Peruvian Guano Co., 143 Liberty St., New York City.

Mapes Corn Manure

Mapes C. S. Tobacco Manure *
Mapes General Crop (1916 Brand)
Mapes General Tobacco Manure
Mapes General Truck Manure
Mapes Grain Brand

Mapes. Potato Manure

Mapes Potato Manure (1916 Brand)
Mapes Tobacco Starter, Improved

National Fertilizer Co., 60 Trinity Place, New York City.

National Ammoniated Bone Phosphate
National Complete Grass Fertilizer



10 CONNECTICUT EXPERIMENT STATION BULLETIN 223.

National Complete Tobacco Fertilizer
National Eureka Potato Fertilizer
National 5-4 Tobacco Manure :
National Market Garden Fertilizer Revised
National Nitrogen Phosphate Mixture No.
National Nitrogen Phosphate Mixture No.
National Nitrogen Phosphate Mixture No.
National Nitrogen Phosphate Mixture No.
National Nitrogen Puosphate Mixture No.
National Pine Tree State Potato Fertilizer
National Potato Phosphate

National 169, Plain Superphosphate
National Soluble Bone and Potash
National Special Tobacco Revised
National Universal Phosphate

National XXX Fish and Potash

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

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

DW=

N. E. Superphosphate 3-8-4
N. E. Tobacco 5-4 -
N. E. Tobacco 5-5-4
N. E. Tobacco 5-6
N. E. 1-10-1
N. E. 2-8-2
N. E. 2-8-3
N. E. 3-8-3
N. E. 33-10
N. E. 5-8-7
Nitrate Agencies Co., 85 Water St., New York City.

C. Brand Acid Phosphate
. Brand 8-6-5 Truckers Top Dresser
C. Brand 4-8-4 Potato Formula
. C. Brand Ground Bone
2 8 Brand Muriate of Potash
C

Q

. Brand Nitrate of Soda
. Brand 2-8-2 All Crop Formula

Nothern, W. C., Box 414, Memphis, Tenn.
Special No. 1 (Cotton Seed Meal)

Olds & Whipple, Hartford, Conn.

Acid Phosphate

Nitrate of Soda

0 & W Complete Corn, Potato and Onion Fertilizer
& W Complete Tobacco Fertilizer
& W Dry Ground Fish
& W Grass Fertilizer
g w

AR R AR
B

H. G. Tobacco Starter 1
W Special Corn, Onion and Potato Fertilizer

0O & W Tobacco Special Fertilizer
Precipitated Bone Phosphate

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

Park & Pollard Co., Boston, Mass.
P. & P. Offcolored Cottonseed Meal
Upland Cottonseed Meal

OO0000

s REGISTERED BRANDS. 11

Parmenter & Polsey Fertili
e Plymoutyh I«z(r)tclil%e_rsgo., 41 North Market St., Boston, Mass.
Tobacco 5-4
Tobacco 5-5-4
1-10-1
2-8-2
-8-3
-10
33-10 i
g tl; 8; P 4-8-4 for Potatoes, Corn and Vegetables
awtucket Rendering Co.
sl vl g Co., Pawtucket, R. I,
2-8-2 Brand
3-8-4 Animal Brand
4-8-4 Brand
5-8-4 Brand

Piedmont-Mt. Airy Guano Co., Balti
g:own;s IITIerglizI?r for COI‘I,I and g}l:afien' i
own's H. G. P. and Gener
Brown’s Potato Fertilizer S Al
grown’ S Special Fertilizer
rown’s Special O & T and
Brown’s Tobacco Manure i g
Muriate of Potash
Nitrate of Soda
Piedmont 3-8-4 Fertilizer
Piedmont 4-8-6 Fertilizer
Piedmont 169, Acid Phosphate
Piedmont 3 50 Bone Meal
Piedmont 6 30 Tankage
Shay: s Corn Fertilizer
Shay’s Potato Fertilizer
Shay’s Special Fertilizer

Pulveri :
u venIz]fd Manure Co., 828 Exchange Ave., Union Stock Yards,

Wiza.rd Brand Manure

Quality Fertilizer Works, 52 Canal St.. §
Bartloit Brasd Special Trae Bartiliesy " i Coun,

Robinson, George B., Jr., 18 Broadwa i
“Robin” Brand Cott'on Seed Mea.ly’ y

Rogers & Hubbard Compan i
bba ¥, Middletown, Conn.

II:}ugba,rd’s “Bone Base” Fertilizer for ,Seeding Down

Hubgard7s “Bone Ba§e:; Oats and Top Dressing

Hgbbarg,s “Bone Base” Soluble Corn and General Crops Manur

- bbar 's “Bone Base” Soluble Potato Manure |

u ard,s Pure Raw Knuckle Bone Flour
Hubbart’i s Strictly Pure Fine Bone
" R. & Hs All Soils-All Crops ‘Phosphate

R. & H.,s Climax Tobacco Brand
- & H’s Complete Phosphate
. g H.Is Cottonseed Meal
. &
. &

2
2

aolpelas facly o lla -y
Sereeees
aelaolseolsolaollsely.)

Chicago,

)

H.s Potato Phosphate
H.’s Soluble Tobelj)cco Manure
H.s Tobacco Grower, Vegetable Formula

Royster, F. S., Guan
Dr;’r ol d Fisho Company, 1603 Munsey Bldg., Baltimore, Md,

Kainit

jaojocl=cl-clc
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Muriate of Potash

Nitrate of Soda

Royster's Arrow Tead Tobacco Formula
Royster's Banner Guano

Royster's Bully Guano

Royster’s Dreadnought Guano
Royster's Fish and Potash

Royster’s Fish, Flesh and Foul Guano
Royster's Landmark Brand

Royster's Perfecto Tobacco Formula
Royster's Prime Fish Brand
Royster's Purity Brand

Royster's Quality Trucker

Royster's 16 % Acid Phosphate
Royster’s Truckers' Delight
Royster’'s Valley Tobacco Formula
Stevens Formula

Sanderson Fertilizer & Chemical Co., New Haven, Conn.
Sanderson’s Acid Phosphate
Sanderson’s Atlantic Coast Bone, Fish and Potash
Sanderson’s Complete Tobacco Grower
Sanderson’s Corn Superphosphate
Sanderson’s Fine Ground Bone
Sanderson’s Formula A
Sanderson’s Formula B
Sanderson’s H. G. Ammoniated Phosphate
Sanderson’s Kelsey’s Bone, Tish and Potash
Sanderson’s Nitrate of Soda
Sanderson’s Phosphate without Potash
Sanderson’s Potato Manure
Sanderson’s Special without Potash
Sanderson’s Tobacco Grower
Sanderson’s Top Dressing for Grass and Grain
Sanderson’s Top Dressing for Grass and Grain without Potash
South American Sheep and Goat Manure

Shoemaker, M. L., & Co., Inc., Venango St. and Delaware Ave., Phila-
delphia, Pa.
Swift-Sure Bone Meal
Swift-Sure Superphosphate for General Use
Swift-Sure Superphosphate for Potatoes No. 1
Swift-Sure Superphosphate for Tobacco
Swift-Sure Tankage

Soper, J. E,, Co,, 206 Chamber of Commerce, Boston, Mass.
Pilgrim Cottonseed Meal
Pioneer Cottonseed Meal
Puritan Cottonseed Meal
Soper’s 5% Nitrogen C/S Meal
Soper’s 6% Nitrogen C/S Meal
Soper’s 7%, Nitrogen C/S Meal

Southern Cotton Oil Company, Falls Building, 22 N. Front St., Memphis,

~

Tenn.
Cotton Seed Meal

Springfield Rendering Co., 88 Liberty St., Springfield, Mass.
Springfield Animal Brand
Springfield Fine Ground Bone
Springfield Grain and Grass
Springfield Tobacco Special

REGISTERED BRANDS. 13
S

Taylor Commission Co., Atl
5 anta, Ga.
(Good Cotton Seed Meal) Taylor Brand

Union Seed & Fertilizer C
] 0., 6 i
é&merlcan Red Tag Cott’onsszégal(\i&wé:{’ Rewtark Clig
Yurety Brand Cotton Seed Meal
ellow Tag Cotton Seed Meal

Virginia-Carolina Chemi i i .
York Cinn mical Co., Equitable Building, 120 Broadway, New

V-C Bone Meal
V-C Challenge Brand
V-C Champion Brand
V-C Cherokee Brand
V-C Fish and Potash Brand
V-C Indian Chief Brand
V-C Monarch Brand
V-C Owl Brand
g—g'glawnee Brand

- ant Food
Vlrginia-Carolinaf Oﬁlgfvﬁgﬁﬁﬁs’ b

Wilcox Fertilizer C i
%lcéd lghoslghat%mpany, Mpystic, Conn.
ldredge Fish and
Nitrate of Sodgn i
Wilcox Corn Special
Wilcox Dry Ground Fish
Wilcox Fish and Potash
Wilcox Grain Fertilizer
VWV%COX %ya}slsgertilizer
ilcox High Grade Fish and P
Wilcox Potato and V e
Wilcox Potato Fertiliggftable skl e
Wilcox Tobacco Special

Witherbee, Sherman & C i
Bariur’n-Phosphate - I?arggazy, 393 Main St., Worcester, Mass.

Barium-Phosphate Grad

1 B

]éé:élul?i-lglﬁosp}ﬁate Gradg C
roun 0s t

Nitrate of Sogaa il

Woodruft, S. D., &
Shom e A Sons, Orange, Conn.
Woodruff’s Home Mixture °

Worc;rsc')b:r Rendering Co., Auburn, Mass
Prosggﬁzy lB31'ang Royal Worcester Corn and Grain Fertili
Prosperitgr, Bl;zxrll . 111;{%3;;11 V‘\;‘?rcestfr Ggound Steamed Borielzer
o 1 orcester Potat ili
osperity Brand Royal Worcester Specialo(?;;?n‘;(‘agritii];g o e

World’s Fertili
o o zer Process Co., Sharpsburg, Pa.

During the year ] i
year Mr. g
105 towns and villa, S
the manner provide

( , the Station’s Agent, has vi
%ei 1nI the State and gathered 547 samp‘igt?ﬁ
B e PTOVE v law. Twenty of these registered bra;lds
p}(l)rted gese wold Iins (J:l};ie hSlteéc(e)zI,l an?_ seventy-eight, although re-
: ¢ necticut

e sampling agent and therefore have nc;tc%lég) ggzlgfn(fgund ot
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i lyses of all the brands
g es are given the ana ) e
ki follgvggﬁ(f as%s well as those sent for'%lllalf}(r)?i}zyal(ﬁz e
wfﬁISCh v(v)efrtzhse latter the Station ishnot r%sg(r)lni; k:n Al
of £l i h pains have be :
gfl th?ansggsp lzlég’éigég’;ﬁ?ﬁg th%t the Station’s method of sampling
e s ,

was followed. ’ %
: CLASSIFICATION OF FERTILIZERS ANALYZE

Numbelr of
e b vent: amples.
1. Containing nitrogen as the chief active ingredient: s o
. O ------------------
Nitbato LR, .o oo i ol bmma i papei 11%
BUlBhote of BmMOTI. ;) < i ¥ gt abRAR fir o :
Cotton seed meali i Ll e o

CasStor POIACE, .o v v v vie s vt s wvisvinios .. = it 11
2. Containing phosphoric acid as the chief active ingredient:
. Con

3
TN DNROSDRBEO . (1o sei e sien s v ke o S50l Rimin aLodensior o 2
Bhurum-SBOsphatoc s & if - rnsas ity
sz rock phosphate. . i s
Precipitated bone phospha :

ic li hiatie [ L aanbn WaE ol . RemtL WmgeA
%?:;glgre?ier%%ﬁsghosphate or acid phosphate. ...

: f ot
3. Containing potash as the chief active ingredien

1
O A BB R OR Ll o o5 s batee s 4% 4 535 age o e s oiais ¥ i e 4
ton hull ashes....... L IR A N AT AR
gg’io;a.gh salts and potash-lime....... : £
4. Raw materials containing nitrogen and phosphoric acid: s "
T SR I R Ty 15
S ERURI | e B e TR R Y 1000
gllasmug%ter house SOMSSEE . phyivab gy Yot enny 1?
S T R T
Iléfloiggdni)aone and tankage.......... b sl ;
Garbage tankage. ...............
. 5 3 A 3 92
5. Mized fertilizers: s ot
i rphosphates without potash. .. = - .- ok
?ﬁgggﬁgﬁg :t?;ZTghosphates with potas%l.... T P
Home mixtiapes i) Jio 2 cugiene szl et
6. Miscollaniaoto feribligors Bnd watfs Fpedustitl) (ans & 1 L
: Tobacco stems, stalks and d}ist. el e e :
Nitro-Fertile and Lime-Fertile. ... i G 18
Sheepms}a,lnure................. ................ }
B8 it i AT (RO TR
Ivjir;)xfgaalfd lime-kiln ashes. . I s i
Other miscellaneous materials. . ..... _62_5
07y B b SRkt o R S B SR T S R %
F
I. RAW MATERIALS CHIEFLY VALUABLE

NITROGEN.
NITRATE OF SODA.

Fourteen samples were analyzed as follows:

O y l e er 1 0 Brldgeport. Sa:m'
kShlI'e Fert llzer C *)

pled at the factory.

NITRATE OF SODA. 15

14487. Sold by Apothecaries Hall Co., Waterbury. Stock of
R. H. Morgan, West Cheshire,

14488. Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of J. R. Reinhard & Sons, West Cheshire.

15149. Sold by Coe-Mortimer Co., New York. Stock of Con-
yer’s Farm, Greenwich.

14479, Sold by Olds & Whipple, Hartford. Sampled at the
factory.

14935. Sold by Piedmont-Mt. Airy Guano Co, Baltimore, M.
Stock of Farmers’ Exchange, Woodstock.

15045. Sold by the Hubbard Fertilizer Co., Baltimore, Md,
Stock of H. H. McKnight, Ellington,

14419. Sold by American Agricultural Chemiea] Co., New
York. Stock of E. N. Austin, Suffield. :

15205. Sold by the Atlantic Packing Co, » New Haven. Sam-
pled at the factory.

15206. Sold by L. T. Frisbie Co., New Haven. Stock of
P. Schwartz Co., New London.

14477. Sold by Sanderson Fertilizer & Chemical Co., New
Haven. Sampled at the factory.

14572. Sold by Wilcox Fertilizer Co., Mystic. Stock of G. R,
Stannard, Branford.

15075. Sold by the Lowell Fertilizer Co., Boston. Stock of
Litchfield County Coop. Association, Torrington.

14828. Sold by the Bowker Fertilizer Co., New York. Stock
of F. B. Newton Est., Plainville.

TaBLE I. ANArysms oF NITRATE or Sopa.
Per cent. of Nitrogen

; Nitrogen costs cents
Station No, Guaranteed. Found. Cost per ton, per pound.
14484 14.80 15.44 $70.00 22.6
14487 15.00 15.50 70.00 22.6
14488 15.00 15.54 74.75 24.0
15149 15.00 15.40 75.00 24.3
14479 15.00 15.34 75.00 24.4
14935 15.22 15.30 75.76 24.7
15045 15,22 15.24 76.15 249
14419 15.00 15.68 80.00 25.5
15205 15.00 15.16 80.00 26.4
15206 15.00 15.32 85.00 207
14477 15.00 - 15.42 86.75 28.1
14572 15.00 14.94 | 86.00 ¥ 28.8
15075 15.00 .*15,28 90.00
14828 15.00 15.76 -

29.4

The retail cash cost of nitrogen in nitrate of soda has ranged from 22.¢
t0 29.4 cents per pound, and has averaged 25.6 cents per pound.

SULPH]&TE OF AMMONIA.
One sample was examined,

14483. _Sold by the Barrett Co., of New York City. Stock
of Berkshire Fertilizer Co. Cost $100 per ton. It contained 20.92
per cent. nitrogen.,
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ample costs 23.9 cents per pound. Sulphate of am-

Nitrogen in this s
. cheapest forms of

monia and nitrate of soda have been altogether the
available nitrogen in our market.

COTTON SEED MEAL.

One hundred and fifteen samples have been examined, aad
their analyses appear in the following table.

The per cent of nitrogen has ranged from 5.10 to 8.11 per cent,
the average being 6.50—very decidedly higher than in any season
since 1916. :

There has been considerable fluctuation in price during the win-
ter and spring, the average being $79.55 per ton. Making no
valuation of the phosphoric acid and potash in the meal, the aver-
age cost of nitrogen in meal has been 61.2 cents per pound.

If the phosphoric acid contained in the meal were credited at
7 cents per pound and potash at 12 cents per pound, the cost of
nitrogen would be about 5414 cents per pound. Twenty-eight of
the samples did not meet their guaranties, but eight of these were
sold on a unit basis so that the buyer only paid for the actual

amount of nitrogen received, which is altogether the most satis-
factory basis of payment. The prices ranged from $70 to $90
per ton, following in some measure the fluctuations in the whole-

sale market.

o COTTON SEED MEAL:

17

No.

Station

|

14807

14512

14471

14491
14496

14501
14715

14806
14827

14885
14510

14443
14444
14490
14549
14551

14852

14988

14383
14825

TaBLE II. Anavyses or CorroN SEED MEAL.
Per cent.
Nitrogen.
Manufacturer or Jobber, d g
Car No. or Marks. Purchased, Sampled or Sent by E 8
T o
B &) {45
American Cotton Qil Co.,
New York City.
American Red Tag, C. S.
1Y 20 L U R T R J. E. Phelps, Suffield............ 6.31|6.18/$68.12
Ashcraft-Wilkinson Co.,
Atlanta, Ga.
Paramount Brand C. S.
Meal L IENERLES W00 i Station Agent from Rockville
: MR @IGIal. 2 Tl 6.14(5.76| 83.00
F. W. Brodé & Co.,
Memphis, Tenn.
OwliBrandl) s 38 Lyt A8 A. Dll Bridge’s Sons, Inc., Hazard-
wallBic s o e el SN ..16.32(6.50
Owl Brand, E. 74666. . . . . W.J. R i i .50| 75.1
OmlzlgBrand, o N W eeves, Windsorville. . . ... 6.18/6.50| 75.10
500 el 199 R Spencer Bros., Suffield. .. . . . 6.90(6.85| 79.19
Owl Brand..............|E. H. Rollins, Granby. . ........|6.56/6.50| 74.50
OwliBeaydi ! 2o TR e St%tlon Agent from A. D. Bridge's
e VAR I i KOS OON 6.27/6.50| 87.0
Owl Brand, N.Y. C., 230350|G. T. Soule, New Milford. .. .... 6.64/6.50 80.08
OwliBramd. g0 0\b kb ey s StaéclonNAgeri:o/I from G. E. Ackley
0., New Milford. . ....... ... 6.63(6.50[ 80.00
Owl Brand. ...... S. F. Holcomb & Son, West Granby|6.89/6. .
....... A ; .89/6. (P
Jay Brand, S. P., 84389. . . |Station Agent from A. D. Brggge’}é i e
Sons, Hazardville............. 5.8415.76| 79.00
...................... E. H. Rollins, Granby..........|6.58/6.50| 75.00
G B el o s K. H. Rollins, Granby. .\ ... 6.60[6.50| 74.00
S 93’1411%%43 .......... &Vll%arsn J.1 R(la\?ves, Windsorville. .|6.68|6.50| 81.20
OfflOCo,lor, e M, R A e oule, New Milford. ......[6.29|6.50[ 75.00
o 22 ULy 0o M ST Ah B i 1
Off Girade, 6.8 M R.Y ern Bros., East Windsor Hill. .[6.656.50|. .. ...
C.12303B0 8510010 Cant |AC W Camp, Danbury, v i i . 6.60(6.50| 80.00
Cotton Seed Products Co.,| . y
_ _Louisville, Ky. )
Prime C. S. Meal......... Station Agent from Wybern Farms,
Mealnosed o fe ety atuls fs 8 6.21|6.50| 76.00
) S. P. Dayvis,
& dLIlJttli Rl,gock, Ark.
x00d Luck Brand........ L. P. Abbe, Hazardvill g
Good Luck Brand. . ...... Station Agent from % ?VI ‘Waller, e T
Gaylordsville. ............... '16.49)6.50] 82.00
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TasLe II. AnaLyses or CorroN SEEp Mpan—(Continued).
Per cent.
Nitrogen.
3 =)
2 L4a8:£a§t£rg: llh\zg&bsl?er, Purchased, Sampled or Sent by g ﬁz
g < | & 2
ot = =1 3
2 S
% = ) &)
DeSoto Oil Co., Memphis. :
145291104426 .10 L 0wl i) R. H. Osborne, Warehouse Point|6.66(6.58$78.00
E. St. Louis Cotton Oil Co.,
National Stock Yards, Il
15021 |R.. 11506088 5 baiocs « 5w vha it C. D. Cannon, Windsor Locks. . . [6.73|6.64| 77.50
W. D. Hall Co., Atlanta, Ga.
14434|Good C. S. Meal......... A. D. Ellsworth, Broad Brook....|5.32(5.76| 76.00
14618|Good C. S. Meal......... Station Agent from A. E. Hall,
Wallipgiond:. . Af L Sl 5.89(5.76| 80.00
Oscar Holway,
Auburn, Me.
14887 |N. Y. C.1214957 . ... ... . .. William Gilligan, Windsor. ...... 6.80(6.70| 86.28
Humphreys-Godwin Co.,
Memphis, Tenn.
140410 1BulliBrand,. ... ook v P. T. McCue, Windsor Locks. . ... 6.98(6.87| 82.00
16078 |BulliBrand . ./ .. a b i Station Agent from E. Man-
chester & Sons, Winsted. . . ...[7.16/6.87| 85.00
15192 B ull Brand: 1wl i i 0% J. A. Sherwood, Long Hill. ...... 7.09/6.87| 83.00
15222 1Bull Brand... ... o iailuds C. L. Luce, New Britain. .......|6.92(6.87| ....
14659 |Danish Brand............ Station Agent from G. S. Phelps,
Phompsonville. . . o .. 5.45|5.75| 80.00
15133 [Danish Brand. ... ......q¢ The Coles Co., Middletown. ..... 5.84(5.75| 82.00
15187 |Danish Brand............ W. E. Wheelock, Quinebaug. . ... 58115755
14507 |Dixie Brand, 89546....... Hartford Tobacco Corporation,
(Hiartiordie e (R SRl e ot s G 7.49(7.50| 94.7
15134 [Bright C. S. Meal, Penn.|Jno. Sullivan & Son, Thompson-

S2258 Ml L i, s R T RN A L Va0 e e 5.49(5.76| 72.00
15135 Bright C. S. Meal, L. V.|Jno. Sullivan & Son, Thompson-

RAZNG 6L o ey n AT e R s, L B 5.67|5.76| 72.00
15164 |Bright C. S. Meal, C. & N.

V01624550 S0tk g Spencer Bros., Suffield. . ........ 5.54(5.76| 73.00
ABSATIREROG . 300 e e oles Co., Middletown.......... 6.16|5.76| 74.00
14784 |0ff-Color C. S. Meal, W. B.|G. 8. Phelps & Co., Thompson-

AR R SR S e e s Bl s T e 5.67|5.75| 68.00
14872 |0ff-Color C. S. Meal, Pa.

BRABLE L Spencer Bros., Suffield. ......... 6.31(6.58| 76.1€
14901 |Off-Color C. S. Meal, C. M.

it PLT5860. 0L s Spencer Bros., Suffield.......... 5.53(5.58| 73.00
15145 |0ff-Color C. S. Meal, 246729 |The Coles Co., Middletown. ... .. 6.83|6.88| 75.28
14386 |Off-Grade C. S. Meal, A. T. :

&s BOBIIRS 5 Pl e G. T. Soule, New Milford....... 6.26(6.27| 76.1€
14403|C. S. Meal, C. & O. 8803. . |The Coles Co., Middletown...... 6.00|5.75 83.00€
14473|C. S. Meal, 111209....... G. S. Phelps & Co., Thompson-

sallesdic ERERAN 5 sois S s s AR 5.92|5.75| 67.00
145081C. S. Meal, B. & M. 62922 |L. B. Haas & Co., Hartford....., 7.3417.50] 93.7

COTTON SEED MEAL. 19
TasLE II. ANaLYsES oF Corron SEED MEuAL—(Continued).
Nitogos: | .,
- Manufacturer or Jobber. :
: Ghe NbWor Mo Purchased, Sampled or Sent by’ '§ &
é 2] &
Humphreys-Godwin Co., § 3
Memphis, Tenn.
(Continued).
14530 O%—(%l;&c%e C.S. Meal, P. M. i
ussilo CSMeal, T rr, West Suffield..........|6.44 $72.81
- OffI-’G:iig?:gCS Meal, i S. J. Orr, West Suffield....... ... 6.59 74.49
i fo-Eg;a?de CSMeal, e S. J. Orr, West Suffield........ .. 6.17 69.75
i OffT(.}fa{gg CSMeal, P S. J. Orr, West Suffield........ .. 6.19 69.94
ol Oﬁ(-)i}fagé %‘ é; I\E;I?c)ag?,lNY S. J. Orr, West Suffield....... ... 6.06 68.54
Eiieall a,(ikz?JSIS‘lgMeal, Ch1, o S. J. Orr, West Suffield......... 6.12 69.19
15285| C. 5. Moal, T0115%. 1. |Gy G Soiancap pufield-.....7715.75 68.00
e A
4464 0ff Color C. 8. Meal, M. c. ! 5
140galon Color 0" & o 11 ! Gome, Warehouss B |17 50| 59.03
12500 |ONCI LT & Mool ) arker, Poquonock. . . 7.63 .. | 79.39
Sasio Offl-%l(}l%)rc i 'Mle.a,'l,. e Spencer Bros., Suffield....... ... 7.64|7.57| 92.24
S0 Of‘fS-CI(?lgsz SMea.l, P Spencer Bros., Suffield. . ..... ... 7.66|7.92| 90.11
14431 'Offl?égfo?%, SMea,l, e Spencer Bros., Suffield. . ..... ... 7.02/6.87| 80.44
RS Off(%Cé?oi’?g Tl g Spencer Bros., Suffield. . ... ... .. 7.23(7.25 82: 51
14433 Of?-(gglii‘.(.): . Meal’ b Spenf:er Brf)s., Suffield ity ey 6.30/6.29] 72.23
aazg o S00T: oi Meal i C'. Spencer Bros., Suffield. . ..... ... 6.92(6.99| 79.30
el f?%%ﬁ O .)I.).e il'n'. Spencer Bros., Suffield. . ..... ... 6.89(6.89| 78.92
izl @5&?120 O E N .1’. . W Spencer Bros., Suffield. . ........ 6.89(6.68| 78.92
l44gg OH—CZLO%E'C.. s Mea’l, I & Spencer Bros., Suffield. . ...... 6.19/6.39( 71.00
14463 O%‘?.CS(I)\L.)ESCO?S... Méél‘, e Spencer Bros., Suffield. ......... 6.69(6.58| 76.69
e R 8 s SRR Spencer Bros., Suffield. ......... 6.3616.35| 72.89
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ar—(Continued).

TasLeE II. ANALYSES OF CorroN SEED ME
Per cent.

1 | Nitrogen.

Manufacturer or Jobber, piichiassd, Sampled or Sent by

Car No. or Marks.

Guaranteed.
Cost per ton.

Station No.

L. B. Lovitt & Co.,
Memphis, Tenn.

(Continued).
14469|0ff-Color C. S. Meal, P. L.
Ty QU S S TR John Edgar, Enfield. . .........-
14470|0ff-Color C. S. Meal, LY
C. 229460, .« iooomens Spencer Bros., Suffield. . ........
14528|0fi-Color C. 8. Meal, L. E.
& WL A2215. save o wcnneinion Spencer Bros,, Suffieldi . Seltin %
14550|0f-Color C. S. Meal, L. V.
85869, ... ae e Spencer Bros., Suffield. . ... -
14801|0ff-Color C. S. Meal, B. &
M. AT el s Spencer Bros., Suffield. .........
14829|0ff-Color C. S. Meal, L. &
NTOOT . bt ez sl s s Spencer Bros., Suffield; . e e
14494|0ft-Color C. S. Meal, B. &
O SR FN NI Spencer Bros., Suffield. . . ...csk
14586|0ff-Color C. S. Meal, AT
&S.Fe7460.........-. Spencer Bros., Suffieldi.. .o v s
Lyle & Lyle,
Huntsville, Ala. ;
14384|Economy Brand Sou 120566 |G. T. Soule, New Milford. ......

W. C. Nothern, Memphis.
14377|Special No. 1, T. P. 8055..
14415|0ff-Color, 120719.........

Park & Pollard Co., Boston.

G. S. Phelps, Warehouse Point. . .
7. W. Crowell, Burnside.........

Station Agent from F. B. Newton

14571|Upland C. S. Meal. .t

Est., Plainville. . ....c.ovevens 5.67
14297|0ff-Color C. S. Meal...... Rockville Milling Co...........- 6.67
14335|B. & L. E.81002. ........- Ahern Bros., E. Windsor Hill., ... |[1+12
AAGRTIIE e B R L e L. C. Daly, Warehouse Point. ...|7.16
14460|B. & 0.855634.. ... ..onn e Broad Brook Lumber & Coal Co...|7.26
14461|B-445144.. . ... .00 ccenes Broad Brook Lumber & Coal Co...[7.03

14465|0ft-Qual., C. C. C. & St. L. |Station Agent from Broad Brook
T D S e PR T & 0100, . bt Bl .15
14500|G. T. 10102.. ........c---- . H. Rollins, Granby ... .....-- .44
14504|L. & N.3460...........- - Broad Brook Lumber & Coal Co...|7.58
Broad Brook Lumber & Coal Co...[7.37

14505|C. of G.60017..........--
14630(S. 8. W.7320............»
14826|0ff-Grade.. . ... ..coooeee s

T. H. Rollins, Granby
Station Agent from G.
Co., New Milford...........+

The Roger & Hubbard Co.,

Middletown.
14466|C. & 0.3223 . . . ...cvcore Station Agent from P. F. Cham-
| berlain, Broad Brook.......---

COTTON SEED MEAL. 21
. .
ABLE II. Anavnvses or CorroN SEED MEearL—(Concluded)
Per cent.
| Nitrogen.
'Z:: Maélufacvturer or Jobber, /
: ar No. or Marks. Purchased, Sampled or_Sent by 3 g
eI
5 o & =
g g i
e o =] 3
Sanderson Fertz, & Chem. . : :
- Co., New Haven.
...................... Benjamin Fenn, Mi
- Iguft so%ers&l&o” T n, Milford......... 6.71] ..
itan C. S. Meal. . . S .
A v lde BL Cannon, 'G
Sk Pﬁritgg 8 g %/Idea% ....... The Coles Co.,, I\/Irﬁ;{:ikl)gtown .... 52005722000
A B L e NS Station Agent from P. Schwarts MR
14498 08-Col'®. 5, MEdk) 4 Co., New London. ......... 1 5.26|5.75
14493 Of;_(%%lor e T Bros., Suffield. . . ......|7.36|7.38 gg 'gg
GUENTY L i Aotinls. .
. Oﬂl-Snglor e Méél', ..... Spencer Bros., Suffield. . .. ... 7.40(7.22 84.78
SR Fo o N e o | | .
. Offl—?’%o'?lf())r e Méz;,l., ..... L. C. Seymour, Windsor Locks. . .[5.10[5.76| 74.00
: : ; ; .
I R T G B0 Station Agent from L. C. Se
.................... V 1 ! m 5 i
I O%—gﬁlgr & 8. Ve, N H. F. Farnham, E. Wlndsoly H?llfr Ggg g;g ;‘égg
Rarog| 00220y e dhn s W. E. Bates, East Granb |
Erit O%(%%)r ke Meal, s C. H. Northam, Hartfor}él..... gig g;g '?%88
; : . A Y
B0 O G oz e T J. T. O’Neill, B i
Color C. 8. Meal...... Station Agent fligllﬁldi: ‘Manning, A s S
§s01/0.couciils il oS0 Manchester, .. ... s )5, 2405. 76 69
Fario Gt Co, rthur Manning, Manchester. . . . |5.42|5.76 69'28
28| Atlanta, Ga. i ;
................... ation Agent from Meech & S
’ ; i € tod-
B .'I:e.rrell b ard, Middletown............ 5.99|5.76| 78.50
Tesarkans Citad E. T. Hurlburt & Son, Somers 7
b e
and Fertilizer Co., ’ wai
14216 Texarkana, Ark.
..................... Station A i
| Ststqfﬁeldg??t. fromE i b 6.56/6.58 75.0
............. ation Agent from Rockville| i i
Uhion Besdl & FEcbb'e it Mﬂhng C”o ............ Oc v1lle 6.50 81.0
148 New York. i 3 . iy
09 |Surety Brand C. S
” . 8. Meal. . S’gatiqn Agent from F. H. Rolf
149 8 |8rety Biid: Bl I Crutlford s w0 tb i ’ Y
38 Surety Brang, Bri 567, |Ciolos Oo. Mdataay A bl 6.19(5.76| 88.00
- g C. 8. Meal Station Apent from M, E. Thompe o | | o0
8|Avier. Rid Tag C. §. Meal son, Ellington. .. .. oS T 6 :
= B B MesllT. B Pheles Subtl L .31(6.18| 80.00
]1;830 P Wl e i o 6.35|6.18| 70.10
‘18;6 LAgé}Frior,Easj;Hartford.... 6.59
A ur Manning, Manchester. . . 6.65/6.88 90.00
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CASTOR POMACE. :
Three samples were analyzed as follows:

14421. Sold by American Agricultural Chemical Co., New

i _N. Austin, Suffield. 4
Yofi{5ggty.Sols(}ok§§ ‘S}fleEApothecaries Hall Co., Waterbury. Sam

pleﬁ:glthesf;%t(g}}: Baker Castor Oil Co., New York City. Stock

of Olds & Whipple, Hartford.

Anaryses oF CASTOR POMACE.
14421 14515 14481

Station N0 « e esonenaseaneee

Paten 450 452  4.50
Nitrogen guaranteed. ........- e Lo 7
Nitrogen found............-- " gon00  $60.00 $51§03
Costi per Hon, . 4. . sz inep g o :

Nitrogen costs per pound ......

R
II. RAW MATERIALS CHIEFLY VALUABLE FOR
. PHOSPHORIC ACID.

BARIUM-PHOSPHATE.

Port
itherbee, Sherman & Co.,
H14977N G{{rad% tlo&(;k Sf‘)lfl. ?Iy hv/}]ﬁ}er, Stamford. Guaranteed 28
enry, N. Y. g
er cent. phosphorio acid, itherbee, Sherman & Co., Port
14932.N Géadesg).c “ nglth;};"g.l Carter, Clinté)n. Guaranteed
Henry, nt. phosphoric acid. Cost $25.00 pﬁr onr.l . roh
16 per ce Cirade C. Sold by Witherbee, Sherma A
s X Stock of C. E. Lyman, Middlefield. Guarante
11{46111312;’ cent p'hosphoric acid. Cost $22.00 per ton.

ANALYSES OF BARIUM-PHOSPHATE.

N : 14977 14932 14933
QEation IO v s ¢« = siasiscisie st

i i None 0.03 None

_soluble phosphoric acid. . 059 0.24
gi%ﬁgzes-(s)olllublepphosphor_m acid. 2?5;}‘(8‘) 1668 1621
Insoluble phosphoric acid. .. - 5334 17.30 1645
Total phosphoric LT R S . 72 6.7

Phosgphoric acid cost cents per pound. ...
RAW ROCK PHOSPHATE.

llows: :
1 ere analyzed as fo s
T;;.(E)Slsam’ll‘)aisccjv Ground Phosphate. 'SOlSd Izbe%m%s-s%eur wgell,
culltural.Corporation, Centerville, Tenn. Sent by .

Nivgllgg ve%aw Ground Phosphate. Sold by Apothecaries Hall

Co., Waterbury. Stock of H. A. Tdwards, Naugatuck.

VARIOUS PHOSPHATES. 23

ANALYSES oF RAW Rock PHOSPHATE.

STACIOTEN ORI - re 1oe [ LIy 115 15181 15150
Water-soluble phosphoric acid. . .. ... ... 0.16 0.04
Citrate-soluble phosphoric acid. ... .. ... 2.31 3.12 {
Citrate-insoluble phosphoric acid. . . . . .. 21.25 28.06
Total phosphoric VS I s Sy o8 T 31.22

“Available” phosphoric acid found. . . ... 2.47 3.16
Costrper tonts & SR Ed LA B EE L. ) st gl 00

15181 was ground phosphate which had been saturated with
strong liquid manure, worked over and exposed to the action of

air and frost for a year.
PRECIPITATED BONE PHOSPHATE.
One sample was analyzed as follows:
14480. Sold by Olds & Whipple, Hartford. Sampled at fac-
tory. Cost $1.50 per unit available phosphoric acid.

ANALYSIS OF PRECIPITATED BONE PHOSPHATE.
Station No

..................... 14480
Water-soluble phosphoric acid. . . .. ... 0.37
Citrate-soluble phosphoric acid.............. ... 18.67
Citrate-insoluble phosphorie acid 8.26
‘Laotal phosphorieacid@ae il ier) e =l 27.30
“‘Available” phosphoric acid found. ... .......... 19.04
Cost of “‘available” phosphoric acid per pound.. .. 7.5¢

BASIC LIME PHOSPHATE.
Two samples were analysed as follows:

15117. Sold by American Agricultural Chemical Co., New
York City. Stock of R. E. Morgan, Windsor. Guaranteed 13
per cent. “available” phosphoric acid, 14 per cent. total phosphoric
acid. Cost $24.25 f.0.b. factory.

14978. Basic .Fruit and Legume Phosphate. Sold by Coe-
Mortimer Co., New York City. Stock of J. C. Jackson, Wilton.
Cost $22.75 per ton. Guaranteed 13 per cent. “available” phos-
phoric acid, 14 per cent. total phosphoric acid.

ANALYSES oF Basic LiMe PHOSPHATE.
Station IN O R RS S SR SRR T 15117 14978

Water-soluble phosphoric acid. . ........ 2.67 3.10
Citrate-soluble phosphoric acid

......... 11.27 1038
Citrate-insoluble phosphoriciacid. . . . . .. 1:50 1.46
Total phosphoric acid. % .............. 15.44 14.94
“‘Available” phosphoric acid............ 13.94 13.48
Cosi of “‘available” phosphoric acid per pound. .. 8.4¢

DISSOLVED ROCK PHOSPHATE OR ACID PHOSPHATE.

The analyses of twenty samples of this material are given in
the table.

The prices charged have ranged from $27 to $40 per ton. The average
cost of available phosphoric acid has been about 10.1 cents per pound.
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Twenty samples were analyzed as follows:

14476. Sold by Sanderson Fertilizer & Chemical Co., New
Haven. Sampled at factory. 3

14854. Sold by Piedmont-Mt. Airy Guano Co., Baltimore, Md.
Stock of Farmers’ Exchange, South Meriden. g

15042. Sold by the Hubbard Fertilizer Co., Baltimore, Md.
Stock of H. H. McKnight, Ellington. :

15157. Sold by Olds & Whipple, Hartford. Stock of Havi-
land Tobacco Co., East Windsor Hill. )

14707. Sold by National Fertilizer Co., New York City. Stock
of R. Delaney, Somersville. ;

15207. Sold by Berkshire Fertilizer Co., Bridgeport. Stock of
D. L. Clarke & Sons, Milford.
14482. Sold by Olds & Whipple, Hartford. Sampled at fac-
tory. '

1};417. Sold by American Agricultural Chemical Co., New
York City. Stock of E. N. Austin, Suffield.

TaBLE III. ANALYSES OF AciD PHOSPHATE.

: : i JE e , 85

g G AR R 83 88 B E

= 3 ,_% S ,'g S = i; Fg"'g a _Q‘:g 2

7 o] ERs g‘ﬂ & vo e 28 S ey

RN T O R R - I

B, CNE TERICAS LRl ema i BHS LB e

E e Bal . B 53 & ] 2 B

z B 5 B & : F 3 :

14476 1539 1.79 0.15 17.33 17.18. 16.00 $30.00 8.7

14854 12.17 3.13 1.01 16.31 15.30 16.00 27.00 8.8

15042 14.20 1.87 0.27 16.34 16.07 16.00 29.00 9.0

15167, 13.71'":8.22.,.0.931 117,86, 16.98 /' .16.00 . :30.87 9.1

14707  11.16 5.25 0.55 16.96 16.41 16.00 30.90 9.4

15207 14.34¢ 3.27 0.33 17.94 17.61 16.00 33.50 9.5

14482 1229 3.47 0.15 1591 1576 16.00  30.64 9.7

14417 1464 220 0.19 17.03 16.84 16.00 33.00 9.8

14934 11.36 4.64 201 18.01 16.00 16.00 32.00 10.0

14542 1267 2.62 1.64 1693 1529 16.00 32.00 104

14971 13.26 2.92 0.36 16.54 16.18 14.00 35.00 10.8

15074 | 12.01  3.70 1.52 17.28 1571 ' 16.00 -34.00 " 10.8

14499 1333 1.89 090 16.12 15.22 16.00 33.00 10.8

14514 14.02 1.94 020 16.16 15.96 14.00 35.00 11.0

14795 13.50 3.32 0.22 17.04 16.82 16.00 38.00 11.3

15113 13.58 2.90 0.32 16.80 16.48 16.00 40.00 12.1

14478 13.56 3.37 0.26 17.18 16.92 16.00 i S
14813 1441 3.19 0.4 17.74 = 17.60 16.00
14879 12.61 2.96 1.39 16.96 1557  16.00
14986 9.62 555 1.14 16.21 15.07 16.00

The percentage of available phosphoric acid in Sample 14542, Royster’s
Acid Phosphate, was not so high as guaranteed. A second sample 14879
of the same brand contained a higher percentage of available acid than
the first, but still did not fully meet its guaranty.

POTASH SALTS. 25

14934. Sold by Coe-Mortimer Co., New York City. Stock of
J. E. Stoddard, Abington. :
- 14542,  Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of J. R. Reinhard & Sons, West Cheshire.

14971. Sold by Listers Agricultural Chemical Works, Newark,
N. J. Stock of W. H. Carrier, Glastonbury.

15074. Sold by Lowell Fertilizer Co., Boston, Mass. Stock
of H. B. Brownson, Shelton.

14499. Sold by Apothecaries Hall Co., Waterbury. Sampled
at factory.

14514. Sold by American Agricultural Chemical Co., New
York City. Stock of Spencer Bros., Suffield.

14795. Sold by Bowker Fertilzer Co., New York City. Stock
of Geo. E. Ackley Co., New Milford.

15113. Sold by Listers Agricultural Chemical Works, Newark,
N. J. Stock of B. C. Wooding, Yalesville.

14478. Sold by L. T. Frisbie Co., New Haven. Sampled at
factory.

14813. Sold by Wilcox Fertilizer Co., Mystic. Sampled at
factory.

14879. Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of W. S. Brown, Trumbull.

14986. Sold by American Agricultural Chemical Co., New York
City. Stock of W. H. Latimer & Son, Southington.

IIT. RAW MATERIALS OF HIGH GRADE
CONTAINING POTASH.

COTTON HULL ASHES.

15171. Sent by Olds & Whipple, Hartford. Stock of Windsor
Tobacco Growers’ Corp., Windsor. It contained 19.42 per cent.
of potash.

POTASH SALTS AND OTHER MATERIALS CONTAINING
WATER-SOLUBLE POTASH.

14931. Kainit. Sold by F. S. Royster Guano Co., Baltimore,
Md. Stock of Knowles, Lombard Co., Guilford. It contained
14.21 per cent. potash and cost $45.00 per ton, making the cost of
actual potash 15.8 cents per pound.

14929. Muriate of potash. Sold by F. S. Royster Guano Co.,
Baltimore, Md. Stock of Knowles, Lombard Co., Guilford. It
contained 56.68 per cent. potash and sold for $165 per ton, making
the cost of actual potash 14.5 cents per pound.

14284. Nebraska Potash. Sold by Standard Potash Co.,
Lakeside, Neb. It contained 27.30 per cent. potash.

15023. Potash-Lime. Sent by Dexter Portland Cement Co.,

N azareth, Pa. It contained 3.13 per cent. potash and 33.28 per
cent. of lime.
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IV. MATERIALS CONTAINING NITROGEN
AND PHOSPHORIC ACID.

FISH MANURES.

Sixteen samples were examined, eleven of which were sampled
by the Station Agent and five by purchasers. Analyses appear

in Table IV.
Sample 14585 was stated to be bought by Mr. Fiske for his
own use from the New England Fertlizer Co. It is not a brand

registered by them.
Three of the samples, 15125, Lowell Fertilizer Co.; 15114, At-
lantic Packing Co.; and 15136, A. L. Koster, contained much less

nitrogen than was guaranteed.

The average percentage of nitrogen, though with a wide range, is
about 8.33; of available phosphoric acid, 6.01; and the cost per ton,
ranging from $80 to $115, has averaged about $99.64.

Allowing 10 cents per pound for available phosphoric acid, the nitro-

gen in fish manures has had an average cost of 52.6 cents per pound.

SLAUGHTER HOUSE TANKAGE. 27

SLAUGHTER HOUSE TANKAGE.
Table V, page 28,

Fifteen samples were examined. Six of these were sampled b
] ¥,

7. z i ‘
! gth rﬁ;re 5e112t7 gf which was in active form. 14063, Bone Tank
- el o?ej;r hf(?}?t;va(;f iwa’ce;'.-insoluble organic nitroggg’
. n /
mailngalnate method was e_mployedalgn“tf)?)tﬁ)rc?s.eq £ A bey
Ong (})’Fefhgf s’che rlemalnlng samples appear in‘ Tab]e V.
Pa W:rr}p eﬁ taken by the Station Agent, 15204, Atlanti
et fO'L’II' :h ar below its guaranty in nitrogen and pilOS h e
Fert,ilizin . others, 14475 and 14881, Conn. Fat Renderi g
e MgL (élilp., 14855, Piedmont-Mt. Airy Guano (I;)ng ang
» M. L. Shoemaker & Co., were deficient in phosphori.c’ a?cLiIzi

€

TaBLE IV. ANALYSES OF
F1sE MANURES.

LR rUS N L
SRR ol Lt Tl T R

Zo \an'\ Phosphoric acid. Total phosphoric
.g Manufacturer or Wholesale Dealer. Dealer or Purchaser. b f 3 S R Ld'
= -3 : o] ) =
< =] & =i @ = 2
> o =1 = 3 =l . <
3 = 3 8 e | = 5
Sampled by Station: \oé’(”
14418 | American Agr. Chem. Co....... E. N. Austin, Suffield. ...........
14645 | Apothecaries’” Hall Co......... Wm. Reeves, Windsorville........ 0.23 | 8.92
15114 | Atlantic Packing Co............ John Helm, So. Windsor. .. ...... 017 | 881" O Lol RIOR Hil D o el 8.6
14574 ; Berkshire Fertz. Co............ Manpiachurer. . =S8 S s st L 0.18 | 7.28 93711 8.20 | 0.50 | 5.92 | 1.52 7.94(15 g00 8100.00
14989 | East Harbor Fertz. Co......... Wybern Farms, Melrose.......... 0.60 | 7.69 746 | 7.81 [ 0.50 | 5.31 | 0.43 6.24 5.50 | 115.00
SR80 | A T Kouter. 41 o0 it W ' | Michael Cannon, Rockville, . ..+ + 059 | 769 | 829 | 833 | 075 | 452 | 095 | 622 aog| 15000
15125 | Lowell Fertz. Co............... gv JECFglelx{naI{V Waﬁehous; PR 3.90 | 513 g-gg ggg 0.70 | 3.78 | 0.91 | 539 2'88 100.00
TABBRELES . o o vembaiis o A s % S B il b . E. Fiske, Warehouse Pt.. . .... 0.2 o : . 0.33 | 5.85 | [ 5 95.00
14537 | Olds & Whipple............... Manufacturer. . .. .. ......o.on.- 02% ;gg ;gg 7.81 | 0.51 | 4.86 6:33 g -gg BLO0 g S
14930 | F. S. Royster Guano Co........ C. R. Woodford & Sons, Avon... .. 0.20 | 7.85 . 741 | 043 | 4.93 | 0.38 574 5.50 | 100.00
14644 | Wilcox Fertz. Co.............. Bloomstein & Adler, Burnside. . . .. 023 | 88 ggf ggg 0.57 | 8.99 | 4.45 | 14.01 lggg 185.00
0.6 = : : 0.35 | 7.%7 | 4.0: : : 9.75
Sampled by Purchaser: 61795 | 8.782| 824 1.56 } 4.49 3(7)? lfziég i B
15183%| “Fish Meal,” East Coast Fisher- | American Sumatra Tobacco Co., ¢ . 5.00 st
iesiProductis i G il SRt el o Bast Harbiord 0 L0 R e i
161386 | A: L Kastera . Lot udssdsnis Tassler & Silberman, Hartford. . .. 0.15 | 9.09 | 9 .
14238 | Wilcox Fertz. Co.............. Arrﬁericaﬁl Slllcmaétrra Tobacco Co., 1.16 |- 5.13 033 G 0.58 | 8.92 | 3.08 | 12.58
ast Hartford. ....oeeiasvees il 0.46 : . +0.50 | 6.4 = : e X T
TABAR | Wo. 7 IOV GEREL (HA ST Silverherz Tobacco Co., Rockville. 810 | 856 | ... 1‘238 | 539 095 T48 | 3.00 | 96.00
14345 | i Nor Tl Sk AT e Silverherz Tobacco Co., Rockville. 020 | 7.74 | 7.04 . .56 Wk CH
092 | 778 | &5a | -+ | 050 | 582 | 5.32
2 (.16 per cent. nitrogen in nitrates. \w

1 (.39 per cent. nitrogen in nitr.ates.
3 Contains 0.76 per cent. chlorine.
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TaBLE V. ANALYSES oF

Manufacturer. Dealer or Purchaser.

Station No.

. Sampled by Station:

14486|Apothecaries HallCo e et e
15204|Atlantic Packing €0 gttt
14475|Conn. Fat Rend.. & Fertz. Corp.....
14881|Conn. Fat Rend. & Fertz. Corp. ...
Piedmont—Mt. Airy Guano Co. ..
8|M. L. Shoemaker g L ey

MAnUEBEHUERE e ¢ s bai e e der et
T. A. Forbes, East Haven. ..----«°
Minor Lves, South Meriden. .. ...+
H. B. Cornwall, Meriden. . ...+

Sampled by Purchaser:

15188|Apothecaries I, e s el Barnes Bros. Nursery Coth monie: -

Chas. Johnson, Graylordsville1 .......

{ASAA N TR R s e
15389 Apothecaries FlalliCaN . e e s A. N. Pierson, Inc., Cromwell......
15382|Godfrey Fertilizer & Chem’l Co,,
; T R R S A. N. Pierson, Inc., Cromwell.....-
15383|Godfrey Tertilizer & Chemical Co.,
NbwarlegVE IR el i ot A. N. Pierson, Inc., Cromwell......
15384|Godfrey Fertilizer & Chemical Co.,
ey Naditoas d- oo eiaiy A. N. Pierson, Inc., Cromwell......
15774|Godfrey Tertilizer & Chemical Co.,
Newark DU i ai e s b E e A. N. Pierson, Inc., Cromwell......

1 (.16 per cent. nitrogen in nitrates.

BONE MANURES.
Table VI, page 30.
The analyses of 19 samples, of which 15 were drawn by the
Station Agent, are given in table VI
14420 is not a brand registered in this State, but is stated to
have been shipped by mistake to E. N. Austin by the Springfield
Rendering Co., Springfield, Mass.
One sample, 15065, from the Piedmont-Mt. Airy Guano Co.,

failed to meet its guaranty of nitrogen.
ric acid found in these

The average amounts of nitrogen and phospho
samples have been 3.43 and 23.45 per cent. respectively, and the average
from $51.50 to $76, has been $63.15. Allowing 50 cents

cost, ranging
per pound for nitrogen, phosphoric acid has cost 6.1 cents.

GARBAGE TANKAGE.

14696 is tankage prepared from city garbage. Sent by the Health
Dept., Bridgeport. It contained 2.30 per cent. of nitrogen an
3.30 per cent. of phosphoric acid. 78 per cent. of the material

was in particles coarser than 1-50 inch.

SLAUGHTER HOUSE TANKAGE. 29

SLavgETER HoUSE TANKAGE

Nit
rogen. Phosphoric acid. Mechanical
g ; % analysis.
g g o g
o = q bl :
g a é’ g E g.d -‘Sf‘j §
: 5 3 38 g E 2 is g
3 ; i | %& : : s | E3 .
< o {_(° 5] g a9 ;K'J b
= 6] i G g
0.14 | 5.55 | 5.69
A : 5.79 | 16.49 | 1
..... 3.9 pelovis
. 00 | 327 | 3 : 25.42 | 47.00 | 53. :
0.1/t g : 123 112298 | 25.42 4 pa00 2
0.16 | 470 | 4.86 | 4.03 | 10.82 | 13.73 900 | 20| 500
7 .40 | '9.81 | 15.00 | 65.00 gé'gg ?7'00
3 : 5.50
0.23 | 5.82 | 6.05
! : 6.
012 | 7.0z | 714 ittt M WA el T e
Wi 3 [ A e et S e R
.......... 00 30 R 1§ TgRlutt st
.......... YP C R TR N 1 ik
.......... R SRRt R T L BN B bt )
S R o D e g DR

MIXED BONE AND TANKAGE.

14866. Listers Celeb
lated Celebrated Ground Bon ;
N.eJ .’ Ig%gfk b)f’ SLlSteI‘S Agricultural Chelgiggld %ﬁﬁi{ag%l{cldu_
of S. J. Orr, West Suffield; cost $54 pei,tonewark’

PERCEN
TAGE ComposiTiIoN oF MixEp Bone anxp T
ANKAGE.

%otal nitrogen found. .. ...
ol Dok o S 2.81
© tal o e AT e 2.67
otal phosphoric acid guaranteéd ........... PN
uaranteed. ........... 0L 12.00

AVERAG
E COST OF PLANT FOOD IN FERTILIZER MATERALS

From the :
sold in COangg&%?;tn% analyses of the various fertilizing materi
ment is prepared sho uring the present year, the follo%vi 3 e
cont HaE R ol 7 wing what has been the approxi ng state-
nitrogen, phosphoric acid and potg;ll?jce average
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TapLe VI. ANALYSES OF
P e

R RN e TR

Dealer or Purchaser.

Manufacturer and Brand.

Station No.

Sampled by Station:
15056|Am. Agr. Chem. Co., Fine Ground Bone..
15060|Atlantic Packing Co., Fine Bone Meal. ..
15062|Berkshire Fertz. Co., Fine Ground Bone..
15057|Bowker Fertz. Co., Fresh Ground Bone. .
15063|Coe-Mortimer Co., Fine Ground Bone. . . Morrison & Dunham, Bethel.......
15055|L. T. Frisbie Co., Fine Bone Meal....... Stanley Svea Coal Co., New Britain
15064|Lowell Fertz. Co., Ground Bone 215—26. §. T. Welden, Simsbury........---
14420|Manchester Rendering Co., Manchester,
Now HAmMPRDITE. 5l v ee e snnane e E. N. Austin, Suffield. ..........--
15061/ Pawtucket Ren. Co., Ground Bone. ... ... Chas. A. Templeton, Inc., Waterbury
15065/ Piedmont—Mt. Airy Guano Co., Bone Meal Farmers’ Exchange, Woodstock. . ..

15058|Rogers & Hubbard Co., Strictly Pure Fine )
Joseph Kincaid, Jr., Middletown. . .

Spencer Bros., Suffield. . .....-- o
T. H. Eldredge, Norwich.........-
M anufacturer. s il s oe sz o o
Israel Andrews, Milldale. .......--

Bone
15124|Rogers & Hubbard Co.,

Bone Blonrs o ae SRkt theein oo Cadwell & Jones, Hartford. .. ...--
15053|Sanderson Fertz. & Chem. Co., Fine

Cround Bonel. .. ts ol el ssnage s ¢
15054\ M. L. Shoemaker,'Swift-Sure Bone Meal.

Manufacturer. . . .. -cooezeeesereos
Olds & Whipple, Hartford. ...... -

15059|Worcester Rendering Co., Prosperity. ... .|.o- o raemis s i3 "
Bone|G. M. Williams Co., New London. .

Royal Worcester CGround Steamed

Sampled by Purchaser.

15209|Armour Fertz. Co., Bone Meal..........
14298|Berkshire Fertz. Co., Bone Meal. . ......
14341|L. T. Frisbie Co., Pure Fine Ground Bone

Cents per pound

Nitrogen in mHTabes. .. co s s <o medanroef o 25.6
sulphate of TITIOTILEN: 14 (i o o721 255, 5 i oais Lo = ognas 23.6
AGttontaeed mealsEha. NN e P 54.5* to 61.2

GASTOT POMIACELS 5« wie s wseis ol sfaisalaiafaliin s S0 48.6* to 52.8

BRR A0 o s B et Gl BB 52.51
Total phosphoric acid in raw ground TORK Lol LR 2.7
in “barium-phosphate’” ......- 6.7 to 7.2

T OB v e el s Glesarahdogpe b 6.18§

Available phosphorie acid in precipitated phosphate. . 7.5
basic lime phosphate....... 8.4

acid phosphate. ..........- 10.1

(about) 16.0

Patuah o he O W ST SRR e s e K
* Allowing 7 cents and 192 cents, respectively, for the phosphoric acid

and potash contained in it. [ ;
und for available phosphoric acid.

t Allowing 10.1 cents per po
§ Allowing 50 cents per pound for the nitrogen.

A. T. Henry, Wallingford. .. .....-
A. E. Plant Son’s Co., Branford. . . .

John H. Gasser, Bethelidala . .. uis ‘

BONE MANURES
I 31

BoNE MANURES.

Nit
itrogen. Phosphoric acid. Mechanical lysi
al analysis.
&
4 . : £ EE =g .
g é : : £ = ;
68)
3.64 2.47 2
3.64 2 3.16 22.88 °
2.59 2.47 26 e 5 o i o o000
2.51 2.47 25 & S 44 i o100
3.24 2.47 26 03 4 i i 60’00
3.32 2.05 2 % o - - 6100
. 4.82 27.00 43 ggz i 24'00
'3 2.00
2.85 3:2(7) 3? 38 26.00 52 4
3.98 2.47 36 20.00 59 i
: 22.29 20.00 51 ié P
Ll i R i
4 3.29 23.41 20.59 60 40 73
; 00
3.82 24.69 24.70 76 24 7
3.39 2 i
3.39 4.§§ 33 67 22.88 45
: ; 4.69 20.00 65 gg ?1 o
i 0.00
2.47 23.97 20.00 54 46 6
8.00
2.18
) T 2
igg 4.11 1;'% """ i i
3.87 2.47 24.46 20.00 14 o
g i i o o i
60.00

It appe i

i (I))fpa?rli; glllleimt I}Iluneral forms of nitrogen, in nitrates and
R el isa, ave cost only half as much as in most i
G ntohquestlon that they are more quickly a O(i‘ganlc
LN e an other forms, and under mosty nd.c_om-
ki oraa m? 1;se at the present time. Moreovel(‘}miln S
i amountsgin gh orms, they will have to be used in felatponil-
Nl itk g future. Organic materials, tanka lge i
ool e Tirels a-n even bone to a smaller exicent age,b o
e sl ore as cattle feeds. Their prices ha,,v s
b brandse sfupp}y for fertilizers greatly diminish %greatly

o of mixed fertilizers sold in the St te mi
gen 1n 1890 made 21.5 per cent. of theaf(e)%arllnqgral
A nitro-

gen; in 1900, 22 Nia
o el per cent.; in 1910, 41 per cent.; and in 1919, 49
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such as nitrate of ammonia,
moni4, obtained by the fixh-
be put on the market

Other forms of mineral nitrogen,
nitrate of lime and phosphate of am
tion of atmospheric nitrogen, will doubtless

in the near future.

The Stations and the users of fertilizers have the problem of
determining which forms of mineral nitrogen are the most con-
venient and economical for use, mixed or unmixed, on our various

crops.

V. MIXED FERTILIZERS.

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.

alyses of 92 samples, 89 of which

In the following table are an
nt by the methods prescribed by

were drawn by the Station Age
law.
Courosition AxD CosT OF THE BRANDS.

4 samples have a guaranty o‘f .82 per cent. nitr(‘)‘gen.
“ “ “ « «

16 1.65 4

8 14 « “« «© « 2 47 “« «“
21 4 “« « “« « 3 25 «“« “«
28 « “ « “« « 4: 1 1 [ «“
It «  « gtill higher nitrogen guaranty.
89

This year 68% of the brands had 3.25 per cent. or more of
nitrogen (equivalent to 4 per cent. ammonia). Last year the per-
centage was 58. This indicates that in general the brands sold
this year have been of higher grade than last year. The National
Fertilizer Association has urged on manufacturers the abandon-
ment of low grade brands, and the Station has repeatedly pointed
out the false economy of buying “cheap” or low grade goods.

The question for the buyer to decide is not what brands are
cheapest, but in what brands available nitrogen, phosphoric acid
and potash can be most cheaply bought.

The following average figures are taken from the table of analy-

ses:
GUARANTY.

With available phos. acid

Nitrogen. Available Cost worth 10 cents per Ib. ni-

Phos. acid. per ton. trogen costs, cents per 1b.
0.82 : 10 $46.00 158.0
1.65 10 48.03 84.9
2.87 10 52.97 66.7
257 10 55.65 62.1
3.29 10 58.61 58.7
4.11 8 61.75 55.6

The lowest priced brand, .82-10, sells for $46, and the nitrogen
in it costs over $1.50 per pound.

NITROGENOUS SUPERPHOSPHATES. 33

The hi i
e highest priced brand, 4.11-8, sells for $61.75, but the nitro

gen in it costs only ab i
el Y about one-third as much as it does in the lowest

GUARANTIES.

Two of the brands i
! ds examined were defici in ni i
av%;ll?:l)ée;t%gzzghﬁnc acid, and 7 in both (gi? Iﬁlége Iigéggglrfla’né iy
1 ses, however, a deficien i i %
L , ho cy of one in '
pNine (S);lre;y Izqull\lfalent by an overrun of the gzﬁi;e?nt w%s_ Sy
. g) S‘Eh owever, failed to thus make good %ﬁe 5
bl va}lfuede amounts named below, available he mﬁne_y
at 10 cents and nitrogen at 50 cents ge;) Sp% Orélc
é > und.

15119 A. A. C. Co.’ :
15025 Armour's 4(_>~1 (S)_(S)pemal Vegetable Fertilizer. . ... ... ... $3.30

14751 Atlantic Packing Co.’s 4-8. .. .
14546 Trichios 2€it§ ing Co.’s 4-8. . . Z;)S(z)
14651 s, 5_é ................ 146
19018 Lowell Fert. Gos Tobaaaa 326,/ /17711710 5.62
14945 BIGImGLEMY, At Co.’s Tobaceo 54.. .. ... 538
14610' 8 Fertilizer . y : .1.1?41.1?.00. e o e
oyster Guano Co.’s Landmark .................... 6.88
I R RS R 3.40

QUuALITY OF THE NITROGEN

Th e i
e solubility of the organic nitrogen has been determined in

all samples i
: , and in no case w. i
; : se wa
infemo bt s evidence found of the presence of

ANALYSES NEEDING SPECIAL NOTICE

14651. Frishie’s 5-8
1 -8 was below its ition 1
E}?;%li tnac’f)oglgn and “available” phoépqhgll}i?zrirggw ’(I:‘%mpﬁo g
o béliev}ln E}}I}ldteggor to adjus"c the shortage Wﬁh th(e; Erlr‘l }Zerte
b goodsga‘ l? g e analysis did not represent the averap quality
S Si” N@ ed that another sample be drawn. Tl _‘ge e 2
- v 1%0 Ot: 1,5163 of the same brand fully n{et th:a15 gmp s
compmtton ysber s Landmark was also below the sy
e £< . Ci)’gch rlllltrogen and “‘available” phospho%iléa;a%eed
2 o have another y iy
pling agent was unable to find it iiag‘;g(l}i alrﬁag:eg{at)élt b
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' TasrLe VII. NITROGENOUS SUPERPHOSPHATES K
] WITHOUT Porasm
! Nitrogen.
S . 1 5 = Phosphoric Acid.
z g 2 i} otal. s
.‘gl Manufacturer and Brand. Place of Sampling. E ; 4 -g :i é g :"j % :3 ki “E\(;;;?;ﬁ:"
g =2 | 3 HEaE 5 S | 2| 3 | % < ~
@ 58 | £ 8 | 88 8 g " a = & g 3 s
| k- a = R =1 =t a 5 b} é - = K 2 Z
LIRS O
; - o G PR O R R D
Sampled by Station: i o &
American Agricultural Chem. Co., New York City.
14949 |Ammoniated Fertilizer AT S LR, S e e North Haven. ........---: €50.00[none|0
14794 [Ammoniated Fertilizer AA. ... ..ovosesmuiets o Ol oo 50.00]0.17 034 008 057 1.0410.82 7.50 3.24| 0.82/11.56(11.0
14982 |Ammoniated Fertilizer AAA . ........coooemmmern e IO 63.000.18/0.85| 025/ 1.39| 2.67 1.65] .27 5.53| 1.45/11.25/11.00| 9. 50[10. 001305
e | Ammoniated Fertilizer AAAA. . .....oooooerennns S T I, 5%.0010:55(0.66| 06| 1.00| 3-08| 50| 354 4.30) 1.32111. 5611 O g by
14875 [Ammoniated Fertilizer AAAA....oeoree e New Haven... ...« 25.0010.5200.67| 0.80| 1.c9] 3-67) 3-29) 6.00/ 3.62) 2.85 P L e L e L
igi}.g E‘éve El%}{}? Fe{tgizeﬁ. s R R Ty %Vm](iisg)ﬁ .................. k.. 1.580.12] 1.30| 1 50| 4. 50 2?9 5.89| 4.10| 2.61|12.60 11'08 8.62 10.00(|14525
pecial Vegetable Fertilizer. ........cocoormmrer ockville. ... ..o 58.00(1.15[1.00| 0.04| 0.83 3 02 3 11 4.86| 3.75 1.93(10.54| 9. -99110.00/14875
14862 Tobacco} Spemql .................. S Simsbury... ... 76.25/1.20/0.04( 0.09 3.03 iy 3.29| 5.89] 3.81| 1 3911'09 .00| 8.61| 8.00[{15115
14688 |Bradley’s Special Corn Phosphate without Potash. .. [Norwich, .0, S b - 48.00/none|0.45| 0.47| 0.92 .36| 4.11| 1.08| 3.84| 0.27| 5.1 11.00} 9.70/10.00/15119
14689 |Bradley’s Special Potato Fertz. without Potash. . . . . A 48.00(0.13(0.46| 0.18| 0.99 i'% %.65 5.84| 4.40| 2.53 12'73 1?'88 14'92 g i
: : : .65| 6.36| 3.98| 2 53/12° .00/10.24/10.00(1468
_ : .53/12.87|11.00(10.34|10. 5
i .00{10.34|10.00(14689
Apothecaries Hall Co., Waterbury Conn.
14957 %@berty Corn, Fruit and A}l’(}rops‘ I S e A Waterbury. .. .......-« 38 43.20/none|0.33| 0.73[ 0.84] 1.90
14796 |Liberty Market Gardeners Special. . ... ..aeieee e Cheghire, .. .77 s Juen .ol .... [none[1.67| 0.44| 1.27| 3. 1.65| 7.23| 3.06| 1.30(11.59|1
14958 |Liberty Potato and Vegetable Special. . ... ocooeees Waterbury. .. ..o 48.60|none(1.09| 0.67| 0. -38/ 3.29 8.97| 2.54 0.14[11. 1.00/10.29/10.00|14957
14747 |Liberty Tobaceo Speecial..........ooooomommmr Windsorville. . . .........8 72.20(0.19/0.87| 0.13 3.80 2.56| 2.47) 8.69| 2.59 0.78 11.65/11.00/11.51/10.00/14796
14858 |Liberty Top Dresser for Grass and Grain........... Waterbury ... ... -4 66.50/0.12(3.02| 0.42 lig 232 i-ll 3.06| 1.87| 0.55 lggg 151,)88 11.28/10.00(14958
_ : : . .94/ 6.99| 1.83] 0.72| 9. .00( 4.93| 4.00[1474
83| 0.72| 9.54| 9.00| 3.82| 80014858
_. 82| 8.00/14858
Armour Fertilizer Works, Chrome, N. J.
-10- 5
SEORE |AALEB] S T L SRRt e R T R R W.aterbury ............. 9.00{0.10|1.28| 0.33| 1.17| 2.88| 3.29| 7.91 2.24] 1
Atlantic Packing Co., New Haven Conn. i : -18/11.33(10.50(10.15/10.00|1
14797 |Atlantic 28 ... o bent o gl e New Britain. . ... - 35-0010.07/0.54| 0.43( 0.59| 1 i
14761 |*Atlantic 4-B. . . . peor e osnnnte e it NOTWICH . o os sl wpe o+ o8 -750.57(0.98 > .63| 1.64| 4.38| 3.4
! ‘98| 0.69| 1.10( 334| 3.28) 3.39| 5.43| - o] o 09| 900 7.80/ 8.0014797
Berkshire Fertilizer Co. Bridgeport, Conn. ] i 2 .57 9.00| 6.74| 8.
14873 |Economical Grass Fertilizer. P e 1 el Ellington. ... ......o-8 ?g +5015.62(0.66| 0.45| 0.53| i) B
12024 %rasslsll)echals. s dnwiiul e bl VA g}lffsm(li ................ 56‘982.46 0.99| 1.21 0'4§ g%g 7.40/ 2.23| 3.65| 0.61| 6.49| 8.00
14792 |Long Island Special.......oooooeooomrremsmrrt ilford. ... ...c...-- 38 50(1.80(0.18] 0. ; .13 5.00| 2.69| 1. i : .00 5.88| 4.00/14
14590 |Tobacco GIOWEr. .. . .......ocossrrcssense s e Ellington. . .. ...« ! 70.50(0.34|0 54 8§Z égg 3.511 3.30| 3.04 52?5> 8%? 389 5.00) 4.54 4.00153%2
14904 |Tobaoeo BEATEr. . ..« ool leisis s iaatete fn e s Suffield.............. .8 3.05(0.46| 0.40| 1.38 égé ?11 ST 5.3(8) 288 A gy
! \ . .00| 1:37] 3.52| 0.33| 5. .00 5.17| 4.00(14590
F. E. Boardman, Middletown, Conn. B & .33[ 5.22| 5.00] 4.89| 4
14859 |Fertilizer for General Cr;)ps ......... Rl Middletown........... .4 20.00/1.25 0.58 0.08| 1 .70 3.61 B i
.08 1.70| 3.61| 3.29| 3.17| 3.86/ 0
Bowker Fertilizer Co., New York City. ’ ; -97].8.00], 1L L 70
15035 |Superphosphate with Ammor;ia, Bk e y ....... Watertown. . ...-...-- 4 gZQQ 0.22(0.20] 0.32| 0 Ko
14597 |Superphosphate with Ammonia 3%, ..o Milldale. .. .o oocoveoe 8 ) 60 ~2/none|1.04 0.57 1-97 1.71L 1.65 5.18| 4.85| 1.7
14744 |Superphosphate with Ammonia 4%. . ... ceeeie e Milldale. .oooooeee oo 8 7-7510.97/1.22| 0.09| 1 'SO 2.81[ 2.47| 6.46| 3.72 1'78 11.78/11.00/10.03/10.00(15035
14909 |Superphosphate with Ammonia A T SR e South Manchester....... g0, ¢ 0.89(1.07| 0.60| 1. 8| 3:56| 3.29| 6.55 3.94| 1. 11.88/11.00/10.18/10.00/14597
Thompsonville. .. . .. . . 4 -000.72/0.53| none 3-Zé i.zz 1.11 8.04| 2,69 1'6? H.gi 15.8010.49 10.00(14744
3 : : .11| 1.42( 3.88| 0.20| 5. .00{10.73| 8.00|149
: .20 5.50| 5.00( 5.30| 4. .
; . .00(14640

14640 |Tobacco Grower

* See note, page 33.
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TasLeE VII. NITROGENOUS SUPERPHOSPHATES
witTHOUT Porasa—(Continued).
Nitrogen. Phosphoric Acid.
] )
. R R - = Total. ] & Total So-called ;
g = e Pt < e el
E Manufacturer and Brand. e Place of Sampling. t 2 8 o E '_'g : ﬁ = E il
: | i i ;| I02|%F|: 3 :
i s - = f S <} =] @ @ o
@ AR I A 2
e | 2 | gE | d2| % | 5| Bl E| g | % |5 |2 |¢=2|¢B
| - (5T (57| : |5 | |8 || 8|22 |3
. g - < |5 |E|8 |8 |E|8|& |34
Sampled by Station: it l‘
E. D. Chittenden Co., Bridgeport, Conn. g
14906 CoglpleteSTobai:co %Onion Gr}(;wer without Potash.. SUftfiielld | ' 1.3701.01] 0.08 0.67 313 3.2
14908 |Tobacco Special without Potash................... Hinfield P ot ot . . . - . . . : .29] 9.46| 1.38| 0.20(11
14976 |Vegetable and Onion Grower without Potash........|Greens Farms.............. I 00%?13 8(5)2 0.18 (2)82 %ig % 1; 4.14] 1.60| 0.32 68?5 1._},88 1(5)% 1288 iiggg
1 BRI ©5/0. 02 none| 0. : .47| 7.32| 3.38] 0.79[11. : ) ;
E. B. Clark Seed Co, Milford, Conn. e R ‘ L AP ILL- 00110 2010, 00114070
14815 |Special Mixture for General Use................... Hford b it SURERINL L | | B
. .00{0.10(2.40( 0.14| 0.84| 3.48|-3.29| 8.15| 2.17| 0.64
The Coe-Mortimer Co., New York City. ‘ i -64/10.9610.50/10.32/10.00/14815
14775 Gal,rl(}e(rérers(’1 and Truckers(’i Sspecialgglﬁh. ............ gdd‘??nv&ich ................. ; 750.97/1.80| 0.37] 1.07] 4.21| 4.1
14814 |High Grade Ammoniated Superphosphate 1916..... HEGTElE ). SN MY, | | | S i : . . - .11\ 4.57| 3.82| 0.87| 9.
14774 |Prolific Crop Producer 1916.............oovuennnn. Gitesnwichy. 4. (ol Ly . -00none|1.06| 0.26| 1.22| 2.54| 2.47| 6.82( 3.87| 1.54 13%2 1?88 1823 1%88 iigi
14973 |Tobaccol8pecial b - de ool Jl e dict s e South Windsor...... ... . . ‘ .00/0.82/1.07) 0.51] 0.95 3.35 3.29| 6.78| 3.58 1.20|11.56/11.00/10.36/10
| . |none|0.06| 1.29| 2.85| 4.20| 4.11| 1.02| 4.00| 0.15| 5.17| 5.00 5'0210'0014774
» The Essex Fertilizer Co., Boston, Mass. Wallingford i ; i { y 4.00/14973
F49140 13 Lo =100 Sty : & IR S L T SR ek e i e allingfond AT DamUEEGE., | g,
JE083 T ohacen 56l . Lter Arler e a T e 1080 100 Bt GTanbyiit: sy . - . -000.13/1.18| 0.47| 1.02| 2.80( 2.87| 6.03| 3.83| 0.78]10.64[11.00
i : .00/0.98/0.08| 0.88| 1.72( 3.66 4.11| 1.77| 3.24| 2.06| 7.07| 7.00 2'8?18'881§8§§
The L. T. Frisbie Co., New Haven, Conn. i : X g
FELAGHIE RN S D R U SR MR A e L g{aw Br{)tain ............... | 00lnonelo 18] 0.50| 0.58] 1 65 \
sy TR I T DS, Bas e Ko IS B RIS e el o e Tk aatonbury ! ol QLSRR REL. . . ‘ : . . . 1.65| 4.20| 3.07| 0.37
BN LB e e T S e BT L Tast Hartford. . dvu. ohoan - - ' 001.09/0.07| 084 1.61] 3.61| 4.10| 251 5 25 9 5| + og 2-001 7.27] 8.00/14546
v 75(1.24(0.10| 0.81| 1.50| 3.65 g S B e
_ .65 4.10| 2.93| 4.51| 2.92(10.36| 9.00| 7.44| 8 0014651
15163 [5-8.......un.. RO PR AR A TR G al SRt LR Branfond. . 1 ot el . : 75l0.7801.74| 1o g ; i y
. . . 3 4.10| 4.85| 3.21| 0.31
The Hubbard Fertilizer Co., Baltimore, Md. - : 31 8.37) 9.00/ 8.06) 8.00/15163
VBOAAN TR N A S Y S R ek UL b AL he ], Ellingtion.d i la) R, . | B solone| 1.01] 0.47] 307
‘ g |l . one| 1. 1 ; ‘3.28] 9.35| 1.96| 0.4
International Agricultural Corp., Buffalo, N. Y. 0.43/11.74/11.00/11.31/10.00/15044
14772 Euga}o %ﬁnmorri‘iated Phiosphater:s Ly daidid | L AnS(}?iaﬂ .................. 0003900 07| 0 esl o 5104
14863 ' IBuffalaDhree Wen b, L) D855 Jlia s e e il abad sip sisase IPapitwilleds, BB iEsel T, | . ] . . . .60 1.60| 8.63| 3.80| 1.
15128 |Buffalo Tobacco GrOWeT. . ... ........coveuerrnn. West Suffield. ............. 9010.79/0.07| 0.76| 0.74| 2.36| 2.50) 4.45| 6.19 1§§ i%é% 388 %géi ig.OO 14112
14820 [Buffalo Tobaeco Speeiall . Lo 4 aulios i b East Granby............... ol L 98nonel 0.56/ 1.50 4.04| 4.10 1.69| 3.02( 0.46| 5.17| 5.00| 4.71 4'80 i
15009 |Buffalo Top Dresser and Starter................... HisstiGrinby st Ut . 211.6210.06/ 0.21] 1.33| 3.22| 3.30| 1.34| 2.46| 0.90| 4.70| 4.00| 3 80 '00 15128
T TR T B IR e U N R Taviftyille . k400, ke R 1-311 1.50) 5.65 5.80 4.03) 2.54 1.3 7.96] 7.00| 6.57| 60015009
'5/2.19(0. . : .08| 4.10/ 2.53| 2.53| 1. ' s ' '
Lister’s Agricultural Chemical Works, Newark, N. J. > ¥ 1.27) 6.33) 5.00/ 5.06| 4.00/14821
14823 glant Foczi 1916. . . R R Bangury .................. o B0 11l 0.35] 0,44
14822 |Superior Ammoniated Superphosphate 1916......... ERDMIYL S SOl AR | ?0 . : 0.93( 0.82| 7.21| 3.32| 0.93|11.46/11.00
Wl B1.06/1.26| 0.35| 0.84] 3.51) 3.29( 7.00| 2.95 1.6111.5611I0018'ggig'gg%ig%
Lowell Fertilizer Co., Boston, Mass. i g 22
AROZNE LA 100 .0k . R R, ot s L L g R i 1\.%}0{)lmﬁeld(.i ................ 000.12/0. 34| 0.91| 1.03
v N AR 0 SRR ENGRA Rt R IR e S o allingford. . . G AISHUURE. . . T . . ; 2.90 2.87| 7.20| 3.70
15051 |Dissolved Bone Fertilizer 2-10.................... Bhelton’ . i deadimtiiar. . - 3 8-74 1.38 0.91) 1.16| 4.19| 4.10| 5.59| 3.41 (2)'98 lggg 191)88 1838 1(8)88 e
AR N DoEato0 56, : . | . dbasuil, bivads dics » & o haburthe 41k South Manchester. . ....... . 9-16/0.62 0.39) 0.60| 1.7 1.64| 4.32| 4.64 1.2910.25[11.00| 8.96 10.00[15083
: -28none 0.92| 1.54) 3.74 4.10| 2.12| 2.92| 2 12| 7-16| 6.00 5.04| 5.00{15008

*See note, page 33.
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TasrLE VII.

CONNECTICUT EXPERIMENT STATION, BULLETIN 223.

NITROGENOUS SUPERPHOSPHATES

Station No.

Manufacturer and Brand.

Place of Sampling.

14741

14588
14516
14540
14652
14740

14833
14643

15148
14840
15156
14990
14709

15077
14839
15010

14945

14610
14880
14727
15004
15127

14776
14573
14923
14718
14581
14635

Sampled by Station:

General Crop 1916. ... .odecviveeotiuisnsssnmanaaoes

L

The Mapes Formula and Peruvian Guano Co.,
New York City.

National Fertilizer Co., New York City.

Olds & Whipple, Hartford, Conn.
Grass Pertilizer! $9, 5 IG5 G0 o s Uidadd DR L f ks, o
High Grade Tobacco Starter.......:..............
High Grade Tobacco Starter......................
Tobacco Special Fertilizer. ................ovvnne.
Tobacco Special Fertilizer. ...........oooooveennn

Parmenter and i’olsey Fertilizer Co., Boston, Mass.

PO e 9 I T R R R R L S R el
BLAT0 i ool s it e SO LRI St R L s e
*Tobacco 54

Piedmont-Mt. Airy Guano Co., Baltimore, Md.
*Brown’s Special Fertilizer. . ..........ccoovvenn

F. S. Royster Guano Co., Baltimore, Md.
Al andmarle ). ool 0 S S MR L LR
Perfecto Tobacco Formula.........coovivennntn
Prinie FishiBoand 5, 205 -4 al i s 2L SU G 1l s
Ity T A B G SR S o s e
Stavens’ Bormula. . . e il da s aton s o 3 5 an

Sanderson Fertilizer and Chemical Co.,
: New Haven, Conn.

High Grade Ammoniated Phosphate...............
Phosphate without Potash..................ooveen
Special without Potash..............oooiiiiieenn

TobACCO GIOWET .« ot e s et e s aissmsiensanensannie
Top Dressing for Grass and Grain wihout Potash. ...

Top Dressing for Grass and Grain without Potash. . .

5—4 Tobacco MAaNUTE. . . . cocvsvvnoeassesascinnins :
Nitrogen Phosphate Mixture No. 1................ Chiiliond 0 A0S, SR . . . 8
Nitrogen Phosphate Mixture No. 2................ Cuiliond . d00 e . . 8
Nitrogen Phosphate Mixture No.3....... fole, HEce o Silver Lane .. it ... 8
Nitrogen Phosphate Mixture No. 4................ Cglfoed i ok iRy, | 8
New England Fertilizer Co., Boston, Mass.
S A L AT L fg) LRI A AN A AL R A . Hamden .t (i tienaw. . .. 8
RO ACEH: Hnbiiid sl i 8 Sl e R s e s ey Warehouse Point. ..........

Harttord s I8 ety . . §
Simsbury. ol Siuae . . 8
East Windsor Hill. .........
Hartford
East Windsor Hill..........

Plainwille. b8 a0y, . . .8
Raoky Hallt 88 ST . . -]
Glastonbury. .. 4, . k. . . .8

*

See note, page 33.
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WwIiTHOUT Porasu—(Continued).
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Waodstock! - St il . . .8 _‘

Highwood || . .8 . .o
New Haven. ... veses .- o
INiddlefield . 6 it . . 4
Hast Hartford........... .4
Nilford . | . . alaay. . .
NMepiden, .t asien . - o

Nitroge_n. ' Phosphoric Aecid.
| s E Total. 7 X :: Total. N em i
A | 2 < | 3 LN i ~
AR AR sls |84 E B2
L S - S i IR - e
A 8 3 = 15 E &) 6] e 5 5 5 2
0.07 0.09 0.72| 1.81| 1.65| 4.73| 3.71| 2.38/10.82/10.00| 8.44| 8.00|/14741
.07| 0.07| 2.78| 4.09| 4.11] 1.08| 4.66| 0
. ; . ¢ .38| 6.12| 5.00| 5.74| 4.00|14588
1 BB s
.60/ 0.61| 1.59| 3.51| 2.47| 6.12| 3.75| 2 3512 Q00 9. 5711000l 4855
¢ : ) ; .35(12.22(11.00| 9.87/10.0
.67| 0.67| 1.63| 3.52| 3.29| 5.72| 4 30 2.4912.5111.0010.0210.08%2323
.81| 0.65| 1.29] 2.90| 2.87| 6.71] 3.59
) ; . 2.72(13.02/11.00/10. :
45| 0.79| 1.52| 3.40| 4.10| 0.86| 2.34| 1.34| 4.54| 5.00 3.3812.88i2§2§
.12} 0.81| 1.74| 5.55| 4.95| 3.42| 5.64| 0.8
: s ; . .82| 9.88] 8.00| 9. .
:?1 9:?0 4.59 g.gi g.gg 2.28| 2.17| 0.46| 4.91| 3.00 4.22 g.ggiZéig
111 0.11| 3.25| 4.33| 4.11| 2.10| 3 14| 0 41 5.051 300 554l 'd o0l enee
| . i . .41| 5.65| 4.00| 5.24| 4.
.11 none| 3.63| 4.40| 4.11| 0.73| 5.28| 0.58| 6.59| 4.00 6.0% i‘ggiiggg
.25/ 0.49] 0.64| 1.58| 1.64] 6.85| 3.42| 1.50 '
i 3 j .50/11.77[11.00[10.27/10. 00{15077
'?i 8'32 i.gg 2.94| 2.87| 6.84| 3.27| 2.85/12.96|11.00/10.11/10. 0014839
. . .56/ 3.96| 4.10| 0.63| 2.98| 1.56 5.17| 5.00| 3.61| 4.00{15010
.21{ 0.59( 0.61| 2.49| 3.29| 7.07| 3.49| 1.20/11.76 10.56(10.00(14945
.40/ 0.25| 1.23[ 3.00| 3.29| 6.88| 2.42| 1
: : : : .54/10.84/10.50| 9.30/10.00|14610
iy Al BB BB g e S D
. ; : ; ; ; h .88| 8.50| 8.00| 8.00/14727
.;g none 2.49 1.00 0.82| 4.41| 3.70| 0.92| 9.03| 8.50| 8.11| 8.00/15004
A ; .52| 3.72| 4.11| 2.46| 1.85| 0.22| 4.53| 4.50| 4.31| 4.00/15127
.66| 0.87| 1.52| 3.61| 3.29| 5.41| 4.45 3.02
; . : : .02{12.88[11.00| 9.86/10.00|14776
.33 8';? ?.gi %.gg 1.65 5.65| 4.17| 1.23|11.05(11.00] 9.82/10.0014573
281 0.77) 1.64) 2. 2.47| 7.58| 2.30| 1.60(11.48|11.00, 9.88/10.00/14923
.08/ none) 3.60 2,39 4.11| 1.51| 4.09| 0.32| 5.92| 5.00| 5.60| 4.00/14718
1.13) 0.63 1.76) 4. 8| 4.11| 7.19| 2.84| 1.59(11.62/11.00|10.03|10.00/14581
. ! . .03| 4.11| 7.40| 2.69| 1.50(11.59/11.00/10.09|10.00/14635
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NITROGENOUS SUPERPHOSPHATES. 41

wiTHOUT Porasa—(Concluded).

Nitrogen. Phosphoric Acid.

Total. Total. So-called

‘*Available”.

water-soluble.
water-insoluble

Citrate-insoluble.

In nitrates.

In ammonia.
Guaranteed.
Watér-soluble‘
Citrate-soluble.

Organie,
Found.

Organic,
Guaranteed.

Found.
Guaranteed.
Found.

Station No.

S
% " .
g Manufacturer and Brand. Place of Sampling.
3
@
led by Station: ' 4
Sampl\ell. Sy. Shoemaker & Co., Philadelphia, Pa. 5 i
14583 |Swift-Sure Superphosphate for Tobacco. . .......... Windsor Locks. ........... )
14877 |Swift-Sure Superphosphate for Tobacco. . .......... Nfemden i LrlagaseE | ). . .
Virginia-Carolina Chemical Co., New York City.
15073 [Monareh Brand i v b Sl s lars s d bl s bld sk dita s e go;'glk\) G venib et | |
15140 [PaiwneeiBrand . il w il it 08 sl ik g 16h s i fOTAMBYEG O, Sl ERE RS - - .
Wilcox Fertilizer Co., Mystic, Conn. |
147792 | Grain Hertilizer st s 8 i, e o il - 4t s MysticinAne ols L. .
Sampled by Purchasers: L .
15052 |National Fertilizer Co.’s Tobacco Manure 5-4-0. . . . Thompsqnw o5 'I?llllryll vis
14373 |Rogers and Hubbard’s Climax Tobacco Brand . .- Windsor: F. H. Thrall. . ...,
M anufacturer’s Sample:
4308 N TP rishie’si2re8e 43 JoN Ay bl s o & i slisinnke 4850 sie ¢ NewiHavenvy iasaiy, . . .8

NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH.

1 1 long-

In the following table are given 246 analyses of brands belong
inglzo this class, 226 of which were sampled by the Station Agent.
The number of brands containing potash is twice as great as

it was the year before. ¢
Only Sevzn brands contained six per cent. or more but 138 con-

tained between three and five per cent. of potash.

ComrosiTioN AND CosT OF THE BRANDS.

The cost of nitrogen per pound has been calculated in all the
brands having the composition given below, allowing 10 cents
per pound for available phosphoric acid and 16 cents per pound
for potash.

Nitrogen costs

Formula. Alr\nla?l'y gis. Average cost. iopun o8
1.91
.82-8-2 7 $50.66 $
1.65-8-2 25 53.06 gg
2.47-8-4 15 62.87 .56
3.29-8-4 21 65.79 .80
4.11-4-3 12 82.96 .

[0.18/0.30| 0.19| 1.15| 1.82| 1.64| 6.33| 3.27| 2.60[12.20/11.00 9.60/10.00

10.13(0.16| 0.47| 0.95| 1.71| 1.65| 8.76| 2.63| 1.24|12.63 12.00(11.39(11.00
0.28/0.58| 1.55 1.63| 4.04| 4.11| 3.31| 1.07| 0.69| 5.07| 5.00 4.38| 4.00

}moneo.gg 0.711 1.85| 3.55| 3.29| 3.85 5.18| 3.84|12.87/12.00 9.03(10.00
0.12(1.38) 0.52 1.60| 3.62| 3.29| 5.89| 4.88| 3.34|14 11 12.00{10.77(10.00

Sl ot et (ST RS e ol RS
S02{84 e S S R N s he el 500

H

i et e S e (s AR LRSI S ol AR (1 o

14583
14877

15073
15140

14722

15052
14373

14308

e

- guaranty in every particular.

Here again it appears that nitrogen in low grade mixtures costs

- more than twice as much as in the higher grades in spite of their

somewhat lower price and that their purchase is wasteful.

- GUARANTIES

Ninety-five out of the 226 analyses do not fully meet their
; I In most cases the deficiency is in
one ingredient only, and is more than made good by an overrun
in the other two.

. In 26 cases there is a deficiency in two or three ingredients, and
mlthe following brands this results in a deficiency in money
value.

That is, the value of the amount of plant food guaranteed in a
ton of goods, but not supplied, is the sum given in the following
statement. For this calculation nitrogen is valued at 50 cents,
available phosphoric acid 10 cents, and potash at 16 cents per
poun%,6 respectively, which is about their retail selling price. See
page 56. ‘

&
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L

TasrLe VIII. NITROGENOUS SUPERPHOSPHATES wiTH POTASH.

Nitrogen. | Phosphorie Acid. Potash.
S g ) e Y ol i Total. A raiabie.
2 =2 & E "‘Z = % 3; % o A : X
'g Manufacturer and Brand. 4 Place of Sampling. g8 . 'g @ 8 & %’ S a 2 g %’ g 2
2 = T S - G SRR : 5 : g | -
Ll &3 22| BEe| © & o 8 8 -] & g & 2 : = g
. SlEe|BF 5|5 2|2 E| 2|8 EB|E|F|5]+
a R C 5 BB B e o | & T |28 6l
Sampled by Station: » :
\ American Agricultural Chemical Co., New York City.
14611|Double A Tobacco Fertilizer............cooviiuon.. mushields bl $85.00 0.07|1.53|1.74/4.48/4.11(0.92|4.35(0.19| 5.46| 5.00( 5.27| 4.00/1.50/4.78|5.00/14611
151181 Mgl and  Potashn bl oL b il i L i« s fosh o VRO s a2 10.08(0.43|1.43/2.61|2.47|5.87(4.57|2.48(12.92(11.00|10.44/10.00/2.01/2.01[3.00[15116
14786|Grass and Lawn Top Dressing. ........coievuiineennn New London....... 95.00 311.16(1.08/0.73(5.00(4.94|4.62/2.80(1.16| 8.58| 7.00| 7.42| 6.00(3.82|3.82/4.00/14786
14947 1Grastiand. Oats Bertilizer. . vk ol oo div slidiee i 400 v siks Sotthingten. 48] . ... [ .. | .. [.. [0.65] .. |6.65/5.32(0.86/12.83(13.00[11.97|12.00/0.82(2.44|2.00/14947
14953|Monarch Potato Manure .. . 4o k. cnymedh s dade e onlls Southport. ........ 68.00 1.75/0.06|1.56(3.50|3.29|5.41(3.02|1.04| 9.47| 9.00| 8:43| 8.00/4.23|4.23/4.00/14953
14692(Sure Growth Phosphate Revised. . . .................. Thompsonville. . ... 62.00 0.52(0.39(0.94|2.55|2.47(4.23/4.97|1.71]10.91{10.00| 9.20| 9.00/0.45(1.92/2.00/14692
T30S Universa i Phasphgte. .o D il d ol DLVl ait ol s New London....... 55.00 0.31/0.02(0.43(1.01/0.82(3.82(4.23(0.93| 8.98| 9.00| 8.05| 8.00[1.54|1.79/2.00/14684
15120|Bradley’s Alkaline Bone with Potash.................. Roclkville,{ ) o w0 42.00 e e ] .o oL [ .. [6.37)5.21(0.83]12.41(13.00(11.58/12.00|2.04/|2.04/2.00/15120
14951 | Bradiey s By DS GUano ) s ld L Diil Lo S ek R North Haven. ..... 47.25 D.24/0.34/0.53(1.22/0.82(5.01/2.73(0.58| 8.32| 9.00| 7.74| 8.00/4.81|4.81/4.00/14951
14686|Bradley’s Corn Phosphate........... e it A Ll | Norwich .. - <10 52.00 0.50/0.50(0.84(1.84|1.65(3.87(4.19/|1.56| 9.62| 9.00| 8.06| 8.00[1.18|1.91/|2.00/14686
15118|Bradley’s Half Century Fertilizer Revised............. CIranhy & is o el b 0.16/0.10(0.99(1.50(1.65(5.44(3.95/1.23(10.62| 9.00| 9.39| 8.00(3.55/3.55/3.00/15118
14793|Bradley’s New Method Fertilizer. . ... WS MV B S Norwalk..........| 50.00 0.13]0.32/0.57|1.09(0.82|4.75|4.02/0.63| 9.40| 9.00| 8.77| 8.00/1.82(2.36/2.00/14793
14518|Bradley’s Patent Superphosphate Revised............. Hamdent bl il 51.00 0.46/0.54/0.84(2.06(1.65|4.64(4.39(1.27/10.30(10.00| 9.03| 9.00/1.30/1.30/1.00/14518
14687|Bradley’s Potato Fertilizer. . ... ....c.c.oiiviuicinnn Norwich w00, 4 A 55.00 .18/0.47/0.62(1.77|1.65(5.04(3.04/1.60| 9.68| 9.00| 8.08| 8.00[2.69/2.69/3.00(14687
14517 Bradiey’s Potato Manure. ... . L. .. Lidadncnsul voe s Hamden' 0o i 62.00 0.13(0.76/1.13/2.42/2.47|3.90(5.20(1.38/10.48| 9.00| 9.10| 8.00|3.06/4.40/4.00|14517
14688 radiey Bilinrcarnil o S w0, s s D TR < o Rl Thompsonville. . . .. 54.00 0.72/0.38/0.61/1.85(1.654.79|3.54(1.55| 9.88| 9.00| 8.33| 8.00[2.05/2.05/2.00/14693
14980|Bradley’s Valley Tobacco Fertilizer................... New Milford....... 90.00 none|0.37/3.04(4.3814.11(1.91(3.88/0.37| 6.16| 5.00| 5.79| 4.00[0.48(2.97|3.00/14980
15139|Bradley’s XL Superphosphate of Lime................ Mansfield, .0 o 59.00 ).83(0.22/0.69(2.65(2.47|3.99(5.33/0.74|10.06(10.00| 9.32| 9.00(2.33/2.33/2.00/15139
15122|East India Black Hawk Potato and Truck Fertz....... Gaylordsville.......| 65.7) 0.06/0.77/0.96(2.52(3.29(6.74|3.39(0.49(10.62| 9.00[10.13| 8.00/5.11(5.11|4.00/15122
14950|East India Economizer Phosphate.................... North Haven. . .... 58.00 0.43/0.35(0.84/1.81(0.82|3.94/4.33[1.24| 9.51| 9.00| 8.27| 8.00[2.71|2.71/|2.00/14950
15084 East ndia/Maylower: e Dol Lo aioaan M st sl i Watertown. ....... 0.59/0.21]0.98|1.89(1.65(6.18/3.30(2.05(11.53| 9.00| 9.48| S.00/2.24/2.24[2 00/15034
15121 |East. India. Tobacco BeBEIZer. i\ i i g sls Botiob sl it s s Gaylordsville. . . ... 81.00 10/0.56(2.61(4.12/4.11|1.22/4.44(0.33| 5.99| 5.00| 5.66| 4.00[0.43|2.87/3.00/15121
149654 |Great Bastern General., .. v oisississs tidsiis 3o alssos Weaterford .. lacoi. 52.00 ).05/0.08(0.32/0.76(0.82(5.46(2.84(0.22| 8.52| 9.00| 8.30| 8.00/5.56/5.56/4.00/14954
15031|Great Eastern North Corn Special 1920............... Warehouse Point. . . 50.00 .09(0.19(1.70(2.42|1.65(4.65(4.42|1.41|10.48| 9.00| 9.07| 8.00[2.04/2.04/2 00 15031
14981|Great Eastern Potato Manure, 1920. .. ............... New Milford....... 53.00 .60]0.25(0.72(1.66(1.65|5.64(2.71(0.78| 9.13| 9.00| 8.35| 8.00[3.27|3.27/3.00/14981
15046|Packer’s Union Animal Corn Fertilizer................ Tatehheldiry Sinl. il 58. 00 .8410.26(0.74(2.43|2.47|6.14(3.07(0.91/10.12/10.00| 9.21| 9.00/2.31/2.31/2. 0015046
14965|Packer’s Union Potato Manure 1920.................. Southington. ......| .... .81/0.37|0.94(1.79(1.65(5.68/4.58/1.01(11.27(11.00[10.26/10.00(3.99/4 35|14 00/14965
14791|Quinnipiac Ammoniated Dissolved Phosphate.......... 10 811 el 5 DRt bR akp iRl 47.00 .44/0.10(1.09(1.87|1.65(3.84|4.77(0.82| 9.43| 9.00| 8.61| 8.00/1.50(2.19/2.00/14791
14524|Quinnipiac Climax Phosphate. ....................... Southport: ; e - 45.00 .70(0.41/0.86(2.11(0.82(5.55(2.44(1.39| 9.38| 9.00| 7.99| 8.00/2.22/2.22|2.00/14524
148567 |Quininipine Corn Manure. -t .olh - bt ot Gl New London....... 60.00 0.4910.22/0.53(2.00[1.65(4.72(4.05(0.33| 9.10| 9.00| 8.77| 8.00/2.67|2.67/2.00/14657
147901 Quinnipiae Phogphate, . L 0t L0 0 e L U IVEIE Gl RS S B 50.00 -80(0.151.39(2.64(2.47|4.35(5.08|1.28/10.71/10.00| 9.43| 9.00/0.90/2.02[2. 00/14790
14545|Quinnipiac Potato Manure. . ... .. ... v s iieoesa. . ISOUTHEOrGE SR S 61.(_)0 .18/0.73(1.26|2.57(2.47(4.11|4.70(1.73(10.54| 9.00| 8.81| 8.00/2.90/3.79/4.00/14545
14598|Quinnipiac Wrapper Leaf Brand Tobacco Manure Revised|Windsor. ... .. S 79.50 -04/0.52(2.73|4.37/4.11(0.94|5.47|0.37| 6.78| 5.00| 6.41| 4.00/0.65|3.03|3.00/14598
15032{Wheeler’s Cuban Tobacco Grower.................... Warehouse Point. . .| 86.00 1 -05/0.91(2.56/4.31(4.11(1.154.19(0.54| 5.88| 5.00| 5.34| 4.00/0.58/5.10/5. 00/15032
14787|Williams and Clark’s Americus H. G. Special Revised...|Waterbury........ 72. QO . 0110.54(0.68/3.43(3.29|5.54(3.00(1.02| 9.56 9.00| 8.54| 8.00(3.87|3.87|4.00/14787
14788|Williams and Clark’s Americus Potato Manure. .- ...... Waterbury........ 57 Jg +95/0.29(0.97|1.95(1.65(2.36(6.31|1.30( 9.97| 9.00| 8.67| 8.00|1.82/2.96/3.00|14788
14869|Williams and Clark’s Matchless Fertilizer ............. South Manchester. .| 49.9 -60/0.68|1.53(3.24(1.65(5.02(3.99(1.83(|10.84| 9.00| 9.01| 8.00[2.00/2.00/2.00(14869
15048\ Williams and Clark’s Prolific Fertilizer................ New Britain....... 5800 ).2210.27|0.69(1.44|0.82(4.36(3.70(1.05| 9.11| 8.00| 8.06| 7.00/0.68|1.80|1.00|15048
14910|Williams and Clark’s Seed Leaf Tobacco Manure Re- ol ‘
Bt R 1S A R T T South Manchester. .| 82.0 ; -96/0.82(2.34(4.27|4.11(0.36(5.40(0.12| 5.88| 5.00| 5.76| 4.00(1.22|3.29(3.00/14910
?\}I)othecaéiesdl-lall Cg., Walterbury, Conn. ke 64 sl e
15040|Liberty Market Gardeners’ Special. . ................. aterbury . RTaEC 3 J. . .6713.5313.29(5.30/2.93(0.97| 9.20( 9.00| 8.23; 8.00/3.58/3.58/4.
146491 Liberty Mobacco Speeialilil i, vy iy v de s woaieia i o o s Windsorville. ...... 82008 U.75(0.31(3.07|4.29]4.11[2.85(1.72(0.43| 5.00| 5.00| 4.57 4.000.312.4?3.88 izgig
] i .‘
" i
i
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5 =8
§ Manufacturer and Brand. 4 Place of Sampling. E 2
= 58
% 41
A
Sampled by Station: -
i Agmour Fertilizer Works, Chrome, N. J.
14760|Cereal Speelall O Lol thala i s d i cn s fabarsidia s wis o e 5oels New Hayen. ... 8562.00
14944 Complete Potato Fertilizer. .. ... . 0l cucieciicns Rackvillel . ) Sniis 85.00
14907|Gardeners’ Choice Fertilizer. ... ...................... Thompsonville. . . .. 62.00
14710{General Crop Fertilizer............... R R el TR IS New Haven....... 44.00
14694|Grain Grower Fertilizer......... o e 1 U R New Haven........| 56.00
14683|Potato, Onion and Vegetable Fertilizer................ New London....... 63.00
14912|Super-Grade Potato Mixture Fertilizer................ Rackvillew .. 0L 0008 72.00
15160|Tobacco Special Fertilizer. ... ... ... ... .o ioiiiaa. South Manchester. .| 85.00
14748|*Wheat and Clover Fertilizer........................ New Haven........ 55.00
16033 Bidwellgt Eormula o ., 20000 daha it Gl L s do il Windsor Locks. . ... 64.00
i king Co., New Haven, Conn.
L B e i N New Britain. ...... 65. 00
14690 Grain, Pertilizer: 2. J 80 S L 1ol 0 il s nll v L Willimantic. ... .... 60.00
14685|Potata Phosphate 3—8-4 .. .. L oL 0 b b adaii INopwich L {01 0000 ?g) 8(0)
14881 Special Vegetable: . (00 8 0o 0 0 e LG IR Sl New Britain....... E 0
15060 abacco Grower. . M 0 AL L S D NS SG SRR B S Gk Hockanum:), .. §. & 8 o
14891 Pebacao Bpeeialm i Lk (o Skl WU DI L East Hartford......| 71.7
Berkshire Fertilizer Co., Bridgeport, Conn. .
14789 Ammoniated Bone Phosphate. . . : .. . afe detaisoliin i Waterbury........ 5%. o
14647|Complete|Bertilizer. (ol WAL 0. 15 2t Sl Sk B Ellington.......... 52. o
14650|Complete Tobacco.......... AN S R o ch e i Hazardville. .. ..... 8 ol
14743| Market Garden Ferpilizer! 00, {n su il d Bu il il i, Ellington.......... 65. o8
14591|Potato and Vegetable Phosphate. .................... Bllinotanl /e 47.25
Bowker Fertilizer Co., New York City. ¥
14594|All Round Fertilizer. .......... SRR L PR R ettt Hazardville. .. ..... 61. 88
14641|Connecticut Valley Tobacco Fertilizer................. Thompsonville. . . .. 80. 3
14655|Corn, Grain and Grass Phosphate. ................... New London....... 60. o
14593|Fisherman’s Brand Fish and Potash................. .. |Hazardyville. ... ... .. 60. ol
14616/ HillianddnliliBhosphateddini & Lot Vs e e e el Hazardville........ 56. o
14843|Lawn and Garden Dressing Revised. . ................ New Haven..... 66.00
14703|Potato and Vegetable Phosphate. . ................... Norawichigaafial: (] 5 62. o
14638|Square Brand Farm and Garden Phosphate.......... LMl aler e ie 53.00
14656/Sure Crop Phosphate Revised..................co0vt. New London....... 55. 0
15080{5tockbridgerComplete iy, b, i g sl im e ehi vt wias Uncasville. ........ 80. L
14619|Stockbridge Market Garden Manure.................. Mildalers ol D 70. 6 a
15126|Stockbridge Tobacco Manure. . ........ocuvvuniuneennn Granbyi, o1 .0 88.
E. D. Chittenden Co., Bridgeport, Conn. |
15110|fComplete Tobacco and Onion Grower................ witield, .. .. uoae 63.83
14905|Tobacco Special with 5% Potash..................... Suffield. .. ..o a0 83.

*See note, page 56. {See note, page 57.

NITROGENOUS SUPERPHOSPHATES. 45
wiTH Porasa—(Continued).
Nitrogen. Phosphoric Acid. Potash.
U T S A T S

e o far g s n e Il o

o SRR AT TN SR G T (- - O RN -

s | S [ Al e - 2 G S & G &= S < | = |0 &%
0.64(1.50{1.65(8.23/1.95/0.90|11.08|10.50/10.18/10.00!6.55/6.55/6.00/14750
0.73(1.71]|1.65(6.76(1.72(0.59| 9.07| 8.50| 8.48 8.00(3.90(3.90/4.00[{14944
0.91(2.42(2.47(6.16|2.37(0.96| 9.49| 8.50| 8.53 8.00(3.84(3.84[4.00/14907
0.26/0.93]0.82(5.77(1.60|0.27| 7.64| 7.50| 7.37| 7.00[1.05/1.05/1.00/14710
0.43|1.71|1.65|5.64(2.19(0.73| 8.56| 8.50| 7.83| 8.00|1.88|1.88/2.00/14694
0.59|3.31(3.29(6.22(2.11|0.52| 8.85| 8.50| 8.33| 8.00[3.71/3.714.00/14683
1.07/4.12/4.11(6.54(|1.95/0.90| 9.39| 8.50| 8.49| 8.00/4.83/4.83|5.00/14912
3.01|4.08|4.11(2.78(2.24/0.23| 5.25| 4.50| 5.02| 4.00/0.31/3.11/3.00/15160
.. [0.22 .. |7.91]1.18/0.36| 9.45[10.50| 9.09(10.00|3.88|3.88/5.00/14748
1.11/2.62(2.47/6.94(1.30]0.29| 8.53| 8.50| 8.24| 8.00[0.20[4.87/5.00/115033
0.9112.49|2.40(4.43(3.77/0.63| 8.83| 9.00| 8.20| 8.00(3.12(3.12/3.00/14860
0.56(1.44|1.64|4.34(2.79(0.47| 7.60[ 9.00( 7.13| 8.00/2.06/2.06/2.00/14690
0.82/2.47|2.46(5.00(3.44(0.59| 9.03| 9.00| 8.44| 8.00/4.02/4.02/4.00/14685
1.03(3.18(3.28|4.46(3.91(0.92| 9.29| 9.00| 8.37| 8.00/3.91|3.91/4.00/14861
1.45|3.84(4.10(0.67|3.30|2.43| 6.40| 6.00| 3.97| 5.00/0.96/4.48/4.00/15050
1.94/4.14/4.10(1.70|3.18/2.23| 7.11| 6.00| 4.88| 5.00/0.78/1.97(2.00/14691
0.30{1.09(0.80|6.61/3.83(0.40(10.84(11.00(10.44(10.00{2.10/2.10/2.00/14789
1.42/2.81/2.50/4.35(3.66|1.41| 9.42| 9.00| 8.01| 8.00|3.22/3.22[3.00/14647
2.26(4.26/4.11]0.76[4.02(0.41| 5.19| 4.00( 4.78| 4.00(1.59/4.06/4.00/14650
1.77(3.30(3.30(1.72|5.86/1.54| 9.12| 9.00| 7.58 8.00(3.93(3.93/4.00(14743
1.04]1.84/1.70|6.79(3.85(1.16(11.80| 9.00[10.64| 8.00(2.29(2.29/2 00/14591
1.28|2.59(2.47/3.54|5.12(1.41/10.07| 9.00| 8.66| 8.00[4.19(4.19/4.00/14594
2.7114.524.11]|0.94(4.37(0.23| 5.54| 5.00| 5.31| 4.00/0.76/3.00/3.00/14641
0.56/1.91/1.654.97|3.66(0.82| 9.45| 9.00| 8.63| 8.00/2.05/2.29(2.00/14655
0.98(2.51]2.47|5.35/4.90/1.07(11.32(11.00/10.25(10.00[3.02|3.02/3.00/14593
0.77|2.64(2.47(2.45/|6.61(1.37/10.43(10.00| 9.06| 9.00/0.57 1.93|2.00|14615
1.34(2.64|2.4714.25(5.16(1.32[10.73(10.00| 9.41| 9.00(0.88/2.07/2.00/14843
0.95|1.82(1.65|3.38|5.15(1.65/10.18| 9.00| 8.53| 8.00/3.37/3.37/3.00/14703
0.98(1.91/1.65(3.31|4.96/0.95| 9.22| 9.00| 8.27| 8.00[1.21/2.12|2.00/14638
0.38/0.93/0.82(3.61|3.97|0.90| 8.48| 9.00| 7.58| 8.00/1.71|1.99(2.00/14656
1.34/4.09]4.11(4.40(3.94|0.50| 8.84| 9.00| 8.34| 8.00/4.26/4.26/4.00/15080
0.72(3.30(3.29(4.16(4.04(|1.13] 9.33| 9.00| 8.20| 8.00(3.95/3.95/4.00/14619
2.84(4.48|4.11/0.82(4.80(0.55| 6.17| 5.00| 5.62| 4.00/0.58/4.57|5.00/15126
0.57|3.29(3.29/4.15|3.84(0.61| 8.60| 9.00| 7.99| 8.00/4.06/4.06/4.00/15110
1.67]4.30[4.11|3.29(2.73[0.40| 6.42| 5.00| 6.02| 4.00/0.51|4.76/5.00/14905
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46 CONNECTICUT EXPERIMENT STATION BUFLETIN 223. ] RTEBCEE IS RE By SORT RATIN:
TaBLE VIII. NITROGENOUS SUPERPHOSPHATES : : wrre Porass—(Continued)
= 3 J Phosphoric Acid. Potash.
Nitrogen. g
a o 2| Tow LR e Total. | o {yatiabie.”
s , o 2| =2 BEECER o 3 | g 2| e
= i < w ¥ ‘d At @ g = = w0 > g Bt 2 z
8 Manufacturer and Brand. Place of Sampling. sy E (= A ] - = .EI’. ;2 = .g = i
5 & N g5l S8 4 a 4 3 e st 8 =] 8 3 o 8 e
] g8 K o T G A - K 3 S o) & o = CAR &
0 - i
SampledE&Zr’esttg %On(::lark Seed Co., Milford, Conn i 13/10.00/3.3113.31/3.00/14802
. . ) . 5 .
14802(Special Mixture with Potash......................... @reinge 10 LN $53.0p 54/0.13|0.85/3.66/3.29/8.08/2.05/0.72/10.85| ... 110.13/10. :

The Coe-Mortimer Co., New York City. i 8.00[3.87[4.10[4.00(14745
14745|Celebrated Special Potato Fertz. Revised... ... ... .. .. Poquonock. . ......| 66.0p B 2n - ER 0 20 T D Dol 576l 8005 5113913 00|14509
%ﬁg?g (Cjolunié)_lan Corn and Potato Fertilizer. . . . 0. ... Iligguotnock ........ 21 _(5)0‘ %g 8.41 bt e PR R LS W S G el e i:g;g

i 20 AR IR B L S B T A e b bty s A DIREEOR ) b S 5.00 -65/0. . . : i 3 : : 00l 5.31| 4.00|1.50/4.94/5.00
14639|Connecticut Wrapper Grower. ....................... Poquonock. . ...... 82.00 .08]0.53(2.544.14/4.11 ggg igg 825 132% lg.OO 12.19/12.00/2.11/2.11/2.00/15081
15081|Dissolved Phosphate and Potash e T B T S AR Gty [ S Bt i) 3(2.00‘ 20l0.38l1 032 64l2 47|12 84l5 65/1.27] 9.76| 9.00| 3.49| 8.000.84|3.83(4.00(14654
14654(Gold Brand Excelsior Guano Revised............... .. Wethersfield . . . . . .. 63.00 59/0.3 0.76/1 0000 82l4 3314 66/0.87| 986/ 9.00| 8.99| 8.002.08/2.08[2.00[14700
14700New BnpglanderBpeeinl " FU1 0l 00 G (ROTL T AEGEERS Poduonopk i<\ L L 46.00 08/0.02|0. 9814 04]3 1013 1810 37 6.95| 7.00| 6.58| 6.00[3.88|3.88|4. 0015026
15026|Special Grass Top Dressing.......................... Plantsville......... 78.00 .04/0.32/1.13/5.28|4.. "62l4 3610 14| 5.62| 5.00| 5.48| 4.00/0.80[3.09/3 0014972
149721 obneco Leaf Bertilizer ;. 1. Loy oo d i ol e Glastonbury . . .. ... 81.00 one 0.60/2.6114.28/4.11/0.62/4. 3 3 : i

Columbia Guano Co., Baltimore, Md. : 50| 7.68| 8.00|3.74(3.74|4.00/15030
250301 P feedomt Guanat |0 weor AR R EE L e Melrose. .......... - 53/0.25/1.07/3.16/3.30/5.0012.68/1.52) 9.20| 8 ; { '83]1.83(2.00|15029
28B2b ot ubiedGuanoigt r ) R N P S TSN A S ol Melrose.’. ... ... .o z1,3'50-150-601-691 65/5.05/2.62/1.39 9.06| 8.50) 7.67) 8.00/1.83/1.83

! _Essex Fertilizer Co., Boston, Mass. / 55/ 8.00l2.96/2 96/3.00/14704
1A4%04 Fishi Bertilizeria-8-80 i S 00,0 Sl cna e i - A South Manchester. .| 70.00 2 ggg ggg gg‘% gig ggg ?,}g (1)3? g?g 388 2218 8.00(3.99(3.99/4.00(14705
igggg Ilgl‘aréiet G%rd5era3—8—4 ............................... %outt;;}fl l\ganchester.. 71.00 0610 851.81/4 0204 101 62/3 40/2 14| 7.16] 6.00| 5.02| 5.00[0.82(3.83|4.00/15027

lriadaeartt I AL LR YE R A U L DL T artford et 06/0. . . . : : X 1
------------------------ , 0.36/10.00[1.20(1.20|1.00|14746
o e SRR L P R L SN South Manchester. .| 50.00 0.53(0.40/1.02|0.82/7.47(2.89/1.27/11.63/11.00/1

............................ 4 68| 8.00]|1.55[1.84/2.00/14874
e e e A e R e R R e South Manchester. .| 58.00 12/0.60/0.67|1.64(1.64/3.75(3.93|1.15 8.83| 9.00 7.2 300l 5813 88l4 0015028
HHHSSHSERSE S ik s (8 s bl AR 100 B G SOV T v T Broad Brook....... 61.20 0.66/0.82(3.04(3.29(4.78/3.48(0.45| 8.71| 9.00| 8.26| 8. ! i " S011B005

SEBONIE /gy (G W el MG O O e e o) Weatogue. . .. .. 1] 8300 50.90/1.60/4.00/4.10(3.03(3.83(2. 16 9.02( §.00) 6.86| 7.00/0.84/2.042.00
L. T. Frishie Co., New Haven, Conn. i 15109

1 : : 67| 9.00| 7.72| 8.006.42|6.42/6.00
0 Complete Manure | .00 q .0 LTl L Simsbury.......... 70.88 gggéég?g?ggggg%égg Zg ?37 9.00| 6.91| 8.00/2.10/2.10/2.00|14582
ﬂggg SIC)gcriréland GHa Herts  QXRaaui i fei o i e 00 gﬁgfgfiltam ....... 2(5).00 1610 6410 7812 3712 461 953 340 58] 8 87| 9.00| S.29| 8.00/4.00/4.00 4'80 jl.iggg

il el S R e R e S I G| FOTE R R 1 6/0. ; | A ’ g ; i : "3els 351400
14595|Special Vegetable and Potato Grower 4-8—4. .. ... . . ... North Haven. ... .. 69 .Og g 8%8 Ogg gg; ggg 2 gg ggg %g? gg% 888 ggg ggg g gg 3.80l4.00/14882
izggg %p%clal Vagetable and Potato Grower 4-8-4........... ISVI'lﬂfor(Ii, ........... ?ggo 6|1 16 (1).67 4.0714.10/1 173 7212 53| 7 42| 6.00| 4.89| 5.00|1.04|3.98|4.00/14948

obacco Grower A . Hyer uane ;.. ... : ZOf1 . . . & s ¥ £ g g

L RNt PR ] e Lt R N A e ] . e : 34| 6.00| 4.88| 5.00/0.92(1.79(2.00(14911
S T R Ea Bt 0.0 0510. 7111 97|3.80[4. 101 7912, 77|1.57| 6.42| 6.00| 4.55| 5.00/0.73/5.47|3.0014658
WABEOIG - LSRG s LT R T et e e o u80'71 0.78(2.47(2.464.52/3.76/1.30 9.58| 9.00( 8.28| 8.00(3.14(3.14/3.00|14620

Hubbard Fertilizer Co., Baltimore, Md. f-,v: .00[15043
15043|*Noxall Guano. ............. R pobe O Ellington.......... 59.43 mel0.4010.67|3.073.28(5.343.21/0.24| 8.79| 9.00) 8.55/ 8.00/1.14/3.814.0

International Agricultural Corporation, Buffalo, N. Y. i A 8.17| 8.00/2.20/2.20[2.00(14773
A3 s it 0 Meonomy " IRV S R T 0 (500 0 SR el c i Amsonia’. .. L SHGE 51.00 f3801520.631.63 1.605.432.2%%.32 lil).gg 1?.83 10 541100013 35(2 - 35(2. 00/15014
16018|Buffalo Farmers” Choiee, | 1) 0 0 00 I ie i HElington . it .. ’\.8 0.52|0.39|1.26/0.80(5.92|4 . 5 2ol 900l 9 83| 8.00/0.70[129|1.0015007
1000¢1B iffalo General Favoritel wis | . o, i e i East Granby....... g . . 21 0.45/0.521.18/0.80(5.20|4.63|0.99(10.8 . . . . :

*See note, page 56. fSee note, page 57. ISee note, page 59.
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TasrLe VIII. NITROGENOUS SUPERPHOSPHATES

Nitrogen. . J Phosphorie Acid. Potash.
= g 2| = R e =

Z ’ S 2| & 5 (5|5 |3 = 5 Y b ;

E Manufacturer and Brand. Place of Sampling. g5 = J‘E g S = £ 8 3 = g P

< o= 'gs o - r i’ 4&3 5 E 5 g 5 g :

k= e = (ol B 88| & S = G Lo HEE B

Sampled by Station:
International Agricultural Corporation, Buffalo, N. Y.
omaved: 1.12(3.13(3.30[3.76
: . f 5 .76/4.77/1.64(10.17| 9.00| 8.53| 8.0
15079|Buffalo High Grade Manure. ..... ... ... covenunsas. East Haven........ $65. 50 -00]3.61/4.30/4.00(15079
15008|Buffalo New England Special. .. . ... .. ... . oooo. Tariftville. . . ... ... 57 50 0.771343(2 503 80(3. 65|1 sa/10- 00| o ool . 25|19 003 -5913. 8214 00 16006
14711|Buffalo Onion, Vegetable and Potato................. Shelton: 2 40 Gk, 60.00 1.24[4.26/4.10 0.89/3.61 1.45 5] 5:001 8-41 8.008.07i3. 0713 . 00|17 11
15008|Buffalo Tobacco Producer............coouveeeveeen... East Granby....... . : i : ; : -45| 5.95) 5.00] 4.50/ 4.00(0.94/2.11(2.00/15008
A. L. Koster, Suffield, Conn.
14974|Hale Tobacco Mixture...f........' .................. Windsor Locks. . ... 2.80/5.10/4.94/1.06/5.76(1.15| 7.97| ... 16.82 | 5.00[2.18|4.81/4.00/14974
Lister’s Agricultural Chemical Works, Newark, N. J. & 94l 06le 11l 28 g
e ; .24(4.06/4.11/2.28/3.57(0.33| 6.18| 5.00| 5.85 4.00/1.
14864|Celebrated Tobacco Fertilizer..........ooveeeiinnn.n. Burnside . ... 05085 81.00 . -04/2.85/3.00({14864
14865|*Complete Tobacco Manure. ... .......covveuvenaenas Burngide, . .4 8L 86.00 82515 %% %tlié ?1»23 igg %(l)g 3141 o ool on) & 0ms BAIL B8 DU
14970|Corn and Potato Fertilizer........ ... ... 11111 Glastonbury . .. .. .. 61.00 05924702 47(6.41(2.0211.43) 9.86] .00 5" o3| & g2 o|2 7930014970
15011(Eastern Pride Fertilizer...... .. ... 11110 Rockville. ...... . - 0:53(1 /801 65152113 /36(1.74110 31|11 00| 5. S50 00 cols: ouls Sol1B011
16111|King Bee Fertilizer .. .. .. ... .. ... .............. Yalesville. ... . 0440 92008214 612 8200.75] 8. 16| 5.00| 545 7 o0l Col5 83/4-00}1611L
15112|Special Crop Producer, . ... 1111111111 Yalesville. ..., k] 0.72(1 87[1.65(7.1002.93(2.12/15 15|11, 00(10. 03]10- 003 ool bels ool ome2
14979|Special Tobaceo Fertilizer ... ... 111111000 Brookfield ... | 60.00 0.58(2.52/2 4714 571443115210, 53(10.00| 9.00| 9.0018" col: oola’ ooL4279
14824|Standard Pure Superphosphate of Lime............... Burnside: s L. s 54.75 0.49(1.85/1.65 7.78]1.48/0 50 -52/10.00/ 9.00/ 9.00(0.62(1.90(2.00|14824
TBOAT Stddess Wertilizer, ! A%t 4 Skl A8 R AR B il DSl LIV East Canaan....... 53.00 : i 3 7 : -50] 9.76| 9.00| 9.26| 8.00[1.86/1.86|2.00/15047
Lowell Fertilizer Co., Boston, Mass. S
14590\ Animal Brand 3-8—4....... .. R e L Southington. . ... .. 70.00 0:8501 78l1 04(3. 3630811 35| -] ooy 5 25] §:90i3-5813. 5814 .00l14520
14543|Bone Fertilizer 2-8-3. . . 1. ... ... . 1o oo Southington . ... . 58.00 0:54[1.37/0/82(6.59(3.21(0.00/11. 00[11.00/10" 1010- 0011 salz al7 - 0|14643
14522|Empress Brand 1-10-1. .. ....oovne ouvennnaenannnns New Britain....... 54.00 okl e e Ml -00/11.00/10.10{16.00|1.96|1.96(1.00|14522
. v .14 13.1413.28/5.62/1.50/1.73| 8.85| 8.00
15049|*Lawn and Garden Dressing. ..............c.oovuunn.. Hartfordh L g SHEE o : : . . 7.12| 7.00/1.88/1.88/2.00[15049
06 | ebinoosbbrd ol oL SRR L ol i T SR Warehouse Point. . .| 84.00 }ggiigiig%égigi%w 6.72/ 6.00 4.57| 5.00(0.90|4.22(4.00|14706
O e SR DR O MR B (R Granby........... 82.00 0.65|1.73/1 6415 oals onli 37| 8.64) 8.00) 6.77) 7.0010.70/1.98/2.00/14819
147022-8-3. ... SR IS I SRR O L Ral SR Saybrook.......... 60.00 0.79/3 2513 Sal5-S52-971.05) 9.651 9.00) 8.60) 8.00/3.1513.15/3. 0014702
EARTREE 5 20 R0 1 DR 40 LT B L L Westport. . ........ 65.75 0013 Gils ao2-7912-2910.96 9.04) 9.00) 8.08| 8.00/3.9813.98|4.00(14975
T e T R O R N PR SR S R O Wethersfield.. . . ... . 72.00 -949.0114.1015.233. 1111.20| 9.54/ 9.00( 8.34] 8.00(3.78(3.78(4.00/14817
Mapes’ Formula and P]:%uvian Guano Co.,
New York City.

HABARIC orn NEanuive S biene L8 LIS s i ey e Windsor Locks. . ... 56.00 gggiggzggigig%% 19-26119.00| 7-321 8.0013.333.833. 00/14548
14614/C. S. Tobaceo Manure. .. [. 1111111111 ‘[Rockville. ... 62.00 21123902 1200.41/4.5010. 25| 5,28 4.00| .00 4" ooy agly: 23]1- 0014614
14701|General Tobacco Manure. ;{40 ids oh % v inos we daiin Hartford. ... A 85.08 1.40[4.5004.12/2 054 201 69 5.28| 4.00| 5.00| 4.00[1.30|5.41[5.00/14701
147401+ Generyl Truck Mamures (0. <l ocondics sl ds Do Windsor Locks. .. .. 72.0 0.57|1.72/1 65|11 654 . -92) 8.17) 8.00] 6.25 6.00[5.13(5.13(5.00/14742
FRIBI Y Grain Brand., MR ol L, e e L Rockville.......... 50.00 0453 6813 7313 Sal3 518+ 99/10.49110.001 6.50| 8.00/1.99]1.99/2.00/15018
HABSTIP Gt te Nanure: 1.0 JRREE S 4 400 10 A LR A oy, S Windsor Locks..... 71.0 0.283.713.714.252.750.81 ?65 8001 7-04) 7.0014.9114.9115.00/14527
14653|tPotato Manure, 1916 Brand....................... ".|Glastonbury . ...... .. 17704 5514 12|1 8911 onls ? 96| 8.00( 7.00| 8.00(0.65/1.53|1.00[14653
14584|Tobacco Starter Improved. ............ooviueiiinn.n. Windsor Locks. .. .. 61.0 ; y : ; . 67| 9.76| 8.00] 6.09) 6.00[0.54(1.50/1.00|14584

* See note, page 56. tSee note, page 59.
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Tapre VIII. NITROGENOUS SUPERPHOSPHATES
7
B Manufacturer and Brand. e Place of Sampling. . E;‘ ::;
o)
Sampled by Station: bor i . :

' National Fertilizer Co., New York City. il -
14818|Complete Tobacco Fertilizer......................... ims I(Jﬁny S 64‘00
14575|Eureka Potato Fertilizer. . . .. PR SRR B o s gVesth Mes llrle.£ il (12.7
14589| Market Garden Fertilizer Revised .................... N})u@ ) anchester. . 53.75
14598 Potato Phosphabe &y« s il saboais s inlslnt sy vioie siein ; eri en..li. ANl 37,20
14708|Soluble Bone and Potash................oocoovennens Homtefrs;;ll ARl S 83'00
14921|Special Tobacco, Revised............coovveiiineens : arthoM Lt 45_60
14612|Universal Phosphate........... .o iviieiiiaeaadt V‘(;u ; Chf:shire 155 B 58.()8
14541 X X X Fighland Potashiili. . oo od sisles slelsatics saialsiqad es SYA AN ;

New England Fertilizer Co., Boston, Mass. : o
14648|*Corn Phosphate 2-8-2. .. ......cvieeieaninennennns %oclﬁvﬁ}g ....... Zggo
14592|Standard Phosphatel—-10-1..........c..coounmennnens Hg(;ngen. L B
Wi e T W ereholtds Betie! 1) 558
P O b R e R R AR Meriden........... 55.0

R L g O s S East Wallingford. . .| 53.0
R R Meriden. .-+ | 0.0
Olds & Whipple, Hartford, Conn. :
14841|Complete Corn, Potato _apd’Onlon Bertilizet i ool %n;sl;gl“’}lru A i
14766|Complete Tobacco Fertilizer..............oovvveeennn Scathia;;o Gl i
14991|Complete Tobacco Fertilizer. ...........oovvvrnrenns e o
15155|Complete Tobacco Fertilizern.. . o5+ e L B S il 1
14842|Special Corn, Onion and Potato Fertilizer. ............ IMBbUTY sl s o 4 4 i
Parmenter & Polsey, Boston, Mass. \ 2
14767|Plymouth Rock 3-8—4. .. ..covvnniiiirnaereiine s g{ﬁgﬁ‘égllg L o
15151T0bam05—5.4.””“”””””-”””“””'.'_',:',::Plantsville ......... s
B R o e T Wost Harttord 11| 50.
® o
' i ? tucket, R. L.
14959(2-8-2 i B it Sl ran e Brooklyn..........
Piedmont-Mt. Airy Guano Co., Baltimore, Md. i 3
14856 *Brownas H. Gy Potaico and Gen. Cr’op Manure: . - .- ... ggﬁ?ﬁ %Zﬁggﬁ ..... gg
’s Potato Fertilizer.........ccovueiaeeens nnn. h Meriden. . . .. +
iigg% %:ggﬁ’z Sgezial 0. & T. Dresser and Market Garden. .. lé/llclangen ........... gt;
14963|*Shay’s Corn Fertilizer.........cocovevrirneeeernes Grgsoir. Wit e
14962|*Shay’s Potato Fertilizer..............cooveeereenne Ly
14961|Shay’s Special Fertilizer. .. ........c..ovnooerneeen fUTOWORceeee e
uality Fertilizer Works _S_tamford, Conn. a3
15208 BartlettQBrand Special Tree TR LT e Stamiord. e 6

*See note, page 56.

NITROGENOUS SUPERPHOSPHATES. a8l
witH Porasa—(Continued).
- Nitrogen. Phosphoric Acid. Potash.
s :: Total. i é Total. upoonied
el T s |2 |23 g o g
o'§ a0 YrE ey 4 3 g | 5 3| =2
.ag 25 ,g' & 'é g é —g’ g g 8 5 ik g g
e = G (=828 213[8]F)3)¢%
) 3 o S e ] = ] & (G a6 r‘E
3(0.66(2.65(4.24(4.11/0.90|4.84(0.36| 6.10| 5.00 5.74| 4.00/0.82/4.41|5.00|148
3(0.64/0.94|3.51(3.29(0.13|7.84[1.68| 9.65| 9.00| 7.97 8.000.744.084.00145'112
10.60/1.19(2.44(2.47/3.92(5.14|1.33/10.39] 9.00| 9.06| 8.00|3 39/4 24/4 00/14589
0.22(0.98|1.851.653.87|4.72(1.39| 9.98| 9.00| 8.59| 8.00/3.20[3 29/3 0014596
e [ oo .| .. |7.10/4.68]0.90(12.6813.00(11.78(12.00(2.05/2. 052 . 0014708
(0.65(2.62(4.33|4.11/0.54/4.85(0.14 5.53| 5.00( 5.39| 4.00/0.90/3 17|3 0014921
10.25(0.59/1.03/0.825.15(3.13]0.99| 9.27| 9.00| 8.28| 8.00[2.02/2.02/2 00/14612
70.25(0.73(2.64/2.47/4.74/5.31(1.20{11.25(11.00{10.05/10.00/0.93(2 . 88|3 00| 14541
|
10.62/0.731.65(1.64/3.55(3.75(1.41| 8.71| 9.00| 7.30| 8.00(1.49|1.84/2.00/14648
.35(0.48(1.04/0.82(7.48|3.35/1.05(11.88/11.00|10.83(10.00(1.12|1 . 12/1.00/14592
0.69/0.73(2.54(2.46(5.64|2.48/0.68 8.80| 9.00| 8.12| 8.00(3.57/3 574 00/14816
.89/1.90/4.31|4.10(1.28/3.27|1.97| 6.52| 6.00| 4.55| 5.00/0.90/3 65/4 0014832
0.49/0.57/1.66/1.64(5.56/2.83/0.82| 9.21| 9.00| 8.39| 3.002.83[2.83/3 00/14528
0.32/0.58/1.59(1.64(5.31(3.19(0.81| ©.31| 9.00| 8.50| 8.00(3.04|3 043 0014876
10.65/0.77(2.50(2.46(5.21(2.76/1.46| 9.43| 9.00( 7.97| 3002 83|12 833 0014547
10.65(1.66(3.37(3.302.06(5.60/1.32| 8.98| 8.00| 7.66 8.00[4.98/4.98(4.00
0.58(3.19|4.37(4.11/0.57(4.20(0.65| 5.42| 4.00| 4 .77 4.000.904152&00%2'813(15
0.44/3.154.38/4.11/0.71/4.03(0.22| 4.96| 4.00| 4.74| 4.00(0.56/4 29|14 0014991
o | . 14300411 L. | ... | 4.84] 4.00 ... | ... | .. |4 074 00/151565
-55(0.92(2.45(2.452.83|5.61|1.60[10.04| 8.00| .44 8.00/2.69[2 60/2 00|14842
0.5410.77(2.67]2.46]5.54/2.49]0 69| 3.72 9.00| 8.03| 8.00!4.134.13/4.00[14
0.96/1.73|4.22(4.10(0.49]5.14|1.78| 7.41| 6.00| 5.63 5.000.983:924:001512'17.'
0.30/0.45/0.92/0.82/6.88|3.50{1.11|11.49(11.00/10.38(10.00|1.03|1.03|1 0015107
J0.540.631.811.642.303.981.43 7.71] 9.00] 6.28| 8.00/2.02[2.02[2.00/124964
10.2710.96/1.77/1.64(5.77(3.19/0.47| 9.43| 8.00| 8.96| 7.002.35/2.35/2.00|14959
o,
0.60(1.20[2.92(3.29/4.37/3.34/0.86| 8.57 7.71| 8.00[4.00[4.00|4.00/1485
\8.581.562.902.476.103.231.4810.81 9.33 8.003.533:534:001487‘15
0.711.472.954.536.073.381.5010.95 9.45| 8.00(3.50/3.50(3.00/14857
0.120.852.072.476.061.930.68 8.67 7.99| 8.00[2.99/2.99(3.00(14963
‘16.421.012.733.295.092.730.84 8.66 7.82] 8.00[4.18|4.18[4..00[14962
10.54/0.54/1.40|1.65/5.15[2.99/0.97| 9 .11 8.14| 8.00[2.60(2.60|2.00{14961
‘:0-530.683 35(4.00[6.05/2.24(0.60| 8.89; 8.50| 8.29| 8.00|3.95/3.95/4.00[15208
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TasrLe VIII. NITROGENOUS SUPERPHOSPHATES !
wiTH Porasa—(Continued).

-
Nitrogen. Phosphoric Acid. Potash.
= "’ y @ ytal. 5 So-ca
:2 | . 55 . j: ..—g‘ Total ! '% % Total. “Availrﬁ?l:.”
.g Manufacturer and Brand. Place of Sampling. : ; ,g = -é .g 3 —'Z 73; 'E & i s 4
= g s b «8 5 ) @ o @ b5 = 8
z £ T T N S R O
, . B |52 |s f|5 (5|8 828|288
Sampled by Station:
Rogers and Hubbard Co., Middletown, Conn.
14924|Hubbard’s Bone Base Fertilizer for Seeding Down. .. ... Newington. . ... ... $61.00 0.34
14616/ Hubbard’s Bone Base Oats and Top Dressing. . ... ... .. T Aate e 8500 0.442.17 2.78]2.46/0.08|7.75|8.26(16.09|15.00| 7.83| 6.00|4.35/4.35| 4.00[14924
14883 *Hubbard’s Bone Base Oats and Top Dressing. .. ... .. Lo e 86,50 e 0.88(8.04/8.22/0.54(4.92(2.92| 8.38| 8.00| 5.46| 3.00/4.00[4.00| 4.00/14616
14716/ Hubbard’s Bone Base Soluble Corn and General CTOPH i .77(1.21|8.24(8.22/0.07(5.06/2.37| 7.50| 8.00| 5.13| 3.00|4.50/4.50| 4.00/14883
VT Torun el el B 0 AR G P R LS T T agardville. . .~ ..., 62.00
14884|Hubbard’s Bone Base Soluble Potato Manure. . ..... ... s ardani e Ty 79 7 8.%%0.51 2.33|2.46|1.69(7.07|1.82{10.58/10.00| 8.76| 8.00|4.49|4.49| 4.00/14716
14617|Hubbard’s Bone Base Soluble Potato Manure. .. ....... Hagardville. . ... ... 79.00 0.68 0.6114.29/4.11|1.64(6.71(1.48| 9.83/10.00| 8.35| 8.00/1.22|6.27| 6.00[14884
14834|R. and H. All Soils-All Crops Phosphate .............. Hamden........... 7400 5 0.78/3.96/4.11/0.12|8.49(2.75/11.36/10.00| 8.61| 8.00|1.57|5.94| 6.00{14617
SRONENE. nid 1 Climiax Tokinoes BEABE. il oo ve i Glastonbury. .. .. ..| .... 0.5‘1")0.583.073.215)3.285.56 1.43/10.27| 9.00| 8.84| 8.00[6.50/6.50| 6.00/14834
147801 and I Complots WhospBake’ . |, .0y ciis it Midaleboan. o1 50 08 0.011.634.314.11 0.76(2.90/12.19| 5.85| 5.00| 3.66| 4.00/0.78/2.96| 3.00/15015
e e e e SRR R S T e O 5300 o 0.36/0.80/0.82(4.19/4.69(1.42/10.30| 9.00| 8.88| 8.00[2.14[2.14| 2.00/14719
14838|R. and H. Soluble Tobacco Manure. .................. Gildersleeve. . ... .| S0.00 9-18/0.5011.63/1.6413.23)5.47/1.30110.00| 9.00| 8.70) 8.00/4.354.35/ 4.0014726
14837|R. and H. Tobacco Grower, Vegetable Formula........ Gildersleeve. . . ... .|100.00 0'26 1.70/4.76|4.93|1.17(7.70/2.99(11.86(10.00| 8.87| 8.00(1.08|4.44| 4.00/14838
.4113.42|4.99(4.93/0.76(4.41/0.68| 5.85| 5.00! 5.17| 4.00/1.10/3.94| 4.00/14837
F. S. Royster Guano Co., Baltimore, Md.
14777 Arrow Head Tobacco Formula. . ..................... New Milford.......| 93.00 0.05 :
e sty Led e il SNt o PRI A Pyt aalr o s e 7600 0.(1)22.704.084.112.281.670.35 4.30| 4.50| 3.95| 4.00[0.24[2.88| 3.00[14777
e e R S S U N SR A S Waterbury. ........ 65,00 a1 0.50(1.62(1.65/6.41|2.06(1.24| 9.71| 8.50| 8.47| 8.00/8.91/8.91[10.00/14946
e ke e SRR S ORI R R GG DA Naugatuck .. . .....| 59.00 0.238,521.591.655.551.940.95 8.44| 8.50| 7.49| 8.00/4.72|4.72| 5.00(|14544
14771[tFish, Flesh and Fowl GUANO . ..« oootoneeansnnnn Slhien Dt 54 .28]0.50(1.74(1.65(5.96/1.85/0.90| 8.71| 8.50| 7.81| 8.00(2.00(2.00| 2.00[14867
16358|Rish, Flesh and Fowl GUAN0. ... ... .. . 0o oieioiis Bt ord T 5400 none(0.56|1.54(1.65(6.25|1.49(1.05| 8.79| 8.50| 7.74| 8.00(2.54(2.54| 3.00/14771
r, e i i s o il SCNTHIN U - TN SRR IO Sutal | Waterbury....... .. 55. o bakss 1.58/1.65(6.41]2.20(0.31| 8.92| 8.50| 8.61| 8.00(2.83(2.83| 3.00/15358
14927 t0naliny Trlicker i 0at B/ S0 0 G ST VG O & SETE T A SR 79.00 0 4 0.71]1.87/1.65/5.86(1.45(1.38| 8.69| 8.50| 7.31| 8.00[1.00[1.00| 1.00[14578
148881 T ruckers’ DElEht. . . .. 1o voso s s whh o ik Glastonbury . . .. ... 0.460.473.0(-33.305.722.71 1.29| 9.72| 8.50| 8.43| 8.00|5.78|5.78| 7.00[14927
14878|Valley Tobaceo FOIMUIA . . . .. 1vvoomeeneeieenee e Glastonbury . . . . ... y 4(0.7113.04(3.30/5.53(2.46(1.18| 9.17| 8.50| 7.99| 8.00(3.64|3.64| 4.00/14868
.06(2.46(3.87(4.11(2.33(2.05[0.40| 4.78| 4.50| 4.38| 4.00[0.30/5.20| 5.00[14878
Sanderson Fertilizer and Chemical Co., New Haven, Conn.
14637|Atlantic Coast Bone, Fish and Potash................. Meriden. .o Fa i 0 4(_).03 0.58
14768|Complete Tobacco GTOWET. . ... .. ... .uuueeeeunenns Glastonbury . ... ... 85.00 0.?1 0.99(1.79(1.65|3.45[4.98(2.03(10.46| 9.00| 8.43| 8.00/3.08/3.08| 3.00/14637
146341 Corn Superphosphate’. .. .« § i bl o s bidie vaasniat s Meriden. ... Y. 43.75 o 3.88(4.53/4.11/0.91(4.40(0.23| 5.54| 5.00| 5.31| 4.00[1.00/4.15| 5.00[{14768
S T e e DT D G R T R L e 65.0 .6210.82(2.07|1.654.67(3.96/1.16| 9.79( 9.00| 8.63| 8.00[1.88(1.88| 2.00[14634
g e O MR R SRR WAl R S WSS S ) R TIT 0.99]1.24(3.71(3.29(4.47|3.92(1.56| 9.95| 9.00| 8.39( 8.00(3.17/3.17| 4.00[14720
et B a1 ol SRR il LR L S N Widtarah bl A .3 8.921.773.873,296.753.09 1.02|10.86| 9.00| 9.84| 8.00/4.52/4.52| 4.00{15129
Jr et (RS M R ¢ e UG RRIE N ooy e (i 54.12 O.640.84 2.48|2.47|5.08/3.72(1.11] 9.91| 9.00| 8.80| 8.00(3.81[3.81| 4.00/14580
14925|Top Dressing for Grass and Grain.................... Glastonbury. .. .... 2 .64/1.1312.65(2.47/5.22(2.90(1.78| 9.90| 9.00| 8.12( 8.00[4.05/4.05| 4.00[14636
1.30[1.76[4.04/4.11|6.34[3.01(2.00(11.35| 9.00| 9.35| 8.00/4.19/4.19| 4.00[14925
14917|South American Sheep and Goat Manure.............. New Canaan....... 50. Lo
14922/ Kelsey’s Bone, Fish and Potash. ..................... linton.: /5 . bt 59. 0 1.25 11.43/1.23|0.05(1.00(0.13| 1.18| 1.00[ 1.05|..... 2.27/3.12| 3.00/14917
49[1.83(3.61/2.47|6.30(2.99(1.56(10.85[11.00| 9.29(10.00/4.68/4.68| 3.00/14922
M. L. Shoemaker and Co., Philadelphia, Pa. 3
14835|Swift-Sure Superphosphate for General Use............ Meriden. 5. ol 1 59- !
14836|Swift-Sure Superphosphate for Potatoes No. 1.......... Meriden. ... ...... 67 0.47/1.44/2.52(2.46(4.94/3.63|2.53(11.10/11.00| 8.57| 8.00(3.72[3.72| 3.00/14835
0.73(1.63(3.11|3.30(7.47|2.71|1.64[11.82(|11.00{10.18| 8.00|4.44/4.44| 5.00/14836

*See note, page 59. tSee note, page 56. 1See note, page 57.
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price per ton.

64.00
56.00
65.50
53.00
68.00
81.00

54
TaBrLe VIII. NITROGENOUS SUPERPHOSPHATES
S
Gk =
.g Manufacturer and Brand. Place of Sampling. f
| A
Sampled by Station:
Springfield Rendering Co., Springfield, Mass. ;
HAR42 Anlraal Branda s Ll Il s bt 8 s SR Thompsonville. . ...
4919 Grain andGirasg L e R R T NS T s puflields. ol oii .
14920| Tobacco Special, .. ... ... 0. .. LA T Ll e L B v Hazardville........
Virginia-Carolina Chemical Co., New York City.
fAayoLiGihallengetBramd . AL S tiny (vt wil il a0 Bl ALk Hartiord i.]s 1805 Y.
AR5 Ghaninion: Brandis hC o e sl s s S s S G Harttord ..l et .
4986 GherokeepBrand *o L odc Gedbn gl A GRS LA A, Glastonbury. . .. ...
TA96B Inidinn ChiefiBramdi s sediigl 5 v Sl ool ol sl Glastonbury. ... ...
AAGET wEB rand NN 6 Rt iy g o i et g R R e Glastonbury.......
15084|Plant Food for Vegetables, Lawns and Flowers......... Waterbury........
Wilcox Fertilizer Co., Mystic, Conn.
TANETICGorn: Speeialtliii, o dn s i ot 2 LA A SRR Brantord ... 1. (urde
REI2S | Fish andiPotaah. d 8 Sl e TR o A e e Branford. .|.. ol
TAT I Grass erhilizer L I e e e AL SR i o NMivatie . ool0 LI,
14717 B ghsGrade ' Figh and Potash: b ip o il i sl Birnside . i =
4516 Potato Hertilizer o (0x' 4 Hua s LRG0 ae . SU s A Branford [j.c1 L2600
14723|*Potato and Vegetable Phosphate.................... Jewett City........
15012 TohaceoiBpeaalii. 45 @ Al J LLE i Snsle LG dalods Bllington. . o £ o,
S. D. Woodruff and Sons, Orange, Conn.
14498 Fonie Viixture i, (o a8 Sies, dat o) b ortai ) G 2L Sy Oranger . (disl kS,
Worcester Rendering Co., Auburn, Mass.
14928|Prosperity Brand Royal Worcester Corn and Grain Fertz. Putnam...........
14926/ f Prosperity Brand Royal Worcester Potato and Vegetable
10ty A TR T AN BT 6 PR 0 Do BNt w1 i NS B P Willimantie. .. .....
14960|Prosperity Brand Royal Worcester Special Grain Fertz..|Greenville.........
The World’s Fertilizer Process Co., Sharpsburg, Pa.
TAT89IShur-GRofutiort b ia il da o damin, d om R e T Ly i Hartigrd: wex., sunal
Sampled by Purchaser: ]
15330/ American Ag'l Chem'l Co.5-8=T. c.c oiidomaineaivnsae ‘Winsted. ... ve.
14783|Apothecaries Hall Co.’s Liberty Brand 4-8-4.......... Branford.iip SI20
15143|Atlantic Packing Co.’s Potato Phosphate 3-8-4........ Westville. .. .....0.
15089| tBerkshire Tobacco Starter...............coveeuuenn.. sutheldy'. 45 10
TATE2| Mriabie) s 4841 MR, A b 0 s | ot b s Gliale AR NEiiford. .. . L gadiie
TAB0A I Brisbie’s 54 . o Vi i ie s (0 4 ad okl o sl o e el i enalia mighaie a0 v Lo BRI R L B
14682|Frisbie’s Bone Bagse 4-—8-4. ..............c0civrinnoren Woodmont. .......
18087 Mapes’ Corn: Manuzesiiednd, (.03 4 S sl oD, sALy Hartford. J¥io 0 o

*See note, page 59.

tSee note, page 56.

{See note, page 57.

Nitrogen. Phosphoric Acid. Potash.
i s So-¢
: P % Total. ! r % Total. .AAga‘i'{i;{ﬁg.,.
Al e T H ‘B g =
a 5] e} < & 3 2 4 3 g
BBl (c" | =8l B |8 18| & ) = S |2lald| &
10.84/1.24/0..6812.76/2. 46(4.92(3.31/0.88] 9.11] 9 00 8.23| 8.00/4
.310. ) : . .00[4.38]4.38|4.
0.35(0.68|0.53|1.81(1.64/5.26/3.19/0 40 8.85| 9.00| 8 45 8.002.392.335L 88%28%3
0.081.08/1.75/4.32/4.10/1.50(3.40/1.88| 6.78| 6.00| 4.90| 5.000.80/4. 034 00|14920
\
0.15/0.26(0.48/0.97|0.82|7.072.26|1 .28]10.61 9.33] 9.00[3.0
) .26(1. j . .00/3.04/3.04/3.
.ggg.ggé.ggi.ggi.ﬁ?.g:{,.ggé.%g 9.67 8.49 8‘004.192.(1)32 88%2333
0.86/0.353.23|4.70/4.11(1.84/1.95/0.20| 3.99 3.79| 4.00[0.30/3.33|3.
1.838.33(2).;%.32%.&2.3?i.ggo.w 4.31 3.99 4.000.3?? i’gg'ggﬁggg
.08/0.37(0.27|1.78|1.65|5.97|1.67(0 65| 8.29 7.64| 8.00(2.57|2.57|3.
3.27]0.13(1.40(5.04[4 .94|5.26(3 . 22(1.92(10. 40 8.48 s.ooo.go?:??§:881§821
0.65/none(2.80(3.78(3.29|3.42(5.24[3 89(12.55| 9.00| 3.66! .00
.24/3. ! . ; .000.45/2.67[2.
,'.%8.34i.762.562.466.362.600.51 9.47| 9.00] 8.96 8.001.331.%%.88%?;;
'290'3(5)1'5?3'3%3&%3'%3238‘32 S.gg g.oo 8.02| 8.00/2.23(2 232 00(14721
).29/0.30|1.37|2 8212 '46(6 .27(2.42/0. : .00[ 8.69| 8.00(3.26(3 26[3.00/14717
0.13(0.23(1.46(2.19(1.65(6.58(2.20(2.41|11.19] 9.00| 8.78| 8 00 y
0.21/0.20(1.483.29|3.29(5.80(2.37(1.68| 9.85| 9.00| 8.17| 3. S 90 e
.29/5.80(2.37|1. ) ; .17| 8.00/3.90|3.90[4 .
).1110.35/2.84/4.17|4.12(0.50(2.73|2 25| 5.48| 5.00| 3.23 3.000.414.1(8)1.88%323
——
0.07| 2.49 (3.14(3.29(2.79/3.63|1.50| 7.92| 8.00| €.42 1.34[4.24|3.00/14498
0.45/0.61/0.44/1.78/1.64/6.08/3:04/0.73 9.85| 9.00| 9.12| 8.002.26/2.26/2.00|14928
0.92/0.96(1.14/3.12(3.29(4.16/3.88|1.00| 9.04] 9.00| 8.04
, .29/4.16/3.88|1. ] ; .04| 8.00|4.08[4.08]4.
.06(0.51/0.38)0.95(0.82(7.12[3 25(1 . 14/11. 51 11.0010.3710.001.041.041.88%2838
- 0.13 0.62/6.81/0.54| 7.97| 5.50| 7.43| 5.00[0.40[2.00/2.00/14769
-2710.60(0.59/3.44(4.13(5.57|3.77/1.01]10.35 9 :
.5913.44/4.135.57(3.77/1. 35| ... | 9.34] 8.00[5.54]6.127.
-070.72/1.51(3.58(3.29(5.55(2.62(0.82| 8.99| .. | 8 17 8.003.863.861.88igggg
e 244247 Lo 0L 8.16) 9.00] ... | L. | .4 064 0015143
.02/ 1.96 |4.98(5.00(0.54(2.99(0.09| 3.62| 5.00! 3
.98/5.00(0.54]2.99(0. : j .53| 4.00/1.71|7.56/8.00|15089
3 . 3.09/3.28 .. | .. |1.11| 9.17| 9.00| 8.06| 8.00| .. |3.68/4.00/14752
S T YOS SO ) ) i Rt Pt St VT i
1 . |3.40(3.29|4.19(3.51(1.15| 8.85| ... | 7.70 8 00| .. 4.264.00}2223
. |2.662.47| .. | .| .. (1020010000 ... | .. 3.10/3.00/15087
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At e S e

T
(=] .
# & = §
‘g Manufacturer and Brand. Place of Sampling. § 5
i &h
g8
* |
Sampled by Purchaser:
15068/ Mapes’ General Tobacco Manure..................... Hartford . 00k .
15069{Mapes’ Potato Manure 1916......................... Hartford. .. . ¢ el A
15067|Mapes’ Tobacco Starter, Improved................... IHArtbordit: |1 . .8
15022|01ds & Whipple’s Complete Tobacco Fertilizer......... Tariffvilles oVt $84.00
14506|Rogers & Hubbard’s Oats and Top Dressing............Winsted........... 86.50
15036|Rogers & Hubbard’s Soluble Tobacco Manure. .. ...... Glastonbury....... 72.50
15070|Sanderson’s Bone Fish and Potash.................... Branford iy ik Al 55.50
Sampled by Manufacturer:
TA80F IR risbic’s 283 11011 L Lra Bl i I st iR New Haven........
T4808IFrsbie’s 88— L B A QL L e New Haven........
14305|Frisbie’s Complete Fertilizer 3-8—4. . ................ .|New Haven........
1485081 rshie’g | 8LR=41 10 L AN T s S A Rl B A New Haven........
14380 Erinhie’s 484 11 0 0k RS T B et DT St New Haven........
Deficiency.
14748 Armour's Wheat and Clover Fertilizer................. $5.40
14690 Atlantic Packing Co.’s Grain Fertilizer................ 3.55
15050 Atlantic Packing Co.’s Tobacco Grower................ 3.12
15030 Columbia Guano Co.'s Freedom Guano................ 2.87
15027 Essex Fertilizer Co.’s Tobacco 5-5-4................... 1.30
14874 Hsgex Hertilizer (00,78 2-8-2. 1. L0 L gile Vit o da il 1.15
15028 Essex Fertilizer Co.’s 4-8-4........covviiiiiiniinnnnss 2.36
12582 11T Prishis|Uoy g @eR2 LI Sle N ol et Sl el ot 4.06
14911 L. T. Frsibie Co.’s Tobacco Special.................... 3.61
146568 L. T, Frisbie Co.’s Tobacea 5-5-5.. c.u. & in s abad ol 2.40
15043 Hubbard Fertilizer Co.s Noxall Guano................ 1.61
14865 Lister's Agl. Chem’l Works, Complete Tobacco Manure.. 1.52
15049 Lowell Fertilizer Co.s Lawn and Garden Dressing...... 1.54
14817 Lowell Fertilizer Co.'s 5-8-4.. .. cuoviiiiernanainn 4.92
15013 Mapes F. & G. P. Co.s Grain Brand... ... ..l 5 di o 2133
14648 New England Fertilizer Co.’s Corn Phosphate 2-8-2... .. 1.81
14964 Parmenter.& Polsey’s 2-8-2. o, il kil i s sdidahaniaess o 1.68
14856 Piedmont-Mt. Airy Guano Co.’s Brown’s H. G. Potato
andiGenera i Crop Aol UTE g e kR ARG 4.28
14963 Piedmont-Mt. Airy Guano Co.’s Shay’s Corn Fertilizer.. 4.00
14962 Piedmont-Mt. Airy Guano Co.’s Shay’s Potato Fertilizer 5.88
14544 F. S. Royster Guano Co.s Bully Guano............... 2.52
14927 F. S. Royster Guano Co.’s Quality Trucker............ 5.44
14868 F. S. Royster Guano Co.’s Trucker’s Delight........... 3.75
14926 Worcester Rendering Co.’s Prosperity Brand Potato and e

Vegetabla'Fertilizer'., . . .. o @lidealv v s

£ o bag g Aokt ol o B bF s Bk A sl SRR St . B o L ah o St e o L

QuaLiTY OF THE NITROGEN.

. The solubility of the nitrogen was tested in every sample exam-
ined, and in none was evidence found of the use of inferior am-

moniates.

T

& ANALYsES REQUIRING SpEcCIAL NOTICE.

15110 Chittenden’s Complete Tobacco and Onio
) a n_ Grower
A tagged Potato Special with Four Per Cent.wf’otvggﬁ
i through an error at the factory which was cor-

rected.
15030 Columbia Guano Co.’s Freedom Guano was deficient in
all three guaranteed ingredients. It is suggested that
‘ two brands were mixed through a mistake in tagging.
All tge packages sampled by our agent bore the above

brand.

14771 Royster’s Fish, Flesh and Fowl Guano was deficient in
all three guaranteed ingredients. The manufacturer
felt that this sample did not fairly represent the com-
position of this brand. A second sample was therefore
a,nalfrzed, 15358 which while defficient in potash more
nearly met the guaranty.

15089 A special mixture with 8 per cent. of potash guaranteed.
This sample was sent by J. E. Phelps, Suffield. As it
failed to meet its guaranty, at the request of the manu-
facturer, the Station agent drew a sample in October

NITROGENOUS SUPERPHOSPHATES. 57
witHE Porasa—(Concluded).
Nitrogen. Phosphoric Acid. Potash.
:‘ s 5| o R Total. 0 i i Al
E ' - = = % ! J i
b | 2 El2 |5 |3 % 318 3| 2
R R I N R gt b
I - + < B - = i 3
Bl oe|ge F B gz E| B |5 E § 8|35 ¢
T R N I R < - A A A R I
| 3.954.12 4.89| 4.00 f 5.015.0015066
| 4%2{1 10.07| 8.00 ..[1.40(1.00/15069
A i 2 9.07| 8.00 ..[1.51|1.00(15067
BN T T 4.11 5.16| 4.00 .|4.18]4.00/15022
1.58 2.222.330.414.752.69 7.85| 8.00| 5.16| 3.00[4.30[4.30/4.00/14506
9 . |4, : co | eo | +. |10.76/10.00| ... | ... [1.10/4.80/4.00/15036
2.22 |2.76(1.65|5.18(3.33(1.84/10.35 8.51| 8.00[4.18[4.18(3.00/15070

L 10.73

' : 2.01 14307
R | - g‘é’; 8.79 ol 4.32 14306
. e on G a 3.90 14305
R 1.02(10.17 9.15 3.84 14379

Bl (3. 1.10] 9.43 8.33 3.78 14380
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from 12 bags remaining in T. F. Devine’s stock. He
found the bags wet on the outside, and the resulting
analysis, No. 15444, showing nitrogen 4.44, phosphoric
acid 3.16, and potash 7.61 per cent., could not have
represented the quality of the goods as sold.

Borax IN COMMERCIAL FERTILIZERS.

Injury to farm crops caused .by borax in the fertilizers used
was first brought to serious attention by the experience of corn
growers in Indiana in 1917. Later the same trouble was reported
from the potato districts of Maine and  cotton districts in the
South. Evidence indicated that injury followed the use of fertil-
izers containing potash with considerable amounts of borax. The
damage was greatest where the largest amount of potash had
been applied; and also in fields where the fertilizer was drilled
in with the seed and conditions resulted which left the seed in
contact with the fertilizer too long. ’

The explanation of how borax acts to cause the effects noted is
largely speculative at the present time. It has been suggested,
and it appears quite plausible, that borax unites with some con-
stituent of the nutrient juices in plants in such a way as to prevent
or hinder the ready diffusion of food material to the various parts
of the plant system. Interference with enzyme action and other
causes have been suggested.

There are no data upon which to base an accurate statement
as to the limits of tolerance to borax exhibited by plants. If
such limits were definitely established they would be modified by
varying field conditions. It was with a view to insuring an ample
margin of safety that the Secretary of Agriculture issued an order
concerning borax in mixed fertilizers which limited the amount
of boron, expressed as anhydrous borax, in any fertilizer or fer-
tilizer ingredient sold for application to the soil to one-tenth of
one per cent. unless the goods so sold were plainly marked to
show the amount present.

During the past season all mixed fertilizers and potash and
nitrate salts inspected by this Station have been examined for
borax. Preliminary qualitative tests were made and these were
followed by quantitative determinations in suspicious cases.

The qualitative test employed was substantially that proposed
by Bartlett? but modified in this laboratory® in that the fertilizer
suspension was more strongly acidified and the turmeric strips
were dried out at room temperature to avoid the charring due to
hydrochloric acid at the temperature of boiling water.

18, R. A., Bureau of Soils, Dec. 23, 1919.
2 Maine Experiment Station.
3 By Mr. C. E. Shepard.

ton
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Our procedure is as follows:

Digest about 5 grams of fertilizer with 10cc of water for 10 minutes
on a steam bath. Acidify with 2cc of concentrated hydrochloric aI(r;lid stteir
thoroughly and allow to settle. Moisten a strip of turmeric paper with
the supernatant liquid and allow to dry at room temperature or in a
desiccator if the atmosphere is humid. Color due to boric acid is generally
indicated in about 10 minutes and results may be noted within an hour

For the quantitative determination of borax the methods

of
Ross and Deemer! and of J. M. Bartlett> have been used with
about equally satisfactory results.

None of the brands examined at this Station during the past
season contained borax in an amount likely to be injurious to
‘crops unless applied close to the seed in large amounts say 2,000
pounds per acre. i ;

The brands in which more than one-tenth
was found were the following: W

Per cent.

15043 Hubbard’s Noxall Guano. .. ............. 093
14742 Mapes’ General Truck Manure .. .. ...... ... ... 0.17
}:ggg %\{/Iad}z)eg Po}t{atng?inure 1916 Brand vl vt ia i 0.12
4 .’s Hubbard’s Bone Base Oats and T j
15123 Wilcox Fertilizer Co.’s Fish and Pa(')tsa:}?. o op Dresm ng (()) 112

14723 Wilcox Fertilizer Co.’s Potato and Vegetable Phosphate. 0.18

During the winter and spring the Stations in the Northeastern
States co-operated in carrying out elaborate potato experiments
with corn, beans and potatoes, to study the action of borax on
the growth of ‘these crops. This experiment was conducted at the
Vermont Station through the co-operation of Dr. J. L. Hills, Direc-
tor, and was in direct charge of Mr. J. R. Neller. [

A full account of this work is not yet ready for publication.
Some of the more important results are briefly as follows:

Borq,x-contal_mpg fertilizers applied below the seed are much
g;cs);‘e liable to injure them than applied above the seed or broad-

One or two pounds of borax in the fertilizer were not harmful

- to either crop, whether broadeast or applied in the drill, but it

was not. conclusively shown that the five-pound application i
) pplication in

the drill was harm.legs. Ten and twenty pounds of borax per

acre were certainly injurious or ruinous. :

Lime and gypsum, as well as manure, seemed partially to neu-

- tralize the poisonous action.

HOME-MIXED NITROGENOUS SUPERPHOSPHATES.
14782, Mixed by the Apothecaries Hall Co., Waterbury, to

- order of the A. E. Plant Sons Co., Branford. 200 1 :
. Mbs. tankage. 900 bs. ph’o e bs. nitrate of

1R]%sp(e}ctively, Bureau of Soils and Bureau of Plant Industry Washing-
2. O,
# Maine Experiment Station.
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15142. Mixed by.the Apothecaries Hall Co., Waterbury, to

order of Paul Cavanna, South Glastonbury. 2,800 Ibs. nitrate of
soda, 2,800 lbs. bone tankage (3-50), 4,200 lbs. acid phosphate,
4,200 1bs. cottonseed meal.

15092, 15094, 15095, 15097, 15099,-15101, 15102 and 15103.
Mixed by A. L. Koster, Suffield, to order of the American Sumatra
Tobacco Co., Hartford. Each analysis represents a sample taken
from a car lot. (o ¥ y

14713. Made by V. E. Lucchini, Meriden. Acid phosphate,
nitrate of soda and tankage. . 1 _ :

14714, Made by V. E. Lucchini, Meriden. Acid phosphate,
nitrate of soda and tankage.

14427, Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford. .

15096. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

15098. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

15100. Mixed by Olds & Whipple, Hartford, to order of Amer-
ican Sumatra Tobacco Co., Hartford.

Nitrogen Phosphoric Acid. ‘Potash.
= '% o < "—g ﬁ'd
: PO - R B 00 S R 5 R
S % e S a2 g E] = o g e £ g
“Z 2 o g el 2 S 2 b 2 o 5 z
g 2 g 28 | g5 | = i 8 8 < %.m g <
'é = g 83 S8 ':cg i £ g = ?3 2
3 Jbidride) RERNBE s gl Rk 1 BRI
14782 |1.83 |0.14 | 0.74 11.30 |4.01 |6.36 |3.79 [4.23 [14.38 |10.15 |......|....
15142 | 2.39 | None ;?:1 470 [2.28 |4.81 |0.59 | 7.68 | 7.09 | 0.62 | 0.86
15092 | None| 1.08 4.26 5.34 10.92 (4.83 [0.92 | 6.67 | 5.75 | 1.73 4.31
15094 | 0.81 | 1.01 3.62 544 |11.01 |544 (143 | 7.88 | 6.45 | 1.62 | 4.17
15095 | 0.91 | 0.80 317 488 [1.10 |[5.89 |1.73 | 872 | 6.99 | 2.13 [ 3.80
15097 | 0.70 | 1.00 3.33 5.03 |0.81 |5.26 |1.82 | 7.89 | 6.07 | 1.42 3.{38
15099 | 0.97 | 0.77 3.62 5.36 [0.82 [5.51 [0.96 | 7.29 | 6.33 | 1.62 | 4.58
15101 | 0.80 | 0.72 3.77 5.29 |0.88 |5.17 [0.83 | 6.88 | 6.05 [ 1.20 3.5$
15102 | 0.69 | 1.00 3.15 4.84 {086 [5.12 |1.89 | 7.87 | 5.98 | 1.46 | 4.24
15103 | 0.90 [ 0.75 3.08 473 10.72 [4.98 |1.45 | 7.15 | 5.70 | 1.54 | 4.40
ATl s b e s A Lo 5.33 (1 4.63 114,07 [4.83 ' 1333870 |. s L olun. .
by i SRR EOREOR e Do e 4.19 14.68 [4.49 15.00 | 1417 | 917 |. .o i .
b b G QSR LRI | 6 < W [ B L 5.99 10.50 {561 [0.17 1) 6:28 1 6.11 ]....,.
15096 | 0.77 | 0.07 5~.EG 6.40 [1.30 [4.37 |0.19 | 5.86 | 5.67 | 0.52
15098 | 0.57 | 0.07 5.34 5.98 | 1.17 |4.51 (0.23 | 591 | 568 | 0.70
15100 | 0.72 | 0.04 5.34 6.10 [1.29 [4.52 |0.20 | 6.01 | 5.81 | 0.53
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VI. MISCELLANEOUS FERTILIZERS AND WASTE
| PRODUCTS.

TOBACCO STEMS AND DUST.

Four samples were analyzed as follows: v

14382. Tobacco Stems. Sent by the Everett B. Clark Seed
Co., Milford.

14309. Stem Butts. Sent by Morgan & Dickinson, Windsor.

14310. Tobacco Dust. Sent by J. N. Root, W. Suffield.

14429. Tobacco Stems. Sent by Gordon Scholes, Warehouse

Point.

ANALYSES oF ToBACCO STEMS AND DusT.

Rk N0, o e bl 14382 14309 14310 14429
Bibrogan. /. L i G 2.28 1.591 2.20% 3.13
Bhosphoric acid. . .o . ... . 4. 0.32 0.40 0.47 AL,
[Botash '(total). o Ll 4.86 4.50 2,14 7.86

1047 nitrogen in nitrates.
- 20.66 nitrogen in nitrates.

LIME-FERTILE AND NITRO-FERTILE.

~ 14485. Lime-Fertile, made by Tertile Chemical Co., Cleve-

- land, Ohio. Stock of A. R. Brewer, Hartford.

~_ 14538. Nitro-Fertile, made by Fertile Chemical Co., Cleve-
- land, Ohio. Stock of Church & Morse, Meriden.

ANALYSES OF LiMe-FERTILE AND Nitro-FERTILE.
Station No

..................... 14485 14538
Found Guaranteed Found Guaranteed
Nitrogen as nitrates......... ... .. .. .. 120 DR
Bilvogen (fotal). 1o o000 Ao 2.08 2.00
 hosphoric acid. ). L0, 100 L 1 3.17 348  3.00
Potash calculated as sulphate. . . .. . ... of eHel g RV
Potash calculated as muriate. ..... . ... 4 A
Blitash) (botal) ol 5 Dol v b D 431  3.00
Lt bR RS 28.65 iy ALY

Nitro-fertile is a solution for use on potted plants, costing 35
- Cents per half-pint, and Lime-fertile is also sold in small packages,
i ‘_‘,ﬁve. pounds for 25 cents. The plant food in a package, at the
~_ordinary rates for fertilizers, is worth at most about 214 cents.

SHEEP MANURE.

Nine samples were analyzed as follows:

4 14519, Pulverized Sheep Manure. Sold by American Agri-

- cultural Chemical Co., New York City. Stock of Southington

~ Lumber Co., Southington.
14521, Liberty Brand Sheep Manure. Sold by Apothecaries

Hall Co., Waterbury. Sampled at factory.
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15159. Sheep Manure. Berkshire Fertz. Co., Bridgeport. Sam-
pled at factory.

15108. Rams Head Brand. Sold by Joseph Breck & Sons
Corp., Boston. Stock of G. M. Williams Co., New London.

14613. Magic Brand Pulverized Sheep Manure. Sold by Chi-
cago Feed & Fertz. Co., Chicago, Ill. Stock of Blish Hardware
Co., South Manchester. p

14770. ‘‘Sheep’s Head” Pulverized Sheep Manure. Sold by
Natural Guano Co., Aurora, Ill. Stock of Cadwell & Jones, Hart-
ford. : Bl

15041. Groz-It Brand Sheep Manure. Sold by Pacific Manure
and Fertilizer Co., San Francisco, Calif. Stock of F. M. Cole,

Putnam.

14523. Wizard Brand Sheep Manure. Sold by Pulverized

Manure Co., Chicago, Ill.

Stock of S. P. Strople, New Britain.

14579. Sheep Manure. Sold by S. D. Woodruff & Sons,
Orange. Stock of Rackliffe Bros Co., New Britain.
TaBLE X. ANALYSES OF SHEEP MANURE.
Sts;;cion ORI Ll gl 14519 (14521|15159(15108(14613|14770|15041|14523(14579
er cent. o
Nitrogen as {ﬁtra.tes ....... Nomne | 0.14 0.12|..... 0.14| None| 0.17| None| 0.11
¢ “ ammonia. .. ... 0.45 | 0.09| 0.18/ 0.50{ 0.09| 0.40{ 0.05| 0.10/ 0.19
i organie.’. . i IrL 2.25 | 1.32| 1.91| 2.09( 1.47| 2.10] 1.28| 1.65 1.31
¥ total found. .. .| 270" 1.55] 2:21} 2.59] 1.70]12.50} 1.50] 1.75] 1.61
5 “ guaranteed.| 2.06 | 1.50| 1.70| 1.84| 1.85| 2.25| 1.84| 1.80| 1.50
Phosphoric acid, water-

goluble SRRt 0 s e 0.98 | 0.26] 0.13] 0.94| 0.06] 0.95 0.11] 0.34| 0.24
Phosphoric acid, citrate-

galtible. e £k B2l pa il 0.55 | 0.45| 1.70{ 0.77| 0.67| 0.84| 0.73| 0.77| 0.57
Phosphoric acid, citrate-

inselubles .. Jwh o s iy 0.12 | 0.17| 0.10] 0.09| 0.19| 0.13| 0.03| 0.14| 0.14
Phosphoric acid, total found| 1.65 | 0.88| 1.93| 1.80| 0.92| 1.92| 0.87| 1.25] 0.95
Phosphoric acid, total guar-

ool Whe . LRI S0 1.25 | 1.00] 1.00| 1.25 1.43| 1.25 1.25 1.00 1.00
Water-soluble potash found.| 2.37 | 3.36| 2.14| 2.43| 3.57| 2.60| 3.39| 2.17| 3.20
Water-soluble potash guar-

sntepd: LS N L 1.00 | 2.00/ 1.00f 3.00f 1.25| 1.50/ 3.00[ 1.00{ 2.50
Chloriner Rt o] 0I89 5| TGRI. 1L 0.84| 2.30[ 0.53| 1.73| 0.44| 1.86
Cost per fon e Eahy et $33.00| 35.00( 40.00| 65.00| 50.00| 48.00( 48.00| 57.00( 55.00

14613. Magic Brand, and 15041 Groz-It Brand, fail to meet

their guaranties of nitrogen and phosphoric acid.

Sheep manure, being fine and dry, is well adapted to greenhouse

work and for a dressing for lawns. i
A comparison with New York horse manure is as follows:
Pounds of the ingredients named in one ton.

e B B L e L e e e
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Sheep Manure Horse Manure
Orpanic matter, . . “SNSUIEEEN G o 1426 540
INTrogen .. . e L . 40 L5
IFhosphioric acid . e ., 27 9
Botash . | .., o SEERE N e s 56 12

Three and one-half tons of horse manure contain on the aver-
age as much plant food as does one ton of sheep manure.

The prices quoted by dealers range from $33 to $65 per ton,
the higher prices probably are quoted for sales in small quantities.

It is doubtful if sheep manure will promote bacterial activity
in the soil as effectively as fresh manures, but if the cost of fresh
manure rises much further the dried manures may come into use
on the farm where it is felt that manure must be used.

LIME AND LIME-KILN ASHES.

14235. Agricultural Lime. Sold by Grangers’ Agricultural
Lime Co., West Stockbridge, Mass. Sent by E. H. Ocain, Falls
Village.

14629. Lime. Sent by Raymond Bros., South Norwalk.

14803. Ground Limestone. Sold by the Stearns Lime Co.,
Danbury. Sent by C. R. Treat, Orange.

15161. Lime-Kiln Ashes. Sent by A. B. Smith, Clintonville.

ANALYSES oF Lime anD Live-KiLn AsHES.

shation No. ..o i ety 14235 14629 14803 15161
Water-soluble potash: .. ... . 0.0 WO T 2.17
e b Rl R 39.74 37.50 38.56 41.34
bacol. inacidis. ..., 13,58 s buac by © 25.68 14.71

14803 was stated by Mr. Treat to have a guaranty of 45 per
cent. calcium oxide and 75 per cent. to pass a 100-mesh screen.
Only 60 per cent. of the sample passed such a screen.

The manufacturers state that the hard winter and the great
demand for lime made it necessary to fill orders as best they
could, and some lime of inferior quality like 14803 got shipped
out which was quite inferior to the normal product.

In the last ten years ten analyses of lime from this firm show
percentages of lime ranging from 43.44 to 47.36 and averaging
45.43 per cent. of lime, equivalent to 81.1 per cent. of calcium
carbonate, with 3.23 per cent. of magnesia.

WOOD ASHES.

In a table, page 65, are given analyses of wood ashes.

15106 is from the furnace of the Cheshire Mill.

14646 was sent by R. S. Griswold, who stated that the ashes
were bought of A. E. Dickenson & Co., of Essex, with a guaranty
that they should be as good as those bought the year before.
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This sample contained 32.18 per cent. of insoluble matter and
only 1.31 per cent. of water-soluble potash. ;

Later the sampling agent of the Station drew a sample of these
ashes at Mr. Griswold’s request, the analysis of which appears
as No. 15086. ¢

Ten car lots of ashes from John Joynt, Lucknow, Can., six
of them sold to the American Sumatra Tobacco Co., Nos. 14844
to 14848 and 15093, and four other car lots, Nos. 14252, 14467,
14985 and 15017, were of excellent quality.

But three other samples from the same dealer were of very
inferior composition, 14513, 14888 and 14984.

15367 from Geo. Stevens, Peterborough, Can., is not unleached
hard wood ashes.

At $5.50 per unit, potash in wood ashes costs 27 cents per pound,
at $6.00 per unit, potash costs 30 cents per pound. Thisis about
double the cost in potash salts mentioned on page 25. Ashes,
however, contain 1.5 to 2.0 per cent. of phosphoric acid and about
30 per cent. of lime in form of carbonate, which add considerably
to their value. )

14987. Phos-Pho-Germ. Made by the American Nitro-Phos-
pho Corporation, 80 Lafayette St., New York City.

It is claimed to be a mixture of humus, raw phosphate, lime,
wood ashes, sulphur and various bacterial foods, and inoculated
with many strains of vigorous, beneficial soil bacteria.

The sample drawn by a Station agent from stock of George
Yuengling, New Canaan, had a guaranty of 0.82 per cent. nitro-
gen, 8.00 per cent phosphoric acid, of which 0.25 is available,
and 0.15 per cent. of potash.

The analysis is as follows:

Per cent. of
INTSEG e ani L O A, R 08s L LR ORI 0.509%,
Available phosphoric acid................ 1.16
Totalsphosphorieaeid i 0 el sl 17.27
1 L e St St Ll 0.22
Eogt perliont O URIEEREs 18 sl i $45.00

It fails to meet its guaranty of nitrogen. The plant food in
a ton of it is, liberally estimated, worth about $15. Whether the
“yigorous, beneficial soil bacteria’” in a ton of it are worth $30,
the difference between the value of the plant food and the ton
price, may well be doubted.

A sample stated to be Cocoon Dust, 156214, sent by the
National Spun Silk Co. of New Bedford, Mass., contained 8.99 per
cent. of nitrogen in fairly soluble and available condition, 1.41
per cent. of phosphoric acid and 0.25 per cent. of potash with
83.13 per cent. of organic matter; apparently an excellent nitrog-
enous fertilizer.

15210. Wool Waste from A. B. Smith, Clintonville.
tained 1.35 per cent. nitrogen, probably in inert form.

Con-

WOOD ASHES.

TasLe XI.

ANALYSES OF WoOD ASHES.

65

s |2 o g
=) = 3] 2
; 29 =4 8 5
Car No. and Dealer or Purchaser. Ha 2% 2 a5 &
Se | 83| & | 23| 3
1 o Skl M N [ Tl
;. Car C. G. R. No. 250022 -FSraflflikllgailey, Barre,
t. Fran . Brockett, Suffield........... 21.78 [4.20 [25.85 |1. 25,
| Conn. Brass & Mfg. Corp.: Waterbury........ 7.96 |4.72 |43.76 2% .$. .5. 00
| E. E.ﬁDl:ickenson & Co. R. 8. Griswold, Weth-
L e e S S PO 32.18 |1. 16. 7 S e g
| E. E. Dickenson & Co. R. S. Griswold, Weth- b R 2
\ s A SO R Y A S e 1.84: 116,827 NIsTL [ <0t
wCsz-nli(;.. 2(I)llg91. tJOh’i‘l goynt,CLuclérllow, f(i)rll(’i
il 1can Sumatra Tobacco Co., Bloomfield.. |[20.50 |6. A . :
’% Caz No. 196%)8. JOhPI‘ Jlf)ynt, Lucknow, Ont. il b 5
| merican Sumatra Tobacco Co., Bloomfield.. |10.40 | 5. ; : ;
ll Ca,‘i No. 165§7. tJOh%‘ .{;)ynt, Luéknow, Ont. | Witeaiee i
merican Sumatra Tobacco Co., Bloomfield.. |12.90 |7. ; : 2
| Cajl‘ No. 692%. John %o;lr)nt, Luckr’low, Ont. B
merican Sumatra Tobacco Co., Bloomfield.. |16.69 |6.50 |31. ; 1
-}Caz ‘No. 4037. {Ohl%[‘ .{)oynt, Lucknow, Ont. PRl o i
‘ merican Sumatra Tobacco Co., Bloomfield.. |15.12 |6. 2: - i
|| Car No. 11609. John Joynt, Ll’lcknow, Ont. b coid Bk
| B Wolf, Windsor ... [ .0, Lo Lni o 10.04 {4.79 |31.67 |1.00 @)
| Car No. 80633. John Joynt, Lucknow, Ont.
| J. N. Lasbury, Broad Brook. .............. 12.65 [4.96 |28.03 [1.59 |......
‘:‘Jolén Jt}:}trnt, I(.iuc_ﬁnow, Ont. A. D. Bridge Sons
BB R aard vILG. oy e Y e 25.41 |1.42 |18. : 22.
ICaé NO"I‘2§37%0. NJohRE.{?ynt, Lucknow, Ont. ] ki s
€0. 1. Soule, New Milford............... 27.58 |0. : : :
0113111 Jcﬁ;}}c, ({Jucknow, Ont. Geo. T. Soule, il sl il 58
S Ry o B N TR L 21.34 |0. 28. : /
ar No. 84738. John Joynt, Lucknow, Ont. o i
N. Jones, South Windsor. ................. 13.30 |5.72 |31.64 |2.02 ™
ar No. 50110. John Joynt, Lucknow, Ont.
_ N. Jones, South Windsor.................. 23.35 |4.63 |26.18 [2.26 i)
83' No. 10?é01. tJOh'il‘ goynt, Lucknow, Ont.
1k merican Sumatra Tobacco Co., Hartford... |13.34 |6. ; ) ool
Geo. S%%vinsg Peterborough, Can. F. W. Jud- il Gt i
R ALeTDULY v . 26w ald oo Sl a0 i 16.22 |0.88 |..... A
*From’Chase Metal Works, Waterbury. Sent : ]
| by A. F. Greene, Woodbury....... ....... IO s o) bR Al By TR e P

1.61

ber unit of water-soluble potash.

be in available form.

:.[; cent. nitrogen and 17.20 per cent. potash.

2 $6.00 per unit of water-soluble potash.

14753. Stated to be “a factory waste.” Sent by F. A. Jordan,
Woodgtock. Contained 7.63 per cent. of nitrogen, .40 per cent.
b of which was in form of ammonia and all of which appeared to

14939. Stated to be Chili Saltpeter. Guaranteed 15.50 per
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It contained 11.38 per cent. of nitrogen, 17.05 per cent. of potash,
and 0.38 per cent. of borax. It is apparently a waste product from
the refining of nitrate of soda.

14940. Stated to be a residue from a Welsbach burner factory
and sent by Prof. Browning of Yale University. It contained:

‘Water-soluble phosphoric acid................
Citrate-soluble phosphoric acid. . .............
Citrate-insoluble phosphoric acid
Total phosphoticaeidiet SRt aE s SRS

14916. Stated to be a solution in which refuse rubber is heated
under steam pressure. i

It had a sp. gr. of 1.017, contained 2.86 per cent. of solid matter,
1.21 per cent. of potash and a little combined sulphur. Of no
value as an insecticide or fungicide.

13575. Thought to be wood ashes, contained 33.63 per cent.
of insoluble matter, 0.77 per cent. of phosphoric acid and 0.45
of potash.

14937. A sample of fresh menhaden fish. They contain an
average of water 77.0 per cent., oil 4.00 per cent., nitrogen 1.5,
phosphoric acid 1.5, and potash 0.3 per cent.

14399. A mixture of several brands of fertilizer. Sent by T'.
J. Harrison, Waterbury. Contained 0.88 per cent. nitrogen, 14.90
of phosphoric acid and 0.07 of potash.

Five other samples were examined qualitatively, but have no
general interest of importance.




: - LEAD ARSENATE.
3 Ibs. (Paste) or 114 Ibs. (Dry) Lead Arsenate and 50 gals. Water.
Spray upon foliage to kill all chewing insects. May be used with
Bordeaux or with lime-sulphur mixture.

PARIS GREEN.
1 1b. Paris Green. 3 lbs. Lime.
100 gals. Water.
Spray upon foliage to kill potato beetle, elm leaf beetle, and all chewing
insects. Commonly used with Bordeaux mixture on potatoes, largely
superseded by lead arsenate.

CALCIUM ARSENATE.

114 Ibs. Dry Calcium Arsenate. 114 lbs. Dry Air-Slaked Lime.
50 gals. Water.

Applied as dust or spray on potatoes. May be used in Bordeaux mix-

ture. Not safe on fruit trees.

POISONED BRAN MASH.
5 1bs. Wheat Bran. 4 oz. White Arsenic or Paris Green.
1 pint Cheap Molasses. 1 Lemon. 7 pints Water.
Mix to form a dry mash and scatter around in field to kill cut-worms,
army worms and grasshoppers. 7 :

HELLEBORE.

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

LIQUID LIME-SULPHUR.
Winter Spray.

1 part Lime and Sulphur. 9 parts Water.
Summer Spray.

114 to 114 parts Lime and Sulphur. 45 to 50 parts Water.
Use winter spray for San José scale and peach leaf curl; summer spray
for fungi, to which, as needed, add lead arsenate to kill chewing insects.

%—% pint in 56 gals. Water Dissolve a 1 ‘inéh cube of Laundry S

¥
»

T S

; and add for a Spreader.
Several solutions are now sold containing 409, or more of nicotis
Excellent for killing aphids and other sucking insects.

KEROSENE EMULSION.

2 gals. Kerosene. 1 1b. Common Soap. 1 gal. Water. ]
Dissolve the soap in hot water, add the kecosene, and churn toget]

with pump until a white creamy mass is formed which thickens on cooli:
Dilute nine times before using for most aphids, but may be used strong
or weaker. 4
MISCIBLE OILS.
Several miscible oils are on the market, such as “Scalecide” and “Jai!
Compound,” for killing San José scale, especially on old apple tre
mix 1 part in 15 parts water. ;

COMMON LAUNDRY SOAP. f
Spray 1 1b. dissolved in 8 gals. water upon foliage to kill red spid
aphids, and other sucking insects. *
- CARBON DISULPHIDE.
To kill insects infesting stored grain, in tight bins, use 1 1b. for abo
100 cubic feet of space. Expose for about 36 hours.
PARADICHLOROBENZENE. :
A granular solid chemical which gives off fumes fatal to insect li
Has recently been used successfully to control the peach borer.
NAPHTHALENE. 3

Used in the form of moth-balls and “flakes” to keep clothes mof
out of clothing. “Flakes” scattered around the borders of floors ai
shelves will drive away ants. k

FORMALIN FLY POISON.

1 tablespoonful Commercial Formalin. - 14 cup Sweet Milk.
14 cup Water.
Mix and expose in a shallow plate with a slice of bread in it. . Flies w
drink the liquid, especially if no other moisture is accessible, and be killg



ANT POISON.

Sugar 1 pound. Honey 1 tablespoonful.
Water 1 quart. -
Add arsenate soda and sugar to water. Boil until both are dissolved
then add honey. When cool, place in shallow dishes with a crust of bread
or bits of sponge.

Arsenate Soda 125 grains.

HYDROCYANIC ACID GAS. bt
1 0z. Sodium Cyanide. 2 oz. Sulphuric Acid. 4 oz. Water.
For each 100 cu. ft. space.

For fumigating dormant nursery stock or buildings, place the acid and
water in an earthen jar in the house, drop in the cyanide and close the
house at once for half an hour. Ventilate for ten minutes before entering.
In greenhouse use 1 oz. of cyanide for each 1000 cu. ft. of space; avoid

suxéli’zggtlg‘ excessive moisture; driving winds. Fumigate, between 52°
and 70°F.

FORMULAS FOR COMMON FUNGICIDES.

LIQUID LIME-SULPHUR.
Winter Spray.
1 part Lime and Sulphur. 9 parts Water.
Summer Spray.
124 to 14 parts Lime and Sulphur. 45 to 50 parts Water.
Use winter spray for San José scale and peach leaf curl; summer spray
for fungi, to which, as needed, add lead arsenate to kill chewing insects.

DRY LIME-SULPHUR.
There are now on the market several forms of lime-sulphur or similar
fungicides, such as B. T. 8., that because of convenience in shipping and
handling are replacing somewhat the more bulky liquid fungicides. Where

experience has shown that spray injury does nof result from their use, they

may well be substituted for the latter.
by the manufacturers.

SELF-BOILED LIME-SULPHUR.
8 Ibs. Fresh Whitewash Lime.
_ 81bs. Fine Sulphur. 45 to 50 gals. Water.
. Start the lime slaking, sift and thoroughly stir in the sulphur, using
%ust enough water to prevent burning and allow to boil from heat of lime
or fifteen minutes. Then dilute and apply.

Use according to directions given

- Dissolve the corrosive sublimate at first in a small amount of kol water
~and then dilute. Soak uncut seed potatoes in this for 15 to 1 hour. After
each treatment renew strength by adding 1 oz. of corrosive sublimate
and water as needed to retain the 30 gallons. Use in wooden containers
and mark Poison. Good for both scab and black scurf.

FORMULAS FOR LESS-USED FUNGICIDES.

OTHER BORDEAUX MIXTURES.

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

Soda Bordeaux Mixture. 4 Ibs. cop}l)er sulphate, 114 to 114 lbs. soda
lye, 50 gals. water. Use only enough lye to make the solution alkaline
to test paper. Used sometimes for late spraying of grapes, etc., where
spray sediment is objectionable. Care needed in making to avoid spray

injury.

]Regin Bordeaux Mixture. Melt 5 lbs. resin with 1 pt. fish oil, cool
slightly, add 1 1b. soda lye, sitrring. Add 5 gals. water and boil till the
mixture will dissolve in cold water. Mix 2 gals. with 48 of Bordeaux
mixture. Used sometimes on such glaucous plants as asparagus, cab-

bage, onions, etec., to make a more adhesive spray.

POTASSIUM SULPHIDE.

3 ozs. Potassium Sulphide. 10 gals. Water.
Used chiefly in greenhouses, or for powdery mildews.

A very excellent substitute for this fungicide is the commercial article
called “Atomic Sulphur,” especially on peaches where it should be used
without lead arsenate at the rate of 8 1bs. to 50 gallons water. :

SULPHUR DUST.

Dusting with special grades of very fine sulphur, about 90 parts thor-
oughly mixed with 10 parts lead arsenate for apples and 80 parts sulphur
and 20 parts air—sla.ke(f) lime for peaches, or with special material prepared
by manufacturers, has attained some prominence as a combined fungicidal
and insecticidal treatment for fruit trees. Experience so far in this state
seems to show that such treatment is much more effective in controlling
insects than fungous troubles of the apple. Good results in controlling
peach scab and fair results for brown rot are claimed by some authorities.
Dusting is much quicker and so cheaper as regards labor, but the cost of
material used is considerably greater.

BORDEAUX "MIXTURE.

4 lbs. Copper Sulphate.
4 1bs. Fresh Lime.  40te 50 gals. Water.

Dissolve the copper sulphate in hot water or from a coarse bag sus-
pended in cold water; slake the lime separately and strain. Dilute the
latter to about 20 gals., into which pour the copper sulphate, diluted to
about 20 gals., stirring the mixture; dilute further'to form the forty-five
or fifty gallons; or dilute each to 25 gals., and pour together into barrel,

Stock solutions of the copper sulphate and lime, rate 1 Ib. to 1 gal.
water, can be made separately and used as needed. In this case four
gallons of the stock lime is strained into the spray barrel while half fill-
ing it with water and then the four gallons of copper sulphate solution
are gradually poured in as the barrel is filled to 50 gallons.

FORMALIN.

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

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

1 pt. formalin in 30 gals. water; soak uncut tubers 1 hour to pre-
vent potato scab.

D. 1 pt. formalin in 1214 gals. water, for soil treatment. Use two-
thirds to 1 gal. for each square foot of surface treated; cover for 24 hours
after treatment; air afterwards and stir soil; allow 7-10 days before seed-
ing and 10-14 days before transplanting in this soil.

i

-5 0zs. Co rbonate. 3 pts. Ammonia. 45-50 gals. Water.

‘Use just enough ammonia (if strong, dilute with several volumes of
water) to dissolve the copper carbonate; then dilute to final volume.
This fungicide is not as good as Bordeaux, but is used to avoid sediment
on the foliage or fruit.

COPPER SULPHATE.
2 to 3 lbs. Copper Sulphate. 45-50 gals. Water.
Used chiefly as a winter spray. 1 1lb. to 250 gals. water is sometimes
though rarely used on foilage.

COPPER LIME-SULPHUR.

2 lbs. Copper Sulphate. 114 gals.liquid Lime-Sulphur. 45-50 gals. Water.

Dissolve copper sulphate in part of the water, and then add with
the lime-sulphur to the remainder. Apparently a good fungicide but
likely to russet apples as does strong Bordeaux.

FORMALIN FUMES.

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

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

T
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as the bark, the latter light gray or whitish. Spray with nico-
tine solution; soap and water; or kerosene emulsion, about the
second week in June. Bull. 143; Rept. 1903, p. 225.

Fungi, etc.

Baldwin Spot—Shows as small diseased
masses of brownish tissue, usually a short
distance beneath the skin; finally may appear
at the surface as small, discolored, shrunken
areas, then very similar in appearance to
some of the fruit speck troubles. Not a
fungous, but apparently a physiological disease.
Thought by some to be due to unusual local loss of water; similar
troubles may start from punctures of rosy aphis or other punctur-

ing insects. No remedy known, except possibly irrigation in the
west.

Cankers—Occur on branches and are caused
chiefly by European canker fungus which event-
nally forms a cavity surrounded by concentric
elevated rings of wood extending to bark, which
each year is killed a little further, adding another
ridge. Cut off infected branches, or cut out in-
fected wood and bark; paint over cut surfaces.
Keep orchard well sprayed and trimmed. Rept.
1903, p. 299.

o Black Rot—Causes mature fruit to rot, eventually
turning it black; forms small brown spots on leaves; does some
damage through cankers on branches, which are eventually killed.
Treat as for scab; prune and burn all dead limbs and twigs; cut out
and paint over large cankers when found. Rept. 1909-10, p. 590.

Fruit Specks—Form more or less numerous, small, brown or
black spots, starting at surface of fruit and slowly working inward;
the Brooks fruit spot often has a pinkish or purplish border in

y Injury— kes the form usually ol burmn ol

es and russeting on fruit. Is most likely to oc-
Ic?: after second and later sprayings. Worst in wet
seasons. Spraying in bright sunshine may calﬁse
some scorch of fruit on sunny side. Varies grea by
with different sprays. Avoid those known to 3
injurious or injurious combinations (as soap an
lead arsenate); use Bordeaux only for first sunl;-
mer treatment or on varieties not especially sub-

ject to russeting. Rept. 1911, p. 360.

inter Injury—Takes various forms from dif-
felgll’?condi%iorgs, such as impeﬁect fe}‘tlhzatxon.
or russeting of fruit following late spring frosgs,
sun scorch of trunks due to mild winter weather
followed by sudden cold; bud and twig kllhngd
frost cracks in trunks, blackened woods, dea
roots, etc., following unusually cold winters ((;r
unfavorable environment. Set out only hardy
varieties; avoid planting 1n wet ground ﬁr or%
hillsides with extreme south or southwes
slopes. Head trees low; avoid late fertlhzatll({)n.
and cultivation; keep earth tight around trunoz ;
use cover crops. Rept. 1903, p. 303; 1906,
p. 310; 1914, p. 6.

d by a
Storage Rots—Are trc.)u.bles. cause
i it tion, in a cool, well-
i fungi. Store fruit, in a_dry condition, In :
Zﬁ'ﬁgtglgge.u%o not store in,tqo deep pll(és 01‘1:5006‘;1%11313l el;:eecszgg
~ Use poorer keeping varieties first, and sort ov :
cAl(;)s];)les f?grg well sprayed trees keep best. Rept. 1915, p. 426.

General Treatment for Apple Orchards.

P —

INJURED

For the general control of fungi and insects on apples in Con-

necticut we make the following recommendations:

light-skinned varieties. Usually controlled by spraying as for scab.
Late spraying is important. Rept. 1909-10, p. 590.

Rust—Shows as orange-colored blotches on leaves, eventually
producing minute fringed clustered-cups imbedded on the under
side; less frequent on fruit. Rust spreads to the apple from the

cedar-apples, which appear in the early spring on the red cedar.
All cedars near the orchard should be destroyed. There is great
difference in the susceptibility of different varieties to this disease.
Spraying is only partially successful in this state, as the leaves
must be well coated continuously with spray from the time they

begin to unfold, until the end of July. Repts. 1891, p. 161;
1909-10, p. 591.

Scab—Produces ‘“‘scabby spots” on fruit
and leaves; rarely on twigs. Spray the
unfolding leaves before the blossoms open,
again after the petals fall, and follow with a
third spraying about four weeks later. For
first treatment, use" strong Bordeaux, for
second and third, weak. Bordeaux or lime-
sulphur or the latter for all three treatments.
Very susceptible varieties sometimes need four
treatments, the last two at intervals of about
two weeks. Rept. 1909-10, p. 591.

Sooty Blotch—Forms on fruit an olive-
black superficial growth in distinet round
colonies, or often merging together. Spray
with Bordeaux as for scab, or with lime-
sulphur 13 to 50. The sprayings after blossom-
ing are the more important. Rept. 1909-10,
p. 592; 1911, p. 367.

Blight—See Pear.

T ——————— o
eatme spraying ao A J
only in the case of the presence of the San José scale, or leaf

WECTR A

blister mite, when commercial lime-sulphur, 1-9, or miscible oils,
~15, may be used. : L
: (2) Asya rule, three summer treatments with a funglclfdiharg
necessary to cor’ltrol fungous d};iases, and_th: Sl};lmg‘lol 1?1“%% ;)n adee:,s
should contain an insecticide. ese sprayurllgt o -
] young unfolding
follows: 1st, just before the blossoms open, O 9 ol
1 h. according to the seaso
leaves (April 27th to May 10th, h e 0
i . ond. as 8oon as all the blossoms have 1
fﬁré?)tt%))’- 33, ;,Lbout one month later (usually J}me 10th to 25thgl. :
(3) W,here fungi are not prevalent, especially scab, tﬁe Srisn
summer treatment may be omitted. C.)ccas1or}all(§)rl,lsp§£eaf;‘)1
i i te inconspicuous, !
alternative years, where fungl are qui 5 e
i ntirely omitted, and _Only the two sprayin
lcégg glrgn:fe efor ingects giveri. b\17V1th certain fungi and insects &
fourth summer spraying is desirable. :
; (4) For fungicides, we recommend Bordeaux ﬂXt;gitgéngtlﬁ
e il e t}ﬁe flirit sprayu;g,gg i grolfirg:istlpﬁur, used ab
or lime-sulphur for t e la er sprayings; P,
< fifty gallons of water,
a strength of 1% to 15 gallons per ons of watar S
i has better fungicidal value, t
three sprayings. The former r | ida) s
i i pecially
latter is less likely to produce spray m]uryéh pecially E
fruit. Where fungl are .prevalent, e !
(1)1fse&hewlfile with varieties russeting badly, as Ba,ld(;zvtl}rlli,r(tihs(i1 Iligiz
is lik’ely to prove more satisfactory in the second an:
tre(ag;)mlﬁzgis'the insecticide in tfh(zhabove, us(,fs 1;23 f?fl’;s;ngailel;) rg, -‘
form at the rate of three poun ;
Eﬁz g%iﬁo?lre, or if in the powder form one and one-half pound
llons. : 3
peﬁﬁf;ftl% g(?anker worms, tent-caterpillar, bud—moth,tort}golélmr;
tail moth are causing damage, add lead arsenate to |




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

BIRCH
Insects.

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

Birch Leaf-Skeletonizer or Birch Bucculatrix—Small greenish-
yellow larvae feed upon both sides of the leaves in late summer,
often entirely defoliating the trees. Spray with lead arsenate in
July. Rept. 1910, p. 701.

Bronze Birch Borer—Grub makes spiral tunnel just beneath
bark of upper main branches, ridges showing on outside. Cut
and burn infested trees before May 1st.

BLACKBERRY.
Insects.

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

! Red-Necked_ Cane Borer—Larva tunnels in canes causing an
urregular swelling or gall, often three inches in length. Cut and
burn all infested canes in winter or early spring.

Blackberry Sawﬂy—.—Larvae devour leaves in June and first
part of July. Spray with lead arsenate when young larvae appear.
Rept. 1912, p. 236.

Fungi, etc.

Crown Gall—Forms hard galls or irregular excrescences on
roots and lower parts of stems of blackberries, raspberries and
several other hosts. Dig out and burn affected plants as soon as
discovered. Never use infected stock for transplanting. A bac-
terial trouble. Rept. 1903, p. 354,

190, p. 12; Rept. 1910, p. 706.
Cabbage Maggot—Infests stems of early-
set plants near surface of ground checking
growth and often killing them. Practice crop
rotation. Place hexagonal tarred-paper disks
around stems at setting time. Treat with
' carbolic acid emulsion. Bull. 190, p. 3; Repts.
e 1908, p. 832; 1914, p. 142; 1915, p. 114.

Cabbage Aphis — Sucks sap from the
leaves. Spray with nicotine solution and soap
or with kerosene emulsion. Bull. 190, p. 14.

Fungz, etc.

Black (Bacterial) Rot—Forms black lines in
* veins of leaves. In time leaves turn yellow and
easily drop off, and interior of head develops a
general soft rot. As the germs can be car-
ried on the seed, avoid seed from infected fields.
If in doubt, treat seed in formalin, 1 part to
240 of water for 15 minutes. Keep refuse from
diseased plants out of manure; practice rota-
tion; make seed bed in new soil if disease ap-
pears in old one. Rept. 1912, p. 345.

Club Root—Causes knob-like enlargements
on the roots of cabbage and allied plants.
The germ often becomes established in the
soil; when possible avoid such land and the
use of refuse from old plants on the soil.
Be especially careful that the seed bed is
not infected. Infected land, if used, should
e treated in the fall with lime broadcast at the rate of 80 bushels
er acre and worked in. Rept. 1903, p. 310.

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

Orange Rust—Breaks out in spring or
early - summer as dusty masses of bright
orange spores over the under side of the
leaves. The fungus is perennial in the
underground parts of the host, so that the
disease appears year after year. Dig up
and burn infeeted plants. Rept. 1903,
p. 300. )

~, BOX.
Insects. ;

Leaf-Miner—A small two-winged fly lays
eggs in the leaf and the larvae tunnel between
the upper and lower surfaces. - Destroy infested
leaves.

Oyster-Shell Scale—See Apple.
CABBAGE-CAULIFLOWER.

Insects.

Cabbage Worm—Green worms feed upon
leaves all through season. Spray unheaded
Use insect powder
Bull. 190, p.

. plants with lead arsenate.
or hellebore on headed plants.
1 9; Rept. 1903, p. 271.

Cabbage Looper—Smooth looping cater-
pillars feed with cabbage worms late in
78

CARNATION.

Insects.

Green Fly or Aphis—Sucks sap from young leaves and buds.
Fumigate greenhouse with tobacco, or spray with nicotine solu- .
tion and soap, or with soap and water.

Fung:.

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

Rust—Produces small dusty pustules, more or less confluent,
on the leaves and stems. Select, if feasible, only rust-resisting
varieties. Spray in field with Bordeaux, adding 114 lbs. soap to
each 50 gallons (helps mixture to adhere to plants). Select for
transplanting only hardy and rust-free specimens, Keep air of
greenhouse as dry as is consistent with good growth. One or two
sprayings with Soap- or Resin-Bordeaux, after transplanting in
greenhouse, may be given if desired; for repeated sprayings use
potassium sulphide or weak copper sulphate. Rept. 1903, p.
312.

Stem Rot and Wilt—Cause the lower leaves first to turn yellow
and dry up; then as the stem gradually rots off at its base, the
whole plant becomes affected and finally dies. Select cuttings
only from perfectly healthy plants, and if necessary start these in
sterilized soil and replant out of doors in new land, avoiding ex-
cessive use of manure. If disease appears after setting out in the
greenhouse, pull up infected plants upon appearance of first
symptoms, make liberal application of lime, avoid over-watering,
and see that roots are properly aerated. Repts. 1897, p. 175;
1903, p. 312. : '
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CEDAR.

- Insects.

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

Fungi.

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

CELERY.
Insects.

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

Fungs.

Leaf Blight and Leaf Spot— Are two
diseases showing ‘“rusty” spots on leaves
and petioles; the latter trouble distinguished
by the very minute black dots in the dis-
colored spots (fig.), often progressing in stalks
after storage. Spray the plants thoroughly
in the seed bed with Bordeaux, as infected
plants are often the means of introducing
the trouble in the field. If necessary, con-
tinue the spraying after transplanting at in-
tervals of about two weeks up to the middle
of September. Before covering for bleaching, if leaf spot is
abundant, dust with sulphur, and before final storage remove in-
fected leaves and dust again. Rept. 1897, p. 167.

Tpe— o A R Hing T s
new knots from fruiting, but is entirely secondary in impo
to the removal of the knots. Rept. 1911, p. 399.
Brown Rot—See Plum. Rept. 1911, p. 402.

f Spot—Shows as numerous, closely placed, purplish spots on
leaI\./?s', svghich often have “shotholes.” Spraying, if })(aguli3 on
young leaves early in May, is effective but use the dilute otr-
deaux, or better still, self-boiled lime-sulphur or atomic sulphtir (%
avoid injury to the foliage. Give several sprayings at intervals o

. two weeks. This helps to keep down the brown rot also. Repts.
1895, p. 188; 1911, p. 401. Also known as anthracnose.

i -li th over the
owdery Mildew—Develops a cobweb-like growth t
leaI:reS' iII;y fall forms numerous, minute, black fI‘UItng—bOdleS,-
especiz’tlly on under surfaces. Usually worst In young trees;
controlled by spraying if necessary.

CHESTNUT-CHINQUAPIN.
Canker Worms—See Apple.

Nut Weevils—Long-nosed snout beetles lay
eggs in developing fruit and the grubs infest
the nuts. Destroy all infested nuts. Fumi-
gate nuts with carbon disulphide as for beans.

Two-lined Chestnut Borer—Long, slender,
flat-headed larvae make sinuous tunnels under
bark of weakened chestnut and oak trees.
Badly infested trees should be removed and

burned, or the bark removed before the insects mature and spread

to other trees.

Fungs. :

i i ; i hat event-
ark Disease (Blight)—Forms cankers in the bark t

uaﬁy girdle inf(ected limb and cause death of parts above.

* Spreads over tree so that usually it dies within two to five years.

Insects.

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

CHERRY.
Insects.
Cherry or Pear Slug—ILarvae eat away the
green tissue from upper side of leaf. Spray
or dust with lead arsenate and sulphur.

Canker Worms—See Apple.

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

Plum Curculic—See Plum..
Cherry Aphid—A brown aphid which sucks sap from under side

of leaves causing them to curl. Spray with nicotine solution and

soap, soap and water, or kerosene emulsion.
Fungs. .

Black Knot—Forms knot-like excrescences, usually
several inches long, on twigs and branches. When
planting, use only trees free from this trouble; in
the orchard, cut off and burn all infected branches i
late fall or winter, painting over large cut surfaces. -
Cutting out knots is rarely advisable, as new outBreaks
usually result. In cutting off, cut several inches below
the knot, to insure removal of the mycelial threads in
the tissues. Remove all knots each year until they fail
to reappear. Spraying in spring and early summer with
self-boiled lime-sulphur or atomic sulphur helps to keep
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Rarely shade trees can be saved by carefully
cutting out and painting over the cankers. For
forest trees it is best to let the disease take its
course, and remove at least the larger trees with-
in a year or two after their death to prevent
deterioration of the wood. Most of the chestnuts
in the state have been already killed: Rept. 1912,
p. 359; Bull. 178.

CHRYSANTHEMUM.
Insects. ; 1 -
Black Fly or Aphis—Sucks the juice from the young leaves an
flower stengs. Fumigate the house with tobacco; dip the plants
in or spray them with soap and water or nicotine solution and soap. :

Gall Midge—Larvae form cone-shaped galls on leaves and new
shoots. Spray plants about three times each week with nicotine
solution and soap. Rept. 1919, p. 161.

Fungz. .

Pgwdem Mildew—Develops a white mealy or cobweb coating
on leaves. Use good judgment in airing and watering, and if
" necessary, spray from time to time w1th_ potas-
sium sulphide or paint heating pipes with sul-
phur.

Rust—Appears as dusty reddish-brown -
outbreaks, about the size of a pin head,
chiefly on under sides of leaves. Avoid
worst rusting varieties. Start with cuttings
free from rust. Destroy rusted leaves, es-
pecially on cuttings. Early sprayings with
dilute copper sulphate, potassium sulphide,
etc., may help to prevent the trouble from
getting’a start. Rept. 1903, p. 315.
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CINERARIA.
Insects.

Aphis or Green Fly—Sucks sa
1is ¢ I p from the leaves and
Use nicotine solution and soap, or soap and water, as a splrﬂlay gf“eélrilg

CORN.

Insects.
Cut Worms—See Tomato.
Army Worm—=See Grass.
Stalk Borer—See Dahlia.
White Grubs—=See Grass.

Corn Ear Worm—Eats the immat ker
nels almt thet endloii'1 the ear. Dust the ;ﬁi Wftvrh
equal parts sulphur and powdered 1 -
nate. Rept. 1919, p. 188.lo R

European Corn Borer—Im i
ported into east
Massachusetts, New York and Canada. La,rsgé

tunnel in all parts of plant above ground.

Destroy all infested plants. Rept. 1918, p. 316.

Fungi.

mLel?{i 1IElighi;—Kills parts of the leaves in August and Septémber
ulc ean early frost. Most injurious in wet late seasons. Plant

early maturing varieties and stimulate growth by good fertilizati

and cultivation. Rept. 1903, p. 317. =

Root and Ear Rots—Inj i
E jures roots and base of stalk -
dish-brown rot. Stalks are easily broken off anélL ofzz‘:flhfZifego

produce good ears, the worst infected showin i
rod In g a moldy, whit
ggglgf;hrgzgggﬁ. Pdla(rilt only vigorous, disease-free segzi, pra(?tigg
iy and do not let corn follow other grains. Bull.

Anthracnose—Prod ces pmzﬁment “discolore
less merged, on leaves; occurs occasionally on fruit.
is the same as for mildew. See Watermelon.

Downy Mildew—Forms discolored spots as in preceding, but
beneath shows a minute thin growth of upright threads bearing
dark colored spores. Repeated sprayings with Bordeaux about
every 10 to 14 days during the season, beginning at least by middle
of July, usually keeps this disease in check. The same fungus
oceurs on Melons. Rept. 1904, p. 329.
¢ Mosaic and White Pickle—Are two very
similar, if not identical, physiological diseases,
showing in the former on the leaves as mot-
tling of lighter or yellow-green areas scattered
among the normally green tissues, and in the
latter causing the fruit to become irregularly
shaped, knobbed, and often mottled or whitish
in color. Keep down sucking insects that may
spread the disease, as it is infectious; pull up
and destroy vines first showing it. Rept. 1915,

p. 430.
Wilt—See Squash.

CURRANT.

Treatment

Insects.

Currant Fruit Fly—Small maggots infest the
berries, which color prematurely and drop.
Destroy infested fruit.

Currant Worm—Devours foliage in May.
Spray with hellebore or lead arsenate. Rept.
1902, p. 170.

Currant Borers—The larvae of two species

. more or

Smut—Forms black dusty outbreaks that
appear on varlous parts of the plant. It
iIs especially injurious to certain varieties of
sweet corn. Avoid the use of fresh manure
on the land. Seed treatment is ineffective
The removal and destruction of spore masses:
1s recommended by some writers.

CRANBERRY.
Insects.
g'lrewlzlrorm lor Black-headed Cranberry Worm
—omall, pale green, black-headed caterpill
Ivlvfst’)c thSep rl;avegt 1im_nld éleW shoots together and feed 1'anseirc§al ?lf
3 y with lead arsenate to kill th erpi
the bog for three days to kill‘the pupae. © oot

Yellow-headed Cranberry Worm—Sm |
¢ 2, ) —Small, green yellow- |
ca't%rplllars injure plants in same manner as t}%e prec}er:iigg hgia‘ri:
with lead arsenate. Keep bogs flooded until about May 20.

Cranberry Fruit Worm—Pale i i
green larvae infest the b :

Flood the bog for about two weeks as soon as the fruit hase rb

harvested. Destroy all infested berries. |

CUCUMBERS.

Insects.

Striped Cucumber Beetle—Att

) S a,CkS o

plants, eating the leaves. Larvae infeszoilllx

main root or stem uvhder ground, often killing

tch(;avgan‘f. tDus'gﬂlleawes with dry lead arsenate.
plants with screens. Bull. .

Rept. 1908, p. 807. b

Melon Aphid—See Melon. -

nfested canes during May.

_Adults cut or girdle tip of new shoots
d burn these tips at any time of

Currant Stem Girdler
after laying eggs in them. Cut an
year. Rept. 1896, p. 238.

Currant Aphids— Yellowish-green aphids on under side'of
leaves causing them to curl. Underspray with nicotine solution
or kerosene emulsion.

Four-Lined Leaf-Bug—A yellow and black striped bug sucking
sap from the leaves. Spray with nicotine solution and soap.

Bull. 208, p. 118.
San José Scale—See Peach.

Scurfy Scale —A conspicuous pear-shaped light-gray scale on

bark, the insect sucking sap from twigs. Spray about second

week in June with kerosene emulsion or nicotine solution and soap.

Bull. 143; Rept. 1903, p. 227

ey %ﬁx Fung.
@3{%{%
N B

shedding; the former also spots the fruit of
certain varieties. Spray with Bordeaux as
the leaves unfold, and repeat at intervals
of 10 to 14 days until fruit begins to turn.
If necessary continue spraying after harvest.
Rake up and burn leaves in fall.

Blister Rust—Shows first as dusty orange-colored outbreaks
about size of pinhead on lower surface of leaves, and later a
short hair-like growths. Worst on black currants. Alternat
host is white pine. Report presence to the Experiment Station

Rept. 1911-12, p. 347. See Pine.

Anthracnose and Leaf Spots—Cause spots
on the leaves and usually their premat

“"ﬂ;‘\ :.Z. b
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CYCLAMEN. Elm Leaf Beetle—Adult beetles eat holes |

through the leaves in May, and in June and
July the larvae or grubs eat away the green
tissues from the under surface. Spray with
lead arsenate early in May to kill egg-laying

- Imsects.

Leaf-Mite—Transparent microscopic mites cause leaves to curl,
and plants do not blossom. Syringe under leaf surface strongly
with water. Spray with, or dip plants in nicotine solution and

soap, 1 part in 400 parts of water. Avoid excessive moisture in
house. Rept. 1914, p. 176.

DAHLIA. -
Insects.
Tarnished Plant Bug—Sucks the sap from the stems
and buds causing them to fall. Spray with nicotine
solution and soap. Rept. 1904, p. 218.

Stalk Borer—ILarva tunnels up and down inside
the main stem, the top portion usually wilting and
dying. Carefully make longitudinal slit in the stem

and kill the borer. Bull. 208, p. 111; Rept. 1919,
p. 180.

EGG-PLANT.
Insects.

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

Fungz.

Fruit Rots—Caused by several fungi, the gray mold producing

the most extensive rot. Spray with Bordeaux; pick off and carry
away the rotting fruit.

Insects. ELM.
Spiny Elm Caterpillar—Clusters of black spiny -caterpillars
often strip certain branches of elm, willow, and poplar. Remove

and destroy entire cluster, or spray with lead arsenate. Rept.
1906, p. 260.

Insects. \ . :

Euonymus Scale—The various species of
Euonymus are attacked and often injured by
this scale, which has narrow white (male) or
pear-shaped gray or brown (female) shells.
Cut and burn infested twigs. Cover and fumi-
gate with hydrocyanic acid gas. Spray with
nicotine solution or kerosene emulsion during
June to kill young. Bull. 151; Rept. 1905,

p. 240.
‘ FERN.
Insects, elc. . .
Woc;lly Bears—Several kinds of light brown hairy caterpillars
devour the fronds in late summer. Spray with lead arsenate.

i ds of
ispherical Scale—Brown, oval convex scales on fronds
plefol:;m lfrlx)der glass. Apply soap and water or nicotine solution
as a dip or spray. Bull. 151, p. 9; Rept. 1905, p. 239.

Leaf-Blight Eelworm—=See Begonia.

Insects. GERAN =

— iggli terpillars feed
Greenhouse Leaf-Tyer—Small green wriggling ca |
upon the leaves of plants under glass. Spray with lead arsenate.

White Fly—See Tomato.
Leaf Mite—See Cyclamen.

Fugg; Mold Rot—Produces dead spots on leaves and blasts
blossogns. Worst in poorly lighted and leaky greenhouses. K}?e?
drippage off plants; avoid watering in cloudy or muggy weather;
ventilate. Attacks as a semi-parasite a variety of greenhouse
plants. Rept. 1903, p. 322.

beetles, or spray under surface of leaves with
same mixture about June 1st, to kill the
larvae. Yellow pupae at base of trees may
be killed with kerosene emulsion or soap and
water. Bull. 155; Rept. 1908, p. 815.

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

Leopard Moth—Larvae tunnel in branches under the bark,
cutting deep galleries, often girdling the branch, which later
breaks off and falls to the ground. Small ttees may be examined

and borers killed by injecting carbon disulphide, or by inserting a
wire. Bull. 169; Rept. 1911, p. 317.

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

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

Elm Woolly Aphids—Several species curl the leaves, or form in .
cottony masses on the bark. Spray with kerosene emulsion. ;
Fungz. ;

Leaf Spot—Shows as black slightly elevated specks more or
less thickly imbedded in the leaves and causing their premature
fall. Not usually so injurious as to merit the expense of spraying

with Bordeaux, which should start on the immature leaves. Rept.
1909-10, p. 717.

-
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 Insects.

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

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

Currant Fruit Fly—See Currant.

Fungi. :
Mildew—Forms a felt-like growth on fruit and leaves
of young shoots. Worst on European varieties, .a_lso '
attacks currant, especially young shoots. Spray with
potassium sulphide or other sulphur spray as soon as
buds break, and repeat about every ten days until

the end of June.

Blister Rust—Not common as yet on cultivated varieties. See
Currant.

Insects. GRAPE.

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

Rose Chafer—Long-legged brown beetles
appear about June 15th and feed upon
leaves, flowers and newly set fruit, often
doing great damage. Cover choice plants
with netting. Spray heavily with lead
arsenate just before blossoms open and
if necessary again after fruit has set.
Rept. 1916, p. 111.

Grape Plume Moth—Small green spiny‘
caterpillars web together the newly formed
leaves at the tips of new shoots. Damage more apparent thasns




real. Crushing by pinching these leaves is the best remedy.
Rept. 1914, p. 190.

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

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

Sphinx and Other Caterpillars—Several species of horn worms
as well as other kinds of caterpillars feed upon the leaves. Spray
with lead arsenate or practice hand picking,.

Grape Leaf-Hopper—Small, yellow and red-marked leaf-hoppers

sucking sap from under side of leaves. Spray under surface with
nicotine solution and soap.

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

Fungi.

Black Rot—Causes reddish-brown spots on
leaves; more rarely on stems; especially bad in
rotting the berries, which finally become hard,
shrunken and wrinkled, black mummies. This

is one of the worst diseases of the grape and often
difficult to control by spraying, which must be
Begin

thorough, especially the first season.

nillet.

'great numbers from one
remedies apply. Also practice
1912, p. 284. b=
Worm—In certain seasons grasses an
ar(f rgc?;pped of leaves and _heads during Jutly by
brown striped caterpillars, which when abundant move
like armies from one field to another often czyusmgf
great damage. Spray with lead arsenate, strl;i)sl 0
grass or grain to protect fields not at’gacke}(li.f oW
deep furrows across line of march, turning the urrg)givl
towards the line. Sprinkle migrating worms 1%711 .
kerosene. Use poisoned bran mash. Rept. ;

p. 157.

eld to another. Same
late fall plowing. Rept.

HICKORY.

Insects.
Fall Web-Worm—-See Pear.

Walnut Caterpillar—See Walnut.

i hairy caterpillars
i Tussock Moth—White and black !
fe(i}l?ll;)?g the leaves in late summer. Spray with lead arsenate.

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

Beetle—Small black beetles breed under bark

e i 1t erge, leaving
, lleries soon girdle the tree. Adults emerge, :
i%?ngﬁ)?lsgioiéd holes as if the bark had received a charge of bird

shot, B fall in midsummer
all in m A
J‘E?:érsl iilo E’crﬁﬁmtiinsmtes. Badly infested trees should be removed

d. Spray

1st, and burned or at least the bark remove
ggfa(ﬁ}e];\/l ;gd Sslightly infested trees about June 1st, w1ﬂ,17 .stlré)lrzg
Jead arsenate and nicotine solution. Repts. 1901, p. 267; ;

p. 198.

Has killed thousands of

<o feed at base of compound leaf stems causing

spraying before blossoming time, about the last of May, with
second application just after blossoming and subsequent spray-
ings at intervals of about 10-14 days. Use Bordeaux up to the
last of July and then change to Soda Bordeaux or Amm. Sol. Cop.
Carbonate, though usually the 4 or 5 sprayings with Bordeaux
are sufficient. Repts. 1889, p. 174; 1890, p. 100.

Downy Mildew—Develops usually dense white patches of
fruiting threads-on under side of leaves and causes more or less
discoloration on the upper; also occurs somewhat on stems and
fruit. Treat as for black rot. Rept. 1893, p. 77.

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

Powdery Mildew—Produces a cobweb-like growth over upper
surface of leaves; most conspicuous in the fall, when the minute,
round, yellowish to black fruiting-bodies arefound scattered over
surface. Treat as for black rot. Potassium sulphide is also used
effectively against this fungus. Repts. 1895, p. 185.

GRASS.

White Grubs—White grubs are the larvae of
June beetles, and when abundant in the soil and
approaching maturity, cause much damage,
especially in seasons following drought, by eat-
ing off the roots of grass, corn, strawberries, ete.

AP Plow just before October 1st to expose insects. Har-
row very thoroughly before planting. Repts. 1912, p. 288; 1915,
p. 179.

Fall Army Worm—Attack similar to that of army worm but
occurs in September instead of July, and is more apt to be con-
86 -

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

Nut Weevils—Larvae infest the fruit or nuts.

i i tems often

i Gall Aphid—Curious galls on the leaf stem .
cagleck‘gg leaves I’)co fall in midsummer. Galls contain larg
numbers of aphids. Spray with nicotine solution just as new
growth starts in spring. Rept. 1916, p. 145. ,
HOLLYHOCK.

‘ Fungi. ‘
Rust—Appears as small, compact, reddish-brow
outbreaks on both leaves and stems. After thei
death in fall, cut off the plants close to the
ground, carefully gather up these and any ru
bish that may contain spores, and destroy them
Spraying with Bordeaux is recommended by som
as helpful in checking the rust; begin as plan
push through ground. Rept. 1895, p. 188.

See Chestnut.

HOP.

Insects. . ;
i : in ti king growth, am

_Vine Borer—Larva tunnels in tip, chec :
1a,tHer°1;nvthe stem above and below the surface of the gro n,
Crush larvae in the tips, remove soil from the base, and aff
leaving the main roots exposed for a week, apply wood ashes or an
moniated phosphate and hill up. The plants will make new root

Hop-Vine Snout Moth—Green,
the leaves in June. Spray with
are small.

white-striped larvae feed up
lead arsenate while the larvi




Hop-Merchants—Brown, spiny caterpillars of two species of
tortoise-shell butterflies feed upon the leaves. Spray with lead
arsenate.

Hop Aphid—Green aphids suck the sap from the under leaf
surface. Spray with kerosene emulsion.

Fungs.

Powdery Mildew—Coats leaves and stems with whitish pow-
dery growth, the mature fruiting bodies finally showing as loosely
imbedded blackish specks. Found here so far only on ornamental
varieties. Make several sprayings with commercial lime-sulphur.
Rept. 1911-12, p. 349.

. HORSE CHESTNUT.
Insects.

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

Fungs.

Leaf fpot—Forms extended reddish-brown areas on the leaves,
frequently resembling sun scorch, but showing the fruiting stage
as minute black dots in the dead tissues. This trouble can no
doubt be controlled by spraying with Bordeaux. The first applica-
tion is made on the unfolding leaves and is followed by one or two
subsequently at intervals of about 2 weeks. 3

Insects. HORSE RADISH.

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

Insects. IRIS.
Iris Root Borer—Larva tunnels in the rootstocks injuring many

plants. Destroy infested rootstocks. In bad infestations burn
‘)"ﬁ* ite ony V<,- “HH ]

whorls. Spray with kerosene emulsion.

Insecls. LETTUCE.

Fumigate with
Spray with soap and water.

Aphid or Green-Fly—Sucks sap from leaves.
tobacco or hydrocyanic acid gas.

Fungi.

Drop—Causes sudden wilting of plants by
infecting and rotting off leaves at surface of
soil; often shows a white moldy growth
over the basal parts. This may develop into
a serious trouble in the greenhouse, as the
fungus often becomes established in the soil,
when the best remedy is to change the soil
entirely or sterilize it by steam or formalin
(formula D). Treat some days before using.
Parsley is also subject to this disease in the
greenhouse. Rept. 1908, p. 863. -

Leaf Mold and Mildew—The first produces a brownish and the
second a white moldy growth in spots on the leaves. These

diseases are held in check by sub-irrigation or care in watering
and ventilating to keep plants and atmosphere as free from
moisture as is consistent with good growth.

Insects. LILAC. : :
Lilac Borer—A white larva tunnels in the twigs.
burn infested twigs. Rept. 1905, p. 260.
Oyster-Shell Scale—See Apple.
San José Scale—See Peach.
Fungr. e 3
Powdery Mildew—Forms whitish cobwebby coating on leaves,
with mature stage finally abundant as black dots. Conspicuous
and common, but hardly demands preventive treatment.

Cut and

over the beds in winter to destroy the eggs. Repts. 1915, p. 189;
1918, p. 331.

Fungi, etc.

Leaf Blight—Forms elliptical spots with purplish border; if
abundant causes leaves to turn yellow and die prematurely;
worst on German Iris. Keep foliage coated with Bordeaux or

lime-sulphur, beginning early; gather and burn infected rubbisk
in late fall. ;

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

: . IVY, BOSTON.
Funge.

Leaf Spot—Forms conspicuous brownish
spots with purplish borders, which run
together if abundant. Leaf stage of black
rot of grape. Give several sprayings with
commercial lime-sulphur, beginning on un
folding leaves. Burn leaves in fall.

Insects. KALE, 3
Turnip Aphid—See Turnip.
Fungs.

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

Insects. LARCH.

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

- e o S 6 1 B A
) e o e Ll X

ellow plant lice with red markings, on under side o
leaves. Spray with nicotine solution and soap.

Stalk Borer—See Dahlia.

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

Linden Borer—A white larva tunne_ls in wood at base of trunk
Dig out borer, or inject carbon disulphide. Rept. 1915, p. 186.

Insects. LOCURT. “

Locust Borer—Larvae tunnel in solid wood of trunk. Whe
new leaves appear, spray bark of trunk and larger branches wit
mixture made by dissolving 14 lb. sodium arsenite in 5 gallon
water to which 1 quart of miscible oil is added and the whol
thoroughly agitated.

MANGEL.

Leaf Miner—See Beet.

Fungi.

Leaf Blight—Shows as grayish circular spot
with purplish borders; when abundant caus
premature death of leaves. Rotate; keep refu
out of manure piles; if necessary spray wi
Bordeaux before disease gets started. Rept
1915, p. 432.

Root Rot—Rots off roots below ground, turn:
: ing foliage yellow and often killing it. No
common, but injurious occasionally in low wet fields. Avoid we
ground; keep rotted plants out of manure. Rept. 1915, p. 433.

Insects.




Insects.
"L'u.:-l jne

MAPLE.

Maple Borer—Larva tunnels in spiral course
upward around trunk or larger branches of
sugar maple working in sapwood and cambium,
often girdling the trees. KExamine trees in Sep-
tember for sawdust. Find the burrow, inject
carbon disulphide and plug the opening.  Rept.
1907, p. 336.

White-marked Tussock Moth—See
Chestnut.

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

Woolly Maple Leaf Scale—Cottony or
woolly masses of wax, containing the females,
eggs and sometimes larvae, appear on the
under side of the leaves in midsummer; insects
suck out the sap causing leaves to fall prema-
turely. Males and larvae enter crevices of bark
of trunk and branches; larvae make cases here
and pass the winter. Attacks only sugar
maples. Spray dormant trees with nicotine solu-

tion and soap. Burn all infested leaves. Bull.
151; Repts. 1905, p. 226; 1911, p. 345.

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

and soon after the young appear. Spray with miscible oils.
Bull. 151; Repts. 1905, p. 237; 1913, p. 252.

Terrapin Scale—Small reddish-brown soft scales on small twigs
of silver and red maples, sometimes killing the branches. Spray
with kerosene emulsion. Bull. 151; Rept. 1905, p. 238.

Horse

Oyster-Shell Scale—See Apple.

Maple Aphids—Green aphids are common on under surface
of leaves of Norway and Sycamore maples in June. Spray with
nicotine solution and soap, or with kerosene emulsion.

Gall Mites —Disfigure leaves by forming galls on upper surface.
Destroy infested leaves.

Fungz, etc.

Anthracnose—Causes more or less extended dead areas in the
leaves, often hard to distinguish from the leaf scorch. Tts appear-
ance depends on character of season and is difficult to foretell,
but only occasionally serious. For this reason spraying is of doubt-
ful value in the long run, but when made should start on the
unfolding leaves. Repts. 1903, p.329; 1915, p. 436, unusual form.

Black (Tar) Spot—Forms slightly thickened black spots on the
leaves, resembling finger prints. Cut-leaf maples are especially

susceptible. Rake up and burn all leaves in the fall. Rept.
1908, p. 852.

Leaf Scorch—Causes more or less extended
and irregular dead areas to appear suddenly,
usually from the leaf margins inward. A
physiological trouble due to sudden ‘or ex-
cessive evaporation beyond the supply of
water furnished by the ‘roots, which is in
turn due to abrupt changes in atmospheric
conditions, drought, injury to roots, ete.
Pruning, when necessary, watering or mulch-
ing, and stimulating root growth by nitro-
genous fertilizers are probably best remedial
measures. Rept. 1905, p. 267.

Stag-head—XKills trees at the top or large central branches grad-
ually die. Due to various agents or unfavorable environment such
20

dead spots on the leaves very similar

' 'rsitl or semiparasitic toadstools and -fungl, e
ﬁgggzs in soil, winter injury, ete. Cut off dead and dying brancl& 4
Jean out decaying wood, treat with a wood preservative and 1
aecessary fill cavities. Stimulate new growth by nitrogenous
ertilizers.

Insects MARGUERITE.

i iner— ls between
erite Fly or Leaf Miner—A maggot tunne
upll\),g‘rga‘rlld lower leaf surfaces. Spray every ten or twelve days
with nicotine solution. Rept. 1915, p. 188.

Insects. MELON (MUSK).

i i he leaves
Aphid—Sucks the sap from the under side of t ;
anlt\i’leggl?en pabundant causes much damage. Underspray the
leaves with nicotine solution and soap.” Bull. 216, p. 47; Rept.
1908, p. 813.

Striped Cucumber Beetle—See Cucumber.

Fungt.

Azthra,cnose—Appears occasionally. See Cucumber and Water-
i Downy Mildew—Forms angular, eventually
brown spots in the leaves, often stunting
or killing vines; most prominent just before
melons ripen, later ones often not maturing
or worthless because lacking flavor. It 1is
questionable whether this trouble- can be con-
trolled effectively and dproﬁtably. by stpray-

i 1 i - sea-
ing during a very moist season. During dry or semi-moist s¢
lsl(l)%ls how%ver, results are satisfactory, so we reqommend spralméfuég
as one of the regular operations of melon growing. It shc.)ud1 (}
started soon after the vines begin to run, at least by the middle o
July, and the vines should be kept covered with the Bordeaux
to the end of the season. Rept. 1904, p. 329.

- Leal Ivl0iQ- ~»J; ;,w-‘-v,,fm",:z ¢ : the

aused by downy mildew. Spray with Bordeaux on
g(l)‘szhgﬁiging vineB; and repeat every 10 to 14 days, making 4
or 5 applications according to season. Repts. 1895, p. 186; 1898,
p. 225.

Wilt—See Squash.

Insects. MILLET.
Fall Army Worm—See Grass.
Insects. NASTURTIUM.

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

OAK.

Insects.

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

i ¢ iped cater-
ange-striped Oak-Worm—Black and orange striped
pﬂg:ll‘s igeed u?)on the leaves late in summer. Spray with lead

arsenate.
Fungz. :

i eart Rot—Forms on trunks shelf-fungi, often somewhat
hogﬁélltgplgd?r:ventually with dark, creased and cracked, lépper
surface and rusty-brown, porous, fruiting, lower surface. ?Jljr’és
entrance through wounded and dead branches; causes ];v Ii
rot of heart wood and slow death of sapwood and bark. kread
off and burn fruiting bodies; if feasible cut out dlgeasegi bar a,nt
sapwood, and dig out dead heartwood and fill cavity with cement..
Oceurs in other deciduous trees. Bull. 222, p. 446.

OATS.

Insects.

Army Worm—See Grass. 4




Black Stem Rust—Forms, chiefly on leaf sheaths
and stems, first the II stage as reddish pustules and
later the III stage as elongated black outbreaks.
Also occurs on wheat, rye, and other grasses as different
strains. The I stage appears in spring on barberry
leaves as cluster-cups but the fungus can skip this
stage. ~Quite serious in regions where grain is grown
extensively, and difficult to control. This and several
related species are becoming more important here as
more grain of various kinds is grown. Cut out bar-
berries in vicinity of fields.

Smut—Destroys the grain, turning it into a black dusty mass
of spores. Seed treatment will prevent this smut. Either soak
the seed 8 to 10 minutes in water at 132-5° F., or sprinkle thor-
oughly with formalin (formula A), stirring the grain so that it is
thoroughly wet, and leave in piles for several
hours before drying out. A less cumbersome
treatment coming into general use is that given

under formula B. Buy seed from smut-free
fields.

ONION.
Insects.

Thrips or ‘“White Blast”—Very small in-
sects which 'feed upon the surface of the
leaves, giving the field a whitish appearance.
Burn all tops and refuse; burn over the grass
; land around the field to kill over-wintering
/ 1nsects. Spray with nicotine solution and soap,
s or kerosene emulsion. Repts. 1903, p. 266;
1913 ¥p. 233.

until some time after they have been placed in the barn. Treat
as for black spot. Late field spraying with Bordeaux shortly
before pulling and again while lying in the field, combined
with treatment by formalin fumes (See Fungicides) after storing,
has given some indications of benefit. See Fig. (B) under
anthracnose. Repts. 1903, p. 334; 1904, p. 321.

Insects. PALMS.

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

Fungz.

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

Insects. PARSLEY-PARSNIP.

Celery Caterpillar—On both hosts.

Parsley Stalk Weevil—Larva tunnels in crown of plant. No
remedy other than to destroy infested plants. Rept. 1913, p. 252.

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

Insects. PEA. 5

Green Pea Aphid—Attacks the plants early in June and sucks
the sap from the leaves and stems, often causing great injury.

See Celery.

* vines with ‘solution and soap. Brush the vines just

Maggot—Infests the bulb of the i ool
young plant. Practice rotation
of crops. Spray plants here and there over the field with sweet-

ened lead arsenate to kill the adult flies. Rept. 1911, p. 286.
Fungi, etc. -

_Anthracnose (Black Spot)—Produces black
circular spots on the bulbs, usually on white
varieties after storing in the barn. Store
onlons as dry as possible and keep barn
dry and cool. Avoid piling too deeply in
bins.  Possibly air-slaked lime mixed with
sulphur scattered over them at time of storing
may prove beneficial. See Stem Rot for
treatment with formalin fumes. Fig. (A).
Rept. 1889, p. 163.

Smut—Fonns‘black dusty outbreaks on various
parts of plants raised from seed; especially injur-
lous to the very.-young seedlings. This fungus
becomes established in the soil, hence infected
land shoulgi be avoided or used only for trans-
planted onions. If, however, it is seeded, apply
with the seed in drills per acre, 100 Ibs. sulphur
thoroughly mixed with 50 lbs. air-slaked lime.
Formalin (1 Ib. or 1 pt. to 12 or 15 gallons water)
thoroughly sprinkled over the seed, before cpvered,
by drip attachment to the seeder, is an even

more desirable remedy. Repts. 1889. 1. :
1895, p. 176 s Feb

Stem Rot—Causes rotting of bulbs at stem
end, where they become soft and shrunken, some-
times showing beneath the layers a dense olive-
brown growth of mold. This fungus in a moist
season occurs on various parts of the plant in
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before cultivating. Repts. 1899, p. 240; 1913, p. 235.

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

Fungsi. 4

Leaf Spot and Powdery Mildew—The former shows as roundish
spots on both pods and leaves; the latter, as a mealy or cobweb-
like coating on same. Neither seems to be sufficiently injurious
here to warrant the expense of spraying.

Root-Rot—Kills tops of roots and base of vines, causing parts
above to turn yellow, wilt and die prematurely. Caused by
various soil fungi of which the downy mildew was especially
prominent in 1919. Practice rotation, use well-rotted manure and
give frequent cultivation in wet years to hasten the drying of the
top soil. Bull. 222, p. 450. -

PEACH.
Insects.

Peach Saw-Fly—Larvae feed upon leaves in
June and July. Spray with lead arsenate. Rept.
1907, p. 285.

Peach Borer—Larva tunnels in the base of
the trunk. Dig out in late fall and early spring.
Paint base of trunk with lead arsenate and lime-
sulphur. Remove top soil and sprinkle pow-
dered paradichlorobenzene around the trunk,
using about 1 ounce per tree and cover with soil.
Rept. 1909, p. 359.
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Fruit Bark-Beetle or Shot-Hole Borer—Makes minute tunnels
under the bark of branches and trunk. Burn infested trees and
keep others thrifty. Rept. 1896, p. 240.

Plum Curculio—See Plum.,

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

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

Brown Rot—Occurs on the young twigs,
ete., but causes most serious injury to the
fruit, rotting it about the time of its maturity.
The rotten areas usually become covered with
numerous pustules of dusty brownish spores:
eventually the diseased fruits form hard
mummies. These carry the fungus over the
winter, and if half buried in the soil develop
in early spring the mature stage, which causes
! infection of the blossoms, etc. Certain early
varieties, like the Champion, are especially subject to rot. Spray-
ng these apparently pays in this state. See general directions for
reatment. This fungus occurs on plums and cherries and less com-

monly on pears and apples. Repts. 1909-10, pp. 607, 612; 1911,
p. 374, 391.

Crown Gall—See Plum.

* barkis not injured, severe pruning in spring will often save the

trees. Nursery trees can sometimes be cut back to the snow
line, below the injury, and an entirely new healthy trunk started.
Avoid late applications of nitrogenous fertilizers and cultivation
after middle of July. Mulch base of young trees in late fall. with
earth. Secure good drainage. See Apple. Repts. 1903, p. 341;
1908, p. 872.

Yellows—Causes premature ripening and red spotting of fruit
with yellowish curled leaves, and in time spindling sprout growths
in bunches on the trunk. This is claimed to be a contagious
disease, but it is apparently physiological in nature. Little peach
in this state is scarcely to be distinguished from yellows, showing
chiefly in the small backward fruit. Root out and burn all trees
as soon as found; prevent winter injury; be careful in selecting
stock for planting. Nurserymen should use especial care in select-
ing their stock for budding. Repts. 1893, p. 92; 1908, p. 872.
General Treatment for Peach Orchards.

(1) Spraying of peaches while dormant is of value only in
checking San José scale, mites and leaf curl. One application
of commercial lime-sulphur, 1-9, either in late fall or early spring,
will take care of all of these troubles at the same time. . If the
scale and the leaf curl are unusually prevalent, both applications
will prove of value in controlling them.

(2) For the prevention of scab and rot of peaches, it is as a
rule desirable to give three sprayings, as follows: 1Ist, shortly
after the blossoms have fallen (May 15th to May 25th); 2nd,
about three or four weeks later (June 5th to June 15th); and 3d,
about one month later (July 5th to July 15th). If only two
sprayings can be given, omit the first if spraying only for rot,
and the last if spraying only for scab.

(3) On the whole, self-boiled lime-sulphur of the 8-8-50 formula
or atomic sulphur seem to be the safest and most reliable peach

on apple, q. v.
treatment following. Repts. 1900, p. 219; 1911 ,"p. 372

Leaf Curl—Causes young leaves to become
irregularly curled and swollen and finally to
drop off; rarely on fruit. In April as soon as
buds begin to swell, spray the trees thoroughly
with commercial lime-sulphur 1-9. If more
convenient this may be done in late fall and
is claimed to be just as effective. Same treat-
ment takes care of San José scale. Repts.
1909-10, pp. 608, 612; 1911, p. 374; 1914, p. 19.

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

Scab—Produces roundish, olive-black spots
on the fruit, discolored areas on the young
twigs, and rarely “shot-holes” in the foliage.
Two treatments with self-beiled lime-sulphur or
atomic sulphur upon the fruit after setting
and when half grown (about the middle of
May and June) will control this trouble.
Repts. 1896, p. 269; 1909-10, pp. 608, 614:
1911, pp. 375, 391. >

Spray Injury—Is more likely to occur than with same treatment
Avoid Bordeaux altogether. See (3) under general

Winter Injury—Shows in various ways. In severe winters,

especially when the ground is bare, the roots may be killed without
Injury to parts above the ground. In spring such trees put forth
a scanty sickly foliage that soon drops.
in the form of a “collar girdle” in the bark at the base of the
tree. Sometimes it occurs above ground in the wood (shown by

Often the injury occurs
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Nave peen opramed with some ol the co mmer-
cial lime-sulphurs, and they are much more easily handled. There
is, however, some danger of spray injury, especially with certain
brands. If commercial lime-sulphur is used, a strength of not
greater than 1-150, without poison, is recommended.

(4) As lead arsenate has done little to prevent curculio injury,

"and as it seems to increase the danger of spray injury, we advise

leaving it out unless there is considerable danger from the sawfly,
when it can be added in the second spraying the same as for
apples.

PEAR.
Insects, etc.

Pear or Cherry Slug—See Cherry.
Codling-Moth—See Apple.

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

Fall Web-Worm—Makes nests on ends of
branches of many kinds of trees in late sum-
mer, the brown, hairy caterpillars feeding
inside the nests. Clip off and burn.nests

. when small. Spray with lead arsenate.
Repts. 1901, p. 270; 1917, p. 319.

San José Scale—See Peach. _
Pear Psylla—Small jumping plant lice suck sap from leaves

and twigs, causing leaves to fall in midsummer. Spray with lime-
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sulphur in spring just before buds open. Spray infested trees
with nicotine solution and soap in July. Rept. 1903, p. 262.

Pear Thrips—A minute insect which feeds upon the unopened
fruit buds destroying them so that fruit does not set. Spray with
mcotx?el lsolutlon and soap just as buds open, and again after blos-
soms fall.

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

Leaf Blister Mite—Attacks unfolding leaves of apple and pear;
- forms galls or blisters which become red and later brown. Causes
~ many leaves to fall in July. Spray dormant trees with lime-
sulphur in late fall or in spring. Rept. 1910, p. 700.

Fungi, etc.

Scab—Forms olive-black scabby spots on
fruit and leaves, often causing the former to
become distorted and cracked. The fungus
lives over winter on the twigs. Certain varie-
ties are not much injured, others, like Flemish
Beauty, are very susceptible. Spray with
) Bordeaux on unfolding leaves before blossoms
| open, again after petals fall, and give the third
spraying about two weeks later, using weak
Bordeaux in last two treatments. Repts. 1894,
p. 135; 1904, p. 323; 1911, p. 396.

Blight—Kills young twigs, the leaves suddenly turning black;
also produces sunken dead areas on trunks. This is a bacterial
disease chiefly spread by bees during blossoming time, or by
sucking insects. Winter-prune all diseased branches, cutting off
several inches below the diseased area. Cut out cankered areas
and swab with disinfectant, paint exposed wood when dry. Several
times after blossoming remove all young dead twigs. Use knife

RN e s b e
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Pine Bark Aphid—White cottony or woolly objects on bark and
sometimes on leaves, sucking out the sap. Spray with kerosene
emulsion. Repts. 1911, p. 343; 1919, p. 155.

Fungi, etc.

Blight (so-called)—Stunts the leaves and kills their tips inward,
often suddenly, so that the tissues for a greater or less distance are
reddish-brown. This is a physiological disease; not contagious;
due to adverse weather conditions. Chief among these are severe
winters, killing the leaves directly or indirectly through injury
to roots; warm days, in late winter or early spring when ground
is frozen, causing transpiration of water from the leaves that can-
not be replaced; very late spring frosts, killing tips of new leaves;
sudden changes, in summer from moist or muggy weather to bright
sunshine resulting in excessive transpiration and injury; very dry
summers. No effective remedy. Rept. 1907, p. 353.

Dampening Off—Caused here chiefly by Rhizoctonia fungus
rotting base of the stem, the seedling falling over. .Somepimes
it creeps up the stem invading the base of the leaves which wither.
Certain conifers are more subject to attack then others. Avoid
unnecessary watering; provide good ventilation; infected soil
often can be helped by treatment with formalin before seeding
(see Fungicides, formalin D); spraying with Bordeaux 1s effective
in some cases. Repts. 1912, p. 348; 1915, p. 450.

Stem Rusts—Form on the swollen stems temporary, but con-
spicuous, white, blisterlike spore cups filled with a dusty orange-
colored spore mass. The white pine blister rust, an imported
species, spreads to the gooseberries and currants, and forms other
less conspicuous leaf stages on these (g. v.). A very similar
native species on two and three needle pines spreads to the leaves
of the sweet fern. In either case infected pines should be destroyed,

sterilized from time to time by wiping with a cloth saturated
with carbolic acid or with corrosive sublimate (1-1000). This
disease occurs also on apple and quince. Rept. 1894, p. 113.

Leaf Blight—See Quince.

Insects. PEONY.

Rose Chafer—Adult beetles feed upon blossoms of " white
varieties.  See Grape. :
Insects. PHLOX.

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

Fungs.

Powdery Mildew—Covers more or less completely leaves and
young stems with grayish coating within which are finally imbedded
numerous, small, blackish fruiting-bodies. Give several sprayings
with commercial lime-sulphur, starting before mildew gains much
headway.

Insects. PINE.

Sawflies—Larvae of several native ;Lnd imported species feed
upon the leaves. Spray with lead arsenate. “.Rept. 1917, p. 273.

White Pine Weevil—Adult snout beetle lays eggs on leader in
May and grubs feed and develop in it, causing it to wilt and die
in midsummer. Leaders of ornamental trees may be protected
by spraying them with lead arsenate or lime-sulphur. “Jarring
the adults into a net once a week during month of May, serves
to greatly reduce the damage. Infested leaders should be cut
and destroyed. Repts. 1911, p. 307; 1919, p. 144.

Pine Leaf Scale—Whitish pear-shaped shells on leaves; small
trees sometimes killed. Spray with nicotine solution or kerosene
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ceur in. yorhood. ds should
never be made in the vicinity of the alternate
hosts, as infection takes place easily in the
young pine seedlings.  Spray beds with Bor-
deaux if liable to infection. In white pine
plantations pull out all currants and goose-
berries including those in the immediate neigh-
borhood (500 feet). Send any suspicious
white pines or their alternate hosts to this
Station for examination. Rept. 1912, p. 347;
Bull. 214, p. 428.

Insects. PLUM.

Plum Aphids—Suck sap from leaves. Spray
with kerosene emulsion, nicotine solution and
soap, or with soap and water.

San José Scale—See Peach.

Plum Curculio—Crub infests the grow”
ing fruit, causing it to fall. Jar the trees
cach morning for six weeks after blooming
and catch the beetles on sheets and destroy
them. Spraying with lead arsenate during
the same period is also advised. Rept. 1910,
p. 609.

Fruit Bark-Beetle or Shot-Hole Borer—
See Peach.

Fungi.
Black Knot—See Cherry:

Brown Rot—Thin fruit so it does not touch. Gather and

destroy all mummies after harvest. Rather difficult to control
ol



by spraying, as spray does not readily adhere to the smooth
fruit. First treatment with self-boiled lime-sulphur, should be
made on half grown fruit, others at intervals of two weeks, and the
last one 10-14 days before picking. See Peach. :

~ Crown Gall—Forms hard roundish knots one-half inch or more
in diameter, near crown or on roots, less frequently on lower
part of trunk. Do not plant infected trees. Remove knots when
found and paint over cut surface. This is said to be very trouble-
some in some states, but here, as yet, little damage has resulted
from it except possibly on blackberries and imported roses. It
a]iso toccurs on peach, apple, raspberry, and various ornamental
plants.

Insects. POPLAR.

Poplar Tent-maker—ILarvae feed on leaves and fold them
together near ends of branches, forming nests. Spray with lead
arsenate. Rept. 1911, p. 310.

Spiny Elm Caterpillar—See Elm.
Tussock Moths—See Apple, Hickory and Horse Chestnut.

Poplar Borer—Larvae make large galleries in wood of trunk.
Dig out, or inject carbon disulphide into the burrow and close
the opening. Rept. 1907, p. 336.

Poplar and Willow Curculio—Larva tunnels in smaller trunk
;qu branches. Destroy badly infested trees. Cut out borers;
inject carbon disulphide. Rept. 1907, p. 335.

Oyster-Shell Scale—See Apple.

Fungt.
_ European Canker—Forms sunken dead areas of varying extent
in the bark. Importation from Europe; showing here most

commonly on Lombardy and white poplars. If trees are badly
mjured cut down and burn; otherwise cut out diseased areas

shoots and stems, causing much damage in
1917. Spray with soap and nicotine solution.
Bull. 208, p. 115.

Fungi, elc.

Black Leg—Causes a black rot of stem
below ground; plants more or less stunted
with yellowish curled foliage; occasionally rots tubers. Usually
only scattered plants appear in the field, not spreading to the
healthy. Soaking seed in formalin as for scab said to be helpful.
Rept. 1914, p. 21.

Blight or Downy Mildew—Causes a sud-
den blackening of the leaves, and often death
of vines, from July to September in moist
seasons; usually shows a slight whitish growth
of fungus on the under side of the leaves; rots
tubers. Spray with Bordeaux before the
trouble appears, about July 1st, and keep
vines well covered to the end of the season.
Three to five sprayings by hand or five te
seven by power sprayer are necessary. After
last cultivation thoroughly ridge up the rows
to help keep the spores from washing down to
the tubers. Early varieties often escape blight by maturing before
its appearance. Repts. 1904, p. 363; 1905, p. 304; 1909-10,
p. 739; 1915, p. 470; 1916, p. 355; Bull. 214, p. 411.

Mosiac—Shows as a more or less conspicuous yellow-green mot-
tling of the leaves. A physiological disease not well understood.
New here but apparently not so injurious as in some other places.
Do not save tubers for planting from hills showing this trouble.
Bull. 222, p. 464.

pearing in large. numbers suck the sap from

lead arsenate.

going into the healthy bark, scraping and painting over exposed
wood if surface is extended. Bull. 222, p. 461.

Rusts—.Show on leaves as minute, powdery, yellow-orange
pustules in II stage, and as slightly elevated reddish blisters in
III stage. Have I stage, for different species, on larch and hem-
lock. Avoid planting near these hosts in nursery; rake up and
burn infected leaves in the fall. Rept. 1915, p. 440.

Insects. POPPY.

_Aphi.ds—'Black aphids suck sap from stems and leaves. Spray
with nicotine solution and soap.

POTATO.

Flea Beetle—Small black jumping beetles
eat holes through the leaves. Spray heavily
both upper and under leaf surfaces with
lead arsenate or calcium-arsenate. Bull. 208,
p. 103; Rept. 1906, p. 271.

Colorado Beetle—Adults and larvae devour
the leaves. Spray with lead arsenate as
soon as injury is apparent. May be used in
Bordeaux mixture. Bull. 208, p. 106; Rept.
1911, p. 311.

Three Lined Potato Beetle—Larvae feed
upon the leaves and carry their black ex-
crement on their backs. Spray with lead
arsenate. Bull. 208, p. 109,

Insects.

Stalk Borer—Larva tunnels inside the stalk. Burn infested |
See Dahlia.

vines. Bull. 208, p. 111.
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~ Scab—Pro s the common scabby ap-
pearance on surface of tubers. Soak uncut
seed-tubers one hour in formalin (formula C).
Formalin fumes (see ILess-Used Fungicides)
are often used when large quantities are
treated. Care in filling space sufficiently,
however, is necessary to avoid injury by
“pitting”” from absorption of fumes. Corrosive
sublimate is again recommended by some
investigators especially where the black scurf
(Rhizoctonia fungus) also occurs on the tubers,

e as this treatment seems more effective against
the latter. Hot corrosive sublimate or formalin for short periods
has also been recommended for potato tuber diseases. Avoid
planting on infected land, by systematic rotation. The use of
lime, wood ashes, and various barnyard manures will increase the
amount of scab. The same trouble occurs on beets and turnips.
Fig. (B). Repts. 1890, p. 81; 1891, p. 153; 1894, p. 118; 1895, p.
166; 1896, p. 246; 1909-10, p. 744.

Tip Burn—Causes leaves to die at tip and margins and roll up; -
often mistaken for true blight. This is a physiological trouble due
to drought or sudden change from moist to very hot bright weather.
Cultivate thoroughly and often to conserve moisture. Spray
with Bordeaux as for blight, as this often helps to increase yield
by lengthening life of leaves. Rept. 1909-10, p. 742.

Insects. PRIVET.

Privet Leaf Folder—Larvae web together terminal leaves and
feed inside. Clip off and destroy infested shoots. Spray with
Rept. 1913, p. 223.

Privet or Lilac Borer—See Lilac.
99




Fungs, etc.

Anthracnose—Forms small cankers on stems causing parts
above to wilt and die. Usually found in nurseries on recently
transplanted Furopean privet. Prune off and burn infected
branches; if bad spray with Bordeaux. Rept. 1914, p. 22.

Winter Injury—Shows in spring by stems usually being killed
down to base or snow line. Cut off dead stems below injury and
a vigorous new growth will result if roots are not injured. Rept.
1904, p. 326.

Insects. QUINCE.
Round-Headed Borer—See Apple.

Quince Curculio—Grubs infest growing fruit and adults feed
upon it causing it to be knotty. Jar the trees same as for plum
curculio. Spray with lead arsenate.

Aphid—-See Apple.
Fungz, etc.

Black Rot—-Rots the fruit, often beginning at the blossom end,;
also kills twigs and branches. In the fall or spring cut off and

burn all dead branches. Give three sprayings, as for leaf blight,
with Bordeaux mixture.

Blight—See Pear. .

Leaf Blight—TForms rounded, often confluent, reddish-brown
spots with central black dots on leaves and fruit, the former often
shedding prematurely and the latter cracking irregularly. Spray
with Bordeaux just before blossoms open, again soon after they
fall, and follow with 1 or 2 additional treatments at intervals of
about 2 weeks, according to the weather. This fungus also ocecurs
on pear. Repts. 1890, p. 99; 1891, p. 150.

Rust—Produces small clustered cups, with fringed borders and
filled with orange spores, on fruit, young twigs and less frequently

above to wilt. In the c ' - the pruned ends,
fungus often develops a brownish coating of spores around each
small imbedded fruiting receptacle. The green berries often dry
up without apparent cause, due to inoculation by insects. Spray-
ing has not proved very satisfactory. Old and diseased canes
should be removed and burned after the fruiting season and again

early in spring. Rept. 1906, p. 321.

Yellows—Causes foliage to become more or less crinkled, and
mottled with a sickly yellowish color. Plants gradually become
worthless. Spraying does not seem to help this trouble, which
apparently is of similar nature to peach yellows. Dig out plants
with the yellows. Propagate only from perfectly healthy ones.

Insects. RHODODENDRON.

Rhododendron Lace Bug—This bug sucks the sap from the
under side of the leaves, which are usually colored brown by its
excrement. Spray with nicotine solution or kerosene emulsion.
Rept. 1910, p. 708.

Fungr, etc.

Leaf Scorch—Shows as dead marginal areas of varying width

usually appearing suddenly. Plant in shade; keep ground mulched;

water if necessary in dry weather by soaking ground beneath
mulch. Rept. 1914, p. 23.

Insects. ROSE.

Rose Slug—Eats away the green portion of the leaves. Spray
with hellebore, lead arsenate or nicotine solution.

Rose Midge—Larvae distort young leaves and flower buds in
greenhouses. Apply tobacco dust to the soil and fumigate nightly
with tobacco stems or nicotine paper.

Rose Chafer—See Grape.

the

on leaves. Cut off and burn infected twigs and fruit. Look for

infected cedars in neighborhood. See Apple Rust.

Insects. RADISH.
Maggot—See Cabbage.
Aphid—See Turnip.

Fungi.
Club Root—See Cabbage.

Insects. RASPBERRY.

Raspberry Sawfly—Larvae devour leaves.
arsenate or hellebore. Rept. 1918,*p. 329.

Cane Borer—Larva tunnels inside, the canes.
infested canes.

Raspberry Fruit-Worm—Brown beetles feed upon buds, leaves
and blossoms, and white larvae adhere to berries at picking time.
Spray with lead arsenate when beetles first appear.

Spray with lead

Cut and burn

Fungi, elc.

Anthracnose—Shows as more or less confluent whitish spots,
with purplish borders, on the stems. In spring, before buds swell,
cut out and burn all badly infected canes and then spray with
Resin-Bordeaux. If disease is very bad, spray again when young
shoots are about six inches high, and repeat in 10 to 14 days. Aim
chiefly to cover the young shoots with the spray. After fruit is
gathered, again remove any badly infected canes. Cultivate

ground thoroughly to promote vigorous growth of canes. Rept.
1899, p. 274.

Crown Gall—See Blackberry.

Rust—See Blackberry.
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1th nicotine solution and soap.
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Rose Scale—Whitish circular shells on the stems contain
insects which suck the sap. Cut and burn worst infested canes.
Spray with nicotine solution and soap. Bull. 151, p. 11; Rept. 1905,
p. 241.

Aphid or Green Fly—Sucks sap from the leaves and stems. Spray
with nicotine solution.

Fungr, etc.

Crown Gall—Occurs very frequently on rose
roots, especially those of Manetti stock. There
is some question how much infected plants event-
ually suffer. See Plum. Rept. 1911-12, p. 35.

Leaf Blotch—Forms large purple-black
blotches on leaflets, which often turn yellow
and fall off. For greenhouse treatment paint
hot water pipes with mixture of sulphur and
oil. Potassium sulphide or commercial lime
and sulphur can be sprayed on the foliage.
Spraying out of doors can be done with Bor-
deaux, if there is no objection to the sediment
on leaves. Rept. 1903, p. 355.

Mildew—Develops a white powdery or
cobweb-like growth -on the young leaves,
which become more or less distorted and
fall off; occasionally blasts blossoms of certain -
varieties. Tea roses especially susceptible.
Treat same as for leaf blotch; or dust flowers
of sulphur over the leaves; be careful in
airing greenhouses. Rept. 1903, p. 356.
Bull. 222, p. 474. :
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RUTABAGA, See TURNIP.

Insects. RYE.

Army Worm—See Grass.
Wheat Midge—See Wheat.

\

Fungz.

Ergot—TForms conspicuous, elongated, pur-
plish sclerotia, usually one in the spike, most
common in volunteer rye, but occasionally in
cultivated fields. Keep these sclerotia out of
cattle feed as they may cause abortion and
other troubles.

Powdery Mildew—Shows as a thick gray-
ish felt on the leaves with fruiting bodies as
blackish embedded specks. Causes premature
death of leaves; often associated with rust.
No practical remedy. Rept. 1909-10, p. 735.

SALSIFY.

" Soft Rot—Forms a soft rot of the in-
terior tissues of the roots running down
from the crown and turning them a darker
color. Usually occurs after storage. Same
bacteria cause soft rots in a variety of
plants. Avoid contaminated manure and
too much rotting humus in the fields; store
under dry cool conditions, allowing suffi-
cient ventilation. Rept. 1914, p. 25.

Insects, etc. SNAPDRAGON.

Leaf Mites—Cause leaves to curl and plants do not blossom.
Spray [with nicotine solution and soap, same as for Cyclamen.
Rept. 1914, p. 176.

Fungi, elc.

Crinkling Chlorosis—Shows as crinkling
or yellowish-green mottling of leaves, or both
together. Plants less vigorous than normal
ones. Hollybrook variety apt to show trouble

most. Treatment same as in preceding.
SPINACH.
Insects.
Spinach or Beet Leaf-Miner—See Beet.
SPIRAEA.

Insects.
Aphids—Suck sap from the new shoots. Use nicotine solution

and soap as a spray or dip.
Insects- SPRUCE.

Spruce Gall Aphid—Forms galls at the base of the new growth
on Norway and other spruces. Spray in the late fall or early
spring with nicotine solution and soap or with
kerosene emulsion. Rept. 1906, p. 302.

Spruce Bud Moth—Larva feeds on leaves of
terminal shoots of the branches causing much

damage. Spray with lead arsenate. Rept.
1912, p. 291.

' SQUASH-PUMPKIN.

Insects.

Squash Lady-Beetle—Both adults and larvae
devour the leaves. Spray with lead arsenate.
Bull. 181, p. 11; 216, p. 42; Rept. 1908, p. 810.

Striped Cucumber Beetle—See Cucumber.

Root-Knot Eelworm—Causes irregular swell-
ings on the roots where the eelworms are
present, with resulting premature decay and
sickly appearance of parts above ground.
Worst in greenhouses and hot-beds as this
far north the nematodes are killed in un-
protected ground over winter. Attacks roots
of a great variety of cultivated plants. Pur-
chase only healthy plants; change infected
soil if possible, dry out thoroughly in summer,
leave out doors over winter or sterilize with
steam; avoid contamination of soil with
infected refuse. Rept. 1915, p. 452.

Fungz. .

Anthracnose—Shows as whitish spots with distinct purplish
border on leaves and stems; spots often running together. Select
seed and cuttings only from healthy stock; pick off and burn
infected leaves. Spray with Bordeaux. *

Rust—Forms reddish-brown, roundish pustules chiefly on under
side of leaves causing tissues above to become yellow spotted.
Appearing in greenhouses and causing more or less injury accord-
ing to prevalence. Treat as for anthracnose. Rept. 1915, p. 443.

¥
et

Insects. SNOWBALL.

Aphids—Suck sap from the leaves causing them to curl. Use
nicotine solution and soap as a spray or dip.

Fungi, etc. SOY BEAN.

Bacterial Leaf Spot—Forms small, dark, reddish-brown angu-
lar spots frequently merging into larger areas. Certain varieties

appear more susceptible than others, Ito San being one of the
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length sucks

the sap from the under side of the leaves,
causing them to wilt and die. Spray with
kerosene emulsion to kill the young. The
old bugs may be trapped by placing boards
or shingles on the ground, which should be
visited each morning and the bugs killed.
Bull. 216, p. 44; Rept. 1908, p. 811.

Squash-Vine Borer—Larva tunnels in the
base of the stem, causing decay. Cut slits
lengthwise in the stem and kill borers.. Cover
the joints of the vine with earth so that new
shoots may be formed to support the plant.
Grow a few early plants for traps, and destroy
them. The main crop should be planted
ratherlate. Bull. 216, p.39; Rept. 1908, p. 806.

Fungz.
Anthracnose—See Watermelon.

Storage Rots—Caused by various fungi
il | that are best held in check by storage under
! conditions with minimum of heat and moisture.

Wilts—Cause leaves of the plants to wilt and then dry up,
sometimes all of the vine thus suddenly dying. If a cross section
of the stem shows a slight milky and sticky
exudation, it is caused by bacteria that clog up
the water ducts. Fungi in the ducts or insects
at the roots may cause similar trouble. Heavy
manuring often develops these troubles. Spray-
ing is of little value except as it may keep off
insects which inoculate the plants with the
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bacteria. Use enough seed to allow for loss by wilt and pull
up and destroy all the wilted vines as they appear. Rept. 1903,
. 359.

Insects. STRAWBERRY.

Strawberry Sawflies—Larvae devour leaves. Spray with lead
arsenate or hellebore.

Strawberry Weevil—Small snout beetles; females cut off blossom
buds of staminate varieties when ovipositing. Plant pistillate varie-
ties in part. Dust heavily with lead arsenate and sulphur (1-5.)

Strawberry Crown Borer—Grub tunnels and feeds in crown of
plant. Practice crop rotation. Burn over infested field in fall.

Strawberry Flea Beetle—Adults eat holes through the leaves.
Spray with lead arsenate.

Strawberry Leaf Roller—Larva rolls leaf and feeds inside.
Spray with lead arsenate. Burn fields and plow abandoned fields
as soon as crop is harvested. :

Strawberry Root Aphid—Sucks sap from leaves and roots,
killing plants. Set clean plants on land not infested. Spray with
nicotine solution and soap.

Strawberry White Fly—Sucks sap from leaves.
with nicotine solution and soap.

White Grubs—See Grass.
Fungi.

Underspray

Leaf Spot and Blotch—Cause conspicuous
discolored spots, the former usually with
whitish centers and purplish borders, and
the latter with dark centers. Glen Mary
sometimes severely injured by latter fungus.
Renew the beds frequently. In the late fall or
early spring cut off leaves with mower, add a

s ms' aia e ? o

Tobacco or Tomato Horn-Worms—Large
green caterpillars with horn on the tail de-
vour the leaves. Practice hand picking or
spray the plants with lead arsenate. Rept.
1906, p. 269.

Flea Beetle—Adults eat holes through the
leaves. Spray upper and under surface heavily
with lead arsenate. Bull. 208, p. 103; Rept.
1906, p. 271.

Cut Worms—See Tomato.

Fungi, etc.

Calico—Causes the leaves to become irregu-
larly mottled with a lighter green color and
makes a very inferior tobacco. Frequently
infected leaves finally show numerous, irregu-
lar, often merging, brown spots known as
“rust.” ‘While calico is a physiological disease,
due to injurious enzymes, it can be communi-
cated to a healthy plant through contact with
a very small amount of juice from a diseased
plant. Care, therefore, is necessary after
handling diseased plants in touching healthy
ones. Never use tobacco water or tobacco
stems on the seed beds. If calico shows in a
seed bed, pull up all suspicious plants and those surrounding them.
If troubled year after year, sterilize the seed beds or change them,
and never make them on land used for tobacco the year before.
When transplanting, wash the hands occasionally with soap and
water. Repts. 1898, p. 242; 1899, p. 252; 1914, p. 357; Bull. 166,
p. 10.

little straw where necessary, and burn over beds. Spray with
Bordeaux two or three times before blossoming, beginning last of
April and repeating weekly, and once after blossoming is over.
Repts. 1903, p. 360; 1914, p. 5.

Powdery Mildew—Covers leaves (more frequently on under,
but more conspicuously, when present, on upper surface) with
cobweb-like growth, often causing them to become stiff and
curled inward. When necessary, this can probably be con-
trolled with Bordeaux if sprayed before abundant. Rept. 1905,
p. 276.

Insects.
Aphids—See Pea.
White Fly—See Tomato.

Fungsi.

Dampening Off—Rots off stem just below ground causing vines
to turn yellow and finally die. Plant in well drained soil; place
well rotted manure deep in ground below the seed; avoid excessive
watering; spray base of vines and ground with Bordeaux; change
beds if appearing yearly. Rept. 1907, p. 359.

SWEET PEA.

Insects. SWEET POTATO.

Tortoise-Shell Beetles—Feed upon leaves. Spray with lead °
arsenate. Bull. 208, p. 110.

Fungi. SYCAMORE.

Anthracnose—XKills young leaves in the spring; causes dead
areas of irregular shape in tissues of older ones often following
veins. If thought advisable to spray, use Bordeaux on the leaves

as soon as showing and repeat when half grown.
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lings close to the ground, and cause them to fall over. Keep air
of beds as dry as consistent with good growth by care in watering
and ventilating. If trouble starts in spots, take out all infected

plants and refuse there.

Root Rot — Shows in seed beds by dwarfed
“rosette’” plants whose roots have been largely
rotted off. Occasionally it does more or less damage
in fields, especially in alkaline or water soaked
soils; a short rotation is advisable in such cases.
Sterilize seed beds with steam or treat with formalin
(formula D). Repts. 1906, p. 342; 1907, p. 363.

Wild Fire—Shows first in lower leaves as small,
roundish, yellow spots. In time these grow larger,
turn darker, and irregular dead areas appear more or less prom-
inently. This disease is caused by bacteria, is favored by wet
weather and is apparently new to the state. It is carried on the
seed and later may be readily transferred from infected places in
the field by certain insects and the wind. Care should be used to
select seed only from disease-free fields and sow this seed in steril-
ized seed beds. Where doubtful seed is used this should be soaked
for 15 minutes in 1 pint of water to which is added 1 oz. of formalin,
stirring the seed during the treatment. Drain off the liquid, wash
seed in pure water several times and dry before storing. Old cloth
used previously on infected beds should be boiled in water before
used again.

TOMATO.
Insects.

Cut Worms—FEat off plant near ground or
climb the plant and devour the leaves. Place
around field poisoned bait or bran mash con-
taining arsenic. Trap cut worms with small
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piece of board. Rept. 1906, p. 264; Bulls. 190, p. 18; 208, p. 112;
216, p. 43.

Tomato or Tobacco Horn-Worm—See Tobacco.
Flea Beetle—See Potato or Tobacco.

Potato Aphid—See Potato.

Stalk Borer—See Dahlia.

White Fly—Sucks the sap from under side of leaves. Spray
under side of leaves with soap and water. Fumigate greenhouses
with hydrocyanic acid gas (1 oz. to 1000 cubic ft.). Bulls. 140;
216, p. 50; Rept. 1902, p. 148.

Fungi, etc.
Mosaic—Rept. 1908, p. 857. See Calico of Tobacco.

Leaf Spot—Produces on leaves and stems numerous, small, dark
spots, often with white centers. Begin spraying with Bordeaux
about the middle of July, making 3 or 4 applications at intervals
of 10-14 days. This usually develops too late in the season here
to cause serious damage.

Point Rot—Causes the green frnit to rot
at bloom end, showing a large, firm, dark-
brown area. Claimed to be a physiological
trouble. Frequently bad in very dry seasons.
In greenhouses sub-irrigation is said to pre-
vent it. Spraying, apparently, is of little
value. Considerable difference exists in
varieties as to susceptibility.

Scab—Occurs most commonly in greenhouses, covering under
surface of leaves more or less abundantly with an olive-brown
growth which finally kills the tissue above. Spray with Bordeaux,
picking ripe fruit before each of the later treatments.

Phoma Rot—Appears usually after storage, causing conspicuous,
dry, sunken, subcircular, black spots scattered over roots. Fruit-
ing pustules show as black dots. Store roots in cool dry place
and not too deeply in the piles. Practice yearly rotation and
keep refuse from manure pile. If necessary, use only artificial
fertilizers. Rept. 1912, p. 355.

Insects, etc. VIOLET.

Violet Midge—Larvae in curled edges of new leaves. Fumigate
every other night with hydrocyanic acid gas (3 oz. to 1000 cu. ft.)

Violet Sawfly—Larvae devour leaves. Spray with lead arse-
nate or hellebore.

Eelworms—Form galls on the roots. Plant in new soil or
sterilize the old soil by steam. Add plenty of air-slaked lime to
the soil. See Snapdragon.

Fungz.

Spot Disease—Shows as whitish round spots on the leaves.
Spray field plants early in fall with Bordeaux. Select only best
stock for greenhouse; remove all affected leaves before trans-
planting. When plants become established, spray again with
Bordeaux. Be careful about watering plants, and, by proper
ventilation and heat during September to November, keep atmos-
phere of house from ever becoming too moist.

Insects. WALNUT.

Walnut Caterpillar—Clusters of black caterpillars covered with
whitish hairs strip the branches and finally the trees in August.
Spray with lead arsenate. Clip off twigs when caterpillars are
small, and kill by crushing. Repts. 1914, p. 191; 1917, p. 326.

Walnut Weevil or Curculio—Adults feed at base of leaf stems.
Larvae tunnel in new shoots and infest the fruit of Persian

Wilt—Occurs here chiefly in greenhouses; plants turn yellow
and slowly wither up; fungus may finally show on dead stem and
fruit as pinkish growth. Caused by fungus clogging ducts and
cutting off water supply to leaves; in young stage presence shown
by blackened bundles where stems are cut across. Change soil 1
appearing yearly; do not sow seeds from infected plants as they
can carry the disease. Spraying of no value. Rept. 1903, p. 366.

TULIP TREE.
Insects.

Tulip Tree Scale—Large brown hemi
spherical soft scales on bark, sucking the
sap, especially on lower branches. Spray
with lime-sulphur when trees are dormant.
Bull. 151; Repts. 1905, p. 239; 1912, p. 294.

TURNIP-RUTABAGA.
Insects. i
Cut Worms—See Tomato.

Cabbage Maggot—See Cabbage.

Turnip Aphid—Green aphids on under'side of leaves suck_in
the sap. Underspray with soap and water or nicotine solution
Rept. 1916, p. 98.

Fungi, elc. 3
Club Root—See Cabbage.

Soft Rot—Causes an interior soft decay of roots, ete., of
variety of vegetables, such as turnips, salsify, parsnips, carrots
celery. Very wet seasons and imperfect storage conditions are
usually the starting point of these troubles. Store under bes
possible conditions for keeping down heat and moisture. Keef

contaminated refuse out of manure pile. Rept. 1914, p. 25.
10

and Japanese walnuts. Spray with lead arsenate. Rept. 1912
p. 240.

Walnut Bud Moth—Larvae feed upon tender leaves and shoots
webbing them together. Spray with lead arsenate. Rept. 1912

p. 253. -
WATERMELON.

Fungz.

Anthracnose—Shows as more or less abund
ant, dark, sunken spots or areas on the fruit
Also infects leaves in spots. Usually appear
\( here too near end of season to cause sufficient
injury to warrant spraying; spray also fails &
adhere well to the fruit. Rotation and removal of rotting melon
from field may possibly be helpful restrictive measures.

WHEAT.

Insects.
Army Worm—See Grass.

Hessian Fly—Maggots burrow in sheath of a leaf at base ¢
stem, causing the stalks to turn yellow and die. Plant rathe
late—say about September 1st. :

Wheat Midge—The fly lays eggs on the chaff and the maggo
feed upon the developing kernels, so that the heads ripen earl
and produce no grain. Burn stubble before plowing. Plo
infested fields deeply in the fall. Rept. 1917, p. 366.

Green Bug or Aphid—Green aphids suck the sap from leaves
Destroy in early fall all volunteer wheat and oats. Practice ¢
rotation.

Fungi.
Black Stem Rust—See Oats.

Leaf Rusts—Form small, dusty, orange-colored outbreaks @
leaves, etc., and later darker and firmer mature stage. Sever



closely related species on barley, rye, and wheat but quite distinet
from the black stem rust.
others to these various grain rusts.
treatment.

Loose Smut—Destroys entire head turning it
into a dusty olive-black mass that is dissipated
in time. Severe hot water treatment partially
effective. See Oats.

Stinking Smut—Fills the apparently scarcely
changed seeds with a dusty mass of spores. Spores
often found more or less abundantly in middlings
and other feeds containing wheat, and their presence
in amount indicates poor quality, and may have
some connection with complaints of injury to stock
fed on these. Use formalin treatment. Rept.
1909-10, p. 736.

No effective

Some varieties are more resistant than

Insects. WILLOW.
Fall Web Worm—See Pear.
Spiny Elm Caterpillar—See Elm.
Poplar Tent-Maker—See Poplar.
Poplar and Willow Curculio—See Poplar.
Sawflies—Larvae devour leaves. Spray with lead arsenate.
Aphids—Large reddish aphids congregate on twigs in fall, a

suck the sap. Spray with kerosene emulsion or nicotine soluti
and soap. :

Opyster-Shell Scale—See Apple.
Fungz.

Rusts—Occur on the leaves; similar in appearance and closel
related to those on poplar. The alternate host for one specie
is the larch and apparently there is another whose alternate ho
is not yet determined. Rept. 1915, p. 450.

MANUFACTURERS AND DEALERS IN SPRAY APPARATUS AND SUPPLIES.

Prospective purchasers should write to these firms for catalogues and prices.

MANUFACTURERS OF SPRAYING MACHINES.

Aspinwall Manufacturing Co., Jackson, Mich. (Hand and power potato
sprayers.)

Barnes Mfg. Co., Mansfield, Ohio.

Bateman Mfg. Co., Grenloch, N. J.
power.)

Bean Spray Pump Co., Lansing, Mich. (Hand and power outfits.)

Brackett, Shaw & Lunt Co., Somersworth, N. H., 62 No. Washington St.,
Boston, Mass. (Hand and power outfits.)

Brown go.,)E. C., Rochester, N. Y. (Compressed air, hand and power
outfits.

Church, Stephen B., Seymour, Conn., 64 Pearl St., Boston, Mass. (Power
and hand sprayers.) s

Crestline Mfg. Co., Crestline, Ohio. (Sprayers.)

Cushman Sprayer Co., St. Joseph, Mo. (Power outfits.)

Dayton Manufacturing Co., 2240 BEast Third St., Dayton, Ohio. (Hand
sprayers.)

Deming Co., Salem, Ohio. (Hand and power outfits.)

Douglas, W. & B., Middletown, Conn., (Hand and power pumps.)

Field Force Pump Co., Elmira, N. Y. (Hand and power pumps.)

(Hand and power sprayers.)
p P
(Iron Age sprayers for hand and

MANUFACTURERS OF INSECTICIDES AND FUNGICIDES.

Blanchard Co., Jas. A., Hudson Terminal Bldg., 30 Church St., New
York. (Insecticides and fungicides.)

Bowker Insecticide Co., 43 Chatham St., Boston, Mass.
and fungicides.) -

Devoe & Raynolds Co., Inc., 101 Fulton St., New York. (Arsenical
poisons.) E

Frost Insecticide Co., 20 Mill St., Arlington, Mass.
and apparatus).

General Chemical Co., 25 Broad St., New York.
and fungicides, atomic sulphur and B. T. S.

Glidden Co., Cleveland, Ohio. (Insecticides and fungicides.)

Grasselli Chemical Co., 80 Maiden Lane, New York. (Insecticides and
fungicides.) g

(Insecticides

(Spray chemicals

(General insecticides

Fitzhenry-Guptill Co., 135 First St., Cambridge, Mass. (Power sprayers.

Friend Mfg. Co., Gasport, N. Y. (Power and hand pumps.)

Goulds Mfg., Co., 58 Pearl St., Boston, Mass.; 16 Murray St., New York
(Hand and power sprayers.) :

Hardie Mfg). Co., Hudson, Mich.; Hagerstown, Md. (Hand and powe

umps.

Hayé)s Pump and Planter Co., Galva, Ill.

Humphryes Mfg. Co., Mansfield, Ohio.

Hurst Mfg. Co., H. L. Greenwich, Ohio.

Leggett & Brother, 301 Pearl St., New York. (Hand and power dustin
machines.)

Myers & Brother, F. E., Ashland, Ohio. (Hand and power pumps.)

Niagara Sprayer Co., Middleport, N. Y. (Dusting machines.)

Rumsey Pump Co., Ltd., 49 Federal St., Boston, Mass. (Hand and
power pumps.)

Spramo%or )Co., 107-109 Erie St., Buffalo, N. Y. (Hand and powe
outfits.

Ward-Love Pump Corporation, Rockford, IIl.
poses.)

(Spray pumps.)
(Hand and power pumps.)

(Pumps for all pur

Heil Chemical Co., Henry, St. Louis, Mo. (Spray chemicals.)

Hemingway & Co., Inc., Bound Brook, N. J. (Arsenical poisons.)

Interstate Chemical Co., 12-20 Bay View Ave., Jersey City, N. J. (In-
secticides and fungicides.)

Kentucky Tobacco Product Co., Louisville, Ky. (Nicotine solution.)

Kil-Tone Co., The, Vineland, N. J. (Insecticides and fungicides.)

Lavanbur)g Co., Fred L., 100 William St., New York. (Arsenical poi
sons.

Leggett &) Brother, 301 Pearl St., New York.
cides.

Mechling Bros. Mfg. Co., Line St., Camden, N. J.
fungicides.)

Merrimac Chemical Co., 33 Broad St., Boston, Mass.

(Insecticides and fungi-
(Insecticides and

(Lead arsenate.)
1




National Color and Chemical Works, Selling Agents for Taylor Chemical
Co., 59th St. & 11th Ave., New York. (Carbon disulphide.)

Niagara Sprayer Co., Middleport, N. Y. (Dusting materials.)

Nitrate Agencies Co., 85 Water St., New York. (Arsenical poisons.)

Pratt Co., B. G., 50 Church St., New York. _(Miscible oils.)

Riches, Piver & Co., 30 Church St., New York. (Arsenical poi-

sons.)
Rober'fiso)n Co., The J. T., 147 Richmond Ave., Syracuse, N. Y. (Miscible
oils.

Roessle};i &)Hasslacher Chemical Co., 100 William St., New York. (Cy-

anide.

Sherwin-Williams Co., 601 Canal Road, Cleveland, Ohio. (Lime-sulphur

_and arsenical poisons.)

Smith Co., H. J., Utica, N. Y. (Insecticides and Fungicides.)

Thum Co., 0. & W., Grand Rapids, Mich., 15 India St., Boston, Mass
(Tanglefoot.)

Vreeland Chemical Mfg. Co., 50 Church St., New York. (Insecticide
and fungicides.)

CONNECTICUT DEALERS IN SPRAYING SUPPLIES.

Dealers in spraying materials can usually be found in each town. Some of the larger firms are mentioned below.

Apothecal;ies Hall Co., 24 Benedict St., Waterbury. (Wholesale drug-

gists.

Barnes Bros., Yalesville. (Insecticides and fungicides.) :

Cadwell & Jones, 1084 Main St., Hartford. (Pumps, insecticides and
fungicides.) Y )

Grasselli Chemical Co., River St., New Haven. (Insecticides and fungi-

) cides.)

Henry & Son, W. A., Blue Hills Farm, Wallingford. (Friend sprayers.)

Jewell, Harvey, Cromwell. (Agent for Hardie hand and power sprayers.)

Leete Co., The Chas. S., 299 State St., New Haven. (Wholesale druggists.}

Lightbourn & Pond Co., 39 Broadway, New Haven. (Pumps, insecti-
cides and fungicides.) )

Platt Co., The Frank S., 450 State St., New Haven. (Pumps, insect;
cides and fungicides.) )

Sisson Drug Co., 729 Main St.; Hartford. (Spraying machines an
insecticides.) ;

Whittlesey Co., The Chas. W., 259-271 State St., New Haven. (Whole
sale druggists.) . :
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A Study of the Bulb Mite.

(Rhizoglyphus hyacinthi Banks.)

By PriLip GarmaN, Pu.D.

Inspection of over a million bulbs in Connecticut during 1919
brought to light the significant fact that nearly all shipments con-
tained the bulb mite R. hyacinthi Banks. In many shipments
only a few infested bulbs were found, but in others as high as
fifteen to twenty per cent. were apparently destroyed. Ship-
ments were, however, frequently delayed in transit according to
reports, a state of affairs doubtless responsible for the poor condi-
tion of many bulbs when they arrived at their destination. Rotten
bulbs, too, are not always the result of mite infestation alone,
there being several other causes of rot and disease—but the almost
universal presence of the mifes in decayed bulbs has led to the
present study of the life history, habits and control of the pest.

‘Woods! claims that the Bermuda lily disease, caused in part by
miteinfestation, results in a yearly loss of 20 to 60 per cent. of
the entire crop where the plants are forced. Destruction of bulbs
has also been noted by many other American and European
workers.

The injurious effects of the species in Connecticut were first
described in the report of the State Entomologist for 19152, when -
3000 Easter lilies were destroyed. Since then, no specific case
in which extensive damage was done, has been reported to this
office, but there is doubtless a small per cent. of loss each year

which should be prevented by proper inspection, care and treat-
ment of the mite-infested bulbs.

DISTRIBUTION OF THE SPECIES.

The bulb mite has been reported in foreign shipments to various
states and to Canada. Shipments of bulbs to Connecticut come
mostly from France, Belgium and Holland, but what is apparently
the same species was found in one shipment received from Japan.
It has also been reported in shipments of bulbs from the Bermuda
Islands and thus seems to hsave a fairly wide distribution.

TuE NAME oF THE BuLB MITE.

Banks? in 1906, listed under the name of Rhizoglyphus hyacinthi
Boisduval a species of mite which he found in bulbs. Since that

1 U. 8. Dept. Agr. Div. Veg. Phy. & Path. Bul. 14: 1897.
15

2 Conn. Agr. Exp. Sta. Rep. 190: 19
3 Banks, N., Revision of the Tyroglyphidae, U.S.D.A. Bur.Ent.Tech.
Ser.13: 21: 1906.
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time Americans have religiously followed the name hyacinthi in
preference to the name echinopus of European authors. Michael',
however, places hyacinthi as a synonym of echinopus, with the
remark that hyacinthi of Boisduval is a nomum nudum being
listed without deseription. Michael is, eorrect in this statement,
since the original description given by Boisduval is very meager
and is not sufficient for purposes of identification. However, the
description of echinopus given by Fumouze and Robin® shows
that the latter may also have considered a different species; for
the species in hand differs from it (and also Michael’s description)
in important particulars.

The most striking of these characters are the chitinous thick-
enings on the fourth pair of legs, which occur both in normal and
heteromorphic males. Michael states that the only species bear-
ing this character is R. crassipes Haller, which was originally
described as an American species®, but crassipes differs (in other
particulars), from our species, and we are forced to conclude that
either the chitinous thickenings have been overlooked or the
species may be different from alldescribed. species. Inasmuch
as Michael (L. c., p. 83) says emphatically that “there are not any
suckers on the leg of the male of any species except E. crassipes
Haller” we are able to conclude that he must have examined the
species which he described, for this particular character. Exami-
nation of material from the U. S. National Museum shows chiti-
nous thickenings on the fourth pair of legs in R. hyacinthi and R.
rhizophagus. The rather frequent presence of the dimorphic male
excludes the species in hand from rhizophagus and refers it to
hyacinthi. As already intimated, a search through Boisduval’s
works has revealed no adequate description of this species and
either his name hyacinthi must be disregarded or the authority
changed from Boisduval to Banks. The latter course is to be
preferred and the name Rhizoglyphus hyacinthi Banks instead of
Rhizoglyphus hyacinthi Boisduval should be used, since Boisduval’s
name cannot be connected with any known species.

For convenience the description given by Boisduval is quoted
herewith. Bank’s description of the species is found in Bur. Ent.
Tech. Ser. Bul. 13, p. 21, 1906 (pl. V fig. 49).

DESCRIPTION BY BOISDUVAL.
Entomologie Horticole p. 86: 1867.

“Nous ne trouvons mentionné nulle part I'acarus de la Jacinthe, nous
ne savons pa s’il n’a pas deja ete observé par quelque naturaliste. Nous
lui donnons le nom provisoire d’acarus des Jacinthes Acarus hya-
cinthi.”

1 Michael, A. D., British Tyroglyphidae II: p. 85: 1903.
2 Jour. Anat. Phys, V: 287: 1868.
8 Haller, Archiv Naturgeschichte, 50: 218: 1884.
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GENERAL DESCRIPTION.

Egg (Fig. 2, No. 6),—The is ellipsoi hi 1 3
N VoA 'si)ze. egg 1; psoidal, white and semitransparent;
Larva (Fig. 2, No. 2),—Small, white, somewhat ovoid in shape; genital
suckers absent. Cephalo-thorax with two long setae on the frontal margin
above, and two near the caudo-lateral angle; no minute bristles between the
latter as in the adult; venter of the thorax with a clavate sense organ
(Fig. 2, No. 3) between the bases of the first and second coxae on each side
and small setae mesad of these; front tarsi with strong spines as in the adult
but the clavate hair much longer than the spine immediately beyond it
tip of the tarsus with three slender setae; front tibiae with the usual
long setae on the dorsum, the patella (3rd segment from end beginning
with tarsus) each with two shorter setae on the dorsum as in the adult.
Abdomen with one pair of legs, the tarsi of each of which bears a long
heavy spine and longer seta on the dorsal surface and three spines on the
ventral; tarsal claw very stout; tibiae each bearing a single long seta
on the dorsal surface; lateral margins of the abdomen with four setae on
eacél} mdg and a pair near the anal opening.
.25P1€}e] -sl -E?I;:lll};l fadfter emergence from the egg, .15-.2 by .1 mm., full grown,
rotonymph (Fig. 2, No.1),—Similar to the larva in size and sha
larger and provided with four pairs of legs instead of three; rostrurll)lea: 1u111;
adult; cephalo-thorax as in adult; with two long setae on the frontal margin
of the dorsum and two near the caudo-lateral angle; no minute setae be-
tween the latter; the front tarsi have, in common with the adult, a
minute clavate hair at the base and to one side of the large clavate hair;
and between the larger clavate hair and the spine (immediately beyond) is
a smaller spine about one-fifth the length of the latter ; tip of front tarsi
with three slender setae each. The fouth pair of legs has only one seta
at the tip of the tarsus and there is no dorsal spine on that segment;
however, there is a strong lateral spine and a ventral spine. Judginé
frlg)lzzo Ii;l;(lan i)%mii al}d st:%ae on t}%eltarsi of leg three in the larva and the
t , the four air of legs i
gel’i‘lllll'd the third pair of ’Sle Iarva.g GRS He
is stage is most easily distinguished from the tritonymph ich i
resembles more closely tl}l’an other stages, by the app}éargn’ce?v }cl)lfc};};g
geénital suckers. In the protonymph only two make their appearance
xh;}: Om the tglfcé)nymph_ the}l}'e are th?ee or four (see Fig. 2, No. 5). There
Iso some difference in the tarsi of the four ir of -
sessing no dorsal spine in this stage. PN e S TR

Length full grown, about -4 mm., width about .2 mm.

Deutonymph or hypopus (Fig. 2, No. 11),—Oval in shape, dorsum convex;
vlelbp@er flat; color brown, the body heavily reinforced throughout with
chitin. ~ Rostrum apparently reduced to a small cylindrical projection
entirely covered by the cephalo-thorax; distal end of rostrum with two
long setae, and a smaller one at the base of each. Mouth parts wanting;
cephalo-thorax with two long setae on the front margin placed closel);
i:ogether, and about the same length as the long setae of the rostrum;
egs for the most part without the heavy spines of the adult, the latter
replaced in most cases by setae; tarsal claws long, curved rather sharply;
tarsi of first pair of legs with four slender setae at tip and two near middle
of ventral surface. There is also a heavy spine on the ventral surface;
al large clavate hair nearly half as long as the segment, and a smaller
Favate hair and small seta on caudal surface near the larger one. In
ront of the larger clavate hair there is also a long seta; front tibia with
a long seta on dorsum and a single spine on each side; patella with a
single seta at tip instead of two, as in all other stages. Abdomen with
ﬁonsplcuqqs expl_xlsorK vesicles on either side; margin composed of thick
teavy chitin, which shows prominent striations under magnification; ven-
er with conspicuous suckers as in Fig. 2, No. 11, one on each side of the
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anal opening, two caudad of this, then a row of four, and finally two more
Surrounding the eight caudal suckers is a squarish ring which is thickened
at each of its four corners, making it appear as if four additional suckers
were present; conspicuous lines of chitin on the venter, extending cepha-
lo-mesad from the anal opening and each coxa of legs III and IV; third
and fourth pair of legs short and usually hidden by the overhanging body
wall when viewed from above; tarsi with four setae and two heavg spines
at tip; tibiae with a long seta near tip, on dorsum; margin of abdomen
with four, minute marginal setae. .

Length, .2-.3 mm. Width .13-.18 mm.

Tritonymph (Fig. 2, No.9),—Color white, translucent or semiopaque, legs
brown or tinged with pink. .

Rostrum and cephalo-thorax agreeing in nearly all particulars with the
adult female. Abdomen as in the adult as regards setae; but the geni-
talia undeveloped; the genital suckers consist of four indistinct suckers
closely approximated (Fig. 2, No. 9).

Length .5-.6 mm, width .3-.3.5 mm.

Adult (Fig. 3, Nos. 12-15; Fig. 2, Nos. 4, 5, 7 and 8),—Color white, body
somewhat transparent; legs epimera and rostrum brown, sometimes with
a pinkish hue. Py

Rostrum with large mandibles, which are chelate, maxillary palpi with
two distinet segments closely joined to the rostrum and a very small
projection at the tip, which may represent a third segment. KEach of
the longer segments with a minute seta, and a longer seta on each maxilla;
cephalo-thorax narrowed rapidly in front, the sides gently curved, the
front margin with two long setae extending beyond the rostrum and
placed closely together; near the caudo-lateral angles of the dorsum are
also two long setae between which are two usually minute hairs; venter
of cephalo-thorax with conspicuous epimera, the front epimera being united
on the mesal line; between the first and second epimera on each side
there is usually a small seta; first two pairs of legs thicker than the last
two, 5-segmented, the tarsi of the first pair provided with spines and
setae as follows: a large clavate sense organ, near the proxima lmargin
on the dorsum, and a large heavy spine just distad of this; a much
smaller clavate hair at one side of the larger sense organ, about half its
length; between the larger clavate sense organ first mentioned and the
spine distad of it is a smaller spine about one-third its length; at the tip
of the tarsus above there is also a large spine with three setae surrounding
it, one of which is much smaller than the rest; ventrad of the tarsal claw
there are usually three or four heavy spines, grouped together and another
proximad of these; there is a long seta near the proximal spine and a
very inconspicuous one on the opposite surface of the tarsus; tarsal claw
not sharply curved; tibia with a long seta on the dorsum near the distal
end which is often as long or longer than the tarsal segment; there is a
single stout spine on the caudal and ventral surface of this segment; the
patella has two closely placed setae near the distal margin of the dorsum
and the femur has a single long seta on the ventral surface; the second
tarsus is essentially the same as the first, except that the smaller
clavate hair or sense organ, and the small spine (between the larger hair
and the spine immediately distad) are wanting; one seta is also lacking
from the tip; the third and fourth pairs of legs lack the clavate sense
organs and are different in the two sexes. In the female and normal male
the third pair of legs are similar; there is a long thick spine at the tip of
the tarsus, above and below which is a long slender seta; on the caudal
surface of this segment there is also one seta and there is a spine on the
opposite surface; the ventral surface has a spine shortly distad of the
middle and a group of about four ventrad of the tarsal claw; the latter is
sharply hooked. The third pair of legs of the dimorphic male are much
thicker than the third pair of the female or normal male. There are
four long setae at the tip, and the tarsal claw seems to be fused with the
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tarsal segment (Fig. 2, No. 10); the fourth pair of legs differ in the two
sexes but are the same in dimorphic and normal males. In the female
there is a distal spine on the tarsal segment just above the claw and one
lateral (caudal surface) and one ventral spine in addition, besides a group of
three just beneath the claw. There are usually three setae, one above
and another below the distal spine and one lateral seta; in the male the
distal dorsal spine is wanting, being replaced by a chitinous thickening
sometimes called a sucker; proximad of this is still another thickening
and between the two a single seta; the segment possesses the usual number
of spines below the claw on lateral and ventral surfaces (Fig. 2, No. 7).

In the female the lateral surfaces of the abdomen are provided with
about five setae on each side; the ventral surface with three minute setae
on each side of the genital opening and one between the third and fourth
coxae, a small one in front of and to one side of the third coxae and a
long one on each side of the anal opening; the genital opening forms an
inverted V-shaped figure with two genital suckers on each side (Fig. 3,
No. 14); the dorsum has five setae on each side, of which the caudal pair
are the longest.

In the male there are the usual five setae on lateral and caudo-
lateral surfaces of the abdomen and one minute seta between the third
and fourth pairs of legs on ventral surface, and a smaller one in front of and
to one side of the third coxae; genital opening as in Fig. 3, No. 12 with two
genital suckers on each side. Caudad of the genital opening are found
two larger disc-like suckers, with a minute seta, caudad and cephalad,
and usually a row of four longer ones caudad of the suckers; setae of the
dorsum as in female.

Variations—There seems to be some variation both in the length of
the setae of the legs and body and also in the thickness of the tarsal
segments. Of seventeen individuals, however, measured with microm-
eter the ratio of width to length of tarsus IV ranged from 1-1.6 to 1-2.5,
both sexes being examined. There is also a great variation in the depth
of the depressions on the dorsum of the adult, they being almost obliter-
ated in some individuals.

Length, female .47-.95 mm; male .5-.6 mm. Width, female .3-.4 mm;
male .25-.3 mm.

v

Host PranTs INFESTED AND THE INJURY RESULTING FROM
THE INFESTATION.

Narcissus (Plate I, b; II, a; ITI, b), hyacinth, tulip, crocus and
Easter lily bulbs, are infested by the bulb mite. In the laboratory
it has been reared on onions and potatoes, and is probably capable
of subsisting on almost any tuber or bulb. Its common occurrence
in narcissus and lily bulbs may be due to the fact that these bulbs
offer least resistance to attack since the scales are loose and the
mites find it easy to penetrate to the interior. Tulips are least
injured, owing to their outer skin and tight-fitting scales which
have no place for the mites to enter. Hyacinths seem to be less
easy to penetrate than narcissus, while onions, artificially infested
with mites, were not injured unless they were partly rotten or
bruised in the beginning.

That the mites are able to feed on healthy tissue seems evident
both from numerous references to this particular ability by vari-
ous writers and from the experience of those connected with this
office in the case of the Bermuda lilies already mentioned. A small
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Figure 3. Adult bulb mite (Rhizoglyphus hyacinthi Banks), enlarged

i i ; et R 4 80 times. 12. Male, ventral view. 13. Female, dorsal view. 14. Fe-
Figure 2. The bulb mite (Rhizoglyphus hyacinthi Banks). 1. Proto- § . ¢ i

nymph, enlarged about 80htimes. 21 Lafrva, e;lla}r]ged abolut 80 times. B9, ventral view, 15, Mals, darsal view.
3. Larva, sense organ of the ventral surface of the cephalothorax. 4. i i in which
Front tibia and tarsus of the female. 5. Fourth tibia and tarsus of » nqmber of tests have been qonductefi bybﬂii WrJIteI‘t}llese Fapte
male. 6. Egg, enlarged about 80 times. 7. Fourth tibia and tarsus of : mites entered and fed on growing narcissus bulbs. In s
the female. 8. Front tibia and tarsus of the female. 9. Tritonymph, . rotten bulbs containing mites were placed in pots of soil just
enlarged about 80 times. 10. Fourth tibia and tarsus of dimorphic male.

‘ d the mites readily left the rotten and
11. Deutonymph or hypopus, enlarged about 80 times. : belowlthe healthy ones an € m y
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entered the healthy bulbs. Plate I, b, shows one of the infested
bulbs.

Welsford! claims that the rot of narcissus bulbs is transmitted

by the minute worm or nematode, Tylenchus devastatriz*, and
not at all by the mite, Rhizoglyphus echinopus. This worm, how-
ever, has not been found in many of’the rotten bulbs examined,
while in few cases have mites been absent from diseased examples.
Welsford himself admits that the bulb mite does a great deal of
damage, but he does not consider it equal in importance to the
nematode as a carrier of disease.

Lire HisTory.

Few people in America seem to have studied the life history of
the bulb mite. The most recent work is that of Yagi?, a Japanese,
who published a preliminary note on the life cycle in 1919. In
this, he makes known the following facts: “The mite moults twice
and the duration of one generation is about ten days in August,
and twenty in June. Temperature is the chief factor in this varia-
tion and has an important effect on the embryonic development—
the number of eggs laid by one female varied from 9-59, each
being dropped singly on the surface of the bulb. The larva is
sluggish and bores in the tissues of bulbs and grape vines. The
adults mate within 2-8 hours after reaching maturity and ovipo-
sition begins on the day of mating. The life of the female is
about two to four weeks in summer while that of the male is
shorter.”

Michael® reports one case in which he reared echinopus from egg
to adult in 33 days. He observes three moults instead of two as
noted by Yagi. Careful studies by the writer indicate that hya-
cinthi moults three instead of two times, thus confirming Michael’s
statement in this regard. When hypopi appear, however, four
moults accur instead of three. The life period obtained at room
temperature 60-75° F. (averaging about 68°) varied from 17 to
27 days; with temperature ranging from 70-80° F., 9-13 days. The
mite becomes torpid at 50-55° F. and at about 95°. The air in
which the mites lived during the time they were observed was
kept as near optimum humidity as possible, which condition was
judged largely by daily observance of the amount of moisture
contained in the lens paper with which each cell was provided.

The period of incubation lasts from 4-7 days. A six-legged
larva emerges from the egg and the mite lives in this condition
3 to 8 days. The last day or so of this period, sometimes two

* Now T. dipsaci Kiihn.

t Welsford, E. J. Investigation of bulb rot of narcissus. Ann. Appl.
Biol. 82: 36-46: 1917.

2 Yagi, N. Berichte Ohara Inst. Landwirtsch. Forschungen I: 349-360:
1918 Abstract in Rev. Appl. Ent., VII: 439-440: 1919.

8 Michael, A. D. British Tyroglyphidae. Vol. II: 92-93: 1903.

b.

PLATE 1.

a. Flies, (Scatopse pulicaria Loew) with hypopi of the
bulb mite clinging to them, enlarged 7 times.

Mite infestation just beginning in a growing bulb. Its progress is
indicated by the dark lines between the scales, natural size.



PLATE"

PLATE III.

a. Mites from a rotten bulb, enlarged 8 times.

a. Rotten bulb with base removed showing mites, twice
natural size.

b. Infestation just beginning in a healthy bulb, natural

b. Bulb completely destroyed and containing a great many L

mites, natural size.
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days, is spent in a torpid or quiescent condition and at this time
the larva swells so that the separating line between the thorax
and abdomen is lost. On moulting the larva acquires two addi-
tional legs, making eight in all. The next period, which may be
known as the protonymph* lasts two to four days, after which
follows a second quiescent period of about two days and a second
moult takes place. This time there is no increase in the number
of legs or much change in form unless a hypopus or resting stage
is produced. If normal in form the mite, now known as the
tritonymph*, again goes into the quiescent state which lasts 1-2
days; and moults. The adult mite then emerges. If, however,
the hypopial state appears after the second moult, the mite may
rest for one or two weeks or more, afterwards moulting and giving
rise to the tritonymph. The latter then moults and the adult
mite emerges as before.

Adults mate a day orso after becoming mature and the eggs are
soon laid, beginning with a few daily at first and later increasing
in number up to six or eight. Two females observed laid ten
eggs per day for four successive days, but this is rather unusual.
The number of eggs laid has been found to vary considerably,
some females laying more than one hundred, others laying only
a few. One individual laid 130 eggs in all, while one other laid
81, and still another 59. The males usually die shortly after
mating, but if kept separate have been observed at this laboratory
to live for more than two months. Females also live from one to
two months or more if properly fed and cared for.

The following shows the course of the life history:

Cycle in which hypopial stage vs skipped.
Egg—Ilarva—{first nymph—third .nymph—adult female.
Egg—Ilarva—first nymph—third nymph—dimorphic male adult,

normal male adult.
Cycle with hypopial stage.
Egg—larva—first nymph—hypopus—third nymph—adult female.
Egg—Ilarva—first nymph—hypopus—third nymph—dimorphic male adult,
normal male adult.

TrE DiMorPHIC OR HETEROMORPHIC MALE.

The dimorphic male with enlarged third pair of legs (Fig. 2, No.10)
has been thought by some to be a distinct species, but it has been
definitely proven by others to be merely a form of more or less
infrequent occurrence. In one lot of mites examined 36 males
were seen without encountering a single dimorphic form. In other
lots the males with and without enlarged legs appeared in about
equal numbers. The dimorphic males breed freely and the off-
spring consists of both females and normal and heteromorphic

* The hypopus is regarded as the deutonymph, and is frequently inter-
polated between protonymph and tritonymph.
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males. One specimen was seen with an enlarged third leg on
one side and a leg of normal size on the other. The exact function
of the dimorphic male is not clearly understood, nor do we under-
stand the causes which bring about such remarkable differences
in this sex. g

Tae Hyporus.

Rather complete studies of the hypopus of echinopus have been
made by Michael and other European authorities, and it is now
regarded as a normal period in the life history of the mite. Briefly
explained, it is a form similar to some of its ancestors which is
produced from time to time from no apparent reason other than
a strong tendency to revert to type and ‘“is a provision of nature
for the distribution of the species occurring irrespective of adverse
conditions'’. Notwithstanding, the fact remains that is often
impossible to distinguish between favorable and unfavorable con-
ditions and it seems certain that conditions promoting their develop-
ment are not always at hand. The following notes relate to the
development of the hypopus.

First of all it has appeared that hypopi are much more numerous
in jars where the bulbs are rotted enough to leave them in a wet,
sticky condition. Hypopi are produced in dry as well as moist
cells, but more rapidly and frequently more abundantly in the
moist cells. This was demonstrated by use of a moisture gradient
consisting of four hanging drop slides with small cells, clamped to
" a larger piece of glass and with a sheet of lens paper between;
one end of the gradient being placed in moist sand, and each cell
provided with a single pair of mites and the necessary food. The
following shows the results of three tests with the gradient
described. Cell No. 1 in each case was in contact with moist
sand, 2, 3 and 4 further away in the order mentioned. These
tests were then repeated with similar results.

No. of No. of Per cent. Date

cell. mites. of hypopi. Food used. Begun. Examined.
1 111 27 Unfermented May 14 July 7
dry narecissus.
3 83 7 3 « 3 [
4 90 0 « “ “« [ “«
Fermented
2 39 82 hyacinth. X ik b e
3 14 50 (3 “ “ “ 4
4 105 0 « “« “ “ “
. Fresh
i 213 25 narcissus. July 24 Sept. 9
2 60 1 0 « “ “« [ (4
3 2 1 O “© “« “« « “
4 60 " 0 “ “« « « 3

1 Michael, A. D. The hypopus question, or the life-history of certain
Acarina. Jour. Linn. Soc., Zool., XVII; 389; 1884.
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On April first a small tightly corked bottle was provided with
about an inch of moist sand and a number of slices of potato
previously infested with the bulb mite. These mites did not mul-
tiply rapidly but reproduced fairly well and on June 8, 100 indi-
viduals were counted without encountering a single hypopus.
Little or no fermentation took place in the bottle until after this
date and most of the eggs were laid on the outside of the potato and
were fairly dry. However, where the potatoes were in contact with
the sand there was considerable moisture surrounding the develop-
ing mites. Only one hypopus was seen in the bottle until July 1.
During the latter part of July mold obtained a foothold on the po-
tato but the mites continued to breed, many of them being covered
with a wet sticky film. However, even under such conditions less
than one per cent. of hypopi developed—as was seen by examination
on September 9. In order to test the natural ability of the strain
on potato to produce hypopi, mites were transferred to glass cells
with narcissus or hyacinth at several different periods during
the course of the experiment. Hypopi were produced abundantly

. in practically every case the percentage varying from 10 to 809.

In this bottle and five other similar ones made from it hypopi
did not begin to appear in numbers until about October 25, making
a period of some six months when they did not develop. It.is
difficult to explain the appearance of the hypopus in small cell
transfers, but it seems as if some necessary change in conditions
must have taken place.

Hypopi developed in light and dark, when fed on decayed and
sound food, in moist and dry cells and apparently when warm
and cold. They also developed about equally well when the food
was covered with small amounts.of sugar, alcohol (297) and acetic
acid (1%).

Michael used many experiments to try to induce certain species
of Tyroglyphids to develop without producing hypopi, but failed;
and he concluded that hypopus is a normal stage in their develop-
ment. Notwithstanding, in the case”of mites like the bulb mite
in which all individuals do not pass through the hypopus stage,
it seems hazardous to ascribe such a phenomenon entirely to the
inherent atavistic tendency or natural habit of the individuals.
It is well known that in a somewhat similar life cycle found in
aphids, reversion to the sexual forms which are more commonly
skipped are induced largely by changes of weather and food.

Some species of aphids, moreover, may be reared continuously

without reversion, when proper conditions of moisture, temper-
ture, ete., are maintained, and it seems as if something similar
must be true of the mites under investigation, caused by factors
which we have not yet learned -to recognize.

The length of the hypopus stage under favorable conditions
is usually about one to two weeks.
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MIGRATION OF THE SPECIES.

The hypopus is much more active than the remaining stages
in the life ¢ycle of the mite, and has a tendency to wander from
place to place. It will also attach itself to any moving object. At
the time when hypopi become numerous, the bulbs are commonly
well rotted and infested by numerous small fly larvae, one of
which (Scatopse pulicaria Loew) (Plate I, a) was found in large
numbers. The flies of this species were frequently found to be
literally covered with hypopi attathed by means of their ventral
suckers. Other hypopi were seen riding peacefully on the backs
of predaceous mites, and still others have been found attached
to lepidopterous larvae. The mite is thus afforded an admirable
means of transportation, of which it is capable of taking full
advantage because of its structure and habits.

The tables below show the length of the various stages as deter-
mined at this laboratory. :

TaBurar Lire HisTory or THE BUurLs MitE

LENGTH OF EGG STAGE.

Length of Number Dates.
stage days. observed. ]
1919.
Temperature 60°-75° F.
74 8 Sept. 29-Oct. 6.
615 3 Oct. 10-Oct. 17.
7 el Oct. 10-Oct. 17.
615 4 Oct. 10-Oct. 17.
: 1920.
Temperature 70°-80° F.
4 2 July 15-July 19.
3 2 July 16-July 19.
4 3 : July 16-July 20.
4 8 July 16-July 20.
LENGTH OF LARVAL STAGE.
Length of Number Dates.
stage days. observed.
1919.
Temperature 60°-75° F.
8 1 Oct. 3-Oct. 10.
6 1k Oct. 6-Oct. 11.
7 2 Oct. 6-Oct. 12.
6 2 Oct. 17-Oct. 21.
6 1 Oct. 17-Oct. 22.
6 2 Oct. 17-Oct. 22.
614 2 Oct. 16-Oct. 21.
L 1920.
Temperature 70°-80° F.
2 2 July 19-July 21.
3 8 July 20-July 23.
3 2 July 18-July 21.
4 1 July 19-July 23.
5 3 July 19-July 24.
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LENGTH OF FIRST NYMPHAL STAGE (PROTONYMPH).

Length of Number Dates.
stage days. observed.

Temperature 60°-75° F.

1919.

3 1 Nov. 10-Nov. 13.
3 1 Nov. 12-Nov. 15.
4 1 Nov. 11-Nov. 15.
3 1 Nov. 8-Nov. 11.
4 1 Nov. 8-Nov. 12.
8 1 Nov. 16-Nov. 24.
5 1 Nov. 19-Nov. 24.
3 1 Nov. 20-Nov. 23.
2 1 Nov. 20-Nov. 22. «
) 1920.
Temperature 70°-80° F',
2 i 1 July 21-July 23.
2 1 July 21-July 23.
2 1 July 21-July 23.
1 2 July 21-July 22.
2 2 July 21-July 23.
LENGTH OF HYPOPUS STAGE (DEUTONYMPH).
Length of l\ll;umbeé Dates.
stage days. observe 1920.
Temperature 65°-75° F.
12 i 1 March 15-March 27.
7 1 March 29-April 5.
5 1 April 17-April 22.
7 1 April 10-April 17.
13 1 April 10-April 23.
LENGTH OF THIRD NYMPHAL STAGE (TRITONYMPH).
Length of I}I)umbeé Dates.
stage days. observed. N 1919.
Temperature 60°-75° F.
4 v 1 Nov. 15-Nov. 19.
3 1 Nov. 11-Nov. 14.
4 1 Nov. 12-Nov. 16.
3 1 Nov. 24-Nov. 27.
3 1 Nov. 23-Nov. 26.
4 1 Nov. 22-Nov. 26.
1920.
Temperature 70°-80° F.
3 1 July 23-July 26.
3 1 July 24-July 27.
2 yl July 25-July 27.
3 1 July 24-July 27.
2 1 July 23-July 25.
2 2 July 22-July 24.
2 1 July 23-July 25.

Variations obtained in length of life cycle 9-29 days (with hypopus
absent from the cycle); with hypopus included 14-42 days.

OTHER SPECIES OF MITES AND PREDACEOUS ENEMIES.

Several predaceous mites (Parasitidae) and the Tyroglyphid,
Histiostoma rostro-serratus have been found frequently, but the



Insecticide used.

TesTs oF Varrous OrILs.

Strength of

Length of Number Number Per cent. Dates.

Notes.

material used. exposure. alive. dead. killed 1919,
Fir tree oil* 1 pt.**—320 pts. water 2 min. 23 143 86.1 10/17 All & i
ScaLeclde 1 pt.—25 pts. water 2 min. 400 3 i 10;17 et 1ncl‘}1ded.
: 1 pt.—15 pts. water 10 min. 500 0 0 L11:420 S 4
Len‘%on 9‘11 % pz.—%go pts. water 14 hr. 149 1 .6 A
pt.—10 pts. water 5 hr. 10 0 0 H i only.
e ,“ = 1 pt.—25 pts. water 2 hrs. . 48 2 40 12713 el
Sch‘l‘larr S Inse‘?tlmde 1 pt.—100 pts. water 2 min. 100 0 0 10/17
; 1 pt.—50 pts. water 10 min. 200 2 9 == O0
Check (soaked in tap water) 10 min. 135 5 - 35 S11/20
Tests oF FUMIGANTS.
Carbon disulphide 1 02.—100 cu. ft. 24 hrs. 50  11/17 Room 1
) : 102.—100 cu. ft. 48hrs. 4 106 96.0 11;20-22 e t?mpe‘fature‘
1 0z.—100 cu. ft. 48 hrs. 36 11 234 11/20-22 Room temperature; hypopi only.
Tests or HeAT, NicoriNe, FORMALIN AND COMBINATIONS THEREOF.
Insecticid d. St th of L
R e Tnsecticide. i e L e S
Heat as G 1 hr 0 200 100 11/30  Mites i
5 . put in stoppered bottles
: ig° 8 1 hr, 98 2 D22 and heated in an oven with gas.
: 1 hr. 8 2 20 1242 All hypopi and mites on interior

*

** Pt. equals part.

Hot water 5022
“« “ 500 C.
“ « 500 C.
[3 “« 550 C'
« “« 550 C.
« “« 600 C.
« “« 600 C.

409, Formalin 50° C.
0% ¢ 50° C.

Nicotine sulphate R*

Nicotine sulphate R {

and soap

Nicotine sulphate

and soap R
Nicotine sulphate 51°¢ C.
“« «“ 500 C-
Nicotiné oleate R
Nicotine oleate S5082C:
“« “ 500 C.

13 «“« 500 C'

P ~ 50%C.

Check (no treatment)

*R =room temperature.

1 hr.
10 min.
10 min.
10 min.
10 min.
10 min.
20 min.
1-20 (2%) 2 min.
1-20 (2%) 10 min.
1-800 2 min.
1-400 soap 10 min.
2 1bs. 50 gals.
(4 “ “« 24 hrs.
14
1-400 5 min.
1-400 10 min.
Moore’s** | 10 min.
formula
Moore’s formula 5 min.
AL 5 5 min.
14 strength of above. 5 min.
Same as above. . 5 min.

Tap water used at about 20° C.

This insecticide is now difficult to obtain on the market.

o oOoocCowWoo

16

500
64

221

(7] —
Sooch B oo

140

100

100 100
2 20
50 100
10 100
200 100
200 100
38 70.3
32 100
50 9.0
11 14.6
| ittt
1105 160
131 - 92.9
14 87.5
48 96
50 100
21 100
100 100
0 0

12/2
12/3
12/3
12/16
12/16
12/5

12/23

12/23
11/17

11/20

11/20
1920.
1/17
11/26

1/14

1/14
1/14
1/15
1/15
1/19

of bulb were dead at end of
period.

N(?‘ hypo‘I‘)l seen.
Hypopi only.

Hypopi only.

Tgnplpgrature fell from 60° at
beginning to 52° at end of period.
Hypopi and all mites on interior
of bulb were killed.

Hypopi and normal mites ob-
served alive. \

Hypopi only.

Some of mites on interior of
bulb were dead.

Hypopi only.

No hypopi. Many mites on in-
terior of bulb killed.

Very few hypopi.

Hypopi only.

Normal mites only.
Hypopi only.

Normal mites.
Hypopi only counted.

**Nicotine oleate made by combining 10 parts kerosene with 114 parts commercial oleic acid, and then 214 parts of 409,

" nicotine solution.

Jour. Econ. Ent. XI: 342, 1918.

10 parts of water were added and the whole quantity then mixed with 480 parts of tap water.
The oleic acid from which nicotine oleate is prepared is difficult to obtain.

See

‘GG NELATING NOLLVIS INEWINHIXT LODLLOTNNOD

8CI

‘ALIN 971049 HHL 40 XdALS V

6cI
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latter seems to flourish best in wet rotten bulbs and has not been
observed to feed on healthy tissue. The small hypopus of this
species is produced abundantly and frequently attaches itself to
Rhizoglyphus or any insect which lives within the bulbs. Histi-
ostoma is much smaller than Rhizoglyphus as is also the hypopus,
compared with that of the bulb mite. "When observed feeding
the adult is much lighter in color and the caudal margins of the
abdomen are less rounded. The predaceous species (Laelaptini)
are very active brown mites slightly larger than the true bulb
mite. In one box of bulbs tontaining about one-fourth bushel,
these enemies became very numerous and were seen running about
over the bulbs like ants. Doubtless they had destroyed many
bulb mites. In another case a Mason jar containing many bulb
mites was entirely cleared of Rhizoglyphus in about a month after
the predaceous species was first noticed in the jar.

The small Cecidomyid fly Lestodiplosis sp.* was also found
feeding upon the bulb mite. The larva is a small, pinkish maggot
about one mm. in length, which crawls about among the mites
and feeds on them.

CoNTROL MEASURES.
Morphological studies show that the mite has no tracheal system

and cannot be killed, theoretically, by ordinary fumigants. Ewing!

demonstrated that 4.1 oz. of potassium cyanide per 5470 cu. ft.
or 1 oz. per 133 cu. ft. of air space was insufficient to kill the bulb
mite. Fumigation at this laboratory with carbon disulphide in
an air tight container, 1 oz. to 100 cu. ft. required 48 hours to
obtain a good kill. Mites on the interior of the bulbs were not
killed even with this length of exposure. Sorauer? recommends
for use against the mite, R. echinopus, the use of a 48 hour carbon
disulphide fumigation or immersion in tobacco extract. 409%,
nicotine sulphate 1-400 with the addition of soap killed only 7.19,
in tests conducted here. Fir tree oil was considerably more effi-
cient, killing 60-909, in some instances, while in bulbs soaked in
water heated to 55° C. nearly 1009, were killed. - Woods® treated
bulbs with mercuric chloride 1-1000 and 1-2000, formalin 1-1000 and
1-2000 without success. A good kill, however, was obtained by
the writer with formalin heated to 50° C. (122° F.), the bulbs
being left for a period of ten minutes. Nicotine sulphate 1-400
heated to 50° C. (122° F.) and nicotine oleate heated to 50° were
also very successful acaricides.

In all cases careful observations were made on the hypopus
because of its greater resistance, and the mites were examined
daily for three days after treatment to be sure of results.

* Determined by Dr. E. P. Felt.
! Ewing, H. E. Oregon Agr. Exp. Sta. Bul. 121: 70: 1914,
? Sorauer P. Pflanzenkrankheiten III: 109: 1913.
18;7Woods, A. F. U. 8. Dep. Agr., Div. Veg. Phy. & Path., Bul. 14:

iR
2.
8.
4.
5.
6.
7.
i
2.
for 10 min.
3.
4.
i
carded.
2.
3.

A STUDY OF THE BULB MITE.

UNSUCCESSFUL TREATMENTS.

Hydrocyanic acid gas (HCN) fumigation, the gas ol:ta.med by usin
potassium cyanide 1 oz. to 133 cu. feet of air space'.
Carbon disulphide 1 02.-100 cu. feet—=24 hr. fumigation. "
Formalin 1 part-1000 parts water and 1 part-2000 parts water—cold?.
Nicotine sulphate 1 part-400 parts water plus soap 2 1bs.-50 gals.—cold.
Schnarr’s insecticige 1 ;;art-lgo parts water.
Scalecide 1 part-15 parts water. ‘
Mecuric chl(g'ide 1 pé)rt-IOOO parts water and 1 part-2000 parts water?.

ParTLy OR ENTIRELY SUCCESSFUL TREATMENTS.

Carbon disulphide 1 0z.-100 cu. feet—48 hour fumigation.
Nicotine sulprl)late 1-400 heated to 50° C. (122° F.)—bulbs immersed

Also nicotine oleate at the same temperature.

Proper care and fertilization of the growing plants. A
Cold storage 33-35° F. (any temperature below 50° F.) to prevent
multiplication of the mites while stored.

TesTs oF TREATMENTS FOR NARcIssus BuLBs To DETERMINE
WHAT INJURY 1IF ANY RESULTS THEREFROM.

131

For convenience, the different treatments and practices for control of
the pest, will be enumerated.

Formalin (2%) heated to 50° C; bulbs immersed for-10 minutes.
Hot water 55° C. (131° F.)—bulbs immersed for 10 minutes.

PracticeEs oF VALUE IN GeETTING RID OF THE MITE.
Selection of bulbs to be planted; all soft and rotten bulbs to be dis-

Check, no treatment

I icid b t Period of | Date of Amo/unt Date of [No. of bulbs
ns%c:éfil 3 :::«Eé:‘i::e Treatment | Treatment In?\fry Examination Tregf:n e
" Nicot 1920 1920
] Nlcotmle v 50° C. | 10 min. | Aug.31| None | Nov. 28 10
oap (2 lbs.—50 gals.) Lo
B e | oo b simin | Auig. 31| Noue' | Nov. 28 10
Soap (2 lbs.—50 gals.)
I Formalin 29, 50° C. | 10 min. | Aug.31| None | Nov. 28 10
s Nicotili;%glphate 50° C. | 10 min. | Aug.31| None Nov. 28 10
b Nicoti hat
8 Nlcomﬁsolgp i 45° C. | 10 min. | Aug.31| None | Nov. 28 9
'- ap (2 lbs.—50 gals.)
| Nlcotlxlleifo%lphate 45° C. 5min. | Aug.31| None Nov. 28 10
Doap (2 lbs.—50 gals.)
: Aug.31| None | Nov. 28 10

3_1 Ewing, H. E. Oregon Agr. Exp. Sta.
~ 2Woods, A. F. TU. S. Dep. Agr., Div.

Bul. 121: 70: 1914.
Veg. Phys. and Path., Bul. 14: 1897.



132  CONNECTICUT EXPERIMENT STATION BULLETIN 225.

A few tests were conducted with narcissus bulbs in order to
be sure that no injury results from the more successful treat-
ments. © Ten narcissus bulbs were first heated to 59-65° C. in
hot, water and left for a period of one-half hour. Two bulbs were
retained as checks. All treated bulbs were killed, but the checks
remained healthy and grew. Shortly after, two narcissus bulbs
were treated with hot water at a temperature of 50° C. for. ten
minutes. These bulbs had fresh roots about one inch in length.
Two bulbs were retained as checks. All bulbs grew, but the
untreated were seen to be in better condition at time of blooming
and on removing from the pots, the original roots of the treated
were found to be dead and a new lot in their place. The table
above is a continuation of these tests and shows that a temperature
of 50° C. is non-injurious to narcissus, if the bulbs are without fresh
roots and the period of immersion is not great.

Paper white narcissus were used in these tests and none of the
bulbs had any fresh roots. Some of the treated bulbs grew better:
and were more vigorous than the checks. All bulbs grew and the
plants were approximately the same height at the conclusion of
the test. ki

CONCLUSIONS.

1. The bulb mite is capable of injuring healthy growing bulbs.

2. Tt is spread from place to place chiefly by means of the
hypopus, which clings to small flies emerging from the decayed
bulbs.

3. The life cycle may be completed in less than a month (9-29
days), or may be extended to a month and a half if the hypopial
stage develops or if adverse conditions prevail.

4. One of the most satisfactory means of killing the mites
was found to be that of dipping the bulbs in nicotine sulphate
1-400 or nicotine oleate, heated to 50° C. Hot water (50° C.)
also kills a good percentage.

5. The authority commonly given for the scientific name
should be changed to Banks and the name should read Rhizo-
glyphus hyacinthi Banks.
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BULLETIN 226
TWENTIETH REPORT

OF THE

State Entomologist of Connecticut

To the Director and Board of Control of the Connecticut Agricultural
Ezxperiment Station:

I transmit, herewith, my twentieth report as State Entomologist
of Connecticut, covering the activities of the year of 1920. The
financial statements are for the state fiscal year ending June 30,
1920. This report contains an account of the various lines of work
placed upon the office by Statute such as inspecting nurseries and
apiaries, and suppressing the gipsy moth, and articles dealing with
the mosquito work of the year, the European red mite and the
apple and thorn skeletonizer, two new orchard pests, life history
notes on the false apple red bug, a sawfly feeding upon Austrian pine
and miscellaneous notes on various economic insects.

Respectfully submitted,
W. E. BrITTON,
State and Station Entomologist.

REPORT OF THE RECEIPTS AND EXPENDITURES OF THE STATE
EnToMoLogisT FrRoM JuLy 1, 1919, To June 30, 1920.

REcEIPTS.
From E. H. Jenkins, Treasurer....... .......... $7,500.00
Account of 1919, Balance................ 1,889.75
State Comptroller, Gipsfr Moth Account. .. 729.21
M. P. Zappe, Automobile Mileage. . ... ... 10.68
W. E. Britton, Automobile Mileage. ... ... 5.10
Interest on Bank Deposits............... 40.06
Sale of ‘old paper i laindsps Wl s i 3.45
PR =1 $10,178.:25
EXPENDITURES.
For Field, Office and Laboratory Assistance:
B. H. Walden,* salary......... $1,499.97
M. P. Zappe, salary........... 1,750.00
Philip Garman, $alary......... 1,666.62
K. F. Chamberlain,t salary . . . . 800.00

*For nine months: remainder paid from mosquito appropriation.
tFor eight months: resigned March 1, 1920.
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Gladys M. Finley, salary. .. ... $704.00

George D. Stone, salary. . .. ... 359.78

Other assistance.............. 217.60
Printing and Illustrations.................. 36,93’67;:51)5
POSTEARO TN sl e il Tk o S oo e Lol 80.46
Btatiomery. .. SR T S0 ey 21.69
Telegraph and Telephone. ............... .. 1.80
Office'Stpplies: ... .. W S AR 82.24
i ord L S R R I D T S 183.46
Laboratory Supplies: s .5 . ..o 8. o0 611.65
Express, Freight and Cartage. .. .0 .. ... . .. 26.40
Rental and Storage......... ARSI ) 1.45
Traveling Bxpenses, . .. w5 0l s v 719.23
LHRGY s v el ISR T T S Y SRl 65.85
Automobile tires and repairs. . ......... .. .. 499.51
Balance/ Cash on Hand. . .'................ 850.44

e 1017825

Memorandum:—This account of the State Entomologist has been
audited by the State Auditors of Public Accounts. The it%lm of $729.21,
credited as having been received from the State Comptroller is really a
transfer from the appropriation for suppressing gipsy and brown-tail moths
and for inspecting imported nursery stock, and covers the time and auto-
mobile mileage of members of the department staff while engaged in
inspecting imported nursery stock.

SuMMARY oF INsPEcTION AND OFFICE WORK.

256 samples of insects received for identification.
95 nurseries inspected.
92 regular certificates granted.
35 parcels of nursery stock inspected and certified.
65 orchards and gardens examined.
17 shipments, containing 87 cases, 814,491 plants imported nursery
_stock inspected.
11 shipments, or 64 per cent. found infested with insects or fungi.
762 apiaries, containing 4,797 colonies, inspected.
33 apxinesacontammg 72 colonies, found infested with European foul
rood.
9 aplariesacontaining 12 colonies, found infested with American foul

rood.
2,576 letters written on official work.
646 circular letters.
454 post cards.
17 reports of inspection to Federal Horticultural Board.
1,007 bulletins, ete., mailed on request or to answer inquiries.
66 packages, sent by mail or express.
25 lectures and addresses at institutes, granges, ete.

PusLications or ExTOMOLOGICAL DEPARTMENT, 1920.
By W. E. Britton:

Nineteenth Report of the State Entomologist (Bulletin 218), 100 pages
5 figures, 24 plates, 10,500 copies distributed in May, 19%b. o [

Insects Attacking Squash, Cucumber and Allied Plants in Connecticut
(Bulletin 216), 21 pages, 9 figures, 8 plates; 10,000 copies distributed
in February, 1920.

Report of Committee on Injurious Insects, Report of Connecticut
Vegetable Growers’ Association for 1919, page 51, 1920.
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Report of Committee on Injurious Insects, Proceedings Twenty-Eighth
Xnnual Meeting Connecticut Pomological Society, page 15, 1920.

Some Phases of Beekeeping in Connecticut, Journal of Economic Ento-
mology, Vol. 13, page 91, February, 1920. 3

A Connecticut Cornfield Injured by Crambus prefectellus Zinck,
Journal of Economic Entomology, Vol. 13, page 222, April, 1920.

More About the Cyclamen Mite, Tlorists’ Exchange, Vol. XLIX, page
285, February 7, 1920.

DEPARTMENT STAFF AND WORK.

W. E. Brirron, Pa.D., State and Station Entomologist.
B. H. WaLpeN, B.AGr., Photographic and General Work.
Irving W. Davis, B.Sc.* Deputy in Charge of Moth Work.
M. P. Zareg, B.S., Inspection and General Work.
KenyoN F. CHAMBERLAIN, T Inspection and General Work. | Assistant
Puinip GArMAN, Pur.D., Research Work. Entomologists.
Joun T. AsawortH,] Acting Deputy in Charge of
Moth Work.
SamueL T. SeaLy,§ Deputy in Charge of Mosquito Work.
Miss Grapys M. Finuey, Clerk and Stenographer.

H. W. CoLEY, Westport, :
A. W. Yares, Hartford, } Apiary Inspectors.

There have been a few changes in the department staff during
the year. Mr. Chamberlain resigned March 1, after a year’s
service. Mr. Davis, who for nearly seven years has been in charge
of the work of suppressing the gipsy and brown-tail moths, re-
signed June 10 to accept a position with the Danielson Trust
Company, of Danielson. Mr. Davis was very successful in his
work and it was with much regret that we accepted his resignation.
Mr. Ashworth has been placed temporarily in charge of the gipsy
moth work. -

Mr. Sealy was appointed deputy to the Director in charge of
mosquito drainage work and began his duties April 19. Mr.
Sealy formerly was employed in this kind of work by the Nassau
County, N. Y., Mosquito Extermination Association.

Mr. Walden, who has been in charge of mosquito work for about
four years, has this season been engaged in photographic work,
inspection, and general work, and has been in charge of the de-
partment in the absence of the Entomologist. He has made
photographic illustrations for the plates of the Connecticut
Hemiptera and has collected an excellent series of leafhoppers
from various hosts in different parts of the state.

Mr. Zappe has been in charge of the inspection of nurseries and
of imported nursery stock. He has also aided in some orchard
spraying and dusting experiments, and has studied the life histories
of the false apple red bug, a leafhopper on apple, and a sawfly,
(Itycorsia zappet Rohwer) feeding on Austrian pine. §

*Resigned June 10. }Beginning June 10.
tResigned March 1. §Beginning April 19.
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Dr. Garman has been engaged in studying the life history of the
bulb mite, the results of which have been published as Bulletin No.
225. He has also commenced an interesting study of the life history
of the frog hoppers or spittle insects (family Cercopidae) and is
also at work on the mites of Connecticut and the Odonata or
dragonflies of Connecticut, the results of which will be published
by the Geological and Natural History Survey of the State.

The Entomologist has spent considerable time in revising
manuscript and reading proof on the Check List of the Insects of
Connecticut, which has appeared as Bulletin 31 of the Geolo-
gical and Natural History Survey, and in editing and writing a
portion of the manuscript of the Hemiptera of Connecticut which
will also be published as a later bulletin of the Survey.

Miss Finley has continued as clerk and stenographer, and during
a part of May when on her vacation, the necessary work was done
by a substitute, Miss Marion D. Pickett.

Messrs. Coley and Yates as heretofore have inspected the
apiaries, working by the day.

From August 7 to September 11, Mr. Edward R. Barton and Mr.
F. D. Luddington were employed to assist in inspecting nurseries.

All members of the staff have rendered efficient and faithful
services.

INSPECTION OF NURSERIES.

Mr. Zappe was placed in charge of this work and began on
August 5. There was much rainy weather and the spraying and
dusting experiments required that the dropped fruit be scored, as
well as the picked fruit later. The work somewhat interfered with
the inspection of nurseries. Nevertheless all was finished on
October 18. Messrs. Zappe and Walden did most of this inspec-
tion work but were assisted at times by Messrs. Garman, Britton
and Sealy, and Mr. F. D. Luddington and Mr. E. R. Barton were
employed from August 7 to September 11, and helped inspect the
larger nurseries. No one from the gipsy moth force was pressed
into service inspecting nurseries, except that Mr. Ashworth helped
the Entomologist inspect two nurseries in Windham County on
September 2.

The same system of inspection in vogue in preceding years was
continued in 1920, and most of the inspection trips were made in
the department automobile.

In 46 nurseries no pests were found.

The principal pests, with the number of nurseries infested by
each are as follows:

Insects:—Oyster-shell scale 38; San José scale 11; Scurfy scale
7; pine leaf scale 7; tulip tree scale 3; rose scale 2; spruce gall aphid
21; Chermes cooleyr 2; green apple aphid 2; woolly apple aphid 2;
elm scale, euonymus scale, pine weevil, lilac borer, peach borer and
Rhododendron lace bug, one each.

Plant Diseases:—Poplar canker 13; fire blight 6; crown gall 1.
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On the whole about the same pests were found as last year
though the oyster-shell scale and the San José scale were not pre-
sent in as many nurseries, and 46 nurseries were found uninfested
as against 32 last year.

Two new nurseries started in the spring and were inspected then
and again inspected in the fall. These are marked (2) after the
name on the list. Five nurseries have gone out of business, two
have changed in name, and eight new ones have started during the
year. Five old ones did not clean out the infested stock in time to
obtain certificates and consequently were not on the list last year.
Two nurseries have not cleaned out the infested stock, this year,

and consequently have not received certificates.

Thirty-five separate parcels of nursery stock have been inspected

and certificates granted.
The list for the season contains 90 names as follows:

Nursery Firms 1N ConnecticuT REcEIVING CERTIFICATES IN 1920.

Certificate (Iigti?f
Name of Firm Address. Acreage. Issued. icate.
Barnes Bros. Nursery Co......... Yalesville........... 150 Sept.23 1115
Barnes Nursery & Orchard Co. ... Wallingford......... 12 Aug. 30 1073
§Beattie, Wm. H................. New Haven........: 1 Sept.13 1091
ol Bros G Ui s Sound Beach........ 25 Sept.18 1106
Brainard Nursery & Seed Co. .. .. Thompsonville. . .. .. 6 Sept. 15 1094
B oy Col.. e Burnside!;' | {00 S0l 1 Sept.17 1102
IBretachmeider, A, ...... ... 00010 Danielson. . ........ 1 Sept. 3 1081
Bristol Nurseries, Inc.. . ......... Bristolain Ly s i, 5 Qet. 13 1132
oA ST Rt G o AR ERAR AR R Manchester, Elling-
ton and Durham... 500 Aug. 20 1075
Birrotughs, Thos'BE. . ......00. .. Deep River......... 3+ Oet, 51129
Bhapman, CsB, v L Grotan T e 1 Sept.21 1110
I man QB o e T North Stonington.... 4 Sept.16 1098
T R PRI SN AL Noewalle R 2 Sept. 9 1085
Conine Nursery Co.............. Btraftord . i Sl 50 Oct. 8 1131
B tey 1D (R0 N Ridgefield . .. ....... 8 Oc¢ct. 2 1124
Conn. Agricultural College (Prof.
PO HOHIRter) <) L DORERTE 8 (S BN 1 Aug. 7 1072
Conn. Agr. Experiment Station
(W. O. Filley, State Forester)... New Haven......... 1 Oct. 18 1140
Crofut & Knapp Farm........... Natwalk. ol sl L 20 Dec. 30 1159
Cross Highway Nurseries........ Westport........... 6 Nov.27 1151
Dallas, Inc., Alexander.......... Waterbury.: 1.\ V2 1 Nov.23 1149
RO A e T e INIgciSon s Do o 1 Sept.22 1112
Elm City Nursery Co., Woodmont Woodmont and New
iNu¥series, Fne 1 o0 S L Hatren' ™ 000 155 Sept. 7 1082
Evergreen Nursery Co........... South Wilton. ...... 1 Sept. 10 1088
Fairfield Landscape & Nurseries :
B L IS e L e A Cannondale.” . .. ... 5 "' Dee.” 3F 1 1160
Falcon’s Flight Farms Nursery
(B. Austin Cheney, Prop.)...... Litchfield........... 1" Oect: " 2113123
Gardner’s Nurseries. ............ Cromwell: o000 0 v 5 Aug. 31 1078
Geduldigs Greenhouses. ......... INOTMEh: s el s 1 Nov. 5 1147
Glenn Terrace Ornamental Nursery
(James H. Everett, Prop.)...... Mount Carmel. .. ... 4 Oct. 29 1146
Goodwin Associates, Inc., the
R T B S R Haptford . 50 il e 1 Sept.29 1122
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NurseErY FirMs 1IN CoNNECTICUT RECEIVING CERTIFICATES IN 1920—Cont'd.

Name of Firm. Address. Average.
Hartford Park Commissioners. ... Hartford........... 1
Heath /& Cos . sl ons vty Manchester: . ....... 5
1500006 U 2 R S s e < T Sound View........ 1
Hiti Nurseries (J. H. Bowditch, p

15 1 s e e e LT | g Sl Pomfret Center...... 8
Holeomb; Trving [l 50020 s Simebtiry 20 TG, 1
Horan' & Son,Jasi:. ol ol g Bridgeport. ... ...... 1
Houstons’ Nurseries ............. Mansfield........... 4
Hoyt’s Sons Co. Inc., The Ste-

oA e T R AR New Canaan. ... .... 300
Hunt & GO W WL TR TR AR 3R Hakttord i DASE X 10
Intravaia, Joseph ............... Middletown . ....... 1
Tsselea, Gharles. .. Liaiu o b i Darien. e B a5t 10
Kellevalamer J. oo o e New Canaan........ 1
Kellner, Herman H.............. Panbury s s 1
Keso Nursery (J. J. Kelsey, Prop.) Clinton............ 1%
Tadd! & Nichols,Ine. | 6o Greenwich.......... 2
Laddin’s Rock Nursery (W. L.

M ATKE L PROD ) st il Slgmtord. b e et o 5
EarkinaBProniThet. .o . ot o New London........ 2
Tong Vrsy 3 Avib 0 Lol i East Haven......... 1
Mallett Co., George A........... Bridgeport. .......\.. 1
Maplewood Nurseries (T. A.

Peabody M), s el Norwich. . oy e 1
Marigold Farm (H. Kelley, Prop.) New Canaan. ... ... 2
Meier: & Gillette. ... 0. (800 L West Hartford .. . ... 2
Millane Tree Expert Co.......... Middletown........ 1
New Haven Nurseries........... New Haven........ 10
New Haven Park Commissioners

(G. X. Amrhyn, Supt.)........ New Haven......... 30
New London Cemetery Association

(Ernest E. Rogers, Pres.)....... New London........ 1
New London County Nurseries New London and

(W. J. Schoonman, Prop. ) ...... Stonington....... 5
North-Eastern Forestry Co. . Cheshire. .. ... ..l 20
Oakland Nurseries.............. Manchester......... 5
Ouwerkerk & Van der Stam (2)... Yalesville........... '
Palmer, Est.of L. M............. Slamiord oo 4 5
ParlelGardens. « P U L G Bridgeport. ... .. iow o 1
Pequod Nursery:Co. ... ..0... ... Nalasville s (0w o0 WIS
Phelbs; JoOWesson . - ... o as Bolonite N 1
Phelps & V. T. Hammer Co., The

F. W sl L ST Branford. .. .o s 2
Pierson, AT INE IR G R iEe R t Cromwell .. o 50
Polish Orphanage (Rev. L. Boj-

nowskiy Mer nebas et ez New Britain........ 1
Bomeroy; Hdwitrds @i =0 Daly Northwville ., .. i b 1
Onality Seed Store .t o ke Stamford. ... ool ik
Reck Julins). 5o Esss il o Bridgeport. . L e 1
Rockfall Nursery Co. (P. Marotta,

ProNi)is so b . AR b s i Hogkstallisnb dyatiie 2
Baxeiwllote, . o 7l RipEEte e Lo Waterbury......... 1
Scheepers, Inc., John (2)......... Sound Beach........ 6
Scohlefohert, F. Q.. . of ok i ies, Bridgeport: . . S0 1
Beabts LWL . s T Hartforda: .. .oa. - . 5
)8 2 G & B WP ) o (S S o Isgdpas S o | T 1

Certificate

Issued.
Dec. 31
Aug. 20
Sept. 16

Sept. 3
Sept. 15
Sept. 9
Dec. 23

Oct. 19
Sept. 28
Aug. 31
Nov. 30
Sept. 9
Oct. 2
Sept. 22
Nov. 23

Oct. 13
Sept. 15
Oct. 23
Oct. 28

Sept. 16
Sept. 21
Oct. 16
Sept. 15
Nov. 30

Dec. 29
Sept. 15

Dec. ' 3
Sept. 9
Aug. 20
Oct. 16
Sept. 28
Sept. 21
Sept. 23
Sept. 17

Dec. 13
Sept. 11

Oct. 13
Oect.' 12
Oct. 5
Sept. 21

Aug. 30
Oct. 16
Sept. 28
Sept. 21
Nov. 11
Oct. 20

No. of
Certif- -

icate,
1161
1077
1100

1080
1092
1086
1157

1141
1119
1079
1152
1084
1126
1113
1150

1133
1095
1144
1145

1099
1111
1136
1093
1153

1158
1096

1154
1083
1076
1137
1120
1107
1116
1103

1155
1089

1134
1127
1128
1109

1074
1139
1121
1108
1148
1142

INSPECTION OF IMPORTED NURSERY STOCK.

143

NurseEry Firms 1N ConNNEcTicUT RECEIVING CERTIFICATES IN 1920—Cont’d.

No. of
Certificate Certif~
Name of Firm. Address. Average. Issued. icate.
Srerman, O EGE R c o U Hartford ..l 20 5 0Oct. 22 1143
South Wilton Nurseries.......... South Wilton. ...... 5 Sept.10 1087
Stannard Hill Greenhouses (J. E.
iBrooky Prop.) I8 o h o BA 0L Westbrook. . % 1 Sept.22 1114
Bteck; Charles A4 v il Bothel, - 0. i iniae s 2 Oct. .2 1125
Stratfield INurgeny @o st L Bridgeport......... 4 Dec. 2L 1156
Traendly & Schenck............. Rowayton.. ... ...\ .2 Sept.24 1117
e s S R N e R SR Maron. i o 0 Luos e Qetl V1608 1135
VanWilgen £ R NS AN Bramford . 5. 3 Sept. 18 1105
iWerkades Nurseries.......... ‘... NewLondon........ 8 Sept.15 1097
Widbourne & Co.,.J. ... ........... Hartfordi® ool s T, Qoti 70 1130
W allace, Arthur'™. ... ... . ... .... Wallingford. .. ... 1. "2 "0Oct. 16 1138
el Flonry o fn O Riverside. 3. ek 1 Sept.27 1118
Wilson & CoRe AR E0 G 2 i Mafchegter. .. i .5, 0 100 Sept. 170 E101
Yale Umvers,lty Forest School . New Haven......... 1 Sept.13 1090
Young, Mrs. Nellie A.......... .. Pine Orchard....... 1 Sept.18 1104
Tatallsereages i ub iy TR el a ol Rl 1,553

INSPECTION OF IMPORTED NURSERY STOCK.

The establishment of Federal Quarantine, No. 387, which
became effective June 30, 1919, has greatly reduced the quantlty
of nursery stock entering Connectlcut from foreign countries.
fact it has prohibited general importation and the only kind now
entering the state directly and needing inspection by state in-

spectors is stock for propagating purposes.

In

This is nearly all

Manetti rose stock, which is consigned to the larger florists’ estab-
lishments, and frult seedlings purchased by the larger nurseries
that grow fruit trees. As these plants*are small, a large number
of them can be packed in a case of ordinary size. As only a few
firms import such stock, the number of shipments received was
much smaller than in precedmg years, but the number of plants
was in much greater proportion, as the following figures for 1919
and 1920 will show:

Year. No. of Shipments, No. of Cases. No. of Plants,
15114 RO D AR e 131 1,075 1,164,701
P20 sl 17 87 814,491

Most of this stock was inspected by Messrs. Zappe, Chamber-
lain and Walden, and the time required amounts to 133 hours,
or 17.7 days of seven and one-half hours each, or .68 months of 26
working days each. The cost according to the office accounts
amounted to $825.83, including time of men and traveling expenses,
and was paid out of the state appropriation for suppressing gipsy
and brown-tail moths and inspecting nursery stock.

The sources of this imported nursery stock were as follows:—
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Sources or IMPorRTED NURSERY STOCK, 1919-1920.

Country. No. of Shipments. No. of Cases. No. of Plants.
Rranea . Ll Ui, 8 31 359,300
Hollsnd b« ... 0 s 4 20 152,691
England. ... ... . 4 28 290,000
Sootland. v ol 1 g5, 8 12,500
Wotal ooy asn 17 87 814,491

The following table shows quantity of stock as inspected by
months:— :

Month. No. of Shipments. No. of Cases. No. of Plants.
JARUATYS L s e 1 2 15,500
vous ety T e 4 15 - 111,700
b R AU 4 16 208,100
SRR T i 52 467,500
VLB o on e as s 1 2 11,691
otal: o Lt Tnhy 87 814,491

Of the 17 shipments, 11 shipments or 64.8 per cent. were found
to be infested with insects or plant diseases, some of which are
pests.

Last year many imported bulbs were inspected, but this is now
all done by Federal inspectors at the ports of entry.

Details regarding the infestations on imported nursery stock
are as follows:—

Pests Founp oN IMPORTED NURSERY STOCK.
11 Shipments Infested.
Insects, etc.

Bulb Mite on Manetti rose. (1 shipment) Thos. Smith & Son, Stran-
raer, Scotland.

Emphytus cinctus Linn. on Rose. (7 shipments) R. H. Both, Wisbech,
England. Franco-American Seedling Co., Angers, France. Thos.
Smith & Son, Stranraer, Scotland. Levasseur & Fils, Ussy, France.
S. Bide & Sons, Ltd., Farnham, Surrey, England. W. ¥Fromow &
Sons, Windlesham Surrey, England. As. Ouwerkerk, Boskoop,
Holland.

Lepidopterous cocoons. (2 shipments) Kings Acre Nurseries, Henford,
England. S. Bide & Sons, Ltd., Farnham, Surrey, England. Larva.
(1 shipment) Felix & Dykhuis, Boskoop, Holland.

Sow bugs. (1 shipment) Levasseur & Fils, Ussy, France.

Spider. (2 shipments) Levasseur & Fils, Ussy, France. S. Bide & Sons,
Ltd., Farnham, Surrey, England.

Staphalinid beetle on rose. (2 shipments) Thos. Smith & Son, Stran-
raer, Scotland. Felix & Dykhuis, Boskoop, Holland.

Vespula germanica Fabr. (1 shipment) Franco-American Seedling Co.,
Angers, France.

Woolly aphis on apple. (1 shipment) Franco-American Seedling Co.,
Angers, France.

Plant Diseases.

Crown Gall on rose. (5 shipments) Vincent Lebreton’s Nurseries, La
Pyramide, France. Franco-American Seedling Co., Angers, France.
Felix & Dykhuis, Boskoop, Holland. W. Fromow & Sons, Windle-
sham Surrey, England.
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INSPECTION OF APIARIES.

There has been no change in the system of apiary inspection
or in the personnel of the inspectors since last year. The new
law passed by the last General Assembly requiring beekeepers to
register with their town clerks was generally though not fully
observed, and proved quite a help to the inspectors in locating
apiaries.

Mr. H. W. Coley of Westport has continued to inspect in
Fairfield, New Haven, Middlesex and New London counties, and
Mr. A. W. Yates of Hartford likewise has continued to inspect in
Litchfield, Hartford, Tolland and Windham counties, each work-
ing on a basis of six dollars per day and expenses.

Many colonies of bees did not survive the winter, and though
more apiaries were inspected than in 1919, the number of colo-
nies was considerably smaller.

During the summer of 1920, 762 apiaries, containing 4,797
colonies of bees, were inspected as against 723 apiaries and 6,070
colonies in 1919. In making these inspections, 119 towns were
visited in 1920 and 102 towns in 1919. :

Inspections have never been made in the towns of Union (Tol-
land County) and Eastford (Windham County).

The following ten towns were visited in inspection work in 1920
for the first time:

Fairfield County—Sherman and New Fairfield.

New Haven County—East Haven.

Middlesex County—Essex, Chester and Middlefield.
New London County—Lebanon, Preston and Voluntown.

Inspections were made in the following 38 towns not visited
in 1919:

Fairfield County—Brookfield, New Fairfield, Sherman and Trumbull.

New %)Izg,é/en County—Bethany, East Haven North Haven and Wood-
ridge.

Middlesex County—Chester, Clinton, Cromwell, Essex, Haddam and
Middlefield.

New London County—Bozrah, Colchester, Franklin, Griswold, Preston
and Voluntown.

‘Litchfield County—Barkhamsted, Canaan, Colebrook, Cornwall, Goshen,

Morris, New Hartford, Norfolk, North Canaan, Roxbury, Salis-
bury, Sharon and Winchester.

Hartford éounty—Hartland and Simsbury.

Tolland County—Columbia, Ellington and Hebron.

On the other hand, inspections were made in 1919 in the fol-
lowing 29 towns, not visited in 1920:

Fairfield County—Bethel and Redding.

New Haven County—Oxford and Wolcott.

Middlesex County—East Hampton and Killingworth.
New London County—Groton, Old Lyme and Stonington.
Litchfield County—Bethlehem, Plymouth and Warren.
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Hartf(ird l(County——Avon, Canton, Manchester, Windsor and Windsor
ocks.
Tolland County—=Stafford, Tolland and Willington.

INSPECTION OF APIARIES.

No. Apiaries ¢
Inspected. Diseased. Inspected. Diseased.

147

No. Colonies

Windham County—Brooklyn, Killingly, Plainfield, Pomfre Baston...................... 1 0 56 0
Scot]and, S%’erling, Tgompson fnﬁ Woodstock. i i PUtnam’ g’ilegefégch E § lgg §”T
The percentage of apiaries infested with European foul brood %Jlgvgrginaan ................. 2 0 22 0
has decreased each year since the inspection service was estab- NewaBairfieldsio oo i 00 ; 8 Z‘é 8
lished. In 1920 it was only 4.3 per eent. as against 6.6 in 1919. gﬁf“;%lga """""""""" 3 0 11 0
The percentage of colonies, however, was 1.5 per cent. in 1920, S ST MR ) 0 24 0
slightly larger than the 1.2 per cent: found infested in 1919. This ST S R N SRR 10 2 80 21
is due, not to any increase in-the disease as the percentages of SO e G b S T ; (0) §g 8
infested apiaries show, but to the smaller number of colonies in %ngfﬁll """"""""""" 2 0 14 0
the average apiary, which is only 6.5 in 1920, as against 11.2 in L S SO S S 0 2 0
1919, on account of so many bees dying-in the winter. During WieRiDoRE R v s Sa e 8 0 76 0
1920, the European foul brood was found in the following 22 Vb e sl VR R e 16 0 4159 0
owns: 115 7 1156 8
Fairfield County—Darien, Fairfield and Sherman.
New Haven County—North Haven, Prospect and Wallingford. New Haven County:
Middlesex County—Essex, Durham and Haddam. Beacon:Ballg &y o =0a VDL i o 1 0 0 0
New London County— Waterford. Bethdny it b R L 3 0 7 0
Litchfield County—Barkhamsted, Bridgewater, Thomaston, Washington, Branfondee il i el Lt s 4 1 45 1%
Watertown and Winchester. G hestire eV n iy I 2 0 26 0
Hartford County—Glastonbury, Hartland, Marlborough and South- ey utinlinidet s Bt et c: 0 31 0
ington. Basti Haven . o, , ;oo 0Lk 4 0 17 0
Tolland County—Ellington and Mansfield. Gualioed. . o e G 3 0 18 0
Hamderr: iDL R o 12 0 46 0
American foul brood was found in nine apiaries and in five ﬁz‘gﬁgg """"""""""" 22 8 152 8
towns and was much less prevalent than in 1919, when it occurred Middlebury. . ... ... il e 0 14 0
in 22 apiaries in eight towns. In 1920, this disease was found in i Sl T T R T 3 0 32 0
Wallingford (New Haven County), Durham (Middlesex County), Nougatuck Lo oo Sy S g 8 :1% 8
East Lyme (New London County), Winchester (Litchfield Coun- T e e e SR e - R
ty), and Wethersfield (Hartford County). Wallingford and East Prospeot.. o, 0. . b L g 1 29 3t
Lyme were infested in 1919. Seymane: .. el Ol GRa i 1 0 11 0,
The percentage of apiaries infested with American foul brood Wl gford o Ll e 17 g 1g2 8
in 1920 is 1.18 and of colonies .25, as against 3.00 per cent. and %ﬁg‘gﬁ’r‘ﬁyé """"""""" 2 0 16 0
1.1 per cent. respectively in 1919. s PG Y s
The statistics of the apiaries inspected in 1920 in each of the 111 10 663 14
119 towns visited, are arranged by counties in the following pages AL e
umm . 1 esex unty:
s fHiizac o0, page, 149, Chester. . Ao. o y .............. 4 0 15 0
Ariaries InspECTED IN 1920. 8?;1;?35].1 .................... % (1) 28 (I)I
i e e Tho. Colonien e AN S 1 6 3 65 4*
Fairfield County: Inspected. Diseased. Inspected. Diseased. Fict bladdais o Attamais 2 0 5 0
Bridecnortiish AR TR SN 2 i 55 21
Brogkhelfhisl o oha 0 AR RL 6 1 54 1%
anbunyaier, 5ol 18 0 163 0 * American Foul Brood.
Darierr. SOGEioe o) ety 3 1 28 1t 1 European Foul Brood.
P 1 Sacbrood.
* American Foul Brood. | Paralysis.

T European Foul Brood.
1 Sacbrood.

® 3 apiaries with 1 A. F. B. each, 3 with 1 E. F. B. each, 1 with 2 A. F.
B.and 1 E. F. B.
**1 A.F. B, 1E. F. B. and 2 Sacbrood.
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No. Apiaries No. Colonies
Inspected. Diseased. Inspected. Diseased.

1T RN I B 4 2 16 21

IR aan e e LR 3 1 16 21
IViadelletald f v i T 5. 0 30 0
Noddtetown o o Sl 19 0 85 0
Qldisaybroole] 2l o 1w r2 0 7 0
Baybroalel AL s ok B 6 0 24 0
WeBtHrook . it it e ol e, 2 0 8 0
i, 61 v 297 9

New London County: = .

Sl Bozrahidy (o il S -+ 1 40 1%
Colohester. | S0 UL Pl 14 1 30 il
Bt yene S8 e 4 1 15 s
Ernalalyy s ATERRN S e e 1 0 6 0
Griswold San et D s 4 0 1 0
HehanoT. .. B S L 4 1 10 1ip
Lisboni’. . .. 1. AV R L Dhe i 3 0 7 0
Momtaatle il eyt St S Laty ¢ 0 18 0
New Tiondon . a L L Eee s, L 1 0 10 0
INOEwIeh G e Sl sl 6 0 369 0
BYRREON DA e M e 5 1 19 11
YV oliimtoven | |n vl f oy 4 0 2 0
Wiatexford e, Orehrdiuea o 3 1 18 4t

60 6 545 9
Litchfield County:
Barkhamsted ... . ... 000000, 4 2 74 o1
Bridgewater. sV bt 7 2 37 37
Gangan. ol el i LR 6 0 29 0
Colahraok: XL b syt e it 0 10 0
@Gornaeall LHFA I D e AT 7 0 o 0
(hashenitins L2 B e i s R 4 0 20 0
Hapsnton S bt e On L e eis 1 0 3 0
itchfieldiio ny il 7 0 27 0
P71 SN PN 6 0 27 0
NewHartiord s .l o Aty 5 0 24 0
NeweMltord .0 Fio il e 14 0 101 0
amEolles nlr LAl G e e 5 0 10 0
NarhhaCanaamny . - oabs sl iy 10 0 88 0
Thons syl an e B e Moy M R 5 0 22 0
BRI AR R SR A e A 6 0 42 0
MRGYETY L ekt e 8 0 66 0
R0 Cee s o s et e st e e 1 6 1 38 31
Forkmpton, -l L8 S 6 1 84 1|
WVEBImEtON Y s L B b 10 1 86 2t
WALAPEOWEL L/ o A 0 13 2 70 3t
Wanahbster. .o 8 i iy 19 5 54 8§
145 14 914 25

* American Foul Brood.

Ay European Foul Brood.

F TSacbroo

E || All bees killed in 3 aparies.
§4 A.F. B. and 4 E. F. B.

INSPECTION OF APIARIES.

Hartford County:

e T e L 2 e e e D
Bloanfieled o sl e T8
297 T i L i e S RO CE SRR IO
EUrHRELan I e e S
Hast Granbys Conr s v by
et Harbtord .00 o v,
st indsor i il o v e
R ST IR VIR P e o
BEPFMINGEON: b o Ll SO L
RN T OIS VT 1 10 el a8 L
oAbyt ol e Sad nel
EEAEErOnARb 80750 e o L 0
L i it L e S S Sl il
REapthorough' b o En ek
DNew Brilain. o a8 ey
INOWIHREOR: o o i ol o i
PIRID I G s ea v o e Lol o RS
B CIey HATL S e st el
Sisbuny o S S el
Southingten ol ity o
South Windsor. oo aivus o s
LT e KO R e e
WestuHaRtEord =l o
'Webhersfield: i /us b SEOIETE S

Tolland County:

ATAOVER. S s e E E
Baltom i d el iR e U
(alambinid Gl e LS ik §r 06
Coventry . i\ i v e it
ilhDgehonesiis e & S Re SOt
IFFEh¥Gni el e S s e
Masistieldritelidle 0, RS LT AR
NVornon ond e T e SR

Windham County:

Warrdham s e e e o

County.

Earrfields ) do 5 A S
oW Haven oo, o n L
Middlesex ooyl i L sl t
New. London . .5 vas i iseas
3 ARG S NIRRT Mo N Rl
15 Ve it NN SR d et
sholland vl oo mot ad w s
Windham= .o o LuE s e

e American Foul Brood.
t European Foul Brood.
§ 6 colonies winter killed.

No. Apiaries c
Inspected. Diseased. Inspected. Diseased.

149

No. Colonies

18 0 136 0
11 0 85 0
1 0 0 0

i 0 5 0

6 0 28 0
15 0 58 0
9 0 97 0
3 0 22 0
22 0 49 0
17 1 55 21
4 0 47 0
26 0 92 0
2 1 4 2%
2 1 22 31
17 0 69 0
10 0 51 0
5 0 35 0
8 0 10 0
3 0 6 0
12 2 65 7t
8 0 22 0

1 0 7 0
24 0 57 0
13 1 44 1
238 6 1066 15
1 0 i} 0

1 0 4 0

3 0 10 0

2 0 10 0
13 1 49 1t
3 0 6 0
3 2 36 1671

5 0 36 0

v 31 3 152 17
i 0 4 0

SUMMARY.

No. of No. Apiaries No. Colonies

Towns. Inspected. Diseased. Inspected. Diseased.

Yo 20NE TS 78 1156
N L S i | 10 663
e b 61 7 297
e 60 6 545
e R v 14 914
... 24 238 6 1066
AL 31 3 152
e 1 0 4

119 762 53 4797

8
14
9
9
25
15
17
0

97
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GIPSY MOTH WORK. 151
No. Apiaries No. Colonies

JEEE) ST e O AL B ool Rk e O T B L

Inftle)sted vy'ith European foul brood...... .... . . .. 7g§ 4,733 "REPORT OF WORK IN SUPPRESSING THE GIPSY AND

Per cent. infested. . ... ............ ... . 43 15  BROWN-TAIL MOTHS.

Infested with American foul brood.............. 9 12

Bericentiinfegted. i 5o T T DA SRR i 1.18 25 Season of 1919-1920.

Sachracdiiamg st it Uor S T el B T, SR ARt 9 131

BepiHaFalvag R TR e i S S i ] 2 2 By W. E. Britron, Irving W. Davis anDp Joun T. ASHWORTH. *

Average number of colonies per apiary........... 6.5 . :

Codtiof inspdetion -0 eted to sy budnin s i P bl s il $1,954.55 The plan and methods developed in preceding years has been

ﬁverage cost per aplla.ry. Ui e B e e s D e A $2.565 followed with satisfactory results. Full and hearty co-operation
TRERGC SR8k Bes cobiny . . Wi R e it 41 between the Federal Bureau of Entomology and the state forces

has resulted beneficially to both parties. Most effort has been
directed against the gipsy moth as the brown-tail moth has not
been abundant for several years. The gipsy moth has been held
well in check and except in the towns of Thompson, Woodstock,
Killingly, Brooklyn and Griswold, the number of infestations has
been smaller than last year.

~ The gipsy moth work was considerably handicapped on account
of labor and weather conditions. The former was mainly a lack
of experienced men. New men were taken on the work, but
before they had become at all proficient would leave for more
remunerative positions. August was the beginning of a rainy
spell which virtually lasted until the heavy snows came in Feb-
ruary. The depth of the snow caused so much delay, that twelve
pairs of snow-shoes were purchased and did excellent service while
the snow lasted.

No new towns were found infested and no trace of the gipsy
moth was found in seven of the towns that were infested a few
years ago. These towns are as follows: Ashford, Mansfield,
Windham, Scotland, Franklin, Sprague and Stonington.

As in the last two years, in the older infested towns, single egg-
clusters were not counted as.nfestations. In the border towns
and in the towns not previously known to be infested, single egg-
clusters have been reckoned as infestations.

No special work was done against the brown-tail moth this
winter, but during scouting for the gipsy moth the men kept a
sharp lookout for brown-tail webs, but none were found.

NEw EQUIPMENT.

In 1918 a truck body was mounted on a Ford chassis, as was
noted in the report for that year and this proved so satisfactory
that during the summer of 1919 two new Fords with delivery
bodies were purchased. These have given excellent service during

*Note.—Mr. Davis who has been in charge of this field work for nearly
seven years, resigned June 10, 1920, to accept a position with the Danielson
Trust Company of Danielson. Mr. Ashworth who has been employed
under Mr. Davis for nearly three years is now in charge of the field work.
The details of the work in each town, table of statistics and new equipment
have been prepared by Messrs. Davis and Ashworth, and I have written
the introduction, the chapter on parasites and prepared the financial state-
ments and recommendations, ete.—W. E. Britton.
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the year past. The second-hand Buick car which was purchased

in 1918 gave us considerable trouble, and in January, 1920, it was -

sold and a new Ford touring car purchased to replace it. This
has been very satisfactory. iy

Each year we have had to borrow one or more spraying machines
from the Federal Government.  This year it seemed advisable for
the State to purchase apparatus, and a new automobile truck
power sprayer was obtained similar to the one purchased in 1918
(for description see Repotrt.for 1918, page 273). As the price of
spraying hose had advanced so much it was not thought wise to
purchase more than twelve hundred feet of 1-in. hose and 50
feet of 214-in. suction hose. (This hose has not proved satis-
factory and much of it will have to be replaced.)

By the middle of February the snow was so deep that it was
useless to continue scouting. An effort was made to borrow some
snow-shoes for experiment, but as these could not be obtained,
twelve pairs were purchased and during the rest of the winter were
used with a great saving of time and effort.

LABOR AND BOARD.

At the close of the war practically all of the men who left this
work to enter the service returned to it as soon as discharged.
These men were all experienced and made a valuable addition to
the force. With the trades advancing wages in all lines many
of the men left to obtain higher wages elsewhere. This was
particularly true of the new men who received the minimum wage,
in the graduated wage-scale now in force. This shortage of men
was felt keenly, especially as the winter came on for it proved
to be the most severe of any winter we have had since this work
started. With the aid of the Government forces, however, the
scouting was completed, although it had to be continued so late
that there was little time for the work of banding the trees.

Obtaining board continued to be one of the handicaps to the
work. Such high wages were paid, that people who had formerly
taken boarders found more money and shorter hours in the mills.
It was therefore almost impossible to obtain board and when
obtained, the price was so high as to be prohibitive to the men
at the wages they were receiving. The men were therefore trans-
ported from the towns where they lived (in most cases Killingly)
and brought back at night. For this purpose the Ford delivery
trucks were a necessity, and have been used continuously since
they were purchased. ;

FINANCIAL STATEMENT.

Appropriation for biennial period ending
JUNEESORIORTy it (AN LS i 18 $70,000.00
Expended year ending June 30, 1920. .. ... 33,081.11

Balance for current year........... .. $36,918.89
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LASSIFIED EXPENDITURES FOR THE YEAR ENDING JUNE 30, 1920.

Salaries and Wages:

oW D aviR. s S e $1,766.62

Ja LrARhwoarth O Lt il O 1,435.00

JOA SN e Bivoy ol s thid, yiisk. 1,241.92

KB Buffington. .. 4w diia 1 1,198.80

GeATIREdiek . e 1,218.32

o R RSB 1,222.84

ARG T 400.88

AR ACiobwim e 101, AR 1,073.25

CAW ROt h. b, G s 472.23

(RIS Ghert, L. oy S 1,019.33

RudeEbrankiin o R i) 856.60

el d el | s e R 454.44

BrhaeBelle sy 00l Sl iyl 858.82

JANECEODEO L L o d i s 979.91

BiGINEWEON. . (oo e s e bdiar's 798.70

RIS ReR Ve st e Sy, 1,000.36

TS Barreanltsl, e b e s 651.66

GDaStone: (s el 620.32

AL T DUDYEY s b, ks p ggiiili

BN R T A D T oy ,534.

Other labo $20,345.97
Printing and Illustrations.................. 29.91
Vel e LR P B S NI s s LR TR 18.24
Stationery. oL b s il sk e g o 12.28
Telegraph and Telephone.................. 54.66
CIHice:Spplion g% o ko iy il U LR 71.05
Express, Freight and Cartage. .. ........... 10.92
Machinery, Tools and Supplies............. 8,433.69
EnsunEncel e W L R e 608.49
Rental and Storage. . .... AL ] 220.77
Traveling Expenses, Gasoline, etc.. ......... 1,262.19
Automobile Tires and Repairs.............. 1,120.54
Inspection of Imported Nursery Stock....... 825.83
Heat and Bight. [ 0 o el i e 58.57
Miscellaneous. . ... ... e L e G 8.00

Totalv ool bn i Se e aal ¥ RIeaiin g $33,081.11

DeratLs oF Giesy Mora WorRk BY Towns

The following pages give a detailed account of the gipsy moth
work in"each of the towns infested:

TrompsoN—134 Infestations—4,342 Egg-clusters.

As was true of the scouting in many of the towns this past winter,
the work in Thompson was greatly handicapped by the heavy
snows and stormy weather. The work was finished about the
last of March, and resulted in finding one hundred and thirty-four
infestations containing four thousand three hundred and forty-two
egg-clusters. ]

These colonies were spread over the entire town, but were a
little more scattered in the western part than in the central and
eastern portions. Where so many colonies are present it is diffi-
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cult to indicate which are the most serious, but some of the larger
may be mentioned.

One on land of Warren Logee about a mile from Brandy Hill,
contained three hundred and twenty egg-clusters. These were
found on three trees and a nearby stone wall.

A colony in woodland owned by Mrs. J. M. Robinson was found
to contain one hundred and eighty-nine egg-clusters, and the
examination of an infested stone wall about two miles further north
resulted in the finding of two hundred and eighteen more.

In the western part of the town the largest colony was in pasture
land owned by Mr. Fred Parker and situated near Fabyan. At
this colony the one hundred and ninety egg-clusters were found
in a stone wall and four oak trees.

Some' tanglefoot was applied in this town, but as it was one of
the last to be banded, larvae were observed before the work was
quite completed.

During June, eighty-nine of the largest colonies and those most
exposed to wind-spread, were sprayed with one of the truck
sprayers, and after the spraying season was over, scouts were sent
out to visit and inspect all colonies in the town and note the results
from spraying; one thousand eighty-two larvae were found and
destroyed.

Woobpsrock—41 Infestations—882 Egg-clusters.

Woodstock, besides being one of the largest towns in Connec-
ticut, has a large road mileage. Many of these roads are old and
have been discontinued for several years so that they are no longer
passable, but in the gipsy moth work we have always considered
them as thoroughfares and scouted them accordingly. From this
fact it will be seen that the area of Woodstock is well covered in
each years’ scouting. This year proved no exception as this was
the first town scouted and the work was largely done by the older
men. As soon as it was deemed practicable all of the older men
who could be spared were sent to work in the western part of
Woodstock, and new men were added as fast as they were trained.
One crew was withdrawn in the middle of October for work in
Canterbury, and another the first of November to scout Eastford.

The rainy weather during the autumn months caused many
delays in the work both from the actual time lost and from the poor
roads. The scouting was completed on the twenty-eighth day of
November, and resulted in finding forty-one colonies of the gipsy
moth. These colonies were mostly found in the northeast and
southwest portions of the town, with scattering ones in the south-
east corner, while the northwest portion was very free from this
pest. The majority of these colonies contained less than twenty
egg-clusters, while the largest colony contained two hundred and
twenty-eight. The latter was a woodland colony and found on
land of Mr. Shead near the Thompson line. While this colony
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was scattered over several acres, the timber was cut late in the
fall and no further work was deemed necessary this winter.

" Other large colonies were on land of Samuel Ide in the northerly
part of the town, on land owned by Sidney P. Butler and Irving
Perry in West Woodstock, and that on land of Charles Clark near
Eastford. :

At sixteen of the forty-one colonies, tanglefoot bands were
placed around the trees as they were on land that was open and
high, and therefore gave a good chance for wind-spread.

Thirty-one of the larger colonies were sprayed during the season
using about 425 pounds of arsenate of lead. In all three hundred
and twenty-five larvae were found and destroyed; only six, how-
ever, were found alive after spraying, four of which were found at
infestation No. 35, where one hundred and twenty-five dead larvae
were found at the same time.

Union—1 Infestation—1 Egg-cluster.

Union was scouted by the state men this year, and as there was
but little time remaining before the eggs would hatch, only the
eastérn portion of the town was covered. One egg-cluster was
found, and that on a small oak near the Massachusetts line. The
nearby growth was carefully scouted, but no other evidences of
the pest were found. No spraying was done, but the territory
around the infestation was watched during the larval season and
nothing found.

Purnam—15 Infestations—482 Egg-clusters.

There was a notable decrease in the gipsy moth colonies in this
town this past year. Only fifteen colonies containing four hun-
dred and eighty-two egg-clusters were located, and the most of
these lay to the west of the city of Putnam. :

The largest colonies were found in woodland during the early
fall and contained nearly half of the egg-clusters found in the
town. These, two in number, were both in the eastern part of
the town and covered a large area; in one case, forty trees being
infested and in the other ninety-four. The danger of spread from
these infestations is very small, as they are located so that they
are not exposed to the wind. !

A group of four colonies found on the hill to the east of the
Grove Street cemetery are in an exposed location. = While these
colonies contained only forty-eight egg-clusters in all, they will
need careful attention because the growth on this hill is rather
light and therefore is badly wind-swept. ;

Several of these colonies were banded with tanglefoot during
May, and in June ten of the fifteen colonies were sprayed. In
looking over the colonies during the latter part of July and the
first of August, one thousand six hundred sixteen larvae were
found and destroyed, over half of them being just outside in-
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festation No. 14, along a stone-wall containing a number of egg-
clusters which were covered with snow when the country was
scouted last winter.

PomrreET—22 Infestations—274 Egg-clusters.

The western half of this town was scouted just before the heavy
snows of last winter. These storms caused the work in this town
to be stopped about the first of February. It was later resumed,
however, and the town finished the last part of April.

Only twenty-two infestations were found and these may be
roughly divided into three groups, one in each of the three corners
oflthe town, while the fourth, the northeast, contained but one
colony.

The colonies were all small, considering that Pomfret has been
infested for seven years, the largest having only thirty-six egg-
clusters. In several of the colonies the trees were banded with
tanglefoot and following that were examined for larvae prior to
spraying. - :

In June, eleven of the largest colonies were sprayed with arse-
nate of lead, and after the spraying season was over all colonies
were inspected to determine the results obtained, and in all
colonies sprayed and not sprayed a total of only six hundred
sixty larvae were found and destroyed.

Eastrorp—10 Infestations—178 Egg-clusters.

A glance at the map of Connecticut will show the peculiar
shape of the town of Eastford. A long narrow portion, bounded
by Ashford, Union and Woodstock, extends northward, while
the southern part is broader and more rectangular in shape. In
this northern portion was located only one of the one hundred
and seventy-eight egg-clusters found in this town. The majority
of both colonies and egg-clusters were found in a group to the
north and northeast of Phoenixville. d

All of the gipsy moth colonies found in Eastford were in either
pasture or woodland. None were considered serious, and the
largest colony contained only forty egg-clusters. This was in
some woodland owned by Mr. Charles Wheaton and situated to
the east of the road which leads past Crystal Lake.

Several of the colonies were banded early in May, and nine of
the ten were sprayed during the month of June, three thousand
gallons of spray mixture being used. In checking up the results
after spraying, the men were unable to find a single larva at any
of the colonies, although six hundred fifteen were destroyed be-
fore spraying.

KiouinaLy—46 Infestations—1,579 Egg-clusters.

Late in the summer of 1919, considerable woodland scouting
was done in Killingly, and three infestations were located on the
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ridge about a mile east of the Borough of Danielson. This wood-
land was cut over during the winter and it is doubtful if it would
pay to spray 1t.

In the winter scouting, the entire town proved to be infested,
the only locality which was free of colonies being in the south-
west corner of the town. This is explained by the fact that this
;ei;’gon 1s rather open, the growth being mostly scrub-oak and
. Two of the colonies are worth noting, both of which were found
in the northeastern corner of the town. One of these contained
tl_lree hundred and thirty and the other three hundred and twenty-
nine egg-clusters. The former was on land owned by William
Roberts and situated a little south of the Putnam line. The
infested growth was three apple trees in a pasture, but was so
located that the spraying could be done with a hand-sprayer.

The latter was at the northern end of Chestnut Hill on land
belonging to Mrs. Roxy Bartlett. This is about a mile south of
the former infestation “as the crow flies.” The egg-clusters here
were found mostly in a stone wall by the roadside, although an
oak and apple tree were also infested.

During the latter part of May, six hundred and fourteen tangle-
foot bands were applied to trees at twenty-nine of the infesta-
tions, following which thirty-eight of the forty-six infestations
were sprayed, one truck sprayer and a small hand sprayer being
used. Two thousand forty-five larvae were found and destroyed;
of this number, only thirty-four were located after the colonies
had been sprayed.

BrookLyN—20 Infestations—499 Egg-clusters.

_ When the snow became so deep in February, one of the scout-
Ing crews were sent into Brooklyn. As the scouts were all living
in Danielson, the eastern part of the town was scouted first, most
of the work being done on snow-shoes. After the snow had dis-
appeared, many of the colonies were examined again for egg-
clusters which might be found beneath the snow line.

The eastern section of the town contained most of the colonies,
only one being found in the extreme western part. This one,
however, was the largest found in Brooklyn, and contained
one hundred and thirteen egg-clusters. This colony was on a high
elevation in a wooded pasture owned by Joseph Stetson. As
this was a wind-swept area, careful work was done to prevent
spread from it. .

Most of the other colonies were small, and not of great impor-
tance. Two colonies which contained seventy-six and one hun-
dred and thirteen egg-clusters, respectively, were so situated that
gontrol measures were easily accomplished. The former was in
an old apple tree which was cut down, and the latter was in a

swamp to the west of Tatnic Hill, where spread b
wind would be largely eliminated. ; p e
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At twelve of the colonies, three hundred ninety-four bands of
tanglefoot were put around the trees the early part of May, and
in June fifteen were sprayed, two thousand three hundred gal-
lons of spray mixture being used. A total of five living larvae
were found at four of the colonies when the men looked them over
during the latter part of July. r”

HamproNn—5 Infestations—6 Egg-clusters.

Though the number of gipsy moth egg-clusters found in the
various towns of this state has remained about the same as last
year, in Hampton there has been a marked decrease. This year
fewer infestations and fewer egg-clusters were found than in 1914,
when the town was first found infested.

In three of the five colonies, the trees were banded with tangle-
foot, and as there were so few egg-clusters, spraying was not
considered necessary.

CuapLiN—1 Infestation—3 Egg-clusters.

Only one infestation of gipsy moths was found in Chaplin
during the past season’s scouting. This was a small colony and
was found in an orchard on land owned by Mr. Murphy near the
northeastern part of the town. The trees were banded with
tanglefoot during the latter part of May. It was not thought
necessary to spray this colony. A close watch was kept but no
larvae were found.

SteErLING—9 Infestations—177 Egg-clusters.

The Moosup River flowing to the west from Rhode Island di-
vides Sterling into a north and south portion of very nearly equal
areas. All of the colonies of the gipsy moth found in Sterling
this year were to the north of this river. None of these colonies
contained a very large number of egg-clusters, the largest colony
being that found on land of Mr. G. R. Brown, which totaled fifty-
eight. This was located in an apple tree by the roadside and ad-
jacent stone wall. Another colony about a mile northwest of
this one, was that on land of John Dixon. This was on a hill
which has an elevation of six hundred forty feet, and as that is
rather high for that locality, the danger from wind-spread is great.

The trees in most of the colonies in Sterling were banded with
tanglefoot early in May. All but one of the colonies in Sterling
were sprayed, that being one on land of the Hillside Farm near
North Sterling, twenty-two of the twenty-four egg-clusters being
old ones, it was not thought advisable to spend the time that could
be used to advantage elsewhere.

PramnFiELD—10 Infestations—398 Egg-clusters.

This was one of the last towns scouted this year, and as the
season was so far advanced only the southern portion of the town
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was well covered. In the northern section, the scouting was
done only around the infestations of the previous year.

The largest colony located was on the western slope of Black
Hill in the western part of the town. This colony contained two
hundred and eleven egg-clusters and was in some pasture apple
trees. While this infestation is in a wind-swept locality it is
rather easy to control, as there is but little growth near it. The
g&w trees which are there were banded with tanglefoot early in

ay.

Another colony of importance was found on what is known as
the Green Hollow road near the Killingly Line. This was found
In a group of pasture oaks on land owned by Mr. Charles A.
Tillinghast, and contained sixty-one egg-clusters. In several of
the most open and wind-swept colonies, the trees were tangle-
footed and later all of them were sprayed, the hand sprayer being
used at two of the colonies; very few larvae were found after
spraying and a large portion of them were dead.

CaNTERBURY—9 Infestations—126 Egg-clusters.

One of the crews started scouting in Canterbury about the
middle of October and finished the ﬁgrst of Decembe?". This was
more time than it was planned to spend in this town, but the
delay was largely due to the excessive rains.

Nine infestations were the result of this scouting, and these
were scattered throughout the town. They contained a total of
one hundred and twenty-six egg-clusters, about half of which were
a year old. The colonies were all rather small, the largest con-
taining thirty egg-clusters. This colony was found in an old
orchard in the northern part of the town near the village of
Wauregan.

The most serious infestation was probably one located near the
Brooklyn line on land owned by Mr. Kerr. This consisted of
twenty-three egg-clusters and was found in some oaks on a rather
hlgh. elevation about half a mile from the nearest traveled road.
During the month of May the trees in six of the infestations in
this town were banded with tanglefoot.

Eight of the nine infestations were sprayed in June, one thou-
sand eight hundred gallons of solution being used. It was not
thought advisable to spray infestation No. 6, as there was only
one new egg-cluster found. Three hundred and twenty-four lar-
vae were found and destroyed during the season.

Voruntown—2 Infestations—2 Egg-clusters.

During the past winter, only two egg-clusters of the gipsy
moth were found in this town, and both of these were in the
northern part, but about three miles apart. These were not con-
sidered serious enough to warrant further work.
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GrisworLp—11 Infestations—33 Egg-clusters.

The colonies of the gipsy moth found in Griswold were all
small, the largest containing only ten egg-clusters. All but two
of these were found to the north of the Griswold Post Office.
In the most serious of these colonies the trees were banded early
in May. ‘

Three colonies in Griswold were sprayed, four hundred and
seventy-five gallons of solution being used. No larvae were found
at the colonies during the season.

LisBon—1 Infestation—1 Egg-cluster.

The Federal men scouted Lisbon during the past winter and
found but a single egg-cluster. This occurred in the western part
of the town near the Sprague line. It was not thought serious
enough to warrant the banding of the trees with tanglefoot and no
spraying was done.

PrestoNn——6 Infestations—127 Egg-clusters.

Though one hundred and twenty-seven gipsy moth egg-clusters
were found in Preston during the past winter, one hundred and
twenty-two of them were in two colonies. These two colonies were
close together and a little to the north of the state road leading
from Norwich to Preston City.

One of these infestations was located on land of Frank Ayer
and contained one hundred and ten egg-clusters. This was in
open woodland on some large oaks, but on rather low ground and
from which there is little danger of wind-spread.

The other large colony was in an orchard belonging to Steve
Stanewiez. There were but few trees found infested, but all of the
trees in the orchard have cavities in them which make control
measures difficult.

At four of the colonies the trees were banded with tanglefoot
in May, and in the early part of June the two above-mentioned
infestations were sprayed.

Norwica—>5 Infestations—74 Egg-clusters.

The result of the winters’ scouting in the town of Norwich was
the discovery of five colonies. Three of these contained but a
single egg-cluster each and all of this group were located in the
northeastern part of the town. The largest colony of forty-two

egg-clusters was just inside the city limits, in the south part of the,

city. These were in an oak tree and stone wall, but there was very
little growth near it. The most serious colony was in the western
part of the town near the Bozrah line on the top of Wawecus Hill,
which has an elevation of over four hundred feet. The colony is in
roadside maples and apple trees and therefore is badly wind-swept
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which may cause spread. The trees in this vicinity were banded
early in May with tree tanglefoot, and were watched during the
summer but no larvae found.

In the early part of June two of the colonies were sprayed.

Bozran—1 Infestation—4 Egg-clusters.

Only one infestation was found in Bozrah and that on land
owned by Mr. R. A. Bethan and located near the Norwich line.
The trees in this colony were banded during the month of May,
and sprayed in June. [

NortH STONINGTON—I Infestation—29 Egg-clusters.

Although only one infestation is listed as being found within
the limits of this town, there were several single egg-clusters which
were not counted as infestations. These were found well scattered
throughout the town. The infestation noted was found close to the
Hopkinton, R. I., line on land owned by Mr. Thomas Wheeler and
the trees in this vicinity were banded early in the month of May.
This infestation was sprayed on June 9th and during July most of
singles were inspected at the same time as the above-described
infestation and thirty-six larvae were found and destroyed ; twenty-
six of these larvae were at a single egg-cluster infestation situated
near the Stonington line.

LEpyArD—3 Infestations—4 Egg-clusters.

All of the gipsy moth colonies found in Ledyard were in apple
orchards, and all were small, there being only four egg-clusters
found in the entire town. The trees near two of these infestations
were banded with tanglefoot, and one was sprayed in June.

Groron—1 Infestation—1 Egg-cluster.

Only one egg-cluster was found in Groton, and this was in the
extreme northern part of the town. Aside from the creosoting
of the egg-cluster no other work was considered necessary.

The statistics of this work as applies to each town and given in
the preceding pages are summarized in the following table:

STATISTICS OF INFESTATION.

Tanglefoot

Town. Infestations. Egg-clusters. Bands. Sprayed. Larvae.
EHODIPEON . 134 4,342 216 89 1,082
Woodstock. .. ...... 41 882 83 31 328
Putnama 0, a0 00 15 482 264 10 1,616
Romfret. ... < olas 22 274 53 11 660
107V ) (3 SR O 10 178 20 9 615
ARBTORd. i e iRy 0 0 0 0 0
TR gyl o 46 1,579 614 38 2,045

Brooklyniti: Lo . 20 499 394 15 251
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StaTisTics oF INrFEsTATION—Cont'd.
: Tanglefoot

Town. Infestations. Egg-clusters. Bands. Sprayed. Larvae.
Haraplion.: oo 5 6 -85 0 0
@hapim om0 L 1 8 r- 10 0 0
Sterling . o0l 6 17.C 133 5 17
Blainfield. .. . .l 10 398 | 78 10 614
Canterbury . ., ..... 9 126 129 8 324
Beatland! 5. 00 0 0 0 0 0
Mansfield. . ........ 0 0 0 0 0
Yoluntown.: :...... 0 Ao ) 0 0 0
Griswold . L. ... .. L 33 81 3 0
lsbon . A, Ll 1 1 0 0 0
Sprague........... 0 0 0 0 0
North Stonington 2 29 24 1] 36
Stonington. . ....... 0 0 0 0 10
Groton Oy b d; 1 0 0 0
e, Lo s ns: 1 1 0 0 0
Windham. (i 0 0 0 0 0
Preston. v v ts 6 127 il 2 24
Norwich! 0 e H 74 111 2 0
Tedyardir i Lr £ty 3 8 13 1 0
Bozrahls: (i ot 1 4 5 1 0
Hranklin .ol e 0 0 0 0 0
21 Towns Infested 350 9,224 2,314 236 7,612

PARASITES.

In preceding years, an attempt has been made each year to
liberate one or more species of the different parasites in some of the
infested towns of the state, but owing to the weather and the labor
conditions, we were unable to do it in 1920. However, collections of
gipsy moth larvae were made in Thompson, Woodstock, Putnam,
Pomfret, Killingly, Plainfield, Canterbury and Brooklyn, and
sent to the Government laboratory at Melrose Highlands, Mass.,
in order to determine if any species of parasites could be recovered
as a result of planting colonies. We are indebted to Mr. A. F.
Burgess for much of the information regarding the planting and
recovery of parasites, a full report up to that time being included
in the Report of this Station for 1917, page 250. The following

resumé brings the subject up to date, so far as Connecticut is con- -

cerned.
Calosoma sycophanta Linn.

Though not a parasite, both adults and larvae of this large
ground beetle devour the caterpillars of the gipsy moth and it is
therefore quite an important agency for holding that species in
check. It was liberated in Stonington in 1914, in Thompson in
1915, and in Killingly in 1917. This species now seems to be fairly
well distributed over the state, as it has been collected or observed
in Thompson, Putnam, Killingly, Scotland, Plainfield, Groton,
Lyme, Clinton, New Haven, Meriden and Darien. Our employees
have reported observing these beetles feeding upon gipsy moth
larvae in Thompson and Killingly in 1920.
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Anastatus bifasciatus Fonsc.

This very minute Hymenopterous egg parasite was first liber-
ated in Connecticut in 1917, when colonies were placed in Thomp-
son, Woodstock, Putnam, Killingly, Pomfret, Eastford, Brooklyn,
Hampton, Chaplin, Mansfield and Canterbury. More colonies
were planted in Brooklyn in 1918, Canterbury 1919, Eastford
1918 and 1919, Griswold in 1918, Hampton in 1918 and 1919,
Killingly in 1918 and 1919, Ledyard in 1919, Mansfield in 1918,
Norwich in 1919, Plainfield in 1918 and 1919, Pomfret in 1919,
Putnam in 1918 and 1919, Scotland in 1918, Sterling in 1918 and
1919, Thompson in 1919, Voluntown in 1918 and 1919, and Wood-
stock in 1918.

This insect was recovered from Eastford in 1917, and from
Voluntown in 1918.

Apanteles lacteicolor Vier.

This is a small Hymenopterous parasite of the brown-tail moth
larvae. It has been colonized in Connecticut as follows: Putnam
in 1912, Suffield, Hartford, Mansfield, Norwich, Stonington,
Griswold, Plainfield, Killingly and Hampton in 1913, Manchester
Chester, Colchester and Lebanon in 1915, East Lyme and Canter-
bury in 1916, Montville and Groton in 1917.

This species has been recovered as follows: Brooklyn 1916,
Canterbury 1917, East Hartford 1916, Groton 1918, Hartford 1913
and 1914, Killingly 1916, Lebanon 1915, Pomfret 1913, Putnam
1917, Stafford 1917, Stonington 1915, Suffield 1915, Thompson
1913 and 1916, Waterford 1914, 1916 and 1917, Wethersfield 1916,
Woodstock 1913, 1915 and 1916.

Pteromalus egregius Forst.

A minute Hymenopterous parasite of the brown-tail caterpillars
not colonized in Connecticut, but recovered from Hartford in 1913
and 1914, and Putnam in 1915.

Monodontomerus aereus Walker.

A minute Hymenopterous parasite of the pupae of both gipsy
and brown-tail moths. Not colonized in Connecticut but re-
covered from Putnam in 1911 and 1915, Hartford and Suffield in
1912.

Meteorus versicolor Wesm.

This is a minute Hymenopterous parasite of the brown-tail
caterpillars, and though no attempt was ever made to colonize the
species in Connecticut, probably some cocoons were mixed with
those of Apanteles lacteicolor and thus it became distributed. It
was recovered from Hartford in 1914, and from Brooklyn, Killingly,
Thompson, and Woodstock in 1916, and from Groton in 1918.
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Compsilura concinnata Meigen.

This is a medium-sized Dipterous parasite or two-winged fly
of the family Tachinidae attacking both the gipsy and brown-tail
moths. It was colonized at Putnam in 1912, Hartford in 1913,
Mansfield, Plainfield and Stonington in 1914, Stafford, Suffield,
Colchester, Norwich and Old Lyme in 1915, and Hampton and
Scotland in 1917. It has been recovered from Woodstock in 1915,
Stonington in 1916, Putnam, Stafford, Plainfield and North Ston-
ington in 1917, Pomfret, Putnam and Stonington in 1918, Killingly,

CONNECTICUT
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Figure 4. Map of Connecticut showing area quarantined on account
of gipsy moth.

Plainfield, Pomfret, Putnam, Scotland and Thompson in 1919,
and from Plainfield, North Stonington and Putnam in 1920. -

Sturmia ( Zygobothria) nidicola Townsend.

This is another Tachinid fly of medium size parasitizing the
larvae of both gipsy and brown-tail moths, and though never
colonized in Connecticut, it was recovered from Canterbury and
Waterford in 1917, and from Groton and Stonington in 1918.

The foregoing reeords of parasites lead us to believe that most
of these species have become fairly well distributed around the
infested portion of the state even though not actually planted
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there. Some help may therefore be expected from them in the
years to come. The effectiveness of parasites depends much upon
conditions, and is usually more pronounced in localities where the
host is extremely abundant, and on account of the suppression
work done, this has never been the case in Connecticut. Though
parasites play an important part as a natural agency in controlling
or holding in check a given species, they never exterminate their
hosts.  Of course, where conditions are like those in Connecticut,
where their hosts are not very abundant and suppressive measures
are being carried on, the parasites do not have the best kind of a
chance. However, we are glad to know that they are still present.

QUARANTINE.

During 1919 eight Connecticut towns were removed from the
Federal quarantined area as no traces of the gipsy moth had been
found in them. This past winter three of these towns, Preston,
Norwich and Bozrah, were again found to be infested and were
added to the quarantined area.

The spread in the states of northern New England was very
heavy and this gave rise to erroneous newspaper reports that there
had been a great increase of the gipsy moth in Connecticut.

Only two towns, Groton and Stonington, were quarantined
against the brown-tail moth, and as there were no webs of this
insect found in this state last winter, it is doubtful if they are
quarantined this year.

Under the Federal regulations, shipments going from the in-
fested area to another state were inspected by the Federal agents,
but shipments to another point within the state were not subject
to inspection. This left the greater part of the state subject to
infestation from the colonies in the eastern portion. Accordingly,
after due notice, a hearing was held in Hartford on March 3, 1920,
after which the following quarantine regulations were established:

STAaTE oF CONNECTICUT
OFFICE OF STATE ENTOMOLOGIST
AGRICULTURAL EXPERIMENT STATION
NeEw Haven, Conn.

Quarantine Order No. 2.

Concerning Gipsy and Brown-Tail Moths.

In order to protect uninfested parts of Connecticut from danger of in-
festation by the gipsy moth and the brown-tail moth, under authority
given in Section 2106 of the General Statutes, the following regulations
are hereby established.

1. The towns of Union, Woodstock, Thompson, Eastford, Pomfret,
Putnam, Chaplin, Hamﬁton, Brooklyn, Killingly, Scotland, Canterbury,
Plainfield, Sterling, Lisbon, Griswold, Voluntown, Ledyard and North
Stonington because of the gipsy moth, and all the above-named towns and
Groton and Stonington because of the brown-tail moth are now under
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quarantine by the Federal Horticultural 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 shail have been inspected and certified by an authorized state or
Federal inspector. o4

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 quarantined by the United States Department of
Agriculture; furthermore the regulations established by the Federal Horti-
cultural 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 March 23, 1920.
E. H. JENkKiINs,

Approved Director, Connecticut Agricultural
M. H. HoLcoms, Experiment Station.
Governor.

Instructions to Nurserymen, Lumbermen, Wood Dealers,
Shippers and Transportation Companies.

Any shipments of nursery stock, or forest products originating within
the quarantined area must not be shipped out of that area into the terri-
tory mot infested, unless inspected and accompanied by the inspector’s
certificate. All shipments going into other States must be examined by a
Federal Inspector, and the Federal Inspectors have also been suthorized
to Inspect shipments consigned to points within the State: the State in-
spector can also examine such shipments in case of convenience or if the
Federal Inspectors are busy elsewhere. b

Transportation companies must not accept nursery stock or forest

products consigned to points outside of the infested area unless accom-
panied by certificate of inspection.

. InspEcTORS.
Federal Inspectors.

Herbert J. Miles, P. 0. Box .62, Putnam, Conn. Telephone 321-14,
_Putnam. Inspector for Windham and Tolland Counties.
William J. Ahearn, Box 63, Westerly, R. L. Telephone 2277, Westerly.
Inspector for New London County. B

State Inspector.

John T. Ashworth, 26 Reynolds St., Danielson, Conn. Telephone 28-3,

]s?calgjelson. Inspector for any shipments not going outside of the
ate.

So far the inspections have all been made by the Federal in-
spectors, and reports of all shipments to uninfested parts of
Connecticut are sent to the office of the State Entomologist, where
they are placed on file. The Federal quarantine also covers field
stone and quarry products, but apparantly our state law (Section

2106) provides only for the control of shipments of plants or plant
products.

b AT DR T
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INFESTATIONS DISCOVERED IN NEW JERSEY AND
NEw Yorxk.

In midsummer an infestation of about one hundred square miles
in extent was discovered on the Duke estate at Somerville, N. J.
From a nursery on this estate many shipments had been sent
during the past few years and in following up the destinations of
these shipments several smaller infestations were found in New
Jersey and one in Brooklyn, N. Y. Through the kindness of Mr.
A. F. Burgess of the Bureau of Entomology, reports were received
of eleven shipments of nursery stock from the Duke estate con-
signed to six parties in Connecticut. Most of these shipments
were made between 1913 and 1916 and were sent to Greenwich,
Stamford, Fairfield, Bridgeport, Ridgefield and Sharon.

Messrs. B. H. Walden and M. P. Zappe, Assistant Entomolo-
gists of the Station visited all of these places and inspected the
plantations in and around the places where these plants were set.
No indications were found of the presence of the gipsy moth in any
of these places.

RECOMMENDATIONS.

On account of the existing conditions, we have reason to believe
that the gipsy moth is now well in hand in Connecticut. If the
work should be stopped, the pest would soon become sufficiently
abundant to cause noticeable damage to trees by stripping them in
June. State action would then be demanded. Such a possibility
should not for a moment be considered, because the experience of
Massachusetts shows its folly. Though confined to a rather small
area in Massachusetts when the work stopped in 1900, the pest
became so troublesome that the work was again taken up in 1905,
but it was found to have spread over an area more than six times
its former size and the difficulty and cost of control correspond-
ingly increased. In Connecticut, the gipsy moth should be held
just where it now is or the infested area reduced if possible.

Federal co-operation has been most cordial and satisfactory,
but the Federal appropriation was reduced, and on account of the
rather rapid spread northward, extra work was needed in Maine,
New Hampshire and Vermont. Then, too, during the past sum-
mer new infestations were discovered in the states of New Jersey
and New York, thus requiring that a portion of the Federal appro-
priation be used in those States.

The Connecticut forces are now fairly well equipped with
spraying machinery and supplies, and with motor vehicles. The
initial outlay for new apparatus should, therefore, not be very
heavy for the next two years. Federal quarantine No. 37 has
resulted in keeping out much of the imported nursery stock which
formerly had to be inspected out of this appropriation. There will
still be considerable fruit stock and Manetti rose stock for propa-
gating, that must be inspected, but the quantity will be relatively
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small, and the cost of inspection considerably less than in former
years. As will be seen from the financial statement on page five,
the cost of this work for the past year was $825.83, and it will prob-
ably be about the same for each season. ’

The appropriation for gipsy moth work should be sufficiently
large, together with the possible Federal did, to cope with any
emergency such as a serious wind-spread. All things considered,
we therefore respectfully request that sixty thousand dollars
($60,000.00) be appropriated for the biennial period ending June
30, 1923, for the purpose of suppressing the gipsy moth, the brown-
tail moth, and for inspecting imported nursery stock.

EXPERIMENTS IN DUSTING IN COMPARISON WITH
SPRAYING TO CONTROL APPLE INSECTS.

On March 30, 1920, entomologists from New York, New Jersey,
Pennsylvania, Connecticut, and the U.S. Department of Agri-
culture held a conference at the Grand Central Station in New
York City to consider a common plan for the testing of dust mix-
tures. It was agreed that it seemed desirable to conduct experi-
ments in each of the states represented, to ascertain whether the
common pests of the apple orchard could be satisfactorily con-
trolled by dusting operations, and especially to learn if the addi-
tion of nicotine sulphate to the dust would control apple aphids and
red bug.

The secretary afterwards prepared copies of the general plan of
experiment and sent them with the minutes of the conference,
to each entomologist who had been in attendance. In general the
plans called for a dust containing 90 per cent. sulphur, and 10 per
cent. arsenate of lead, to which nicotine sulphate was to be added
in three different proportions, viz., one-half of one per cent., one
per cent., and three per cent. It was also recommended that one
plot should be sprayed and one left untreated for purposes of com-
parison ; that not less than 100 trees be included in the experiment;
that standard varieties and rather large trees be used if feasible;
and that at least four treatments be given (delayed dormant; pre-
pink, calyx, and young fruit). In other respects the operations
were to be conducted in conformity with the demands of the
orchard and practices of the region where the work was conducted.

After examining several orchards, one owned by Mr. William F.
Platt of Milford seemed to meet most fully the requirements. This
orchard contained 30 acres, most of the trees having been planted
26 years, was in sod and was situated just over the line in the town
of Orange. Consequently arrangements were made with the
owner, to allow us to experiment on his trees and to furnish team
and help where needed. The Station was to furnish materials

and the owner was to have the fruit crop. The owner had given"

the entire orchard a dormant treatment with ‘“Scalecide,” one
part in fifteen parts of water.
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The detailed plan of the experiment was developed through the
co-operation of the Entomological and Botanical Departments of
this Station and the Division of Deciduous Fruit Insect Investi-
gations of the Federal Bureau of Entomology, which has for several
years maintained at Wallingford, Conn., a field station for the
study of orchard insects.

To the owner, Mr. William F. Platt, to the Bureau of Entomol-
ogy, to The Niagara Sprayer Company, and to the Botanical
Department of this Station, our thanks are due for help and co-
operation to make this work possible.

Most of the actual work was done by Messrs. B. A. Porter and
C. H. Alden, of the Wallingford field station of the Bureau of
Entomology, E. M. Stoddard and G. E. Graham of the Botanical
Department, and M. P. Zappe, B. H. Walden, P. Garman and
W. E. Britton of the Entomological Department of this Station.

The dust was applied with a Niagara power duster, owned by
the Federal Bureau of Entomology and used in the experiments
last year at Wallingford. Dr. Quaintance and Mr. Porter kindly
granted us permission to use this machine. It was hauled about
the orchard with a pair of horses owned by Mr. Platt as is shown
on Plates IV and V, a. The liquid spray was applied with the
owner’s regular sprayer (a Friend power outfit) which is shown
on Plate V, b.

The dust mixtures were prepared by the Niagara Sprayer Co.,
Middleport, N. Y., and 300 lbs. each of Formulas 1, 2, and 3, were
furnished gratis for the experiments. These amounts were not
sufficient, and later 100 lbs. Formula 1, 100 lbs. Formula 2, and
200 Ibs. Formula 3, were purchased from this firm.

MixTUrEs USED.

Formula 1 Powdered sulphur, 90 per cent.
Dust Powdered lead arsenate, 10 per cent.
Nicotine sulphate, one-half per cent.

Formula 2 Powdered sulphur, 90 per cent.
Dust Powdered lead arsenate, 10 per cent.
Nicotine sulphate, 1 per cent.

Formula 3 Powdered sulphur, 90 per cent.
Dust Powdered lead arsenate, 10 per cent.
Nicotine sulphate, 3 per cent.

Formula 4 Liquid lime-sulphur, 1 part.
Liquid Water, 9 parts.
Spray Nicotine sulphate, 34 pint per 100 gallons.

Formula 4 was modified by diluting the liquid lime-sulphur at the rate
of 1 part to 33 parts of water for the 2nd, 3rd and 4th treatments which
were applied to the foliage, and 3 1bs. of powdered lead arsenate, per 100
gallons, was added.

The plan of that portion of the orchard where the experiments
were conducted, showing the location of the plots and trees, is
reproduced in figure 5.
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Figure 5. Plan showing arrangement of experiment plots, in orchard

of W. F. Platt, Milford, where experiments in dusting and spr

conducted.

aying were

EXPERIMENTS IN DUSTING AND SPRAYING. Tl

As to varieties, most of the trees were Greening; plot I had
18 Greening and 2 Hurlburt trees; plots IT and III were all Green-
ing; plot IV contained 15 Greening, 5 McIntosh and 5 Fall Pippin;
plot V contained 21 Greening, 7 McIntosh and 7 Fall Pippin. In
all, 104 trees were included in the experiment, and the remaining
portion of the thirty acre orchard was sprayed by the owner with
a weaker lime-sulphur (1 part to 66 parts of water), but at about
the same time and in the same manner as plot V, and was available
for collecting data and making observations.

This paper concerns only the treatments and their effects on the
insect pests of the orchard. The effect on apple scab and other
fungous diseases will be treated separately elsewhere by the
Botanical Department.

The treatments given the trees on the different plots were as

follows :—
TREATMENTS APPLIED.

Ploti Wi Dhisty Forimng ksl 3 S e i) 20 trees.
Plot II. Check. No treatment........ 814
Plot 1L Dust, Bormula, 2 . . L bhie e 16,
Plot IV, Dust, Bormulai3|, ...« co.is o 204
Plot V. Liquid Spray, Formula 4....... 35

104 trees.

Additional trees in rows adjoining plots II and III on the west
were sprayed like plot V, with two trees saved as checks, to obtain
data regarding effect on apple scab, by the Botanical Department.

The applications were made on the following dates:

1st Application Delayed Dormant April 22.
2nd % Pre-pink May 11
3rd ¢ Calyx June 2

4th o Young fruit June 25

FirsT, oR DELAYED DORMANT TREATMENT.

Arrangements were completed to make the first application on
the morning of April 22. It had rained all of the day preceding,
and the trees were moist but not dripping. It was cloudy on the
22nd, with a gentle breeze from the northwest. The treatment
began about 8 o’clock A. M., and was finished about 12.30. Messrs.
Zappe, Stoddard and Porter made the application. The leaf buds
showed a little green at the tips and green apple aphids had hatched
and were present on the buds. The trees appeared to be well
covered with dust. Living green apple aphids were observed
partly covered with dust, about three hours after applying. Rain
fell the following day.

For this treatment about 55 lbs. of formula 1; 60 lbs. of formula
2; 75 Ibs. of formula 3; and about 150 gallons of formula 4 were

used.
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This first treatment was followed by cold weather and cold rains
which retarded the normal progress of growth for this season of the
year,

SECOND, OR PRE-PINK TREATMENT.

The second treatment was made on Ma 11. At this ti
very foremost blossom buds began to sho)vrv pink, but lihgncl)%hg;z
did not. The leaves were only partly developed, but enough so to
catch and hold the dust and spray. The weather was ideal for
making the application; it had rained a little the day before and
1t was still and partly cloudy. The work commenced about
8 A. M., and by 9.30 the dusting was finished. The spraying was
finished about 11.20. About 4 . M., a light rain set in which con-
tmvléred during a fpart of the night.

e ran out of materials of formula 3, before finishin

and used a little of formula 2, in order to finish. Forgtﬁ)elostpll‘;;
mixture liquid lime-sulphur was diluted at the rate of 3 gallons
with 3 Ibs. of powerded lead arsenate for each 100 gallons. About
225 gallons of the liquid spray mixture were used in this treatment.

The applications were .made by Messrs. Zappe, Porter and
Stoddard. Very few aphids were present even on the untreated
trees. No red bugs had yet appeared and the apple leafhopper
Empoa rosae Linn. was just beginning to hatch. ’

On May 12, a visit to the orchard revealed the fact that the dust
was not appreciably washed off by the rains, and though it had
c%llll(;lc(;cedtm l(’)c‘g Iilaces, or 1a\t}long the mid-rib, or at the tip, was still
a ant on the leaves. oinju ~
spgmyed pigrh ot 8 Jury could be detected on any of the

n May 17, another visit was made to the orchard.

were at work and there were only a few aphids pres:e%ll%d Wﬁggl ;
beetles were present in moderate numbers. j i

On May 25, visited orchard again. Greening trees were in full
bloom and a few petals beginning to fall. There seemed to be
more green apple aphids present than at any preceding visit and a
few winged ones were seen. Only one nymph of the false red bug
Lygidea mendax Reut. was seen, though in the orchard of F. N,

Platt, perhaps a mile distant, they were rath, m
) A T
of them were in the second iI,IStal'}.r i SETE, Audsuon

THIRD, OR CaLYX TREATMENT.

This was made on June 2. The petals had all
and there a late flower remained. 1ll)Began dusgnga;{)egluzx;%%tf enl;e
It was quite still with a slight southwest breeze. Material x;vaé
apghe? by ¥e5§r§£ %a%ll)e, Porter and Stoddard.

n June 4, visite e orchard. A ligh

afternoon of June 3, but it did not seer% EOS};?:S’?II‘ ggrr#}aleo%l;csl}oe
Found five red bugs in 3rd instar, one of which had left the terminal
leaves and was on a cluster of four young apples, each of which had
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been punctured several times. One colony of rosy aphid was
noticed on one of the sprayed trees; green aphid had nearly all
disappeared.

Visited orchard on June 8. Could not find any red bugs. A
few leaf-eating larvae were found, dead. Also visited the orchard
of F. N. Platt, and found plenty of red bugs on one tree in north-
west corner of the orchard next to a piece of woodland. There was
a bug on nearly every terminal shoot, and some of the bugs were
already on the fruit clusters and beginning to puncture the young
apples which were then about the size of small marbles. These
bugs were in the 4th instar.

FourtH, or Young Fruir TREATMENT.

This was the final application and was made on June 25. There
was a light breeze from the northwest. Apparently it required
about four pounds of dust per tree, and about 300 gallons of the
spray mixture was used. For this application the dusting machine
was towed about the orchard with a Ford truck. Messrs. Zappe,
Porter and Stoddard did the work. The MecIntosh apples were
about an inch in diameter at this time. A little of the rosy apple
aphid was noticed, but red bugs were scarce. Leafhoppers
(Empoa rosae Linn.) were present. In afternoon, visited F. N.
Platt’s orchard and found red bugs just transforming to the adult
stage.

Messrs. Britton and Zappe visited orchard on July 2. There
were many nymphs and adults of apple leafhopper present
causing whitish spots on the leaves. Also visited F. N. Platt’s
orchard. Most of the red bugs had gone and only a few adults
were seen.

GENERAL SEASONAL APPEARANCE OF TREES.

There was little if any difference in appearance between the
sprayed and dusted trees during the early part of the season. Both
treatments controlled the leaf feeders in a fairly satisfactory
manner. Now and then we found the bud worm at work on the
tender terminal leaves. The check or untreated trees were not in
such good condition though they were not eaten badly.

A slight difference became noticeable late in the season, for at
harvest time the dusted trees seemed to have matured or ripened
up earlier and had shed more leaves than the sprayed trees. Thus
the sprayed trees were slightly greener. This applied to the foliage
rather than to the fruit. No injury from any of the applications
was noticed during the season. Nearly all of the trees produced
fruit.

Scoring AND CoUNTING THE FRUIT

In order to obtain definite and accurate results on the effect of
the treatment it was necessary to count and examine the fruit for
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insect injuries from a certain number of trees in each plot. We
attempted to select count trees from the center of each plot.
Such trees would be less likely to be affected by the treatments
given adjoining plots, because the dust and spray will sometimes
be blown upon nearby trees. The following number of count trees
were selected in each plot: plot I, 4 trees; plot II, 8 trees; plot III,
4 trees; plot 1V, 8 trees, and plot V, 8 trees.

As most of the fruit falls which is badly injured by insects it was
thought desirable to gather and score the dropped fruit as well as
that remaining at harvest time. “The drops from the count trees
were therefore gathered about once each fortnight, counted,
examined for insect and fungus injuries and a record kept. As the
Fall Pippin and MecIntosh apples matured earlier than the Green-
ing, they were gathered and examined before the Greenings were
harvested. On September 30, a few days before harvest time a
severe storm took off a large proportion of the apples and these
were also picked up, counted and scored separately.

It is interesting to note that the percentage of apples which
were brought to the ground from the count trees by this storm
varied considerably in the different plots as the following table
shows:

Fruir REMOVED BY STORM SEPTEMBER 30.

Percentage fruit
Plot. No. Count Trees. dropped. Treatment.

Dusted
I 4 8.3 14 9% nicotine.
Chec
II 8 25 No treatment
Dusted
III -+ y 30 19, nicotine
Dusted
IV 8 23 39, nicotine
v 8 1% Sprayed

On account of plot I being in the corner of the orchard, it was
unquestionably somewhat protected by the nearby woodland trees
and by the packing shed which stands amongst the trees of this
plot. It is also on slightly lower ground than any of the others
with the possible exception of plot II. With the exception of
plot I, the sprayed trees (plot V) lost a slightly smaller proportion
of fruit from the storm than the other plots. .

The picking was done mostly by Mr. Platt’s men, and the count-
ing and scoring was done by Messrs. Porter, Alden, Stoddard,
Graham, Zappe, Walden, Garman and Britton.

The dropped fruit was gathered four times for scoring and
counting, on July 7, July 23, August 9, and August 30. The Fall
Pippins were harvested September 10-15, and the McIntosh and
Greening apples were harvested soon after October 1, the work
being finished on October 13. This work involved the counting,
separate handling, examination, and making record of each, of
159,668 individual apples.
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REsurTs oF TREATMENTS.

The results of the experiments might be given in detail as con-
cerns each of the principal insect pests occurring in the orchard and
attacking the fruit, but they are summarized in the accompanying
table. It should be noted that the sum of the percentages for each
treatment does not equal 100, because the records of percentages for
fungous diseases are not included in this table, and even if they were
included, in most cases the percentages would total more than 100
because some fruits showed marks indicating that more thad one
pest had attacked them.

StaTISTICS OF RESULTS.

Total No. Good Red Bug  Aphis Codling Moth Curculio Il(l)sz}(l::g

Treatment. of Apples. per cent. per cent. per cent. per cent. per cent. per cent.

@hecks o i 34,273 38.6 7.5 .85 4.77 21.00 5.3

Dusted:

159% Nicotine. 20,290 60.8 7.1 2.31 .306 19.8 7.4
19% Nicotine. 23,972 86.5 2.05 2.82 .505 6.7 6.8
3% Nicotine. 44,486 82.6 1.66 .795 .398 5.25 4.5

Sprayed . .... 36,647 88.0 1.66 1.665 .326 7.45 4.54

Discussion or REsuLTs.

It should be borne in mind that these tests represent only one
season’s work in one locality, and that quite different results might
be obtained if the experiments were continued over a period of -
several years, or if duplicated in a number of orchards in different
sections of the state. However, they are given here for what they
are worth, and with certain reservations which are noted, may
serve as a guide for future work. The percentage of good fruit
was somewhat greater on the sprayed trees (plot V) than on any
of the dusted trees though those containing one per cent., and
three per cent. of nicotine (plots III and IV) were not very far
below. The check or untreated trees gave only 38.6 per cent. of
good fruit. The results as applied to the chief insect pests of the
orchard are as follows:

Red Bug.—This insect was rather scarce in this orchard in 1920,
but its injury was detected here and there throughout the orchard
and the bugs were seen on a number of occasions. In all cases it
was the false red bug Lygidea mendax Reut. The figures show that
there was little difference between the sprayed trees (plot V) and
those treated with one per cent. or more of nicotine in the dust
(plots III and IV) but both those having less than one per cent.
nicotine in the dust (plot I) and the check or untreated trees
(plot II) gave more than three times as much red bug injury on
the fruit as each of the other three plots.

Aphids.—Both the green apple aphid, Aphis pomi DeGeer, and
the rosy aphid, Anuraphis malifoliae Fitch (Aphis sorbi Kalt.)
were present in the orchard but not in sufficient numbers to make
them very destructive. No doubt they were somewhat held in
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check by the cold and rainy weather during the first half of the
summer, and also by the lady beetles which were present. The
percentage figures in the table as applied to aphids, appear to have
no value, as the untreated trees (plot II) had less aphid injury than
any of the other plots except that having three per cent.of nicotine
in the dust (plot IV). 1

Codling Moth.—The codling moth Carpocapsa pomonella Linn.
was held in check satisfactorily by both liquid spray and dust.
Even the untreated trees (plot IT) showed less than five per cent.
of injured apples. o VRN

Curculio.—There was a large amount of injury (21 per cent.)
attributed to the plum curculio, Conotrachelus nenuphar Herbst.,
on the untreated trees (plot II), and on the dusted trees containing
only one-half of one per cent. of nicotine (plot I) it was only slightly
less or 19.8 per cent. As it is a question if nicotine is of any value
in controlling this pest and as the trees in plot I were treated with
lead arsenate like those in plots ITI and IV, where the injury was
less than one-third as great, some factor other than the treatment
must be considered if an explanation is found. The trees of plot I
surrounded the packing shed, and were separated only by a stone
wall from a pasture partly covered with a growth of brush and
some wood had recently been cut there. Possibly these conditions
may have furnished better hibernating quarters for the beetles
- than obtained in the close vicinity of the other plots. The un-
treated trees (plot II) were only slightly nearer plot I, than was
plot I11, but it was on the southeast corner of the orchard. A stone
wall extended along one side, not only of this plot, but also plots
IIT, IV, and V, in which there was little difference in the amount
of curculio injury.

Other Insects.—This category contains minor injuries by
chewing insects which could not with reasonable certainty be
attributed to codling moth or curculio, though it is possible that
both these pests contributed. By far the major portion was due
to gnawing of the fruit rather late in the season by Lepidopterous
larvae, of which the bud moth T'metocera ocellana Schiff., the lesser
apple worm Enarmonia prunivora Walsh, and the red banded leaf-
roller Eulia velutinana Walker, were recognized. The first was
reared. There is practically no difference between the plots in

regard to this kind of injury, but we believe that it might have been -

}“feIduc)ed considerably by one or two late applications. (See Plate
e
REcoMMENDATIONS.

It would be unfair to draw final conclusions from these tests of
a single season in one locality, and it is hoped that more work may
be carried on the coming summer. We cannot advise orchardists
to discard their spray outfits to take up dusting, though it is
apparently possible to hold the chewing insects in fairly satis-
factory control by the use of the dust treatment.

FALSE APPLE RED BUG. WETE

With the addition of nicotine solution some of the sucking in-
sects, particularly false red bug, seem to have been checked, but
the data are too meager upon which to base conclusions. Theé
nicotine makes the dusting mixture very much more expensive.

The chief advantage of dusting over spraying is in the saving of
time and labor. The disadvantage is in the cost of the materials
and apparently this more than offsets the saving in time and labor,
as the approximate cost of one treatment per tree was fully three
times as great for dusting as for spraying.

If varieties are grown which are not susceptible to scab, and if
sucking insects are not troublesome, dusting may give good results,
but if these pests are serious in the orchard, better control will
probably be obtained by spraying,—a method which has been in
common practice long enough so that we know its possibilities.
So many experiments have been conducted, that there is an abun-
dance of data to show the value of spraying.

Probably new and more efficient, and possibly cheaper dust
mixtures will be devised, but until that time the Connecticut
orchardist may as well continue to spray.

Our experience in 1920, not only in Mr. Platt’s orchard, but from
observations in other orchards, leads us to advise strongly one or
two additional and later treatments, in order to forestall the injury
from codling moth larvae and other chewing insects late in the
season.

NOTES ON THE LIFE HISTORY OF THE FALSE APPLE
RED BUG IN CONNECTICUT.

Lygidea mendax Reuter.
By M. P. ZarpE.

During recent years this insect has become quite a serious pest
in some of the Connecticut apple orchards. It is rather local in its
appearance and consequently the injury which it causes is also
local. During the summer of 1920, it caused considerable damage
to both foliage and fruit in certain orchards. See Plate VII.

The eggs of this species are laid in the lenticels of the apple twigs
and hatch at the time when the earliest blossom buds begin to
show pink at the tips; most of the buds do not show any color at
this time.

When first hatched the young nymphs crawl to the tip of the
twig and begin to puncture the young tender leaves which at this
time are about one inch long and there are an average of four
uncurled ones on each cluster. In a short time the punctured
leaves show reddish spots and the sides curl upward. See Plate
VII, a. !

When the nymphs are in the third instar a few of them begin
to leave the terminal twigs and go to the fruit to feed, but the
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majority of the young bugs do not leave the terminal shoots until
they reach the fourth instar. At this time the apples are about
the size of marbles. The nymphs when disturbed have the curious
habit, of dodging around to the back or opposite side of the leaf or
twig. After they become winged they drop readily, spreading
their wings as they drop. As a rule they’do not fly far, usually
alighting on a nearby branch. They do not live long as adults.
Out of doors they were transforming to the adult stage on June 25,
and on the 2nd of July very few adults could be found. Mating
and oviposition were not observed.: :

Mouwnts.

This insect passes through five moults before it reaches the adult
stage. The length of time varies with the weather. The spring
of 1920 was rather cold and backward and it took an average of
37 days from the time the eggs hatched until the adult stage was
reached. The first newly hatched nymphs were seen on May 22
and the first adults on June 28.

First Instar. One day after hatching.

Color, carmine*, eyes darker red, with white margins. Antennae
darker than body except last segment which is lighter. Legs colorless,
rather transparent, and covered with small black spines. Beak colorless
except tip, which is black. Black spot on middle of dorsal part of abdo-
men between third and fourth segments. Head with median groove.
Dark oval pattern on dorsal part of thorax with median line running
through the center. Abdomen one-third wider than thorax. Length
1.8 mm; width across thorax .33 mm; width across widest part of
abdomen .66 mm.

Second Instar. h

Abdomen not so'wide in comparison to length but still a little wider
than thorax and a little darker. Eyes much darker than rest of insect
with paler margins. Legs darker than first instar. Black oval pattern
of thorax seen in first instar is gone. Thoracic segments darker at edges
Length 2 mm; width across thorax .5 mm.

Third Instar. Resembles second instar.

Body covered with fine white pubescence which becomes darker a few
hours after moulting. | Tylus black, antennae and legs darker than rest of
body. Length 2.5 mm; width .87 mm. i

Fourth Instar.

Wing pads appear in this stage and extend to cover the sides of the first
abdominal segment. A deep fovea on each side of middle of second
thoracic segment. Length 3.5 mm; width 1.33 mm.

Fifth Instar.

Wings in this stage extend to the sixth abdominal segment. Posterior
third of wings and tip of abdomen dusky, also a dark line on the sides of
the scutellum. Length 4 mm; width 2 mm.

Sixth Instar.

Adult stage. Bright orange red, antennae and narrow bar across the
base of pronotum, black. Clavus, inner angles of corium, and membrane,
fuscous; in dark specimens the scutellum and all but the narrow margin of
the hemelytra fuscous; legs greenish yellow with fuscous on the tibiae.
Length 6 mm; width 2.33 mm. The adult is shown on Plate VII, a.

*Windsor and Newton’s water colors in Smith’s Explanation of Terms
Used in Entomology.
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CONTROL.

This insect may be controlled by spraying the trees just before
the blossom buds open. Nicotine solution, 1 pint to 100 gallons
of water, will hold the insect in check, especially if the tree can be
sprayed from both sides at once. If only one side is sprayed at a
time the young bugs have a chance to go to the opposite side of
a leaf or twig and dodge the spray. This spraying may be com-
bined with what is commonly known as the “pink spray,,” which
consists of arsenate of lead and commercial lime and sulphur.

As all of the red bugs probably will not be killed at this time,
nicotine should be added to later sprays, especially the first calyx
spray, soon after the petals fall.

LITERATURE.

Britton, W. E. False Apple Red Bug in Connecticut. Report Conn.
ecticut Agricultural Experiment Station, 1914
page 197, plate XXa: Ibid. 1915, page 185: Ibid.
1916, page 138.

Britton, W. E. and Zappe, M. P. Experiments in Spraying Apple Or-
a0 p(?h:;rds to Control Aphids and False Red Bug,
Report Connecticut Agricultural Experiment

Station, 1917, page 259, plates IT and III.

Crosby, C. R. The Apple Red Bugs, Cornell Agricultural Experi-
ment Station, Bulletin 291, 1911.

Knight, Harry H.  An Investigation of the Scarring of Fruit Caused by
’ 2 Apple Red Bugs, Cornell Agricultural Experiment
Station, Bulletin 396, 1918.

Zappe, M. P. Apple Red Bugs, Twenty-Eighth Annual Report
il ppConnecticut P:)mological Society, page 147, 1919.

NOTES ON THE
LIFE HISTORY OF A SAWFLY FEEDING
ON AUSTRIAN PINE.

Itycorsia zappetr Rohwer.
By M. P. ZarpE.

On June 23, 1915, while collecting insects in New Haven, near
some Austrian pines, a large sawfly was taken that looked different
from anything in the Station collection. A special effort was made
to collect a few more specimens which were flying around Austrian

ines. .
f Several of these specimens were sent for determination to Mr.
S. A. Rohwer of the Bureau of Entomology, who is a specialist
in this family. He pronounced them an undescribegl species of the
genus Itycorsia, which he afterward named zappei. In the Pro-
ceedings of the U. S. National Museum, No. 2312, Vol. 57, page
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239,1tMr. Rohwer published the descriptions of both sexes of the
adults.

The next summer larvae were found feeding in small silken webs
on the new growth of the Austrian pines. The writer suspected
that these larvae might have some connection with the adults that
had been present on the trees, so a number were collected and
reared. The following summer adults emerged and proved to be
the same as those captured from the trees.

THF: EGG..‘

. The eggs are laid singly on the needles of the new growth late
in June and early in July. They are about 4 mm. long and are
of a pale clay yellow color. They are crescent-shaped and are laid
lengthwise on the needle, being fastened at the back. Both ends
are up-turned and pointed, one tapering a little more than the
other. When the young larva hatches it emerges from the end
which tapers the least. See Plate VIII, a.

¢ THE LARVA.
Elrst Instar.
ength about 3 mm., body greenish yellow, first thoracic segment with

a black marking extending from middle of one side to middlegof oppgvslite
side with a black spot at each end. A black crescent-shaped mark at base
of each leg. Two elongated black spots between each pair of legs on
ventral surface of thorax. Legs black. Cerci at end of body with three
segments, two distal segments black. Head rufous with appendages
lighter. Antennae black with white rings at joints, last segment pointed
at tip. Eyes black. Body covered with minute hairs. The eleventh
segment bears a pair of atrophied prolegs.

ISJecond Instar.

ength 6 mm. Head light brown with appendages black. Bod
greenish yellow, legs black. A narrow black stripe extends from base 035
ﬁrséc pair of legs to under side of head.  Other markings same as in first
instar.

ghin}i1 Instar.

o change in markings or other characters fr i

IF{‘ourth 2= om preceding moult.

_Head orange brown. Crescent—shaped marks at base of legs not
distinet except on first segment which still shows plainly thouggh not :g
distinet as in preceding instar. Body becoming more or less glabrous
except anal segment which has a number of rather long hairs.

ll;ifth Instali; :

arkings above base of legs gone. Color of body darker green than i
preceding instars except head and the first three segments ga\.nd lastaltlwlrg
segments which are brownish. First segment has a dark brown bar on the
dorsal surface.

%ixth Ins’ca,r.1 (See Plate VIII, b.)

Larva entirely green except head which is still brown. Thereis a d
stripe of green darker than rest of body. In this instar the larvae Osl’-c?)ag
iie u_lgtand %o ltl}lltoltile grqun(%hwhere thfey hollow out a small cell and pass

ewinter. In the late spring they transform to pupae and
about the latter part of June. i e

The feeding period of the larva is just about one month.
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HaBITS OF THE LARVA.

When the young larvae hatch from the eggs they begin to spin
a loose web around themselves, fastening the outer threads to
the needles. As the larvae reach full size these webs are often four
to five inches long and the larvae move up and down inside them by
wriggling the body. The larvae have no prolegs and when re-
moved from their webs and placed on a smooth surface, are unable
to crawl until they have spun a sort of a web over themselves.

Their method of feeding is rather interesting. They usually
begin at the top of their web and with their strong jaws bite off a
needle at its base, just above the bundle sheath, very much as a
cut-worm cuts off a plant. Then they proceed to eat it, beginning
at the cut off end until they have devoured the entire severed
needle. Then they take the next one. They have never been
observed to leave their web and go to another twig. The larva in
its case is shown on Plate VIII, ¢, and an empty case at d, of the
same Plate.

TeE ADULT.

In order to bring together in one publication the descriptions of
all stages of this insect, the original descriptions of the adults as
published by Rohwer, in the Proceedings of the U. S. National
Museum, Vol. 57, page 209, 1920, are given below.

Itycorsia zappei Rohwer.
“Of the North American species, this new species is probably most

; closely allied to maculiventris (Norton), but the male differs in a number

of ways from the description given for that species, and the description
of the female given by MacGillivray does not agree in all details with the
female of the species described here. In MacGillivray’s key to the species
of Itycorsia of Connecticut (Bull. 22, Conn. Geol. and Nat. Hist. Survey,
p. 33) this species runs to couplet 6, but differs from both luteomaculata
(Cresson) and albomaculata (Cresson) in the black cypeus and other minor
characters. Of the European species it seems to be more closely allied to
stellata, but differs from the descriptions of that species in the color of both
adult and larva.” :
“Female.—Length 13 mm. Anterior margin of the clypeus truncate;
medianly the clypeus is strongly raised by the extension of the antennal
carina; its surface is shining, impuncate; median fovea deep, elongate;
area above the frontal crest with rather close, small punctures; median
ocellus in a diamond-shaped depression; posterior ocellus bordered laterad
and caudad by a deep furrow; posterior orbits and vertex shining, with
large widely separated punctures, frontal crest obsolete; antennae 31-
jointed, the third joint slightly longer than the fourth and fifth combined;
prescutum shining, practically impunctate; scutum shining, with a median
area of close, large punctures; scutellum shining, practically impunctate;
mesepisternum subopaque, with sparse, rather large, setigerous punctures.
Black; spot on the mandibles at base, spot on the superior orbits, two spots
on the vortex, spot on the occiput behind the eye, and with a line-like
projection toward the supraorbital spot, the posterior margin of the pro-
notum, tegulae, two spots near the posterior margin of the prescutum,
two spots along the notauli on the seutum, two large spots on the scutum
posteriorly, a small spot on the lower posterior orbits, an elongate spot on
the mesepisternum dorsally, circular spot on the sides of the pronotum,
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most of the metepisternum, dorsal and ventral margins of tergites, the

apical margin of the sternites 3, 4, 5, and 6, yellowish-white; legs black;

the tibiae and basal joints of the anterior tarsi rufous; wings hyaline

gasa.lly, fuliginous beyond the basal margin of the stigma; venation dark
rown.” :

“Paratype females show that this species may vary as follows: the spot,
on the metepisternum may be greatly reduced; the line projecting toward
the supraorbital spot may be complete or entirely absent; the yellow spot
on the lower margin of the posterior orbits-s usually wanting.”

“Male.—Length 8.5 mm. In puncturation and characters of the head,
the male agrees with the above description of the female, except the
declivous face is a little more sharply defined on the frontal crest, however,
the frontal crest is rounded and 1ot margined; antennae 31-jointed; the
third joint slightly longer than the fourth and fifth; hypopygidium broadly
rounded apically. Black and yellow; antennae yellowish-ferruginous,
apical half brownish; scape above black; head black; mandibles except
apices, clypeus except two points medianly, lateral supraclypeal area, area
between the antennae and extending caudad in two lines to the level of
the anterior ocellus, the lateral orbits near the top of the eye where they
narrow and extend almost to the middle of the occiput, supraorbital spot,
connected with the line extending posteriorly to meet the line of the
occiput, two spots on the vertex, yellow; thorax black, the posterior dorsal
margins of the pronotum, tegulae, most of the prescutum, two spots on the
scutum anteriorly, spots on the scutum posteriorly, the scutellum, most of
the metepisternum, sternum, metepimerun, and episternum, yellow;
sternites, and tergites ventrally, and the lateral margin of the tergites
dorsally yellow; the rest of the tergites black; legs yellow with the base
of the coxae posteriorly, line of the femora and trochanters posteriorly
black; wings hyaline; venation dark brown; costa and also margin of the
stigma yellowish.”

“Type Locality.—New Haven, Connecticut. Described from eight
females and two males collected by M. P. Zappe for whom the species is
named. The type female was collected as a larva August 2, 1916, on
Austrian pine and emerged June 7, 1917. It is recorded under No. 670
Connecticut Agricultural Experiment Station. The type male and the
paratype male were collected as larvae on August 2, 1916, on white pine,
and emerged June 26, 1917, and are recorded under No. 669 Connecticut
Agricultural Experiment Station. The other females were collected in
June and July, 1915.”

N“li\['dy};’)e, Allotype, and four female Paratypes.—Cat. No. 21605, U. S.

"leiree female paratypes and the male paratype returned to the Conn-
ecticut Agricultural Experiment Station.”

TESTS OF SOAP SPRAYS TO KILL THE
PINK AND GREEN POTATO APHID.

Macrosiphum solanifolii Ashmead.
By M. P. ZarpE.

During the summer of 1920 jthere was a local outbreak around
New Haven of the pink and green potato aphid which has done
considerable damage during the last three or four years. At
Woodmont there was a rather heavy infestation in two large fields
of about sixty acres of potatoes. The owner came to the Station for
advice. He did not wish to spray unless it was absolutely neces-
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sary. In one of the fields there were large numbers of parasites
and parasitized aphids present, also many lady-beetles and their
larvae. A fungous disease was also present and had killed quite a
large number of the aphids, consequently it did not seem worth
while to spray the potatoes in this field. In the other field, how-
ever, the infestation on the Green Mountain variety was rather
heavy, and though parasites were also present, they were not nearly
as abundant as in the first field.

It was decided to spray the second field and keep a close watch
on the other. The usual spray of nicotine solution and soap was
recommended, but on account of the scarcity of labor the owner
wished to avoid the task of dissolving the soap. But if he did have
to dissolve soap, he felt that he might better use a little more soap
in the spray and omit the nicotine solution (which had advanced
in price from $10.75 to $13.75 per ten pound package).

Soft, soaps were suggested and a cheap kind of soft soap was pro-
cured at one and one-half cents a pound and tried on a small scale.
A chemical analysis showed the soap to be 93 per cent. water with
a very large excess of free alkali. There was so much free alkali
that 1t would burn one’s hands. This soap proved to be of little
value for killing aphids even when used as strong as one part soap
to two parts water. : . ,

Another soft soap which was intended for washing automobiles
was tried with much better results. This soap was a better grade
of soap than that just mentioned. It was made with a linseed oil
base and contained only 56.2 per cent. of water. This soap cost
twenty-five cents a pound wholesale in twenty-five pound pails.
When used at the rate of one-half ounce to one gallon of water, this
soap was 100 per cent. effective in killing the aphids on dipped
potato plants. Part of the second field of potatoes was sprayed
with this soap with very good results. The sprayer was of the
four-row type with three nozzles to each row. The lower nozzles
could be turned up at any angle desired so that the underside of
the leaves could be easily sprayed. See Plate VI, b. g

Still another brand of automobile soft soap was tried. This was
claimed by the dealer to be just the same as the soap described
above, but the price was much higher (thirty-eight cents a pound
in five pound pails) and it was not nearly so effective in killing

"aphids. To get the same result, over twice as much soap had to

be used.
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THE EUROPEAN RED MITE, A NEW ORCHARD PEST IN
: CONNECTICUT.

Paratetranychus pilosus Can. and Fanz.

Order Acarina Family Tetranychidae

By PamLip. GARMAN.

A number of Connecticutr orchardists observed with no little
concern during the past season, the damage caused by the European
red mite. Most of them had little success with the ordinary
insect control measures which consisted for the most part of lime-
sulphur, nicotine and lead arsenate preparations applied in accord-
ance with the usual spray calendar recommendations. In conse-
quence, it is important to state what is known of the habits and
control of the mite under local conditions as well as to indicate
what measures have been successful for similar troubles in other
localities. Considering the fact that the pest is often mistaken for
others less injurious, it is also important to describe its structure
and indicate characters for its recognition. These facts together
with a history of the pest in Connecticut will form the present
statement regarding the European red mite.

Discovery IN CONNECTICUT.

About July 2, 1920, Doctor Britton, State Entomologist, visited
the orchard of Mr. Frank N. Platt, of Milford. He noted there a
tree which had brown leaves, and thought from appearances,
that the red spider (Tetranychus bimaculatus Harvey) was respon-
sible. Examination of leaves brought by him to the laboratory
showed themto be infested with the European red mite, a species
not hitherto reported from Connecticut. Examination of material
brought from Milford earlier in the season by Mr. Zappe led to the
suspicion that there was something different in hand, but the pest
was identified from material obtained later. Referring then to the
Experiment Station collection of unidentified mites, a single slide
was found which contained the same species. This was collected
by Mr. Zappe at Clintonville, in the town of North Haven,
April 17,1917. Eggs were also received in the fall of 1919 on a small
peach twig. These were allowed to hatch and a comparison of
the larvae with those obtained later showed that they are the same.

DISTRIBUTION.

The above observations indicate that the European red mite
has been in Connecticut at least three years. During the last year
it has been found in Greenwich, Danbury, Milford, Branford,
Wallingford, Middletown and Meriden. It is reported from
Canada (Ontario), Pennsylvania, and is thought to occur in New
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Jersey. Probably it has a much wider distribution and has in
many cases been mistaken for the red spider (7Tetranychus bima-
culatus Harvey) or the clover mite (Bryobia pratensis Garman).

DESCRIPTION.

Adult mites are dark velvety red in color, the young somewhat brighter.
The eggs are dull red. ; ¢

The egg is slightly flattened above, is radially grooved and has a short
stalk arising from the center, the stalk being slightly longer than the
vertical diameter of the egg. It measures .15 mm. in diameter when
fresh. See figure 6, 2, and for appearance of eggs on twig, Plate IX, b.

The larval and nymphal stages are similar to the adult female in general
appearance; but are smaller in size and the larva has only three pairs of

legs instead of four.

)

O s FTitaiis

Figure 6. Structures of European red mite Paratetranychus pilosus
Can. and Fanz. and common red spider Tetranychus bimaculatus Harvey.

1, Paratetranychus pilosus, seta of dorsum 846 times enlarged; 2, egg,
14 times enlarged; 3, collar trachea and mandibular plate, 714 times
enlarged; 4, tarsus of first pair of legs of female, 921 times enlarged; 5,
penis, 1400 times enlarged. :

6, Tetranychus bimaculatus, seta of dorsum, 846 times enlarged; 7,
egg, 14 times enlarged; 8, collar trachea and mandibular plate, 714 times
enlarged; 9, tarsus of first pair of legs of female, 921 times enlarged; 10,

penis, 1400 times enlarged.

The adult female is about .31 mm. in length. There are 26 setose
dorsal bristles arising from small tubercles (see figure 6, 1) which when
viewed with a lens of small magnifying power appear as white dots. The
tarsi, or last segment of the legs, is provided with a single claw, widest
at the mid point and with apparently five (there are probably six) appen-
diculate spurs projecting at right angles (see figure 6, 4).  There are
also four tenent hairs with hooked tips arising from the base of the claw
and exceeding it considerably in length. The mandibular plate (see
figure 6, 3) is similar to that of most other red spiders, but the collar
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trachea consists of a simple tube suddenly dilated at the ti

nearly spherical chamber. The maxillae c}:)nsist of about fo:upr g(()egfrggr?tsa

each of which is tipped with a short spatulate body probably representing,

?.ag 5,(111(;‘1:13321 o%e. (’{he next tlo the lagst segment has a strong hook, and the
setae (two apical, two basal on the 4

an%ha clavlatg, hair liletwe(gl the two dorsal pal'l;:. P A ans bl

+he male 13 much smaller in size and the tip of the abdomen i
pointed than in the female. The m itali i sk
recll:’ spédgxl‘s %ﬁe el ﬁ,‘le genitalia of the different species of
. +robably the most closely related representative of the red spide i
is the west coast mite, known #s the citrus red spider (Par&etrirfzzlcri%z
citri McGregor?). This mite does similar damage to fruit trees in Oregon
and differs from the European red mite only in minute characters of the
}rlnale genitalia, and the mandibular plate. The egg, however, seems to

ave a longer central stalk and the guy fibrils reported on the citrus mite
egg have not been seen in the egg of the European red mite.

There are abundant differences, however, between the European red
énlte ?nd the ordinary red spider ( Tetranychus bimaculatus Harvey). The
d_of;sa hairs are smaller (see figure 6, 1 and 6), the collar tracheae are
ﬁl erent (see figure 6, 3 and 8) and the tarsi lack the large claw (see

gure 6, 9). The male genitalia are also different (see figure 6, 5 and 10.)

The only other mite which seems to be confused in the minds

of some is the clover mite (Bryobia pratensis Garman) which, how-
ever, bears little resemblance. The clover mite has a ,much
wrinkled skin, Is usually purplish or brown in color, and bears
around the margin of the body a number of small flat movable
plates. Theg‘e are also two claws on each tarsus instead of one and
’;l;zsfrontl pair of legs is much longer than any of the others. The
are larger, measuring .20 mm. in di i
i, ce’ntral i kg diameter, and lack the radial

Hasirs anp Lire History.

The European red mite passes the winter in the egg stage. L
numbers are laid in the fall on twigs from the size %(fg a legad pgf(%i?
to three-fourths of an inch in diameter. They are frequently
found several layers deep about bud scars or in crevices in the
bark. Apples are also selected for egg laying, the eggs being
frequently placed in the calyx cavity asshown on Plate IX, b. Here
they are protected from being rubbed off in handling and are

doubtless carried from place to place in the shipment of fruit. -

Under favorable conditions they may hatch, and regain a host
thlllas starting a new colony. ’ ’
. Emergence takes place early in the spring though the '
time cannot be stated for this locality. InpSngen thge eges oefxglfé
same mite hatch about the first of May and young mites were
observed in 1920 about this time in Connecticut. From then on
they develop rapidly if conditions are suitable, and several genera-
tions probably develop before the winter eggs are laid. In 1920
they became much reduced in numbers on the leaves about the

L =mytilaspidis Riley.
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first of August, and very few could be found, although numerous
cast skins were present on the leaves. The greatest development
therefore took place between May and August (in 1920) and it is
probable that most damage was done in June. The different stages
consist of a larva, three nymphal, and the adult stage. Kggs,
larvae, nymphs and adults may be found on the leaves at the same
time so that there appears to be no definite brood limits.

The European red mite spins little or no web. Larvae spin
more than adults, but they never produce as much web as the
common red spider.

OBSERVATIONS IN VARIOUS ORCHARDS.

The first extensive leaf injury was seen in Plant Brothers’
Orchard, Branford, Connecticut. Here a large block of Baldwin
was affected, the leaves having turned brown and the injury
being visible as far off as the orchard could be seen. A block of
Greening in the same orchard appeared to be untouched, but
examination of the leaves showed that there were a good many
mites present. Doubtless there is some difference in the vitality
of the two varieties, the Greening being better able to withstand
injury. In this and other orchards injury from mites was seen on
Baldwin, Ben Davis, McIntosh, and Hurlburt, but in nearly
every case the Baldwin showed the effects of infestation more
than other varieties.

Infested trees lose some of their foliage and the size of the fruit

~ is affected. Examination of Baldwin fruit in the Plant Brothers’

orchard, selected from injured and uninjured trees of approximately
the same age and size, showed a marked reduction in the size of
apples from the injured trees. One Baldwin tree observed in the
orchard of Mr. Frank Platt, near Milford, had almost no market-
able apples. (See Plate IX, a.)

An effort was made to determine what sprays were used in
orchards showing the worst injury. The Plants’ orchard proved
to be the most instructive, and showed that attention must be
.given to early sprays, especially the delayed dormant application.
This spray apparently should not be diluted more than 1 to 9 in
the case of lime-sulphur, and should be applied with great care to
cover as much of the tree as possible.

RECOMMENDATIONS OF OTHER INVESTIGATORS.

Sulphur in some form is usually recommended for control of red
spiders. Sulphur dust is said to require an average temperature
of 75° F., (7, page 523*)) in the shade, to be effective, but just how
it kills is not well understood. It is thought that it vaporizes at
this temperature and that the fumes do the work; and it appar-
ently acts only at short range.

*See literature at the end of the article.
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