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REPORT OF THE BOARD OF CONTROL

OF

. CONNECTICUT AGRICULTURAL EXPERIMENT
: STATION.

{is Excellency, Marcus H. Holcomb, Governor of Connect-
icut: '

 required by law, the Board of Control of The Connecticut
Itural Experiment Station herewith respectfully makes
annual report for the year ending October 31, 1916.

A full discussion of the Station work and its results is pre-
ed year by year in printed reports and bulletins. It is
only necessary here to give a general sketch of the
on’s activities, sufficient in detail to show what it does and
her the service rendered pays for its cost to the State. This
the State for the year has been approximately $38,730.
ncludes the State Forester’s expenses, except for land
and those of the State Entomologist and of the gipsy
-tail moth work in his charge.

equivalent to an expense per capita of the entire
1 of the State of about 3.5 cents.

sh here to show in brief outline what service the Station
ered in return. It will be seen, in the sketch which
, that this service is not in the interest of farmers alone
in several directions it has a distinct bearing on the
elfare, as in the protection from insect pests, the
of foods and drugs, etc.

of the Station, as set forth in its act of incorpora-
to promote agriculture by scientific investigation and.

heless, the one project which was most prominently in
and speech of those who urged its establishment was
rol of the quality of commercial fertilizers, because this
to them their greatest need at the time.

‘then other forms of inspection and control work have
statute delegated to this Station. Some of them have
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a not very obvious connection with agricultural investigation,
but the reasons for placing them under the management of this
Station and of leaving them there are nevertheless very clear
and convincing. § -

This is the only State institution which owns its laboratories,

library, collections and grounds, with ample room for further -

expansion and equipped for investigation in the various depart-
ments required for control work.

Its entire staff give their whole time and attention to the
Station work, its personnel is not affected by the vicissitudes
of politics, and for forty years it has commanded the confidence
of the public. '

THE BoTANICAL DEPARTMENT.
Dr. Clinton in Charge.

The work of this department in finding and destroying the
pine blister rust will be referred to with the work of the
Forestry Department.

The experimental work has been in the study of plant diseases
and the means for their prevention and control. Many of these
experiments have to be continued from year to year until
sufficient data have been secured for a comprehensive discussion
of them. Thus, Dr. Clinton’s last report gives the conclusions
of fourteen years’ study of means of preventing potato blight.
The results of this work are now being tested and demonstrated
by the county agents, a part of them in codperation with Dr.
Clinton.

A continued study of the channels of infection and method of
spread of peach yellows, both on a commerdial orchard of 900
trees and also in a small experimental orchard at our experiment
field, promises helpful results. : .

The studies of fungicides and of the nature of various plant
diseases need not be catalogued here.

The management and records of the Station experimental
orchards are also largely in the botanist’s care, as well as the
tests of vitality and purity of agricultural seeds. -

Considerable time and attention are given by the department
to the identification of fungous diseases, weeds, cultivated and
wild plants, varieties of fruits, etc., which are sent in from all
parts of the State. Advice is given concerning the control of

ey 1. b o
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diseases, and personal inspections of fruit, garden and green-
house crops are frequently made for this purpose.

Particular attention is given to various troubles as they become
especially prominent, as blast of onions, root-rot of tobacco, apple
spot, etc. Purely scientific studies are made of certain fungi
or groups of fungi.

Effort is made to gather in the herbarium specimens and notes
on every disease, whether fungous or physiological, found on
cultivated plants within the State.

The aim of the department is to combine research work with

~practical help in the control of plant diseases.

THE CHEMICAL DEPARTMENT.
Myr. Street in Charge.

.~ Seven hundred and thirteen samples of fertilizing materials
have been examined and the results published, calling attention
to inferior or worthless articles.

The value of this work may be illustrated by the cottonseed
meal situation. Very large amounts of this meal are used as a
fertilizer, though it also finds use as a feed. Not less than
$180,000 yearly are paid for meal used as a fertilizer.

Most of the car-lots brought into the State are analyzed at .
~ this Station, and if a shipment is not as guaranteed the buyer
~ receives a rebate from the agent or shipper and a loss to the

farmer is thus prevented.
Two hundred and seventy-three samples of feeds have like-

~ wise been examined. As a result of these yearly tests, many

feeds of inferior value have been kept out of the State and the
composition of the valuable feeds has been more correctly stated
in their guaranties.

~ The number of food products and drugs tested has been 2,220.

These include the samples referred to us by the State Dairy

and Food Commissioner, who depends on the Station for the
chemical evidence necessary in prosecution. In fifteen cases
€xpert evidence was required in court.

Aside from the work done for the Dairy and Food Com-
missioner, the examination of foods for the general information
of the public has been very extensive. Thus, in the last twenty
years over 28,000 samples have been tested, various frauds
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detected, in many cases the nutritive value determined, untruth-
ful claims exposed, and the results given to the public so far
as our publishing facilities permitted.

This educational work we believe has benefited the producer
as well as the consumer both within and without the State and
has resulted in a great improvement in the quality ofefood and
also in the truthfulness of the labels under which it is sold. As
an example may be cited a summary of purity tests gathered

- from two inspections.

Per cent. of Samples
Found Pure

18g6-8 1914-6
Groundscattee i e L v eI 9 100
BLONET bl it e s e 22 96
DEOTRESEE . Tt vty o B alad i gl o AT Sl 68 93
Spites LI R, T s TR Sl ol 65 90
Bard ot U A G A 54 00
Olive, Ol s Bl Yo ani Sl ey 68 86

Average of 20'foods ....... s AR 0L S 50 Q0

The work which the Station began in 1906 on the examination
of foods for diabetic patients and which has been carried on
ever since has met with remarkable popularity and success. It
has exposed the fraudulent and misleading claims of certain
manufacturers who recommended their special foods, which in
fact were dangerous or deadly for this class of patients, and
has given, chiefly for the guidance of physicians, the essential
chemical data on every brand of diabetic food which has been
found in the American market. The results of the work are
naturally in great demand, for an authority on the subject*
states that it is probably an underestimate to consider that one
per cent of all individuals in the country have or may have
diabetes.

The accuracy and value of the Station work on foods and
medicines have been widely recognized. As one evidence of
this appreciation it may be noted that the chief chemist of the
Station is one of the Federal Committee on Food Definitions
and Standards, which determines these important matters for
the guidance of the United States and state officials. He is also
a member of the Committee on Revision of ‘Analytical Methods,
which are the standards for the American agricultural stations

* Joslin: Treatment of Diabetes Mellitus, p. 22.
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and for analysts generally, and is referee on fiiabe‘tic foods for
the Council of the American Medical Association. ;

The laboratory has also done an important work in .the
exposure of the fallacious, misleading and da_mgerous c.la.lms
" made by manufacturers of many of t}}e proprietary medicines
~ widely advertised in this State. During the last four years
. 580 of these remedies have been analyzed a.nc.l the ana}y-ses
g published in the annual reports. The economic loss arising
" from the use of these medicines is large, and the danger in
their unrestricted and unintelligent use is a menace to the public
he¥$<;lve hundred and fifty-two pieces of Babcock glas§ware
" used in the State for determining the quality or mz%rket price of
" milk and cream have been tested and certified since our last

report on this work.
These inspections, all required by law, have been made by

this department.

 Other work of the department has been as follows:

@ Chemical examinations for the Police Department and Sta.te
Board of Pharmacy in efforts to abate the illegal traffic in
narcotic drugs; many analyses for the departments of botany
and agronomy; examination of many soil samples for farmers
to determine their lime requirement; and study of methods
~ of determining the availability of nitrogen in fertilizers, al.’ld
of various other methods for the Association of Official

TuE ENTOMOLOGICAL DEPARTMENT.
Dr. Britton in Charge.

" The work of this department has included a determination of
the life history and habits of a destructive imported pine sawfly
and a study of its parasites.

Methods of combating the striped beetle, the squash borer
and the pine weevil have been studied with success.
: " Too little time has been left for such studies because both
 time and funds have of necessity been spent in the various kinds
~ of inspection and control work required by law and made neces-
- sary by the invasions of dangerous insects pests. A brief outline
of this work follows:
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The eighty-eight nurseries in the State have been examined,
and insects and fungous pests destroyed in'the few cases where
they were found.

More arduous has been the inspection of 291 shipments con-
taining 2,102 parcels of imported nursery stock. Nearly a third
of the shipments were infested, with insects or fungi, some of
which are dangerous and these were destroyed.

Four hundred and sixty-seven apiaries with 3,698 colonies
were inspected, and about twenty per cent of the apiaries, were
found infected with foul brood.

The most important and expensive work has been directed
to the detection and suppression of the gipsy moth, which is
now present in twenty-one towns on our eastern border, having
apparently been blown into the State almost at the same time by
an easterly storm soon after the caterpillars hatched in 1913.

A gang of scouts under the direct supervision of Mr. Davis
has searched the four worst infested towns, federal scouts

working in the other towns. The number of infestations in the
four towns this year was 169 as against 252 in 1915. Four
other towns infested last year were found free in 1916, and in
general most of the towns this year showed fewer infestations
than last. This indicates that the work is really reducing the
extent of the plague.

The work of the year may be indicated by these figures:

Number of infestations

........................ 210
e clustersidestboyedt .« o U0 W e oq e 3,135
Treesibanded andiexaminedt oL il o iwal il 13,165
Areas. epravedes Wk DUBRR SRR e se Y Vi 60
Larvaehdestraye i i and i naeaiatiny g ol i i 31,671
Fruit trees examined by scouts ................. 205,579
Shade trees* examined by scouts ............... 42,272

The fact that by the prompt and vigorous action of the State
Entomologist two previous invasions of gipsy moth have been
entirely blotted out gives ground for hope that the present much
more extensive invasion may be kept from devastating woodland
and finally be destroyed.

It should be stated that the Bureau of Entomology of the

United States Department of Agriculture has most efficiently

* Only trees within 100 feet of a building.
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cooperated with the State Entomologist during the past year i

and has spent nearly $15,000 in the work in this State.

Some scouting for brown-tail moths was done by our men at
a cost of $186.61, and the towns of Putnam, Thomasto'n, Pomfret,
and Woodstock were asked to cut and burn the winter nests.
This was done, as provided by law, at an expense of $4§7, one-
half of which was paid out of the appropriation for this work
byg:dgsa:}el.e law passed by the last General Asserr.lbly a large
mosquito ditching contract involving 2,668 acres, lying between
the Branford and Hammonasset Rivers, has.been executed, and
according to universal testimony the mosquito plague has been

~ very largely redyced.

THaHE FORESTRY DEPARTMENT.
Mr. Filley in Charge.

The work required by law of the State Forester, Mr. Filley,

 who is also the Station forester, is the care of the .State Forests
~ and the management of the State Forest Fire Service.

There are four State Forests: |

1. The Union forest of about 287 acres, which is in the heart
of a rather extensive white pine region, where the only work
done has been the removal of weeviled pine tops from planta-

- tions of previous years.

2. The Simsbury plantation of 130 acres, where 27,000 trees
of four different species of pine have been set out and necessary
renewal of fire lines done. _

3. The Cornwall forest of 1,100 acres, on which no work
has been done.

4. The Portland forest of about 1,200 acres. Here con-
siderable work is done in improving the present stands, replant-

_ing land with various species, partly for experimental purposes

and for making observations on the rate of tree growth. This
is both the largest and the oldest of the State Forests., and here
permanent plots have been established for studying forest
growth. : :
All work in the State Forests has been greatly hindered this
year by the impossibility of getting necessary labor.
No serious fires have occurred on the State land.

e as f- s Ahl b A a
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The Forest Fire Control is gradually increasing in efficiency.
In the last year there has been less destruction than in other
recent years. This is of course largely explained by weather
conditions. Until the public realizes.the danger in the care-
less setting and watching of fires great damage will be done in
the critical periods of fall and spring—however efficient the
fire service is—if rain or snow does not add its protection.

There were 327 forest fires last spring (46 per cent of them
caused by the railroads), which burned over 17,000 acres, with
estimated damage of over $68,800, as compared with 1,325 fires
covering an estimated area of 100,000 acres, and damage of
$291,000, in the spring of 1915.

Unquestionably the loss would have been much larger if there
were not in every town a forest fire warden to call help and
direct the work of fire-fighting intelligently.

The experimental forestry work is largely carried on in the
Station’s experimental forest of 150 acres at Rainbow and at
the smaller white-pine field of 5 acres in Enfield.

But little work of this kind could be done this year because
of the emergency caused by the white-pine blister rust, an
imported disease, which destroys the young trees on which it
fastens. It had been found some years ago by the entomologist’s
department on imported stock and destroyed. But its appear-
ance in Massachusetts and the public apprehension of the
destruction of our extensive white-pine plantations made neces-
sary a careful scouting of this State.

This was done by the codperation of this Station through the
botanical department (Dr. Clinton), the forestry department
(Mr. Filley), and the entomological department (Dr. Britton),
with the Bureau of Plant Industry of the United States Depart-
ment of Agriculture. The Bureau met nearly one-half of the
expense. ]

Eighty plantations were inspected, and infected trees found
and destroyed in ten of them and in one nursery.

The fungus has two hosts. Part of its life cycle is passed
on the five-leaved pines; the rest of it is passed on currant or
gooseberry leaves. It cannot spread directly from pine to pine,
but its course must be: pine to currant, currant to pine.

The disease on pine is therefore self-limiting unless currants
or gooseberries are in the neighborhood.

REPORT OF THE BOARD OF CONTROL. XVil

A very serious situation was found in Norfolk and v.icimty,
where the disease was found in an imported pine plantation §et
in 1909 and where wild and native cu'rrants. and gooseberries
were very abundant and abundantly infected. A camp was
established with a crew of six men, directed py Messrs: Moss
and Stoddard, and two months were spent in destroying all
wild currants near the roadsides for several miles around. "l‘he
infected area was found to cover about forty square miles.

. Later a hurried scouting showed the disease on currants to be

very prevalent east of the Connecticut River, but on the west
side it appears to be sporadic rather than general.

THE DEPARTMENT OF VEGETABLE GROWING.
Myr. Huber in Charge.

This department has carried through its first year elaborate
tests of the time and methods of seeding, greenhouse manage-
ment and field culture of tomatoes in their effect on earliness
and amount of crop. . ;

A second test of Southport White Globe onion seed grown in
i arts of the country has been made.
dlif:rﬁr}lrfbfid sweet corn, aycross between Golden Bantam. and
Stowell’s Evergreen, has been further selected and estabhsht?d
and, in the opinion of market gardeners who have tested it,
is a promising extra early white sweet corn.

Studies on methods of growing and stormg.potatoes to pre-
serve vigor and productive capacity;are also in progress, and
a comparative test of twenty varieties of lettuce for summer
growing, besides less extensive tests of other vege'.cables.

Complete data have been gathered on cost and.l'ncome from
a half-acre vegetable garden under average conditions.

RESEARCHE WORK SUPPORTED BY THE ADAMS FUND.

It remains to briefly allude to two departments (?f Station
work supported by the Adams Fund, which is. received from
the federal government and which the law requires to be spent
in scientific investigation on subjects approved by the' Qfﬁce of
Experiment Stations and preferably on projects requiring con-

tinuation through a term ot years. Wi : L4
One of these Adams projects is: studies in inheritance in
plants, in charge of Mr. Jones. In some parts of this work
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he has had the codperation of Dr. E. M. East of the Bussey
Institution of Harvard University, and of the.Bureau of Plant
Industry of the United States Department of” Agriculture.

The studies have been chiefly on inheritance in corn and
tobacco. Less elaborate studies of tomatoes and selection experi-
ments with rye have also been made.

The discussion of the results in rélation to the laws of heredity
are published mainly in scientific journals. Their bearing on
practical problems of improving yield and quality of the crops
mentioned is discussed in our reports. i

To know what can and what cannot be done by crossing strains
or varieties and how it may be possible to fix any apparently
improved qualities in a cross requires patient investigation and
must be preliminary to any successful practical undertaking.

In this connection and in codperation with the Storrs Station,
but not on the Adams Fund, a corn survey of the whole State
has been carried out, and the most promising varieties are being
grown for three years both at the Storrs Station and on our
own field to test their vigor and yield, with the object of finding
the best and in the end encouraging the using of home-grown
seed instead of depending on seed brought from outside.

The other department of distinctive research work is that under
Dr. Osborne’s direction, on the constitution of the protein bodies

and their relative value in nutrition. This work, begun with very

limited support about twenty-six years ago, has become recog-
nized here and abroad as epoch making. Tt has helped to revolu-
tionize our conception of nutrition and the problems of cattle
feeding and has furnished a starting point for other investigators
and practical experimenters.

The work now receives substantial support from the Carnegie
Institution.

From this brief and incomplete summary of the Station work
one may get a general idea of its scope. Some further idea of
its amount may be gained from the following additional statistics:

Numberlofi lettersiwrithen: ot ATl s st e it (2 11,056
et addeessest SAlE SRt Il aglidne o1 e e el sy 97
Papersiiniseientific fturnalstailipe i b Wi st i 23
Specimens of insects and fungi determined for inquirers .. 524
Specimens added to herbarium ...... L s S 1,677
Samnles| ot deed tested LS i LElEe O M DL 335

UL SRl iy g Tl b e L Lot g
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During the year a small insectary has been built for the
entomological department.

A section of the greenhouse which had become useless was
taken down and a new one built in its place wholly by the
~ workmen on the place under Mr. Veitch’s direction. They have
~ also built a garage for the Station motors.

The annual field meeting at the Mount Carmel Farm on
August 16th brought together about 400 farmers and their
wives, who lunched together, listened to short talks and dis-
cussions on the Station work, and inspected the various field
xperiments which were in progress.

~ This experiment field, most efficiently managed by Mr. Hubbell,
.j,l@as been a great help in the experiment work of the Station.
" The results of laboratory work may here be tested under our
ontrol before they are passed on to the county agents for
ts in all parts of the State. Every department of the Station
represented in these field tests at Mount Carmel.

CHANGES IN THE STATION STAFF.

Miss E. B. Whittlesey, who has served efficiently as herbarium
istant and stenographer for some years, resigned September
0, 1916. :

In June, 1916, G. L. Davis terminated his work as assistant
chemist.

PUBLICATIONS.

During the year the Station has issued its annual report con-
ining 555 pages, 28 plates and 2 maps, and three bulletins
ggregating 8o pages and 19 plates.

THE NEEDS OF THE STATION.

~ A larger appropriation for the support of the Station is
urgently needed to permit its growth in response to the demands
on it.

p It is universally acknowledged that the work of the Stations
1s the basis for any sound advance in agriculture and in agri-
cultural education.

The Extension Service, which has been so remarkably
advanced of late, is designed wholly to carry to the individual

IR T e
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farms and farmers of the State a knowledge of what has been
established by the work of the Stations. It may be likened to a
means of transportation, absolutely necessary as a means, but
absolutely dependent for its usefulness on abundant production.
If crops fail, if manufacturing interests decline, the railroads
must either lay off their cars or run them empty.

Efficient and well-supported Stations are the first need of
the Extension Service. Otherwise, it must curtail its traffic or,
what is worse, run empty.

All of which is respectfully submitted.

GeorGE A. HorsoN,

Secretary.
New Haven, ConN., October 31, 1916.
: “r‘ i i 2

enT StaTION for the fiscal year ending September 30, 1916.

Y RECEIPTS.
on hand, October 1, 1015 (Analysis Fees) $ 1,476.18
pproprlatlon, B EIculture o s T $17,500.00
ppropnanon, e R R B g 2,500.00
e apaion eInsect Pest ...l i 3,750.00
States Appropriation, Hatch ............. 7,500.00
ates Appropriation, Adams ............. 7,500.00
1 A e R 8,135.00
Sbanon R N R R A 8.04
L A e R S e A SO ; 1,037.34
ood Trust Income (including sale of
dlmgs and Mt. Carmel Farm Produce) 0,600.68
57,540.06
$59,016.24
DISBURSEMENTS
oY, salary s oLl $2,800.00
tweaSurer, et e e il e 400.00
e e 969.99
R e e S 870.00
S G R i e R 2,500.00
" e SEARIIC S R 2,400.00
ke SR BN I T 1,800.00
R A e LI AR A S 1,400.00
:: .......................... 1,025.00
.......................... 666.66
‘: .......................... 2,500.00
:‘ .......................... 2,500.00
N Rt e SN e 1,300.00
:‘ .......................... 2,200.00
‘: .......................... 1,700.00
R TR PP P PR PR PRRPRPPS 1,320.00
Lt 1,291.67
R R PP 1,500.00
TP PR PP RPPPRP 925.00
L Tttreteecesaeeiin, 000.00
L 700.00
ey 480.00
A R T R N 720.00
i) R AL LN i S 800.00
.................................... 9.33
....................................... 748.00
...................................... 231.00 '
|
" ul 1
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GG raam s e e e e e - $ 800.33
T Sheldbal Sy Sadl sl i o ok S e N ol 748.00
(@ NANTEC (4 TS e R BTNy SRS vl LA P e PR R S 678.00
JoELoeschlca s & SO I S0N S A SR Sl STk 530.00
T 3 To T sl o A e e T T IR R o ik R VR SO 4,369.91
Publicationi§... . Aindiuiian aape cov i, T8 i s 053.58
Postage: . x ........... 274.53
SEAHONEEY, | wi vt sislear s ity ¢ s & LRSI S ke 402.28
Telepbone and Telegraphsi i ihi Rzl s, 187.88
Freightrand Expresgy i U e i S, o 165.80
Gas;. Keroseneiand! Eleetricity 5 Ah i i das oo vn e 791.97
Coal i N e e S R 1,704.60
NRATOHY (s Sl L o T o L R R T A 134.75
Chemicals and Laboratory Supplies ............... 862.05
Agricultural and Horticultural Supplies .......... 182.29
Niscelaeots SUDDIIES fo hial e L o Stan s sl oy s 4y otis 764.19
Eertilizerst . 1. . Avais, ST 8 N g S U 674.01
Reedingd Stuffs . oo L S i LS, Sty 310.78
Library ands Perigdicals) ot nio tiit oo o s st it 501.55
Tools, Machinery and Appliances ................ 704.76
Frniture and Fixtares .. s o de o St Gt ool 680.84
Seientihe Apparatus Joc i s I . o 65.46
Live:Stocks ey o lm sl it i e e o 2.10
Fraveling by the Boand il o s o LI L s g 172.50
Traveling by the Staff ..........cooeiiiiinnnn.. S
Gasoline for ‘Automobiles o a. i vt v e &, 280.59
Traveling in connection with Adams Fund Inves-

g ons Al LA el e ofe Sl S Ecep e 126.93
BRI 1 (oo o R e RN R R 0 LS O s A e e 560.27
Insect Pest Appropriation to State Entomologist .. 3,750.00
Contingent B N e o e e i ST S i 2 213.93
Lockwood Expense ......., ...l Frt B T T 400.00
New BuildifRgs oy ot e 2l ok i s st D o e, 533.10
Betterments! Lo L Al v it e R i s 7.55

MR e D AT S G SRR e s e T L R I St 58 370.00
Total BHSburserBentsr.,. ; Jir s enise,s o v ot ainsinge $58,816.97
Balance on hand, Sept. 30, 1916 (Analysis Fees) .. 199.27
$50,016.24

New Haven, Conn., Oct. 19, 1916.
Tais 1s To CeErTIFY that we have audited the accounts of E. H. Jenkins,
Treasurer of Connecticut Agricultural Experiment Station, for the fiscal
year ending September 30, 1916, and have found them correct.
WiLriam P. BAnky,
James P. Tosin,
Auditors of Public Accounts.

PART L

trogenous superphosphates with potash .............. 181
rogenous superphosphates without potash ........... 125
e tnianures and tankage' (0L Lo LG e 33
h, blood, castor pomace and chemicals ............... 50
i R e et I T o AL S A s RN 380

g the spring months V. L. Churchill, the sampling agent,
100 towns and villages of the state and gathered 3537
es of commercial fertilizers. These represented all the
egistered with the exception of the following:
rican Agricultural Chemical Co.'s Dissolved Acid Phos-
Dissolved Animal Bone, H. G. Ground Bone, H. G. Dried
*Complete Tobacco Manure 1916, Bradley’s Tobacco
ire 1916 (carbonate), East India Economizer Phosphate
, East India Roanoke Phosphate 1916, Williams and Clark’s
I Phosphate 1916, Williams and Clark’s Matchless Fertilizer
Wllhams and Clark’s Utility Brand 1916; Armour’'s 4-8-1,

’s Special No. 2; Coe-Mortimer's 6-30 Tankage, Original
oniated Dissolved Phosphate 1916; International Buffalo
noniated Phosphate ; $7ames’ Ground Bone; Lister’s Buyer’s
Acid Phosphate, U. S. Superphosphate 1916, H. G. Special
rlng Crops 1916; National Nitrogen Phosphate Mixture No.
ate Agencies Co.’s H.G. Acid Phosphate 14%, Dried Blood ;
and Whipple’s TWood Ashes; Royster’s Valley Tobacco
pound ; Spencer Bros. '}'Castor Pomace; Tennessee Coal

i hpurchaser’s sample was analyzed,
manufacturer’s sample was analyzed.
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and Iron R. R’s Duplex Basic Phosphate “AA”; Worcester
Rendering Co’s Royal Worcester Corp-and Grain Fertilizer,
Royal Worcester Potato and Vegetable Fertilizer; Whitman and
Pratt’s 24-10, 3-8-1, 4-8-1, and 5-10.° Of these it was therefore
impossible to make analyses, except where the manufacturer had
deposited a sample of the brand with the station, or where indi-
viduals sent samples of these brands. In such cases the Station
assumes responsibility only for the correctness of the analysis
and not for the sampling.

CLASSIFICATION OF FERTILIZERS ANALYZED,
1. Containing nitrogen as the chief active ingredient:

Nitrate .ofis0da iy ot s v sl sl b SUE A s el S S 1I
Dried blood ........ccviiaiiiiauinianaiiciniii et I
Hotntand hoofswastes e, Rt s (i e it s 3
Cottontseedimeals o Rt T e Wha L G et 177
CastoRUPOMACE &es s rab s 4 an salstienat S st e S 19
2. Containing phosphoric acid as the chief active ingredient.
Ground phosphate ToCk ....ccvieenieenieaeeeniiiaaians S
Basic' lime phosphate ...:v.vii.vsiiavesnivaiaovasacace 2
Precipitated bone phosphate ...t 14
Precipitated phosphate ........... ..ol 1
Acid phosphate .z...u.ss S S e i P SRR 18
3. Containing potash as the chief active ingredient:
Muziate iofpotashi’, L s SRRt Tl i Enie e et 7
Sulphate 'of potash . l....cieeiiivaihe Wt N 1
Cotton hulliashes i, it s sl s sl avia oo sheitinta st st d 2
Woodiash iearbonate i a s il S o ey = I

4. Raw materials chiefly valuable for nitrogen and phosphoric acid:

TFiShi ARIITER th. tia i otk et ehe s ot aimis i o 4,805 Shsstsasislotsle L el o 20
Tatlleaper s sttt oSS e e Syt Sl 16
BoTie MIANIIES i, e b sty St SRR UGl L SUn e 29
5. Mived fertilizers: :
Nitrogenous superphosphates with potash .............. 202
Nitrogenous superphosphates without potash ........... 128
Home-mixed fertilizers .....cceecerienerrececiennnnain. 2

6, Miscellaneous fertilizers and waste products:

Sheep and goat MANUIES .......cocevrorenierarnruaness 4
Aoadl aehes Bl il sy S ar v b HgErdle, L 63ty s 29
Limestones and limes ... c.cecosvnnsomaseiosessoassnsss 13
Miscellane ot Ll s s s i s s il Ao rare S e sl A
S o1lg i B el s S e e ok G 82

Rotaliyss e E o e S L e I PR B S 5 i 828

NITRATE OF SODA. 3

[ ' RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN.

NITRATE OF SODA, OR SODIUM NITRATE.
offered in the Connecticut market this year, nitrate of soda
contained an average of 15.47 per cent of nitrogen, equivalent
0 93.8 per cent of pure sodium nitrate. s
‘he following eleven samples were analyzed:
9, Sold by Sanderson Fertilizer and Chemical Co., New
Sampled at factory.
Sold by Apothecaries Hall Co., Waterbury. Stock of
empleton, Waterbury.
6. Sold by Coe-Mortimer Co., New York. Stock of W. R.
am, Middletown.
7
Sold by Berkshire Fertilizer Co., Bridgeport. Stock of

Burr, Westport.

Sold by Nitrate Agencies Co., New York. Stock of
‘Treat, Orange.

Sold by Nitrate Agencies Co., New York. Stock of
Bros., Suffield.
. Sold by Wilcox Fertilizer Co., Mystic. Stock of G. F.
ird, Branford.
7. Sold by American Agricultural Chemical Co., New
. Stock of Geo. S. Phelps and Co., Thompsonville.
84. Sold by L. T. Frisbie Co., New Haven. Stock of
bourn and Pond Co., New Haven.
% Sold by L. T. Frisbie Co.,, New Haven. Sampled at
tion Farm, Mt. Carmel.

00. - Old stock of Station.

7 ' ANALYSES OF NITRATE OF SODA.

e I A 7319 7367 7876 7371 7262 7202
ogen iuaranteed ............ 1500 1500 1500 14.80 15.00 I5.00
ex: tound ................ 1564 1528 1564 1552 1540 15.44
e O $72.50 72.00 7500 75.00 75.00 79.00

....................... 23.2 236 240 242 24.4 256
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Stabiofy ING: S 3l WANLES SRk 7375 7287 7384 7267 7700
Per cent of SRR
Nitrogen guaranteed ........... 15.00 15.00 15.00 15.00 i
Nitrogen, found: .ad:l o bl oe . iy, 15.04 ,15.52 1552 1568 1552
Cost peryton: L i s by $78i00! 8500 1 GO@ON L G RR
Nitrogen costs cents per -
PO L e N R ley 359 274 990

The cost of nitrogen in nitrate of soda in small lots at retail has
been about 24 1-2 cents per pound, 8 or g cents more than in the
previous year. This is a rise of more than 50 per cent.

DRIED BLOOD.

Only one sample was analyzed. !

7816. Sold by L. T. Frisbie Co., New Haven. Sampled at
factory. Guaranteed 9.85, contained 9.78 per cent of nitrogen.
Tt cost $60.00 per ton, the nitrogen costing 30.7 cents per pound.

HORN AND HOOF WASTES.

8000. Horn and Hoof Meal, sold by H. J. Baker and Bro.,
New York, contained 14.21 per cent of nitrogen.

7229. Horn Waste, sampled and sent by Mr. Warren, New
Haven, contained 15.25 per cent of nitrogen.

7239. Horn Shavings, sold by Kane Button Co., Newtown,
and sampled and sent by J. L. Mitchell, South Britain, contained
15.13 per cent of nitrogen.

Steamed Horn and Hoof Meal, like sample 3000, is a fairly
active form of nitrogen. The nitrogen in that sample is divided
as follows: '

Ty Vot rs b A, et et sl NPT RGN e L ACK T S S 0.41
Orgdnic, water: soliibletFala gl iinia VR S8R e e 2.52
active insoluble s nn 10 h L Sue e AP 8.86

mactive: insolable r.an it g L et 2.42

14.21

The nitrogen of raw horn on the other hand is much less
available.

COTTON SEED MEAL.
(Analyses on pages 6 and 7.)

One hundred and seventy-seven samples of this material,
bought for use as a fertilizer, have been tested. Most of the
samples represented car lots and in the aggregate indicate a cash
outlay by Connecticut purchasers of about $170,000.

COTTON SEED MEAL. ‘ 5

 One hundred and four of the samples contained the full
t of nitrogen guaranteed and require no detailed report
But seventy-three lots of meal, or 41 per cent of all the
. lots brought into the state, of which we have record, did
‘contain as much nitrogen as was guaranteed.

e amount of deficiency was:

Average Deficiency
in Money Value

per Ton *
In 2 samples One per cent or more $4.50
ol 0.75 to 1.00 per cent 3.44
et 9:50. % ge 0 2.30.
fisag 0,25 758 o0 1.44
FEa) L 010 “ 0.25 i 0.62

case the buyer, to whom the analyses are reported wherever
s possible, made a claim for rebate because the meal deliv-
I was not what was guaranteed, an adjustment has not been
to our knowledge and thus a good deal of money has
ved. i

. following statement shows the number of samples failing
eet their guaranty which each of the firms named shipped
this state:

Above Below
; Guaranty. Guaranty. Total.
Humphreys-Godwin Co. ........... 813 28 70
* Empire Cotton Oil Co. ............ 15 8 23
Southern Cotton Oil Co. ........... 3 5 10
‘Texas Cake and Linter Co. ........ I 10 21
M Brode & Coovioiiiiieninns 0 12 12
e Rl Cotton Ol Coi ...iiliiisl iy 0 7

the 89 samples which met their guaranty and of which the
are given the average per cent of nitrogen is 6.63, ranging
1 5.30, the only one below 6.07, to 7.11 and the average cost
0.52."

f the 62 samples which did not meet their guaranty and of
C the. prices are given the average per cent of nitrogen is
- ranging from 4.97 to 7.30 and the average cost is $37.59.

Suming 2.9 and 1.9 as the respective percentages of phosphoric
and potash in cotton seed'meal, if they are valued at 4 cents and

ts per pound respectively, the nitrogen of cotton seed meal
cost about 20.9 cents per pound.



6 :
CONNECTICUT EXPERIMENT STATION REPORT, 1916 COTTON SEED MEAL. 2

CorToN SEED MEALS BELOW GUARANTY.
: CorTOoN SEED MEALS BELOW GUARANTY.—Continued.

T Per cent.
Nitrogen. §§r cent.
. itrogen.
. = —_—
8 Manufacturer or Jobber, Purchased, S ied Sent b 2 8 v bb J =
':4: Cm.‘ ol / i S S S ] ‘2 E’_ n&!‘l:af‘tg.r %l;'olflgl?ks.er‘ Purchased, Sampled, or Sent by § 2
3 S i 2 | B 3 . | B 3
3 - =) < @ < 5 a
< o = =] =] =
@ S ) &} 3| 8 K
= | & o
F. W. Brode & Co. 3 A
hreys-Godwin Co.
7560 (852 ....ociiiiiiraaeniinn B NGRS oo s s R el 5.21(5,76| $34.00 i p(cr‘”):ﬁnutzd.) L
7385 | .. cinenne O e P e L, [T Frishi€ €o. . i viene o dst i i 6.12(6.50] ..... i S
S G I R S CLRETIATRARY (i Ra el e e 5.74/6.50| 38.00 o R pencer Bros.............. seepenne 6.14(6.50| $40.00
- ) N SRR G S 0 T e Sl . 1 5.83/6.50| 4I.50 B James Sullivan.................... 5.956.18| 37.25
7442 [NO. To..coveranrinnieeinnns W T Hiayests S el s 5.74/6.17| 37.00 e Sl Griffin-Neuberger Tob. Co.......... 6.80|7.00| 36.00
7443 INO. 2..0vvinnninnicncnnns b TR S R 5.39!6.17| 35.50
7006 [38200. . .cuiiiiniaiiiiieinnn Holmes, Keeler & Kent Co......... 6. 130.56]2... - .«
7597 (93790« v e nuueunnrnnnennens Ko e@GKnlle sn Tttt Se Sl A Sl ety 6.57|7.00| 33.00 S J.N. Lasbury......cceoecucnnennen 5.70/6.00] 35.75
7825 (15004 . v vnrennnns e & BT RN IEIB G e ey R eS 6.717.00| 33.00 ° :
7826 (24252 .« ouuvennnns R = s RO PSR G R 6.84|7.00 33.00 Meech & Stoddard.
7824 108894, e v veurunnrneneanns s (B o A SR S R 6.70/7.00 33.00 R RE T Bt e Rellinsyt o U1 G S S0 s 6.11/6 o
ORTA 0 s e s W ENorton: . .o Uil Sl i 5.68/6.50| 37.50 R )5S Dewey ....................... 6.08 6:22 33203
Empire Cotton Oil Co. g L. Montgomery & Co.
6803 [055TQ. vnvcurnnraansnenenns American Sumatra Tobacco Co..... B 0610 GTTIR Y - s < 18551 x 27802 X 87008
6974 15946, .« . ieeiiiiiiiiaeins s $ & ke 6.006.17 ....-
6075 (331034 v vencenranesscncnnns Ve e 4t ey 5.66/6.17| ....- 5.6816.501 /40,00
6076 (32674 ceuiiiiiiianaanes 5 -y 4 AT s 2 6.03(6.17] ...
6077 (60477 e v vvnncncrnennanainns & 5 4% b 6.0216 17| % .o
A8 |98884: 1 ke e e $ 48 e “ s e R 5.90(6.17| -..-- 5.88/6.24| 38.00
7I88 (61786, cuevviniinininannns i 5 X L 6.06163 L] - s
FIQIL [578560. .. ccuvuruinacecnnns % 0 & T 6.03(6.17| ....- SEEEEREEESNITA48. .. .. .. L. B
AR » B Haas & G0 vsnieaass 7.29|7.82 46.08
Humphreys-Godwin Co. ---------- i i s HE e D 7.28|7.82| 42.92
; F432 10 s i R R Berkshire Fertilizer Co............. 4.0706.50] 36-c0 NN T 7.30|7.82| 42.97
7510 [75184. . cvvvvnnnaneennsnsens A W Higgins, e o as damgsie 6.01/6.50 36.00 “W. Newton Smith.
Ly P R s S RO R S. H. Neelans. .....oovniniennnnnee. 5.10[6.50( 36.00 SEEEEEEEELEL L. ... .. E . J
Z3LT (65404 +vvnvrenneeesonnnnes Geo. S. Phelps &G SRy 5.56/6.50| 39-508 T - N. Austine ..ol 5.88|6.50| 35.00
7304 [120570. ¢+ cvunaneeceesconns . 2 Sl R 5.556.50 38.00 . E,
7444 (65404 ..o voiiiiiiiiaaaiens it £ R T e 5.49/6.50| 39-5° J : et Co.
: MEAT lgansl. i L E. S. Seymour. .ccuueeseeerenssenns 5.98/6.18| 35.99 R e i e sl M Bahrlc oLl ol Sk b ..|6.01/6.50| 40.00
: 7300 (480704 . eueeaenriiairaians Spencer Bros......c.oveviiieneannes 5.26/6.50| 38.09
7400 {60167 X TI840. .. uveerrrnns 4 Sl ST EARIGRa TR et 5.96/6.18 37-72 |
7401 [12856 X 14372« vveuenssnns 5 R R e S TR R 5.956.18| 37-7 GO RN R Conn. Tobacco Corp.
7402 16868 - .lu s e & S S B 5.95/6.50] 38-90 i & ?‘tp, PR ?.csn 2'18 34.25
7404 [10T02 X 40429+ s v erennn- o1 U S e D S el 6.03/6.18 37-73 ¥ “ AR 2 26-18 34.25
7406 142405« eovnnneraiiaianns 5 R R i 1 AT 5.95/6.18 37.75 “ « i Bk R -076-18 34.25
R T MR R £ Sl BT Tl 5.80/6.18| 37.75 ¥ “ e 2'946"8 34.25
ZATT 132402 nnnrerrnncrnnnaesns % A N s AR Ay S rslosol z0.o0NNNN o T FOHOLIS] 3423
7002 |a71520 0« s s no ik sy 5! eI PR B e e 6.13/6.50 33-‘;3 .
7608 145637 v vauinininnonan.s &t NG L s o 5.78/6.18 35- AW Gam
7609 87212, .\ icsenrivas areaoaan g SORAR A A i 6.00|6.50| 40.09 g A R S R T Y 6.50, 38.50
7610 (108947 v cveverrnrannceonans i HETCR L I ¢ et e 5.84/6.18/ 35.00 C?Em' TO??CCO C?lrp... 7.00[ 41.00
7gII BIO0 oo atvis wle Mgl s s it 48 B e rd s e s dsiaa 2.306.50 36.5‘5’ . % bl s oo .34|7.00| 41.00
76X3 [T20404 .. ccovveerannncnnenns s A P A B0 7 o .05/6.18| 37-7 G B R U R R A Bl b .82|7.00[ 41.00
76T4 [100GAT v vnvmensnanesanses o ety R o R R 6.02/6.18| 38.00 Grl‘f‘ﬁn-NeuE)‘erger T?‘b' (.:‘° 7.00| 41.00
7215 96[8515 ...................... it R PR L 6.14/6.50 32.08 : « e o 7.00| 4I.00
~ 7620 [402T8....cireiiiriccnanans = CE alsiye aluls Aialeialiags oo 5.99/6.50 38.0 s s 7.00| 41.00
et M e e ;. . L R e e .12lo.50) 38.00
................... R At SR LR S S SO 6.50| 40.00
e T T R e ) ros 6.50| 39.00
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CASTOR POMACE. ,

This is a residue from the manufacture of castor oil and is
used chiefly as a tobacco fertilizer. Experience indicates that it
is a little slower in its action than cotton seed meal and that it
gives a somewhat heavier quality to the tobacco leaf. Stock will
cat it greedily if they haveé the chance, but it is extremely
poisonous. ;

The following nineteen samples were analyzed:

7013, 7019, 7021, 7022, 7028, 7029 and 7194. Sold by G. S.
Alexander and Co., New York. Sampled and sent by Connect-
icut Tobacco Corporation, Tariffville and Silver Line. The
respective car numbers were 64208, 10002, 46176, 210368, 67663,
112275 and 8606. '

7289, 7330 and 7366. Sold by Apothecaries Hall Co., Water-
bury. Stock of Patrick McCue, Windsor Locks, K. C. Kulle,
Suffield, and J. A. Marston, Wallingford, respectively.

7370, 7580 and 7582. Sold by Baker Castor Qil Co., New
York. Stock of Fred Thrall, Windsor, American Sumatra
Tobacco Co. (Tariffville plant), and American Sumatra Tobacco
Co. (So. Windsor plant), respectively.

7465. Sold by Berkshire Fertilizer Co., Bridgeport. Stock
of W. N. Pinney, Rockville.

%471, Sold by A. L. Koster, Suffield. Stock of S. B. Warner,
Windsor.

®317 and 7579. Sold by Olds and Whipple, Hartford.
Sampled at factory and from stock of American Sumatra Tobacco
Co. (Poquonock plant), respectively.

7243. English Castor Pomace.
Spencer Bros., Suffield.

7873. Sold by Wilcox Fertilizer Co., Mystic. Stock of C. B.
Sikes, Jr., Ellington.

ANALYSES OF CASTOR POMACE.

Sold, sampled and sent by

Station e st 7013 70I1g 7021 7022 7028 7029 7194
Per cent of

Nitrogen guaranteed ..... A e T T S O S R L

Nitrogen found, .......... 662 601 655 614 642 600 5.87

Cost. per ton v .. asyenses

Station| Noag s ks 7289 « 7330 7366 7370 7580 7582 7465
Per cent of )

Nitrogen guaranteed ..... 4.52 4.52 4.52 4.50 4.50 4.50 5.00

Nitrogen found ......... 409 §5.I5 504 440 4.50 4.53 4.90

Cost per ok sis o sinis $31.00 28.00 32.00 ...-- 26.00 26.00 30.00

CASTOR POMACE, 0
n NO. ..ooovvnennnnn 947% ' 7317 7579 7243 7873
r cent of
ogen guaranteed ..... 4.94 500 500 5359 4.53
e onnd, .. 41827850 513 +'5.641% 4181
t per ton ............ $31.00 30.00 32.00 33.00 27.00

, sample 7370 one per cent of phosphoric acid and potash
also guaranteed ; the sample contained 1.73 and 0.97 per cent,
¢tively.

e other 4 1-2 per cent of nitrogen. If 4 cents per pound for
horic acid and 25 cents per pound for potash were assumed in
jon, the average cost of nitrogen in the higher grade pomace

e about 19.8 cents, in the lower grade 23.5 cents.

- RAW MATERIAI;S CHIEELY VALUABLE FOR
’ PHOSPHORIC ACID.

GROUND PHOSPHATE ROCK.

r the mixed farming which is most common in this state
on light soils containing little humus which constitute the
r part of our agricultural land, experiments indicate that
forms of phosphoric acid, acid phosphate, basic phosphate,
1d bone, etc., are much more profitable to use than the much
%Qluble and available raw phosphates. This has been quite
itely settled by careful and long continued tests.

iEthFr on such of our soils as are relatively deficient in
phoric acid and with short rotations the abundant use of
‘with stable manure and green manures, which greatly
ase the vegetable matter in the land, may make raw phos-
s more profitable than the soluble phosphates in supplement-
e phosphoric acid in the manure, is still an open question
only be definitely determined by well-planned and long
ued tests. The Connecticut stations are engaged in this

;frtlea ls;;fggl:es of finely gll'ound phosphate rock (“floats”) have
9. Stock of Thomas Holt, Southington. Cost $9.00 per
It contained 29.80 per cent of phosphoric acid.

Sold by Federal Chemical Co., Columbia, Tenn. Stock
C. M. Griffin, East Granby. Cost $9.00 per ton. It was
iranteed 29.75 and contained 31.48 per cent of phosphoric
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7874. Sold by American Agricultural Chemical Co., New
York. Stock of Thomas Martin, Bridgeport. Cost $12.00 per
ton. It was guaranteed 31.12 and contained 30.50 per cent of
phosphoric acid. A

SPURIOUS ‘PHOSPHATE ROCK.

6841, This sample of alleged phosphate rock was sent by
C. A. Peabody, Vernon. It was agriculturally worthless mate-
rial containing only 0.22 per cent of phosphoric acid and 9475
per cent of matter insoluble in acid (sand).

BASIC LIME PHOSPHATE.

Shipments of basic phosphate from abroad have been almost
cut off on account of the European war. As a substitute for
"basic phosphate a product called “basic lime phosphate” has been
put on the market, of which we have analyzed two samples.
7880. Basic Lime Phosphate. Sold by American Agricultural
Chemical Co., New York. Stock of C. R. Main, Norwich. Cost
$17.50 per ton. Guaranteed 13 per cent of “available” phos-
phoric acid. It contained 14.32 per cent total and 10.94 per cent
“available” phosphoric acid, the latter costing 8.0 cents per pound.
7883. Basic Fruit and Legume Phosphate. Sold by Coe-
Mortimer Co., New York. Stock of August Preli, So. Glas-
tonbury. Cost $18.25 per ton. Guaranteed 13 per cent of
“available” phosphoric acid. It contained 15.10 per cent total and
13.05 per cent “available” phosphoric acid, the latter costing 7
cents per pound.

PRECIPITATED BONE PHOSPHATE.

This is a manufacturing by-product and consists of fine pre-
cipitated phosphate of lime, neutral in reaction, and contains
no nitrogen. It is very readily soluble in ammonium citrate
solution and is quickly available to crops. It is at present chiefly
used as a tobacco fertilizer.

Fourteen samples were analyzed, all of which were sold by
Olds and Whipple, Hartford, and all but one of which were
sampled and sent by the above firm; 7374 was sampled by the
station agent from the jobber’s stock. The samples were uni-
formly guaranteed 36 per cent “available” phosphoric acid.

PRECIPITATED BONE PHOSPHATE. 11

spective car numbers were as follows : 254639, 213797,
75653, 7393, 92416, 73930, 53525, 26006, 65605, 112, 4513,
and 7222.
. ANALYSES OF PRECIPITATED BONE.

tion o 7217 7312 7374 7416 7434 7538 7655

............. T o M 1% o i (0 GRS (53 vl o b Gty o (2 NI e -

................... 2867 2771 3126 20.37 33.05 20.53 32.00

........ 081 11.17 805 486 880 1057 849 .
phosphoric acid .... 39.92 40.18 4056 35.24 4286 41.28 41.90
lable”  phosphoric .
................... 30.IT 20.01 3251 3038 34.06 3071 33.41

L e A 7714 7715 7808 7867 8210 8232 8242

................... 07623 (1.30 . 1.08 7. 1.03:110:87' 087
........... veev.... 2830 3148 3071 2872 2860 2804 29.34

e 462 e ey a0 1. 810 “8 15 48 .80
‘phosphoric acid .... 3368 30.06 41.58 37.00 41.44 37.96 30.10
lable” phosphoric

................... 20.06 32.71 3201 2080 20.63 2081 3021
he a.bove samples sold for a uniform price of $1.33 1-3 per unit
“available” phosphoric acid, or 6.7 cents per pound.
PRECIPITATED PHOSPHATE.

\:63. So%d by Berkshire Fertilizer Co., Bridgeport. Stock
W. N. Pinney, Rockville. Cost $30.00 per ton. Guaranteed
: Fer cent “available” phosphoric acid. It contained:

Water-soluble phosphoric acid ............. 8.86
Citrate-soluble phosphoric acid ............. 16.52
Citrate-insoluble phosphoric acid ........... 0.72
lotal phosphosic acid L. 0. o 1ve v A 26.10
“Available” phosphoricacid ............... 25.38
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the larger part of the phosphoric acid into forms soluble in
water, and at the same time changes ipto sulphate of lime a
large part of the lime which was previously combined with
phosphoric acid. ;

The guaranty usually gives the percentage of “available”
phosphoric acid. This is only.a trade name for the sum of the
water-soluble and citrate-soluble phosphoric acid. Its amount
gives no certain indication of the actual availability of this phos-
phoric acid to crops. In acid phosphate, however, well made
from domestic rock, it is fair to assume that the larger part
of the “available” is also agriculturally available.

The following eighteen samples were analyzed:

7263. Sold by Nitrate Agencies Co., New York. Stock of
C. R. Treat, Orange. : ‘

7373. Sold by Nitrate Agencies Co., New York. Stock of
S. R. Macdonald, Wallingford.

7562. Sold by American Agricultural Chemical Co., New
York. Stock of C. W. Hudson, Warehouse Point.

7462. Sold by American Agricultural Chemical Co., New
York. Stock of F. O. Burr, Branford.

7294. Sold by Nitrate Agencies Co., New York. Stock of
Spencer Bros., Suffield.

7565. Sold by Sanderson Fertilizer and Chemical Co., New
Haven. Sampled at factory.

7900. Sold by F. S. Royster Guano Co., Baltimore, Md.
Stock of D. L. Clark and Sons, Milford.

7466. Soluble Phosphate. Sold by Bowker Fertilizer Co.,
New York. Stock of W. D. Grant, Willimantic.

7295. Sold by Nitrate Agencies Co., New York. Stock of
The F. S. Platt Co.,, New Haven.

7467. High Grade Soluble Phosphate. Sold by Coe-Mortimer
Co., New York. Stock of J. E. Stoddard, Abington.

7286. Sold by American Agricultural Chemical Co., New
York. Stock of Blish Hardware Co., So. Manchester.

7266. Sold by L. T. Frisbie Co., New Haven. Stock of Sta-
tion Farm, Mt. Carmel.

7288. Sold by Apothecaries Hall Co., Waterbury. Stock of
Patrick McCue, Windsor Locks.

7318. Plain Superphosphate. Sold by Sanderson Fertilizer
and Chemical Co., New Haven, Stock of H. O. Chatfield,

Seymour.

Water-soluble

-

& w s
< © Pphosphoricacid.
N

11.0
16.64
13.02

' 14.20
122

9.05

13.68
9.64

11.71

15.68

12.72

13.44
11.66

9.53
12.3 3
12.02

ixed car lot.

ACID PHOSPHATE.

ANALYSES OF ACID PHOSPHATE.

Citrate-soluble
phosphoric acid.

Citrate-insoluble phos-

o0
S phoric acid.

1.09
0.37
0.27
0.43
1.06
0.61
0.37
0.52
1.06
0.13
0.61
0.49

0.74
1.19

.87
1.07

Total phosphoric '

“‘Available” phos-
phoric acid found.

phoric acid guar-

“‘Available” phos-
unteed.

&
38

16.00
16.00
18.00
16.00
16.00
16.00
14.00
16.00
14.00
16.00
16.00
14.00
14.00
16.00
14.00
16.00
16.00

L3

. Sold by Coe-Mortimer Co., New York. Stock of J. E. :
ddard, Ab.ington'

7561. Sold by American Agricultural Chemical Co., New
1« Stock of Fred Thrall, Windsor.
Sold by Wilcox Fertilizer Co., Mystic.

Sampled at

Cost per ton.

$18.00
18.50
21.25
24.50
23.00
23.00
22.50
20.50
25.00
22.00
25.50

22.50

2750

Sold by American Agricultural Chemical Co., New
Stock of D. A. Doolittle, Bethany.

% ‘“‘*Available’” phos-
phoric acid costs
cents per pound

oo
N O O

NN oo
U DO 0

e e
o TN

6.9

8.4

‘@nle of t,}’le above samples was of the highest grade, 18 f)er cent
ailable,” twelve were guaranteed 16 per cent and five 14 per

average cost of available phosphoric acid i
v / in the sam
rted was 6.94 cents per pound. sl
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III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH. '

Owing to the European war vety little, if any, potash has been
shipped to this country during.the past two years. All but two
of the eight samples of pof_taéh salts analyzed during the past
season represented stock in the hands of certain farmers of the
state, who were tempted by the abnormally high prices to dispose
of their surplus stock.

MURIATE OF POTASH.

7877. Stock of R. E. Banks, Fairfield; contained 61.08 per

cent of potash.

7196. Stock of A. N. Farnham, Westville; contained 53.36
per cent of potash. '

6866. Stock of C. E. Billin, Southbury; contained 49.32 per

cent of potash.

6794. Stock of E. J. Wallace, Wallingford; contained 43.88
per cent of potash.

6827, 6829 and 6831. Stock of W. A. Henry and Son, Wal-
lingford; contained 50.80, 51.76 and 52.68 per cent of potash,
respectively.

/

SULPHATE OF POTASH.

6830. Stock of W. A. Henry and Son, Wallingford, con-
tained 51.56 per cent of potash.

COTTON HULL ASHES.

6843. Sampled and sent by Griffin-Neuberger Tobacco Co.,
North Bloomfield; contained 14.48 per cent of water-soluble
potash.

6840. Sampled and sent by Olds and Whipple, Hartford;
contained 20.34 per cent of moisture and 10.08 per cent of water-
soluble potash.

WOOD ASH CARBONATE.

7313. Sampled and sent by Olds and Whipple, Hartford.
Stock of ‘Nich. Schug, Burnside. This is apparently the evapo-
rated leachings of wood ashes.

Oy Wl il TS

FISH MANURES. 15
Watersr ol st 15.85
Y RS G AN el S 78.30
A Organic matter ....:... 5.76
100.00
INEFOR BN o e N s e 0.29
Phosphoric acid ........ 0.10
Potash, totalsri o 0 45.58
7 as muriate ..... 9.39
“  as sulphate ..... 1834
¢ a5 carbonate’ sl {1785
Sulphuric anhydrid ..... 15.50
11 ) Ve SR A S 7.07
2 S BB AN SG an p 0.77
Insoluble in acid ....... 0.34

ood ashes, another source of potash and lime, are discussed
in this report.

SECURITY POTASH TREATER DUST.

A sample of this material, 8250, was sent by the Security
ent and Lime Co., Hagerstown, Md.

is stated to be a by-product in the manufacture of cement.
s a fine powder and contains 7.56 per cent of water-soluble

. RAW MATERIALS CHIEFLY VALUABLE FOR
NITROGEN AND PHOSPHORIC ACID.

FISH MANURES.:
(Analyses on pp. 16 and 17.)

In the table are given analyses of twenty samples of this
aterial. There are two-quite distinct products: one, and the
t common, is dry ground fish with a guarantee of 8.24 per
Cent nitrogen and of 5.50 to 6.00 per cent of phosphoric acid,
the other with a guaranty of 7.4 and 14 per cent of nitrogen and
osphoric acid, respectively. The latter is made, in part at least,
m the waste of factories where edible fish are prepared for
ket. Samples 7315, 7877 and 7563 are of this class.
Only two samples failed to meet their guaranty: 7563, sold
Apothecaries Hall Co., and 7502, sold by the E. D. Chittenden
7502 and 7501 were both certified as drawn from stock of
- C. Lasbury, Broad Brook, by W. H. Cook. One was sent
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ANALYSES OF

Dealer or Purchaser.

Manufacturer. i
S: x \ i
g :
172}
Sampled by Station :
7881 |American Agr. Chem., Co. sy S H. S. Davis, New Haven...........
7290 |[Apothecaries Hall Co................. P. McCue, Windsor Locks.........
7563 |[Apothecaries Hall Co..... ........... W. J. Norton, Broad Brook.........
7291 |Armour Fertilizer Works............. F. S. Bidwell & Co., Windsor Locks
7464 |Berkshire Fertilizer Co..... ... .. ... W. N. Pinney, Rockville... .. 4. ..
7875 |E. DiChittenden Co..... juioiion. .. R. C. Lasbury, Broad Brook........
7564 |E. D. Chittenden Co.................. J. N. Lasbury, Broad Brook........
Py sl I Brisbie G ol o vnli el die iR il 0 Bl vo3 7 AR S o P
460 ALK OSter. Sl s il e 8 s T F. J. Hartz, Burnside......co.onun. .
TAROIA IS osteril b Uos e il s S..B. Warner f'Windsor. i ..
Amer. Sum. Tob. Co., So. Windsor..

2ESTIAL L. TKoster sl U SRR S A

7877 \Lowell Fertilizer Co..... R e e T. J. Coleman, Warehouse Point....

2273 [Olds & Whipple....... .. .ot i, James Gamble, Thompsonville......
7206 |Wilcox Fertilizer Co............ .. ... Spencer Bros., Suffield.......... s,
7567 |Wilcox Fertilizer Co.................. C. B. Sikes, Jr; Elington. .l iaou.. .
7568 |Wilcox Fertilizer Co...:c.............. Cl'K "Hale Gildersleeve Ul S, .
7569 |Wilcox Fertilizer Co...... .L.......L. W. J. Norton, Broad Brook.........

Sampled by Purchaser -

7502 |E. D. Chittenden Co............. e R. C. Lasbury, Broad Brook,.......
7501 (E. D. Chittenden Co..........o.o.nn.. R. C. Lasbury, Broad Brook........
7331,101ds '& Whipple. Lo v aibinsaaaaiihs K'C {Kulle, | Snffieldl. 2 Jhandb il o .

with a letter from E. P. Brewer, Silver Lane, and the other with
a letter from R. C. Lasbury. Later two samples of the same
brand, 7875 and 7564, were drawn by the station agent, one
from stock of R. C. Lasbury, the other from stock of J. N. Las-
bury, both of which fully met the guaranty.

The average of all the analyses is 8.50 per cent of nitrogen .and

8.24 per cent of phosphoric acid.
The average cost was $51.39 per ton. If the phosphoric acid were
valued at 4 cents per pound, the nitrogen would cost 26.3 cents per

pound.
If phosphoric acid were valued at 6 cents, the nitrogen would

cost 24.4 cents.

TANKAGE.
(Analyses on pp. 18 and 19.)

This material, made from the waste of slaughter houses and
meat markets, naturally shows considerable differences in com-

FISH MANURES. i

Fisu MANURES.

Total Phosphoric
Acid.

Nitrogen. Phosphoric Acid.

) 3 a
A =] 1)

¥ © Y I
2 'S Q [} o g
=l < . ) oy o =
= = = ) ) a > o
o « ' B e 8] - =8

1 3 ol A 02 o= o =]
— —a 0= -3 <0 < b7
S £ g5 | g5 e g £ 8

a0 = =g B= 3 <
2 S ° Bl 2a 2= 5 E &}

< 3] = (4] 6} 9 4}

- 8.21 | 8.59 8.23 | 0.83 4.97 Lu29 7.0 6.00

9.40 9.60 8.20 0.58 6.10 1.28 7.9(Z 5.50 $§2:ch)
7.47 7.62 8.20 0.53 7.57 3.66 | 11.76 5.50 52.00
8.05 8.40 8.22 0.29 6.19 2.60 9.08 6.87 49.00
8.03 8.25 823 0.45 5.13 1.01 6.59 6.00 52.00
| 8.06 ; 8.30 8.23 0.58 3.52 1.25 B35 6.00 50.00
8.04 8.32 8.23 0.5I 3.82 1.00 5.33 6.00 50.00
7.56 7.70 7.41 0.48 9.91 4.32 | 14.71 ! 14.00 50.00
\8.28 8.59 8.23 0.44 7.83 0.24 8.51 6.00 52.00
8.23 8.55 8.23 0.23 7.92 0.29 8.44 6.00 54.00
il 8,23 8.57 8.23 I.II 6.86 0.59 8.56 6.00 50.00
Mi7:36 7.52 7.41 0.66 8.53 5.23 | 14.42 | 14.00 54.00
: 8.48 | 8.63 7.40 0.48 i 1.55 7.16 5.50 | * 52.00
- 8.84 9.06 8.24 0.58 5.61 1.61 7.80 6.00 52.00
8.88 9.09 8.24 2.34 3.96 1.70 8.00 6.00 50.50
0.03 9-25 8.24 0.82 5.61 £.29 7.70 6.00 50.00
8.64 8.86 8.24 | 0.77 6.46 1.39 8.62 6.00 52.00

; 7.30 8.23 0.48 2.96 0.95 4.3
S .39 6.00 50.00
8.95 9.09 8.23 0.48 4.03 7% 6.28 6.00 50.00
e 9.36 7.40 72 4.89 1.55 7.36 5.50 51.00

lzr.légtlzg ;1'1“:205;1‘1;;1 t’fhe 16 samples here reported ranging
our samples fail to meet their nitrogen guaranty: 7365,
m American Agricultural Chemical Co., 7293 and 7372, from
itrate f-\gencies Co., and 7878, from the F. S. Platt Co. :
e Nitrate Agencies Co. made prompt reduction in the price
cover the shortage in composition. ’
;rh}:; et‘;;r]aiz percentaéges dof nitrogen .and phosphoric acid
_trwas 5 51?98. were 5.36 and 12.92 respectively, and the average
?nly four of these .samgles (.:ould be called fine, having 50
cent or more of their weight in particles smaller than gy inch

I X BONE MANURES.
(Table of Analyses, pp. 20 and 21.)

The a‘nalyses of twenty-nine samples of bone are given in the
'€, nineteen of them drawn by the station agent. “Bone,”
. )

i i R
Lol S e b i i
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TANKAGE. 19
ANALYSES OF 5
o 7 TANKAGE.
B — ‘
Nitrogen. Phosphoric Acid. | hg‘:g};‘s’;‘;al
g Manufacturer. J Dealer or Purchaser. ] -g '§ £r | g o
g 100 B g E g Foi g o £
= g £ he B -] = | S8 =] b
< = 5 -3 & ‘ i " 8 (5 8
Sampled by Station : j
7365 |American Agr. Chem. Co. (6-30)..... Jos. Adams, Westport ............. 6 |
7882 |American Agr. Chem. Co. (9-20)..... H. S. Davis, New Haven .......... 3‘1'17 Aotd 4.94 18.36 13,73 ’ 50 50 $36.00
7368 |Apothecaries Hall Co. ....ooveennens 2T 1] 5 AR R 7.80 7-37 7.41 13.50 9.15 47 53 48.31
7314 |Conn. Fat Rendering Co. ........... FAGHOTY s (1 o aivie s aisiAv bia mio s v afalmiale s 4 5.14 4.94 10.94 7.00 | 45 55 36.00
7265 |L. T. Frisbie Co. .....oovuueeeeennns Station Farm at Mt. Carmel ........ 3.73 3-77 BaOy 21.17 20.00 | 61 39 2600
7884 |L. T. Frisbie CO. ...vvieevrninesrnes TARURIY 33 S 0 b Sl o F i 03 Rl 2 o e e 9.15 | 43 - e
7472 |Lister's Agr. Chem. Works (Cele- 4.7 4.9 4-94 16.09 I5.00 24 76 40.00
brated Ground Bone and Tankage).|Paul Lauz, Rockville ....cooevinnn. s 68
7264 |Nitrate Agencies CO...o.vvivvveennns C. R. Treat, Orange ......ce-ceue-- 5';{ 2. 2.67 14.14 12.00 49 51 3.%0
7293 |Nitrate Agencies CO.....ouvevene.ens Spencer Bros., Suffield............. S-OZ 5.72 5.75 9.68 6.86 32 68 35.00%
7372 |Nitrate Agencies Co.......ooeenen. e S. R. Macdonald, Wallingford...... 5'12 5.20 5.75 8.12 6.86 40 60 39.00
7878 |F. S. Platt Co. ...oovviineeeeecennns FAGEOTY: « o 4045015 k518 a5 L aloimia ast,sTataa v ¢ Ay 2'37 5-75 8.76 6.86 53 47 35.00
7566 |C. M. Shay Fertilizer Co. ........... Knowles Lombard Co., Guilford ... %0z '92 7.28 I1.39 9.80 49 51 42.00
7571 |Wilcox Fertilizer Co. ...oovivnnenens FACHOIY oo hevconesonsovanssssioaans % o5 AT e Qg R 47 53 38.00
_ ] 6.34 6.00 16.52 I5.00 75 25
Sampled by Purchaser : [
7417 |Apothecaries Hall Co. ....oovvuvnnns A. I. Fonda, Kensington .......... ‘
7506 |Apothecaries Hall Co. .......oovees Keiser & Boasberg Plant., E. Wind- 5.52 4.94 7.48 7.00 45 55 35.00
sor HilL,. .t iee s osmasiotassimain -
g A R e e B E. N. Austin, Suffield .....oeeeeee. 4.63 | 247 | 19.83 | 22.88 | 42 | 8 | 30.00
32 5 P R T 17 30 70 26.00
|

gen,’ phosphoric acid and potash during the season of 1916

like tankage, has a wide range of composition, some samples
bought in ton lots or less:

being from raw bone with or without much adhering meat and

cartilage, others representing bone which has been cooked, grease

and nitrogenous matter being partially removed. B i diteate ¢ sod i

The average per cent of nitrogen in these samples is 3.09 and i sed mia'l """"""""""""" 24.5

of phosphoric acid 23.71. : castor pomace, 6 per Betst . oy fo'g

All the samples taken by the Station meet their guaranties of castor pomace, 434 per cent .......... 23.5

nitrogen. Two are deficient in phosphoric acid but the deficiency P, .  fishmanures ......................., 24.4—26'3

: : $ STy hosphoric acid, total, in “floats” 3

is more than made good in money value by an overrun in nitrogen. " S e R SR L5

available “basic lime phosphate” .. 7.5

:‘ precipitated bone ....... 6.7

acid phosphate ......... 6.9

Pota.s-h. No potash salts have been on the market at price
which admitted of profitable use on the farm Potaph i
asl.les apd in mixed fertilizers has been sold .at $s os m
unit o'r 25 cents per pound, nearly six times the price' th:’e}:
prevailed just before the European war. i

APPROXIMATE COST OF NITROGEN, PHOSPHORIC ACID AND
: POTASH, SPRING OF 1016.

A review of the preceding analyses of raw materials and
fertilizer chemicals shows the following approximate costs of
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. 21
ANALYSES OF i Boke MANURES,
-,:__——'——‘____——‘—:—:T'ﬂ:ﬁ;:f__#___—____—'—%fA, rcaR e f
\ ogen. Phosphoric Acid. Mechanical Analysis. bkl
‘ \ B ’
2 | Manufacturer and Brand. i l‘ Dealer or Purchaser. 4 r' Vs ks il B g
; Pl . ,,. £ | i+ :
S . % £ E g =5 8.8 o
s ¢ ) 5 o Q9 ) b
R = s ¥ I ? @
i o SR AL A e U RS- L C 4 & i &% 8
¢ Sampled by Station : ?*
7885 |American Agr. Chem. Co., Fine Ground Bone.| Holmes, Keeler & Kent .. 2. 25.26
7369 |Apothecaries Hall Co., Bone Meal ............ J.A. Martin ...ooeeiiiennn L ggg 2?.36 :zgg 22 48 $41.00
7886 |Armour Fertilizer Works, Bone Meal.......... Kennedy Corporation ......... B s a7 22.69 gl 4 36 32.00
7887 |Bowker Fertilizer Co., Fresh Ground Bone ....| Chas. Greenbacker............ i 2.47 ° 19.29 22.88 56 44 38.00
7888 |Coe-Mortimer Co., Fine Ground Bone......... J. P. Barstow & Co............ 2.47 24.72 2288 24 ot e
7889 |John C. Dow & Co., Pure Ground Bone...... .| Norwich Grain Co............. 2.00 23.90 24’00 g 35 38.00
7890 |L. T. Frisbie Co., Fine Bone Meal ........... .| Hitchcock Hardware Co. ...... 2.46 45 o0 23-00 5 42 37.00
7891 |International Agr. Corp., Buffalo Bone Meal...| Ansonia Flour & Grain Co..... 2.50 22.69 A 63 - 37 38.00
4, 7893 |Lister's Agr. Chem. Works, Bone Meal ....... Paul Lanzi vl ioiielsvii. .. -« 2.47 24.33 23‘00 Sg 45 37.00
7894 |Lowell Fertilizer Co., Ground Steamed Bone . .| Geo. S. Phelps & Co. ......... 2.46 25.92 23'00 46 52 39.00
7895 | Nitrate Agencies Co., Ground Bone........... M. G lGrithnl I 8telali . ... . 2.46 23.51 22.88 6 34 36.00
7896 |Rogers & Hubbard Co., Hubbard’s Knuckle ) i 50 50 37.00
Bone! Floliriish col kbl bl de s By e S Factory . «sise-sbiolabbanaastos.. 3.82 2z, :
7897 |Rogers & Hubbard Co., Hubbard’s Strictly Pure| : g i 24070 OF 9 43.00
Eine. Bona i rog et S aiedil dua i W ROV Sl e o ‘ T o5 ;
7898 | Rogers & Hubbard Co., Rogers’ Pure Raw : | P H9a00 39 61 35.00
Knuckle Bone Flour......ocooveniiannnnenns Cadwell & Jones.............. 3 o 3.82 26.66 24.70 i
7899 |Rogers & Hubbard Co., Rogers’ Strictly Pure z : Ayl i 0 29 46.00
Fine Bone.......ccoveiinaeannnss EEREEREEEEE BaCtOry s siebsis wisiemisiaiofineis o oo o/s v 3.50 21.44 P 8
7901 |Sanderson Fert. & Chem. Co., Fine Ground “5 ! 5 42 34.00
t e iy G Wi Thatpo jo st s. < . « o 24.66 gl
A 7903 |C. M. Shay Fertilizer Co., Pure Ground Bone. .| Factory ........ccoooieueennes Bl 2. 06 27.33 e 59 4l 38.00
e 790z |M. L. Shoemaker & Co., Swift-Sure Bone Meal| Spencer Bros. ............... Bl 453 23.56 I 06 34 35.00
7904 |Van Iderstine Co., Pure Ground Bone......... E.B. Clark'Co....cooevcaonees Bl 2. 00 2 i 7 30 41.00
. y 5 9.55 27.00 39 61 35100
Sampled by Purchaser : : i
6809 |Florence Bone Mills, Bone Pasti . RN J. B. Stewart ......oeeoieennns i ol R 23.53
i zo1o |L. T. Frisbie Co., Ground Bone (Car 65178). ... Connecticut Tobacco Corp.. . .- i e SRzl 78 22 35.00
zorx |L. T. Frisbie Co., Ground Bone (Car 71516).... Connecticut Tobacco Corp.. . .- ' SR ASL M 53 oty R e OV
e 7orz |L. T. Frisbie Co., Ground Bone (Car g0520).. . . Connecticut Tobacco Corp.. . .- : ‘(.;: Y P R 60 7 Lo Wt (s
7018 |L. T. Frisibe Co., Ground Bone (Car 62241). ... | Connecticut Tobacco COrp.: ] - gl TS el i 43 S e A I
7020 |L. T. Frisbie Co., Ground Bone (Car 504363). . . | Connecticut Tobacco Corp. .- e " n el 55 5700
: 7023 |L. T. Frisbie Co., Ground Bone (Car 218164). . . | Connecticut Tobacco Corp....- v Pl M 41 B AR T
\ 7892 |E. L. James, Ground Bone ................... B AOLOTY 1 ' b sl SO s s i 3.00 20.39 - Shihe 53 R RS
7437 |Rogers & Hubbard Co., Hubbard’s Strictly e p 4 96 37.00
Pure Fine Bone ........coveveeeiintineenee: John Gotta ...ovuerrnaernens ! 3.50 22.77 g
7032 |Rogers & Hubbard Co., Steamed Bone ...... BACIOTY s ainvis s lethia s 9 o aain ofes' A S t28.03 o4 48 34.00
Bt o o S e
fnof detemmined.
V. MIXED FERTILIZERS. ‘ : -76% citrate-insoluble phosphoric acid.
NITROGENOUS SUPERPHOSPHATES. : mber, Table I, and those in which potash has not been g
(Analyses on pages 30 to 49.) ' anteed, of which there are 128, Table II s
The analyses of these fertilizers have been tabulated in two , ‘;In a considerable number o’f cases t .
those in which potash has been guaranteed, 202 in BRI biand have been made. This v";’:’s (211‘ I‘flo'reh anal}};ses of i
$20 : e one where the first

i

il : classes:
Iy

)
¥

y .b)‘l‘~|| "\_"‘;7. Lok A ",. =
imn 2 il e R g v | i D AR
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analysis failed to show the guaranteed composmon and the
manufacturer requested that another sample be drawn and

examined.
In a good many cases the manufacturer has asked for a portion

of our sample to check our results, but in no case has there been

essential disagreement between- our results and those obtained
elsewhere on the same samples. ‘

REGARDING (GUARANTIES.

Of the 121 samples of nitrogenous superphosphates without
potash sampled by the Station, 30, or 25 per cent, failed to
meet their minimum guaranty of nitrogen or phosphoric acid.
Nine were deficient in nitrogen and 21 in phosphoric acid. We
are advised that the failure of the Rogers & Hubbard goods to
meet their available phosphoric acid guaranty was due to a mis-
calculation of the solubility of the bone which was used. Of the
186 samples of nitrogenous superphosphates with potash, 62, or
33 per cent, failed in some particular to meet the minimum
guaranteed composition. Fifteen were deficient in nitrogen, 5
in phosphoric acid, 30 in potash and 12 in both nitrogen and
potash. Potash seemed to offer the greatest difficulty, some
manufacturers apparently guaranteeing more potash than they
were able, or cared, to furnish. Of 186 brands guaranteeing
potash, 42, or 23 per cent, were deficient.

The following summaries show the firms whose brands failed
to meet their guaranties in the ingredients indicated, deficiencies
of not more than 0.10 per cent nitrogen, 0.30 per cent phosphoric
acid and 0.15 per cent potash being disregarded in this connection.

A slight deficiency in one ingredient, if compensated by an
excess of another, is of no great significance to the purchaser,
though a large deficiency in one element may disarrange a cal-
culation of the plant food to be supplied to a crop, which is
vexatious and may result in loss.

More important therefore is the question whether these mixed
fertilizers which fail in one or more particulars to meet their
guaranty, do nevertheless supply an excess of the other ingredi-
ents sufficient to balance this failure.

It is not possible, in this year of high and quickly shifting
prices of raw materials, when the prices which prevailed at the

litrogenous superphosphates
with potash.

s Chem. Co. ........, 58
iecaries Hall Co. ......... 5
....................... 6
e S R 16
R N 5
.......................... I
T e 9
tional Agr. Corp. ....... 5
........................ 1
......................... 8
8
...................... 14
SRS Elubbard ... ... ... .. 4
....................... 8
ma-Carohna Chem, Co. 9
..................... 1
r manufacturers .......... 28
R 186
Nitrogenous superphosphates
: without potash.
e Packing Co. ....... .. 5
LR 7
i e ] 2
......................... 2
........................ 4
....................... 2
‘menter & Belseyize = v 5
Rogers & Hubbard* .. ... . . 12
....................... 6
...................... 3
inia-Carolina C.h.e‘x;l‘ Co .... 431
Bt ]
.................... 121
Totals for all nitrogenous
Superphosphates ..... .. .. 307

GUARANTIES.
g

< S

g 2

&l S

8% =

N o

@«

58 ¢

4 ¥

23

No. of brands deficient in

——

Nitrogen.

o N -

S

Phosphoric
acid

-

Potash,

o N e

Nitrogen and
potash
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time of manufacture may have been very different from those -

quoted at the time of sale to farmers, tosestablish any very
accurate schedule of valuations.

We have assumed for the following comparison 25 cents per
pound for both nitrogen and potash and 6 cents per pound for
phosphoric acid. e

The following statement includes those brands in which the
deficiency of one or more ingredients was not made up in money
value by an overrun of others.

NITROGENOUS SUPERPHOSPHATES CONTAINING POTASH IN WHICH A
FAILURE To MEET THE GUARANTY IN ONE INGREDIENT WAS Nor
MapE Goop BY AN OVERRUN IN OTHER INGREDIENTS.

Relation to Guaranty.
Available

No. Brand. Nitrogen. Phos. Acid. Potash.
American Agr. Chem. Co.:
#7346 Sure Growth Phosphate, 1916 ............ L e6 T A G s
$7440 " "Top! Dresser HTg10n Holn Bl Lais SEesal L, —028 -+1.10 —0.34
7960, East India Corn King, 10161 st ioiii 03 —o0.11 +1.80 —0.65
#7761 i “  Potato and Garden Manure .. —0.9I -I1.02 —0.87
#7457 Great Eastern Garden Special .......... . —029 -+086 —o0.14
7827 & i Potato: Manure' ... ooiini. —0.04 +048 —o0.15
7762 Packers’ Union Potato Manure, 1916 ...... —0.14 -+0.95 —0.21
7771 Williams & Clark’s Elk Brand ........... 4008 -40.32 —o0.22
Armour Fertilizer Works:
7780 Wheat, Corn and Oats Special ........... —0.12 —0.23 —0.20
oot 18 2 st e R S iy e S e I o —0.15 —0.10 -0.02
Bowker Fertilizer Co.:
#7636 Complete Alkaline Tobacco Grower ...... —0.47 +1.46 —o0.17
E. B. Clark Seed Co.:
7483 ‘Special Mixture . ....- i idisiey. —0.19 -+0.39 —0.29
The Coe-Mortimer Co.:
#7m90 Universal Fertilizer, 1016 ................ —0.37 +1.52 —0.13
International Agricultural Corporation: 1
7830 Buffalo Economy ..:i........eheeeiioieees +0.16 —0.26 —0.76
8218101, 5 SERUA v 2l ) e e L R e +0.22 -0.00 —0.83

National Fertilizer Co.:

#7685 Complete Root and Grain Fertilizer, 1016 —o0.75 2.5 —0.22
#7686 FEureka Potato Fertilizer, 1016 ........... —0.11 -+0.03 —0.19

* A second analysis on stock from another place had no deficiency in
money value.

QUALITY OF PLANT FOOD. 25

Relation to Guaranty,

Availabl
Brand. Nitrogen. Phos. Acide. Potash.
Royster Guano Co.: !
al
e Pertinger L L —0.31 —40.32 -o0.12

Pipe of Peace Tobacco Fertilizer ......... —0.52 +0.22 -40.20

NITROGENOUS SUPERPHOSPHATES WITHOUT POTASH.
- Bowker Fertilizer Co.:
Superphosphate with 5% Ammonia ....... —0.31 -}0.53

Rogers & Hubbard Co.:
Hubbard’s Bone Base Corn and General

B e e P L s e -+0.02 —0.62
Rogers H. G. Oats & Top Dressing ...... +0.02 —1.32
7 B Corni and) Onion) = il 10 —0.07 —0.94
i ¢ isolubled Mobaceols ik LIk +0.24 —2.8s5
E. S. Royster Guano Co.:
Cur‘few Ammoniated Superphosphates .... '—0.31 --0.56
i —0.15 -}0.24
Virginia-Carolina Chemical Co.:
15 R0 'Corn and Vegetable Compound .... —0.20 —0.04

QuaLiTy oF THE PLANT Foop IN NITROGENOUS
SUPERPHOSPHATES.

The potash reported in the table of analyses is all water-
le and doubtless readily available to crops.

he 'amou.nts of phosphoric acid soluble in water and in
nonium citrate solution, as well as the total amount present
each fertilizer, are given in the table. The water-soluble
0 p-hoylc acid speedily becomes insoluble in water after it
1nt9 the soil, but it probably is distributed somewhat more
.ly in the soil than insoluble forms and is more readily
llable to crops. The sum of the “citrate-soluble” and the
ater-soluble phosphoric acid is called in the trade “available.”
must be remembered, however, that “available” in the trade
Ot necessarily “available” on the land. Doubtless the water-
ble and citrate-soluble are in general much more quickly
d by crops than the phosphoric acid which is insoluble in
€ media, but there are probably very considerable differences

‘he agricultural value of citrate-soluble phosphoric acid from
lous sources.




e
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The same is true of the “insoluble” phosphoric acid. Where
bone is used as the chief or only source of.phosphoric acid, from
30 to 60 per cent of it may be classed as “insoluble,” but
experiments show that the phosphoric acid of bone is much more
readily available to crops than that of phosphate rock. In buy-
ing mixed fertilizers, however, it is safest to give preference to
those in which the amount of insoluble phosphoric acid is rela-
tively small. :

In 307 samples tested this year the average per cent of the total
phosphoric acid which was insoluble was 14.6. In 24 cases
more than 30 per cent was insoluble and in one or two cases
60 per cent. No evidence has been found of the presence of
raw rock phosphate in significant amount.

Of more importance is the quality of the organic nitrogen.
Its solubility has been tested and where it proved to be low by
one method, a second method has been used to confirm the
finding.

The detail and merits of the alkaline permanganate and neutral
permanganate methods have been explained in previous reports.
By the former, any form of organic nitrogen is considered infe-
rior in which less than 50 per cent of the water-insoluble organic
nitrogen is soluble in permanganate, by the latter any solubility
less than 85 is suspicious.

This year only six fertilizers have been found in which a part
of the organic nitrogen appears to be inferior. The detail of the
nitrogen examination appears in the table on page 27.

In certain fertilizers peat or some other "“conditioner” which
contains inactive nitrogen is used to keep the mixture in soft,
drillable condition and prevent caking in the bags. Such a
practice is not objectionable if the guaranteed amount of nitro-
gen is present in available form; that is, without counting the

inferior nitrogen of the “conditioner.”
qu}i{r‘:d, Found.

In Armour’s Wheat, Corn & Oats the corresponding figures are 0.74 0.37

“« “« 2-8-1 “« “ « 1.47 0.04
“ Mapes’ Cereal Brand # i 3 17045 1043
i “ General Crop T K ¥ 063087
i “ Corn Manure £ f K “ 080 0.60

“ [ “ o ‘" 1,90 1‘53

“ Woodruff’s Home Mixture

The amounts of soluble nitrogen required to meet the guaranty
and the amounts actually found in the samples are given below.

BRANDS IN WHICH INFERIOR ORGANIC NITROGEN 1S INDICATED BY PERMANGANATE METHODS

QUALITY OF PLANT FOOD.
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SampLEs NEEDING SPECIAL NOTICE.

Four samples were sent, labeled “Complete Tobacco Fer-
tilizer,” with no certificate as to where or how the samples were
taken and how much stock was represented.

Through an oversight they, wére given to the chemist for
analysis. The Station will not examine samples until it has
assurance that they fairly represent the stock from which they
are taken, and that in the public interest full information has
been given regarding them. If the sender cannot trust the
Station with these facts, which are necessary to make the analyses
of any general interest and value, he certainly should not trust
the accuracy of its analyses.

8235 8236 8237 8238

Nitrogen | o4 . i b caisivs 5.42 6.13 6.00 5.34
Phosphorichacid s Jitlva e 5.50 1.56 1.51 5.51
Pobash e il el 0.70 122 1.24 0.62

REGARDING PRrICES OF NITROGENOUS SUPERPHOSPHATES.

The prices given are those quoted by the retailer to the Station
agent as the cash ton prices. '

The manufacturer has little if any control over these prices.
The retail dealer naturally fixes a price which he believes will
yield him the largest profit on the season’s sales. In a few cases
less is charged than the manufacturer deems should be, but in
many cases the price quoted to the Station is considerably higher
than what the manufacturer thinks would yield a fair profit to
the retail seller. The following table illustrates these differences
in prices quoted for goods which have the same guaranty. The
first figure in the guaranty is the per cent. of ammonia, the
second available phosphoric acid and the third potash.

Guaranty Average Highest Lowest
1 - &1 30.18 38 28
1 -10-1I 32.00 36 30
2 -01 31.00 35 29
2 -101 32.77 36 30
214~ 8-1 33.00 33 32
2}4-10-1 34.93 37 i1y 3e
3 GRE LS 3033 .43 (530 34

3 20t 35.91 39 32.50

HOME MIXTURES. 29
Guaranty Average Highest Lowest
4 .0 37-50 42 37
S 38.53 41 35.50
5 —81 41.42 50 37
¢ 5V4- 3-1 38.20 41 36

| many cases the guaranties of a considerable number of
ids differ only in the percentage of phosphoric acid or of
) ash. From these it is therefore possible to calculate the retail
Ilof a pound of potash or of available phosphoric acid.

. considerable number of such calculations show that at the
es qu.oted. by retailers of fertilizers, a pound of available
sphoric acid has cost 4.75 cents on the average with extremes
5 and 8.9 cents. The average cost of a pound of potash
I?een 27.7 cents and the extremes 16 and 51.5 cents.

HOME MIXTURES.

Only two sampl ix ili

ysi’s i year’pazsfglfloa(;r:ne mixed fertilizers were sent for
'832. Potato Fertilizer. Mixed, sampled and sent by Charles
reat, Orange. The formula called for 4 per cent ammonia
per cent ;.)hosphoric acid and 4 per cent potash. ,
64. Mlged by J. G. Schwink, Meriden. Sampled by station

Bation No. ...

L S R 7332 7364

Nitr‘?gen oy Rl 1.66
. as ammqnia ....................... 0.06 3?§
3 BSOS (. W § e T475 0.36

et Tl el (A ST S :.

Phosphoric acid, water-soluble .. .. ..... gfi 533.46
: : c?trate-soluble B 2:64 2;
| ) fltrz;'te-insoluble ............ 0.06 0.33
! Potash as muriateof?..:::.’:' .............. I;é; o
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TABLE I.—NITROGENOUS SUPERPHOSPHATES

s Manufacturer and Brand. ; Place of Sampling. gg
- 3 b
: Vel =0
S Sy
= 85
77 as
Sampled by Station Agent .
American Agricultural Chemical Co., New York City. s
7448 |Complete Manure for Top Dressing 1916 ........... Branfond niisl. s o 0t $40.00 »
7447 |Odorless Grass and Lawn Top Dressing TQLOSATAT S Norwalle: Jerllc b Syt ¢ 40.00
7346 |Sure Growth Phosphate 1916..........oooivnnenen. GlastonbDULY . v s as s vesinets 35.00
7702 |Sure Growth Phosphate 1916..........coiveennn. Thompsonville..... R R 36.00
7449 ' Top Dresser 1916 .. ....oviiutiiininanieanaenes on StAmfordis e s TR SR 42.00
7810 |Top Dresser IgI6 ...ouvuvuinrninreiineenieeniennns Forestvilles . . «¥suilocoasies 42.00
7757 153-3-1 for TODACCO. .iesyaannsrmceneacansy Al EasteGranby el a2ty 40.75
7816 Bradley’s B. D. Sea Fowl Guano 1916 .............. A VOR ZML I et B 30.00
7453 \Bradley's Complete Manure for Potatoes and Vegeta-
HleSiTOEDL L Lottt a0 B e e e o e e INonwal ke S L e 40.00
7454 |Bradley’s Complete Manure for Top Dressing, Grass
and Grain 191671 s d G st i i el sl SESINOTWAGh: br L S S R 40.00"
7528 |Bradley’s Corn Phosphate 1916........ccoovvnen.t. BteT L g i s e 33.00
7451 Bradley's Eclipse Phosphate 1916 .................. Sterking Lt fd e 33.00
7759 Bradley’'s Half Century Fertilizer 1916 «............ G AN o4 515 sis o v ot Tockhere ity > 35.00
8215 Bradley's Half Century Fertilizer 1916.............. East Granby . At SNEEEs 32.50
7758 Bradley’s New Method Fertilizer 1916 .............. Wallingforddolo el 25.00
7305 |Bradley’s Patent Superphosphate 1916............. Thompsonville. . ... ce. is: 34.00
7452 |Bradley’s Potato Fertilizer 1916 ............ccoeennee South Coventry . .{.. >3 33.00
7348 |Bradley’s Potato. Manure I9I0 ........cooeeunennenes Suffieldintis il Saei i s ie 36.00
7450 Bradley’s Special Niagara Phosphate ............... B anielson Skl R, i 31.00
7347 |Bradley’s Unicorn I9I6.....c.cviienninniineenennn. GlastanBury o .. sv Siinis 35.00 =
7630 |Bradley’s Tobacco Manure 1916........cooueueenn.. Glastonbury .ol 38.50
7760 |East India Corn King 1916 .......ovoiiuiiiinenenns Blrpsid & iiali. g el 32.50
7455 |East India Mayflower 1916, ......coviiinninen.n. Burnside s o et Bl 30.50
7868 |East India Pilgrim Fertilizer 1916 ............c...tn Branford' . il sk ol 30.00
7761 |East India Potato and Garden Manure.............. 6300801110 s e st eR e S 37.5%
7869 |East India Potato and Garden Manure.............. A SORLR T Sk o s wirerede’s 42.00
7631 |East India Tobacco Special 1916 ....ovveuiencnnnns Butnsider o &ied &t 36.75
7349 |East India Unexcelled Fertilizer 1916............... SOUthDOTE . v ois v s is v shaasiae 32.00
7457 |Great Eastern Garden Special 1916 ................. Bloomfield . 7. o5 o sedvaatl 37.00
7703 |Great Eastern Garden Special 1916 ................. Granby .. o5l ah i ren 38.00
7456 |Great Eastern General 1916.....ccovvnereeneenen o Bast Hampton sodiss sl ve s 31.00
7814 |Great Eastern General I9I6 .......ocvueucnninenne. Bloomfield il g o s, ot 38.00
7828 |Great Eastern Northern Corn Special 1916 .......... Hotchkissville ........-.... 33.00
7827 |Great Eastern Potato Manure 1916, ........oovvnnes Hotchkissville .. o oeseis e 34.00
7529 |Packers’ Union Animal Corn Eertillzer . v v iin’s s FPorestville . Liiiccinvesseiin 31.00
7762 |Packers’ Union Potato Manure 1916........ ....... ‘Forestville ................. 32.00
7530 |Quinnipiac Ammoniated Dissolved Bone 1916....... RREARIOT iy T s Davain s ad sakaih 31.00
7764 |Quinnipiac ** B” Fertilizer 1916, ......couiieerienn.. Terryvillel, 5100 aae ot 33.008
7763 |Quinnipiac Climax Phosphate 1916................. 115 o) s ENMBOREE P 31.00
8225 |Quinnipiac Climax Phosphate 1916.......c.cocuvene [Shelton ................... 34.00
7531 |Quinnipiac Corn Manure 1916 ..........oveeeiens New London .............. 36.00
7767 |Quinnipiac Fish and Potash Mixture 1916 .......... I azardville v diag SNt b 33.75

NITROGENOUS SUPERPHOSPHATES. 31
wiTH POTASH.
~ Nitrogen. Phosphoric Acid. Potash.
$ Total, s Total. “ ig;ﬁg{ﬁg.n F ound.

sl 2 L e e
3| s - e b B 3 I 3| 8
T I - N § | Ed
Bl | S | E|3|5|2|6|R |S |26 |B | &
0.83(1.38| 4.33| 4.11(4.75 |3.28/2.28|10.31| 9.0 8.03| 8.0 [1.00| .00 I.0 | %7448
0.04/0.98| 4.03| 3.70|5.09 |3.74/0.51| 9.34| 9.0 8.83| 8.0 |0.78| 0.78| 1.0 | 7447
0.51/0.61| I.91| 2.47|7.10 |3.64|I.16/I1.90|I0.0 | 10.74| 9.0 (0.35| 0.62| 1.0 7346
0.58(1.05| 2.70| 2.47|6.94 |2.63|0.69|10.26|I0.0 9.57| 9.0 [0.95| 0.95| 1.0 | ‘7702
0.04/0.78| 3.83| 4.11|3.98 |5.12/0.69| 9.79| 9.0 9.10 8.0 |0.35| 0.66| 1.0 | 7449
0.17/0.85| 4.50| 4.I1|3.70 (4.92/0.92| 9.54| 9.0 8.62 8.0 (0.33]| 0.68| 1.0 | %7810
0.51|3.44| 4.71| 4.53|1.71 |2.52/0.64] 4.87| 4.0 4.23| 3.0 |0.31| 0.99| 1.0 | 7757
.24/0.71| 1.31| 0.82(6.89 |4.60(1.25|12.74/11.0 | 11.49|10.0 |0.87| 0.87| 1.0 | %7816
0.85/0.95| 3.42| 3.29(6.62 |2.95/0.79|10.36(10.0 9.57 9.0 |0.96| 0.96| 1.0 | 7453
0.37(0.95| 4.04| 4.11|3.94 [5.04/1.32(10.30| 9.0 8.98| 8.0 |1.01| 1.0I| I.0 | 7454
.12[0.60| I.96| 1.65|5.08 (4.81|1.07|10.96[11.0 | g.89|10.0 [0.98| 0.98| 1.0 | 7528
10(0.43| I.41I| 1.23|4.66 |5.22/0.74/10.62{11.0 | ¢.88/10.0 [0.98| 0.98| I.0 | 745I
.36l0.58| 2.54| 2.06/4.62 (4.59|/0.87|10.08(11.0 9.21/10.0 |0.7I| I.00| 1.0 | 7759
.22/0.88| 2.08| 2.06(7.91 [3.77/0.93|12.61|11.0 | 11.68|10.0 |0.20| I.26| I.0 | 82I5
.37/0.29| 1.08| 0.82|3.46 |5.71/0.87|10.04| 9.0 9.17| 8.0 |0.99| 0.99| I.0 | 7758
.59[0.91| 2.11| 2.06|6.10 [3.03|1.23|10.36| 9.0 9.13| 8.0 |0.56| 0.8g| 1.0 | 7305
.33/0.57| 2.28| 2.06(4.27 (4.34/0.79| 9.40| 9.0 8.61| 8.0 |I.09| 1.09| I.0 | 7452
.08/0.70| 2.62| 2.47|5.90 |4.27/0.90|11.07|10.0 | 10.17| 9.0 |0.87| 0.87| 1.0 | 7348
.41/0.25| 1.13| 0.82(3.55 |5.85/0.96|10.36| 9.0 9.40| 8.0 |0.85| 0.85 1.0 | 7450
.74/0.62| 1.82| 1.65|5.95 (4.I6{I.15/I1.26/10.0 | 10.II| 9.0 |0.88| 0.88| 1.0 | 7347
.14/3.36| 4.45| 4.53|1.42 |2.47/0.29| 4.18| 4.0 3.89| 3.0 |0.23| 0.91| 1.0 | 7630
0.40/0.76| 2.36| 2.47|7.47 |3.33|1.11|11.91{10.0 | 10.80| 9.0 [0.05| 0.35| 1.0 | 7760
0.70/0.58| 1.79| 1.65|6.00 {3.90/1.04/10.094|10.0 9.90| 9.0 [0.85/ 0.85| 1.0 | 7455
0.46/0.40| 0.98| 0.827.49 |3.60|1.47|12.56/11.0 | 1I.09|10.0 [0.16| 0.64| 1.0 | 7868
.5310.81| 2.38| 3.29|7 63 |3.29|1.09|12.01|10.0 | 10.92| 9.0 |0.13| 0.13| 1.0 | 7761
86/0.91| 3.48| 3.29(5.92 |3.38/0.81|10.11|10.0 9.30| 9.0 |0.93| 0.93| 1.0 | 7869
.11/3.48| 4.51| 4.53|1.58 |2.19/0.26| 4.03| 4.0 | 3.77| 3.0 |0.24| 0.91| 1.0 | 7631
.53/0.86| 2.05| 2.06(5.52 [3.90/1.0I|I0.43| 9.0 9.42| 8.0 |0.9I| 0.9I| I.0 | 7349
-54'1.10| 3.00| 3.29(5.81 |4.05/I.14/11.00/10.0 9.86| 9.0 |0.86| 0.86| 1.0 | 7457
.37|1.16| 3.35| 3.29|5.87 |3.86/1.16/10.89|10.0 9.73| 9.0 |0.95| 0.95| 1.0 | 7703
.10/0.87| 2.00| 0.82(3.4I |5.79[T.I0/I0.30| 9.0 9.20| 8.0 |0.74| 0.74| 1.0 | 7456
.22/0.63| 0.99| 0.82(4.82 (4.75|1.47|11.04| 9.0 9.57| 8.0 |0.64| 0.64| 1.0 | 7814
.64/1.08| 2.75| 2.06(5.81 |3.20|1.28|10.29| 9.0 9.01| 8.0 |o.91| 0.91| 1.0 | 7828
8-470.79 2.02| 2.06|6.79 [3.69|1.14/11.62|11.0 | 10.48|10.0 |0.85| 0.85 1.0 | 7827 '
0.320.78 I1.67| 1.65|6.92 |3.32(1.13|11.37|I1.0 | I0.24/10.0 |0.90| 0.90| I.0 | ‘7529
o.ggo.éos 1.92{ 2.06(7.68 |3.27|1.56/12.51|11.0 | 10.95(10.0 [0.16, 0.79| 1.0 | 7762
o. 0.60| I.94| 1.65|5.4I [4.50|1.71|11.62|10.0 9.9I| 9.0 |0.74| 0.74| 1.0 | 7530
o-?gg.Sgg (1).86 1.;3 6.96 |3.73/0.87|11.56/11.0 | 10.69(10.0 |0.78| 0.78| 1.0 7764

,.»;5 .84| 0.82(4.90 |4.45|1.32|10.6%7| 9.0 9.35| 8.0 [0.71] 0.71| 1.0 | %7763
0.83 1.25/ 0.82(3.29 [5.56(0.87| 9.72| 9.0 8.85| 8.0
0.26/0.52| 1.88| 1.65(4.14 |5.83|1.25 1?.22 1?.0 9.93 10:0 (x)g; ggi I:g gggg
1.02/0.96| 2.68| 2.47'5.40 [4.31|1.23[10.94/10.0 9.71l 9.0 [0.80| 0.80| 1.0 7767

: ! i-:i
pramy s
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TABLE [.—NITROGENOUS SUPERPHOSPHATES k WITH PoTasH—(Continued).
) AW a ~ Nitrogen Phosphoric Acid. Potash.
i " B P Total. : | s Total. s~i(::ﬁ'£§1de_v' Found.
| . ‘ e 5 = % £
4 Manufacturer and Brand. i ; Place of Sampling. 23 s ket E B |9 g g g b S
g | 05 - S - R - R - g | =&
g 4 b B | | s | Eld| 5% | 8|5 9]¢8]|§8
E B 2 | G |E|E|(3 2| 2|2 |3/3|8)%3
2 Ad L I O O A
i3 Sampled by Station Agent.
American Agricultural Chemical Co., New York City.
(Continued.) 3 3
7532 Qufnnip@ac Market Garden Manure 1916........... *.|North Stonington ......... $38.5 .3£0.77| 3.50| 3.29/4.92 |4.17|1.14/10.23|T0.0 | 9.09| 9.0 |0.94| 0.94| 1.0 | 7532
7766 |Quinnipiac Phosphate 1916 ..........coiuviiinnnns. New: Eondonsd .., Sin i 39.0 0.27/0.77| 2.62| 2.47(4.39 |4.97|1.27|10.63|10.0 | 9.36| 9.0 |I.03| I.03| I.0 | 7766
#4765 |Quinnipiac Potato Phosphate 1916.. ........ .. ..., Braptord ity tillois jia 32.0 0.640.76| 2.06| 2.06|5.37 (3.04/1.56/10.87| 9.0 | 9.31| 8.0 |0.48] 0.75| 1.0 | %7765
)
8226 |Quinnipiac Potato Phosphate 1916........ ......... Sheltonl e sl ime sl BN, o0 ~ 0.84 2.22| 2.06(4.07 [4.47|1.00| 9.54| 9.0 8.54/ 8.0 |0.85/ 0.85/ 1.0 | 8226
7632 Quinnipiac Wrapper Leaf Brand Tobacco Manure 1916 Windsor.................. 36.7 .07|3.50| 4.54| 4.53|1.65 |2.51/0.56| 4.72| 4.0 | 4.16| 3.0 |0.20| I.06| 1.0 | 7632
13 [WWheeler's Gorn 'Eertilizer ToT6 . Wik S DRGS0t Bloomfreldinal SH b Lo 30.00 0.38/0.71| 1.83| 1.65|6.99 |4.62|1.43|13.04|11.0 | II.61I|I0.0 |0.45| 0.82| 1.0 | 7533
Fag W heeler's|Corn Hertilizer 1grb i ol wiud ii ot 200 Harifordyl ca sl sl | | 30.00 0.35[0.87| 2.04| 1.65/6.65 (3.77|1.11|1T.53|11.0 | 10.42[10.0 [1.07| I.07| 1.0 | 7769
7770 |Wheeler's Cuban Tobacco Grower 1916............. Hartford veOlliclanisueiih L 37. 0.35/3.37| 4.96| 4.53|1.24 |2.66/0.41| 4.31| 4.0 | 3.90| 3.0 |0.3I| I.22| 1.0 | ‘7770
2768 [Wheeler's Potato Manure IQI6 ... .. cueeiins s st s Bloomfield 5 S n g i, 32.00 .44/0.71| 2.05| 2.06(7.56 |3.07|1.37|12.00/11.0 | 10.63/10.0 |0.31| 0.86| 1.0 | 7768
i) 7535 |Williams and Clark’s Americus Corn Phosphate 1916 Ellington.................. 338 0.30/0.51| 1.86 1.65(5.40 [4.94|1.51|T1.85(I1.0 | I0.34/10.0 [I.05| I.05| I.0 | 7535
: 7772 |Williams and Clark’s Americus H. G. Special for 3 \
Potatoes and Root'Crops/1on6 ik il s 2ol vt 51 500575 e M LR Ny L LR 40. 1.04/1.18| 3.58| 3.29(6.70 [2.70/1.10/10.50/10.0 | 9.40| 9.0 |I.00| I.00| I.0 | 7772
% 7536 |Williams and Clark’s Americus Potato Manure 1916. |Clark’s Corner............. .29/0.64| 2.32| 2.06(4.41 |4.58/0.96| 9.95| 9.0 | 8.99| 8.0 |0.95| 0.95| 1.0 | 7536
o 77771 |Williams and Clark’s Elk Brand 1916 .............. Waterburyili s s il ) 36. 0.47/0.38| 0.90| 0.82(7.05 |3.27|1.85/12.17/11.0 | 10.32(10.0 |0.31| 0.78| 1.0 | 7771
7773 \Williams and Clark’s Meadow Queen Fertilizer 1916. |[Milford ................... 37.00 1.12/0.90( 2.64| 2.47|6.22 (3.69|1.16/11.07/I0.0 | 9.9I| 9.0 |0.88) 0.88 1.0 | 7773
7774 (Williams and Clark’s Seed Leaf Tobacco Manure 1916/South Manchester........ . | 39.0 0.03/3.83| 4.78| 4.53|1.59 (2.66/0.55| 4.80| 4.0 | 4.25/ 3.0 |0.16| I.09| 1.0 | 7774
7534 (Williams and Clark’s Special Prolific Crop Producer Milford ................... 30.0 -4910.39| 0.92| 0.82(5.09 [3.72|1.82|10.63| 9.0 | 8.81]| 8.0 [0.36] 0.72| 1.0 | 7534
Apothecaries Hall Co., Waterbury, Conn. '
2777 \Victor Fish and Potash for Cornn'Julvi. s vy biisii il Wiindsonvalle L e bieulill i, 34.0 .19|I.15| 1.66| 1.65|6.60 (2.81/1.20|10.61| 9.0 | 9.41| 8.0 |0.35| I.05| 1.0 | 7777
7633 |Victor Potato and Vegetable Special, 1% Potash ..... Blantsualleseat oy ph L bas 36.00 [0.45|1.32 2.62| 2.47|5.21 [3.76|1.64|10.61| 9.0 | 8.97| 8.0 |0.27; I.1I| 1.0 | 7633
i 7775 |Victor Potato and Vegetable Special, 2% Potash ..... Wiatetbny oLl e 38.00 .43|I.12| 2.57| 2.47|4.73 |4.70|1.02|10.45| 9.0 | 9.43| 8.0 |0.71| 2.10| 2.0 | 7775
! Wi Victor Tobacco fopeetal ol Vg i i LT SR G Windservilled .20 ool .. 40. 210.08|1.11| 4.03| 4.12(4.54 [0.88/0.59| 6.01| 5.0 | 5.42| 4.0 |0.23| 1.00| 1.0 | 7634
7776 |Victor Top Dresser for Grass and Grain ............ Waterburyings. el b gl 4560 D/0.59|1.61| 5.52| 5.76(3.56 (3.29[1.61| 8.46| 6.0 | 6.85| 5.0 |0.48| 2.12| 1.0 | 7776
Armour Fertilizer Works, Baltimore, Md. [ 4
gl Bidwellls s28opilia b LRl R DI Windsor Locls’ LG ab Bt | 34. 2.13|1.31| 2.46| 2.47(6.77 |1.94/0.37| 9.08 8.5 | 8.71]| 8.0 |0.36| 0.87| 1.0 | 7307
B8 Fishiand Potash No.r2 0 L e qilid e sl Sueiuis Danielson'l 5 wiig I sl L | 33.00 10-17/1.07| 2.08| 2.06(6.16 [1.96/0.81| 8.93| 8.5 | 8.12| 8.0 |I.01| I.0I| 1.0 | %7778
#7635 |Special Tobacco Grower NO. I .L..uiiidivuniiivaae Hazardville. .\ shi k. Geus 4058 0.1112.87| 3.98| 4.11|3.55 [1.84/0.43| 5.82| 4.5 | 5.39| 4.0 [0.II| I.I2| I.0 | 7635
L9780 (Wheat, Corn and Oats Special /... . vy eeniains. s Danielson 0 0.22/0.40| 0.70 0.82|5.07 [1.70/0.47| 7.24| 7.5 | 6.77| 7.0 |0.80| 0.80| 1.0 | 7780
e O A GG NIt WS Tl el 0 4 R Hazardville 3[0.65/0.72| 1.55 1.65(4.58 |3.04/0.81| 8.43| 8.5 | 7.62| 8.0 |0.99| 0.99| 1.0 | %7779
Sy T e ARGV R Sesoae e SR 0 L R U S L Thompsonville 9 2[0.27|1.00| 2.32| 2.47|4.99 |2.91|0.54| 8.44| 8.5 | 7.90| 8.0 |[1.02| I.02| I.0 | 7306
Berkshire Fertilizer Co., Bridgeport, Conn. ‘ 3
At gmplete Bertilizen ! i 06 el it 00§ U i s Granby sty d i i £l Ll 4248 5(0.25|1.62| 2.88) 2.50|7.41 |1.97/0.47| 9.85| 9.0 | 9.38| 8.0 [0.89| 2.97| 2.0 | 7474
b S obac o Speeially LR i Sl DS 8 S Brifheld 0] G RN | 50.0 ’2/T.47|2.53| 5.18 4.50[0.69 |3.11/0.29| 4.09| 4.0 | 3.80| 3.0 |0.40| 2.06| 2.0 | %781
! Bowker Fertilizer Co., New York City. A
hee a75 ALl Round Fertilizer ToEOyL. oa L idlelbiemaisiatids s i slo Xalesville ! . st md bl 37 "3]0.27/0.59| 2.10| 2.06(7.08 |3.36/0.87|11.31|11.0 | 10.44|10.0 |0.88| 0.88| 1.0 | 7475
SO 7782 |Ammoniated Food for Flowers............coeiuiees Waterbury. . (e St viits 29(0.18/0.12| 3.00| 2.47|0.84 |5.53/1.22| 7.59| 7.0 | 6.37| 6.0 |2.10| 2.69| 2.0 | 7782
7485 Brichton Bhosphate A5 .50 i, el g dL Sl v dids New Haven i 200 bt dis, 29.0 110.18/0.50| 0.79| 0.82(5.77 [3.38|1.39|10.54| 9.0 | 9.T5| 8.0 |0.78| 0.78| 1.0 | 7482
7636 (Complete Alkaline Tobacco Grower 1916 ........... Roclkville U sl s 41.9 0.14/2.61| 3.64| 4.11(2.18 |3.28/0.41) 5.87| 5.0 | 5.46| 4.0 |0.17| 0.83| 1.0 | 7636
7811 |Complete Alkaline Tobacco Grower 1916 ... s oiSuteldin, GO e R 38.77 410.05/2.67| 3.82| 4.11|1.99 [3.01/0.56 5.56| 5.0 | 5.00| 4.0 |0.20| 1.03| 1.0 | 78II
7478 ICorn Phosphate I0TBC: ... 8 s sl b silslsimsbolelios sots Willimantict s misaiiin, ar.4 3510.29'0.50! 1.77| 1.65|5.13 5.47:1.14l11.74'11.0 | 10.6010.0 |1.14 1.14] 1.0 | 7478
; 2
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TABLE I,—NITROGENOUS SUPERPHOSPHATES 3
; WITH PoTAsH—(Continued).

» Nitrogen. Phosphoric Acid. Potash.
: ) o, | e [ metm | Eer | Found
o g S K} e
3 Manufacturer and Brand. Place of Sampling. gB = = v 2 - s i o5 o 4
Z . i 28 53| g8 3 s |8 |2 3 8 | = 3 z
g ¥ 5o B [E5| £ PO I ; g g B i |
E As ol R S o - O - G .
Sampled by Station Agent:
Bowker Fertilizer Co., New York City. (Continued.) . R
7308 |Farm and Garden Phosphate 1916.................. ew Haven................ 33.00 0.400.92| 1.68| 1.65(7.25 [3.78/0.74/11.77|11.0 | 11.03|10. 7
7481 |High Nitrogen Mixture IgI6..........vvveeuenenen. Bloomfleldal. a2 oo tatte 56.00 0.20/1.46| 8.66| 8.23(3.75 !1.910.52 6.22 6.0 5.62 (5),3 8j§{; 3'§§ ;'g ;3§§
7476 |Hill and Drill Phosphate 1916 ...... DA SU L e L Waterbury......ecccvvnasn 37.00 0.48/1.08| 2.57| 2.47(0.43 |3.70/0.81|10.94/10.0 | 10.13| 9.0 |0.70 0'70 I.o 7276
7813 |Hill and Drill Phosphate 1916 ..........oovinvnen. I‘{ew Canaan............... 37.00 0.41/1.15| 2.60[ 2.47(6.39 (3.490.88|10.76/10.0 | .88/ 9.0 |0.62 L 7813
7458 |Lawn and Garden Dressing 1916 ......oovvninnnnnnn New Haven................ 50.00 0.20(0.96 3.99| 4.11|5.28 (4.38/0.77/10.43| 9.0 | 9.66| 8.0 |0.51 0.82 1.0 7458
7477 |Potato Phosphate I916... ... .ovveeeniiiitnnnnnn. Rockville .........ooovenn. 34.00 0.300.39| I.79| 1.65/5.80 |4.81/0.83|11.44|T1.0 | 10.61|10.0 |0.94| 0.94 1.0 7477
7480 |Stockbridge Early Crop Manure 1916............... Rockville .........c..00 41.00 0.80/1.33| 4.20| 4.11|5.07 [3.07/2.20|10.34| 9.0 | 8:14] 8.0 [1.06| 1.06| I.0 7480
7479 |Stockbridge General Crop Manure 1916 ............ Waterbury...........o...n. 40.00 0.47|1.05| 3.07| 3.29|7.77 |2.90/0.82|11.49|10.0 | 10.67| 9.0 |0.83 0'83 1.0 747
7812 |Stockbridge General Crop Manure 1916 ............ Yalesville ............. cees| 42.00 2/0.54/1.10| 3.26| 3.29|7.79 |2.67/1.05|I1.51|10.0 | 10.46| 9.0 |0.82 0.82| 1.0 gzg
#7783 |Sure Crop Phosphate 1916 ......cuvieeniennacrannns Malesville s o i aiislgiios 32.00 8/0.21/0.66| 1.10| 0.82(7.95 (3.04/1.36|12.35/I1.0 | 10.9g 10.0 ojgr 0:91 I.0 ;783
A E. D. Chittenden Co., Bridgeport, Conn. 1 L .
. 7786 |Complete Tobacco and Onion Grower, 1% Potash....|Suffield.................... 38.00 74/1.10| 3.18| 3.29[1.20 |6.78(3.75/1T. .0 .98 8
7785 |Complete Tobacco and Onion Grower, 2% Potash ... |Suffield.................... 41.50 .0910.95| 3.44| 3.29(6.77 2.32 157;3 IO.;% g.o ;_39 8.8 (;'(2)8 ;.oo ;'g 7726
7787 |Connecticut Tobacco Grower, 2% Potash............ Broad\ Brook 5 i D ius §28 49.00 .26/1.23( 5.28| 4.94(4.00 |0.83/0.35| 5.18| 5.0 | 4.83 4:0 0‘40 2'(3)2 8 7785
7784 |Tobacco Special with 14 Potash .............. ... Stiifieldia e utl S I 41.00 .09|I1.55/ 4.62| 4.50(4.20 |0.76/0.40| 5.36| 4.0 | 4.96| 3.0 0‘60 2'06 I.O ;;87
#4788 |Tobacco Special with 2g Potash ... . it aeiahs. Saffield .l oeu SU10L AL TSRk 50.00 .47|1.63| 4.85| 4.50|2.16 |1.06/0.37| 3.59| 4.0 | 3.22| 3.0 0:71 2:24 2.0 778%
The Everett B. Clark Seed Co., Milford, Conn. {
ZA83iiSpeciali Mixtire - J00 Bl o dis ol Sl s s Mulford 8.0 s s e 34.00 19/0.94| 3.10| 3.29(6.30 |2.09/0.97| 9.36| 9.0 | 8.39| 8.0 |0.71| 0.71| 1.0 | 7483
The Coe-Mortimer Co., New York City. b
7792 |Columbian Corn and Potato Fertilizer 1916 ......... rofed o g1 IE RS ER TRl S $3/0.28 j0.42| 1.82| 1.23(5.52 [5.29/0.92|I1.73[11.0 | 10.81
7484 |Gold Brand Excelsior Guano 1916.................. Brooklyn ................. 0.24(0.90| 2.89| 2.47(4.79 |4.67 I_gg 10_553; 10.0 | 9.46 tg:g ?:gg (1):(9)2 i'g ;Zgz
7789 (Ideal Tobacco Fertilizer 1916 .......cou.iiineiaicn, Windsomi v roian i ey .. - 610.05/3.28| 4.34| 4.53|1.53 |2.49[0.46| 4.48| 4.0 | 4.02| 3.0 |0.20| 1.01| 1.0 7789
/ 7818 (Morco Top Dresser 1916........oooiiiiieiieininn. Poquonock ................ . I.I0/1.58) 8.30| 8.23|3.70 [1.92/0.61| 6.23| 6.0 | 5.62| 5.0 |0.77| 0.77 Yo 7818
7791 |New Englander Special 1916............coviiiennn Abingtond .. .ol e SEer 0.10(0.30| 1.10| 0.82(4.32 |4.38/0.74| 9.44 9.0 | 8.70| 8.0 |1.06| 1.06 1.0 7791
7817 ‘Red Brand Excelsior Guano 1916 .................e Poquonock ................ 5(0.67/1.39| 4.22| 4.11|5.16 |2.93(2.34(10.43| 9.0 | 8.09| 8.0 |1.02| T.02| I.0 7817
7485 [Standard Potato Fertilizer 1916......oovevnnnnnne Abington................en g- 0.70| 3.53| 3.29(5.0I |4.29/1.09|10.39/10.0 | 9.30| 9.0 |0.99 0:99 e 7485
796/ Universal Fertilizer 191600 o.s Ds codbliiilad ash el Killingly e S RRADE ), 4 -Ni.zo 1.28) 1.65|7.06 |3.46/1.65/12.17/10.0 | 10.52| 9.0 |0.11| 0.87| 1.0 | 7790
8231 [Universal Fertilizertgro.l ot ot o  dh S .v..|Winsted ..... SRR C L 1.54 I.78) 1.65/5.47 (4.73|1.38/11.58/10.0 | 10.20| 9.0 [0.63| 0.63) 1.0 | 8231
/ T. H. Eldredge, Norwich, Conn. ; .
7638 [FishiandiPotash 2o, 0o bl bddia sl sl d o sl sias Norswiah B R ST thiisis o 2.08) 3.44| 2.40(5.83 |2.38/0.72| 8.93| 9.0 | 8.21| 8.0 |0.20 0.49| 0.25 %7638
g Essex Fertilizer Co., Boston, Mass. I :
o820 (Hioh Grade Speaial' = i d o ot i e S LRl Warehouse Point .......... | .o |I.41| 4.09| 3.69|5.97 |4.12[1.64|11.73/10.0 | 10.0 .0 |1.28 1.28
n810;[New Tobacco Fentilizer. .. coqaas i asiisamale oo qledias Glastonbury ......... coaneel 2.60| 4.39| 4.10(3.17 |3.80|1.47| 8.44! 6.0 6.93 g.o 0:31 1:15 ::g ;g?g
The L. T. Frisbie Co., New Haven, Conn. 1
7829 |[Complete Manure for Roots, Fruits and Vines ...... New Haven. .. ieicevacoss ‘ 1.04) 3.52| 3.29/6.77 |4.60/1.41/12.78|11.0 | 11.37|10.0 |1.27| 1 27 1.0 | 7829
International Agricultural Corporation, Buffalo, N. Y. \ }
7830 [Buffalo BCOnOmMY. .. su kv st aioisn o dalsiols astadanisiainis Amis oniay U il R . ¢ ©0.83| 1.76| 1.60|4.51 (5.23|2.30/12.04/11.0 | 9.74/10.0 |0.24] 0 24 1.0 | %830
8218 |Buffalo ECODOIIY .« «ssie snwinivis aleis s ah) & ainioisls s s's siplatsiices Wieat Suffie i rElt s i s .09 0.64 I.82| 1.60|7.66 |3.24]|1. ; ]
7831 |Buffalo General Favorite .............cccoiennnens West Sufelidats - SR El fn - +18/0.39| 0.99| 0.80(5.33 §.4g0-3g I;ig I;:g Ig:?g Ig.g g :clx 2-17 2 8218
7832 |Buffalo High Grade Manure ...........oooiinnnnn.. WAtertoWn i 1s o wvs s aisis £.59| 3.43| 3.30|5.85 (2.29(0.38| 8.52| 9.0 8.14 8.0 |1.02 1'22 Je2 7831
7905 |Buffalo Tobacco Producer ...........ccoevvneeinnnn. West Suffield oooive e iat 2.50! 3.82| 4.10|1.62 2.44/1.30! 5.36] 5.0 e 4:0 o:oo 1.43 i.g ;93;
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TaABLE [.—NITROGENOUS SUPERPHOSPHATES wiTH Porasu—(Continued).

4 Nitrogen. Phosphoric Acid. Potash.
: Total 5 Total S0 sealicd F
& - b - | “Available.” ound.
2 SR e

) Manufacturer and Brand. Place of Sampling. Eg —g »E;; & E 'é .S' o 5 o b

Z 3 4 % sE g 9184 3 s | = $ 1=

5 ’ Eh B : (Bl s sl El BBl |ldlsal8] 8

5 i3 B | ¢ | :|E 128|818 |d|S/8 3%

& L 6% | = | © i et IS A 5 = 6 | < | &8 | & @

: . T g
Sampled by Station Agent . ‘ ;
Kirke Chemical Co., Brooklyn, N. Y TR '
7833 |Kirke Fertilizer..... s et S L S A S SO . o|Hartford ..ooiviiaiieo| (08 3 0.03 5.19| 5.0 [8.73 |1.83/0.52|11.08| 8.25| 10.56! 7.5 !1.79| 2.89| 3.15/ 7833
Lister’s Agricultural Chemical Works, Newark, N. J.
7677 |Ammoniated Dissolved Superphosphate 1916........ NorthiBranferd ©.o .5 0006 . $32. 0.35! 2.22| 2.06(4.48 |3.71[1.34] 9.53| 9.0 | 8.19| 8.0 |0.91| 0.91| 1.0 | 7677
7680 |Complete Tobacco Manure 1916 Burpside i dua NG L. . 39.00 ¢ 1.60 4.02| 4.11|I1.92 [2.04/1.68| 6.54| 5.0 | 4.86| 4.0 |0.40| 0.97| 1.0 | %7680
7676 |Corn and Potato Fertilizer 1916 Shratford il atilv .. |8 30/0.46 2.26| 2.06|2.28 (4.53/2.30| 9.1I| 9.0 | 6.81| 8.0 [0.92| 0.92| 1.0 | 7676
7679 |Potato Manure 1916............ FPRLE B P SR e WarehousePolat.cavsviis . 39. « 1.48 4.07| 4.11/6.17 [3.27/0.95(10.39| 9.0 | 9.44| 8.0 |0.20| 0.97| 1.0 | %7679
7834 |Special Tobacco Fertilizer 1916 L 0L s ouiiisaandie. Braokfieldl . udoiutndci . o, 36. 0.47 2.15/ 2.06/6.92 |3.51|1.80|12.23/I1.0 | 10.43|T0.0 |0.20, 0.97| 1.0 | 7834
7678 |Standard Pure Superphosphate of Lime 1916........ Rockwillea bt Jsebailiisat s . 36. 0.45 2.52| 2.47|6.62 [2.90/0.73|10.25/10.0 | 9.52| 9.0 |0.82| 0.82| 1.0 | %7678
075 |Success \Fertiliberingabi Lty ol W03 Skl o R, Warehouse Point...i0ius... 28. 08l0.61| 1.46| 1.23|7.89 |3.78|0.73|12.40[11.0 | 11.67/10.0 |I.0I| I.0I| I.0 | 7675
7081 [V alley Brand. Fertilizet 1gr0l o[, oo son v i aiaon Sl Hamden i Bsagst . ... | .. 38 16(0.66/ 1.13| 0.82]7.77 (3.34/1.09|12.20/1I.0 | II.1I|/I0.0 [0.96| 0.96| 1.0 | 7681
Lowell Fertilizer Co., Boston, Mass. .
7830 |SpecialiTobaceos Wt l) IR AL URE IS S L it Roelavillenpbot AR, . 40. 2.41| 4.12| 4.10)4.03' |2.96/0.61| 7.60| 6.0 | 6.99| 5.0 |0.40| 1.30| 1.0 | %7836
F835 (Superigr Bertilizern ot Sudih U N vl ads aaaials Derbynidoadt b LGRS Ll . 35. 1.59 4.57| 3.69/4.99 [4.85/1.69|11.53/10.0 | 9.84| 9.0 |1.12| 1.12| 1.0 | 7835
The Mapes Formula and Peruvian Guano Co.,
New York City.
7300, Corn'Manure (War Brand)i ool S daibil Sdugn Grd . a0 1 o s a0 (T 36. 0.87| 2.77| 2.47|0.53 |7.75/3.30|11.58{10.0 | 8.28| 8.0 |0.64| 0.85| 1.0 | 7300
7688 {General Special (War Brand). .. v Vap die dilatilion i Southington’ o ANLEUNE. S, 49. 1.22| 6.42| 5.76/0.94 |5.43|2.84| 9.21| 8.0 | 6.37| 6.0 |0.80| 1.35| 1.0 | 7688
2689 |Potato] Manure/(War Brand) ... . J viteiss « ols + sioftia sisios Windsor Hocksiloioai .. 4T. 0.96| 4.05| 3.71|0.77 |7.61|2.28|10.66| 8.0 | 8.38| 8.0 |0.54| 1.06| 1.0 | 7689
76309 | Tobacco Manure (War Brand)s.iailes coeilalasle s duls East Windsor Hill ... .......| ... "8 3.18) 8.30| 8.23(0.50 [6:32(2.17| 8.99| 8.0 | 6.82| 5.0 |0.45| 1.44| 1.0 | 7639
7640 |Tobacco Manure (Wat Brand). ... . iye b asic il East Windsor Hill..........| ....¢ 3.48 7.81| 8.23(0.36 |7.19/2.39| 9.94| 8.0 | 7.55| 5.0 |0.52| 1.20| 1.0 | 7640
4890 | Tobacco 'Starteri Ilmproved il  Jo 4 lanidli o Al ekl Windsor Becks ., il 41. 1.95| 4.65| 4.12|0.44 |5.67|3.47| 9 58| 8.0 | 6.11| 6.0 |0.54| 1.07| 1.0 | 7690
7691 |Top Dresser Full Strength (War Brand)............. Rocleville sl di et s 65. 1.2610.06| 9.88|0.53 |5.85(2.46| 8.84| 8.0 | 6.38| 5.0 |0.9I| 1.84| 1.0 | %7691
7692 |Top Dresser Half Strength (War Brand) ............ Hattiord U0y 0 Ll wolic L 41. 0.46 5.13| 4.94|I.57 |2.24/0.91| 4.72| 4.0 | 3.81| 2.5 |0.40 0.59| 0.5 | 7692
National Fertilizer Co., New York City. '
7604 | Ammoniateéd Phosphate 19T . . Al A d b, Wiallingforais L it « - o8 0.82| 1.64| 1.65|7.12 [3.73/0.95[11.80|11.0 | 10.85|10.0 |0.87| 0.87| 1.0 | 7694
7685 |Complete Root and Grain Fertilizer 1916............ Menden) .0 aiiiai. o Lo 1.14| 2.54| 3.29|8.56 |3.03|T1.02|12.61(10.0 | II.59| 9.0 [0.33| 0.78| 1.0 | 7685
7906 (Complete Root and Grain Fertilizer 1916........ ... Greenwich, . viiat e o 40. 1.00 3.53| 3.29(6.48 |3.50|1.38|11.36(10.0 9.98| 9.0 [0.97| 0.97| 1.0 | 7906
7686/ [Eureka Botato Fertilizet 1g1b. . Uil ad iy s skl South Manchester.......... 38. 0.75| 2.36| 2.47|6.24 [3.69|1.05/10.98/10.0 | 9.93| 9.0 |0.81| 0.81| 1.0 | 7686
7907 |Eureka Patato Fertilizer Y9104, . o tieod i, daliadad BroadeBroole il o 38. I.07/ 2.90| 2.475.94 |3.82{1.14|10.90|10.0 | 9.76| 9.0 :0.78| 0.78| 1.0 | 7907
7684 |[Extra High Grade Manure 1916 . il vaflis deapene o Greenwich. . bl Ll e, 44- I.50 4.38| 4.11(4.78 [2.57'2.48| 9.83| 9.0 7.35| 8.0 |1.05| 1.05| 1.0 | 7684
2863 '|Extra -Hich Grade Magure 19106 . v alndedss s il Warehouse Point. ... dveses 37- 0.84| 4.64| 4.11|3.89 [4.51]0.82| 9.22| 9.0 | 8.40| 8.0 |0.31| 0.72| 1.0 | 7863
27684 (High Grade Top Dressing IqI0 i .. i+ iasiesions st Granhy (RANE B0 Gl 60.0% 1.67| 8.70| 8.23(4.03 |1.96/0.68| 6.67! 6.0 | 5.99| 5.0 |0.40| 0.97| 1.0 | 7683
20050 Potatg Bhosphate oGl bl ieiil i e s o8 oo Men den St ntio U, L Sl aleby 3|0 [.02| 2.08| 2.06(5.88 (3.66/1.10(10.64| 9.0 | 9.54| 8.0 [0.78] 0.78| 1.0 | 7693
%862 Potato Rhosphate torh WL b 0 I ER g P L Wallingford!' 2. 1A Sii o - o8 0.92| 2.00| 2.06|5.77 |3.84[1.10/10.71| 9.0 | 9.61| 8.0 |0.80| 0.80| 1.0 | 7862
7682 [TobaceolSpeciallizgeol v il Sy by outde u 8 Bl il Warehouse Point...........| 3% 3.51| 4.92| 4.53|1.44 |2.19/0.58| 4.21I| 4.0 | 3.63| 3.0 |0.16| 1.03| 1.0 | 7682
7695 |Universal PhOSPHAte TOI0. uvs s s« se isai e bl asisie s ubials Wallingford,. . Slastihists bl s < +27/0.65| 1.04| 0.82|6.75 |4.64/1.43|12.82[11.0 | 11.39|10.0 [0.70| 0.70| 1.0 | 7695
n8or |(Universall PRoSphate 1or6y. ol 0% oo S BRA il South Manchester.......... 32-8 0.59| 1.02| 0.82/6.34 |4.47|1.48|12.29|17.0 | 10.81|10.0 |0.82| 0.82| 1.0 | %7861
9319 XXX Fishiand /Potash 1g16.. 7 . 2e %% e ids orl o South Manchester.......... 36. 1.08| 1.98| 2.06|7.20 |3.77/0.93|11.90|11.0 | 10.97/10.0 |0.82| 0.82| 1.0 | 7310
Nitrate Agencies Co., New York City.

7696 (H. G. Genuine Peruvian Guano...........veeeesve- Middletown sk sl Saias o1 75-9% 6.2010.65/10.69(2.38 [8.62(|1.45|12.45/11.0 | 11.00/10.0 |2 45| 2.64| 2.5 | %7696
7837 Pescadores H. G. Genuine Peruvian Guano......... Bridgeponky s Rt o o 7-42!11.82 I1.5113.03 |8.80/0.84(12.67|13.0 | 11.83|10.0 2:19 2:74 2:5 7837
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wiTH Porasu—(Continued).

b4

Dealer’s cash
price per ton.

é' Manufacturer and Brand. . Place of Sampling.
g -
g
vl
Sampled by Station Agent :
Olds and Whipple, Hartford, Conn.
7697 |Complete Corn, Potato and Onion Fertilizer ........ silvereliane e SN .
7583 |Complete Tobacco Fertilizer ............... Shapa ey Wieatagueisr. iV Dl . |
2584 |Complete Tobacco Fertilizer .. .\ o llo vt ol Windsor Locks ..ccliveea...
7585 |Complete Tobacco Fertilizer ......c.oviviereennnnn. Sotithwick, "Mass;...ii:. .. ..
7608/ [HishYandiPotash i 315 Ao ekl R kSRR A e, Flagttord frvof ARt L
The Rogers and Hubbard Co., Middletown, Conn.
7852 |Hubbard’s Bone Base Soluble Potato Manure. ...... Branford 2o 0 sibastl | | |,
7843 |Hubbard’s/ Tobacce Special’y 1ol BE 0 SR Cnrin] ) ] Glastonbury .addalii ... ..
7842 |Rogers’ H. G. Soluble Tobacco and Potato Manure. . [Somerville ................
7838 |Rogers’ Tobacco Grower, Vegetable Formula. ....... Siield et t Sl | | |,
F. 8. Royster Guano Co., Baltimore, Md. -
7722 |Arrow HeadTobacco Fertilizer , . ., vacevilin s e Glastonbury .2 008t .
L7 Cucko0 CTOD GIOWET (5, it hihs ot o e sk ae e Bramlord: 22 Sosii . .,
Z7zoliDeicnder Fertilizor, . oo co ol ml il Blainwillel o6 L g, .. ...
ZeratiisikiweliSBRosphate b, L L i i i Wiaterhn eyl SRR, /. .. j
FEA L ot Gabin Guano . L d sl 0d. Jeo sl bl B e nER e e e s .
asilnsicalt@ompotnde. ol o o Lo A B e Plamvillel s R8sl . ..
21 (Pipe ofdPeace Tobacco Fertilizer.. ... . f.viiih sl Glastonbury S G000 . ..
28 i B DRI ressert L LR B S LS G A Maltopdi S8s g i . ...
Sanderson Fertilizer and Chemical Co., New Haven,
: Conn.
7726 |Atlantic Coast Bone, Fish and Potash 1916 ......... Gatltord 20 TTIN S S
7846 |Complete Tobacco Grower I9I6...........ccuuunn.. Glastenbury .. .c Sl il
7727 Corn SuperphoSphate TgTO. . 15t ae s isieisiio b bain 2 Seymonr o8 Lol .
s AT o Tak AT grGT LS aTael P St s e sshelfonilad 0 O Jadehin . .
w85 ovmnla’B Toreel EAHIEE ol R AR R S SBUTHDOYE 2. 0 ey, = ‘
7847 |Kelsey’s Bone, Fish and Potash 1916............... Brantord 2 57 . LS
Y728 PoratasMannire 1616, 152 8 TICRGNE A S hes LI 1 8 Shelton’h, VLl NS . .
7845 |Top Dressing for Grass and Grain 1916............. Basc Hamptonr J8sb ki, . .
! Virginia-Carolina Chemical Co., New York City.
7737 |H. G. Corn and Vegetable Compound ............. Glastenbumy e v it
7729 |Indian Brand for Tobacco No. I ..........cevunnn.. Glastonbumy L5006 oot
7730 Indtan Brand for Tobaeco: Wo! 20 ol e ada b ails (o YA S IR e i S R s b
7732 |National Corn, Grain and Grass Top Dresser ....... Glastonbury’: .. S eds sl .o
7735 |Owl Brand Potato Fertilizer ....... bk ISR LR Tl ooy e S SR ) P el ‘
7736 |Star Brand Potato and Vegetable Compound. ....... fewett/ City: {22 iaersvnr. . [
773%[Tobacco and Onion Speciali: i il okl i e Glastonbury vl
7734 |20th Century Potato Manure with 1% Potash......... Milford” s EERasaRs e, |
7733 [ XXX Fish and Potash MiXture ... ..« o v s 7[Glastonburye iR S ey |
Wilcox Fertilizer Co., Mystic, Conn.
137704 |Ristr andiPotashi | Mo Lo 2ol Gl dd SNE R s v MU Ll MeridemfaxSube eV Sttt |
7738, High Grade VepetableiFertilizen i nidmul ol o0 o, Binptonin sl s s s

Phosphoric Acid. Potash.
i Total. L s Total. uig;(i:?;{,elgn Found.
& 242 i 4
S 9 =) o ] o @ S
G| 2| ¢ s |2 |3|F| % E|S|4|8])|§%
e | 3 E 2 8 |81 8 E g 3 w | B 5 s
8= 0| = | & = 8 O R S R S O S ] @
3.61| 3.30{1.53 | 4.5I|1.92| 7.96| 6.0 | 6.04| 6.0 [2.57| 2.57 2.0
4.96| 4.50/0.53 | 2.95|I.22| 4.70| 3.0 | 3.48| 3.0 |0.71| 2.46| 2.0
4.92| 4,50(.... o ¢ B e o el PR e T 0.40| 2.64| 2.0
Fiet o T ISRt SRR R [ S0 o) G T8 1 9P e 0.20, 2.28| 2.0
2.90| 2.45(3.34 | 4.41[2.19| 9.94| 6.0 | 7.75| 6.0 |2.67| 2.67| 2.0
4.46| 4.25(0.70 [10.68|5.97(17.35/16.0 |[11.38/10.0 |I.00| [.00| 1.0
4.71| 5.00(0.11 | 5.23|2.90| 8.24| 7.0 [ 5.34| 4.0 |0.16| 1.01| O.5
4.31| 4.25(0.94 |10.16(6.46/17.56{16.0 [I1.10[I0.0 [I.00 I.00| I.O
5.26| 5.00/0.32 | 6.01|1.00| 7.33| 7.0 | 6.33| 4.0 |0.40| 0.78| 0.5
3. 4.00| 4.11(2.87 | 2.31/0.33| 5.51| 4.5 | 5.18| 4.0 [1.20] I.92| 2.0
0. 1.02| 0.82(4.11 | 4.93/0.82| 9.86| 8.5 [ 9.04| 8.0 |1.03| 1.03| I.0
s 2.98| 3.29(4.01 | 4.31{1.66| 9.98| 8.5 | 8.32| 8.0 |1.12| I.I2| I.0
: 2.16 2.47(4.11 | 4.14|1.37| 9.62| 8.5 | 8.25 8.0 |1.30| I.30| X.0
i 4.38| 4.11(|4.08 | 4.24({1.94|10.26| 8.5 | 8.32| 8.0 |1.03| 1.03| I.0
0. 1.96| 1.65(3.24 | 5.18/0.96| 9.38| 8.5 | 8.42| 8.0 [0.88| 0.88} 1.0
2. 3.59| 4.11|1.89 | 1.33[0.20| 3.42( 3.5 | 3.22| 3.0 {0.20] I.20| 1.0
o318 4.08| 4.11(7.18 | 0.95/0.03| 8.16( 6.5 | 8.13| 6.0 |0.1I| I.06| I.0
1.95/ 1.65(1.76 | 7.73|1.56/11.05[10.0 | 9.49[ 9.0 [1.26| 1.26| 1.0
4.69| 4.53|1.43 | 2.83/0.69| 4.95| 4.0 | 4.26] 3.0 |0.31| I.07| I.O
1.72| 1.65/2.31 | 8.77/0.86|11.94/11.0 |11.08|I0.0 [0.60| 0.96| 1.0
3.36| 3.29(3.22 | 6.46|1.68|11.36/10.0 | 9.68| 9.0 |1.41| I.4I| I.0
3.5I| 3.29(4.52 | 5.43[4.67|14.62|10.0 | 9.95| 9.0 |0.50| I.16| I.0
2.88| 2.47(4.08 | 5.25/1.42(10.75/10.0 | 9.33| 9.0 |I.29| I.29| I.0
2.50 2.06(|1.15 | 7.5I(2.78|11.44| 9.0 | 8.66| 8.0 [0.80| I.12| I.0
4.28! 4.11(2.96 | 5.68/1.85/10.49| 9.0 | 8.64| 8.0 |1.0I| T.0I| 1.0
Ty, 2.53] 2.47|4.96 | 3.70[1.51|10.17| 9.0 | 8.66[ 8.0 |0.20| I 09| I.0
e 4.02| 4.12|4.08 | 1.56/0.46| 6.10 5.0 | 5.64| 4.0 |0.90| 2.80| 2.0
iidh 4.52 4.12(3.83 | 0.75/0.55| 5.1I3| 5.0 | 4.58| 4.0 |0.16| I.20| I.0
0. 3.28| 3.29(6.84 | 1.75/1.77/10.36| 9.0 | 8.59| 8.0 [0.5I| 1.14| I.0
I 1.96| 1.65/(6.23 | 2.67 1.62‘10.52 9.0 | 8.90| 8.0 (0.31| 1.09| I.0
E; 3.44| 3.29(6.68 | 2.52|1.55/10.75| 9.0 | 9.20| 8.0 |0.60| 1.94| 2.0
; 3.30| 3.29|1.05 | 5.50(4.08/10.63| g.0 | 6.55 8.0 (0.3I| 0.95| I.0
1. 4.19| 4.1213.63 | 4.76|2.38/10.77| 9.0 | 8.39| 8.0 |0.31| 1.34| 1.0
o. 2.25| 1.65(7.08 | 2.00|1.51(10.59| 9.0 | 9.08| 8.0 |0.25| 0.93| 1.0
2.85| 2.40|0.36 | 2.27/0.49| 9.12| 9.0 | 8.63| 8.0 |0.15| 0.52| o.
4.20| 4.12(6.75 ' 2.11l0.26] 9.12| 9.0 ' 8.86| 8.0 |0.97| 0.97 1.0
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Station No.

-

Manufacturer and Brand. .

-

Place of Sampling.

7223
7224
- 7230
7809
7242
7247
8211
7333

7334
6810

8221

7212
6444

7908

8219
7526

Sampled by Station Agent:

Wilcox Fertilizer Co., Mystic, Conn.
Potato Fertilizer
Potato, Onion and Vegetable Phosphate
Tobacco Special

(Continued.)

S. D. Woodruff and Sons, Orange, Conn.
HomedVitxtare, o b - sl d el Rl IS SOERpE

Sampled by Purchasers and Others :

A. A. C. Co.’s Complete Tobacco Manure 1916 .....
A. A. C. Co.’s Complete Tobacco Manure 1916
A. A. C. Co.’s Complete Tobacco Manure 1916
Ouinnipiac Complete Tobacco; . dkiavliinissie ot
Ouinnipiac' Tobacco Fertilizer ... .. 08,0000 s ule

Guinnipiac Tabacco Manure, ) il sl B L e din
Bowker’s Alkaline Tobacco Grower..........couvuen
Chittenden’s Connecticut Tobacco Grower..........

Chittenden’s Connecticut Tobacco Grower..........
Clark’s Special Mixture for General Use (1915 stock)

Lister’'s Complete Tobacco Fertilizer .......... Sl

«

Mapes’ Tobacco Starter Improved
Rogers and Hubbard’s Oats and Top Dressing (1915
S o W i R LS A D I it 2 £ P RO R APRRE R Al

Royster’s Pipe of Peace Tobacco Fertilizer..........

Royster’s Pipe of Peace Tobacco Fertilizer..........

Sumeldittat il Laddiine. . |,

West Suffield:—H. C. Nelson
West Suffield:—H. C. Nelson
West Suffield.—H. C. Nelson
Suffield -~—G. H. Harmon . ..
Suffield .—H. F. Russell. ...
West Suffield.—W. H. Nelson
West Sujfiell :—S. Viets.....
Suffield.—Bissell-Graves Co.

Suffield:—Bissell-Graves Co.
Woodmont :—R. M. Treat. ..

Tariffville:—Ketchen Tob.
Crarepu e e

Jewett City :—A. A. Young..
Middletown :—Manufacturer.
Glastonbury ~—R. Kraiger. ..

Glastonbury :—John Bantle. .
Branford:—A. E. Plant Sons

Sanderson’s Kelsey’s Bone, Fish and Potash........

Dealer’s cash
price per ton.

/

$33.00

o U Rk R L PO AR

NITROGENOUS SUPERPHOSPHATES. 41
wiTH Porasu—(Concludea).
Nitrogen. Phosphoric Acid. Potash.
g Total. i Total. ‘ ‘ig;?ﬁkljg. » | Found.
! < S15158
Bl ° 3 i e e k-] ] ; o 5
= 2 Ll 2| 8| g < | 5 ) E g
s | S| B |o|ole|d 2 | &I EET S
.09|1.75| 2.62| 2.46(3.58 |2.44|5.1I0[II.12| 7.0 6.62 6.0 |0.15| 0.45 0.5 | 7740
12.79| 4.00| 3.726.17 |2.99/1.50/10.66| 9.0 | .16/ 8.0 |0.24] 0.49 0.5 | 7586
.08/3.95| 5.05| 4.95(0.65 |5.46/0.58| 6.69 6.0 6.11) 5.0 !0.16| 1.02| 0.5 | 7739
,07/1.20| 3.67| 3.30|0.51 [6.34]1.71| 8.56] 8.0 | 6.85|. 0.62| 0.62| 1.0 | 7849
——
3.55 4.66| 4.53|1.60 (2.29/0.24| 4.13| 4.0 | 3.89| 3.0 |0.25| 0.97| 1.0 | 7223
~—
3.63 4.73| 4.53|1.52 [2.37/0.19| 4.08| 4.0 3.89| 3.0 [0.18] 0.93| 1.0 | 7224
afeeo| 4.73] 4.53|1.44 |2.14]/0.18| 3.76| 4.0 3.58/ 3.0 |....| 0.92| I.0 | 7230
09(3.45| 4.54| 4.50|1.65 |2.24/0.54| 3.89| 4.0 4.43| 3.0 |0.50| 1.03| 1.0 | 7809
L | 4. 5T 4.80 ..y ek 4.21| 4.0 RIS N TR T 1.09| 1.0 | 7242
~t—
- 3.60 4.75 4.50|1.44 |2.56(0.13| 4.13| 4.0 | 4.00| 3.0 |0.23| 0.94| 1.0 | 7247
—~— .
3.17 4.02( 4.11/1.75 (2.90/0.33| 4.98| 5.0 | 4.65| 4.0 |0.20| 0.97| 1.0 | 8211
~A— i
1.39 4.97| 4.94(3.94 [0.95/0.23| 5.12|.... 4.89! 4.0 |0.43| 2.19| 2.0 | 7333
1.45 5.1I{-4.94[3.65 lo.95(0.26! 4.86|.... 4.60| 4.0 |0.41| 2.10| 2.0 | 7334
U 3.06] 32005k sl vadmosngligio |l il ge62] i 0) ] 6810
~—
1.84 3.98/ 5.00|1.89 |2.56|1.79| 6.24|..... 4.45| 4.0 |0.40| 0.86| 1.0 | 8221
~t—
2.83 4.63| 4.11|0.21 [6.20/2.46| 8.87| 8.0 6.41| 6.0 (0.41| 1.16| 1.0 | 7212
MR |2 86] Bugo it L s ¢l B0 § i .58| 4.
9.83 4y 1 osl 4, 81 Ap 6444
2.57 3.55| 4.II|2.11 [1.33/0.36| 3.80| 3.5 3.44| 3.0 |0.20| 0.82| 1.0 | 7908
~t—
2.82 3.70| 4.1I1|1.04 |1.60/0.27| 3.81| 3.5 3.54| 3.0 |0.1I| I.09| I.0 | 8219
~t
I1.93 2.73| 2.47|4.46 |5.20/1.60[11.26/10.0 9.66! 9.0 '1.30' 1.30| 1.0 7526

1 Te e TR
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TABLE II.—NITROGENOUS SUPERPHOSPHATES WITHOUT PoTAsH

' & Nitrogen. Phosphoric Acid.
= Total. ) Total So-called
" ° L ° > ‘‘Available.”
< $| = CHE
S Manufacturer and Brand. Place of Sampling. z2 2 S g = = S o g s
g g | : Elsgls : e
o .. R Eu | N 5 3 0 ) 2 < g 5 g g
3 g5 5% | 6% | = ) S 5 5 = & £ ) a
Sampled by Station Agent:
American Agricultural Chemical Co., New York
City.
7338 |Ammoniated Fert.ilizerA ........................ Sontliporty's k. A fiat $23.50 0.26| 0.50| 0.82 | 0.82 | 6.91| 3.48 | 0.93| 1I.32| 1I.0| I0.39| 10.0
7419 |Ammoniated Fert}l_izer BB L U s S e s o EastiHampton . Lt 28.00 0,37| 0.55| 1.78 | 1.65 | 6.67| 3.95 | 1.02| 1I.64| I1.0| 10.62| 10.0
7420 |Ammoniated Fertilizer AAA............oooveen.. SOMLNDOEE. TS s 28.50 0.44| 0.81| 2.59 | 2.47 | 7.20| 3.75 | 1.52| I2.47| I1.0| 10.95| 10.0
7285 |Ammoniated Kertilizar R ANATOIR vl T5 08 srila it NewiHaven w28, o5 e 40.00 0.57| 0.64| 3.59 | 3.29 | 9.27| 0.85 | 1.27| II.39| 1¥.0| I0.I2| I0.0
7797 |5%—3 for Tobacco........... SRR PR PR AVOR. L AT LA LT 35.00 16| 0.23| 3.38| 4.69 | 4.53 | 1.73| 2.21 | 0.63| 4.57| 4.0/ 3.94] 3.0
7706 |Bradley’s Tobacco Manure without Potash........ Butnside B AL L L L 09| 0.04| 3.70| 4.80 | 4.53 | 1.56| 2.74 | 0.51| 4.81] 4.0, 4.30/ 3.0
Armour Fertilizer Works, Baltimore, Md.
77707 |Special Tobacco Grower No. 2.............. B EastiHartiord oo, 34.75 ¢ 18| 1.09| 2.72| 4.01 | 4.II | 3.I9| I.74 | 0.49| 5.42| 4.5/ 4.93| 4.0
HO4T [2=TI-0. . 0vivvaeareransnsncseissanssansanasanenes Hazatdville. s thiit s 30.00 ‘ ©0.20| 0.54| 1.78 | 1.65 | 7.49| 3.49 | 0.73| I1.7I| 11.5| 10.98| 1I.0
7708 |4=T00 LSyl S R e S e East Granby: ..oa s P30 TR : ©:30| 1.42, 3.39 | 3.29 | 7770, 2.34 | .33, II.37| 10.5| 10.04| 0.0
Atlantic Packing Co., New Haven, Conn.
7421 |Atlantic Grain Fertilizer ........oooovvn toninnns Norwich..... A Kt 34.00 0.62| 0.70| 1.67 | 1.64 | 6.84| 4.69 | 0.50| 12.03| 1I.0| I1.53| 10.0
7558 |Atlantic Potato Phosphate ..........coviiennn.. Nigwich do8 Lk Liest s 37.00 & ©270[.0.77] 2.30 | 2.46 | 7.12| 4.13 | 0.63| 11.88| T1.0| II.25| I0.0
7547 |Atlantic Special Vegetable. ...........ccoouene. Niorwieh |, ... Slnins 39.00 I.04| 1.20| 3.50 | 3.29 | 7.5I| 4.0 | 0.99| I2.5I| 1I.0{ II.52| I0.0
7799 |Atlantic Tobacco Special (C. S. Meal) ............ Silver, Lage. o R wsliit.. 32.00 03] 2.47| 4.174 | 4.10.| 4.27| 2.88 | 1.01| 8.16| 7.0/ 7:15/ 6.0
7548 |Atlantic Top Dresser for Grass and Market Gardens Norwich....... v 42.00 I.11| 1.26| 4.60 [ 4.70 | 8.16 3.62 | 0.99| 12.77| 11.0| 1I1.78| 1I0.0
Berkshire Fertilizer Co., Bridgeport, Conn.
7422 Ammoniated Bone Phosphate.................... Norwich Town......... 24.00 @05| 1,21 r.27 | 0.80 [7.01| 1.70 | 0.37| 9.08| . g.0l; 8.71| 8.0
7549 |Economical Grass Fertilizer........ooouvvennienns Granhysionas. Suiivs o 54.00 I.20| 0.36 7.87 | 7.40 | 0.60| 8.21 | 0.52| 9.33] 8.0/ 8.81] 4.0
7550 |Grass Special........coiius tiiiiiiiiiiiiiiee Norwich Town......... 39.00 O.II| 2.02| 5.72 | 5.00 | 4.47| 1.18 | 0.40! 6.05 6.0/ 5.65 5.0
7423 |Market Garden Hertilizer 20 U n st cien d et e i Plantevildel k- aeina 34.00 0.52| 2.03| 3.50 | 3.30 | 5.23| 3.49 | 0.55| 9.27| 9.0| §.72| 8.0
7551 |Potato and Vegetable Phosphate ................. Sonth! Coventry . .i.. .. 30.00 0.54| I.40| 2.04 | 1.70 | 4.75| 4.54 | 0.43| 9.72| 9.0 9.29| 8.0
%552 |Root Fertilizer........oooiiiiiiiiiiiiiieninnes quwich ROWR, 30.00 0.37; I.40| 3.II | 2.50 | 4.95| 3.55 | 0.5I| 9.01| 9.0] 8.50/ 8.0
%553 | Tobacco GIOWET .....uvuiiiiiieniniineieanennns Windsor......ccoovuees 39. I.52| 2.35( 5.02 | 4.50 | I.44| 4.52 | 0.26] 6.22| 6.0 5.96| 5.0
F. E. Boardman, Middletown, Conn.
4800 |Fertilizer for Potatoes and General Crops....c...«s Cromwell AEel retbatot s oo oo EE0lT. 62(3.88. 1 3.29 | 6.8z] £.31 | 0.45 8.587( ....| 8.2} 7.0
7801 |Tobacco Fertilizer.........ooooiiiiiiiniiiniinn Middletown, & . 8 vils o 34 .00 BO2INY. 35| '3:65' 1/3.29..| 4:46] 3.42 | 0.20| 8.x7| «...L, 7.88l 7.0
Bowker Fertilizer Co.,, New York City. |
7642 |High Nitrogen Mixture without Potashyiudo:oiidoe Meriden e i dveistas s 47.5 0.10| 1.57| 9.23 | 8.23 | 4.10| 1.18 | 0.27| 5.55| 6.0 5.28 5.0
7425 |Superphosphate with Ammonia 17................ Jewett €ty L. L. 0ie d e 24. ©.22| 0.30| 0.99 | 0.82 | 5.23| 5.07 | 1.60| I1.90| II.0| 10.30 10.0
7339 |Superphosphate with Ammonia 2%........... e e LW ESEROTEL L s s 28. 0.34| 0.60| 2.66 | 1.65 | 7.25| 3.27 | 1.38| 11.90| 11.0| 10.52| 10.0
7555 |Superphosphate with Ammonia GBS Ak n o vea aru ey Westportis. Ll 30. 0.27( 0.63| 2.48 | 2.47 | 7.34| 3.19 | 1.38| 11.91| 11.0| 10.53| 10.0
7424 |Superphosphate with Ammonia 4%................ New €anaan. sl i akess e 0.49| 1.69| 3.45 | 3.29 | 7.73| 3.30 | 0.79| 11.82| I1.0| 1I.03| 10.0
7426 Superphosphate with Ammonia 5%................ Meriden. . . » sisiebmniins o 30. 0.61| 1.30 3.80 | 4.11 | 6.62| 1.9 | 1.13| 9.66| 9.0 8.53 8.0
7554 | Tobacco Grower IgI6........ovieinennvacereenn. Windsor..coeeeeoecenanfonener 0.04( 3.17| 4.28 | 4.41 | 2.11| 2.49 | 0.52| 5.12| 5.0 4.60 4:0
E. D. Chittenden Co., Bridgeport, Conn. h).| Suffield
%7299 |Complete Tobacco and Onion Grower (no Potash).|Suffield................ 32. 0.52| 0.59| 3.80 | 3.29 | 5.66| 4.52 | 2.2 !
7708 |Vegetable and Onion Grower without Potash...... Weestporteas dossns s 29. 0.86| 0.86| 2.54 | 2.47 | 2.95 g.;o 2.93 ;ig; iig Igéij ;g_g
The Everett B. Clark Seed Co., Milford, Conn. s
%7320 |Ammoniated Bone Phosphate . ... % isnisis t....|Milford ............... 32. 0.57| 0.66| 4.11 -2 I8 4 .46 3
507 |Ammoniated Bone Phosphate........ccccceee.. NI G o i g 32. o A P B 3;23 50
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TABLE II.—NITROGENOUS SUPERPHOSPHATES WITHOUT PoTasH—(Continued).

d Nitrogen. Phosphoric Acid.
P ¢ & Total. Y o Total. ugg;’?ﬁgﬁgn
§ =8 : ] :;, ) % o T
o Manufacturer and Brand. Place of Sampling. &= 'g i 3 ] = E S < 9 5
- ol ol | U 2 g "
g 53 PR T A -
1 S o | BE) g | 4 | & | B [&E [ 8 | 8| 8|2 %
@ as Elc® [oF | = b g (6] (&} & ) = C] @
Sampled by Station Agent:
/ The Coe-Mortimer Co., New York City.
%7427 H. G. Ammoniated Superphosphate 1916.......... Abragten i 0l s $31.00 0.96| 0.43| 0.54| 2.86 | 2.47 | 6.19| 4.20 | 1.00| I1.39| II.0| 10.39| 10.0| 7427
7709 |Ideal Tobacco Fertilizer without Potash 1916...... MWindson.: .. et . | 0.06| 0.20] 3.54| 4.86 | 4.53 | 1.71| 2.27 | 0.24| 4.22| 4.0 3.98| 3.0/ 7709
%803 Morco Top Dresser without Potashiys W ABHI S et S Poquonockil.’s ol o 45.00 3.58| 0.27| 1.63| 8.62 | 8.23 | 4.50| 1.27 | 0.36| 6.13 6.0l 5.771 5.0 %7803
%7556 | Prolific Crop Producer 1916 .........c.vivnenen. Simsburyse ol sl 33.00 1.02| 0.91| 1.16] 3.50 | 3.29 | 7.78| 2.88 | 1.07| I1.73| II.0| 10.66| 10.0 7556
%802 XXV Ammoniated Phosphate 1916.......... Ll b Gangangne it it b 2 5 26.00 | 0.14| 0.40| 0.66| 1.20 | 0.82 | 6.95 3.33 | 0.81] II1.09| II.0| I0.28 10.0 7802
Essex Fertilizer Co., Boston, Mass. &
4804 Corn and Vegetable........coovviiiiiiiniininens Wiillimantit. ket e sl 36.00 1.68| 0.93| 1.08| 3.69 | 4.10 | 9.10| 3.52 | 0.72| 13.34| II.0| 12.62| 10.0 7804
#7805 Market Garden and Potato Mian Bre e s S el i) Boquonocksiiisvig. 34.00 '0.68| 0.69| 1.13| 2.88 | 2.87 | 7.28| 3.02 | 1.48| 11.78| I1.0{ 10.30| 10.0 7805
%7643 Tobacco Manure. ......oeveeininieneininnniens Hazardvilley ol 2 ok 40.00 '0.10| 0.95 2.39| 3.96 | 4.10 | 4.35 3.08 | 0.81) 8.24| 7.0| 7.43 6.0| %7643
%7300 XXX Fish Fertilizer .......coooviiiiiiinieenn Suffield U040 e SL o 33.00 1 0.51| 0.92| 0.90| 2.69 | 2.46 | 6.91| 4.28 | 0.90| I2.09| II.0| II.Ig| 10.0/ 7300
The L. T. Frisbie Co., New Haven, Conn. g
7428 Connecticut Specialifor All Crops.. jevus ddbn s New Britain .....cv..n. 34.00 [ 0.51| 0.89| 0.83] 2.58 | 2.46 | 7.33| 4.24 | 0.52| 12.09| II.0| II.57| I0.0 7428
%321 Corn and Grain Fertilizer............ooovuiien.n. NewrHawen. il b8 28.00 | 0.36| 0.69| 0.73| 1.78 | 1.64 | 6.43| 4.32 | 0.5I| II.26| II.0| 10.75| 10.0| 7321
%7340 Market Garden and TopiDressent. b il SRt New Brifain'. . o 0doh 39.00 . | 2.29| 0.96| 1.20| 4.45 | 4.10 | 7.54| 4.02 | 1.04| 12.60| I1.0| II.56| 10.0| 7340
7429 Potato and Vegetable Grower il e s 8l ihs Highwood .}, S0 d atdeifn. .. .- | I.41] 1.06| 1.12| 3.59 | 3.29 | 8.02| 3.31 | 0.63| 11.96| II.0| II.33| 1I0.0| 7429
#7341 Tobacco Special ......... RN T LAY RP LE 2 T B0 B Glastonburye .o ab 0 gl 34.00 0.08| 1.02| 2.65| 4.23 | 4.10 | 3.84| 3.42 | 1.06| 8.32| 7.0 7.26/ 6.0/ 7341
International Agricultural Corporation, Buffalo, N.Y.
7342‘Buﬂ‘alo EarmersiChoiee ooq i ldisiel e ouliaiane Watertowmn oo iy oel 27.50 0.34] 0.12| 0.53| 0.99 | 0.80 | 5.95| 3.90 | 0.17| 10.02| I1.0| Q.85 10.0| 7342
%322 'Buffalo New England Spearaltib o SO Lt Ansonda ot LU0 31.C0 0.57| 0.56| 0.80 1.93 | 1.60 | 5.57 5.18 | 1.98| 12.73| II.0| I0.75| [0.0| 7322
%806 |Buffalo Standard...........cooiiiiiiiiiiiiiinn Winstedn 7.2 0 L 35.00 1.40| 0.94| 0.97| 3.3I | 3.30 | 7.31| 3.82 [ 2.IT| 13.24| II.0| II.I13| 10.0 7806
%7508 |Buffalo Top Dresser......cooveeiineinnnnn. Yiu W est@heshirel /o204 44.00 0.56| 0.57| 2.14| 5.73 | 5.80 | 2.48| 4.48 | 2.47| 9.43| 7.0| 6.96| 6.0 7508
%7430 |Buffalo Vegetable and Botato ot 1ol e sk W Watertown . ........... 33.50 0.83| 0.28| 1.28| 2.54 | 2.50 | 7.35/ 2.66 | 0.20| 10.2I| I1.0| I0.0I| I0.0| 7430
Lister’s Agricultural Chemical Works, Newark, N. J.
%850 |Plant Food 1916............. o g i el G I B Danbutyz ko hadid it 28.00 0.10| 0.35| 0.52| 1.06 | 0.82 | 6.99 3.69 | 1.04| 1I.72| II.0| 10.68| 10.0| %7850
Lowell Fertilizer Co., Boston, Mass. ;
%302 |[Animal Brand ... Suffield . i 4wk 34.00 0.69| 0.87| 1.04| 2.99 | 2.87 | 6.82| 4.53 | 1.32| 12.67| I1.0| II.35| I0.0| 7302
#323.|Bone Fertilizer......oocoiviecenans.s b B eI Wallingford: . 2ot .00 30.00 0.36| 0.92| 0.80| 2.08 | 2.05 | 5.81| 4.05 | .51 11.37| I1.0| Q.86 I0.0| 7323
%510 [Corn and Vegetable.......coooiuiniaiineniniien Warehouse Point....... 40.00 I.51| 0.93| 1.15| 4.10 | 4.10 | 6.62| 4.II | 2.34| 13.07| II.0| 10.73| 10.0| 75I0
7509 [Empress Brand ........ooiii il Simsburyes oo o ods 30.00 0.40| 0.47| 0.66| 1.61 | 1.25 | 7.70| 3.12 | 0.46| 11.28| 11.0| 10.82| 10.0| 7509
7511 |Market Garden, Special Grass and Lawn Dressing. Roeloyilleints 1iods i 38.00 1.88| 1.74| 2.00| 5.75 | 4.92 | 3.39| 4.90 | 2.56| 10.85| 9.0 8.29| 8.0/ 75II
7301 |Potato Phosphate ...... A e R st REAE R (A0S SafHela LIS U8 e i 36.00 0.96| 0.90| 1.19| 3.40 | 3.28 | 6.46| 4.76 | 1.45| 12.67| 11.0| 1I.22| 10.0| 730I
47557 [Tobacco GIOWET ...\ vuuenteevninennuaroseeenens Warehouse Point....... 37.00 Q.10| 1.33| 2.48| 4.52 | 4.10 | 3.98| 3.21 | 0.61| 7.80| 7.0 7.19; 6.0 7557
E. Manchester and Sons, Winsted, Conn.
47644 |1916 Formula.......c.ocvueieeievanees A B Ellingtoni. . L Jot s 28.00 0.07| 1.06| 1.10| 2.58 | 2.46 | 6.65| 4.79 | 1.43| 12.87| ....| 11.44| 10.0| 7644
47645 |1916 Special ..... b o S e R S Ellington's s svtbh ot o5 34.00 2.30| 0.97| 1.20| 4.62, | 4.11 | 8.20| 3.42 | 0.65| 12.27| ....| I1.62 10.0| %7645
The Mapes Formula and Peruvian Guano Co.,
New York City.
#7512 |Cereal Brand (War Special).......o.ouenieiennnes Hart_ford .............. 29.00 0.00| 0.15| 0.68| 2.85 | 2.47 | 0.70| 5.35 { 3.62| .67 8.0 6.05° 6.0| Y7512
4513 |General Crop (War Special)......c.o.ooveennnrees Danielson iy ey diis 26.00 0.00! 0.09| 0.70| 1.81 ' 1.65 | 1.45' 6.04 | 4.16' 11.65/ 8.0l 7.49! 8.0| 7513
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TABLE II.—NITROGENOUS SUPERPHOSPHATES

>

a8
s Manufacturer and Brand. Place of Sampling. z3
Z , ; ”8
& !
Sampled by Station Agent:
National Fertilizer Co., New York City.
7324 |Nitrogen Phosphate Mixture No. 2............... Mendenmdf, uel oo Shadifl oo
7343 |Nitrogen Phosphate Mixture No. 4.........c..vet SilventKane, it ooiatuls $34.00
7646 [Tobacco Special without Potash.............. s ot Windsoibocksec o siiaitls o ..
New England Fertilizer Co., Boston, Mass.
7515 [Corn and Grain Fertilizer.........cocoeviiniinnnt. South Manchester...... 30.00
7514 |Corn Phosphate.....ccceuiieee voninnonsucnnons Unionville .2 loeni oo 32.00
7851 |High Grade Potato Fertilizer.................o... East/Granby oo o000 36.00
7648 |Potato Fertilizer ... ...c.coviiiainneiaiiieeioa. Roekyillas ki Ao nliliilGl 32.00
7649 [Special Tobacco ...ciuvceineiiniiinneinannann ‘Warehouse Point....... 36.00
7647 |Superphosphate.......oevuieinieiiianiiiii Unionwille s toigiau 34.00
Olds and Whipple, Hartford, Conn.
7516 |High Grade Tobacco Starter ........cceveiunnnn Cromwell v b9 053l 53.00
7795 |Special Grass Fertilizer..........cooiiiiiinnn, Hartford staid 0ioiias 36.75
7517 |Special Phosphate .........c.ccoiiiiiiiniiieiien. Silver Lane. oo loai o 32.00
7344 [Tobacco Special (fo L.t Sl it il de Lokl v aiten s Silver Lane. 200 f il 37.50
Parmenter and Polsey Fertilizer Co., Boston,
Mass. !
7651 {P. & P. Grain GIOWEI.......:.ccviecuadivanconions North Stonington...... 26.50
7518 |P. & P. Plymouth Rock Fertilizer................ Rlamtswilletroos  0as i 30.00
7710 |P. & P. Potato Fertilizer ...ocoeviiviiieiiiannnn Plantsville s Bt ol . o
7711 |P. & P. Special Tobacco ....coovvuinnniininiann Uramwellsh e s oo i
7650 |P. & P. Star Brand Superphosphate.............. Grommw el iy K sl L L .
The Rogers and Hubbard Co., Middletown, Conn.
7652 |Hubbard’s Bone Base Oats and Top Dressing..... Branforduiil (15 s 48.00
7656 |Hubbard’s Bone Base Soluble Corn and General
Crops IManuveslia i ot oialaded S8 dn oo Beaptord i lalvidass. . 37.00
7856 |Hubbard’s Bone Base Soluble Tobacco Manure ... Middletown ...........0.....-
7657 |Rogers’ All Soils-All Crops Phosphate ........... Mriden s & Sos 32 i, 38.00
7658 |Rogers’ Complete Phosphate..............o.oo.n. Meridenid 8o iads . 38.00
7659 |Rogers’ H. G. Oats and Top Dressing............ Mesidenh s § il s H500
7660 |Rogers’ H. G. Soluble Corn and Onion Manure,..|Somersville............J.....-
7661 |Rogers’ H. G. Soluble Tobacco Manure'.......... Glastonbury f. 0, S0G I 43.00
7662 |Rogers’ Potato Phosphate ................oonen Meridensy. Sonms bl ik 38.00
7855 |Rogers and Hubbard’s All Soils-All Crops Phos-
phate s it dae it L e B S et Middletown <. coiicvesls 36.00
7854 |Rogers and Hubbard’s Complete Phosphate... .0« Middletown .......cs45 29.00
7853 |Rogers and Hubbard’s Potato Phosphate ......... East Hampton ......... 34.00
F. S. Royster Guano Co., Baltimore, Md.
7664 |Curfew Ammoniated Superphosphate............. Milfords =2 s SuREiiioy 31.50
7857 |Curfew Ammoniated Superphosphate. 10,1k, Northford s ians it iy 33.50
7665 |Good Will Ammoniated Superphosphate.......... Plainville gag s aecdusial, 38.00
7858 |Innovation Ammoniated Superphosphate ......... Northford = s ten 30.50
%666 |Penguin Ammoniated Superhhasphate. il ks Miltord o einesiade 26.00
7663 |Stevens’ Formula......cooviieuiiinininiuieacnnn. Glastonbuly s los. v 35.00

NITROGENOUS SUPERPHOSPHATES. 47
wiTHOUT PoTAsH—(Continued).
Nitrogen. Phosphoric Acid.
R IR e R
b = glia. s
EO s = A S 5 g ;
O'é o‘.g i b é ? E g 8 7
| C | 2 | s s |8 F 3|8 8
B = | |3 E | 5|8 |38 8|2 |%®
6F [0F | & & B o 3] = & K i @
0.28| 0.74| 1.82 | 1.65 | 7.34| 3.29 | 1.46| 12,09 II.O| 10.63| 10.0| 7324
0.50| 0.95/ 3.41 | 3.29 | 7.25| 3.31 | I.34| I1.90| II.0| 10.56| 10.0| 7343
0.09| 3.43| 4.88 | 4.53 | 1.54| 2.12 | 0.70, 4.36/ 4.0 3.66/ 3.0/ 7640
0.37| 0.53| 1.27 | 1.23 | 9.00| 2.36 | 0.26| 11.62| II.0| 1I.36| 10.0| 75I5
0.86| 0.93/ 2.30 | 2.06.| 6.18| 4.52 | 2.00 [2.70 II.O| I0.70| 10.0| 7514
0.59| 1.46! 3.37 | 3.28 | 7.87| 2.12 | 1.61| II.60| 1I.0| Q.99| I0.0 7851
0.87| 1.10| 2.49 | 2.46 | 7.03| 4.51 | I.4I| 12.95| II.0| II.54| I0.0 7648
0.87| 2.51| 4.02 | 4.10 | 4.39| 2.93 | 0.96| 8.28 7.0 7.32| 6.0 7649
1.12| 1.23| 3.29 | 2.88 | 7.73| 3.77 | 0.61] 12.11| 11.0| II.50| I0.0 7647
0.45| 6.58|10.71 |10.70 | 1.65| 2.52 | 0.87| 5.04]| 3.0 4.17| 3.0 7516
0.45| 2.85| 5.68 | 4.95 | 1.08| 3.02 | 3.0I| 7.II| 4.0| 4.I0| 4.0 7795
0.3I| 3.22| 4.91 | 4.18 | 2.84| 2.24 | 2.33| 7.41| 4.0 5.08| 4.0l %7517
0.56| 3.48| 5.00 | 4.50 | 2.06| 3.71 | 0.18| 5.95 s.ol 5.771 s5.0] %7344
0.67| 0.52| 1.37 | 1.23 | 6.31| 3.30 | 1.24| 10.85| 11.0| 9.61| 10.0! 7651
1.23| 1.32| 3.07 | 2.88 | 6.96| 4.09 | 2.06| 13.1I| II.0| I1.05| I0.0 7518
0.79| 0.93| 2.23 | 2.05 | 6.38| 4.93 | 1.52| 12.83 II.0| II.31| 10.0| 7710
0.92| 2.79| 4.35 | 4.10 | 4.57| 3.04 | 1.33] 8.94/ 7.0/ 7.61} 6.0/ 77II
0.23| 1.31] 2.47 | 2.46 | 6.88| 4.43 | 0.74| 12.05| Ir.0l II.3I| 1I0.0 7650
0.28 55/ 6.02 | 6.00 | 0.00| 6.38 | 6.43| 12.81| 12.0 6.38 6.0| 7652
0.64] 0.52| 2.52 | 2.50 | 2.88| 6.30 | 3.71| 13.00| 12.0| 9.38| 10.0| 7656
0.06| 1.42| 5.08 | 5.00 | 0.1311.38 | 5.07| 16.58| 13.0| 11.51| 10.0| %7856
0.38| 1.58| 3.60 | 3.30 | 3.690| 3.48 | 1.98| ¢.15| 9.0| 7.17| 7.0| %7657
0.43| 0.52| 1.17 | 1.00 | 5.15/ 3.62 | 2.53| II.30| 1I.0| 8.77| 9.0 7658
0.50| 0.62| 6.02 | 6.00 | 0.12| 4.56 | 7.82| 12.50| 12.0| 4.68| 6.0| %7659
0.37| 0.87| 2.43 | 2.50 | 2.88| 6.18 | 3.43| 12.49| 12.0| 9.06| 10.0| %7660
0.84| 1.20| 5.24 | 5.00 | 0.12| 7.03 | 5.91| 13.06| 13.0| 7.15| 10.0| 7661
0.78/ 0.63| 2.33 | 2.00 | 5.57| 6.74 | 3.49| 15.80| 15.0| 12.31| 13.0| 7662
0.50| 0.88| 3.73 | 3.30 | 2.48| 3.48 | 3.48| 9.44| 9.0 5.96| 7.0| 7855
0.45| 0.54| 1.19 | 1.00 | 5.20| 3.49 | 2.99| 11.68| 11.0| 8.69| g9.0| 7854
0.78| 0.57| 2.10 | 2.00 | 5.86| 6.53 | 3.70| 16.09| 15.0| 12.39| 13.0| 7853
0.63| 1.33| 2.98 | 3.29 | 5.49| 3.07 | 1.80| 16.36] 8.5/ 8.56| 8.0| %7664
0.22| 1.36| 3.14 | 3.29 | 5.17| 3.07 | 0.88| g.12| 8.5| 8.24| 8.0| 7857
0.83| 1.69| 4.18 | 4.11 | 5.55|'3.60 | 2.12| 11.27| 8.5/ 9.15 8.0| %7665
0.14| 1.03| 2.89 | 2.47 | 5.23| 2.21 | 0.56] 8.00| 8.5 7.44| 8.0/ 7858
0.65| 0.64| 1.82 | 1.65 | 7.32| 3.54 | I.27| 12.13| I0.5| 10.86| 10.0| %7666
0.13l 3.07l 4.28 | 4.11 | 4.96l 1.54 | 0.38] 6.88] 6.5! 6.50 6.0| 7663
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TABLE II.—NITROGENOUS SUPERPHOSPHATES

g
2 Manufacturer and Brand. Place of Sampling. g‘é
g Pl “23
2 ' <8
& L
Sampled by Station Agent:
Sanderson Fertilizer and Chemical Co., New
Haven, Conn.
7725 |Formula B 1916 without Potash..... ............ Wallingford: . i.. b $35.00
7325 |H. G. Ammoniated Phosphate ................... EHighwoed sl . nuniale. . . ..
7345 Special without Potash ......... S o e G Highwoodih ousil 1y didl 26.00
C. M. Shay Fertilizer Co., Groton, Conn.
7667 Brown's Complete Fertilizer ...............ooin. Grotan oo L T 28.50
#9712 (Brown's Formula . ..ooiioiiiiiiiiniiiiiiiiennns Guiltardys s dva Rleases 34.50
7713 |Brown’s Oats and Top Dressing.................. Gl tordil L Cs . 42.00
7859 [Shay's Formula ......coveiueniiiiiiiina e, Guilfordiy SRR s, . . . . .
M. L. Shoemaker and Co., Philadelphia. Pa.
7303 |Swift-Sure Superphosphate for Tobacco and Gen-
eralillUse: L b S R D S S SR e Windsor Locks ....... 7| 36.00
Springfield Rendering Co., Springfield, Mass. L
7860 |Animal Fertilizer, Complete Manure for All Crops| Thompsonville......... 32.00
Virginia-Carolina Chemical Co., New York City.
7870 |Ammoniated Bone Phosphate for All Crops....... North"Haveni/ 2. ook, 27.00
8212 |Beef, Blood and Bone ‘* BBB” (without Potash)...|Winsted ........... ssae| 35.00
8213 [H. G. Corn and Vegetable Compound (without
Potashi). thinss S o it it e G i L S Miltordigt S aorev i 26.00
8214 |20th Century Potato Manure (without Potash)..... IWinsted s UM 37.00
Wilcox Fertilizer Co., Mystic, Conn.
7871 |Wilcox Complete Bone Phosphate............... Bllington: Jiciulo . 27.50
7587 [Wilcox Corn Special...i.. ooloiiiiiiiiiineiii. Gildersleeve;. s il 31.00
7588 (Wilcox Corn Special.......c.oeiiineiiiiinninne, Gildersleeve ........... 30.50
7304 |Wilcox Grass Fertilizer ......ccvitiviiiiiiaane., Suffiebd il s B 39.00
7705 |Wilcox Grass Fertilizer .........iiiiiiiaiinaia.. Merident i, . S 8L 50
7872 (Wilcox Special Superphosphate....i...ilao, i, IBramtordi.. L ettt S 27.50
29061 IWilcox 68 MARtUre Sk Sl e cE LRI TR BEingtoti /. = SN il 38.50
Sampled by Purchasers and Others :
7540 [Bowker's Alkaline Tobacco Grower...... ....... West Suffield:—S. Viets.| 31.50
7687 |Bowker’s Alkaline Tobacco Grower.............. West Suffield:—S. Viets.| 31.50
7436 |Bowker’s High Nitrogen Mixture................. Portland .—]J. Gotta ....| 49.50
7435 |Bowker’s Superphosphate ...........coiiiiiiii Portland :—J. Gotta ....| 32.50
7527 |Sanderson’s High Grade Ammoniated Phosphate. .| Branford :—A. E. Plant
y Sons CosAeTaRLHboR L 32.50
7629 |Shay's Brown's Special for Oats and Top Dressing| Zast Haddam :-—E. E.
Stolithigaezt e Sy 1 40.00
7525 (Wilcox Corn Special ......ooiuiiiiniiiiiiinn, Branford :—A. E. Plant
Sons-Goltr ek sl 33.50

In Ammonia.

0.19

Q.12
0.19

0.33

0. 11
0.08
0.07
0.11

0.12
0.40

0.02
0.05
3.23

1.05

6.16

0.06
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wITHOUT PoTASH—(Concluded.)

Nitrogen. Phosphoric Acid.

: Total 3 Total prosenied

: K} . } é % . ‘‘Available.”

£ 3 e R : :

g g . S 2 ko 3 s
ua | o8 8 2 % s & 2 Z
95 (Gc| % | B ls | ElE| 3 Eldl] ¢
Beibel oz 8 L3 bo [ &l a0 B8
&% | o = <} B 6] (6] & o} & & @
0.38 1.21| 3.15 | 3.29 | 8.54| 2.70 | 0.84| 12.08| 11.0| TI.24 IO..O 7725
0.61| 1.21| 3.31 | 3.29 .| 3.46] 6.26 | 1.54| 11.26| 11.0' ¢.72| 10.0| 7325
0.74| 1.08| 2.68 | 2.47 | 2.06] 7.33 | 1.45| 10.84| 11.0/ Q.39 10.0| 7345
©9:65| 1.47| 2.49 | 2.06 | 1.21| 3.79 | 2.77} 7-77| 8.0/ 5.00 7667
1.07| 1.64| 3.45 | 3.30 | 0.04| 5.7T | 2.57| 9.22| 10.0| 6.65 7712
0.98| 1.1I| 5.34 | 4.94 | 0.04| 4.94 | 4.44| 9.42| 10.0| 4.98 7713
001 1.72] 3.36 |'3.30 1 1. 78] B.52 | 2.15] p.42| 10.0| [F.27 7859
.1.05 I.44| 3.63 | 3.29 | 7.01 3.96 | 1.25| 12.22| 12.0| 10.97| 9.0| 7303
0.87 0.81]| 2.63 | 2.46 | 7.80| 3.70 | 0.46| 11.96 1I.0| 1I.50| I0.0| %7860
0.71| 0.81| 1.86 | 1.65 | 4.35| 5.46 | 2.11| 11.92| 11.0| ¢.81] 10.0| 7870
0.69| 2.23| 3.28 | 3.29 | 5.30| 5.21 | 1.87| 12.38| 1I.0| I0.5I| 10.0| 82I2
0.79| 0.76| 2.27 | 2.47 | 4.65| 5.31 | 2.01| 11.97| I1.0| 9.Q6| 10.0| 8213
0.80| 2.95| 4.37 | 4.12 | 4.67| 4.73 | 3.84| 13.24| 11.0| 9.40| 10.0| 8214
0.65| 1.07| 2.07 | 1.65 | 4.16| 6.68 | 4.59| 15.43| 13.0| 10.84| 12.0| 7871
s ata6 il 3030 | 7,26 2.87. | T.61f 17.74] 11.0] T0.13[ 10, 0| 7E8YF
1.08| 2.11| 3.64 | 3.30 | 3.77| 5.09 | 3.11| 11.97| 11.0| 8.86| 10.0| 7588
0.68| 1.86 4.38 | 4.12 | 3.25| 5.39 | 2.75| 11.39| 9.0| 8.64| 8.0| 7304
0.43| 2.58| 4.01 | 4.12 | 4.22| 4.80 | 2.06| 11.08| 9.0| g.02| 8.0| 7705
0.22| 1.36| 1.92 | 1.23 | 5.54| 3.24 | 5.01| 13.79 II.0| 8.78| 10.0| 7872
0.67| 2.99| 4.99 | 4.95 | 2.58| 5.15 | 4.26| 11.99| 9.0| 7.73| 8.0 7796

—~—

3.35 4.21 | 4.11 | 2.55| 2.44 | 0.69| 5.68| 5.0 4.99| 4.0| 7540
0.09| 3.21| 4.46 | 4.11 | 2.31| 2.59 | 0.35| 5.25 5.0 4.90| 4.0 7687

~A ®

1.80 9.00 | 8.24 | 4.56| 1.45 | 0.32| 6.33] 6.0 6.01| 5.0| 7436

~

2.27 3.49 | 3.30 | 7.44| 3.11 | 1.1I6| 1I.71| I1.0| 10.55| I0.0( 7435

~

1528 3.53 | 3.29 | 8.17| 2.76 | 1.0I| 11.94| II.0| 1I0.93| 10.0| 7527

3.24 5.28 | 5.36 | 1.05/ 6.62 | 3.28| 10.95| 10.0| 7.67 7629

—h—-

2.65 2.62 Y 3.30 " V78] 5.08 | 2185 12,20 1101 0:87 10.0! Y525
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very poor quality, the last named being more than half sand and
soil. The others are of fair to good quality.

All the samples sold by Olds & Whipple are stated to be not
Canadian but domestic ashes and show decided superiority to
the so-called Canadian Hard Wood Ashes sold in previous years.
With the exceptions above noted’the average per cent of potash
in 23 samples is 5.36, the average per cent of phosphori¢ acid
in the 16 samples in which it was determined was 2.00.

This shows, what we have constantly maintained, that the
very inferior quality of ashes sold in this state in late years is
to be explained by the carelessness or fraud of makers or dealers.
The quality of the pure ashes from hard wood is as good as ever.

Ashes should never be bought without a guaranty of water-
soluble potash. No other kind of potash is wanted. There should
also be a full understanding that a rebate is to be given by the seller
for any potash deficiency and the terms of the rebate agreed upon
in advance. “Ashes” and “Canada hard-wood ashes” as offered in

market have no definite composition and much money has been lost
by farmers in the purchase of inferior ashes.

GROUND LIMESTONE, OTHER LIMES AND
OYSTER! SHELLS:

6970. Ground Limestone. Sold by The Grangers’ Lime Co.,
West Stockbridge, Mass.

7653. Ground Limestone. Sold by The Grangers’ Lime Co.,
West Stockbridge, Mass., to L. H. Healey, North Woodstock.

7672. Ground Limestone. Sold by The Grangers’ Lime Co.,
West Stockbridge, Mass., to Rogers and Hubbard Co., Middle-

‘town.

7673. Ground Limestone. Sold by The Grangers’ Lime Co.,
West Stockbridge, Mass., to Apothecaries Hall Co., Waterbury.

All of the above samples were drawn and sent by the manu-
facturer,

7197. Ground Limestone. Sold by Stearns Lime Co., Dan-
bury. Sampled by station agent at factory.

7282. Ground Limestone. Sold by Stearns Lime Co., Dan-
bury. Sampled and sent by J. A. Sherwood, Long Hill.

6982. Lime sampled and sent by H. A. Smith, Newtown.

7284, Lime from ‘“Yellow Factory,” Chester. Sampled and
sent by John H. Fay, county agent, Middletown.

LIME IN VARIOUS FORMS. 53

7283. Lime from acetylene gas plant. Sampled and sent by

i John H. Fay, county agent, Middletown. May be taken from

he factory without charge.

7007. Limeoid. Sampled and sent by The Burns Co., Bridge-
port.
7837. Burnt Lime. Sold by Gault Bros., Westport. Stock
of W. H. Burr, Westport. Sampled by station agent. :

7009. Ground Oyster Shells. Sent by F. E. Rogers, county

~ agent, New Haven.

7383. Sampled and sent by Jas. O. Wooster, Fairfield. Quali-

tative tests showed this to be a ground limestone containing a

arge amount of moisture.
The first six samples are quite pure calcitic limestones con-
taining little magnesia. 6982 is a ground magnesian limestone,

~ representative of the larger part of the deposits in western

Connecticut. 7283 and 7284 are factory wastes, the one from

~ the acetylene plant containing more than half its weight of
- water. We find nothing likely to injure crops in either product
- and acetylene lime has been used on land with success.

ANALYSES OF LIMES AND OYSTER SHELLS.

B Stotion No. .............. 6970 7653 7672 7673 7197 7282
B Per cent of
B . .. e 48.60 5I.24 49.68 4926  43.70  43.44
M aonesia ... small * x 4 * *
- Insoluble in acid ......... 6.65 6,601 "' 63781 625 10.80 10.05
B Con NO. oovcensnsoiss 60982 7284 7283 7007 7337 7009
- Per cent of j
e I S R B e 36.00 61.56 31.80 43.20 40.90 30.90
R GRS . 22:03 0% * much * *
Insoluble in acid ......... 225 f215  fo40' 050 1.55 §

MUCK, PEAT, HUMUS, ETC.
Fourteen samples were analyzed as follows:

6452. Swamp muck from swamp west of Beaver Brook reser-
voir near Bridgeport Ave., Milford. Sent by Eli Whitney, New
Haven.

* Not determined.

+ Contains 0.75 per cent moisture and 0.47 per cent organic matter.
I Contains 52.40 per cent moisture.

§ Contains 16.56 per cent moisture.
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6870, 6871 and 6872. Humus sent by Branford Farms, Groton.

Q bR ey AT Ha T
ysejoq . s M Al T ; ?
! 2 Sk e 2 - 6878. Beard Swamp muck. Sent by Eli Whitney, New
Sl pr ol i o ndaiae R ven.
8| g 341 i ~ 6879. Pump House Swamp muck. Sent by Eli Whitney, New
2 SIS 2TES (RS RS '
o | mEesad b ER SRR H R -
2 S ARV i, - 7388. Peat taken from. four feet below surface. Sent by
= *I9NBIN ©OMO MO FTOWm 10 A N®© it g
£ sruesio Sasdadons SSEs ansing Lewis, New Haven.. .
o R e e T 7389. Peat taken from eight feet below surface, many roots
BETTINg e SNaL G, M O R e - z
|EIa ULy B e et resent. Sent by Lansing Lewis, New Haven.
S O T SR %7390. Dried and ground peat. Sent by Lansing Lewis, New
< ek PO TS, Bk o> S LS ¥ 2
yseloq G IR Y SR {
g o o T RS aven.
3 e e T iaean g R . 6455. Pasture muck. Sent by H. E. Russell, Brookfield.
b linarandsona Sy of gt it oo e U0 O Ole 8227, 8228, 8229. Muck from Beaver Brook, Milford. Sam-
53 ? } :
Bl pegomy | TNNONVINN 5833 d and sent by Prof. W. L. Slate, Jr., Storrs.
ol e SRR e T 8252. Vegetable matter from a low, wet hollow. Sent by
O g b <+ N N WS- A SN QW §
G E L SR S R S e e . B. Kelly, New Canaan.
‘D : <+ Q O O WwA AN a & s
79 greqiosnmen o Of the above samples, concerning which we have no further
o |8 “1e17B Iy TR AT QG DO BRI Ol SO nformation, 6879, 7389, 7388, 6872, 8227 and 8228 are quite
U A AR ol B0 2 s T ure vegetable matter, the largest t of mineral matter i
e vegetable matter, the largest amount of mineral matter in
¥ QA0 OTFA WM + O = O )
g dopm | Do ESRTRIN TN  the dry subst f f them being less th All
< B e a R the dry substance of any of them being less than 20 per cent.
DS - S - WO 0 O I~ o) .
o R AN RN - of them, when partly dry, would make admirable absorbents for
5 et s liquid manure and a valuable adjunct to manure because of their
2 o8 R i_i'Water—ho.lding .capacity in sandy soils. The nitrogen being in
E B s L T - form quite resistant to decay is of little immediate farm value.
Z SR B L 3
COMPOSITION OF SHADE-GROWN TOBACCO STALKS.
TR R Sy R - A sample containing seven stalks of shade-grown tobacco, from
pEpar e i B S ~ which the leaves had been primed, was sent by W. H. Olcott,
R South Manchester, with a request for analysis.
Al aB iR TEo b The stalks as received weighed 10 Ibs. 774 oz., and contained
:::.2Eamg:.:.—g s
Plllaegiogat it IVatemsn o R T 82.44
R - - R e D
331323:‘:51153“3’ PViEINATTERR- s Jh e <01 17.56
LTV Gl s T
%“.?“?2‘816&%‘«‘:’5%‘5“ 100.00
HoLo Ol i cient S S e Ni
SzazEs 552 Eada o o B R R 0.366
e o8 . .
g PX éE aovEe § E §: Phospharicsgeidl . 1o w ol 0.084
EEEESgS<0E222" Blotashieiae s b i e T 0.565
P55 0500 cs00 03
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There are contained in

One ton stalks 10,000 stalks

W ateE i e e 1649 bs. 12,338 lbs.
Diryithattae i aais iy U o e 2,632
Mrogenha Kol S i R B ki
Phosphioric acidiaf bl il Ak G L
Potagh(oribi i o, dned SR oL T L %

Green stalks would not pay for cartage but if turned under in
the fall would supply very considerable amounts of nitrogen and
potash, as the analysis shows.

MISCELLANEOUS MATERIALS.

6972. “Davidge’s Special Phosphorus.” Made by Hudson
Carbon Co., Ballston Spa, N. Y. Cost $40.00 per ton. Guar-
anteed 5 per cent phosphoric acid. Sampled and sent by A. A.
Young, Jewett City. This material is advertised for florists’ use.

T Orsttire a0 saen e ndhrs Tyt U e o 1.85
Minerals matter Lol it dios siiiaid 73.78
Drwanic anatiern . sauilisas 24.37
INTtEogBRT Ly L ot S L S s b Bt 0.08
Phosphoric acid, water-soluble ... 0.05
i “  citrate-soluble .. 1.68
A 4 citrate-insolubl; 15.39
% S totallioin 5 ST 17.12
Elatishyye) O e Ul il s e i 0.45

2999. Rape Meal. Contained 5.96 per cent of nitrogen, which
by the permanganate methods showed a high solubility.

7198. Waste Powder. This is understood to be sweepings
from a factory and to consist chiefly of gunpowder. Sent by
S. W. Eddy, Avon. It contained 10.28 per cent of nitrate nitrogen
and 34.50 per cent of potash, equivalent to 74.04 per cent potas-
sium nitrate (saltpeter). This waste powder, composed of sul-
phur, charcoal and nitrate of potash, would be valuable in a
special potato mixture, but the risks attending its transport and
storage are of course great. :

7199. Soot from chimney flues. Sent by S. W. Eddy, Avon.
It contained about 98.5 per cent of mineral matter with 1.05 per
cent of phosphoric acid, 0.35 per cent of potash and no nitrogen.

6969. Lint refuse. Sent by .F. A. Wheeler, Norwich. It
contained 0.94 per cent of nitrogen and 42.38 per cent of mineral
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tter (mostly sand). It was suggested that it might be used
2 mulch if got without other cost than cartage.

- 7954, Dirt from under cotton carding machines. Sent by The
palmer Bros. Co., Fitchville. It contained 1.24 per cent of nitro-
gn, 0.17 per cent of phosphoric acid and 1.24 per cent of potash.
" 7336. Harbor Mud. Sent by Prof. A. G. Gulley, Storrs. It
o0 té,ined

RVE R R o bl L il B O 3.55
Insoluble in acid (sand) ......... 75.60
BN aen o A L R g 0.99
iBhosphoric ackl . .l b s oty o (o lrird
[Botashy e e 0.05
BB (i L S T e T 1.24

- On light land some kinds of marine mud, after partial drying
nd freezing, have proved valuable as a dressing.
 7742. Finely powdered material sent by G. L. Howe, Rocky
ill. It contained 0.10 per cent of nitrogen, 0.74 per cent of
~ phosphoric acid, no potash, 2.60 per cent of lime and 83.24 per
cent of insoluble mineral matter. There was some carbonaceous
tter present and the substance had the general characters of
e dust.
6992. Rock. 6993. Sand. Sent by C. C. Hewitt, Uncasville.
These samples contained 96.15 and 94.70 per cent, respectively, of
matter insoluble in acid (sand) and are without value as
~ fertilizers.
- 6994 and 6995. Ground charred corn cobs. Sent by C. C.
Hewitt, Uncasville. They contained 1.95 and 2.01 per cent of
potash respectively.
7222, Sent by North-Eastern Forestry Co., Cheshire. Fer-
 tilizer which had been in storage for four years, originally claimed
',' to contain 14 per cent of potash. It contained 3.36 per cent of
~ nitrogen, 10.20 per cent of phosphoric acid and 7.05 per cent of
3 ~ potash,
7382. Mixture of odds and ends, including a mixed fertilizer,
~ tankage, acid phosphate and blood. Sent by L. M. Benham,
C nghwood It contained 2.75 per cent of nitrogen, partly in form
-~ of nitrates, 11 .71 per cent of phosphoric acid and 2.06 per cent of
i potash.
\ 7008, Stone Dust. Sent by The Burns Co., Bridgeport. It
~ contained 91.85 per cent of matter insoluble in acid (sand) and
~ was without agricultural value. .
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7379. Refuse sent by E. E. Burwell with request for a test

for potash was found to contain 0.37 per cent:

6225. Fertilizer sold by Oleum Products Co., Scranton, Pa.
Sent by Benj. Fenn, Milford. It contained 0.27 per cent of
nitrogen, 3.43 per cent of phosphOwrlc acid and 0.31 per cent of
potash.

6989. Sent by Lilian C. Alderson _Greenwich, with the ques-
tion whether it was a superphosphate. It contained 0.35 per cent
of nitrogen, 0.41 per cent of potash and no phosphoric acid.

6824 and 6825. Mixed fertilizers sent by Henry Dryhurst, Jr.,
Meriden, with a request for a test for potash, of which they
were found to contain 1.79 and 3.03 per cent, respectively.

7701. Waste odds and ends of fertilizer from stock of Sta-
tion. It contained 3.50 per cent of nitrate nitrogen.

7195. Material thought to be nitrate of soda. Sent by A. N.
Farnham, Westville. It contained no nitrate nitrogen, 0.45 per
cent of potash and chlorin equivalent to about 93 per cent of
common salt.

6887, Coarse Salt, and 6888, Fine Salt. Sent by L. T. Frisbie
Co., New Haven. These were thought to contain considerable
nitrogen but analysis showed only 0.04 and 0.12 per cent,
respectively.

6828. A mixture of nitrate of soda and muriate of potash.
Sent by W. A. Henry and Son, Wallingford; contained 15.46
per cent of potash, with much soda and nitrate nitrogen.

8241. A fertilizer sent by Joseph Carson, Hazardville, with
the inquiry whether it contained corn meal, contained no corn
meal or other starchy matter.

8246. “‘Special Potash Ash” from the Chemical Products Co.
of Pennsylvania. Sent by E. K. Dean, Amenia Union ; contained
only 0.51 per cent of water-soluble potash.

MISCELLANEOUS SOIL TESTS.

These tests are here noticed because they have relation to
the use of fertilizers and amendments.

More than 6o samples of soil have been tested for acidity by
the Jones method in answer to requests from their owners.
The test is designed to give the number of pounds of actual
lime, CaO, required per acre to make the soil neutral in reaction.
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Soils will, however, often produce good crops with considerably
~ Jess than this amount.

The highest lime requirement indicated in any of the soils

'.,_.examined was 7020 pounds. One sample (soil from alfalfa land
~ which had been very heavily limed for some years) was found
~ to be alkaline and the lowest lime requirement in any other was
630 pounds.

EXAMINATION OF SOILS FROM TOBACCO FIELDS.

Very general complaint has been made in the last few years

" that the yield of old tobacco lands was in many cases growing
- less. More striking has been the appearance in tobacco fields of
~ areas of varying size where the crop either failed entirely or
~ was stunted and sickly.

In order to see if the reaction of the soil on these spots

~ showed any difference from that of parts of the field where
- growth was normal, samples both of the normal and the “sick
~ soil” were drawn from twelve different fields and the acidity
~ tested by the Jones method.

The average lime requirement of the normal soils was 1190

~ pounds, that of the “sick” spots 1242 pounds. In seven cases
- the lime requirement on the soil of the normal part of the field
~ was less than that on the “sick” portion and in four cases it
- was more. These differences are certainly too small to be
- significant.

FURTHER CHEMICAL EXAMINATIONS OF SOIL FROM
TOBACCO FIELDS.

The object in making these analyses was to find whether the

failure of tobacco to grow satisfactorily on certain fields or parts
of fields could possibly be attributed to a difference in the com-

position of the soil. The samples were drawn either by members

of the Station staff or by the owners of the land who were fully
- instructed as to the method and precautions in sampling.

The data regarding the samples are as follows:
4738 and 4739, soils to the depth of 9 inches from farm of

- Edgar E. Woodbury, Warehouse Point.

4739. Tobacco has been grown on this land almost constantly
for 80-100 years. As good tobacco is grown here as anywhere in
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the field though the y1e1d of the whole ﬁeld is not entirely

satisfactory.

4738, from a portion of the same field, under the same treat-
ment, where the plants are obviously stunted and not nearly so
large or productive as on the rest of the field. The sample was
taken from the east end where gromh is poorest.

4740 and 4741, Soils to a depth of 9 inches from tobacco
land of H. E. Ellsworth, Simsbury. Tobacco has been grown
here for many years, for the last 2 or 3 years under shade.

4741 from land where tobacco grows satisfactorily.

4740 from spots where the growth is stunted and poor.

The official method of soil analysis was followed, those ele-
ments only being determined which are soluble in acid.
E. E. Woodbury. H. E. Ellsworth.

Good. Poor. Good. Poor,

4739 4738 4741 4740

e L 8aIL S b sl de ol 80.87 80.09 00.64 87.58
Gravel it sl i sl R I, 10.13 10.01 0.36 12.42
100.00  I00.00 100.00  100.00

ANALYSIS oF FINE SorL.

Water ‘515 Tl e M R 0.26 0.28 0.84 0.70
Other volatile matter ......... 4.51 372 7.06 5.44
Tnsoluble indacidi-co sl 88.03 00.62 88.45 87.090
Potashi st L el Sl e 0.15 0.16 0.15 0.19
Badas et Blvali e o 0.08 0.10 0.09 0.08
1500 (e s sosp S Al Oulod ol U At e 035 © 044 0.34 0.48
Neaonesiarl, oL s ot il by 0.49 0.51 0.31 0.38
Oxide of iron and alumina ... 5.00 4.36 332 4.85
Bhosphotic-acdi falbalaiai s 0.36 0.29 0.10 0.30

100.13  100.48 100.66  100.32
o3 s o 2o e A T Vi i 0.11 0.09 0.19 0.16

A comparison of each good soil with the poor soil from the
same field shows no significant difference in composition, to
which a difference in crop production could be attributed. The
only striking difference is that the analysis of the poor soil from
Ellsworth showed three times as much phosphoric acid as the
good soil.

This field was visited by Dr. Clinton after harvest when most
of the roots were dead. Examinations in both parts of the field
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" showed slight infection with the root rot fungus, Thielavia basi-
¢ola, but not in an amount which would be likely to interfere
;geriously with crop production.

~ As it has been suggested that an accumulation of water-soluble
salts in the surface soil was the cause of the poor spots where
~tobacco did not grow normally, the following tests were made.
The tests consisted in shaking a weighed portion of soil for
ome time with water, filtering and determining in the clear
. solution the elements named.

‘ In one case, the method of extraction by percolation used by
;the Massachusetts station was tried for comparison:

3008 and 3301 were sampled and sent by S. W. Bristol, Col-
linsville, 8301 from land yielding good tobacco, 3008 from
- spots where the yield was very inferior. 3007 was sampled by
~W. A. Hamlin, Suffield. For the last three years quality and

ield of leaf have steadily grown poorer. His statement shows
that it has been well fertilized, 2500 to 3000 of a mixed tobacco
;;fertilizer per acre each year, 300 lbs. of lime in 1910 and 1917,
“and 1000 lbs. of lime in 1912. No lime was added in 1913, the
ear in which the sample was taken.

3719 East field and 3720 West field were sampled and sent by
. G. Beinhart of the U. S. Bureau of Plant Industry. These
e from land of Henry Adams, Suffield, which yearly for the
st ten years has had 1200 lbs. per acre of a standard tobacco
ertilizer, together with one ton of cotton seed meal and 200 lbs.
of lime.

The tobacco on the areas represented by the samples was
‘: "inferior as compared with other parts of the field.

- The samples were taken from slight depressions in the field,
" ranglng from 100 to 3000 sq. ft. in area and the owner states
~ that in dry periods the surface of these depressions is covered
‘ with a thin gray crust.

. Following are the analyses of the solid matter in the aqueous
. extracts. The figures are percentages in the fine soil.

The extracts, where not otherwise stated, were prepared by the
- method described by Haskins, shaking a given weight of soil
- with water and making determinations in an aliquot part of the
filtered solution.
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e analysis was made on the acid-soluble portion of the
free, fine soil by the official method.

A percolation method was used in some cases, 200 grams of
soil being washed on a filter till 1000 cc. of filtrate were collected.

o e ok = e.nsr‘;,ﬂ;‘fé‘i'ms_ Insoluble and silica ..viu.. ATk AR 84.20

Poor. Good.* Poor. Poor. Poor. Poor. |t e ik Tey 1Yy (o) 1 RN Ot e RS G 5.20

3008% 3301% 3007% 3007 37191 3720% i U PR P U e 0.24

Total residue containing.. .082  .040 186  .205 407 473 i T e PN e T S 0.13

Patagin, S5 irs b ey o1 | 016 - .009 016 012 .0I0 .0I0 i B e SRS b e 1R 0.31

S{REE RN B G e s .008  .007 .000 .0I2 .010, | 1012 L e AR b 1 B e AR i Sy 0.54

Tuime bt AR L 021" - 0b2 .060 .055 .035 .050 Oxide of iron and alumina ............... 8.36

Magnasias shemins o5, .003 trace .016 .0I3 0I5 .0I2 IREOEphioticiacid sn vl e R e 0.10

Phosphoric acid ......... trace trace trace trace trace trace SIphuric acld S (50s) i G i s e e 0.09

Trondoxidelnstion s iiniass 013 1011

99.17

Calculated on 2 million 1bs. of soil: R EO oot e e A e L e B 0.16
§ Total ‘residue ' ..., .. i%. 1,640 800 3720 4,100 8140 9,460
Patash!crliahi iy SRS 320 180 320 240 200 200
S R o LR 160 140 180 240 200 240
dormed it Coldls i, 420 40 1,200 1,Io00 700 1,000
Magmesia . cov. ol e 60 & 320 260 300 240
ORIACEITORF s e e e it 4l A £ 260 220

In the last two samples the residue was largely organic.

In the one sample of soil producing good tobacco the amount
of soluble lime was very much smaller than in any of the others
and this seems to be the only significant feature. The sum of
the four ingredients, soluble potash, soda, lime, and magnesia, is
in the single good soil .018, in the four “sick” soils .087. It is
unfortunate that we have not more comparisons of good and
poor spots from the same field. The average of Haskins’ tests
in Massachusetts was .0435 on good soils and .0808 on sick soils.

In the two analyses of the acid-soluble part of the soil the
sum of percentages of the four ingredients named above in good
soils was 0.98, in poor soils 1.17.

A single analysis of soil from the farm of W. A. Henry &
Son, Wallingford, may here be given though not a tobacco soil.
The history of the soil is not known. It had not been cultivated
recently and was in meadow.

* Seil extracts neutral to litmus.

1 This extract prepared by percolation.
i Soil extracts acid to litmus.

§ Largely organic.
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PART IL

SIXTEENTH REPORT

OF THE

ultural Experiment Station :

ve the honor to submit the following as my sixteenth report
te Entomologist of Connecticut for the fiscal year ending
mber 30, 1916. The inspection of the nurseries was not
eted before that date, but as it is desirable to have them
one list, they are included here. The presence of the white-
rrant blister rust has necessitated extra inspection work,
h, as this is a fungous disease, both the botanical and for-
departments have aided in its eradication. The chief ento-
ical features of the year as well as accounts of the routine
k of the department, and a few special articles, will be found
1e following pages.

Respectfully submitted,

W. E. BrirTON,
State Entomologist.

RT OF THE RECEIPTS AND EXPENDITURES OF THE STATE ENTOMOLOGIST
FrOM OCTOBER IST, 19I5, TO SEPTEMBER 30TH, IQI6.

B UET. Tenkins, Treastrer . . . o tiiaiiin. . $3,750.00
econt of 1015, halancei', .. il o dal T 761.54
State Comptroller, Apiary Inspection Account 10.70

i & Gipsy Moth Control Account  #%13.00
Miscellaneous sources for lantern slides ...... 2.85

$5,238.09

3
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EXPENDITURES.
For Field, office and laboratory assistance:

B. H::Walden, salary & simimiin b o ». $1,500.00

QS awryssalaty. o b, [ 1,041.65

M: P, Zappe, salaty® Lionm mell A 787.49

Grace A. Foote, salaryt ............. 489.86

Other assistance ..... Aot A s o 41.00
¥ $3,860.00
Printing and illustrations ....... BE0 Do D e a s 15.64
POSta00y ot s L R g o e e 25.01
Stationeryics: vs $u de L S e o ey 13.56
Felegraph and telephonie . . v L/ ahinto. s oid oo 4.44
Office supplies Lo S04 e i e e o 8.43
T o e T SRRRRE R Lol Tt e s MR 50.53
Taboratory - supnliesiatin Jutiri ot e ding e o i 49.63
Express;sfreight and cartage o oh i el ins iy o g 3.50
T oolsiand sapplies Lt ol ksl ERIR et SN 34.25
Traveling expenses & .00 L Gl 0 Haatiia i s 108.91
Balance; cash' on hand . e G fo i ns Tr e o) 974.10

$5,238.00

Memorandum:—This account of the State Entomologist has been duly
audited by the State Auditors of Public Accounts. By provision of the
Legislature at its 1915 session, all expenses for the work of suppressing
gipsy and brown-tail moths and of inspecting imported nursery stock are
paid by order of the Comptroller on receipt of duly approved, receipted,
and certified vouchers, and the accounts may be found in the Comptroller’s
office in the State Capitol at Hartford. The items of $10.70 and $713.00
credited above as having been received from the State Comptroller, are
not real receipts, but are virtually transfers from other appropriations to
cover time expended on work for which such appropriations were made.

SuMMARY oF INSPECTION AND OFrICE WORK.

325 samples of insects received for identification.

88 nurseries inspected.

79 regular nursery certificates issued.

19 parcels of nursery stock inspected and certified.

23 orchards and gardens examined.

2901 shipments, containing 2,102 cases, 1,098,178 plants imported nursery
stock inspected.

94 shipments, or 32.3 per cent. found infested with insects or fungi.

467 apiaries, containing 3,808 colonies, inspected.

88 apiaries, containing 275 colonies found infested with European foul
brood. e

5 apiaries, containing 6 colonies found infested with American foul

brood.

* For ten months. T For thirty-five weeks.
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apiaries, containing 2 colonies found infested with pickled or sac-
~ prood. ,
; letters written on official work.
, post cards written on official work.
3 reports of inspection to Federal Horticultural Board.
' pulletins, etc., mailed on request or to answer inquiries.
packages sent by mail or express.
28 lectures and addresses made at institutes, granges, etc.

PUBLICATIONS OF ENTOMOLOGICAL DEPARTMENT, 1916.

) W. E. Britton:

eenth Report of the State Entomologist (Part II. of Station Report
for 1015) : 1I2 pages, 6 figures, 16 plates; 10,000 copies distributed in
April.

ort of the Committee on Injurious Insects, Proceedings Connecticut
Pomological Society, page 35, 5 pages, 1916.

eport of the Committee on Injurious Insects, Proceedings Connecticut
Vegetable Growers Association, page 9, 2 pages; page 82, 3 pages;
~also page 17 “Insects Attacking the Potato,” 4 pages, 1015-1916.

er Notes on Diprion simile Hartig, Journal of Economic Entomology,
Volume 9, page 281, 2 pages, 1916.

e House Fly as a Disease Carrier and How Controlled (New and
- revised edition of a paper issued in 1912), Connecticut State Board of
Health, 12 pages, 1916.

eport of the Anti-Mosquito Committee of the New Haven County Pub-
lic Health Association, Monthly Bulletin, Connecticut State Board of
Health, 3 pages, September, 1916.

‘Dangerous Pine Sawfly (Diprion simile Hartig), Tree Talk, Volume 3,
page 45, 2 pages, November, 1015.

y W. E. Britton and Quincy S. Lowry:

ulletin 190, Insects Attacking Cabbage and Allied Crops in Connecticut,
23 pages, 17 figures; 10,000 copies distributed in April.

By B."H. Walden:

~ Anti-Mosquito Work in Connecticut, Proceedings Second Annual Meeting
New Jersey Mosquito Extermination Association, page 8I, 3 pages,

1015,
ByP L. Buttrick:

,:IBulletin 189, A Mosquito Survey at the Mouth of the Connecticut River,
: 32 pages, I map in colors; 2,000 copies distributed in March and April.

& u‘i-‘;v}[
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DEPARTMENT STAFF.

W Bl BrizTorn, PhiDl oe i it oy State ‘and Station Entomologist.
B WALDEN, (BrAgr ot bl s Bl LN R b it e First Assistant.
QurNey S EOWRYB Se 00l Gt s < IR MG SRl T Assistant,
Irving W. Davis, B.Sc. ..4ssistant and Deputy mn Charge of Moth Work.
Max P ZAPrR, BB 0 G s s FAMIINE G o T Assistant.
Miss GRACE A: FOOTE, B.A. ...  cwiioeinneenns Clerk and Stenographer.

Bl W onser, SeatnORRL b 00 Apiary Inspectors.

A. W. Yates, Hartford )

Messrs. Walden, Lowry, Davis, and Zappe have continued as
assistants and have aided in the general work of the department,
particularly the inspection of nurseries and of imported nursery
stock.

Mr. Walden has been in charge of all work during the
absence of the Entomologist and has done most of the photo-
graphic work of the department which includes the making of
negatives, prints, enlargements and lantern slides. He has also
devised and made certain pieces of special apparatus for photo-
graphic work. He was assigned the inspection of the mosquito
drainage work in Branford, Guilford, and Madison, and this
occupied most of his time during the summer. He was, however,
able to continue certain experiments on the control of the white
pine weevil at Rainbow.

Mr. Davis has been in charge of the field work in suppressing
the gipsy moth and the brown-tail moth, and has resided in
Danielson throughout the entire year, except from August 15 to
September 15, when he was in New Haven assisting in the annual
inspection of the nurseries of the State. Mr. Davis’ salary has
been paid by the Comptroller out of the gipsy moth appropria-
tion.

Mr. Lowry has conducted some field experiments in controlling
the insects attacking.cucumber, squash, and pumpkin at the
Station farm at Mt. Carmel. He also investigated an outbreak of
the eight-spotted forester, Alypia octomaculate Fabr., which
occurred in the city of New Haven. Mr. Lowry has done a
large pOI‘thl’l of the work of inspecting nursery stock, both that
growing in the nurseries of the State and that coming in from
foreign countries.
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. Zappe was employed during May and June in inspecting
trees for the white-pine-currant blister rust, under the
tion of the State Forester, and for these two months was on
ederal payroll. Under the direction of the Entomologist, he
carried on some detailed studies on the life history, distribu-
habits, and food plants of the imported pine sawfly, Diprion
ile. He has also made the laboratory and insectary records,
cted much nursery stock and has done considerable work
e insect collection.

ss Foote has done the stenographic and clerical work of the
, which consists of keeping all the records of inspection of
jes and of imported nursery stock, indexing literature and
t collections, writing letters, typing manuscripts, filing
s and pamphlets, etc. During her vacation and for a short
when she was called home on account of sickness, Miss
ce C. Heath acted as substitute.

Messrs. Coley and Yates have inspected aplarles as in former
ars, on a per diem basis, their wages and expenses being paid
rder of the Comptroller, on duly accredited vouchers, out of
ppropriation for the purpose.

1 the members of the staff and others mentioned above have
ed faithfully and conscientiously, and each deserves credit
whatever degree of success has been reached in the work of

New EQUIPMENT.

! urmg the early summer an out-door insectary about 10x 16 feet
ze was erected near the laboratory. It was built of a wood
€ covered with a strong galvanized wire netting having a fine
. At first a removable and adjustable canvas roof was
structed, but in the fall this was replaced by a more perma-
and stronger roof of boards and shingles. It was feared
t the canvas would not carry the weight of snow which some-
-accumulates during the winter. This building is shown on
T, a.

A microscope slide cabinet holding 1,500 slides, a No. 4402
¢ro-Tessar photographic lens, and a second hand No. 3 special
dak, fitted with Bausch and Lomb No. 11B Tessar lens and
pound shutter, have been purchased during the year.
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The insect collection has been enriched by a gift of 28 species
of beetles of the family Dytiscide, from Mr. F. Waldo Dodge of
Melrose Highlands, Mass. The specimens are correctly named
and neatly mounted, and supplement the other species of this
family in the collection.

-
-

CHiIEF LINES oF WORK.

The routine and control work required by law continue to
occupy a major portion of the time and efforts of members of
the department staff. This includes the inspection of nurseries,
inspection of orchards, gardens, greenhouses, etc., on request,
the suppression of gipsy and brown-tail moths, and the inspection
of apiaries. Since 1909, when nests of the brown-tail moth were
found on stock imported into New York State, we have endeav-
ored to examine all nursery stock entering Connecticut coming
from outside the United States, and this inspection has been
fairly complete since the establishment of the Federal Horticul-
tural Board with its excellent system of permits and notices, in
1912.

The gipsy and brown-tail moth suppression work has been in

immediate charge of Mr. Davis and has required much thought
and attention. As provided by law, the work was placed upon
a different basis beginning October 1, 1916. All bills are now
paid by order of the Comptroller on vouchers which have been
receipted and certified, and duly approved by the State Entomoio-
gist. The State Entomologist still has general charge of the
work, is authorized to make rules and regulations, and must
approve all accounts before they can be paid.

Under the new mosquito drainage law, the Director of the
Station is authorized to make rules and orders concerning the
drainage of swamp lands to eliminate mosquito breeding, and may
order any marsh ditched, whenever suitable funds have been
raised for the purpose. 'The Director is also charged with the
approval of the work, after which the towns are obliged to
maintain it.

As a large drainage project was under way involving all the
salt marsh areas in the towns of Madison, Guilford, and the
eastern part of Branford, the Director called upon the entomo-
logical department to inspect the work and Mr. Walden was
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assigned the task. This work required the most of his time from
pril I to September 1. Mr. Walden has also inspected about
000 feet of ditches cut in salt marshes in Saybrook and about
15,000 feet in the lower part of the West River marsh in the
wn of Orange near New Haven.

Experiments in controlling the white pine weevil have been in

inbow by Mr. Walden. The study of the imported pine sawfly,
iprion simile Hartig, commenced last year, has been continued
by Mr. Zappe under the writer’s supervision. A number of
teresting observations were made on habits and food plants,
and some new parasites were reared. This work was carried
on in the new out-door insectary.
Experiments in controlling the insects attacking squash, pump-
kin, and cucumber, and particularly the striped cucumber beetle
and the squash borer, were conducted by Mr. Lowry under the
writer’s supervision, at the Station farm at Mt. Carmel. One-half
~ acre of ground was devoted to this work and especially with the
- squash borer the treated rows gave a good crop of squashes,
while the untreated rows had many of the vines killed, resulting
in a small crop. This work will probably be continued next
year.
The Entomologist has kept under observation during the season
a scale-insect on silver maple.
The entomological supervision of the Station orchards at Mt.
‘ Carmel has been continued, and Messrs. Lowry and Zappe have
~ examined the young apple and peach trees for borers, as in
- preceding years.
- The Entomologist has given considerable time to forthcoming
¥ bulletins on insects to be published by the Connecticut Geological
- and Natural History Survey. Bulletin No. 22, “The Hymenop-
tera of Connecticut,” which is about to be issued, has required
reading and correcting of proof. He has also written a portion,
and edited the remainder of a series of papers on the “Hemiptera
of Connecticut,” which will appear as an early bulletin of the
Survey.

The following pages give a more detailed account of the work
of the department for the year.

- progress for several years, and during 1916 were continued at .
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INSPECTION OF NURSERIES.

This work was commenced on August.8, and finished October
11, and was done by Messrs. Lowry, Davis, Zappe, Walden, and
Britton. Dr. Clinton, Botanist, accorfipanied the party occasion-
ally and visited a few of the larger nurseries, giving particular
attention to the white-pine—c"unran‘% blister rust, which has been
found in two nurseries.

As was the case last year, the Ford car was used to transport
the men, especially to the larger nurseries. The car was thus
available for about a month, but was needed on the gipsy moth
work by Mr. Davis after September 15.

On account of the outbreak of the white-pine-currant blister
rust, an inspection of all white-pine plantations, where imported
stock was used, was made in May and June by Station men in
cobperation with the U. S. Department of Agriculture. This
work was in charge of Mr. W. O. Filley, State Forester, but
members of the botanical and entomological departments assisted.
Some of the larger nurseries had previously imported pines from
Europe and these were, therefore, inspected early in the summer.
All nurseries were inspected for this as well as other pests in
late summer, when the regular annual inspection was made. In
August and September this disease was found on currants in a
few nurseries and all diseased stock destroyed.

On the whole the nurseries were found to be in unusually good
condition, though the inspection was uncommonly rigid. In 37
nurseries no pests were found; in 23 there were traces of San
José scale. Opyster-shell scale was noted in 30; scurfy scale, 5;
euonymus scale, 2; pine leaf scale, 2; spruce gall louse, 10;
white pine weevil, 3; sawfly larvae on pine, 7; chestnut blight,
5; fire blight, 2; black knot, 6; white-pine-currant blister rust,
2; tulip tree scale, West Indian peach scale, Kermes, Lina scripta,
linden borer and leopard moth, 1 each.

In all cases the infested trees or plants were suitably marked
and reported to the owner with written orders regarding destruc-
tion or treatment. No certificates were issued unless these
instructions had been carried out.

Besides the regular inspection’and certification of nurseries,
six inspection trips have been made, and 19 parcel certificates
issued to persons who are not regular nurserymen, but who wish
to ship woody plants, and are unable to do so without certificates.
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 Four nurseries have been inspected twice, in addition to the

Of the 83 names on the nurserymen’s list, 15 are new since the
publication of the list for 1915. Three have discontinued the
pusiness in Connecticut. The area now devoted to growing
ursery stock in Connecticut is 1,526 acres. The list for 1916,
ogether with date and number of certificate and acreage of each,

 Nursery FirRMs 1N CoNNECTICUT RECEIVING CERTIFICATES IN IQIO.

No. of
Certificate Certif-
Name of Firm Address Acreage Issued icate.
\Iderson & Dell, The Misses ... Greenwich ...... 1" Now. 23,1 802
~ Barnes Bros. Nursery Co. ...... Yalesville ....... 155 Sept. 27, 749
B Wom H. New Haven ..... 1 Sept.27, 759
o e 2 SR SR Pomfret Center.. 4 Sept. 8, '734
Brainard Nursery & Seed Co. .. Thompsonville .. 6 Sept. 18, 741
IR MDD L Deebyi. Cie ik I/ wSept. 27, 51758
Bradley, Smith T. ..... QL R New Haven ..... | 1 ‘Sept.'13, 740
IS Co., S AL el Burnside! ...y 1 [VAug. 28, 729
Bretschneider, A. ............... Dantelson ...\ 3 Ot ot ban
BBl Bros, .. Westbrook ...... 2 Ok P 700
Blitroughs, Thos. E. ........... Deep River ..... 2ROt hT6,4 %705
B Co. IC.R. Manchester ..... 300  Sept.'s5, . 730
e o SRR SIS Groton. Ll 1) 1Octiitiox i 88
: Fhapman, (D12 M e e AT North Stonington 2 Oct. 9, 787
BEomstock & Lyon .............. Norwalk N7 60 Nov. 9, 800
Conine Nursery Co., The F. E... Stratford ....... 50  Sept. 29, 763
S N Ridgefield ....... 3O ctyiiz nliv6s

Conn. Agricultural College (Prof.

G Gulley) Vo ie il vad. 3 over R el 211 Oetii 172l ia60
Conn. Agri. Experiment Station ;
(W. O. Filley, State Forester) New Haven .... 1 Sept.27, %61

By W B s New Haven .... 1 Sept. 18, 742
4 Cross Highway Nurseries ...... Wiestport ... ...\ 6,11, 0Oct. /18, 1796
Dallas, Inc., Alexander ......... Waterbury ...... 3 iSept 20, 48
i Belin & Bertolf ................ Greenwich ...... 251 Ot V6 4 78T
(f, R ank ©o a0 Madison ... .0l Fit COICEAI 4T ey
- Elm City Nutsery Co., Wood-

mont Nurseries, Inc. ......... Woodmont &

a Faérﬁeld Landscape & Nurseries et R e o
R L L L e e Cannon Station. .

- Gardner’s Nurseries ............ Cromwell On Ig iﬁ; zg’ ig;
Geduldie, G., Estate of ........s Norwich .-...... ek 2: 770
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. Certificate
Name of Firm Addréss Acreage Issued
Goodwin Associates, Inc., The g

1 Evaara ol IR R e W S s e Hartford ..., .. T INOCENTT,
Hartford Park Commissioners ;

(G. A, Parker; Supt.) o, «a ... wHartford -1 b 3 Sept. 27,
Heath & :Co. i H: Sitcidsr ¥ s Manchester ol 50 Sept. 5,
Eiliard i ETT s e G L SonhdiView s BV OCE T,
Holcomb, Trving (2) ...t sas. SiSbULy v s T WOt
HHoran feSon) Jase Ul onis e Bridgeport ...... 1 Sept. 27,
Hotiston' & Sons, J: R. . i Mansfield ....... 35 0ctig,
Hoyt’s Sons Co., The Stephen .. New Canaan .... 300 Oct. 2,
Hubbard & Co., Paul M. ....... Brystolics: st 12 Octs 130,
R e Cal W Wi i s st e Hartfoad: . wiis 120 Oct "6,
Iisselee, Charles i Al Ly Stamford &

Greenwich .... 3 -Oct. g,
iellev i Tanresstiis e i i i New Canaan .... 5T 0Septy ‘0,
Kiellner; Herman: B o Jo il Danbugy onil. s IO T
Laurel Park Farm & Nurseries.. Burnside ........ Q0,4 1 et 16,
et ST ass o L b a8, W i East Haveni.:..n ¢ 1 1 iSepti13,
Mallett & Col iGo AT o L in . Bridgeport ...... e @t g,
Maplewood Nursery Co. (T. A.

Peabody. Mer.) L ihaiis Norwichlio, it 100 ct 16,
MatigoldbiBanmt oLl Qs o New (Canaan .40 1 W Sept. /1T,
MeBermort B Bud . v ol MWindser i, 0. T HOGE )
Meier & Gillette ................ West Hartford.. 2 Sept. 25,
Mumnirot@harles o fid, oo 8k New Haven .... 1 Sept. I3,
New Haven Nurseries Co. ...... New Haven .... 10 Dec. 1,
New Haven Park Commissioners

(G. X.' Amrhyn, Supt.) ...... New Haven .... 30 Oct. o,
New London Cemetery Ass'n.

(F: S. Newcomb, Brestiarin New London ... 1 Nov. 27,
Northeastern Forestry Co. ..... Cheshire fallivi 20 Sept. 9,
Qakland Nurseries .....c....... Manchester ..... 50 Sept. 5,
Palthet R ANE SE S Ao o T Stamford’ i 5 5 Oct | 4,
Park Gardensivs oo i ns Bridgeport ...... 14 SSeptl 27,
Pequod Nursery Co. (2) ....... Meriden ........ 15 Sept. 27,
Phelps, J. Wiesson L oui e, il Balton i waseii 1 Nov. 28,
Phelps & V. T. Hammer Co,,

e St T Y Branfords il 2 Nov. 28,
Brersprrinell ALCNg LR e Cromwell ....... 35 Aug. 28,
Blatt:Co, The Erank 5. '« New Haven ..... 1 Nov. 9,
Pomeroy, Edwin €. .. /bl Northville ...... 1R Oct e
Brrineton, CUOL " v iae i i ] Hartford, ... 1,/ Oct 20,
Raab.oJoseph O il s svss. o Ansonias i asal 1 . Sept. 27,
Reck Tulius . 04 o duitElen Bridgeport ...... 1 . Sept. 27,
Roehrichit Wik @G, ol i Sl IS Stratiord il s 1. Sept. 27,

No. of
Certif-
icate.

792

752
732
791
778
753
776
764
798
779

774
736
767
782
739
785

794
737
773
748
738
808

786

804
735
731
775
762
750
805

806
728
799
768
797
755
757
754
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No. of

Certificate  Certit-

Name of Firm Address Acreage Issued icate.

e, Henry A R Groton 1. sa 2 Nov. 25, 803 _
eb& e e N R R Waterbury ...... 1. iSept 200 1744
G Bridgeport ...... 2  Sept. 22, 746
St ). W. oo Flartford /.t g Tanl10)0 800
NG D Hartford ....... 3 Sept. 25, 1747
Bth Wilton Nurseries ........ South Wilton ... 5 Oct. 9, 784
mford Seed & Nursery Co. .. Stamford ....... Bl etiR 6, 11283
U e R R Bethel gt bt 2O et 960
Bl Nursery Co. ......... Bridgeport ...... 4 Septi 27, 756
i Schenck ... ... Rowayton ....... 2 Oct /1T, | 703
B (2) Marion ..... il e -Sept. 20, % F745
e GO, T Hartford oo 2/ 7l et Va5 780
A cthur T, ............ Wallingford .... 1 Nov. 20, 8or
ingford Nurseries (2) ..... Wallingford «: .. 10 =Sept. 27, 2 75T
B €0, C-E. ....o0ovuunn Manchester ..... 7. e S eptil (e g a g
le University Forest School.. New Haven ..... 2 Sept.27, 760
ung, Mrs. Nellie A. .......... Pine Orchard ... 1 Oct. 11, 789

e SR R SIS S R U 1,526 acres

i INSPECTION OF IMPORTED NURSERY STOCK.

necticut from Europe has not shown a material falling off,
ight be expected on account of the war. During the fiscal
just ended, we have inspected 291 shipments, containing
2 cases and 1,998,178 plants, as against 264 shipments, 1,349
ses and 2,102,222 plants the preceding year.
he same system of notices and permits arranged by the Fed-
I Horticultural Board as was used last year still remains in
'ce, and seems to be satisfactory. Altogether 300 reports of
Jction have been made to the Federal Horticultural Board.
e the past year this inspection work has required the equiv-
P t time of one man working 197 days of 715 hours each or
ut two-thirds of the working time of an entire year. The
of this work including time and traveling expenses, has
.nted to about $1,120.00 and has been paid from the appro-
tion for suppressing gipsy and brown-tail moths and for

ting imported nursery stock, by the State Comptroller on
accredited vouchers. :

'*ﬁ he quantity of woody, field-grown nursery stock entering °

A
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The sources of this stock are about the same as last year,
except that none was received from.Germany or Italy, and the
quantity from Holland shows an increase, and that from Bel-
gium a decrease. These differences are probably more apparent
than real, as it is understood.that considerable stock is trans-
ported from Belgium info Holland and then shipped to America.

The figures appear in the following table: '

SoURCES OF IMPORTED NURSERY, 1915-IQI6.

Country No. of Shipments No. of Cases.
Flolland il bt S SR S 154 1,432
Belpimm o Al LR e 75 380
Fnatceli eI N 27 168
Enpland RGeS SR S 20 82
Frelamdiy Do n BNl s 3 3
Sootlamd fuon s X N 8 : 9
Tapamise i L S R 4 28
ot ali i e T 201 2,102

In addition to the figures given above, notice was received
of 12 other shipments containing 42 cases. Of these, two ship-
ments were refused, two consisted of orchids and were examined
at the port of entry by Federal inspectors, five contained herba-
ceous plants, and one, seeds, and these were not inspected. One
never reached its destination, and one was retained in New York.

Of the 201 shipments examined, 94, or 32.3 per cent, were
found infested with various insects or plant diseases, some of
which may be considered pests. Some of the plant diseases were
identified by Dr. G. P. Clinton, Botanist of this Station, and
others and some of the insects were determined by specialists
of the U. S. Department of Agriculture at Washington. These
infestations are given in the following list:

INFESTATIONS FOUND, 1915-1916.

Plant Diseases.

Exobasidium on Azalea. (48 shipments.)
M. Debaerdemaeker, Evergem, Belgium (3); J. De Duysseleyr (5),
0. De Vuyst (5), K. J. Kuyk (2), Arthur De Meyer (4), Societe
Anonyme Horticole, Mont St. Amand (2), Ghent, Belgium; Bier &
Ankersmit (6), De Coster Bros. (2), Melle, Belgium; August
Toeffaert (4), Alphonse Colle, Destelbergen, Belgium ; Haerens Co.
(August Haerens) (2), Somergem, Belgium; De Bruyne Bros. (3),
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L. Ch. Vander Linden Bros., P. T. Vander Sypt, Loochristy, Bel-
gium; De Bruycker & B. Droesbeke, Wyncket St. Croix, Belgium
(2) ; De Bruycke & L. Driesbeke, Gand, Belgium; Van Dillewyn &
Thiel, Meirelbeke, Belgium (4). ;

. Crown gall.

On rose. King’s Acre Nurseries, Hereford, England; Vincent Lebre-
ton’s Nursery, La Pyramide-Trelaze, France; Levavasseur & Fils,
Ussy, France.

Pﬁyllosticta sp. on Rhododendron.
. Schaum & Van Tol, Boskoop, Holland.

- Phyllosticta aucubicola Sacc. on Aucuba.

D. Nieuwenhuis & Zonen, Lisse, Holland.

- Fungus on Palm.

P. T. Vander Sypt, Loochristy, Belgium.

- Sterile mycelium of fungus.

Ant. Roogen & Son, Hagerswoude, Holland.
Ascomycete, Immature, on apple. i
Franco-American Seedling Co., Angers, France.

_ Sclerotinia stage of Botrytis on Golden Privet.

W. Fromow & Sons, Windlesham, Surrey, England.
 Pestalozzia guepini on Rhododendron. (3 shipments.)s
Schaum & Van Tol (2), H. den Ouden & Son, Boskoop, Holland.

! Insects.
Opyster Shell Scale. On Buxus.
Ebbinge & Van Groos, Boskoop, Holland (3); J. Blaauw & Co,,
Schaum & Van Tol, K. Rosbergen & Son, L. D. Endtz & Co,,
W. Van Kleef & Son., Jac. Akerboom & Sons, H. M. Hardyzer,
D. Nieuwenhuis & Zonen, Lisse, Holland; Verkade Van Kleef,
Waddinxveen, Holland.
Diaspine Scale.
On Palms. Societe Anonyme Horticole de Mont St. Amand, Ghent,
Belgium.
On Aspidistras. K. J. Kuyk, Ghent, Belgium; Bier & Ankersmit, Melle,
Belgium.
On Bay Trees. Aug. Toeffaert, Destelbergen, Belgiﬁm.
Scale on Rose stock. L. Renault, Orleans, France.
Chionaspis salicis Linn. (egg stage) Green Ash cross stick. W. Fromow
& Sons, Windlesham, England.

Coccus hesperidum. Societe Anonyme Horticole de Mont St. Amand,
Ghent, Belgium.

- Pseudaonidia paconige Ckll. Rhododendron. Yokohama Nursery Co.,

Ltd., Yokohama, Japan.
Emphytus cinctus on Manetti stock. Franco-American Seedling Co.,
Angers, France; Hemeray-Aubert, Orleans, France.

On (?). G. Bernard (or Benard), Olivet, France; Levavasseur & Fils
Ussy, France. ,

Larvae on Manetti stock. Levavasseur & Fils, Ussy, France.
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Capsid. On Myrobolan plums. Doorne Bosch & Zoon, Veenham, Holland.

Psyllids on Buxus. Schaum & Van' Tol, Beskoop, Holland; Jac. Aker-
boom & Sons, Boskoop, Holland. *

Agelastica alni Linn! (3). /

H. den Ouden & Son, Van Gelderen & Co., Schaum & Van Tol,

Boskoop, Holland. b

Aleyrodes on Azalea. Van Dillewyn & Thiel, Meirelbeke, Belgium (2) ;
Aug. Haerens, Somergem, Belgium.

Woolly Aphis. Roots of Spruce Trees. Franco-American Seedling Co.

Apple. Franco-American Seedling Co., Angers, France.

Rhodites sp. gall. Rosa rubiginosa. G. Bernard, Orleans, France.

Cynipid gall on oak. Union Nurseries, Oudenbosch, Holland.

Coccinellid beetle. Vincent Lebreton’s Nursery, La Pyramide-Trelaze,
France.

2 Staphylinid beetles. Jac. Smits & Co., Naarden, Holland.

Tussock moth egg mass. On Maple. Ebbinge & Van Gross, Boskoop,
Holland (2). Union Nurseries, Oudenbosch, Holland.

On (?) Vincent Lebreton’s Nursery, La Pyramide-Trelaze, France.
Dead Lepidoptera. Arthur De Meyer, Mont St. Amand, Ghent, Belgium.
Lepidopterous cocoon. On Evergreen. Koster & Co., Boskoop, Holland.

On (?). Vincent Lebreton’s Nursery, La Pyramide-Trelaze, France;

De Bruyne Bros., Loochristy, Belgium; 2 parasitized. Ebbinge &
Van Groos, Boskoop, Holland.

Lepidopterous larva, probably Pyralid. On Azalea. Van Dillewyn &
Thiel, Meirelbeke, Belgium.

Empty cocoon and larval skin of Gipsy Moth. On Apple. Franco-Ameri-
can Seedling Co., Angers, France.

Dipterous pupa. On Rhododendron. C. Van Kleef & Co., Boskoop,
Holland. :

Coleopterous larva. On Rhododendron. C. Van Kleef & Co., Boskoop,
Holland.

Empty Sawfly cocoon. Levavasseur & Fils, Ussy, France; De Bruyne
Bros., Loochristy, Belgium.

Sawfly larvae and pupae. Vincent Lebreton’s Nursery, La Pyramide-
Trelaze, France.

Work of borers in roots of oak. Louis Leroy’s Nursery Co., Angers,
France.

Spider’s eggs on Buxus. Ebbinge & Van Gross, Boskoop, Holland.

Centipede in packing material. Schaum & Van Tol, Boskoop, Holland.

INSPECTION OF APIARIES,

The total number of apiaries inspected in 1916 is 467, as
against 494 for the preceding year. The cost per apiary and per
colony averaged slightly more than in 1915. As in former years
Mr. H. W. Coley of Westport has made the inspections in
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field, New Haven, Middlesex, and New London counties,
nd Mr. A. W. Yates of Hartford has covered Litchfield, Hart-
ord, Tolland, and Windham counties.

Some inspections were made in each county, but, of course,
in each town. In all g6 towns, as against 9o last year, were
sited by the inspectors, and apiaries were examined in each
n. This is a larger number than has even been visited before
q a single season since the advent of apiary inspection in Con-
ticut in 1909. Of this number the towns of Ashford, Ansonia,
thany, Brookfield, Brooklyn, Canaan, East Haddam, Green-
ch, Guilford, Hampton, Huntington, Kent, Mansfield, Monroe,
New Milford, Newtown, North Haven, Norfolk, Orange, Plain-
d, Prospect, Salem, Salisbury, Scotland, Sharon, Simsbury,
outhbury, Southington, Stafford, Suffield, Tolland, Willington,
Vindham, Wolcott, and Woodbridge were not covered in the
ork last year, and apiaries in the towns of Ansonia, Ashford,
thany, Brookfield, Canaan, Guilford, Kent, Monroe, New
ilford, Orange, Plainfield, Salem, Salisbury, Simsbury, Tol-
d, Wolcott, and Woodbridge have never before been officially
pected. In Fairfield county 117 apiaries were inspected, in
artford county 98, and in New Haven county 71. In each of
fairfield and New Haven counties, 21 towns were visited by the
nspector, and in Hartford county 18 towns.

~ Foul brood was found in all the counties of the State, European
- foul brood occurring in seven towns in Fairfield county, 10 towns
New Haven county, two towns in Middlesex county, seven
‘towns in New London county, four towns in Litchfield county,
five towns in Hartford county, six towns in Tolland County, and
six towns in Windham county. Both European and American
~ foul brood were found in one town in New London county, one
- town in Middlesex county, and in three towns in Fairfield county.
- The percentage of diseased apiaries and colonies is somewhat
 less than last year for European foul brood, but slightly greater
- for American foul brood.

The statistics regarding the apiaries inspected in each town
~in each county are given in the following tables, the summary
- appearing on page 82.
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S 1,916' InspectedNB'is‘:stlgéLesQuarantined Insplggfego%?s:::sed*
No..Apiala‘es g No. Colonies sgx COUNTY
Inspected Diseased* Quarantined Inspected Diseased*

FAIRFIELD COUNTY. : L R vi 3t o 67 71
Bethellh el Sl e ok 18 fivg ) 54 2 East Haddam ......... 9 4 0 83 6
Bridoepotty Lo gl Y o o 58 o E "7' _0 5 ;;
Brookdield b ithee "L 0 0 32 o LoxpoN COUNTY.

IDanbaryi. ol il 13 0 0 141 0 ah 2 5 5 6 3
1025 RO e S 2 0 0 56 0 i I 1 o 4 i
Hgstan i it e 2 0 0 83 0 Wiontville ............. 10 6 o 36 0
Fairfield .. 0o til., . 9 0 o 94 0 B Tondon ........ 1 1 o R0 B
Greenwich: Wil Lol 4 0 (s} 60 o S 3 o g 133 o
Hubtingtom 2a: Lol I 17 0 7 51 B vme: ... 2 1t o 52 ek
Monroe ..... PRl iy 3 2 (o] 81 3 o I 6 5 B 13 o
New Canaan ......... 6 ol| 0 28 0 B feriord ... 3 = o 50 Y
NeWwtowtl Vb e 4 3% I 60 8 G Sy e o 1L et U,
Norwalk i e i 4 0 ) 33 0 28 17 o 317 30
Readdignl (0 ST 5 (o] 6] 34 o HFIELD COUNTY
WRidgefield il il i 3f 0 64 Al Canaa.n ............... 10 I o 67 3
Stamtordin s vl 5 38 o 51 8+t : " Harwinton ............ I 6} o 1 0
Strattordy e 2 [} o 45 o L R 5 1 o 40 I
Tptirnhull i e 3 0 0 69 o i New Milford ......... 3 0 0 3 0
Wiestonl lo 2 HE Il S 3 o 0 20 o LR 3 1 ) 9 2
WeStport . ouhsiiini s 6 o 0 66 0 Salisbury ......... L 6 0 0 27 0
NMiltoh s il 75 I 0 197 2 i R 8 0 0 30 o
B = = = iy fiGrTington ...\ ..... 11 6 o 58 7
y 117 15 1 1,333 35 S L e s 16

New Haven CoUNTY. 47 9 0 235 13

Ansonia ...t B 2 1 (o) 15 2 RTFORD COUNTY.
Beacon Falls .......... 1 0 0 4 0 ‘Berlin ............. s 6 0 0 66 0
Bethany ........ LR 1 0 o 5 o Bloomfield ............ 9 5 1 133 11
Chahips o 6 0 o 76 0 tal L 2 2 0 6 4
Derby 2 2ttt oo 6 o 0 74 0 East Hartford ........ I o 0 3 0
Gailford a1l 0 2 1 0 9 3 East Windsor ........ 4 0 0 14 0
Elamden | f g e 2 0 0 9 o E“ﬁel.d --------------- : 5 o 0 9 5}
INFadisonillLERE e R I 1 0 29 I : Farmington ........ S 3 0 0 35 0
Meridens s n i i 12 2 I 129 4 Glastonbury .......... 15 ¥ 0 67 4
) Middlebury ........... W . 5 43 35 B bord ) 11 0 0 61 o
Milford s 3 0 o 26 0 Manchester ........... I 0 0 4 0
Naugatuck ............ 4 1 I 37 12 : P.lalnvﬂle ------------- 4 3 0 14 7
New Haven ..........% 3 I 0 8 N Slme}“Y ------------- 3 o 0 10 o
North Haven ......... 2 o o 79 o SOuthmgt_on .......... 6 0 0 54 0
Oranpel| ELUHIRLR L 1 0 0 1 o South Windsor ....... & o 0 31 0
Brospect. il il 9 1 0 88 8 Suffield ............... 9 0 0 27 o
St o 2 0 0 16 0 WFSt Hartford ....... 1 I 0 65 3
Southbury i nse il i 4 I 0 12 I W‘,nd5°r ------------- I 0 0 4 0
Waterbury ............ B 0 o 37 ) Windsor Locks ....... & 0 ) 28 )
Woleoth o .iniiias e, 1 1 1 18 18 = art — Ay e
Woodbridge .......... 2 o 0 3 0 98 12 1 631 29
71 11 3 718 86

RS b L o e i o]

g et ol LM L) )
SRy Iaaind ) 04 (Sl b A Y] m
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No. Apiaries No. Colonies
Inspected Diseased* Quarantined Inspected Diseased*
ToLLAND COUNTY. T
Andover ..... TSN e 3 1 0 9 6
Boltori i) bl ied 4 “0 0 7 o
Covenirye S0 SLSs0 Sl 11 3 0 88 27
Bllithgfon i s auui Ui R g 0 12 0
Mansfield ............. [ {28 1 o) 62 4
Stafford el 2 I o 18 I
Bolland, e Siah s 2 I 0 18 1
VECTTIOT - el & et 18 8 o o 74 o
Wallingtorn Lol Gos i Tl 6 0 49 22
48 13 o 337 61
WinpEAM COUNTY.
Ashtordsisetmadlt L=l I 0 0 10 o
Broollyiy ' oe i el S 3 1% 0 27
Hamptonh 4 i s Ll ! 23 0 10
Killinely T sl o 1 0 20 2
Plamnfields. . o oe v 4 1 (o] 15 I
Bomifret v il ith 8 1 0 34 I
Pltnannlcax i G 9 1 o 22 2
Seotlandil w b ws e 4 - (o] 0 25 0
NWandHia i i s % 2 0 14 11
42 9 o 177 22
SUMMARY OF APIARY INSPECTION.
County No. Towns No. Apiaries No. Colonies
Inspected  Diseased Inspected Diseased
Bidiefieldri. g sl 21 117 15 1,333 35
Newthlavens . .0t b 21 71 i1 718 86
Middlesex ........... 2 16 7 150 13
New London ........ 8 28 17 317 30
Litchheld! ol i oo 8 47 9 235 13
Elartiordw i it g 18 98 12 631 29
fhallandis: e et ot 9 48 13 337 61
Witidham o e f 0 42 9 177 22
96 467 93 3,808 289

* European foul brood unless otherwise indicated.
+ An apiary with both American and European foul brood.
+ One apiary infested with sacbrood.
§ Two apiaries with disease of adult bees.
|| One apiary killed by European foul brood.
 One colony has American foul brood.
#* Two colonies with American foul brood.
++ Six colonies with disease of adult bees.
4+ One colony with sacbrood.
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Apiaries Colonies
e R R G SRR S 467 3,308
d European foul brood ................. 88 275
. s R 18.8 7.05
ed American foul brood ................. 5 6
el S G 1.07 i
B icbrood Lol 2 2
number of colonies per apiary ........ 8.34
L T O R RN e R $750.34
B e apiary (...l it 1.61
B tnericolony. ... L. e e .19

CONTROLLING THE GIPSY AND BROWN-TAIL
i MOTHS.*

By W. E. Britton and Irving W. Davis.

twithstanding the fact that the law provides that towns
 when ordered by and under the direction of, the State
mologist, suppress the gipsy and brown-tail moths, it was
t best, for the present at least, to keep the gipsy moth
n the hands of trained men. It would be very difficult,
impossible, for the several towns to secure trained and
ienced men for this work, and consequently the results
they might accomplish would not be of maximum effec-
S. Plans to this effect were, therefore, prepared, and
lans, together with the more important purchases of sup-
and equipment, have been duly approved by the Station
L of Control, as provided in Section 3, Chapter 267, Public
of 1915. The following pages give a brief account of the
accomplished under the act.

GIPSY MOTH WORK.

~ Arra INFESTED AND CHARACTER OF INFESTATIONS.

e beginning of the fiscal year 20 towns were thought to
ested by the gipsy moth, but during the winter Ashford
found infested by the Federal scouts, making 21 in all.
S€ towns have a total area of about 730 square miles and are

Ené)alper was included in the report, which the law requires the
ntomologist .to make to the General Assembly. It is here given
t emendations.
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Thompson Brooklyn Voluntown
Putnam Hampton Griswold
Pomfret Chaplin Sprague
Woodstock Sterling Lisbon
Eastford Plainfield North Stonington
Ashford Canterbury Stonington
Killingly * _ Scotland Groton

Since the manuscript of this paper was prepared, the Federal
scouts have found an infestation in Mansfield near the eastern
boundary. As Mansfield contains 46 square miles, the total
infested area must now be regarded as 776 square miles.

All of these towns are shown on the accompanying map,
figure I.
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F1G. 1. Map of Connecticut, shaded portion showing area now infested
by the gipsy moth.

The worst infested towns are Thompson, Putnam, Woodstock,
and Pomfret, having an area of about 172 square miles. The
number of infestations in each of these towns was found to be
somewhat less than during the preceding year, as the following
table will show :
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Town Number of Infestations
1915 1916
ThomPSOR .3 i e, Ly dlens 166 100
ButnamiEie Sl ol i s Sl 24 21
fWoodstockss i satiai i 40 21
(20avh ] (e AN S 22 27
Total ikt aia s il iy 252 169

~ M. Davis employed scouts from about November 1 to May 1,
and during this time they searched the towns of Thompson,
stnam, Woodstock, Pomfret, Killingly, and Brooklyn, and
stroyed all egg clusters found. All other towns were searched
“the Federal scouts. No gipsy moths were found in the
towns of Sterling, Voluntown, Sprague, and Lisbon, and none
were found in Killingly by State or Federal scouts, though one
erpillar was reported by Mr. Woodward from East Killingly,
the Rhode Island line. Fewer infestations were also found
- Hampton, Griswold, and Groton, though more were found
in Eastford, Scotland, Canterbury, Chaplin, Stonington, and
North Stonington. The same number occurred in Brooklyn and
ainfield, and the additional town of Ashford was found by the
‘ederal scouts to be slightly infested in four places.

ORGANIZATION.

Irving W. Davis, B.Sc., a graduate of the Massachusetts Agri-
tural College, class of 1911, was already in charge of this
ork at the time the law was enacted, and on my recommenda-
n, he was formally appointed Assistant and Deputy in Charge
Moth Work by the Board of Control of the Connecticut Agri-
ultural Experiment Station, as provided in Section 3 of the act.
.~ hroughout the year Mr. Davis has resided in Danielson, where
‘he may be reached by telephone, 28-3, or by mail. He has also
~employed men for the necessary work of scouting, cutting brush,
' Spraying, applying tanglefoot, and examining the sticky bands.
‘Trained scouts have been paid the same wages as is paid by the
‘Federal Bureau of Entomology for this work, viz., from $2.56
to $3.20 per day, the latter being paid only to foremen who
- have had much experience. As our appropriations have never
adequate to cover the entire work, we have been obliged
“.to depend on the cobperation of the Bureau of Entomology, and
- 1t frequently happens that both State and Federal men may be

el i Ve S
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employed in the same vicinity, or perhaps board at the same
place. Consequently it seemed desirable to make hours and
wages correspond as nearly as possible.

Untrained men have been employed temporarily for cutting

"brush and handling hose for $2.00 per day.

In general the men are mot allowed their expenses, except in
special cases where moved from one town to another or where
sent on trips involving an actual outlay.

The number of men employed has varied from 8 to 25 as the
exigencies of the work required.

COOPERATION WITH FEDERAL AGENTS.

From the start there has been the most cordial cooperation
between the Federal and State forces seeking to control these
dangerous insect pests. As a rule, each year the territory has
been divided, each covering a portion and being responsible for
it. As a Federal problem, perhaps the most important phase
of this work is to prevent the further spread of the gipsy moth
to other states; hence many towns not known to be infested
have been examined by Federal men. On the other hand it
seemed to us a better use of State funds to expend them in
eradicating known infestations, rather than in hunting for new
ones. Consequently during the year just closed, the Federal men
have scouted the outside towns or those on the border of the
infestations, while the State forces have endeavored to suppress
the pest in the area most thickly infested. Even the Federal
scouts have often been placed under the general supervision of
Mr. Davis, and have reported all infestations to him. Likewise
he has reported to the Federal agents all infestations found by
the State scouts. Our thanks are due to Messrs. A. F. Burgess,
L. H. Worthley, and other members of the Bureau of Entomology
for this cooperation.

EQUIPMENT.

No extensive equipment has been added during the fiscal year,
but free use has been made of the power sprayer, the Ford
touring car, and the motor cycle and bicycles purchased during
the preceding year. Four sets of tools and four tool boxes were
purchased for the scouting crews at a total cost of $85.38.
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SUPPLIES.

‘For spraying the trees in and around the principal infestations,
tons of arsenate of lead were purchased at a cost of $295.76,
for banding the trees in and around the infestations, one
of tanglefoot was purchased at a cost of $375.00. A portion
ach kind of material was not used and is available for the
ng seasomn.

METHODS OF SCOUTING FOR EGG-CLUSTERS.

‘Since the gipsy moth passes the winter in the egg stage, locat-
and destroying the egg-clusters has proven one of the best
thods of controlling this pest.

The scouting for these egg-clusters, as it has been carried on
onnecticut, is commonly known as “roadside scouting.” By
is is meant the examination of all trees outside of woodland,
nd in wooded areas to examine or “scout” the trees for a dis-
nce of from 50-200 feet from the clearing, the distance depend-
on the species of trees and type of growth. Recent work by
e United States Department of Agriculture has shown that
s insect is spread principally by means of wind, and, there-
re, it is necessary to scout carefully all windswept areas, pay-
particular attention to the apple and oak trees, which are
favorite food of the gipsy moth.

The organization has consisted of from one to four crews,
ch group or crew having at least four men and a foreman.
e men or ‘“scouts,” as they are termed, are each equipped
th a small mirror and a knife, the end of the blade of which
curved. The former is used to examine the under side of
cks, cavities in old trees, etc., while the latter is used to pull
pieces of dead bark, and for the man to mark his tree. Each
n is given a special mark when he begins work, and it is
uivalent to his writing his name on each tree that he examines.
Hor example:—Scout J. J. Fitzgerald while scouting in the
town of Killingly uses the mark —L, and all trees in that town
hich bear that mark show that he has examined them and is,
therefore, responsible for them. Should any egg-clusters of the
‘moth be found on that tree later, the man who examined it
Could be ascertained immediately. The foreman of the crew is
ot allowed to mark a tree until after a scout has done so, and
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when the foreman’s mark appears it places the responsibility on
him. This also has the additional advantage of keeping the
foreman behind his men so that he can follow their work better.

Besides the equipment that éach man carries, each crew is
required to have with it at all times, a can of creosote, a can
of white paint, and a Small hatchet. Each crew has a box of
tools which is left at the boarding-house. This box contains
axes, saws, etc, to be used in chopping out around the
infestations.

The men are required to work eight hours a day. They leave
their boarding-house at 7 o’clock and their time begins at 7.30.
The working period is from 7.30 to 12.00 and from 12.30 to 4.00,
after which they walk home in their own time. In the case of
stormy or inclement weather, the men chop or burn brush around
the infested localities, but if the day proves too stormy they are
allowed to return to the boarding house, but are subject to the
foreman’s call up to 3 o’clock in the afternoon.

TIn order to make the work as simple and as efficient as pos-
sible, blue-print maps are made of the roads in each town, and
each road is lettered, the main roads being lettered as A, B, C,
D, etc., while the side roads are designated according to their
location as A1, A4, B14, Co, etc. One of these maps is given to
the foreman, and on this he designates the infestations found;
another copy is filed in the office of the State Entomologist at
New Haven, and a third is retained by the deputy.

Gummed paper arrows are used to enable anyone familiar with
the work to find the crews. The foreman leaves one of these in
front of the boarding-house each morning, with the arrow point-
ing in the direction that the crew is working. On this arrow is
written the date, time the arrow was placed there, where the
crew will work that day, and the foreman’s initials. One of
these arrows is also placed at each crossroad that is passed, and
bears a legend similar to the first.

Reports are made by the foreman twice each week, and con-
tain the name of the town being scouted, the date, the fore-
man’s name, the name of the road worked, the number of miles
scouted each day, the miles of wooded growth, the time lost
and the reason, the number of trees examined (apple and shade),
and if any infestations are found, the owner of the land, his
address, the location of the infestation and the number of
egg-clusters.
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When the work has been completed in a town a similar report
 is sent in, which covers all of the infestations in that town.

APPLYING AND INSPECTING BANDS.

- During the first part of May the trees in and about the infested
Jocalities are scraped so as to smooth the bark, but not enough
o injure the cambium or inner bark, and the tree is banded
.thh a sticky substance known as ‘“tree tangle-foot.” This pre-
' vents the gipsy moth caterpillars from crawling up the trees, and
s these localities are visited every day or so during the caterpillar
eason, the young caterpillars may be easily destroyed. The
aterpillar season lasts from the middle of May until the middle
last of ]uly

‘1cycles in the work, but in the outlymg districts where the
estations are far apart, motorcycles have been used in visiting

SPRAYING.

In case any of the infestations assume a serious nature, we
to spray them during the month of June. At this time the
erpillars are rather small and it does not require as much

enty of surface to hold the poison. The mixture used is
rsenate of lead, 6 pounds in 50 gallons of water. The spraying
1s accomplished by the use of a Fitzhenry-Guptill power sprayer.

k to hold the mixture. In spraying these localities, 1,500
eet of hose is used, and in the running of the sprayer a crew
f about four men besides the engineer and nozzleman are
equired. This past season this machine was used to spray 60
f the worst infestations in the State.

DetaiLs or Girsy MoteE Work BY TOWNS.

- The details of the infestations and of the suppression work in
- €ach town have been prepared by Mr. Davis, and are described
 briefly in the following pages:

Thompson—100 infestations—1,359 egg-clusters.

Thompson covering an area of 49 square miles, and situated
'.' as it is on the border of Rhode Island and Massachusetts, has




Qo CONNECTICUT EXPERIMENT STATION REPORT, 1916.

always been the most seriously infested of any of the Con-
necticut towns, and this past year hds proved no exception.

The number of infestations (100) showed a decrease from
the previous year when 166 were located. These infestations,
however, were well distributed throughout the entire town,
although a large number were situated in the vicinity of the
road leading from Brandy Hill to Webster, Mass. In this
group was located the largest infestation found during last
winter, numbering 398 egg-clusters. Large infestations were
also found near the village of Grosvenordale, on the State road
about a mile south of Wilsonville, and on the road from Brandy
Hill to the Quaddick reservoir.

During the early part of the summer work, several of these
infestations showed a large number of larvae, and 39 of the
most serious infestations were sprayed. The work closed on
the 22d of July, but this town with the rest of the infested area
will be thoroughly scouted this coming winter.

Woodstock—=21 infestations—127 egg-clusters.

The finding of only 21 infestations in the town of Woodstock
during the winter of 1915-16, reduced the number of colonies
almost half from the previous year when 40 were located.

The majority of the infestations found were in the vicinity
of the villages of East Woodstock and West Woodstock, with
scattering ones in various parts of the town. One infestation,
which was found about a mile and a half south of West Wood-
stock, was perhaps the worst one in the town this season. Here
several large larvae were found outside of the banded area, but
by doing extra scouting in that locality the number was greatly
diminished before the end of the season.

None of the gipsy moth colonies in Woodstock were sprayed,
as they were not deemed serious enough to warrant it, and on
July 22d the work of patrolling the banded area closed for the
season.

Putnam—21 infestations—141 egg-clusters.

The gipsy moth infestations in the town of Putnam numbered
21, and while 10 of these contained only a single egg-cluster
each, there were several comparatively large ones. The largest
in the town was one of 52 egg-clusters, which was located near
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e Woodstock line on land owned by Mr. Henry Maynard.

rly in the season a number of larvae were found here feeding
small oak growth, and this infestation together with 8 others
the town was sprayed.
Among other infestations of importance in Putnam, were
se located on the State road about two miles east of the city
f Putnam, one in the south part near the grounds of the Put-
m Country Club, and one on a cross-road a mile to the east
f the city. This last mentioned infestation was located on a
yadside apple-tree, and during the early part of June a large
mber of gipsy moth caterpillars were found feeding on low
sh on the opposite side of the road. This brush was cut
burned, and the remaining foliage on either side of the road
as sprayed. The last few visits to this infestation failed to
eal any larvae, and it is believed that this infestation together
ith the others in this town have been exterminated.

Pomfret—27 infestations—686 egg-clusters.

The first part of the scouting done in Pomfret last winter was
the eastern section of the town, and as there were but few
festations located, it was believed that this town was com-
atively free from the pest. As the work was carried to the
estern portion of the town, however, a number of infestations
ere located on a thickly wooded ridge which extends north and
south along the western border of Pomfret.
Here the most serious 1nfestat10n in the State was found, con-

woodland. This growth was thinned and the remaining trees
banded with tanglefoot, and the entire area sprayed. During
e woodland scouting in August this section was again covered,
and 20 egg-clusters found. (See plate II,b.)

- Just previous to the spraying work a number of egg-clusters
‘and larvae were found close to an infestation in the northern part
of the town near the Putnam and Woodstock lines. This was
 thoroughly sprayed, and by the end of the season we were unable
to find any more larvae in this vicinity.

Eastford—j5 infestations—93 egg-clusters.

Of the five infestations found in Eastford, four were located
1 in the eastern part of the town near the Pomfret line, while the

\
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fifth, a pupa case, was found on the road leading from Phoenix-
ville to Ashford. (s

The work of patrolling the infestations was carried on here
as in the other infested towns, but none of the colonies in this
town assumed serious nature.

Ashford—49~ infestations—20 egg-clusters.

The scouting during the winter of 1915-16 found the town of
Ashford infested by the gipsy moth for the first time. Four
infestations were located, the largest consisting of 12 egg-clusters
and situated about two miles south of the village of Warrenville.

During the summer work only eight gipsy moth caterpillars
were found in this town. (See plate II, a.)

Killingly—o infestations—o egg-clusters.

Although this town has been infested for the past two years,
a thorough scouting, and later a careful trailing, failed to reveal
any egg-clusters of the gipsy moth.

Toward the latter part of the caterpillar season it was reported
that a gipsy moth caterpillar had been taken in East Killingly
near the Rhode Island line, but an examination of the nearby
trees failed to show any evidence of the pest.

Brooklyn—z2 infestations—13 egg-clusters.

The two infestations found in the town of Brooklyn were widely
separated, one being in the southwestern corner, and the other
in the northeastern corner of the town. At the former no larvae
were found, but at the latter several appeared early in the season
and this infestation was sprayed. No caterpillars were found
after the middle of July, and at the time the summer work closed
this infestation appeared free from the pest.

Hampton—6 infestations—151 egg-clusters.

Six infestations of the gipsy moth were found in the town of
Hampton during the last winter, and all of them were grouped in
the northwestern corner of the town. The largest of these con”
tained 127 egg-clusters, and was located in an old orchard owned
by Mr. Fowler. This infestation assumed a serious nature early
in the season, and that together with the neighboring growth was
sprayed with arsenate of lead.
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he other infestations, while showing a number of caterpillars
the early part of the work, were apparently free from the
. pefore the season closed.

Chaplin—2 infestations—16 egg-clusters.

"{uring the scouting in the town of Chaplin two colonies of
moths were found within its limits. Both of these were
‘the eastern part of the town near the Hampton line, and con-
ed 4 and 12 egg-clusters respectively. The latter was on the
road just below Clark’s Corner. Here a few caterpillars
taken early in the summer, but nothing was found the latter
of the season.

Sterling—o infestations—o egg-clusters.

rin‘zgr the winter of 1915-16 this town was thoroughly scouted,
no signs of the gipsy moth were found.

Plainfield—1 infestation—160 egg-clusters.

he 01‘11y gipsy moth infestation found in the town of Plain-
eld during last winter was located in the western part of the
vn near the Quinebaug River. This numbered approximately

1¢ nearby undergrowth. During the month of June a number
; ae were taken here, but none were found during the later
its to this infestation.

Canterbury—r10 infestations—211 egg-clusters.

Lthough six of the 10 infestations in the town of Canterbury
€re of but a single egg-cluster each, two rather large colonies
e located. One of these was situated on the land of Mr.
les Hyde near the road leading from Brooklyn to Canter-
Vs ar}d the other a little to the west of the village of West-
ster on land owned by Mr. Davis. The former contained 8o
the latter 115 egg-clusters. ;
I}ese two infestations were the most serious in Canterbury
In each case the underbrush was cut and the trees pruned,
S Several larvae were taken early in the season and none later:

believed that both of these colonies were exterminated
ore the summer work finished.

vark ka4
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Scotland—4 infestations—24 egg-clusters.

Of the four infestations located in the -town last winter, one
found in the woods close to the Hampton line was the largest.
This consisted of 18 egg-clusters and was the only colony in
the town where any larvae were_ taken during the summer.
Thirteen caterpillars were taken early in the season, but during
the later visits none were found.

Voluntown—o infestations—o egg-clusters.
No egg-clusters were found in this town during the past
winter’s scouting.

Griswold—2 infestations—6 egg-clusters.

There were two gipsy moth colonies found in this town during
the winter scouting of 1915-16. One of these colonies consisted
of one egg-cluster and was found near the banks of the Quine-
baug River, while the other, a colony of five egg-clusters, was
located in the southeastern corner of the town near the Preston
line. Several larvae were found at the latter infestation early
in the season, but during the last few weeks of the work none
were taken, and it is hoped that both of these colonies have been

exterminated.

Lisbon—o infestations—o egg-clusters.
The town was scouted last winter, but no evidence of the gipsy
moth was found.

Sprague—o infestations—o egg-clusters.
No signs of the gipsy moth were found in Sprague during the
past winter.

North Stonington—2 infestations—71 egg-clusters.

Two infestations were found in this town, one a pupa case
and the other a colony of 71 egg-clusters. The latter was located
in an orchard about a mile to the west of the North Stonington
post office. This infestation was rather serious and was not
sprayed, owing to the need of the sprayer in the northern towns.
Extra scouting work was done in this locality, and when the
season closed over goo caterpillars had been destroyed.
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Stonington—2 infestations—s55 egg-clusters.

- Only two colonies of gipsy moths were found in Stonington
‘during the scouting of 1915-16. One of these was found near
‘Wequetequock and the other in Pawcatuck near the city of
Westerly, R. I. Neither of these colonies showed many larvae
; ring the summer work, and during the later visits none were
found.
4 Groton—T1 infestation—1 egg-cluster.

- The result of the scouting in the town of Groton during last
nter was the finding of a small egg-cluster on Pearl Street in
the village of Mystic. This infestation was watched during the
ummer, but no larvae were found.

STATISTICS OF INFESTATIONS.

- The statistics of the infestations for each town are given in the

owing table:
No. No. of No. of No. of

. Town Totoesisia: Hbaroned . Apiiens A ggstens (' Tarims o

hompson ........ 100 1,350 5,605 39 11,006
@otdstock ....... 21+ 127 615 0] 562
.......... 21 141 1,243 9 7,007
.......... Z7 686 3,749 10 5,700
......... 5 93 371 o 42
.......... 4 20 204 o 8

......... o 0] o] o ¥
......... 2 13 43 1 65
......... 6 151 129 I 4,176
........... 2 16 49 0 42
........... 0 o 0 0 5}
......... 1 160 17 0 785
....... 10 BT AT 501 0 135
.......... 4 25 289 o 130
....... o o o o o
......... 2 6 113 (o] 53
........... o 6} o 0 0

.......... 0 o

6rt.h Stonington.. 2 71 6(3) g 988
....... 2 55 38 (o} 70
........... I I 16 0 0
Wotals ...... ., 210 3,135 13,165+ 60 31,671

* ;
g Tﬁp:(;‘;?g to the t(})lﬂice by Mr. Woodward of East Killingly.
1 ition to this number of bands, b i
; ed in Thompson and Stonington. e
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Apple trees examined by State scouts during the winter
1915-16: ?

TROMPSORS e o5 TR e 2 et S 38,277
Wioodstock: <0 e Durems SERRERRRRRR 53,583
R m o on o (GRS AR U 14,861
Pomdret: L iaoies sl R AREROT ) L) 49,256
Killinelyh (e et S8 i sl o 22,060
Brooklyn ..... MG e e e e 26,642

O EAl e I\ R 205,579

Shade trees examined by State scouts during the winter
1915-16 (Shade trees counted are only those which stand within
100 feet of a building. No record was kept of roadside trees
examined) :

Thonipaonsa B LIGTRe SRR sl e il 8,200
Woodstoek et L Daeii o e lols 0,356
Pataamt 2ol v i L sy oL g 4,429
At retl B e s R o 0,702
Il g (o oW Rl e 5,481
Brookiyn. b e e e S R 5,014

4 13 £ b ey e e e AL e 42,272

Total expended by the State in gipsy moth work for the year
ending September 30, 1916, $11,491.42.

BROWN-TAIL MOTH WORK.

The last two years ending September 30, 1915, saw such an
increase of the gipsy moth in Connecticut, that it seemed best
to use the most of our available funds in the control of this
serious pest. The brown-tail moth work done during this period
had, therefore, not been in the eastern towns of the State, which
were known to be infested with this pest.

Upon examination of this section last fall it was deemed advis-
able to have the four towns in the northeastern corner of the
State, namely,—Thompson, Woodstock, Putnam, and Pomfret,
take measures to destroy this pest within their respective limits,
as provided by law. Accordingly Mr. J. H. Osgood of Putnam,
who has had much experience in this particular line of work,
was appointed agent in each of these towns and whenever pos-
sible trained local men to help him in the work. Through this
same means these four towns were scouted and the following

sl aa S G D R ST
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ple shows the number of webs destroyed and the amount

pended
Town Webs destroyed Cost Reimbursed by State
Bitiotnpson ... 000 1,652 $ 72.51 $ 36.25
BG0dstock .. L 7,518 212.50 106.25
s TR 3,008 81.00 41.50
T e A SRR PR 2,272 01.00 45.50
Blata]l Nl eni L 14,450 $457.01 $220.50

During the month of March when there were several heavy
now storms, the gipsy moth crews were located in Killingly, and
on days when they were unable to scout, they spent their time

vebs were cut and burned, the most of them being taken in the
own of Killingly, although some 500 were found in the town
of Brooklyn.

It has been our custom to have a few trained men scout the
wns just west of those known to be infested with this pest and
der the Federal quarantine, and during last winter Mr. John
Osgood took charge of these men. No new towns were found
Dbe infested, and a decrease was noted in those towns near the
border, a few of which Mr. Osgood examined for the purpose of
etermining the spread of parasites. The cost of this work of
‘scouting along the border of the quarantined area was $186.61.
e total cost to the State for brown-tail work was $416.11.

PRESENT APPROPRIATION,

Out of the biennial appropriation of $21,000.00 for suppressing
ipsy and brown-tail moths, and inspecting imported nursery
ock, we have expended $13,026.20 distributed about as follows:

" Brown-tail moth work, including 50 per cent rebate to towns

b o Bt g e SR i S S e et SR 416.11
finspecting dnipastedimugsery istoele) vme S ior o i L e o 1,119.67
B —
$13,027.20

18 This leaves only $7,972.80 for the coming year.
3 FEDERAL EXPENDITURES IN CONNECTICUT.

In addition to the total amounts expended by the State, Fed-
vé}'al agents in hearty cooperation with us have expended nearly
'$15,000.00 in gipsy moth work during the year just closed.
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STATE APPROPRIATION FOR NEXT BIENNIAL PERIOD.

It will be seen from the foregoing that during the past year
about $28,000.00 has been expended in ‘this work in Connecticut
by the State and Federal Government. In case large additional
infestations should be discovered, our funds would be wholly
inadequate ; consequently, we have asked for an appropriation
of $60,000.00 for this purpoge‘ for the two fiscal years ending
September 30, 1919. '

Future WORK AND RECOMMENDATIONS.

In future moth work it will be necessary to employ more
crews and to start trailing. By “trailers” we mean the men
who examine the towns and check the work of the scouting
crews. These are very important, as they furnish the main office
with data of the exact results accomplished by each crew. I
would also recommend the purchase of more spraying equipment,
because our present outfit is inadequate and will not enable us
to spray many infestations in the short time when spraying can
be done. More bicycles are also needed; though we have pur-
chased some bicycles, the majority that we use have been bor-
rowed from the Federal Government. More motor vehicles will
soon be needed. Judging from our experience with motorcycles,
apparently Ford automobiles are about as cheap to operate and
can be used on the work throughout the winter. If the infesta-
tions increase to any alarming extent, it will probably be advisable
to establish a parasite laboratory within the State. This could
be maintained in conjunction with the Federal work, and the cost
would be insignificant in comparison with the results obtained, as
parasites help control both the gipsy moth and the brown-tail
moth.

A DESTRUCTIVE APHID ON TURNIPS.

Aphis pseudobrassice Davis.

On September 19, Mr. A. N. Farnham telephoned to the Station
regarding serious injury to his turnips and kale by aphids, and
requested an inspection. In company with Mr. Farnham I visited
the farm that day, and saw several fields where damage had been
done. One of these fields, which is situated just west or north-
west of Pine Rock, contained two or three acres of turnips. A
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jon (perhaps a half acre) had been planted to white egg
arnips and the plants had been killed. These plants were of
d size but had at first turned yellow, then brown, and now
y were entirely dead and lay flat upon the ground. This had
| happened within a few days, and the plants went down very
quickly after the presence of the aphids was noticed. The other
portion of the field was covered with rutabagas or Swedish
t rnips, which were attacked and injured though not as yet
lled. There were patches here and there where the leaves were
irning yellow. Plate V, a shows the edge of the field, and
here the rows of white egg turnips had been killed. In another
d south of Pine Rock eight rows of white egg turnips were
idly being destroyed by the aphids, though at this time the
eaves were still green and turning yellow. When visited October
the plants were nearly all dead. Swedish turnips on either side
of the egg turnips had not as yet been greatly injured, though
‘infested.

" We also examined a newly-set field of kale on the top of the
hill along Osborn Avenue. The plants were already infested.

IDENTITY.

 Considerable material was gathered and taken to the laboratory.
Some of the leaves were photographed and are shown on plate
IV, b. Some of the aphids were mounted on slides, and were
entified as the turnip aphis, Aphis pseudobrassice Davis, a spe-
cies described in 1914, by Mr. John J. Davis of the Bureau of
" Entomology. In order to verify the identification, some of the
 slides were sent to Dr. Edith M. Patch, of Orono, Me., who
: reported that the determination was correct for most of the speci-
- mens, but that on two of the slides, another species, the green
‘peach aphis, Myzus persice Sulzer, was present. After this we
- examined much material and mounted a good series of specimens,
- and can state with certainty that the turnip aphis was by far
- the most abundant, and was evidently the one chiefly responsible
3 for the damage.

DISTRIBUTION.

~ Apparently this aphis was widely destructive in 1916, as com-
- plaints were received from A. N. Farnham and W. L. Mitchell,
~ New Haven; Charles M. Jarvis, Berlin, and D. L. Clarke &
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Sons, Milford. Mr. Huber, vegetable grower, also reports con-
siderable damage around East Hartford; and at Green’s Farms.
We examined specimens, however, only from Mr. Farnham’s
' field, though we understood that the insect was destructive
throughout Highwood. Presumably the same species is also
responsible for the injury elsewhere.

»

DisTRIBUTION IN OTHER STATES.

According to Paddock*, the turnip aphis has been recorded
from New York, Indiana, Minnesota, Oklahoma, Louisiana,
Florida, and Texas, and probably occurs throughout the United
States. In general it has probably been mistaken for Aphis
brassice, as it feeds upon the same kind of plants.

Lire HisTORY.

No life history studies of the turnip aphis have been made in
Connecticut and most of the observations on record are from
Texas. It is not known where the aphids pass the entire season,
but they appeared on the turnips in August and September and
were found there until the following May. In the spring the
infestations are heavy in Texas and continue until the crops are
harvested or otherwise disposed of.

The species reproduces asexually in Texas where 19 genera-
tions were recorded between January and the following August.
The sexual forms are unknown.

DESCRIPTION.

The original descriptionf of the turnip aphis is as follows:

“Wingless viviparous female:—Entire body pale whitish green, head
slightly dusky. Abdomen with a longitudinal row of impressed dots
along each side in line with the cornicles; also on each side of the median
dorsal line is a row of transverse shining areas with a réticulated surface,
those on the last four or five segments usually united; and a similar row
of smaller ‘areas on each side. These shining reticulated areas contrast
with the rest of the body which is dull and very slightly pulverulent.
Thoracic segments with similar transverse areas. In specimens just molted
the entire body appears shining and reticulated.

* Bull. 180, Texas Agricultural Experiment Station, 1915.

+ Canadian Entomologist, Vol. xlvi, page 232, 1914.
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yes black. Antennae blackish excepting segments I, 11, and basal half
of III which are pale; reaching a little beyond the middle of the body;
oment IIT longest, it being half to three-fourths longer than VI filament;
gments V and VI base with the usual distal sensoria. Beak reaching
oxae of second pair of legs. Legs pale with dusky joints, the tips of
tibiae and all of the tarsi black. Cornicles pale with the tip dusky,
htly swollen towards the tip and constricted just before the apex, and
noticeably longer than the cornicles of 4. brassice. Cauda conical, and
isky to blackish.
“Measurements, as follows (averages from six individuals) : Length of
dy 1.66 mm.; width 1.00 mm.; cornicle 0.226 mm.; cauda 0.140 mm.;
enna I, 0.080; II, 0.061; III, 0.399; IV, 0.202; V, 0.160; VI, base
0122 VI, filament 0.287; total average length 1.311 mm.

The turnip aphid, A4piis pseudobrassice, winged female, greatly

- “Pupa. Head dusky, remainder of body cream color or with a faint
Sreenish tint, and covered with a slight whitish pulverulence, excepting
3 shining areas which are covered with a noticeable reticulation, and
vhich are placed as follows:—a row of oval or transverse areas on each
Ai‘de of the median dorsal line and a row of smaller and more circular ones
&ferad of these on each side, about in line with the cornicles.
~ “Eyes black. Antennae pale dusky, the distal ends of segments being
Ore'so, relative lengths of segments as in the winged female. Wing pads
‘ ckish. Legs pale dusky with the joints, distal end of tibiae, and tarsus
blackish. Cornicles dusky, paler at middle, blackish at tips, and similar in
5 ape to those of the wingless female.

@ . ) .

Winged vrz{zjzarous female:—Head and thorax black. Abdomen pale
pple green with a tint of nile green and a row of three black spots on
ch side anterior to the cornicles; a row of small impressed dots on

[t ":::" s (,”}\
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each side dorsad of the larger spots; and in addition a few scattered
inconspicuous dusky markings on the dorsum, and the last three segments
with black transverse, dorsal median markings:~

“Eyes black. Antennae black; almost reaching to base of cornicles;
segments IIT and VI filament subequal; stgment III with 19 to 26 moder-
ately tuberculate circular sensoria irregularly placed, IV with 6 to 1o,
often more or less in a row, Vand VI base with the usual distal sensoria
and not infrequently segment V bears one or two near the base. Wings
with black and rather conspicuous veins, and the terminal branch of the
media nearer the apex of wing than where it first branches. Legs with
femur pale brownish to blackish, tibia pale brownish with tip black and
tarsus black. Cornicles dusky, paler at tips, and shaped as in the wingless
form. Cauda concolorous with the abdomen or paler. Measurements as
follows (averages from six individuals) : Length of body 1.4 mm.; width
of body 0.66 mm.; length of wing 2.4 mm.; width of wing 0.9 mm.;
antenna I, 0.069; II, 0.061; III, 0.363; IV, o.ag1r; V, 0.165; VI, base
0.126; VI, filament 0.358; total average length 1.333 mm.; length of
cornicle 0.172 mm.; of cauda 0.134 mm.”

Host PLANTS.

This aphid is found upon turnip, raddish, cabbage, cauliflower,
kale, rape, kohl-rabi, collard, rutabaga, mustard, lettuce, and
bean in Texas. Paddock* states that there is a period of four
or five months when it is not found upon these cultivated host
plants. This suggests an alternate host, but the plants are not
known.

In Mr. Farnham’s field aphids were found on the weeds and
upon horseradish plants growing near the turnips. Their pres-
ence in such cases, however, may have been accidental or on
account of their great abundance, and does not necessarily mean
that these plants are real hosts.

INgurY TO CROPS.

The injury is due to the large number of aphids sucking out
the sap. When the infestation is severe, the leaves turn yellow
and later brown, and soon wither and die. In regions of
extensive areas devoted to truck crops, especially cruciferous
plants, serious damage may result.

At Mr. Farnham’s the infested turnips and kale were entirely
killed. As there were many other fields in the same locality
and nearly all similarly affected, it must have caused thousands
of dollars of damage in the State in 1916.

* Bull. 180, Texas Agricultural Experiment Station, I9I5.
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NATURAL CHECKS.

In Mr. Farnham’s three fields, two of which were perhaps
half a mile apart, lady beetles were abundant in both the larval
d adult stages and many pupae were fastened to the under
ides of the leaves. The commonest species observed were the
ne-spotted lady beetle, Coccinella ix-notata Hbst., and the five-
potted lady beetle, Coccinella transversoguttata Fabr. (I-notata).
any leaves were found which were entirely cleaned of the
phids by the lady beetles, though there were plenty of cast
kins showing that aphids had been present and abundant. In
exas Aphis pseudobrassice is strongly parasitized by two
menopterous parasites, Dieretus rape Curt. and Lysiphlebus
estaceipes Cress. These were not observed by us in connection
with this aphid in Connecticut in 1916.
. When examining this aphid material in the laboratory, it was
‘noticed that a few individuals had been killed by a fungous
sease. These were shown to Dr. G. P. Clinton, Botanist of
‘the Station, and at his request sent to Dr. A. T. Speare of the
ureau of Entomology at Washington, who is at work on this
group of fungi. Dr. Speare identified it as Entomopthora
phidis Hoff.
- On October 2, this fungus was far more noticeable than on
;the previous visit and the under surface of the leaves was covered
t}viﬂl aphids which had been killed by it, and giving the leaf a
brownish color. Many of the wingless aphids showed a pinkish
olor, which, as Dr. Clinton pointed out, is an indication that
they are infected. He examined several and found mycelium in
;’c\l;leir bodies. These fungous-killed aphids are shown on plate
B, b.
k. These natural checks did not combine to save the crops at
Mr. Farnham’s in 1916, bright as the outlook appeared for them
0 do so. They were too late. Conditions for their rapid multi-
- Dlication were favorable only after the aphids had increased to
- Such an extent that the plants had died from their attacks.

REMEDIES.
At the start it seemed doubtful if artificial remedies could be

'f. employed to advantage in control of this pest, particularly after
- the whole field became infested. Mr. Huber suggested that
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where colonies first started here and there in a field, straw be
burned over the infested plants in erder to kill the aphids and
prevent their further spread. i

In Texas many tests were conducted to control this aphis by
spraying and by fumigating.  One of the most successful was
spraying the under leaf *surféce by means of an elbow tube and
nozzle, using common latndry soap, 1 lb. in 7 gals. of water.
Even though this treatment could not be applied to the whole
field, it might well be employed to kill the first colonies as they
appear in spots over the field.

LITERATURE.

Davis, John J., Canadian Entomologist, Vol. xlvi, page 231, 1914 (original
description, with figures).

Paddock, F. B., Texas Agricultural Experiment Station, Bull. 180, 1015
(full account).

~ THE CONTROL OF APHIDS IN FIELDS OF
SEED BEETS.

In the Report of this Station for 1915, page 191, is a brief
account of damage in Milford to fields of seed beets owned by
the Everett B. Clark Seed Company. Three species, Aphis
rumicis Linn., Macrosiphum solanifolit Ashm., and Myzus per-
sice Sulz., were present on the plants as well as on lambs’
quarters and pigweed growing about the field, though the first
species, being much the most abundant, was probably responsible
for most of the damage.

On June 20, 1916, the writer visited the fields of the Clark
Seed Company with Mr. F. E. Rogers, of the New Haven County
Farm Bureau. At this time the brown species, A. rumicis, had
just commenced to form colonies around the succulent stem and
leaves near the tops of the taller plants, especially around the
margins of the field. Only a few individuals were present in
each colony and the plants had not yet been injured. We ex-
amined several fields, none of which were exempt, as small
colonies were detected here and there, usually occurring on the
upper portion of the tallest stalks and being more numerous
around the edges of the field.
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 Mr. Clark was advised to send a careful man through the
ds with a small knapsack spray outfit and to spray thoroughly
t portion of each plant seen to be infested. “Black Leaf 40,”
teaspoonful in a gallon of water with a little soap added,
‘the material used. A second visit was made in company
Mr. Rogers, July 11. We saw innumerable places where the
ay had hit the aphid colonies and there were many dead aphids
the stalks and leaves. On the whole the treatment had been
ctive. A few living aphids were found here and there, and
Clark promised to go over the fields again, and it surely
uld pay to do it. At this time there was promise of a heavy
p of beet seed, and by checking the aphids so as to protect the
ts for another month, the crop would be sufficiently mature
) be safe from injury.

‘This treatment is far less expensive than to spray all the plants
the field, even with a power outfit, and by taking it in season
aphids can be controlled by killing them when the colonies
small though conspicuous and before they spread to all the
nts. The writer believes this to be an important point in the
eatment of other kinds of aphids also, though some crops do
lend themselves so well to it as does the beet seed crop.

&

THE WHITE-MARKED TUSSOCK MOTH.

Hemerocampa leucostigma, S. & A.

rom time to time serious damage is done to shade trees in
e larger towns and cities on account of the attacks of the
te-marked tussock moth, the larvae of which feed upon the
es. Thus, in various times outbreaks have occurred in
ashington, Baltimore, Philadelphia, New York, Albany, New
ven, Providence, Boston, and probably in many other cities.
is insect is usually a greater pest in towns and cities than in
e open country, yet in 19o8* it caused serious damage in the
ple orchards of western New York, one grower estimating
s loss as high as 25 per cent of the total value of the crop.
t has been taken repeatedly in Connecticut on both orchard

*Bulletin No. 312, New York (Geneva) Agricultural Experiment
ation, 1909.
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and shade trees. In 1905* it was abundant in New Haven and
Hartford and defoliated many shade,trees including elm, chest-
nut, horse chestnut, and poplar, and again in 1916 it was notice-
able in many towns of the State.” In Albany and Troy, N. Y,
more than thirty years ago Dr. Lintner observed a different
form of injury by the citerpillars of this insect. They ate the
tender bark of new shoots of the elm, thus girdling them and
causing them to break off and drop to the ground. In a paper
read in 1895 Dr. Lintner} states that this girdling has been
observed each year since 1833.

Tz
Fic. 3. White-marked tussock moth. a, larva: b, female pupa: ¢, male
pupa: d, e, male moth: f, female moth : g, female laying eggs : h, egg-mass:
i, k, cocoons—all slightly enlarged. (After Howard, Bur. Ent., U. S. Dept.
Agr.)

B Report Conn. Agr. Expt. Station, page 230, 1905.
+ Report, New York State Entomologist, 11, page 124, 1805.
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; During the season just closed, the white-marked tussock moth
has been received at the Station 17 times, including three times
~ from points in New York State. In most cases it was reported
from shade trees, but in one instance the caterpillars were feed-
ing on peach and in another on quince.
 In September specimens were sent us from New London with:
2 request for an inspection, as it was feared that the gipsy moth
as present there. Consequently Mr. Davis visited New London
September 22, and found the insect in question to be the
white-marked tussock moth, which was abundant there.
, The egg-clusters are conspicuous on the trunks and larger
. branches of trees during the winter months, where they appear
- as white foamy masses, characteristically shown on plates VI,
“? and VII, a and c.

L1ire HisTorY AND HABITS.

~ Along the coast and up the river valleys and in fact over most
. of the area of Connecticut, there are two generations each year
- of the white-marked tussock moth. Felt* reports that only one
: generation occurs normally in Albany, and there are at least
three annual broods in the vicinity of Washington, D. C.
~ The insect passes the winter in the egg stage. These eggs
~ hatch in May in Connecticut, and the young caterpillars feed
* upon the under side of the leaves eating at first only the green
~ portion and leaving the veins and upper epidermis. As the
caterpillars increase in size, they eat holes entirely through the
. leaves, and when nearly full grown are voracious feeders and
. devour the whole leaf except perhaps the largest veins. The
- larval or caterpillar stage lasts about five weeks, during which
~ time the caterpillars molt or cast their skins five times. When
. nearly mature the caterpillars have the habit of crawling con-
- siderable distances, and are able to go over the ground from
one tree to another. If numerous, they migrate from the
defoliated trees, and may be seen crawling over fences, sidewalks,
or upon vehicles, and in this way they spread to other trees.

It is usually about the first week in July in Connecticut when
the mature larva transforms. It spins some silken threads and
‘with them mixes some of the long hairs from its own body,

* Insects Affecting Park and Woodland Trees, Vol. 1, page 135, 1905.
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forming a gray cocoon, which is usually placed on the rough
bark of the trunk or larger branches, though sometimes on the
small twigs or leaves, and on buildings, fences, and monuments,
The insect remains in the cocoon about two weeks. The male
on emerging flies about and is attracted to lights. The female,
- having no wings, cannot fly, and though she may crawl short
distances, usually deposits her cluster of eggs on the old cocoon.
The egg-mass is pure white, of a frothy texture, and contains
from 100 to 500 eggs. Itis shown on plate VII, a. The eggs laid
in July soon hatch and the caterpillars feed through August
and into September, when they become full grown and pupate.
In 1905, the adults emerged from many of these cocoons.
Normally the winter is passed in the egg state, though Packard,
quoting Riley* states that occasionally a living pupa may be
found in the winter.

Foop PLANTS.

The white-marked tussock moth has a long menu, including
nearly all kinds of fruit trees, most of the forest and shade trees
except conifers, as well as many common shrubs. Among the
shade trees, poplar, elm, horse chestnut, linden, and soft maple
seem to be preferred.

DISTRIBUTION.

The white-marked tussock moth is found from Florida to
Nova Scotia and as far west as Nebraska. It is probably the
most abundant in southern New England and the Middle Atlantic
States.

DESCRIPTION.

The caterpillars are distinguished by the four yellow or white
brush-like tufts of hair standing upright in a row on the back.
A broad black band extends longitudinally alongthe back, bor-
dered by yellowish subdorsal stripes. Laterally the caterpillar is
dark gray with yellow tubercles. Head bright red. There are
two long pencils or plumes of black hairs projecting forward
over the head and one similar plume extending backward at the
tail. This is one of the most striking and beautiful caterpillars
found in Connecticut, and may often be seen crawling on the

* Fifth Report, U. S. Entomological Commission, page 264, 1800.
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'ewalk, trunks of trees, fences, etc. When fully grown the
terpillar is about one and three-fourths inches long, and its
reneral appearance is shown on plate VII, d.

The female is about five-eighths of an inch long, gray, and
yingless, and resembles the female canker worm only larger.
The male has a wing-spread of about one and one-fourth inches
d is dull gray with rather inconspicuous marking on the fore
wings, with slender body, and large and feathery attennae as
own on plate VII, b. The cocoons are dark gray or slate-color,
d about three-fourths of an inch long.

ough irregular in shape and size. They are usually laid upon
e old cocoon and are pure white and very conspicuous.

PARASITES AND NATURAL CHECKS.

It is known that certain species of birds feed upon the cater-
lars, especially in their younger stages. Unfortunately native
ds are not sufficiently abundant in cities to hold the moth in
* check. The robin, the Baltimore oriole, the yellow-billed cuckoo,

the whip-poor-will, the phoebe, the chimney swift, the blue jay,
and the English sparrow have been observed feeding upon the
caterpillars. Several insect parasites have been recorded. In
" New York State in 1908, the ichneumon flies (Pimpla) Scambus
inquisitoriellus Dalla Torre (= inquisitor) and (P.) S. con-
" quisitor Say, were abundant, the former being the more numer-
These two species infested about 95 per cent. of all the

Around Geneva about 60 per cent of all cocoons were parasitized,
‘ and in some orchards around Lockport the parasitism reached
- 80 per cent.

. Dr. L. O. Howard* states that in Washington in 1895 about
90 per cent of the larvae were killed by parasites. Of these
- Scambus inquisitoriellus D. T. (Pimpla inquisitor Say) and Chal-
. cis ovata Say were the most effective. He also records the fol-
- lowing as primary parasites of the white-marked tussock moth:
. Scambus marginatus Provancher, (Pimpla annulipes Say) Amor-
. phota orgyie How, Meteorus communis Cress., M. hyphantrie

* Technical Series, No. 5, Division of Entomology, U. S. Department of
Agriculture, 1897. 1

The egg-masses are usually about one-half inch in diameter '

[y
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Riley, Limneria valida Cress., Limneria-sp., Theronia fulvescens
Brullé., Apanteles delicatus How., Az hyphantrie Riley, 4. par-
orgyie Ashm., Pteromalus cuproideus How, Cratotechus orgyie
Fitch, and Telenomous orgyie Fitch. In addition to these pri-
mary parasites Howard lists a-large number of hyperparasites
which often counteract thé good done by the primary parasites
in checking the white-marked tussock moth. Several two-winged
or dipterous parasites have been reared from the cocoons, as
follows :—Frontina aletie Riley, F. frenchit Williston, Tachina
mella Walker, T. clisiocampe Townsend, Euphorocera claripennis
Macquart, Exorista griseomicans Van der Wulp, Winthemia
quadripustulata Fabricius, Sisyropa sp. ‘

CoNTROL MEASURES.

There are two chief methods of controlling this insect: (1)
by poisoning the foliage, and (2) by destroying the egg-clusters.

Spraying. A thorough spraying of the foliage in June will
destroy the larvae of the first brood. Lead arsenate (3 Ibs. of
the paste in 50 gallons of water) is probably the best poison for
this purpose. As it adheres well to the foliage it may not be
necessary to repeat the application, unless the second brood cater-
pillars are very abundant and migrate from adjacent unsprayed
trees. In such cases they will be able to find sustenance on foli-
age which has formed subsequent to the application of the
poison, and a second spraying in August may be advisable.

Destroying the Egg-clusters. The destruction of the eggs
is often the most economical method of destroying the pest, and
this can be accomplished in two ways; (1) by scraping off and
burning the egg-masses, or (2) by treating them on the tree with
something that will prevent their hatching. The former method,
is practiced in New York and some other large cities, where men
employed for the purpose become very expert in the use of 2
specially made tool, consisting of a small hoe blade mounted on
the end of a long pole. By means of this tool many of the egg-
clusters can be reached from the ground and dislodged. But if
left upon the ground and not destroyed, these eggs will hatch.
Hence they should be gathered and burned or saturated with
creosote to prevent hatching. ° :

ROSE CHAFER. T3z

simpler method is to soak the egg-masses in situ with crude
osote by means of a brush or sponge mounted on a long pole.
s can be dipped in the creosote and pressed against the egg-
cses. As the creosote discolors the pure white eggs, it is easy
distinguish the treated from the untreated eggs. This creosote
 Jong been used to kill gipsy moth eggs and is effective if a
Geient amount of the liquid is used to thoroughly soak through
he mass. Otherwise some of the eggs may survive.

Tt should be borne in mind that the treated and discolored egg-
lusters will remain for a time on the bark, and render the trees
e or less unsightly. In case of choice shade trees near the
Jome, it may be advisable to remove them, just for the sake of
pearance.
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THE. ROSE CHAFTER.

Macrodactylus subspinosus Fabr.

Or many years this insect has caused much damage to grow-
fruit and garden crops in Connecticut, and it was particularly
blesome in 1916.
the Report of this Station for 1903, page 259, is a brief
regarding damage to young peach fruits by rose chafers
the injury is shown on plate XII, b, of the same Report.
ide from a mere mention this is the only place in the reports
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of the State Entomologist where any information is given regard-
ing the rose chafer. A brief account of its injury, life history,
and the control methods to be used against it is' given here for
the information of the many orchdrd and garden owners who
suffer from its ravages throughout the State.

It is generally considered that ‘the rose chafer is a much more
serious pest on sandy soils, for it breeds chiefly on such soils:
The soil is sufficiently sandy in Connecticut for it to be present
in destructive numbers all over the State, but it is especially
abundant along the coast.

DISTRIBUTION.

The rose chafer occurs from Canada southward to Virginia
and Tennessee and as far west as Colorado and Oklahoma. The
region of its greatest abundance and, therefore, of its greatest
destructiveness, is in Southern New England and the Middle
Atlantic States. Though it has been reported as especially
destructive in certain sections of Maryland, Virginia, West Vir-
ginia, Pennsylvania, New York, Ohio, Indiana, Illinois, Ne-
braska, Kansas, Michigan, Vermont, Massachusetts, and Rhode
Island, it is not uniformly destructive throughout these states,
and does little damage on the larger areas where the soil is a
heavy clay. As has already been stated, the insect breeds in
sandy soils and may be expected to cause its greatest devastation
over sandy areas.

Injury CAUSED BY THE ROSE CHAFER.

Injury to Plants. Grapevines were injured by the rose
chafer as early as 1810, and always have been a favorite food
of the beetles, which emerge in this latitude just before the
middle of June and begin their attack at the blossoming time
of the grapes. They eat away the blossoms and newly set fruit,
often entirely destroyin:gr the crop. They also feed upon the
leaves, riddling them and sometimes almost defoliating the vines.

Though grape vines have long been a preferred food, the rose
chafer is by no rieans confined to them, but attacks all kinds of
trees and shrubs. Fruit trees are often seriously damaged, and
the work of the adult beetles is common on shade trees. Plate
IX, d, shows some small peaches which have been eaten by the
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s. The writer recalls that in 1906, in Stonington nearly all
e native vegetation was attacked and many of the cultivated
rees and shrubs had their leaves riddled. Even the greenbrier,
ilax sp. was defoliated. In fact when these beetles are excep-
1ally abundant, almost all forms of vegetation are attacked and
oured. Plate VIII, b, shows the characteristic injury on a
h leaf.
e of the most disgusting forms of injury caused by the rose
r is that which this insect inflicts upon choice flowers, such
ses, paeonies, and late blooming iris in the garden. Plate
a, shows the chafers feeding upon a rose. White roses and
paeonies are especially sought by the beetles, which eat holes
he petals, and soil the flowers so that they are worthless. They
ittack pink and other light-tinted varieties, but seldom molest
dark ones. As the light-colored flowers are usually the most
ctive in the ornamental garden, they cannot well be eliminated
vor of the dark colors. The beetles are usually on hand in
e to attack roses and paeonies.
ury to Chickens. It is not wholly as a pest of plants
we must consider the rose chafer an injurious insect. It has
en been stated that chickens would die soon after eating the
es. This was first called to the writer’s attention by Pro-
r G. H. Lamson, Jr., of the Connecticut Agricultural College
Storrs, who has recently published a short account of his
estigations.* From 15-20 rose chafers are enough to kill a
k-old chicken that eats them. It takes from 25-45 rose chafers
1 a chicken three weeks old. Mature fowls and chickens
weeks old and upwards are seldom killed. An extract was
from rose chafers and this, when injected into rabbits,
them in a few minutes. These results lead Professor
on to believe that rose chafers contain a neuro toxin which
cts the heart action of both chickens and rabbits, and renders
a dangerous food for young chickens. Chickens, therefore,
d be kept in a mowed field away from grapes, flowering
108, or herbaceous plants during rose chafer time and espe-

¥ when rose chafers are abundant.
‘i

tnal of Economic Entomology, Vol. 8, page 547, 1015.
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Lire HISTORY.,

The beetles emerge from the ground and attack plants usually
about June 10-12 in New Haven. The earliest record in the
Station collection is June 9. Of course, this date varies some-
what each year according to climatic conditions, yet it is fairly
constant for a given locality. I well remember hearing a fruit
grower state that the beetles had not failed for many years to
appear on June 12 at his place in North Windham. The beetles
" are usually feeding for about four weeks, and are present for
about six weeks, though diminishing in numbers toward the end
of this period, then they disappear entirely. There is only one
generation or brood each year. Soon after emerging the beetles
mate, and they are usually found in pairs on the foliage. The
female lays her eggs singly, a few inches below the surface of
the ground, usually depositing from 24 to 36 eggs. The eggs
soon hatch and the young larvae feed upon the succulent roots of
grass and other plants, becoming full grown by late autumn when
they descend deeper into the ground below the frost line. The
following spring in April or May they ascend, transform to
pupae in earthern cells, and from two to four weeks later the
beetles dig their way out into the open air and attack the plants.
The adult lives, on the average, about three weeks.

DESCRIPTION.

The adult beetle is yellowish-brown with head, thorax, and
body together about one-third of an inch long, and with long
sprawling legs. There is usually a greenish tint on the thorax
and the legs are deep honey-yellow with black spines. The beetle
is shown on plate IX, c. ;

The larva is yellowish-white with pale brown head. The egg
is smooth, oval, about 1.5 mm. in length, white, and semitrans-
parent. Two eggs as laid in the soil are shown on plate IX, b,
about two and one-half times enlarged.

CoNTROL MEASURES.

The rose chafer is an exceedingly difficult insect to control by
ordinary measures, and though many practices have been advised,
most of them have proved unsatisfactory when the beetles are
present in large numbers.
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'Spraying with Arsenical Poisons. Grapes in the vineyard
<hould be sprayed heavily and thoroughly just before the blos-
yms appear and again after the blossoms fall, using lead arsenate
(paste) 5 lbs. in 50 gallons of water. This spray may also be
applied to the foliage of any shade trees or ornamental shrubs
ound the place, and also to fruit trees unless the fruit is nearly
dy to harvest. Even when covered with this poison, the leaves
and fruit will often be somewhat injured, because the beetles are
bliged to do considerable feeding before they obtain enough
poison to kill them.
Covering with Bags or Netting. The newly-set clusters of
rapes are often enclosed in a paper or cloth bag which is pinned
ightly around the stem. This will protect the fruit from being
“injured by the rose chafer as well as several other insect pests,
and is a practice that may well be adopted on a small scale, as
the home garden. It is hardly practicable in the vineyard.
ikewise choice shrubs and small trees may be protected by
overing them with mosquito netting to keep away the beetles.
Hand Picking. When the beetles are on flowers, like roses,

bout the only remedy. A good way to destroy them is to drop
hem into a tin can containing kerosene.

~ Cultivation. It has been found that the pupa is easily
~ destroyed, while the larvae and adults are hard to kill. This
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EXPERIMENTS IN CONTROLLING THE STRIPED
CUCUMBER BEETLE AND THE SQUASH BORER.

By W. E. BrirToN and QUINCY S. Lowry.

At the Station farm, Mt, Carmel, in 1916, one-half acre of
ground was assigned to this department for use in field experi-
ments in the control of certain insects attacking cucurbits. Chief
among these insects are the striped cucumber beetle, Diabrotica
vittata Fabr., and the squash borer, Melittia satyriniformis Hiibn.,
though observations were made on the squash bug, Anasa tristis
Degeer, and some other species. All plants were grown from
seed planted May 25. The following varieties were grown:
Cucumbers—Davis Perfect, White Spine, and Long Green;
Squashes — Fordhook, Delicata, Boston Marrow, Hubbard;
Pumpkin—Small Sugar. These tests do not show satisfactory
results, and we expect to continue them. Nevertheless, they indi-
cate certain possible lines of treatment, and the uselessness of
others, so we mention them here.

StripED CUCUMBER BEETLE.

Striped beetles were more abundant than the writers have ever
seen elsewhere. They attacked both cucumbers and squashes
before they appeared above ground and nearly all plants were
ruined, notwithstanding the various treatments applied. Con-
sequently it was necessary on June 23 and 24 to replant the whole
field. The plants in some of the rows were covered with pro-
tectors as shown on plate I, b, and if applied early enough, these
protectors will probably prove as effective as any treatment. In
most cases, however, beetles were already at work on the stems
of the plants below the surface of the ground before the pro-
tectors were placed over the plants. Probably there were also
some beetles that emerged from the ground under each frame.
Undoubtedly these protectors will keep off the beetles which fly
to the field.

In using arsenical poisons, the dry or powdered form seefl‘led
to be rather more effective than the same amount of poison
applied as a spray.

PENe hope topcozltinue this work next season, and will test the
protectors placed over the hills when the seeds are planted.

CUCUMBER BEETLE AND SQUASH BORER EXPERIMENTS. II17

SouAsH BORER.

 After the attack of the striped beetle had subsided, there were
ugh squash and pumpkin plants left for a fair crop, except
or the injury caused by the squash borer. Few adults were
oticed on the field, yet when the plants were carefully examined
August 1, several were found to be infested with young borers.
It was intended that plants of each variety be given the same
reatment, but through some oversight this was not done. We
ave, therefore, no good basis for comparing yields, yet it was
tain that more plants were saved where the young borers were
out than was the case with the check plants, or where only
vines were covered with soil.
‘Rows 21-26 were examined closely for borers. Their presence
ndicated by the “sawdust” thrown out of the stem. With a
sharp knife, a longitudinal incision was made in the stem
the larva killed by cutting with the knife. If taken in
son the vines are not much injured and the wound soon heals.
. The first cutting out was done August 4, though the two rows
pumpkins were not examined until August 7, when 45 borers
re found in row 25, and 55 in row 26.
_ August 16, the check rows had lost a greater number of
nts than the adjoining rows, where the vines were covered
soil, but finally did not give any better yield. The best
ults were obtained where the borers were cut out.
‘he following table shows the varieties, treatment, and also the

ld based upon a count of the mature squashes and pumpkins
ber 11:

&

RESULTS OF TREATMENT ON SQUASHES AND PUMPKINS.
Variety

No. of Row Yield Treatment

17 13 squashes } Check.

- R ¥ ” quas eck. No treatment.

Marrow | 19 5 f Vines covered with soil.

20 9 “

I a1 |

B Hiubbard ., | { 22 45 i

A ‘ 23 44 g
24 59 < Borers cut out.

06 pumpkins
54 i
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It is planned to continue the trials, using different treatments
of the same variety the coming year..” Probably the greatest
benefit will follow the combined treatments of cutting out the
borers and covering the vines with soil.

-

OUTBREAK OF THE EIGHT-SPOTTED FORESTER.
Alypia octomaculata Fabr.
Order Lepidoptera, Family ZYGAENIDAE.

By Quincy S. LowRry.

During the past summer the eight-spotted forester occurred
in large numbers in the neighborhood of Howard Avenue, New
Haven. Though present each year, it seldom attracts attention,
and there are no records, at least since the office of State Ento-
mologist was established in 19o1, which indicate that the eight-
spotted forester has been anything like as abundant in Con-
necticut as during this outbreak.

The writer was sent to the home of Mr. E. A. Prince at 498
Howard Avenue, New Haven, to investigate a complaint made
by him that his grape arbors and Virginia creepers were being
rapidly defoliated by “worms.” At this date, July 22, 1916, the
Virginia creepers were entirely stripped (see place X, a) and the
grape arbors nearly so; even the young clusters of fruit were
badly eaten by the caterpillars, which were present by the thou-
sands. These proved to be the larvae of the eight-spotted
forester, Alypia octomaculata Fabr.

Mr. Prince was advised to spray at once with arsenate of lead

all the foliage remaining on his premises. This was done, and
when the arbors were inspected again on July 28, it was difficult
to find any living larvae to collect for rearing purposes in the
laboratory. However, there were quantities present in adjoining
yards. :
Only brief accounts of this insect have been recently published,
and these do not figure this insect as being of any economic im-
portance. If the eight-spotted forester should appear in abun-
dance in commercial vineyards a great amount of damage
would be caused, considering the number of caterpillars in this
outbreak in the city yards of New Haven.
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LocALITY INFESTED.
- The locality infested was within the radius of a mile from
- the junction of Howard and Kimberly Avenues, where any grape
~ vines or Virginia creepers were present, and great numbers of
these caterpillars were found to be completely destroying the

~ this pest is very local in its habits, as it did not appear in any
other section of the city, neither was it reported from any of the

Foop PrLANTS.

]

. These caterpillars cause the greatest amount of damage to the
~ grape, both the wild and cultivated varieties. However, the Vir-
~ ginia creeper, Ampelopsis quinquefolia Michx., is another favorite
. food plant, and the common barberry, Berberis vulgaris Linn.,
~ and yarieties of rose were found to be readily eaten by these
~ larvae on the estate of Mr. Prince, which may have been due to
~ the fact that the foliage of the grape and Virginia creeper at
j,-‘ this date had been nearly destroyed, and they were forced to
~ feed on what foliage remained.

- In 1891 an article was published by C. V. Riley* who says,
1 “Alypia octomaculata is one of the most troublesome caterpillars;
4 the great abundance of Ampelopsis vines in the parks and espe-
- cially around it covering  ‘squatter sovereignty’ houses, affords
- congenial food for its rapid propagation. In the parks the vines
" are twice annually treated with a solution of London purple
- applied with a spraying machine. This has proved most effective,
4 and the vines do not seem to be injured as easily as most plants
3 by the arsenates.”
& DISTRIBUTION.

~ Morrist reports that the eight-spotted forester is common in
the northern states, while Dr. John B. Smithi lists it as being
common through the eastern and central United States. Saun-
ders§ states that it is very generally found throughout the United
States and Canada, while Dyar|| gives its distribution as being

* Insect Life, Vol. iv, p. 61.

T Morris, Lepidoptera of North America, page 132, 1860.

¥ Smith, Economic Entomology, page 263, 1896.

§ Saunders, Insects Injurious to Fruits, page 262, 1900.

|| Dyar’s List of North American Lepidoptera, page 97, 1902.
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the Atlantic States. The station collection  shows that adults
were collected from New Haven, Stonington, and Watertown,
Connecticut, also from Savoy, Massachusetts, a majority of
these specimens being collected in May ‘and June.

HaprTs.

It seems to be a well known fact that this pest occurs only in
cities and towns, and has never been reported from this State
as causing damage to vineyards or arbors located in the country.

As the caterpillars feed in the day time and are exposed, it
makes it a rather easy pest to control; they are also very local
in their injury, this outbreak being confined to a very small area.
Inasmuch as the adult is a day-flyer and because of its local
habits, it should be effectually controlled if proper treatment be
given when the larvae are first found feeding. They are very
voracious leaf feeders, and if the foliage has been sprayed*with
arsenical poisons it will prove very destructive to them.

Lire HisTORY.

The adult, or moth, generally appears in Connecticut during
the months of May and June, and probably lays its eggs soon
after it emerges from the ground.

The young caterpillars are whitish in appearance and feed
beneath the leaves, growing very rapidly. The caterpillar when
full grown goes into the ground to pupate about the first of
August. This year a majority had pupated on August 2. It
changes into a chrysalis within a slight cocoon, just below the
surface of the ground. In Connecticut the insect passes the
winter in the chrysalis stage, the adult appearing the next spring
and having one brood. In Missouri, however, Riley* reports
that the adult issues soon after it changes from the larva to the
chrysalis form, also that there are two broods annually in Mis-
sou}i, and that a third brood was obtained in Illinois in 1870.
J. B. Smitht reports but one brood in New Jersey, and Luggert
also reports that this species is single brooded in Minnesota and
passes the winter in the pupal stage.

* Riley, Sixth Annual Report of State Ent. of Mo., 1874, page 95.
+ Smith, Economic Ent., page 263, 1806.
+ Lugger, Minnesota Insects, Bull. 61, page 121, 1808.
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DESCRIPTION,

Egg. The egg of this pest has never been observed by the
writer and consequently cannot be figured or described here.

Larva. The average length of the full grown larvae is
35 mm. The general color of the larvae is brown with a bluish
cast. The head and cervical shield are of a shiny bright deep
orange, covered with several black dots. The segments are
transversely banded with narrow black and whitish bands, each
segment having a broader band of orange. This orange band is
sometimes lacking on the second and third segments, and is
interrupted in the center of the seventh, eighth, and ninth seg-
ments. The orange band is dotted with small black dots; even

- when the bands are not present on the second and third segments,

the black dots are present. Each dot produces a short white hair,

. and they are arranged in two rows, alternating in the rows.
. Between the orange bands, the black and white transverse lines
. appear. The eleventh segment has a prominent hump, and later-
\ ally between the tenth and eleventh segments appears a whitish
.. spot, which is larger than the white markings that appear between

the other segments just below the spiracles. These markings

~ give the appearance of a wavy whitish line, which is only broken

by the interruption of the orange bands. The legs are black; the
false legs have two black spots near the bases which are orange.
Chrysalis. The larva changes to its chrysalis within a
slight cocoon, which is made of particles of soil or sand and
measures about three-fourths of an inch in length. The chrysalis

- is dark brown in color and measures one-half inch in length.

Adult. The female moth is of a deep velvety blue-black
color. The forewings have two large circular pale yellow spots,
and the hind wings two smaller white spots. The shoulder-
covers are yellow, and the first and second pairs of legs are
tufted with orange. The male moth differs slightly from . the
female, having larger wing spots in proportion to its size, and
it also has a white mark on the tip of its abdomen. The abdomen
of the female is entirely black. Females in the station collection
have a wing-expanse of one and three-eighths inches; the males
average one and one-fourth inches. )

The larvae, pupae, adults and parasite are shown on plate XI.
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L]
PARASITES.

Undoubtedly many different species of birds feed upon these
caterpillars and help largely to keep this pest in check. In the
laboratory two Tachinid parasites emerged August 15, and were
identified by Mr. Harrison E. Smith as Winthemia quadripus-
tulata Fabr. Whether this is é.n_important parasite that will keep
the insect in check another year remains a question.

CoNTROL METHODS.

Hand picking has been recommended as a control method
where the caterpillars appear in small numbers and when arsen-
ical sprays cannot be used to advantage. Spraying with arsenate
of lead, three pounds in 50 gallons of water, is very effective,
one spraying being sufficient in most cases. Pyrethrum in the
form of a spray, two ounces to a gallon of water, will prove
effective, especially if applied when the caterpillars are small.
London purple is an old remedy which was much used in New
York City about 1890, being recommended by E. B. Southwick,
who had charge of the treesand shrubs in Central Park.
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THE PINETIR-"MOEH:

Pinipestis zimmermani Grote.

During the course of the work of inspecting the white pine
plantations by the botanical and forestry departments, on account
of the blister rust, early in the summer of 1916, many infested
_pines were found and destroyed. Sections of the trees contain-

- on the windows.
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ing the fungus were placed in heavy paper bags and brought
. to the Station. These were stored in the botanical laboratory,

These were collected and examined and were
found to be two species, Pinipestis (Nephopteryx) zimmermani

Grote and Dioryctria abietella D. & S. As they were suspected

~ of having emerged from some of the pine wood, subsequent
. material was placed in cages and several adults obtained. These
- emerged from sections of the trunk often three inches or more
~ in diameter. This moth was reared from material gathered in
Bantam, Litchfield County; New Canaan, Cannon Station, and
. Bridgeport, in Fairfield County; Middlebury, New Haven
. County; Groton, New London County; and Woodstock, Wind-
~ ham County. These records indicate that this insect occurs

- throughout the State.

INJURY.
This insect is supposed to attack the base of the new growth,

causing a brown pitch mass to form, and later the tip shrivels
- and finally turns brown. According to both Grote and Kellicott,

. q. v, it also attacks the bark of the trunk and larger branches,
- especially in the vicinity of wounds, often killing small  trees.

- The former expressed the opinion that this insect caused more
. injury to young white pines than any other species.

Though this insect is known as the pine tip moth, Professor

,,_‘IVKellicott* observed it breeding in the vicinity of wounds on the

trunks of trees from six to twelve inches in diameter. He also
found the larvae near galleries made by other borers and found

- their galleries in both trunk and branches above and below the

- whorls, sometimes completely girdling the stem and killing the
upper portion. Particularly was the injury of this moth apparent

. in connection with the tunnels of the white pine weevil, Pissodes

strobi Peck.

Lire HIisToRry.

There has been no opportunity for us to work out the life
history of this insect, but Kellicott* states that he took many
larvae on April 12, varying from .25 to .7 of an inch in length,

- so apparently the insect winters in the larval stage, and trans-

. * Canadian Entomologist, Vol. xi, page 114, 1870.
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forms to the pupal stage in early summer. The first of our
adults emerged June 27, but others came out later up to August 5.
Probably there is only one brood each year.

Foop PLANTS.

This moth is known to infést. the following species of pines:—
white pine, Pinus strobus; P. rubra; red or Norway pine, P.
resinosa; Scotch pine, P. sylvestris; stone pine, P. cembra;
Bhotan or Japanese white pine, P. excelsa; and the Austrian,
Corsican, and Russian pines.

DESCRIPTION.

Adult. Wing-expanse, 1.-1.25 inches; forewings less than
one-fourth of an inch wide at widest part, ground color gray
sometimes brownish, marked transversely with zigzag lighter and
darker lines, as shown on plate XII, b. Rear wings nearly uni-
colorous, light brown, darker along the veins and near the mar-
gins. Body gray, rear margin of each abdominal segment
bordered with whitish scales. Antennae brown, filiform; legs
black and white.

Larva. The larval stage was not observed as we did not
know that this insect was present until the moths emerged.
Grote* states that the larva when full grown is from 16 to 18 mm.
long and “livid or blackish green” with shining chestnut brown
head and black mandibles. Its body is naked with series of black
dots, each dot giving rise to a single rather stout bristle. Pro-
thoracic shield blackish. Kellicott,f on the other hand, states
that the larvae were dull white instead of “livid or blackish
green,” and that the hairs arise from brown instead of blackish
dots.

TREATMENT.

So far as known there is no practicable method of control.
It is always advisable to destroy, during the winter or early
spring, trees or portions of trees which are known to be infested.
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THE PARALLEL SPITTLE-INSECT ON PINE.

By B. H. WALDEN.

- The parallel spittle-insect, Aphrophora parallela Say, has been
i, qulte abundant on pines in the forest plantation at Rainbow dur-
- ing the past two or three seasons. The presence of this insect
, is indicated by conspicuous masses of white froth one-half

; tlps

~ The spittle-insects belong to the order Hemlptera family. Cer-
- copidae. The immature stages are passed in these froth masses
- and the injury to the plants is caused by sucking out the juices
- or sap. At least two species are very abundant during certain
- seasons on grasses, and probably cause considerable damage.
- Other species, like the parallel spittle-insect which attacks pines,
~ cause more or less injury to various trees and shrubs, though
* usually much less abundant than those attacking grasses.

In 19135, the froth masses of the parallel spittle-insect were
 first observed on May 28; the insects at this time were a little
- over 4 mm. in length, which would indicate that they were in
~ the second stage or instar. On June 30, two adults were col-
~ lected on pitch pine trees and several pupa skins were observed.
- The insects in a number of the froth masses at this time were
- about 6 mm. long and were probably only in the fourth instar.

4 From froth masses collected on the station grounds on June 19,
- adults emerged on June 22 and 26. Adults in the station collec-
7 tlon have been taken in the field from June 30 until August 10.

4 At Rainbow this insect was most abundant on pitch pine, but
~ many froth masses were found on white pine and Scotch pine,
':' and a few were observed on Norway spruce planted among the
p pines. No froth masses were found on Austrian pine, red pine,
. or Jack pine.

4 While these insects have often been very abundant, and their
~ injury has been observed for years, very little has been published

At Lol | iy )
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regarding their habits and life histories until Professor Osborn
published the results of his recent studies in 1916.% The dif-
ferent stages of A. parallela are ‘described and figured in this
publication but the only food .plant mentioned is Scotch pine.
Packardf and Felt} mention pitch pine or hard pine, and
Smith§ records the species inn New Jersey as occurring through-
out the state (June to September) on the white pine and pitch
pine, and probably it infests other species.

The adult of the parallel spittle-insect and the froth masses
caused by the nymph are shown on plate XIII.

ANTI-MOSQUITO WORK IN CONNECTICUT IN 1916.

By W. E. Brirrox and B. H. WALDEN.

During 1916 considerable interest has been shown in mosquito
elimination work, and the largest single contract ever awarded
for this kind of work in Connecticut was executed in Branford,
Guilford, and Madison, and now the salt marshes between Bran-
ford River and Hammonasset River, about 2,668 acres, are wholly
ditched. Other salt marshes near New Haven and in Saybrook
were also ditched, making a total of about 2,900 acres of salt
marsh in the State which was ditched in 1916, making this the
banner year since anti-mosquito work was started in 1912.

‘All ditches cut in 1912 and subsequently have been maintained
in good working condition. Several improvements have been
made affecting fresh swamps where malaria mosquitoes breed.
These operations are described in detail in the following pages:

Work oF THE CONNECTICUT SHORE MosQuITo EXTERMINATION
AssocIATION, INc., BRANFORD, GUILFORD, MADISON.

Approximately 2,668 acres of salt marsh along the Connecticut
coast were ditched in 1916 to eliminate mosquito breeding. This
area extends from the Branford River on the west to the Ham-
monasset River on the east, including the salt marsh east of the

* Maine Agr. Exp. Station, Bull. 254, page 279, 1916.
7 U. S. Ent, Commission, Fifth Report, page 741, 1890.
+ Insects Affecting Park and Woodland Trees, Vol. ii, page 686.

§ Insects of New Jersey, page 08, 1000.
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b .Branford River in the town of Branford and all of the salt marsh
in t.he towns of Guilford and Madison. The acreage of marshes
- drained in these towns is approximately as follows:

Branfordiitiyony in Seg s e el 578 acres

Gtiliardne ol e ie dd i 1,085 ¢

1T I 0 e TR e o BN 1,005 ¢
2,668 05

-~ The money to do this work was furnished by the Connecticut
i Shore Mosquito Extermination Association, Incorporated. This
. association was formed during the early part of the year and the
- money was raised by private subscription.

; The association was desirous of having the work maintained
by the towns as provided in the law passed at the last session
- of the Legislature. In order to take advantage of this provision
it was necessary that the ditching work be done under the direc-
 tion of the Director of the Agricultural Experiment Station and
.agproved by him. Under the above law it is necessary for the
,‘IDII"eCtOI' to publish an order for such work in a newspaper
~ having a circulation in the locality where the work is to be done.
- The order must be published three times, the first publication to
?-.»be at least ten days before work is started. This is in order that
;the property owners may apply for relief from any damage that
-vthey may consider will be done to their property by the ditching.
- The appeal, according to the law, shall be made within ten days
“ after the order for the work is first published. Consequently
‘tche order for this work was first published on March 16 1916
-1 the Shore Line Times of Guilford, and the areas to be d’rained’
- were indicated on maps, which were filed in the Town Clerk’s
office of each town where the work was to be done,

Np appeals were filed by any of the property owners in the
-~ territory to be drained.

" Owing to late snows and the general condition of the marshes
- at that time, it was not practicable to make a preliminary survey
- of the area at that time. The association was anxious to have
‘the work started immediately without waiting for any survey
.to be made, and furthermore did not care to provide funds for
- such a survey.

| The c_ontract for the work was awarded to the U. S. Drainage
- and Irrigation Company, 17 Battery Place, New York, and the
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work was started on March 28, 1916, twelve days after the pub-
lication of the first notice or order cqncérning the work. The
task of inspecting the ditches was assigned to Mr. B. H. Walden,

The ditching was started in Branford at the west end of the
territory, and the association immediately requested the con-
tractor to start work in each téwn, so as to facilitate the col-
lection of pledges from the residents. The contractor, therefore,
placed men at Stony Creek and others on the Hammonasset
marsh in Madison at the extreme eastern end of the section.
This was done without consulting the Director of the Station
or the inspector, and proved to be a serious handicap in the
matter of inspecting and approving the work.

The Skinner spade, which makes a ditch ten inches wide and
twenty-four inches deep, was used for cutting all the new
ditches.

Soon after the work started objections were made by many of
the marsh owners regarding the ditching. The boundaries be-
tween the various pieces of marsh property were frequently
marked only by ditches. In a majority of cases these ditches
had become filled with mud or clogged with vegetation. Some
were so grown up that the exact location could be determined
only with difficulty. There was no way to distinguish these
boundary ditches from the others, and the contractor preferred
to cut new ditches a few feet from the old ones. This arrange-
ment was not only to his advantage, but the new ditches are
usually more satisfactory from the mosquito elimination stand-
point. New ditches drain more readily, keep their shape much
better, and the cost of maintenance is much less than where old
ditches are cleaned. ‘

The owners also objected to having the marshes cut up into
small sections, which interferes considerably in harvesting the
salt hay. As this was the first mosquito drainage work under
the present law, it seemed advisable to proceed with as little
opposition from the marsh owners as possible. Therefore, con-
siderable time was spent by the inspector and the contractor’s
foreman in meeting the farmers and locating the ditches as far
as possible to their satisfaction. Thus many old boundary ditches
were cleaned instead of digging new ones. ‘

The work was considerably delayed owing to the contractor
not being able to obtain more laborers, and a number of marsh
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ners in Guilford objected to having their marshes ditched in

These excepted marshes were situated in three places: the
per part of the West River marsh above the Sachem’s Head
ad, the East Creek marsh above the railroad tracks, and the
- upper end of the East River marsh above the main highway.

BRANFORD MARSHES.

;' The most important problem in Branford was the marsh east
of the road to Indian Neck. The marsh extends eastward back
- of Hotchkiss Grove and another portion extends to the north.

- Just below the road was an old tide gate, which had not been
s frepaired for several years and which failed to keep the water
- out. On the east side of the road a gate had previously been
ilt in the trolley embankment to replace the old one. Though
this gate was in good repair, the trolley embankment was built
- of rocks and gravel, and the water seeped through it for a dis-
tance of fifty or more feet, so that the water level on the marsh
~was not under these conditions materially lowered.

- This marsh was extremely soggy with large shallow pools and
;much standing water in the grass areas, and was a prolific salt
;J‘marsh breeding area furnishing a mosquito nuisance for the
entire section from Indian Neck to Pine Orchard. The marsh
was ditched in April, the contractor putting in as many ditches
as were practicable owing to the soft condition of the marsh.
ﬂs. Afte;' this, while the water did not flow in and out of the ditches
4 freely, most of the surface water was concentrated in the ditches.
- Frequent inspections of the marsh were made during the season

- and but very little mosquito breeding was found. A tide gate
was apparently necessary to lower the water in order thoroughly
to .drain the marsh. It was decided that the best place for
a tide gate was south of the road where the old gate was located.
Therefore, a pair of new gates were built and hung on the old
j frames, which appeared to be in fairly good shape. After placing
3 the new gates it was soon found that they would not close tightly
- against this frame. The abutments on either side of the gate

5
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also leaked considerably. Later a new frame was made of four
by six inch lumber to support the gatés, and fastened to the
outside of the old frame. Sheet piling was placed from the edges
of the frame and in front of the¢ abutments and the space
between packed with clay. After this the gates worked satis-
factorily excepting when "blocked ‘with eel-grass and weeds.
Owing to lack of maintenance this was removed several times
either by the contractor’s foreman or by the inspector.

Towards the end of the season additional ditches were cut
in the marsh and many of those cut earlier in the season were
cleaned. The marshes in the eastern part of Branford were well
supplied with natural creeks and were, therefore, readily drained
by the ditching.

GUILFORD MARSHES.

West of Leete’s Island Station and north of the railroad and
highway there is a marsh of about twelve acres, which was low
and soggy, breeding many mosquitoes. The outlet is through a
long, crooked culvert under the highway, where it passes under
the railroad. After the marsh was ditched it was found that the
water did not drain out readily, and owing to the soft texture
of the marsh some of the ditches were partially closed up. On
August 1 additional ditches were dug, and the outlet and opening
of the culvert cleaned and deepened. After this was done the
water drained out and the condition of the marsh was much
improved, no breeding being found there after August 1.

North of Island Bay (or Joshua Cove as it is locally known)
is a marsh of about 50 acres. Between the marsh and the water
on the southwest side is a large sand bar and a strip of high
land over which the Stony Creek and Guilford trolley line passes.
At one time the outlet of this marsh was probably near the
eastern end of this sand bar, but for years the only outlet has
been a ditch to the north across the highway and for several
hundred feet along the southern side of the railroad embankment
and then through a twenty-four-inch pipe under the railroad into
the marsh northward, where a ditch was indirectly connected
with the creek draining the Great Harbor meadows, a distance
from the upper end of the Island Bay to the mouth of the
Great Harbor Creek of about a mile and a quarter. This marsh
was found to be a serious mosquito-breeding area in 1904, when
a preliminary mosquito survey of the Connecticut coast was made.
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A photograph showing haystacks standing in water on this
sh taken in August, 1904, was published in the Report of
his Station for 1904, plate XIV, a.

It was found that an outlet could be made into Island Bay
ast of the sand bar where it would be protected by the rocky
hore. The contractor and the owners of the marsh agreed with
" 4s that the most practicable way to drain the marsh was by
opening an outlet at this point. After the ditch had been cut
ere, the tides flooded the upper end of the marsh which was
ix to eight inches lower than the southern portion. The owners
elt that the water would ruin the salt hay and demanded that a
-ate be placed at the outlet. The contractor held that it was not
, part of his contract to build tide gates, but finally agreed to
uild one. It was later found necessary to enlarge and lower
he culvert under the trolley tracks. Considerable work was
one in cleaning and deepening the outlet to the north. A new
twenty-inch ditch was dug from the upper end of the railroad
ulvert eastward to the main creek in order to obtain more direct

MapisoN MARSHES.

On the lower part of the large East River marsh the ditch-
ng was inspected early in July. At this time the marsh had
ried out and was considered in good shape. When any breeding
. was found, the places were eliminated by filling or by cutting
- spur ditches. At the time of the August perigee the tides were
* unusually high each day for over two weeks. Every depression
in the marsh was filled with water, and mosquito larvae were
ery abundant. While much of the water drained away before
dults emerged, it was found necessary to do considerable more
work filling and tapping pools. The same condition occurred
on some of the other large marshes. In fact during this same
eriod similar trouble was experienced on certain marshes which
were drained in 1912, and which had been practically free from
. breeding for four years.

- Within this section are a number of small marshes just back
- of the Madison beach, which had no adequate outlets. To carry
ff the water it was necessary to put in eight box culverts varying
rom fifteen to one hundred and fifty feet in length.

6
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The provision for a permanent outlet for the marsh of about
sixteen acres west of the West Wharf road is an engineering
problem requiring the expenditure of $everal hundred dollars,
The only place for an outlet was through the exposed sandy beach
where the waves break with much force, shifting large quantities
of sand during the spring and fall. The culvert put in during
the past season is adequate to drain the water from the marsh,
but it is a question whether it will stay in place during the winter
storms.

The portion of the large Hammonasset marsh west of the
Hammonasset River in the town of Madison forms the east-
ern boundry of the area included in the contract. This marsh
was ditched during May and the early part of June. The work
was inspected, and after a certain amount of perfecting work
was done, practically no breeding occurred during July. Fol-
lowing the rains and high tides of August considerable breeding,
especially on the lower portion, developed, and a large amount
of additional perfecting work was done, including filling pools
and cutting spur ditches.

ResuLts or THE WORK.

When the height of the mosquito breeding season arrived, there
were still many areas to be ditched and a large proportion of
perfecting work yet remained to be done. But in spite of these
facts the number of mosquitoes was greatly reduced, and the
results of the work were apparent over the entire area. This
fact was admitted by many of the residents and summer boarders,
who were familiar with the mosquito conditions of past seasons.
That the summer hotels were better patronized is indicated by
the conditions of one house that was brought to the attention
of the writers. During 1915 this hotel was practically empty
twice during the mosquito-breeding season, and the management
offered special inducements to the guests. During 1916 this
hotel was filled during the whole season and was obliged to turn
away many applicants.

SUMMARY OF THE WORK.

Approximately 2,668 acres of salt marsh in the towns of
Branford, Guilford, and Madison were ditched during 1916 to
eliminate mosquito breeding. The work was started March 28
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ié“d completed November 20. About 1,200,000 feet of new
ditches were dug and old ditches cleaned. One new tide gate
s built and one old tide gate was repaired. Twelve box
The whole

he marsh owners, inspecting the work, etc.

NeEw HAVEN AND ORANGE.

Maintenance work.

The Anti-Mosquito Committee of the Civic Federation of
Vew Haven has each year raised money for the maintenance
f the ditches cut during the past few years. This committee
ngaged Mr. P. L. Buttrick to start the cleaning of the ditches
arly in the season, but as Mr. Buttrick was later given a more
(important position as inspector of a. large ditching contract at
Lawrence, Long Island, Mr. J. W. Draper of West Haven was
employed for the remainder of the season (June 15 to September
5) in and around New Haven, on maintenance and inspection
ork.

New Ditching Work.

In 1916 the funds of this committee were sufficient to main-
n the old ditches and leave some money available for new
 Ones. In ditching additional areas it seemed best to expend the
~money where it would do the most good. As the amount avail-
T.'"v was small, it was not sufficient to ditch the lower portion
~ of the Quinnipiac marsh nor the marsh on the east side of the
ew Haven harbor north of Fort Hale Park. On the other
‘hand there still remained an undrained area in the West River
arsh which we considered as one of the most prolific sources
f salt marsh mosquitoes near New Haven. This area was
Situated on the west side of the river in the town of Orange,
etween Spring Street and Congress Avenue. In West Haven
_ Some interest had been aroused and a committee appointed to
- raise funds and promote anti-mosquito work. Dr. Charles D.
- Phelps was chairman of this committee. Thus by the codpera-
‘tlon between these two committees, sufficient money was avail-
- able to ditch this area which contained about go acres. The
¢ West Haven committee raised $150.00, and the remainder was
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supplied by the New Haven committee, the total cost being
$396.75 for cutting 15,870 lineal feet-of ditches at 24 cents
per foot. The necessary legal notice was published by the
Director of this Station in the New Haven Journal-Courier
under date of August 29, 1916.- The work was done by the
United States Drainage and drrigation Company of New York,
N. Y., and on account of the scarcity of labor was considerably
delayed. It was finally started on November 23 and finished
on December 6. It was inspected and the ditches measured by
Mr. Walden. Thus all salt marsh is now ditched south of the
Congress Avenue bridge in the West River meadows.

Dr. Phelps and his committee also raised money and arranged
to ditch the lower portion of the Old Field Creek marsh. The
Director’s order and notice was first published in the New Haven
Sunday Register, December 10, 1916. There were no protests
or appeals, but at the time of this writing the work had not been
done. It was planned to cut 9,000 to 10,000 feet of ditches
between Beach Street and Blohm Street.

Dredging of Morris Creek.

Some of the ditches at Morris Cove, cut in 1912, did not per-
form their work properly on account of a defective tide gate.
A new tide gate was finished in 1915, but even then the water
did not drain out of the ditches satisfactorily, and it was decided
that the main outlet, Morris Creek, should be dredged below the
tide gate. The money was, therefore, raised, the contract
awarded, and it was expected that the work would be done in
September, but for some reason it was delayed and the writers
are informed that the dredging will be done early in the spring.
After the main channel has been deepened, it will be necessary
to clean out the old ditches above the tide gate. These ditches
were cut in- 1912 and have been cleaned somewhat and examined
many times, but as they have been filled with water much of
the time, it was impossible to clean them thoroughly, and, if
possible, would do little good. Still there has not been much
mosquito breeding in this locality. With the creek deepened
sufficiently to allow the ditches to empty at low tide, they can
be put in first class condition and properly maintained.
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}'A‘ Appropriation by City of New Haven.

" In the estimates of 1917, which were allowed by the Board
Finance and later adopted by the Board of Aldermen, is an
item of $10,000.00 for mosquito extermination. This was asked
. for in the estimates of the preceding year, but was disallowed.

i Ten thousand dollars will probably be sufficient to ditch all
' the remaining unditched salt marsh areas now existing in New
‘Faven, and may provide for some ditching in the West River
" meadows north of the Congress Avenue bridge, where the marsh
of a fresh character. Some malarial mosquitoes doubtless
eed in this section, which at any rate should be given some
tention.

~ The principal sources of mosquitoes for New Haven are as

. Quinnipiac Marsh. The lower part lies in New Haven,
and is an intensive breeding place for salt marsh mosquitoes,
b pecially along both sides of the Middletown turnpike.

~ Mill River Marsh. This is a small marsh lying between
‘”the State Street bridge and East Rock. It has never been an
important mosquito-breeding place, though many people seemed
~ to regard it as such. Now the land has all been acquired by the
dty for park purposes, and is rapidly being filled. The Park
“ ‘Department will see that this area is cared for, and if additional
;,d‘itches are needed, will cut them, so that none of this appropria-
' tion is needed inthe Mill River marsh.

Harbor Marsh. On the east side of the harbor there is a
_';jsalt'marsh area of 120 acres or more, situated north of Fort
& H'ale Park, which has never been adequately ditched. Most of
2 “thls land is owned by Mr. G. H. Townshend, who has cut ditches
f. jfrom time to time for the purpose of increasing the yield and
. Improving the quality of salt hay. Nevertheless, more ditches
5 are needed, and at present this is one of the most serious breeding
places of salt marsh mosquitoes existing in the southerly part
a :f ‘the city. Relief can be obtained only by a treatment of this
Bharea.

3 Beaver Swamp. Though many improvements have been
. made in this vicinity by the Park Department, this still remains
‘Athe most constant source of malarial mosquitoes around New
Haven. They breed in the grassy edges of the clear water
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streams and springs. Some of the surface is oiled each year,
but it is still not difficult-to find the }afvae during the latter part
of summer. Some of the land is still in the hands of private
owners, and before any comprehensive plan can be carried out
it will be necessary for the city to purchase considerable property,
This $10,000.00 appropriation’ would be entirely inadequate here,
and moreover whatever is done should be along the lines of
permanent park development. It is much more than a simple
ditching problem.

West River Meadows. These meadows have now all been
ditched below Congress Avenue, but above Congress Avenue as
far north as Derby Avenue, and even to Chapel Street on the
eastern side of the stream, there are lagoons and springs with
clogged outlets. As this water is largely fresh, these places are
doubtless furnishing some malarial mosquitoes each year. Ade-
quate ditches should be cut connecting these places with the main
stream, and the old lagoons cleaned of weeds and rubbish.

SAYBROOK.

During the latter part of the summer Honorable M. G. Bulkeley
let a contract for ditching two areas of salt marsh at Fenwick
in the town of Saybrook. About 32,000 lineal feet of ditches
were cut and the total area probably amounts to over 50 acres.
Much more salt marsh in the vicinity needs ditching, but a start
has been made, and it is to be hoped that the work will not end
here.

HAMDEN.

Through the efforts of the Health Officer, Dr. George H.
Joslin, the town appropriated $300.00 for anti-mosquito work.
Several pools and swamps in the Highwood section were filled
with factory wdste without expense to the owners or to the town.
A fresh water swamp near.Mill Rock and adjoining Lake Whit-
ney has for years been a breeding ground for malarial mos-
quitoes, and malaria has been prevalent in the vicinity. Through
the cooperation of the New Haven Water Company and the
Winchester Repeating Arms Company, owners of the land, mos”
quito breeding will soon be abolished. By raising the dam of
Lake Whitney about 18 inches the Water Company will flood
about 50 acres of its own swamp land. The Winchester Repeat-
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Arms Company is building a dam and pumping station by
s of which the water will be pumped into Lake Whitney
m a swamp of about 50 acres. Thus the two projects together
| abolish mosquito breeding in a swamp of about 100 acres,
erly a prolific source of malaria mosquitoes.

ENTOMOLOGICAL FEATURES OF 1916.

e first part of the preceding winter was mild followed by
e weather and low temperature in February, which killed
each buds on trees in the orchards back a few miles from
oast. During the spring and early summer, it was cool
heavy rainfall, so that crops were backward. On account of
ainy weather and scarcity of labor, work was behind on
and in many cases the crops were not given attention at
ght time. Up to July 1, the rainfall was greatly in excess
1at of 1915 and was also above the normal, but for the
inder of the season, it was somewhat below normal.
ere were complaints of wireworm injury to the roots of
in some parts of the State. There was a certain amount
iite grub injury, though less than in 1915. Cutworms were
ally common and caused the usual amount of damage.
e striped cucumber beetle, Diabrotica vittata Fabr., was more
dant and caused more damage at the Station farm at Mt.
than the writer has ever seen elsewhere.
rtain kinds of aphids were prevalent. The rosy apple aphis
d considerable injury in orchards here and there, but the
aphis seemed to be less prevalent than in 1915. The aphids
2d beets mentioned in the Report of this Station for 1915,
191, were also present in 1916, and a brief account of the
QI- measures, which were given a successful trial, will be
d in the pages of this Report. The most notable aphid out-
- of the year was that of the turnip aphid, Aphis pseudo-
ok Davis, which seemed to cover nearly the whole State
cfaused damage to the turnip crop probably amounting to
j dS of dollars. For a more comprehensi've account of
Sect and how to control it, see page 98 of this Report.
chafers were also abundant and caused the usual amount

_age to grapes and other fruits, as well as to ornamental -
hrubs, and flowers.
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One of the features of the season was the great amount of
injury to apples caused by the false og-lined red bug, Lygideq
mendax Reuter, which has heretofore been noticeable only in
the southwestern corner of the Staté. In 1916, however, it was
much more widespread and destructive. It was reported from
Litchfield, Glastonbury, and Mansfield, and no doubt could be
found all over the State. The writer saw rather severe injury
from it in Milford.

The apple maggot, Rhagoletis pomonella Walsh, was also very
abundant and caused serious damage.

The brown-tail moth has failed to spread its usual distance
during the year and winter webs are now rather scarce. No-
where have they been found abundant.

The gipsy moth has not spread perceptibly from the infesta-
tions known to exist in the summer, but since the fall scouting
began a large number of small infestations consisting mostly of
single egg-clusters have been found along the eastern border of
Thompson and some occur in Putnam and Killingly.

The first portion of the season was favorable, as regards rain-
fall, for the development of mosquitoes and they were abundant.
Considerable ditching was done on the salt marsh during the
year, amounting to about one and a quarter million lineal feet,
thus effectively draining about 2,900 acres. This is the most
ever done in a single year in Connecticut. More work is planned
for next season.

More detailed information regarding these insects will be
found in the pages of this Report.

1

MISCELLANEOUS INSECT NOTES.

Scale Insect on Azalea. On July 26, we received from Hart-
ford a rhododendron twig infested with a few large, light-gray
scales occurring on the bark. These were identified by the
Bureau of Entomology at Washington, D. C., as Eriococcus
azalee Comstock.

Moths in Sap Bucket. On April 6, we received from M
George W. Best, Higganum, specimens of moths, with a state
ment that they were present in large numbers in maple sap-
Thirty-five were found in one bucket. The specimens were too
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y,crushed for accurate specific identification, but evidently
onged to the genera X ylina and Scopelosoma.

Rare Long-Horned Beetle. Another addition to the Con-
ticut collection of beetles was made at Middlebury on June 2,
6, in a specimen of Anthophilax malachiticus Hald. This
rge, metallic, bluish-green, long-horned beetle, about one-half
long, was found walking across the road in a damp place.
s probably a wood-boring species and has been taken in
ada, Maine, New York, and Connecticut—M. P. ZaPPE.

European Elm Case Bearer. On June 16, leaves of Camper-
n elm were received from Fairfield, which showed several
s and also several peculiar larvae in their brown cases, known
ase bearers. This is apparently the European elm case bearer,
eophora limosipennella Dup., which has previously been re-
ded in Brooklyn and New York City by Slingerland* and
t.t It is said that this insect is spreading and the injury
easing. Spraying with lead arsenate, as is usually practiced
 control the elm leaf beetle, ought to prevent serious injury
this case bearer.

nother Spruce Gall Aphid in Connecticut. While making
annual inspection of nurseries, in two nurseries in Hartford,
mber 20-22, large galls were noticed on ‘specimen trees of
Colorado blue spruce. These galls are caused by Chermes
leyi Gillette, a species not hitherto recorded from the State.
te XV, b, shows the shape of the gall. If remedial measures
necessary, probably a contact spray early in spring, as is used
nst the common spruce gall aphid, Chermes abietis Linn.,
uld be effective.

njury by Silver Fish. Specimens of a species of silver fish,
ermobia domestica Pack, were brought to the office on Sep-
be.r 14, from Hartford where they caused much damage by
| g paper, book bindings, etc. It is often necessary to try
érent remedies before success is reached. Boiled starch
Yaste poisoned with arsenic and distributed on cloth or bits of
board placed around in the crevices where the silver fish

ulletin 233, Cornell Agr. Expt. Station, page 49, 1905.
I Insects Affecting Park and Woodland Trees, Vol. 1, p. 167, 1905.
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occur, will sometimes prove effective. Pyrethrum or insect pow-
der can also be used where it can be applied.

A Scolytid Beetle in Sugar Maple. On July 10, a section
of the trunk of a small sugar maple tree was received from
Pomfret with a number of small, deep tunnels in the wood. In
these tunnels were several beetles which were identified as Xyle-
borus dispar Fabr. The accompanying letter stated that for
several years this beetle has been at work in one part of one
maple tree. The species is known to attack many different kinds
of trees including fruit trees, but remedial measures, other than
destroying the infested tree, are of questionable value.

The Eyed Elater. The largest click beetle occurring in
Connecticut, known as the eyed elater, Alaus oculatus Linn., on
account of the two large eye spots on the thorax, was seemingly
more common than usual in 1916, and was sent to the office
several times between June and November from New Haven,
Hamden, Orange, and Hartford. The correspondent usually
asks if this is a pest. We are obliged to answer, No. The
larvae are found in decayed wood such as old logs, stumps, etc.,
and it can scarcely be called an injurious insect. The adult is
shown on plate IX, a, photographed from a living specimen.

Abundance of Walnut Caterpillar. The walnut caterpillar,
Datana integerrima G. & R., which has been mentioned in former
reports (see Reports of this Station for 1901, page 275; 1914,
page 191), was also prevalent in 1916. Specimens were received
several times from New Haven, West Haven, Wallingford, Meri-
den, Chester, and New Canaan. The caterpillars feed in clusters
upon butternut, black walnut, and hickory, and have the habit
of gathering in large numbers on the trunks and larger branches
at molting time. Consequently the large gray masses of cast
skins are noticeable on the bark. Spraying the tree or destroying
the clusters of larvae by hand are remedies.

Tarnished Plant Bug Injuring Tobacco. During July 2
complaint was received from Mr. R. H. Gardner, Cromw.eu’
regarding a form of injury to tobacco caused by a small sucking
bug, which was doing much damage. In order to make sure
of the identity of the insect responsible, specimens were 1€-
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ted. It proved to be the tarnished plant bug, Lygus pratensis
., an old offender, which has caused much injury in past
rs to various fruit, flower, and vegetable crops. It is a diffi-
pest to control, but if taken in season a thorough spray of
lack Leaf 40,” one pint in 50 gallons of water, to which has
en added two pounds of laundry soap, should prove effective.
‘Gardner claimed that in 1916 this insect caused damage in
tobacco fields to the amount of $500.00.

e Greenhouse Leaf-Tyer. Larvae of the greenhouse leai-
er, Phlyctenia ferrugalis Hiibn., were received from Norwalk,
ary 4, 1916, where they were doing much damage to snap-
on, geranium, and cineraria by devouring the leaves. A note
t this insect occurs in the Report of this Station for 1909,
. 369. The larva is shown in figure 7, and the adult on
e XVI, b, of that report. The food plants include nearly
of the common vegetables, many native weeds, and a large
ber of ornamental herbaceous plants growing both under
s and out of doors. A good remedy is to apply paste lead
ate at the rate of one pound in ten gallons of water. Small
ed plants can be dipped in this mixture, but in spraying it
ecessary to coat the under side as well as the upper surface
e leaves.

lea Beetle on Ash. During the spring inspection of white
s for white pine blister rust, a flea beetle, Edionychis sexma-
lata 111., not previously reported from Connecticut, was found
lM ddlebury feeding on ash (Fraxinus). These beetles are
ng-oval in shape, in color reddish or brownish yellow. They
‘the last joints of the hind tarsi globosely swollen and the
thighs thickened for leaping. Size, 'about one-eighth of
ch long. On June 7, 1916, there were many beetles feeding
€ ash sprouts which were growing between the rows of
almost defoliating some of them. There was much ash
ng among the pines, but it was considered worthless be-
€ the pines would soon outgrow and kill it. Where ash is
as a shade tree or is grown for lumber, these beetles may
€ of some economic importance.—M. P. ZApPE.

ifornia Privet Injured Supposedly by White Grubs. On
'8, specimens of white grubs, Lachnosterna sp., were
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brought to the office from Wallingford, with the statement that
they were causing considerable 1n]ury in a small nursery by
eating the bark of California privet jlist below the surface of
the ground. Some plants had been killed, many had been girdled,
and others had been eaten on one side and a callus had formed
around the wound. The owner had about 35,000 plants which he
had grown from cuttings. He transplanted 5,000, and found that
almost every plant had been attacked. Mr. Zappe visited this
nursery April 10, and found many injured plants and but few
white grubs. The owner was advised to throw the soil up around
the stems of the plants to induce them to make roots above the
girdled areas. When the nursery was again inspected in the
fall there was a good stand of plants.

Sucking Dog Louse. On May 9, several specimens of the
sucking dog louse, Hematopinus piliferus Burm., were received
from Fairfield, where one of several pet dogs, a beagle hound,
was infested. All of the dogs slept in the same barn, but the
others seemed to be free from lice. Several remedies such as
flea powder, creolin, and whale oil soap were tried, but were
not very effective. Kerosene and water and a thorough comb-
ing kept them down for a week or so, when they appeared
again. The owner was advised to obtain some paraffine oil about
28° gravity, and to saturate thoroughly the hair and skin of
the dog, and then to wash it off with soap and water an hour
or so later. A subsequent letter from the owner stated that
this proved a perfect success, and. two such treatments a month
apart completely routed the pest.

The Grape-Vine Sawfly. Larvae were received on July 15
from Wilton, and on August 26 from Bridgeport, where they
were feeding on the under side of grape leaves. This insect is
known as the grape-vine sawfly, Erythraspides pygmeus Say.
It is not much of a pest in Connecticut. The larvae when mature
are about a half-inch in length, greenish yellow, with head and
tip of the body black, and with two transverse rows of black
spots on each segment. The larvae feed in colonies, and are
shown on plate XVI, b. There are two broods each season.
The adult is a small, four-winged fly. Though this insect seldom
causes much injury in Connecticut, it can be controlled when
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- . :
abundant by spraying the grape leaves with lead arsenate, using

ee pounds of the paste in fifty gallons of water.

. Euclemensia bassettella Clem., a Micro-Lepidopteron Bred
”w‘ Scale Insects. Specimens of a Kermes probably K. sassceri
King., were collected on an oak at Yalesville, April 13, 1916, by
- B. H. Walden. On examining this material during the summer
four specimens of a small moth were found in the box, and in
the scales were holes from which the moth emerged. See plate
"XII,c. The moth proved to be Euclemensia bassettella Clem.
- This species was described by Dr. Clemens* from Connecticut
aterial sent to him by Mr. H. F. Bassett, of Waterbury. The
riginal description is as follows:

“H. bassettella. Fore wings bright reddish-orange, sometimes tinted
ith yellowish-orange, with a black spot at base above the fold of the
wing, and a broad black stripe, showing bluish or greenish reflections,
ong the inner margin, extending from the middle of the fold to the tip
the wing ax}d occupying nearly one-half of the breadth of it. Along
e costa, about the middle of it, is a shining black stripe, which becomes
rrower as it approaches the apical third of the wing. Cilia blackish.
ind wings shining, dark greenish black. Head and thorax black.
ntennae black. Labial palpi, yellowish-orange.”—B. H. WALDEN.

- Shot-Gun Cartridges Injured by White Ants. Some paper
- shot-gun cartridges were sent to the laboratory, September 28,
y the Winchester Repeating Arms Company of New Haven.
hese shells had been eaten, evidently by some insect, in much
- the same manner as another lot received in 1910 which had been
injured by ants. (See Report of this Station for 1909-1910,
‘page 608.) The present shipment was returned from a dealer in
- Wichita, Kansas.  In some cases the shells were eaten so that the
powder and shot rattled out into the box. An examination of
 this material revealed the presence of a few dead and immature
- white ants, probably Leucotermes flavipes Kollar, a common and
 destructive species in the more northern latitudes where white
. ants are found. This species is native to the United States and
- often breeds in old logs, stumps, posts, or any timber near the
- 8round. It frequently tunnels in the construction timbers of -
'. trestles, bridges and buildings, sometimes seriously weakening

* Proceedings Entomological Society of Philadelphia, Vol. ii, page 423,
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them. The termites probably were tunneling where the car-
tridges were stored and, not realizing, their dangerous character,
ate into the shells.

A Worm Reported from Milk. A Hartford d:}iryman
brought to the office on*March 18 a whitish larv?. which was
alleged to have been found in milk by one of his custo_m.ers_
This proved to be a full grown larva of the cadelle, Te.nebmozdes
mauritanicus Linn. It is about three-fourths of an inch long,
whitish, with head and anal segment dark brown; there are als.o
brown dorsal markings on the three thoracic segments. This
insect feeds upon all kinds of stored vegetable foods and has
even been reported from milk,* but may hav.e occurred.there
accidentally. Its presence should not necessanl}.f be c0.r151dered
as evidence that the milk was adulterated with far1nac§ous
material. In the Hartford case, however, the customer admitted
that the bottle had been opened and that milk, sugar, and l?a.rley
flour had been used in the preparation for a patient. , In §tram1ng,
the larva was found upon the strainer. The flour was sifted, and
no more worms were found. It was thought that this one came
from the milk. The habits of this species lea(.i us.to. believe that,
though the larva may have fallen into the milk, it is even more
probable that it was in the barley flour or the sugar.

Twigs Girdled by the Giant Hornet. .On June 17, stg
small hard wood twigs, which had been girdled, were receive
from Stamford. This appeared to be the work of the giant horllljet,
Vespa crabro Linn., and our opinion was later confirmed by Dr.
E. P. Felt, to whom the sample was subr'mtted. On Noyembfer r7r;
apple twigs which had been similarly injured were received r}?is
Greenwich, and this injury had been followed by th.e woolly apt n-
Dr. Felt} states that this insect has att'racted cons1derablehat Ev_
tion during the last few years by gnawing the bark from terehaps
ing twigs of various trees, birch bemg attacked oftenerhps .
than other kinds. This hornet is a natwfa of Europe, but atl il
collected many times in Connecticut in recent years a oy
Haven, Hamden, Darien, and Plantsville. It was first nS o
in the vicinity of New York City more than twenty year

X t Life, Vol. i, page 112, 1888. : :
T ’lPS;Ctieth Report of New York State Entomologist, page 71, 1915
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has now spread into southern Connecticut and throughout
w Jersey. In Europe this hornet is recorded as stripping the

from the twigs of ash, alder, elm, linden, lilac, oak, larch,
orse chestnut, willows, and poplars. Though this injury is
lly slight and needs no control measures, in case of choice
imen trees and shrubs grown for ornament it may be advisable
oat the bark with lead arsenate, using one pound in ten gallons
water.

he Hickory Gall Aphid. Each year the compound leaves
various species of hickory begin to fall in June. If the stems
covered with galls, as shown on plate XV, a, it is an indica-
that the cause of dropping is due to the hickory gall aphid,
lloxera caryecaulis Fitch. The work of this insect is always
dent in New Haven, and during the past season it was also
ved from Middlebury and Darien. The galls occur on the
shoots and leaf stems in June, and are bullet-shaped or
nted-globular and are sessile on the stems, which are usually
e or less deformed. The galls vary from less than one-fourth
an inch or more in diameter, though usually between one-
h and one-half inch. Those growing singly are the largest,
it when crowded they are often confluent and are much smaller.
e time the leaves fall the galls are open at the point and
kened inside. Earlier these galls are nearly filled with imma-
aphids. Apparently the winter is passed in the egg stage,
there is only one gall-producing brood each season. These
s can form only when the tree is making its season’s growth.
eral varieties have been described, but these varieties are at
t in part due to the particular species of hickory on which
- occur and not to the insects responsible for the galls.
etimes many leaves fall, and it seems as though much injury
t result, but certain trees on the Station grounds are attacked
| year, and though a portion of the leaves and some of the
shoots drop, some are not infested, and some only slightly
ed, and these remain upon the trees. The vigor of these
does not seem to be greatly impaired. Requests for reme-
are constantly received, and though not supported by any
ds of evidence, it is possible that if sprayed with kerosene
On or nicotine solution just as the buds are breaking open
Spring, choice shade trees may be protected from attack.

y
T
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Curious Galls on Grape-Vines. Each year we receive a
" number of specimens of galls from grape vines with a request for
information about the cause and seriousness of the trouble. The
commonest gall on grape is known ds the grape vine tomato gall,
Lasioptera vitis Osten Sacken, and several specimens were sent
to the office during the summer from New Haven, North Haven,
and Meriden. This gall is an irregular, watery thickening or
swelling, usually occurring on the new shoots, sometimes involv-
ing the stem and often the leaves, petioles, and the tendrils.
These swellings are usually red, sometimes green, and they are
often confluent. Their appearance is shown on plate XV, a.  Of
course, these galls are conspicuous and affect the growth of the
shoot on which they occur. But usually only part of the shoots
are affected and the vine makes ample growth in spite of them.

A similar, though more regular, and usually larger, gall is
found on the stems of wild grapes. This is the grape vine
apple gall, Schizomyia pomum Walsh and Riley, formerly known
as Lasioptera vitis-pomum. On August 16, a specimen of this
gall was received from Meriden. This gall is formed from a
bud and is borne sessile on the side of the stem. In shape it
resembles a small peach, the end being pointed, and it is about
five-eighths of an inch in length. Tt is usually green or reddish,
and is much more common on wild grapes than upon the culti-
vated varieties.

There is no treatment which can be recommended to prevent
the formation of these galls. The parent two-winged flies lay
the eggs on or in the succulent tissues, the galls grow and con-
tain cells in which the larvae develop. The only known means
of control is to clip off and burn the infested tips.

PLATE I.

a. New out-door insectary.

b. View at farm showing protectors over cucumber plants.

NEW INSECTARY, AND VEGETABLE INSECT EXPERIMENTS.



PLEATE LL

a. The westernmost infestation, Ashford.

b. Woodland infestation, No. 18, Pomfret; 304 egg-clusters were found
here, and 4000 gallons of spray mixture used.

GIPSY MOTH WORK.
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PEATE 3V

BPILLATEE IV

a. Turnip field. White egg turnips at right had been killed by aphids;
rutabagas at left were beginning to show injury.

b. Aphids killed by fungus, enlarged six times.

b. Turnip leaf infested with aphids, natural size.
TURNIP APHID.

GIPSY MOTH WORK AND TURNIP APHID.




PLA TGSV, PEATESVI

b. Male moth.

c. Female moth and egg-masses.

White-marked tussock moth. Cocoons and egg-masses. d. Caterpillars feeding on apple leaf.

WHITE-MARKED TUSSOCK MOTH, ALL NATURAL SIZE.



PLATE IX.

PLATE. VIIL

b. Eggs of rose chafer, two and one-
half times enlarged.

Eyed elater, Alaus oculatus
., natural size.

a. Adult beetles injuring rose, natural size.

¢. Rose chafer, twice natural size.

b. Birch leaf eaten by beetles.

WORK OF THE ROSE CHAFER
d. Peaches eaten by the rose chafer.

WORK OF ROSE CHAFER, AND EYED ELATER.



PLATE XI.
PLATE X, .

L

Pupae, natural size.

b. Tachinid fly, Winthe-
mia quadripustulata Fabr.
Twice natural size.

a. Virginia creeper stripped by larvae.

c. Adults and larvae, natural size. Female at top.

b. Grape-vines defoliated by the larvae.

d. Larvae feeding on grape leaf. Natural size.

EIGHT-SPOTTED FORESTER.

WORK OF THE EIGHT-SPOTTED FORESTER.



PLATEL RN

b. Adult of pine tip moth, Pinipestis zimmermani Grote. Natural size.

REATE XITL,

¢. Scale-insect, Kermes sassceri, infested with Euclemensia bassettella
Clem. Twice natural size.
PINE TIP MOTH, AND INFESTED SCALE-INSECT.

The froth masses on Scotch pine are natural size. The insert shows the
adult insect, four times enlarged.

PARALLEL SPITTLE INSECT.



PLATE XIV.

a. Ditching gangs at work, near Stony Creek.

b. View on Hammonasset Marsh, Madison, showing ditch.

ANTI-MOSQUITO "WORK.

PLATE XV.

a. Galls of hickory gall aphid, natural size. Typical Phylloxera
caryecaulis at right, var. spinosa at left.

b. Galls of aphid, Chermes cooleyi Gillette, natural size.

HICKORY AND SPRUCE GALLS



PLATRE XV,

a. Grape-vine tomato gall, Lasioptera witis O. S. Natural size.

b. Larvae of the grape-vine sawfly, Erythraspides pygmaeus Say.
Natural size.

GRAPE GALLS AND GRAPE SAWFLY.

PARYT HL

Commercial Feeding Stuffs.

By JounN PHiLrips STREET.*

Under the Connecticut statutes the term ‘“‘concentrated com-

- mercial feeding stuff” covers practically all feeds excepting hay

and straw, whole seeds, unmixed meal made directly from any of
the cereals or from buckwheat, and feed ground from whole

- grain and sold directly from manufacturer to consumer.

Section 4502 requires that every lot or parcel of concentrated

' commercial feeding stuff shall bear a statement giving the name

and address of the manufacturer or importer, the number of net

- pounds in the package, the name of the article, and the percen-
. tages of protein and fat contained in it.

No registration of feeds or payment of analysis or license
fees is required.
The penalty for violation of the statute is not more than $100

fine for the first offense and not more than $200 for each subse-
~ quent offense.

The law authorizes this station to take samples from any
manufacturer or dealer, in a prescribed manner, and requires the
station to analyze annually at least one sample of each brand
which it has collected, and to publish these analyses “together
with such additional information in relation to the character,
composition and use thereof as may be of importance.”

INspECTION OF 1916.

In compliance with the above requirements the following report
has been prepared. During the fall of 1916 the station sampling
agent visited 54 towns and villages of this state and collected 203
sample of feeds. The results of the examination of these sam-

* The chemical analyses here reported were made by E. M. Bailey, C. B.
Morison and C. H. Shepard.
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ples are here discussed and the chemical analyses are given in
Table V. o

The analyses of 56 samples sent by individuals are also sepa-
rately reported. The analyses of 676 samples of ensilage corn,
soy bean,fodder, and corn grain grown in connection with experi-
mental work will be reported inanother place.

The official samples may be grouped as follows:

19 Cotton seed meal " 8 Corn gluten feed
7 Linseed meal, old process 17 Hominy feed
15 Wheat bran 3 Dried brewers’ grains
16 Wheat mixed feed 1 Malt sprouts
10 Wheat middlings 7 Dried distillers’ grains
1 Red dog flour 4 Dried beet pulp
2 Rye feed 1 Wheat bran and corn cob feed
3 Rye middlings 2.Corn and oat feeds
2 Buckwheat middlings 64 Horse, dairy and stock feeds
1 Corn gluten meal 20 Poultry feeds
203 Total

COMMENTS ON ANALYSES.

The only brand offered for sale without the guaranties required
by law was 8557, Hardy’s Hominy Feed; this, however, was of
average quality. '

Of the 203 official samples 33 did not meet their guaranties in
some particular; 9 in protein, 19 in fat and 5 in both protein and
fat. Sixteen per cent of the brands showed deficiencies this
year as compared with 20 per cent in 1915 and 10 per cent in
1914..

Table I shows the individual brands which failed to satisfy
their guaranties.

TapLe I.—FeEps BELow GUARANTY.*
Deficiency in

Protein. ‘:L
8445 Bull Brand Cotton Seed Meal ............. 337
8597 Danish Brand Cotton Seed Meal .......... 1.00
8577 National Feed Co.’s Cotton Seed Meal ..... 3.50
8617 - Puritan : Cotton Seed Meali 5l di Sl s b 4.25 Lo
8520 American Red Tag Cotton Seed Meal ..... 1.42
8544 American Red Tag Cotton Seed Meal ..... 1.70 1.51
8556 American Red Tag Cotton Seed Meal ..... 1.30 o
8574 Number 7 Cotton Seed Meal .............. 1.25
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Deficiency in

Protein. at.

8s81 Moon’s Mixed Feed .......ooovvvnvnnnnnnes Vs 1.22
8488 Winona Wheat Middlings ................. Car 0.50
8607 Quinebaug Buckwheat Middlings .......... 8.81 1.01
8485 Bufceco Hominy Beed o e A e N St ) 0.42
8531 Plymouth Hominy Feed ................... s 2.10
8628 American Malt. Co.’s Malt Sprouts ........ £ 0.86
8365 Korn-Oato Feed ......cooviiiineeennennns A 0.94
8580 Pennant Stock Feed ...........c..oooonene A 1.10
8564 Blatchford’s Pig Meal ...........ooovvennns 50, 0.51
8468 Bufceco Horse Feed .........oooiiieieenns ey 0.35
8502 Iroquois Dairy Feed ...........coooievvnn. LA 0.92
8493 Anchor Dairy Feed ...........cocoivnienns 4.44 0.99
8480 Bonnie Horse Feed ..........oooovvnnen. 1.44 0.46
8455 Badger Stock Feed ............cocooeenn. 1.31 Ll
8442 Peerless Horse Feed .............oconvinnn A 0.52
8400 Park and Pollard’s Calf Meal ............. S 0.97
8452 Tom Boy Horse Feed ..............c.conne Al 0.62
- 8467 Mogol Molasses Feed ...........cocvneenn. 1.25 i
8502 Ryde’s Cream Calf Meal .................. e 0.36
8464 Biles Ready Dairy Ration ................. A% 0.67
8300 Iroquois Poultry Mash ................... i 0.40
8608 Wirthmore Growing Feed ................ 1.00 0.88
8461 Wirthmore Poultry Mash ................. el 1.14
8401 Blue Ribbon Laying Mash ................. 1.52 SN,
8466 Vincent Bros. XXXX Mash ............... et 0.32

* Deficiencies of less than 1.00 per cent protein and 0.25 per cent fat are

~ ignored in this tabulation.

Cotton seed meal averaged over 1.5 per cent less\ protein than
in 1915 with the price $8 per ton higher. Compared with 1914
we find a decrease of 2.5 per cent protein with the price $14

higher. The quality of this feed in our markets is growing

poorer year by year, due chiefly to a greater admixture of hulls.

3 The ayerage crude fiber, an index of the amount of hulls pres-

ent, found in this product since 1910 has been as follows:

OO o doe U s L 8.28 TOTAN S G LAy v 0.73
S e A 8.56 FOETL ol s i WA 10.60
SRR LY DL 8.23 TGLOWN L 12.42
TOER 9.97

~ Cotton Seed Meal, are in reality Cotton Seed Feed, mixtures of
~ cotton seed meal and cotton seed hulls with less than 36 per

o X gl kh bt el g At L T

LoRiob gt Uk o G it S i e Ee e s
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cent of protein. Two samples of the Danish brand, one of the
National Feed Co.s, one of the Puritan.brand and the Union
Seed and Fertilizer Co.’s Number 7 fall into this classification.

Seven of the 19 samples were below guaranty in protein and
two in fat, the protein shortage ranging from 1.00 to 4.25 per
cent. The samples deficient in protein were as follows:

SaqetiBalls Brand i S auedainlle Ol G Sl ety 3:37
Sgo7 ianish Bratich oo toali e sl I e el 1.00
Wz N tionalBeediColaiinls s S S in NI E 3.50
o177 Puritan Brand| s 2l miis i T s I 4.25
Se44is AmericanRed Fag Brandi s b i g 1.70
85561 American Red: Fag /Brand . Vo ot iz i 1.30
8557 Union Seed and Fert. Co.’s Number 7 ........... 1.25

We have frequently called attention in the past to the discrep-

ancies in the prices of feeds. This is well illustrated this year by .

these meals. The brand containing the highest protein, 44.25
per cent, sold for $46 per ton, while that containing the least
protein, 31.75, sold for $47 per ton, or $1 per ton higher.

Linseed Meal, Old Process. The seven samples satisfied their
guaranties. The protein in these averaged over one per cent less
than last year with the price $4.50 higher. Compared with 1914
we find that feed of about the same quality this year sold on the
average for $10.50 higher.

Wheat Products. Aside from Moon's Mixed Feed and
Winona Wheat Middlings, which showed respective deficiencies
in fat of 1.22 and 0.50 per cent, these samples require no special
comment.

Rye Products. The five samples satisfied their guaranties.

Buckwheat Middlings. The two products sold under this
name differed greatly in composition. The one contained 25.00
per cent protein and 3.66 per cent fiber, the other 20.04 and 21.74
per cent, respectively.

Corn Gluten Meal. The single sample satisfied its guaranty. .

However, it contained 4.32 per cent less protein than last year
and cost $12.80 more per ton.

Corn Gluten Feed. The eight samples ranged in protein
from 22.44 to 28.94 per cent, the selling price of the lower-
grade product being one dollar higher than that of the high-
grade. Like most of the feeds gluten feed shows a much higher
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selling price than in previous years. In 1914 the average ton
price was $33.54, in 1915 $30.17, while this year it was $41.63.

Hominy Feed. Two of the 17 samples failed to satisfy their
guaranties, the Bufceco and Plymouth brands being deficient in
fat by 0.42 and 2.10 per cent, respectively. On the average the
samples showed about the same protein as last year with over one
per cent less fat, while the selling price was $13 higher per
ton.

Dried Brewers’ Grains. The three samples examined satisfied
their guaranties and were high-grade products. They contained
2.50 per cent less protein than last year with the price $1.20 per
ton higher. High prices do not appear to have attacked this

~ feed, and it continues to be the cheapest protein feed on the

market.

Malt Sprouts. The single sample was deficient in fat. A
price of $37 per ton is high for this feed with dried brewers’
grains selling at $31.

Dried Distillers’ Grains. The seven samples satisfied their
éfuaranties. They showed a wide range in composition, as usual,
protein from 13.25 to 32.38 per cent and fat from 5.98 to 13.26
per cent. While the higher grades of this feed are relatively
cheap they are more expensive feeds as a rule than dried

brewers’ grains. A rye distillers’ grains with 13.25 per cent

protein at $30 does not appear to be an economical purchase
with dried brewers’ grains containing 27.36 per cent protein
selling at $31.

Dried Beet Pulp. The five samples satisfied their guaranties.
The cost was $6.50 per ton higher than in 1915. ’

Wheat Bran and Corn Cob Meal. This sample contained 6.14
per cent less protein, 1.90 per cent less fat and 6.70 per cent
more fiber than average wheat bran, and the price was 87 cents
per ton higher. No feeder is warranted in paying such a price
for a feed of this character.

Corn and Oat Feeds. One of the two samples failed to meet
its fat guaranty by 0.94 per cent. The composition of this sam-
ple shows the use of excessive oat hulls.

Proprietary Horse, Dairy and Stock Feeds. Of the 64 sam-
ples of this class of feeds, 18 failed to meet their guaranties;
2 were deficient in protein, 14 in fat and 2 in both protein and
fat. Awnchor Dairy Feed, Bonnie Horse Feed, Badger Stock
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and Mogol Molasses Feed showed protein deficiencies of 4.44,
I.44, 1.31 and 1.25 per cent, respectively..

Again we call attention to the fact that the official method for
determining ether extract (fat) doe$ not always give correct
results in feeds of this class when.molasses is present. As we
are obliged by-law to use the ‘official method, the results in Table
V were obtained by that method.. Nevertheless, we have not
included among the deficient samples those which yielded the
guaranteed amount of fat when tested by the modified method
published in our 1913 report. The following tabulation shows
the results obtained by the two methods:

TABLE II.—FAT 1N MoLAsseEs FEeDs.

Official Modified
Method. Method.

Arcady Daivy Feed oo i ra i s s b b 3.45 3.12
TroquoiseDadry: Beadi Soo s U e ol e il 3.08 2.67
CloveriFead Dagv feedy (0 Lliny L s 4.28 ‘4.08
Corno 'Sweet Feedl o (o i imin sl s RSy 1.75 2.34
Hobby! Horse Feed: /o0 8 Ll A S el 1.17 1.76
AnchoreDaivy Beed it bl el S S0 b i 1.68 2.51
Avehotr B orser Beetl g Y 7w 1o Suiesi el g 4.00 3.47
~ Hamlin’s Horse, Mule and Dairy Feed ...... 317 3.40
LA loraneibonde BeedaNe i i bl N0 S i 4.00 3.37
New England Stock Feed ................... 4.73 3.97
Badoer tHorsel Feediil vall o fpl ks ok 2.30 2.19
Badger StaekiFeedal .ol . 080 s NS B N 4.45 3.90
BadgeriStack Weed i = 0wl Sl i 4.97 4.38
Bliiel Top Horsedtiaad i ok SNl i s 1.64 1577
Cream: City Hotse Feed '/[./0 . L Lo sl iy 1.84 1.97
Cream-O-Lene Dairy Ration ................ 5.35 4.89
Domino: HoetseBeed e Gl mil st b el 8 245 2.23
Domino Justice Creamery Feed ............. 5.73 4.82
Fidelity StookiiBeedi. L v ot s odmbetten 5 3.03 3.24
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