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Letter of Transmittal

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

The Board of Control of the Connecticut Agricultural Experi-
t Station, as required by law, herewith submits its fifty-second
nual report for the year ending October 31st, 1928.

‘No extended statement isr'present'ed in this letter. The Report
 the Director (Bulletin 298, pages 113 to 140), which constitutes
vart of this report, is a summary of the work accomplished during
year, lists the changes in staff, the addltlons to equipment and
publications.

3 Immediately following this letter Wiﬂ be found the financial
atements of the several appropriations for which the station is

sponsible.  These are for the fiscal year ending June 30th,

8.

All of which is respectfully submitted,

GEeorGE A. HopsoN,

Secretary of the Board.



Report of the Treasurer
ngy 1, 1927—June 30, 1928

-

W. L. SLATE, in account with THE CONNECTICUT AGRICULTURAL

EXPERIMENT STATION for the fiscal year ended June 30, 1928.

RECEIPTS.
Balance on hand, July 1, 1927

Sta‘x‘te Comp‘t‘réller (General or Current Expense).. $53,000.00

General—Additions) . ........ 827.75
¢ & (Pood and Drug). ... i 7,500.00
United States Appropriation (Hatch).......... .. 7,500.00
s { “ (Adams) ol o o 7,500.00
“ 4 4 Pptnelly=say = = - 20,000.00
A & & (Clark-MeNary) . . . . 959.48
Fertilizer Analysis Fees. ... .. L el e S 13,000.00
HeediAnalyeis Bees ot ol b R el Saiiaiil - ~ 7,000.00
Lockwood Trust Fund.................. ... ... 11,000.00 :
—$128,287.23
Miscellaneous Receipts: ;
Balance on hand, July 1, 1927........ $201.46
Sales of gasoline................ $452.16 ;
Sales of automobile oil. ... ..... > 36.85
Mileage for use of automobiles.. . . 218.17
Sale of waste paper............. 3.57
Refund for damage to Station auto 31.85
Interest on bank deposits........ 83.52 |
: R —— 826.12
: y 1,027.58
Less M1SCELLANEOUS RECEIPTS DEPOSITED WITH
OTATE . TREASURER. .. . 50 i iie s s e 908.35
119.23
$128,406.46
DISBURSEMENTS !
Salafiesrr = vt T s e i TR $76,441.66
Fabore il o P e i et e 19,986.22
Stationery and Office Supplies.......... Sl dor 784.79
Scientific Supplies (chemicals) .................. 1,074.25
4 5 (other laboratory supplies).. . . . 835.55
4 ¥ (photographic supplies) . .. .... 192.71
Becding Stuffs SNl sl s Sl i nl o IS 1722
Imsectitidesstieter Sarar e e B Sl - e 74.97
Lumber and Small Hardware.«... ... ..o 41.76
Miseellaneoits Shpplies hn el e oo e o 747.60

CONNECTICUT EXPERIMENT STATION REPORT, 1928 vii

e Ol o 135.34

B
S SR )
,e...‘........:q... ..... S 6.85
tlying-investigations).. .. ..... 2,88
ul' e E;)rllte%’inggs, conferences, etc.) . .... 1,336.34
& & (gasoline for automobiles) . . .. ... 1,041.06
ht, Express and Parcels Post......... e gg%
cations (bulletins, (i [t S U SRR L
B a0
e SR 1,849.34
R R S SRS 204.55
..... (heww)is 1o s PRt R 1,129.4
(Fopaits). i s 111.39
e R
tific Equipment (new) . ................... 2,093.28
(TEDAITS) o S e 140.45
............................. 110.00
............................... 1,653.’;5‘1)
@epaits)io . o B R R 533.
i d Appli NEW) . ........ 1,205.91
3 Machu}‘ery i grepa)irs) ....... 300.09
EaBuildings and Structures.. ... L in 2,951.78
ings (repairs and alterations).............. 3,142.13
oS, el IR S e R e TR 6.80
ance (fire, burglary and automobile)........ 1,079.48
ellaneous Contingent Expenses............. 57.50 :
Total Disbursements. ..................... L $198 914141
nce on hand, June 30, 1928:
State General Appropriation (in hands of
State Comptroller)... .. S e oo 72.82
Miscellaneous Receipts (in hands of Station L
BiEc e el s T e A B e s Siaen
$128,406.46




. REPORT OF
‘W. L. SLATE, Treasurer

IN ACCOUNT WITH

Insect Pest Appropriation

" (Section 2109 of General Sj:atutes, Revision of 1918)

July 1, 1927—June 30, 1928

' RECEIPTS.
Balance on hand, July s 1927 .....................................
Insect Pest Approprlatlon STERESEIR S L S $30,000. 00
(additions).......... 27.3
i : $30,027 36
M1sce11aneous Receipts:
Mileage for use of Automobiles... $27.36
Less MISCELLANEOUS RECEIPTS DE- EOEL o
POSITED WITH STATE TREASURER. . . 127.36 e
$30 027.36
- DISBURSEMENTS. .
Salaries.. ;... s e 2 s e IR $15,450.00
labor: e e s e N el el S e 16,709.25
Stationery and Office Sipplies et ey - 125.35
Sc1ent1ﬁc Supphes (ehiemieals)l o i e L 42.93
(other laboratory supplies).. 25.61
i 5 (photographic supplies) .. ..... 57.38
Insect101des CLCER R Sy ilas s oy o I e e 130.67
Lumber and Small Hardware.............. e .73
‘Miscellaneous Supplies. . ..o .o oot 841.64
Ausomobile @ISt Py oo Sl e 62.31
Telegraph and Telephone .............. g B R 167.74
Bostaoe oo e s s il lay S S o s g s bl 5 91.22
Travel Expense (outlying investigations)......... . 2,219.31
(meetings, conferences, etc.) . ; 259.53
< “. (gasoline for automobiles) . . ... .. © 507.06
Freight, Express and-Parcels Post: h .o 15.33
Tleehribity it M SiEm s e e e T 45.30
Furmture and F1xtures EWK s i e b et b 180.65
(Tepalte)et v i v 19.15
Library (books and periodicals)................. 201.05
% (hindint)-ls st e e e s 82.35
Scientific Equipment (new).................... 21.48
i vestoel Rl e A o e U o S Ll 1.35
Atitombbilesstnew)linhr e 3 e 0 S 544.00
& (e Sreh N i e e SR Bl 0 L 256.90
Tools Machmery and Apphances (new) ....... i 48.63
(tepairs) . . . s 7.10
New Buildings and Structures.................. 234.24
Buildings (repairs and alterations) .............. 10.58
Rent of Land and Buildings............ i 314.66
Insurance (automobile) e e i o 169.47
Miscellaneous Contingent Expenses............. 72.44
dotal-Dishuirsementsr it cander (o Siiias $38,915.41
Charged to allotment for second half of fiscal period
(e B0T02RN e r e S e e 8,888.05
$30,027.36

' 'REPORT OF
W. L. SLATE Dlrector

«Z e B L gy a,- Ttk
Z .o tney Tegnts

IN ACCOUNT WITH

Mosquito Elimination Appropriation

ions 2409 and 2410 of General Statutes, Revision of 1918 ; amended by Chapter 68,
Public Acts of 1923)

July 1, 1927—June 30, 1928

- RECEIPTS.
............. G T B0
..................................... 88.46
AR O $7,588.46
DISBURSEMENTS

BREC ¥Botstard) . . .o S $2,500.00

........................................ 4,668.39

ioliery and Office Supplies.. ... ... iu v i 31.40

e pliicisupplies. 0L DUl 3.20

B ol Supplies . . oo e e 32.11

i G R R SR R 3.51

for Mosquito Spraying . ...............cc.. 2.00

lione and Telegraph. ........ .00 o 4.45

1 (outlying investigations)...... S 109.65

e ccle) o e e 225.64

‘,ls, Machmery and Apphances (new)iaay = 34.20

o (repairs) ... . . .. 8.50

omobile Repairs and Accessories. . 229.00

ings and Land (Repairs and Alteratlons) 166.27

surance (automoblle) ........................ 59.97

: $8,078.29

ferred to New Mosquito Elimination Fund . 287.57
nsferred to New Mosqg =

.harged to allotment for second half of fiscal period

June 30, 1928 .............................. 777.40
: $7,588.46

(ix)



REPORT OF

W. L. SLATE, Director

IN ACCOUNT WITH

Tobacco Research Appropriation:

(Public Acts, 1921, Chapter 184.)

July 1, 1927—June 30, 1928

RECEIPTS.

State Appropriation. .. o UL OEEE IR .
Contribtitions. id vios o bvins i el Sy
Sales of TobacCo........ el e SR RS

DISBURSEMENTS.

By the State Comptroller on vouchers submitted by
W. L. Slate, Director:
SAlATIES: o 0 e it e e e
Fabores Pl ee e R e e
Stationery and Office Supplies..............
Chemiealsy s SURE S T o S
Laboratory Supplies. ... ... R R e A
Photographic Supplies.....................
Feeding Stuffs .0 canveain oo oo
Insecticides and Fungicides. . ..............
Lumber and Small Hardware...............
Miscellaneous Supplies. . ...
‘Aittomebile @il rE s s o SR T
Byl e e s e R e e
Telephone and Telegraph..................
Travel (outlying investigations) ............
$ (meetings, conferences, etc.).........
5 (asoline) il othe sl
Freight, Cartage and Express..............
Bl e et
Bledtricity bbb it i s
Water: ol b S e Sl e e e
Furniture and Fixtures (new)..............
¢ (fepairs)isa s ale e
Books, Periodicals and Subscriptions........
Scientific Apparatus (New).................
. & (repairs)eisss o it e
Automobiles (repairs). . v...cvvevzniiianns
Tools, Machinery and Appliances (new). .. ..
« 4 i (repairs). ..
Buildings and Land (repairs and alterations) .
RentiofiLand i, 2 vains At e e
Insurance (automobile and tobaeco).........

Charged to allotment for second half of fiscal period
June 30, 1928 . .ovvu ot ovoibin e

$15,000.00
1,814.24
1,860.49

$18,674.73

$19,337.84

663.11

—

$18,674.73

REPORT OF
W. L. SLATE, Director

IN ACCOUNT WITH

White Pine Blister Rust Appropriation

(Section 2117 of General Statutes, Revision of 1918)

July 1, 1927—June 30, 1928

RECEIPTS.
Siate Appropriation, o ssiea s i 7,500.0
Refund for Labor....... ... ... $1,318.88 G
Refund for Experimental Work. .. 204.83
Refund for Camp Meals......... 7.83
— 1,531.54
———  $9,031.54
EXPENDITURES.
By the State Comptroller on vouchers submitted b
W. L. Slate, Director: i
................................. $1,646.46
................................... 7,365.28
L e e
Miscellaneous Supplies. . .................. 3 12.72
Telegraph andliclephones S S Gea i Rats 31.05
Tr(e{wel (outlying investigations)............ 1,271.08
(meetings, conferences, etc.)......... " 64.55
L U ERE e ‘50
Furniture and Fixtures....,............... : 45.00
%utomobiles'(new)......,.L....A....:::....: 657.70
Aools, Machinery and Appliances (new). .. .. 41.16
utomobiles (repairs)............ b e 45.35
ﬁ;urance (Eitomebile) X 0 gL T8 F o on 24342
iscellaneous Contingent Expenses......... 60.19
' Total Disbursements.................. $11,580.46
Charged to allot ;. 25
ment f i
e e 21502
$9,031.54

(xi)
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Report on Inspection
of

Commercial Fertilizers

1928

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

THE FERTILIZER LAW.

is1 i ili have been dis-
rovisions of the Connecticut fertilizer law ; j
<ei1 111)1 previous reports but for more ready reference its essential
es may be noted here.

p & 5
IGNIFICANCE OF THE TERM ‘‘COMMERCIAL FERTILIZERS.

; 2 5
xplaining what is meant by the term “‘commercial fertilizers
law says: : e
1 ‘commercial fertilizers’ shall be construed to mean any a
seu%e;{sranncce imported, manufactured, prepgred or zold for rf:raglézé?gbcl)é
ing il amendment purposes, except barnyard manu
rtenxg;vgircioi'l:‘ve not been artificially treated or manipulated, marl and
Cottonseed meal, rapeseed meal,dc.astm];l pomlf.ce a%nd et{tli) gt}};ﬁgeagneé
1 ts used as fertilizers, including the ashes of cot :
1@?1 gzﬁggcslsﬁall be included as fertlhfiers W1thi1n cic}flfe me%m?agdce)f vﬁlﬁii ;.(;18:
i i ch different g
separate analysis fees shall be paid on ea S s
[ d for sale in the state. The person responsi D
g:xffee;?‘escribed may deduct from the total tonnage sold such sales }cl)f
onseed meal or other vegetable prodlllg:tg {a;s zﬁ'le néade :&iiﬁzﬁl;rguﬁ
itten certificate on a form supplied by the Conn 1
? %ng)r;riglrtlent Station stating that the mqtgrlalnbought by him was to
used exclusively for feed and not for fertilizer.

CoONCERNING COTTONSEED MEAL.

Cottonseed meal is a fertilizer within the meaning of the Statute
ut it is provided that when this product is sold for feeding pulr(i
ses only, it shall be exempt from the tonnage tax. When soh
a feed, cottonseed meal is subject to registration under the
rms of the feed law. By regulation, howevgr, if it is sold ‘exclu(i
ely as a fertilizer, or exclusively as a f(ifad it may be registere
t once, and under that law which applies. .
The status of cottonseed meal under the fertilizer law has been
arly stated in bulletin! from this Station from which the follow-
g may be quoted: ; 1 7
rrab 2 . “Each brand of cottonseed meal must be
g?&ggﬁéﬁa%;nfg?ig %(?gézsdgges’t)y this Station and an analysis fee of ten

ollars paid on it before it is sold, oﬁere’q or exposed for sale, and on the
st day of January annually thereafter.

1Bull. of Information No. 9, 1919.
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“A distinctive mame constitutes a distinct brand.
different guaranties of composition they are held to be different brands.’’

Branding or tagging. “Since nitrogen is the only fertilizer ingredient
considered in the trade in cottonseed meal no guaranty of phosphoric acid
or potash is required. If either is guaranteed by the manufacturer, how-
ever, an additional fee of ten dollars musc be paid on each element. The
statement of composition now legal for feeds may be used hereafter if the
percentage of nitrogen is stated.

“Note that the law regarding feeding stuffs forbids the use of metal in

attaching tags and requires that each package shall be branded. or tagged
with the statement required by law.’ ¢

Duties of shippers. “It is assumed from correspondence with shippers
outside the state that they will register the brands which they sell in
Connecticut, will pay -analysis fees as has been done in the past by manu-
facturers of commercial fertilizers, and will semi-annually thereafter pay
the tonnage fees. !

“They will report to this Station their total sales and if they wish, may
report what part has been sold for feed exclusively. From the reports of
dealers within the state it will be possible to determine quite closely the
amounts of each brand actually used as feed.

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

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

If shipments have

REQUIREMENTS To BE COMPLIED WITH BY SELLERS oF COMMER-
CIAL FERTILIZERS.

The seller is responsible for the proper labeling of each package,
for the registration at the Station of every brand sold by him an
for the payment of the analysis fee, before offering for sale,and
annually thereafter on January 1st.

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

1. Weight of each package in pounds.
2. Brand name or trade mark.
3. Analysis:
(@) Available phosphoric acid, per cent.
(b)  Total phosphoric acid, per cent.
(c)  Nitrogen, per cent. )
(d) Equivalent ammonia, per cent.
(e) Potash soluble in water, per cent.

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

In the case of bone meal, tankage or other organic products, and
in basic slag and mineral phosphates in which a large percentage
of the phosphoric acid is not available by laboratory methods, the

FERTILIZER LAW 5

. i id shall be claimed as total phosphoric acid unless
1eil(s)ir;gdats(1)dclsaim available phosphoric acid instead, in which
the guaranty shall take the form set forth above. e
Jabel may be a tag attached to the package or a sta ern1
ed thereon. Percentages shall be minimum percentages c;ln y.
e presence of leather in its various forms, wool waste, . %rl,
inert nitrogenous material shall be declared on the g e
by processing, the activity of these materials has been
ed satisfactory as determined by official methods. -
hen potash is derived from sulphate or carbonate of potas
claimed. !
clg,?rfloor guaranty for less than 0.82 per cent of nitrogen or
s than 1 per cent of phosphoric acid, or for less than 1 peff
“of potash shall be regarded in the registration or analysis o
commercial fertilizer. ‘
m;ﬁer must also, on the 1st of January and July, reporé
nnage of fertilizer sold within the preceding six months an
) the director of the Station a tonnage fee of 6 cents per tor(xi.
quest, copies of the law and blanks for_reg1strat10n an
age reports will be supplied by the Station. ;
however, proper labeling, regisiration and payments have Zen
ed for by the manufacturer of the bramds or by amnother
ible person all sellers of such brands are released from the
mentioned requirements. The retailer, therefore, should assure
f that the requirements of the law have been met by the manu-
ers of the brands which he handles, or himself be prepared to
1l these requirements.

AUTIONS TO BE OBSERVED IN DRAWING SAMPLES FOR
ANALYSIS.

he lysis of a fertilizer is of no value unless the sample
znligresents as nearly as possible the stock from which the

e was drawn. The law prescribes the procedure to be fol-

by authorized agents of this Station when taking official
es for analysis as follows:

Vhe es are taken from fertilizers in bags, a tube shall be used,
i h:l’?a.lsla‘rbrelapilnserted at one end of the bag and shall pass subs}:a.n’gqlly
tire length of the bag, so as to take a core of the material eﬁng
ed from substantially the entire length of the bag. Samples ﬁ"g }151
from individual bags shall be thoroughly mixed, and the 12 cia
s shall be taken from the mixture so drawn by the method hnlcl)v;r)n
rtering.” Samples of fertilizers taken as herein provided sha g
from at least five per centum of the separate original unopeﬂe11
ges in the lot, for the mixture from wln_ch the official samples §b a

en. If less than one hundred bags are in the lot, at least five ;gs
be sampled; if less than five bags, all shall be sampled. Broken
cages shall not be sampled.”
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GRATUITOUS ANALYSES.

Under the fertilizer law the Station is char: ith t
analysis of samples drawn by its own agents. gﬁi c?égsy ﬁvggtevtilre
each year analyze a considerable number of samples drawn b3;
individuals, representing stock purchdased by them for their own
use. ‘The object of the purchaser is to satisfy himself as to whether
he has obtained goods of the grade represented and, perhaps, to
obtain evidence upon which to base a claim for shortage should
the materials not meet their guaranties. The Station assumes no
responsibility for the sampling in case of such unofficial samples
and can only vouch for the accuracy of the results obtained on
the materials as submitted. Since a representative sample is as
essential as an accurate analysis in judging the quality of a ship-
ment of fertilizer, it is evident that a satisfactory adjustment will
seldom be effected on the basis of an unofficial sample. Notwith-
standing certain objections which may be raised to the practice of
analyzing samples submitted by individuals, the Station is dis-
posed to continue such work so long as there is evidence that it
constitutes a useful service.

REGISTRATIONS

REGISTRATIONS FOR 1928.

 qale in this State 433 brands of .fertilizers.
1te, the brands so registered are listed as follows:

New Haven, Conn. :
Acme Fertilizer

. Aroostook Potato Manure
Castor Pomace

Complete General Fertilizer
Double Manure Salts

Double A Tobacco Fertilizer

Dry Ground Fish

Gladiator Fertilizer

Grass and Lawn Top Dressing
Ground Tankage

Hi-Grade Tobacco Manure

. Monarch Fertilizer
. Muriate of Potash
. Nitrate of Soda

. Old Hickory Fertilizer
. Princess Fertilizer ;
. Pulverized Sheep and Goat Manure
. Special Ground Bone
. Sulphate of Ammonia
. Sulphate of Potash
s 169, Superphosphate (Acid Phosphate)
“A.A.C. Tobacco Ash Element

‘Agrico Fertilizer for Corn
* Agrico Fertilizer for Potatoes

' Agrico Fertilizer for Truck

owker’s All Round Fertilizer
owker’s Lawn and Garden Dressing

ker’s Market Garden Fertilizer

owker’s Potato and Vegetable Phosphate
wker's Stockbridge Early Crop Manure
wker's Stockbridge Hill and Drill Fertilizer
owker’s Stockbridge Tobacco Manure
Bowker’s Sure Crop Fertilizer
-adley’s Blood, Bone and Potash
radley’s Complete Manure for Potatoes and Vegetables
radley’s Complete Tobacco Manure
radley’s Eclipse Fertilizer

radley’s Northland Potato Grower
radley’s Potato Fertilizer
radley’s Potato Manure

radley’s XL Superphosphate of Lime
ottonseed Meal
National Aroostook Special Fertilizer
National Complete Tobacco Fertilizer
lational Market Garden Fertilizer b
ational Pine Tree State Potato Fertilizer
ational Premier Potato Manure
anderson’s Atlantic Coast Mixture
Sanderson’s Complete Tobacco Grower
~ Sanderson’s Corn Superphosphate
Sanderson’s Formula A
Sanderson’s Formula B
Sanderson’s Potato Manure

B
o

00000000000000000000

r 1928, 61 firms and individuals registered at this _S’cation
As required by

an Agricultural Chemical Company, New Haven Sales Dept.,
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American Cyanamid Company, 535 Fifth Ave., New York City.
Ammo-Phos

Apothecaries Hall Company, Waterbury, Conn.
Acid Phosphate oy
Basic Slag Phosphate Tal
Bone Meal 3-22
Bone Meal 4-20
Bone and Meat Tankage
Carbonate of Potash
Castor Pomace
Cotton Seed Meal
Dry Ground Fish 3
Liberty Corn and All Crops, 2-8-2
Liberty Corn, Fruit.and All Crops, 2-12-4
Liberty Fish, Bone and Potash, 3-8-3
Liberty High Grade Market Gardeners, 5-8-7
Liberty High Grade Tobacco Manure, 7-3-7
Liberty Home Vegetable Garden Fertilizer
Liberty Lawn Fertilizer
Liberty Onion Special (Potash as Sulphate), 4-8-7
Liberty Potato and General Crops, 4-8-10
Liberty Potato and Market Gardener’s Special, 4-8-4
Liberty Potato and Vegetable, 2-8-10
Liberty Special Fertilizer for Fruit, 7-8-6
Liberty Tobacco Special, 5-3-5
Liberty Tobacco Starter
Liberty Top Dresser for Grass and Grain, 10-314-8
Muriate of Potash
Nitrate Soda
Nitrate Soda and Potash
Precipitated Bone
Sheep Manure
Sulphate Ammonia -

Sulphate Potash
Sulphate Potash-Magnesia
Tankage

Armour Fertilizer Works, 50 Broad St., New York City.

Armour’s Big Crop Bone Meal 3-48
Armour’s Big Crop Fertilizer 2-12-4
Armour’s Big Crop Fertilizer 3-8-4
Armour’s Big Crop Fertilizer 4-8-4
Armour’s Big Crop Fertilizer 4-8-7
Armour’s Big Crop Fertilizer 4-6-10
Armour’s Big Crop Fertilizer 4-16-4
Armour'’s Big Crop Fertilizer 5-8-7
Armour’s Big Crop Fertilizer 7-11-10
Armoutr’s Big Crop Fertilizer 7-12-7
Armour’s Big Crop Fertilizer 8-6-6
Armour’s Big Crop Super Phosphate (Acid Phosphate) 169,
Armour’s Big Crop Super Phosphate 20%
Armour’s Big Crop Tobacco Fertilizer 7-3-7
Armour’s Big Crop Tobacco Special 5-3-5
Armour’s Castor Pomace 5149,

Armour’s Cotton Seed Meal 87

Armour’s Lawn and Garden Grower 6-8-6
Armour’s Ground Tankage 99,

Armour’s Muriate of Potash 489,

REGISTRATIONS 9

Armour’s Nitrate of Soda 18%

Armour’s Sheep and Goat Manure 114-1-2
Armour’s Sulphate of Ammonia 25%,
Armour’s Sulphate of Potash 48%

craft-Wilkinson Co., Trust Co. of Georgia Bldg., Atlanta, Ga.
“Helmet"’

L ‘“Monarch”

tic Packing Company, New Haven, Conn.
Atlantic 5-4-16 -

~ Atlantic 5-8-7
" Atlantic Grain Fertilizer 2-10-2
. Atlantic Special Vegetable 4-8-4

> Baker Castor Oil Company, 120 Broadway, New York City.
Castor Pomace :

rrett Company, 40 Rector St., New York City.
. Arcadian Nitrate of Soda

- Arcadian Sulphate of Ammonia

~ Sulphate of Ammonia

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

: Berkshire Chemical Company, Bridgeport, Conn,

- Berkshire Castor Pomace
. Berkshire Complete Tobacco
- Berkshire Dry Ground Fish

- Berkshire Economical Grass
~ Berkshire Fine Ground Bone
Berkshire Grass Special

- Berkshire Groand Tankage

- Berkshire Long Island Special

- Berkshire Market Garden Fertilizer
~ Berkshire Potato and Vegetable Fertilizer

Berkshire Sheep Manure

- Berkshire Super Phosphate (Acid Phosphate)
~ Berkshire Tobacco Special

Berkshire Tobacco Starter

" Berkshire Truck Fertilizer
~ Carbonate of Potash

High Grade Sulphate Potash

- Muriate Potash :

Nitrate of Soda
Precipitated Bone Phosphate

os D. Bridge’s Sons, Incorporated, Hazardville, Conn.

Corn, Onion, Potato and General Purpose
Special Tobacco Fertilizer

‘W. Brode Corp., 119 Madison Ave., Memphis, Tenn.

“Owl Brand,” 369, Cotton Seed Meal

. H. Case & Company, Inc., 965 William St., Buffalo, N. Y.

Par Plus Brand Pulverized Sheep Manure
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The E. D. Chittenden Company, Bridgeport, Conn.
Chittenden’s Basic Slag
Chittenden’s Castor Pomace
Chittenden’s Complete Grain
Chittenden’s Dry Ground Fish
Chittenden’s Fine Ground Bone
Chittendea’s High Grade Potato
Chittenden’s Potato Special 4%, Potash
Chittenden’s Special Top Dresser
Chittenden'’s Tobacco Spenial
Chittenden’s Valley Wrapper Brand
Chittenden’s Vegetable and Onion Grower
Special Mixture N ;

Everett B. Clark Seed Company, Milford, Conn., Succeeded by Associated
Seed Growers, Inc., New Haven, Conn.

Nitrate of Soda

169, Acid Phosphate

Special Mixture for General Use 4-8-4
Super Phosphate

Special Mixture with 6%, Potash 4-8-6
Tip Top Brand

The Conn. Fat Rendering & Fertilizer Corp., West Haven, Conn.
Tankage

Consolidated Rendering Company, 40 North Market St., Boston, Mass.

Castor Pomace
Corenco Sheep Manure
Dry Ground Fish
Ground Bone

Muriate of Potash
Nitrate of Soda
Superphosphate (Acid Phosphate)
Sulphate of Ammonia
Sulphate of Potash
Tankage 6-30

Tankage 9-20

C. & R. Sales Co., Worcester, Mass.
C. & R. Lawn Shrub Fertilizer

The Davey Tree Expert Company, Kent, Ohio.

Davey Shredded Cattle Manure
Davey Tree Food

Eastern States Farmers’ Exchange, 38 I.ymail St., Springfield, Mass.

Buckland’s Formula A 6-2-7 Special Tobacco Mixture
Eastern States Acid Phosphate

Eastern States Calcium Nitrate

Eastern States Dried Ground Fish

Eastern States Fine Bone Meal

Eastern States Ground Animal Tankage

Eastern States Muriate of Potash

Eastern States Nitrate of Potash

Eastern States Nitrate of Soda

Eastern States 0-16-8 Open Formula

REGISTRATIONS 3 11

sastern States 3-12-3 Open Formula
stern States 4-8-10 Open Formula
Fastern States 4-16-4 Open Formula
tern States 5-8-7 Open Formula
\astern States 5-10-5 Open Formula
stern States 8-6-6 Open Formula
astern States 8-16-8 Open Formula
astern States 8-16-20 Open Formula
astern States 10-16-14 Open Formula
stern States 10-16-14 (Potash from Sulphate) Open Formula
stern States Open Formula 9-3-7 Tobacco Fertilizer
astern States Open Formula 10-3-8 Tobacco Fertilizer
astern States Precipitated Bone
tastern States Sulphate of Ammonia
astern States Sulphate of Potash
astern States Urea

d Eggert, 208 State St., Hartford, Conn,
amond E. E. Cotton Seed Hull Ashes

Fertilizer Company, 39 North Market St., Boston, Mass.

Essex Al Super 2-10-2
ex Complete Manure 5-8-7
Fish Fertilizer For All Crops 3-8-4

sex Top Dressing 7-6-5

d Motor Company, Detroit, Michigan.
‘ord Ammonium Sulphate

r Seasons Fertilizer Co., Inc., 135 West 29th St., New York City.
Four Seasons Fertilizer

T. Frishie Company, New Haven, Conn.
Frisbie’s 5-8-7

sbie’s Corn and Grain Fertilizer 2-10-2

sbie’s Fine Bone Meal 4-22

risbie’'s Market Garden 4-8-7

sbie's Special 3-8-4

Frisbie’s Tobacco Grower 5-3-5

FPrisbie's Top Dresser

Frisbie’s Special Vegetable and Potato Grower 4-8-4

h-Stull Company, Chester, Pa.
- Young’s Formula (8-7-6)

Grasselli Chemical Company, Cleveland, Ohio.
Grasselli Odorless Plant Food

mphreys-Godwin Company, Memphis, Tenn.
Bull Brand Cottonseed Meal

- Danish Brand Cottonseed Feed

- Dixie Brand Cottonseed Meal
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Interna.tlonal Agncultural Corporation, 38 Chauncy St., Boston, Mass.
Cottonseed Hull Ashes
419, Cottonseed Meal
Cottonseed Meal 439,
I. A. C. Basic Slag 243
Nitrate of Lime 3*
Tobacco Special 7-6-5 &
Vuelta Abajo 7-9-8

John Joynt, Lucknow, Ontario, Canada.
Canada Wood Ashes

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

Lowell Fertilizer Company, 40 North Market St., Boston, Mass.
Lowell 5-10-5
Lowell Animal Brand A High Grade Manure For All Crops 3-8-4 *
Lowell Bone Fertilizer 2-10-2
Lowell Corn and Vegetable 4-8-4
Lowell Market Garden Manure 5-8-7
Lowell Potato Grower 4-6-10
Lowell Tobacco Manure 5-3-5
Lowell Top Dressing 7-6-5

. L. B. Lovitt & Company, Memphis, Tenn.
“Lovit Brand’’ 439, Cottonseed Meal.

The Mapes Formula & Peruvian Guano Co., 270 Madison Ave., New
York City.
The Mapes Connecticut Valley Special
The Mapes Corn Manure
The Mapes General Tobacco Manure
. The Mapes General Truck Manure
The Mapes General Use Manure
The Mapes Onion Manure
The Mapes Potato Manure -
The Mapes Special Trucker
The Mapes Special Trucker “S. P.”
The Mapes Tobacco Ash Constituents }
The Mapes Tobacco Ash and Starter
The Mapes Tobacco Manure, Wrapper Brand
The Mapes Tobacco Starter Improved
The Mapes Top Dresser
Nitrate of Soda
Pure Fine Ground Bone
Sulphate of Potash

A. G. Markham & Company, Springfield, Mass

4-8-4
4-6-10
5-8-7

Meech & Stoddard, Inc., Middletown, Conn.
Sheep Manure

REGISTRATIONS 13

Guano Company, Aurora, Illinois.
heep’s Head’’ Pulverized Sheep Manure

w England Complete Manure 4-6-10

w England Corn Phosphate 2-10-2

Jew England Market Garden Manure 5-8-7 3

w England Potato and Vegetable Manure 4-8-4

w England Super, A High Grade Fertilizer For All Crops 3-8-4
w England Tobacco 7-3-7

w England Tobacco Manure 5-3-5

Whipple, Inc., Hartford, Conn.

vorite Brand Sheep Manure

gh Grade Carbonate of Potash 96/98
Grade Sulphate of Potash

. Acid Phosphate

Blue Label Tobacco Fertlhzer
Castor Pomace

Complete Market Garden
Complete Tobacco Fertilizer
Dry Ground Fish

Grain and General Crop Fertilizer
Grass Fertilizer

High Grade Starter and Potash
High Grade Tobacco Starter
High Grade Vegetable & Potato
Nitrate of Potash 909,

Nitrate of Soda

Precipitated Bone Meal

Pure Bone Meal

Sulpha’ce of Ammonia

saaaaaaaésaaaas

&
=

acific Manure & Fertilizer Co., 429 Davis St., San Francisco, California.
Groz-It Brand (Pulverized Sheep Manure)

e:ﬁer & Polsey Fertilizer Company, 41 North Market St., Boston,
ass.

6 P’ “AA’ Brand 5-8-7

P & P” Maine Potato Fertilizer 4-6-10

Parmenter & Polsey Top Dressing 7-6-5

dmont Mt. Airy Guano Co., Baltimore, Md.
Harvest Brand 2-8-2

Harvest Brand 3-8-4

Harvest Brand 4-6-10

Harvest Brand 4-8-4

" Harvest Brand 5-8-7

 Nitrate Soda

nk §. Platt Co., 450 State St., New Haven, Conn.

Platt’s Concentrated Lawn Fertilizer
Platco Special 5-8-7

mier Poultry Manure Company, 431 So. Dea,rborn St., Chlcago Ill1n01s
~ Premier Brand Poultry Manure
- Premier Brand Sheep Manure

hic
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The Pulverized Manure Co., 828 Exchange Ave., Union Stock Yard,
Chicago, Illinois. )
Wizard Brand Cattle Manure
Wizard Brand Pulverized Sheep Manure

Rackliffe Bros. Co., Inc., New Britain, Conﬂ.
Acid Phosphate 16 %
Nitrate of Soda iy
Rackliffe Brand Corn Fertilizer 4-8-4
Rackliffe Brand Potato & Special Vegetable 5-8-7

The Rogers & Hubbard Company, Portland, Conn.
4-8-4 i
5-8-7 ’
Acid Phosphate
Garden Fertilizer
Hubbard’s “Bone Base”’ Fertilizer for Seeding Down
Hubbard’s “Bone Base’’ Oats and Top Dressing
Hubbard’s Pure Raw Knuckle Bone Flour L
Hubbard’s “Bone Base’' Soluble Corn and General Crops Manure
Hubbard’s “Bone Base’’ Soluble Potato Manure
Hubbard’s “Bone Base” Soluble Tobacco Manure
Hubbard’s Strictly Pure Fine Bone
Muriate of Potash
Nitrate of Soda
Rogers & Hubbard’s All Soils-All Crops Fertilizer
Rogers & Hubbard’s Climax Tobacco Brand
Rogers & Hubbard’s Corn and Grain Fertilizer
Rogers & Hubbard’s High Potash Fertilizer
Rogers & Hubbard’s Potato Fertilizer
Rogers & Hubbard’s Tobacco Grower-Vegetable Formula
Sheep Manure

F. S. Royster Guano Company, 602 Citizens National Bank Bldg., Bali-
more, Md.

Cotton Seed Meal
Royster’s Comet Guano
Royster’s Connecticut Tobacco Guano
Royster’s Fine Ground Bone Meal
Royster’s 5% Truck Guano
Royster’s Gem Guano
Royster’s Nitrate of Soda
Royster’s Quality Trucker
Royster’s Sheep and Goat Manure
Royster’s 169, Acid Phosphate
Royster’s Top Dresser
Royster’s Trucker’s Delight
Royster’s Valley Tobacco Guano
Royster’s Wrapper Brand

M. L. Shoemaker and Co., Inc., Delaware Ave. and Venango St., Phila-
delphia, Pa.
Bone Meal
Potato Special
“Swift-Sure’”’ Tobacco Starter 4-10-0
“Swift-Sure’’ 4-8-5 Special Tobacco Formula
Tobacco and General Use

"EULLETI_N 296
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field Rendering Company, Springfield, Mass.

trophoska
- Urea Bast (Floranid)

igh Grade Potato Manure 4-8-10
. P. Thomas 5-8-7

ong Island Special 4-8-7

riate of Potash

e Ground Bone
Guano 7-6-5

ep & Goat Manure
% Acid Phosphate
inkage—sold on analysis

omas Tobacco Grower 5-4-5
Top Superphosphate 3-10-6
ckers High Grade Guano 4-8-4
ictor Potash Fertilizer 2-8-5

: Oil and Fertilizer Company, 101 Beekman St., New York City.
riton 4-8-4 Fertilizer -

iton 4-8-7 Fertilizer

Iriton 5-8-5 Fertilizer

Triton 5-8-7 Pertilizer

d States Guano Co., care Standard Wholesale Phosphate & Acid
~ Works, Baltimore, Md.
tandard United States Accomac Peninsula King
tandard United States Bone Meal 4-40
tandard United States 3 x 50 Bone Meal
Standard United States 424 x 45 Bone Meal Raw
. Standard United States Evergreen Fish Guano
Standard United States Fish Bone and Potash
Standard United States General Use Guano
Standard United States Grain Grower
Standard United States High Grade Phosphate and Potash
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Standard United States Jersey Special ¢
Standard United States Mammoth Potato Grower
Standard United States Muriate of Potash
Standard United States Nitrate of Soda,

Standard United States Old Fertility

Standard United States Royal Potato Grower
Standard United States 169, Acid Phosphate
Standard United States Special Potato Grower
Standard United States Star Brand

Standard United States Sulphate of Ammonia
Standard United States Sure Growth

Standard United States 6 x 30 Tankage

Standard United States 9 x 20 Tankage

Standard United States 109, Fish

Standard United States Truckers Fish Guano
Standard United States 5 x 10 x 5

Standard United States 8 x 6 x 6

Virginia-Carolina Chemical Corp., 120 Broadway, New York City.
Bloomaid
V-C Aroostook Potato Grower
V-C Fish and Potash Compound
V-C Phospho-Tobacco
V-C 169, Acid Phosphate
V-C 209 Acid Phosphate
V-C XXXX Fish and Potash

Wessel, Duval & Co., 1 Broadway, New York City.
Nitrate of Soda

The Wilcox Fertilizer Company, Mystic, Conn.
Acid Phosphate
Ground Steamed Bone
Muriate of Potash
Nitrate of Soda
Wilcox Corn Special 3-10-4
Wilcox Drv Ground Fish
Wilcox H. G. Fish and Potash 4-8-4
Wilcox Potato and Vegetable Phosphate 5-8-7
Wilcox 7-6-5 Top Dresser

S. D. Woodruff & Sons, Orange, Conn.
Woodruff’s Home Mixed Fertilizer

Worcester Rendering Co., Auburn, Mass.

Prosperity Brand Complete Dressing

Prosperity Brand Corn and Grain Fertilizer
Prosperity Brand Market Garden Fertilizer
Prosperity Brand Potato and Vegetable Fertilizer

INSPECTION 17

- INSPECTION OF 1928.

During the past season the Station agent has visited 101 towns
d villages in the State and has taken 536 official samples of
izers, including all of the registered brands which could be
und. These, together with samples submitted by purchasers,
ad others interested, are classified as follows:

CLASSIFICATION OF FERTILIZERS ANALYZED IN 1928.

No. of
I 3 _ 2 Sar?qp(l’es Page
1. Contaiming Nitrogen as the chief active ingredient:
e L aeda o 33 18
:' Calcium Nitrate (Nitrate of Lime)............ 4 18
Calurea: ) i Gl Lt I T e U A S e Do 5 18
Uealh volsti e v S R 3 19
Silphatedol ATIMONT. L oo e e e i el 12 19
@actoriPomiace oo et D S e 55 19
@ olinbuaee duiVilea [0 Fael e i E sl ST e ) 123 20
innceediiVieal to St saie e Gl GRSl e T 11 20
Containing Phosphoric Acid as the chief active ingredient:
Precipitated Bone Phosphate................. o 33
Superphosphate (Acid Phosphate)............. 18 33
Basic Slas) 0l = o i e et oo 2 37
1. Containing Potash as the chief ingredient:
@ srhonate ol ‘Potashe Lose S nba i Sl S o et 16 37
INLieeia e o ERPotashi s U sl S Ui, s B Tl 12 Sl
Stlphate ef Potash ol fw il s bt Sl e 18 37
Sulphate of Potash-Magnesia s o oo oyl hlh ool 2 38
Cotton HulltAshesda S s sl g Sere il Sosb i ban 28 38
WloodsAshes pers olive L aste d Bim i e shat i Nl 7 38
Containing Nitrogen and Potash: :
S Nitrate'of Potash and Soda . liais i L S 2 Via i 2 45
NitratecofeBatashi,, (ot ook o i St o B e 5 45
. Containing Nitrogen and Phosphoric Acid:
Wi Grogndiifiach SLe i e Sl GV Boade b 39 46
datifeagetr S T s e e L 12 51
GreotnddBoneltefers 2 8RS e c e R Lt 52 53
. Mixed Fertilizer: y
Containing Nitrogen and Phosphoric Acid...... 6 58
Containing Phosphoric Acid and Potash....... 4 58
Containing Nitrogen, Phosphoric Acid and Pot-
Aot Ui AR SN R T S T b R 265 59
Speecial and HomeiMixtures. . u bl doa ol 50 84
. Muscellaneous fertilizers, amendments, waste products, etc.:
ShicepiManurelete. Jounciaaiee vhoa - D ey el i 26 84
Lime, ete. ... ... e L S e S e e 7 84
Other miscellaneots materials s uiioil li i e 35 84
Collaborative check meals and fertilizers....... 45 84
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I. RAW MATERIALS CHIEFLY VALUABLE FOR
: NITROGEN.

NITRATE OF SODA.

This raw material as used for fertilizer eontains from 91 to 97
per cent of sodium nitrate which is equivalent to 15 to 16 per cent
of nitrogen or 18.2 to 19.5 per cent of ammonia. The impurities

in it are potassium and magnesium chlorides, sodium sulphate and

sodium iodide of which there is, collectively, 2 to 3 per cent:

Nitrate of soda is obtained from the west coast of South America,
chiefly from Chili. Until recently it has been practically the sole
source of this form of agricultural nitrogen but it now encounters
competition from synthetic nitrogen products. However, natural
deposits of nitrate are not likely to be exhausted for many years
to come and improved methods of production will no doubt enable
this natural raw material to maintain an important place in the
fertilizer trade.

Guaranties have ranged from 14.7 to 15.2 per cent. All samples,
excepting 9667, have exceeded guaranties by substantial margins,
the average nitrogen content being 15.55 per cent. At the prices
quoted nitrogen from this source has cost 22.5 cents per pound.
Ton prices ranged from $63.00 to $90.00 there being only one
quotation at the high figure.

Analyses are given in Table I.

CALCIUM NITRATE.

This is one of the artificial nitrates produced in large quantities
where air nitrogen is converted into nitric acid and the nitric acid
then treated with lime or limestone to form nitrate of lime. Because
it absorbs moisture rapidly it is shipped in drums or in paper lined
bags. '

The four samples examined were all guaranteed to contain 15
per cent of nitrogen and this figure was met excepting sample 9611
which was 0.29%, low. The average retail price is about $65.00 per
ton which makes the cost of nitrogen per pound 21.7 cents.

Analyses are given in Table I.

CALUREA.

Calurea is one of the synthetic ammoniates and is a combination
of calcium nitrate and urea. About 1/5 of the nitrogen is derived
from nitrate and the remainder is in organic form from urea.

Five samples were examined, all guaranteed to contain 34 per
cent of nitrogen or 41.3 per cent of ammonia. One sample, 9652,
was considerably deficient and two others were slightly under the
guaranty.

The price quoted is about $110.00 per ton which, on the basis
of 34 per cent nitrogen, makes the cost of nitrogen per pound 16.2
cents.

Analyses are given in Table I.

CASTOR POMACE 19

UREA.

" This synthetic product is made in large quantities in Europe and
s obtained by combining synthetic ammonia with pure carb(in
oxide. The commercial article offered for fertilizer is generally
ranteed to contain 46 per cent of nitrogen 'WhICh is equivalent
55.5 per cent of ammonia. This form of nitrogen is soluble in
W is classed as organic. ) $

‘ ’%};‘e}fx‘:: (siamples were exa%nined two of which were slightly under
aranties. At $165.00 per ton which is the retail price quoted to
the cost of nitrogen per pound is 17.9 cents.

~ Analyses are given in Table I.

SULPHATE OF AMMONIA,

. This raw material is made almost entirely in this country from
ulphuric acid and by-product ammonia, that is, ammonia ob-
ned in the production of coke and illuminating gas. It may be
nade, and is made on a large scalg in Europe, from synthetic
onia, sum and carbon dioxide. ;

' “Arcadiagrzzpsulphate of ammonia is specially treated, dried, and
creened to remove lumps and to insure good mec_hamcal condition.
This product is generally guaranteed to contain 20.5 per cent of
itrogen which is equivalent to 25 per cent of ammonia. The
welve samples examined equalled or c?xce@ded their guaranties
cepting four cases where slight deficiencies were noted. The
verage nitrogen found was 20.71 per cent. At $60.00 per ton the
erage price quoted, the cost of nitrogen per pound is 14.5 cents.
~ Analyses are given in Table IL.

CASTOR POMACE.

" This raw material is the ground residue left after the r.emc.)va] of
oil from the castor bean. Caution should be used in storing it as 1t
very poisonous to farm animals. It is chiefly valuable for its
rogen although it contains small amounts of phosphoric acid
d potash. ) : ” .
Fifty-five samples were examined and only six failed to equal
aranties. The deficiencies were in most cases negligible, how-
ver, only two being in excess of 0.1 per cent and none were in
xcess of 0.2 per cent. : -

' The average nitrogen found was 4.97 per cent and the average
of quoted prices was about $30.00. Nitrogen from this source has
cost about 30 cents per pound as compared with 24 cents last year.
Analyses are given in Table ITI.



’

20 CONNECTICUT EXPERIMENT STATION

COTTONSEED MEAL.

One hundred and twenty-three samples of

most of them submitted by purchaserg, were Ceozzi?r?i;e:g m’f‘it
average of all for which guaranties were given, and exclusive of
three sold under odd guaranties, is 6.56-per cent of nitrogen which
is a 419, protein grade.

The classification of samples this year in comparison with
~similar data for several years past is given in the following sum-
mary: ; '

‘ Grade Ne ot o o e
. 'samples per cent 1927 1926 1925
36 per cent protein (5.76 N)..... .. 15 5753 5.78 5.84 5.79
41 per cent protein (6.58 N)... ... 71 658 656 6.60 6.76
43 per cent protein (6.88 N)....... 30 6.88 7.05 = 6.78 7.02
No guaranty or odd guaranty...... 9 5P s b ]
Motal e e S e 123 6.56. © 661 1U6.87 1 6.63 -

So far as prices are available the range has been from $48.00 to
$70.00 per ton and the average $54.00. On this basis nitrogen
from this source has cost about 41 cents per pound during the
past year.

One hundred and two substantially met or exceeded their guar-
anties and twenty-one did not.

Analyses are given in Table IV.

LINSEED MEAL.

Eleven samples of linseed meal were analyzed and all were of
good qualtity. The average nitrogen content was 5.65 per cent.
Prices quoted ranged from $49.00 to $57.50 and averaged slightly

under $55.00 at which figure the cost of nitr 1
about 48 cents. . R i

Analyses are given in Table IV.
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NITRATE OF SODA

2

1
Tapre I. ANALYSES OF NITRATE OF SODA, Etc.
Per cent.
Nitrogen.
Manufacturer or Jobber, Purchased, Sampled or Sent by E
o
= <
& i
Nitrate of Soda
| American Agricultural Chemi-| Station agent. Stock of Bristol
eal Co. New! York i a5 Grain & Supply, Bristol. . ... 15.66| 15.22
0 | American Agricultural Chemi- Station agent. Stock of E. N.
Bl cal Co.,, New York.. . .. .. AystiniSuthield o WLl 15.56].15.22
3 | Apochecaries Hall Co., Water- Station agent. Stock of J. A.
B iy, Conn et LD Glasnap, West Cheshire. .| 15.52| 14.80
| Apothecaries Hall Co., Water- Edwards & Brewer, West Suf-
B hary, Conn..i 0o sl HeldEr i e A st el 15.68| 14.80
| Apothecaries Hall Co., Water- Hatheway & Steane, Inc., Hart-
B Dliry, Conng i S GEE e e e B s 15.56| 14.80
Apothecaries Hall Co., Water- Hatheway & Steane, Inc., Hart-
biiny,: Conmi s s el oy DAt Totd e e s e 5E 901140 80
Apothecaries Hall Co., Water- Hatheway & Steane, Inc., Hart- j
: Pury, Comn e S0 fgrde Bl e s o G 15.58| 14.80
| Apothecaries Hall Co., Water- Hatheway & Steane, Inc., Hart-
B bury, Conmi il s e frvagslehts e e AR e 15.64| 14.80
D | Apothecaries Hall Co., Water-
B hiiny, Conn @l ia e A. N. Shepard & Son, Hartford .| 15.48| 14.80
| Armour Fertilizer Works,| Station agent. Stock of ] B
NEW Lot s at i e ae s D Kelsey, Madison. . .. f..0n . 15.76| 14.81
| Berkshire Chemical Co.,| Stationagent. Stock of Knowles
,, Bridgeport, Conn......... Lombard, Guilford......... 15.56| 15.00
| Everett B. Clark Seed Co., 3 ]
Milford, Coame L 0E Station agent at factory.......| 14.40| 15.00
Consolidated: Rendering Co.,| C. R. Burr & Co., Inc., Man-
B Boston, Mass. .. ... o0 ehecter PRI AR s 15.66| 15.22
Consolidated Rendering Co., :
Boston, Mass. ...........| Walter T. Clark, Norwich. .. .. 15.38| 15.22
Consolidated Rendering Co.,| Station agent. Stock of Laden
BostonlMass: sl s Bros., Wallingford.......... 15.741115.22
‘Eastern States Farmers' Ex-| Station agent. Stock of Ridge-
change, Springfield, Mass. . wood Farm, No. Haven. .. .. 15.60( 14.80
W. R. Grace & Co., New York| American Sumatra Tobacco Co., .
‘ Blocmhcld Bt Ereet Ll B Is PSR e
W. R. Grace & Co., New York| American Sumatra Tobacco Co.,
: Blanmeldissalaani - < 155E6 0 i
W. R. Grace & Co., New York| American Sumatra Tobacco Cos,
j Bicamac kil e il i 5ER0 s b=
W. R. Giace & Co., New York| American Sumatra Tobacco Co.,
Blaomteldiitas sl es il SUUEN B8 BIER:
W. R. Grace & Co., New York| American Sumatra Tobacco 0.,
Bloomaeld. i b s | 15206 Tt
Mapes Formula & Peruvian| Station agent. Stock of Mapes
Guano Co., New York. ... Branch, Hartford i 15.52| 14.81
Olds & Whipple Inc., Hart-
ford (Conm i ieal ot Station -agent at factory....... 15.76| 15.00
Piedmont Mt. Airy Guano| Station agent. Stock of C. Al
Co., Baltimore, Md....... Cowles, Plantsville.. /... .. .. 15.80(,15.00
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Pei cent,
Nitrogen,

é Manufacturer or Jobber, Purchased, Sampled or Sent by -3
8 g 28
= ‘5 3
& & 5
Nitrate of Soda.
9501 | Rackliffe Bros. Co. Inc., New| -
- Britain,iConn b wedi ol Station agent at factory....... 15.68
9291 | The Rogers & Hubbard Co.,| Station agent. Stock of W. L.
Portland, Conn. Richmond, New Milford ....| 15.56| 14 g)
9497 | F. S. Royster Guano Co, Station agent. Stock of F. B.
Baltimore, Md.. Newton, Plainville., ... 70 15.68| 15.0g
9587 | 1. P. Thomas & Son, "Phila-| Station agent. Stock of L. M. :
delphiz (Pa i e e Benham, Highwood......... 15.66] 15.
9060 | U. S. Guano Co., Baltimore,
1T TR S e J. A. Barrasso, Andover. . 15.38| 14.
8849 | U. S. Guano Co., Baltimore,| Station agenc. S.ock of Frank
..................... Libner & Son, Norwalk. . ...| 15.24
9341 Wessel Duval & Co., New| Station agent. Stock of F. H.
ol oA SR e W Woodruff & Son, Milford, Ct.| 15.66| 14.87
9122 | Wilcox Fertilizer Co., Mystic,
Goriin i Rl e A Walter T. Clark, Norwich. ....{ 15.52| 14.
9353 | Wilcox Fertilizer Co., Mystic,
Conn st st hi s s by Station agent at factory...... 14.92( 14.
Calcium Nitrate
(Nitrate of Lime) ;
9561 | International Agricultural| Station agent. Stock of Lyman
Corp., Woburn, Mass..... Farm, Middlefield.......... 15.04| 15.
8899 | Synthetic Nitrogen Products| The Allied Tobacco Co Hart-
Corp., New York......... Svese e o e WU re I e S gl 15.22f 15.
9039 Synthetw Nitrogen Products| Station agent. Stock of J. A. ]
Corp;, New York . 0. .0 Glasnap, West Cheshire. .. .. 15.06| 15.
9611 Synthetic Nitrogen Products| Station agent. Stock of Tobacco
Corp., New York......... Station, Windsor........... 14.80] 15.
Calurea.
9652 | Synthetic Nitrogen Products
Corp., New Nork, ..t J. E. Phelps, Suffield.......... 32.38| 34.
9038 | Synthetic Nitrogen Products| Station agent. Stock of Olds &
Corp., New York. ... Whipple, Inc., Hartford.. ... 34.54| 34.
9116 | Synthetic Nitrogen Products| Station agent. Stock of Tobacco
Corp., Newi¥ork, b vl Station, Windsor. .. .... ... 34.40| 34.
9331 | Synthetic Nitrogen Products :
Corp., New York........ A. N. Shepard & Son, Hartford| 33.78| 34.
9392 | Synthetic Nitrogen Products| Eastern States Farmers’ Ex-
1% Corp., New ¥ork oo change, Springfield, Mass.. . 33.80| 34.
Urea.
9456 | Eastern States Farmers' Ex-| Station agent. Stock of Chester
change, Springfield, Mass..| Beeman, Granby........... 45.40| 45.
9037 | Synthetic Nitrogen Products| Station agent. Stock of Olds &
Corp., New York......... Whipple, Inc., Hartford.....| 45.80| 46.
9115 Synthe’uc Nitrogen Products| Station agent. Stock of Tobacco
Corp,, New York., ... - 0. Station, Windses il a0, 45.84| 46.

SULPHATE OF AMMONIA
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TABLE II. ANALYSES OF SULPHATE OF AMMONIA.
Percent:
Nitrogen.
) Manufacturer or Jobber, Purchased, Sampled or Sent by '§
; |
b= I
<3 {4)
& can Agricultural Chemi-| Station agent at factory, West
’AT:F £, e |- e R O 20.76| 20.56
merican Agricultural Chemi-| Station agent. Stock of E. N.
cal Co., New York..... ... Agstin, Suffield. ... co.. i, 20.42| 20.56
ecaries Hall Co., Water-
pl’if?y, COTR. L e v Station agent at factory....... 21.00| 20.58
rmour _ Fertilizer Works, Station agent. Stock of F. A.
............... Bartlett Tree Ezxpert Co.,|
g Stamfordumet r el e e 21.00| 20.56
‘The Barrett Co., New York..| Station agent ‘Stock of Berk-
: shire Chemical Co., Bridge-
DOLEE L e i I R s 21.00| 20.75
‘he Barrett Co., New York..| Station agent. Stock of Berk-
K shire Chemical Co., Bridge-
; st A A R et S 20.70| 20.50
onsolidated Rendeting Co.,| Station agent. Stock of L. T.
focton NMass L.l Frisbie Co., New Haven..... 20.68| 20.50
lastern States Farmers’ Ex-| Station agent. Stock of J. A.
change, Springfield, Mass.. Sherwood, Bridgeport. ... ... 20.56| 20.55
Olds & Whipple Inc., Hart-
feid, Conn. . . .. oaeinn J. A. Barrasso, Andever. ... .. 20.50| 20.60
0lds & Whipple Inc., Hart-
B Conn. ...l e Station agent at factory....... 20.54| 20.60
U. S. Guano Co., Baltimore,| Station agent. Stock of H. P.
il R S Beers, Southport. .\ ... .. 20.48| 20.56
S. Guano Co., Baltimote
...................... JoA. Barrasso, Andover. .. ... .| 20.92] 20.56
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ANALYSES OF CASTOR POMACE. -

iy

S Manulactures of Johber, Purchased, Sampled or Sent by g

g 3| ¢

The Amefican Agricultural
Chemical Co.,
8983 | ... P Rl s Stati t from 5
9318 | (ar N V. Ciou060:. | Spedcer Bros Tncs Sateid. ifgg i:;%
Apothecaries Hall Co.,
8982 | ..... e Stati t from £ '

ol e AR sl e S L R
8897 | Car No. 17816 Thsetiiiﬁﬁavrﬁ%‘?&% ‘Co., Hart- e
s | i e By B
8353 | Car No.10777......... ... Hft%gv'vé&'&'ét‘ea}{e', Tnc., Hart- i
861, §| Can Ko 1719, o Bt & S
8362 | Car No. 12075 B e e
8387 | Car No. 20404 Hi?flgéva&'&'é{ea}{e} Inc., Hart- ol o
8388 | Car No. 13462 Hiﬁﬁ‘i@'y'&'sgeaae; Tng., Hate o
8389 | Car No. 12052 Hafffxgx%vé,gf&'s'ééar{é,'i'r{é.,"'}ia‘r'tl e
8390 | Car No. 20415 Hgfgﬁ(eix}véy'&'s't'e'aﬂe}'I'n'c'.,' Hart- "
8391 | Car No. 10019. .. ... .. Wi e w R
NSRS L e e e e
8393 | Car No. 11624.. ... ... ... Hafﬁﬁ‘ievay'&‘st‘egae; Tnc., Hart- e
8451 | Car No. 17220 ... o/ .. Hai’ﬁievay’&'stea;le; Inc., Hart- S
8656 | Car No. 30368............. I{igﬁgﬁayf&53£e5hé;i}&£jiiéftl T
8688 | Car No.20448. . . ..... . .. .. Ha%’éievay'&'st'ea;l‘e', Tnc., Hart- ol A
8689 | Car No. 11172.......... ... H;E}ﬁceix}vay'&'slt‘eéh'e’, TInc., Hart- S
S e SRR B e e
8825 | Car No. 10720............. Hsfgﬂgx}vay'&'s't'e'a}{e’,'I'n'c‘.,' Hart- Al
e, g oseam e S lE Vi B G

CASTOR POMACE

TABLE [II. ANALYSES OF CASTOR PomaceE— Continued.

Car No. or

Manufacturer or Jobber,
Mark

Purchased, Sampled or Sent by

Apdthecaries
Car No. 11815. .
Car No.
Car No.
Car No. 97143 . .

. 252384

. 252384
. 240356

. 245910
. 213402

| Car No. M. C. 91825. . .....
[BCar No. G. N. 33540..... ..
B Car No. P. R. R. 517613, . ..
Car No. P. R. R. 43189... ..

Waterbury, Conn.

Armour Fertilizer Works,
New York City.

Baker Castor Oil Co,,
New York City.
[ | Car No. 17093. .

. | Car No. 17018. .

Berkshire Chemical Co.,
Bridgeport, Conn.

e
IoRdand i

224085057 T sl

Hall Co.,

Hathéway & Steane, Inc., Hart-
ford
Hatheway & Steane, Inc., Hart-
ford ol Lrail s ainhtan el Sais
Hatheway & Steane, Inc., Hart-

ford
A. N. Shepard & Son, Hartford.
A. N. Shepard & Son, Hartford.

Station agent. Stock of A. R.
Jones, Wallingford..........

American Sumatra Tobacco Co.;
Bloomficld 05 TRl R
American Sumatra Tobacco Co.,
Bioombeld fiiy - anliii e Sl
Station agent. Stock of Olds &
Whipple, Inc., Hartford.. ...

Station agent. Stock of

Ira
Waters, Brookfield. . .......
Station agent. Stock of E. M.

AustingSutmeld .t o a0
Cullman Bros., Hartford. . . ...
Cullman Bros., Hartford. . . ...
Cullman Bros., Hartford. ... ..
Cullman Bros., Hartford. . ....
Cullman Bros., Hartford. . . ...
Cullman Bros., Hartford. .. ...
Cullman Bros., Hartford. ... ..
Cullman Bros., Hartford. . . ...
Spencer Bros., Suffield........
Spencer Bros., Suffield. . ......
Spencer Bros., Suffield. .. ... ..
Spencer Bros., Suffield. .. .....
Ji B Phelps,.Seffield S0080 L0 o

25

Per cent.
Nitrogen.

i | 3
5.56| 4.52
5.36| 4.52
4.32] 4.52
4.65| 4.52
4.92| 4.52
5.43| 4.52
4.58| 4.52
4.69] 4.50
4.85| 4.50
4.92| 4.50
5.12| 4.52
4.96| 4.52
5.00f 4.52
5.24| 4.52
5.18| 4.52
4.95 4.52
4.91| 4.52
4.88| 4.52
5.22| 4.52
4.97| 4.52
4.64| 4.52
4.82| 4.52
4.90| 4.52
4.81| 4.52
4.45 4.52
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AN‘Athsgis OF Castor PomAcE— Concluded.

Per cent.
Nitrogen.
RIS e e
2 Ma’egf‘cﬁ‘geg roid{:. ‘:bbe"» Purchased,,Safr;pled or Sent by §
g 4 g
= e o
(51 oy O
E. D. Chittenden Co., :
Bndgeport, Conn.
9600 a0y, S R S Station agent. Stock of J. P. |
Norton, Broad Brook. ...... 4.61| 4.50
Consolidated Rendering Co.,
Boston, Mass. oy
ORGE | R R S e Station agent. Stock of L. T. :
Frisbie Co., New Haven..... 5.72| 4.52
Spencer Kellogg & Sons,
Buffalo, N. Y.
(s e s T B e A IR DRI el Rt Station agent. Stock of H. H.
McKnight, Ellington........ 4.65] 4.52
Olds & Whipple Inc.,
Hartford, Conn.
GABE: 0 ot e Station agent. Stock of H. E.
Wells, East Windsor Hill. . 4.94; 5.00
9393 | No. 1 ..................... 150180 Wells, Warehouse Pomt 5.261  5.00
9394 N 0 12 LA At bl o H. E. Wells, Warehouse Point..| 5.33| 5.00
9098 | Car C N J. 36426. L. Wetstone & Sons, Inc., Hart- =
9099 | Car C. N. W. 91660........ B Wetstote b Bone bas 'i{'air't'- R
| FoRdit el S R e = 4.98| 4.75

COTTONSEED AND LINSEED MEALS
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TABLE IV. ANALYSES OF COTTONSEED AND LINSEED MEALS.
Per cent.
Nitrogen.
Manufacturer or Jobber, Purchased, Sampled or Sent by B
ar No. or Mark 5
3 |
= <
g !
erican Agricultural Chem- Cottonseed Meal.
ical Co., New York City 1
e o Statiomagent at factory oLl 5.88] 5.76
Apothecaries Hall Co.,
Waterbury, Conn.
........................ Station agent at factory.......| 6.46] 6.58
Car No. S. O. U. 155736. .. .| The Allied Tobacco Co., Hart-
' HOERS i S e R D S B 6.34| 6.56
SR OEU 1300130 The Allied Tobacco Co., Hart-
...................... 6.88| 6.56
SIS o Hatheway & Steane, Inc., Hart-
fordss 2 T 6.83
AQIB01 s Hatheway & Steane Inc., Hart-
o e e s S LR S R A (sl
PO Ul Hatheway & Steane, Inc., Hart-
: ford. i e 6.87| 6.58
95896 -LTE I el Ha.thewa.y & Steane, Inc., Hart-
...................... 671111658
330185 Hatheway & Steane, Inc., Hart-
forduliceii et i e bt 6.62| 6.58
HOAR I s Hatheway & Steane, Inc., Hart-
fordis it ores s ade L oln T 6.58| 6.58
A28 0 d TR Hatheway & Steane, Inc., Hart-
ins e hate i A C I I SR 6.39] 6.58
WEAIGALT € B0 Hatheway & Steane, Inc., Hart-
fordih i e edlaiR R 6.71| 6.58
592 3L I Ere Sl s Hatheway & Steane, Inc., Hart-
o7 o e Sl R el 6.60] 6.58
(2820 Il Hatheway & Steane, Inc., Hart-
(63 6 Ll oo b e e P 6.61] 6.58
Robu03 . o T Hathaway & Steane, Inc., Hart-
...................... 5.92| 6.58
B Syl i Hatheway & Steane, Inc., Hart-
o L R s b e e k8 6.60| 6.58
05255 s Hathewa.y & Steane, Inc., Hart- i
...................... 6.
10234 Hatheway & Steane, Inc., Hart-
: Ponel e B e R he S 6.10] 6.58
47475 Hatheway & Steane, Inc., Hart-
...................... 5.94/ 6.58
55923 Hatheway & Steane, Inc., Hart-
fordiml b e SRt G s 6.48| 6.58
B2 s T Hatheway & Steane, Inc., Hart-
ordiort SIS S M gk Sl T 6.79] 6.58
S63458) i ke s Hathewa.y & Steane, Inc., Hart-
ford. 6.74] 6.58
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TaBLE IV. ANALYSES OF COTTONSEED AND LINSEED MEgALS.— Continued.

COTTONSEED AND LINSEED MEALS
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ABLE IV. ANALYSES OF COTTONSEED AND LINSEED MEALS.— Continued.

Pe Per cent.
Ni{rgzxe}:{, Nitrogen.
. : B =3 L
:2 Maré!;fraggg‘r%rrol\r/lgg?ber- Purcha'S;:d. Sahidd e Bent b Ei . Marngfclflgl:egrolr\ljaglﬁber’ Pu‘rchased, Sampled or Sent by : %
Apothecaries Hall Co., - Cottonseed Meal. Humﬁ%ﬁ:g;g"ggﬁ: Co., Cottonseed Meal.
S Deabury, dong, Tathe - | Dixie, Car Sou. No. 253049
8684 il CariNo. 19120 1. i Sl bl Hatheway & Steane, Inc., Hart- (Off Goibr) o e e 6.56 658
. ford....‘................._ 6.79] 6.538 Dixie, Car C. & A.. No. 36732 :
868511 Car No: 51268 il o Haéth(eiway & Steane, Inc., Hart s (0% Color) A e e 6.56| 6.58
Oy S AN R e i T R P Y ; 6. 5SS - DD e s s e Y L e Gl s VS R s i
ull, Car No. 256123 Cullman Bros., Inc., Hartford..| 6.74| 6.88
8686 | |CariNoe! 67078 1o iy Hafglrlgway & Steane, Inc., Hart- . all’ Car No. 131981 € ollmaniliens ino. Hart;ford.. 6 84| 6.88
""""""""""" ; i { Bull, Car No. 99263 Cullman Bros., Inc., Hartford..| 6.65/ 6.88
8687 | Car No. 145866. ... ........ Haf.;c)ll}gwa.y & Steane, Inc., Hart- 6.47 655 B ull, Car No. 57752. .. ...... Cullman Bros., Inc., Hartﬁord,. 7.02| 6.88
""""""""""" : e " Bull, Car No. 23062. Cullman Bros., Inc., Hartford..| 6.52| 6.88
PRt Cenie B i e B 6.81 65 | Bull, Car No. 101022 Cullman Bros., Inc., Hartford..| 6.79| 6.88
. i g -4 [Biill, Car No. 305291 . ... ... Cullman Bros., %nc., gartgorg.. 6.80| 6.88
Tled ull, Car No. 330868 Cullman Bros., Inc., Hartford..| 6.77| 6.88
Ashexglt Wilansun Os ull, Car No. 341282, . . .. | Cullman Bros., Inc, Hartford .| 6.85 6.88
PR I8l Car' No. 165243, ... .. ullman Bros., Inc., Hartford..| 6.66| 6.88
v b e S T R e R Bull, Car No. 150145 Cullman Bros., Inc., Hartford. .| 6.89| 6.88
9597. | Monarch e e Stocylé AW B ; 3 ull, Car No. 409874 ~ Cullman Bros., Inc., Hartford..| 6.82| 6.88
"""""""""" Bostwmgk New Milford. .. .| 6 75| 6.38 ill, Car No. 165472. Cullman Bros., Inc., Hartford..| 7.02| 6.88
8876 | Car A. C. L. 20646 Spencer Bros., Inc., Suffeld .. .| 7 00 6 38 Bull, Car 1. E. No. 342963...| Cullman Bros., Inc., Hartford .| 6.96/ 6.88
9014 | Car N. Y 66632 ....... e Bros.’ Inc" Suﬁield“ e 6.44 6.56 S Car No. 1662721 ... .. Cullman Bros., Inc., Hartford .| 6.76| 6.88
9017 | Car N. Y. 72370 andP R R . e e : ] [Ball, Car No. 60522 .. ..... Cullman Bros., Inc., Hartford .| 6.84| 6.88
37854 . Spencer Bros. Inc.. Suffeld 6.47| 6.56 ull, Car No. 166496 Cullman Bros., Inc., Hartford .| 7.07| 6.88
p : 3 e ; ; ull, Car No. 169463. . . .. .. Cullman Bros., Inc., Hartford .| 6.97| 6.88
F. W. Brode Corp i ull, Car No. 166290. . . .... Cullman Bros., Inc., Hartford .| 6.89| 6.88
iVIeI.nphis, Tenn, Bull, Car No. 30226. Cullman Bros., Inc., Hartford .| 6.84| 6.88
- 8270 | Cold Press Cottonseed Meal.| Ed. Eggert, Hartford. ...... .. 4,58 ; Dﬁgz 83; 11318' ggggé % % %Zzzigg %ﬁg g:;gg;g ggi ggg
PR kol el L Silis sens flt“k wetos Ll Dixic, Car No. 135449 ... L. B. Haas & Co., Inc., Hartford| 6.70| 6.58
9650 | Owl Brand 369 T8 Phelns samaid oot 6.58l £ 76l Dixie, Car No. 409299 . . . .. L. B. Haas & Co., Inc., Hartford| 6.76| 6.58
T A R et " eI : - Bnﬂe Car Sou., No. 304709..| Huntington gros ngsor 6.66| 6.58
- : ixie, Car C. of G., No.57786 Huntington Bros., Windsor....| 6.66|  6.58
Humﬁ%ggg;igoﬁxz. a9y D1x1e Car Sou., No. 121643. . Huntington Bros., Windsor....| 6.56| 6.58
8896 | Dixic, Car No. 515077, ... | The Allied Tobacco Co., Hart- ] ; L R e
R | o A e A o Sl e 8RS , , Bl Reline Granbi oo it 6.55 6.58
* Bime CanNodl0nsd vty The A%lfe.d‘ dhaerCa. il 6.50L 6. 58 Bl Dixie, Car No. 7435 A. N. Shepard & Son, Hartford | 6.27| 6.58
9147 | Dixie, Car No. B. & 0. 193844 The Alhed Tobacco Co., Hart-| - e ng;eshCegalr\T&()8045247 v e 1§I Ss}ﬁiﬁ,irr%‘gésso& Hﬁ;ﬁ?éﬂd gé? ??2
...................... 6.66| 6. e AN on, : :
9148 | Dixie, Car No. B. & O. 176849 Tf%e 13111ed Tobacco Co., Hart-| - : ] Dirélssz}ilﬁ Car BASC L Nol e e
L S S e N S 6y 6.55 IR = OO0 - - o - e e ) : - :
9149 | Dixie, Car L. & N. No. 49693| The Allied Tobacco Co., Hart- ! 133‘11’1(11@ C(irl\(% %Fngolggggz Spencer Bros., Inc., Suffield....| 6.72| 6.58
POTELi Los B SR 6.57 6.5
8944 | Dixie, Car No. 41347....... Hathgway & Steane, Inc., Hart- 4 D:r?i(sihs gargsg%b R Spencer Bros., Inc., Suffield....| 7.31| 6.88
Fortlln: o e S e 6.51| 6.5 ! e LA x
D282 R Danish AT L E et e Station agent. Stock of Amos D. FUB49.. .. Spencer Bros., Inc., Suffield....| 5.80 5.76
Bridge's Sons, Hazardville...| 5.67| 5.75 :
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Per cent,

COTTONSEED AND LINSEED MEALS
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BLE IV. ANALYSES OF COTTONSEED AND LINSEED MEALS.— Continued.

Per cent.
Nitrogen, Nitrogen.
” \
2 Man&icl?ciero: rMT:rliber’ Purchased, Sampled or Sent by 'jg,j Ma‘g’:'f‘ﬁ‘;mgroﬁi c;gber, ; Purchased, Sampled or Sent by E
g | § J i
& ] S & (&)
Humphreys-Godwin Co., - Cottonseed Meal. L. B. Lovitt & Co., Cottonseed Meal.
Memphis, Tenn. . Memphis, Tenn.
9314 | Danish, Car A, €. L. No. i, -Car M. &@. No.
T T e S Spencer Bros., Inc., Suffield....| 5.67| 5 7S 03051 . . . . ... ........... Spencer Bros., Inc., Suffield....| 6.90| 6.88
9315 | Dixie, Car M. & St. L. No. ‘Lovit, Car No. 15242 Cullman Bros., Inc., Hartford. 6.54] 6.56
20678 n e Spencer Bros., Inc., Suffield....| 6.62| 6 fllovit”, Car No. 15296. . ... Cullman Bros., Inc., Hartford..| 6.30| 6.56
9316 | Bull, Car C. N., No. 307465 “Lovit’’, Car. No. 37091. . . .| Cullman Bros., Inc., Hartford..| 6.47| 6.56
and SIEANBYYSL. il i Spencer Bros., Inc., Suffield....| 7.00| 6. ovit”, Car No. 37100.. ...| Cullman Bros., Inc., Hartford..| 6.63| 6.56
9317 | Dixie, Car N. Y., No. 168144 - ] ) i
ane {@EGa FET O 120 SEE Spencer Bros., Inc., Suffield....| 6.74| 6.58 emphis Cottonseed Products
9469 | Danish, C. Ga. No. 57589. Spencer Bros., Inc., Suffield....| 5.62| 5.78 Cq.,
9470 | Danish, Car B. & O., No. Memphis, Tenn.
ZEndupaie e e Spencer Bros., Inc., Suffield....| 6.13| 5.75% 2t M. P. No. 22172. ... ... Steane, Hartman & Co., Hart-
9471 | Danish, Car C. & K. W, ; ; fordine Al gt il s idRe iy 6.81| 6.58
5 1A E 906 R0 L I o Spencer Bros., Inc., Suffield....| 5.69| 5.7 ar C. M. No. 83294. .. .... Steane, Hartman & Co., Hart-
9472 | Danish, Car A. C. L. No. ) 707 1 e I e e S S TR 6.53| 6.58
ket eI s S Bl S Spencer Bros., Inc., Suffield....| 5.74] 5.7 NP, NO6bTh. . ns. Steane, Hartman & Co., Hart-
9473 | Danish, Car C. N. J., No. : ford st e Bl s 7.00{ 6.58
67 2 e a0 AT Spencer Bros., Inc., Suffield....| 5.70| 5.75 r M. P. No. 120094. . . . .. Steane, Hartman & Co., Hart-
9474 | Danish, Car S. A. L. No. iiopne i M ReRs el e b L e 6.72| 6.58
TRe I ToETRaTea i F e Spencer Bros., Inc., Suffield. . 50700 5.4 NP, No. 8696, ... ... Steane, Hartman & Co., Hart-
9309 | Dixie, Car No. 166221, No. 7.| L. Wetstone & Sons, lae:; Hart- ] fordisasdiEie s Ll b 6.89| 6.58
ford Jok. L R e L 6.58] 6.58 NEY. €. No. 96115. .. Steane, Hartman & Co., Hart-
9310 | Dixie, Car No. 82911, No. 8.| L. Wetstone & Sons., Inc., Hart- fordimibE s Bl il S el 6.45| 6.58
ford . 6.48| 6.58 N H. No. 71455, .. .. .. Steane, Hartman & Co., Hart-
9311 | Dixie, Car No. 165007, No. 9.| L. Wetstone & Sons, Inc Hart- : fopd gl S e S 6.75| 6.58
Fordi ol o e U e Gelh 6.63| 6.58 @V P. No. 120845 7. . ... Steane, Hartman & Co., Hart-
9094 | Dixie, Car B.-0., No. 267964, ford L Ieliraaln f o At i 6.84| 6.58
INGL T ESE e AT LI S B 2 i L. Wetstone & Sons, Inc., Hart- ‘ @501, No. 155029.. ..., .. Steane, Hartman & Co., Hart-
Torday b s e M B 6.49 6.58 i8] 6 e S ORI e 6.7117.6.58
9095 | Dixie, Car C.R.G., No.57674,| L. Wetstone & Sons, Inc., Hart- G No- 19135, 0. . . Steane, Hartman & Co., Hart-
U s 1 SRR L LR SR 6.49| 6.5 G TR RS 6.76| 6.58
International Agricultural - Olds & Whipple, Inc.,
Corporation, Hartford, Conn.
Boston, Mass. ; i & No. 56539. ... ......... L. B. Haas & Co., Hartford....| 6.74| 6.58
8440 | Car No. C. Ga. 56996....... L. B. Haas & Co., Inc,, Hartford| 6.61| 6.5
8441 | Car No. C. G. 55396........ L. B. Haas & Co:, Inc., Hartford| 6.57| 6.9% ~ F. 8. Royster Guano Co.,
90108 Car N6 6246 % Al A The Allied Tobacco Co., Hart | Baltimore, Md.
£OTE A I el GO K R, 6.91| O.C NN L Station agent. Stock of Chas.
Handel, Glastonbury. . ... .. 6.81| 6.88
L. B. Lovitt & Co., :
Memphis, Tenn. mpson, Hendee & Co., Inc.,
9016 | ‘“Lovit”, Car No. M. & O. . ' New York
2AAQ DR S s T Spencer Bros., Inc., Suffield....| 7.00 6.0 W. L. Richmond & Son, New
9071 | “Lovit’, Car No. M. & O. g IVl o e e R 3.40[ 3.20
2AAO0L - S e e Spencer Bros., Inc., Suffield....| 7.18 6.5
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Per cent .
Nitrogen,

Purchased, Sampled or Sent by

o Manufacturer or Jobber,
z Car No. or Mark
e g
:
n 3
Manufacturer Unknown Cottonseed Meal.
9130 | Car A. C. L. No. 35998. . ...| James W. Shea, Feeding Hills..| 5.85
91291 Car M. P. No. 120565, ... . James W. Shea, Feeding Hills..| 5.70
9128 | Car A. C. L.-No. 32569. ....| James W. Shea, Feeding Hills..| 5.63
GAOZ gl R AR B s T E. N. & C. C. Austin, Suffield..| 6.71
Apothecaries Hall Co., Linseed Meal
‘Waterbury, Conn.
8364 | Car No. /8459, 1% v i =] Hatheway & Steane, Inc., Hart-
Eordl M S Tre DR e 5.64
8452 | Car No.60259. . ........... Hatheway & Steane, Inc., Hart-
tord Jar s L e B PG 7 O
Archer-Daniels-Midland Co.,
Buffalo, N. Y. ;
8395 | Car No. 60493, . ... .. . 0. Hatheway & Steane, Inc., Hart-
Forde T ol s IRy e 5.65
8453 | Car No. 9312. .. ... ..« 0. 50 Hatheway & Steane, Inc., Hart-
GREl R s L S A el 5.64
8895 | Car LV, No: 60011, ... ... The Allied Tobacco Co., Hart-
ORANSEE G S G TR E G e 5.53
8945 | Car No. 76685............. Hatheway & Steane, Inc., Hart-
Srdt ol ot A B 5.65
8946 | Car No. 114485............| Hatheway & Steane, Inc., Hart-
prdil s e o Rl S 915
9327 B utlield) i ar i A. N. Shepard & Son, Hattford.| 5.64
9335 " [ Pelfon) sim Uiy f sl A. N. Shepard & Son, Hartford.| 5.50
Olds & Whipple, Inc.,
Hartford, Conn.
8216 | Car No. 60427 .0 ... o0 e L. B. Haas & Co., Hartford.. ..| 5.62
Car N. H. No. 162502(No. 3)| L. Wetstone & Sons, Inc...... 5.69

9096

SUPERPHOSPHATE , 33
' RAW MATERIALS CHIEFLY VALUABLE FOR
PHOSPHORIC ACID. i

PRECIPITATED BONE.

hi ial is a by-product obtained in the manufacture
: Sa,tﬁilwaﬁt?glilfe stockyﬁ}?om bone. Bones are treated with
ochloric acid and thehaCithOhgli;)n then treated with lime or
5 ipitate the phosphates. ;
”;;(e);lle sggngigglpwere exa,rrliinec% all of which exceeded their
anties in available phosphoric acid. The average was 38 per
Only one price quotation was obtained and this affords no
satistactory basis for calculating the cost of available phos-
acid in this material. At $56.00 per ton available phos-
ic acid cost the purchaser 7.3 cents per pound.
alyses are given in Table V.

Guaranteed.

SUPERPHOSPHATE (ACID PHOSPHATE).

s important raw material was formerly called acid phosphate
“ontrol officials, agronomists and the fertilizer mdustry are
| that the term “acid phosphate” is not properly descriptive
“otherwise undesirable and that it should be discontinued.
product is made by treating phosphate rock with sulphuric
which results in mixture of mono-calcium phosphate and
The phosphoric acid is in available form and usually
ent in the proportion of 16 pounds in 100 or 16 per cent.
hteen samples were analyzed all of which met or exceeded
ties. The average for available phosphoric acid found is
1 per cent and the average of prices quoted is $22.40 per ton.
able phosphoric acid from this source has, therefore, cost 6.5
s per pound. .
alyses are given in Table VI.
ample 8877, Virginia-Carolina Phospho fI‘obacco drawn from
ock of Stanley-Svea Grain Co., New Britain, was gu@ranteed to
tain 13 per cent of total phosphoric acid. The available found

12.90 per cent.
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TABLE V. ANALYSES OF PRECIPITATED BONE PHOSPHATE. 8
Z
Phosphoric Acid. g
aQ
“Available”. j
o} Manufacturer or Wholesale Deal - g
= : i aler, Place of Sampling. f§ = =
g ‘s 3 JE o
R “:5.5 e o & M
+ e W« =1 = H
2 = 5 g g g
2 & L E ) ) ,
Sampled by Stati ; : = g
ampled by Station.
8979 | Apothecaries Hall Co., Waterb : % % % 2
9609 | Apothecaries Hall Co.: Wa.t:ib‘éig: Bt %géz(ét:%r}é:c o e 168 | 3920 | 37.52 36‘%0. :
9405 | Berkshire Chemical Co., Bridgeport...... | At factor ation, Windsor... ..z, f 1.35 |1 30.50 | 88.15 | 36 OIS
9212 | Eastern States Farmers’ Exchange, Spring- R s e 2.25 | 40.60 | 38.35 | 38.00 :
bl Olgslg, é\v/lﬁiss.ié. o S H. H. McKnight, Ellington.. ... .. 1.10 | 30.30 | 38.20 | 38.00 &
pple, Inc,, Hartford. .. ...... | Atfactory...................... | 1.88 | 40.20 | 38,32 | 3800
Sampled by Purchaser
8455 | Apothecaries Hall Co Waterbur
! o N Hatheway & St 1 H .
9326 | A 1o y eane, Inc., Hartford | 0.69 | 37.50 3
palisen il b Wia b AN, Shepard & Son, Hartford . | 0.75 | 3635 | 35.00 | 36.:00 &
5
= !
3 |
Z
{ M f;
© !
>
e e R R e e e ek e e e S e woric Acid. . ” o
f'é “Available’.
g Manufacturer or Wholesale Dealer. Dealer or pu}chaser. . '?; 3
= . : & g Z
3 - 3 - E g
b - 5 3 g q
n O = &= O &
Sampled by Station. a7 % % o %
8866 | American Agricultural Chemical . - : %
Co.. - New Yotk .t cooo o Bristol: Bristol Grain & Supply Co.. | 0.68 | 19.75 | 19.07 | 16.00 8866 o
8981 | Apothecaries Hall Co., Waterbury | Sampled at factory, East Windsor... | 1. 68 | 17.75 | 16.07 | 16.00 | 8981 @
9542 | Armour Fertz. Works, New York | Seymour: Seymour Grain & Coal Co. | 0.40 | 16.50 | 16. 10 | 16.00 | 9542 )
9548 | Berkshire Chemical Co., Bridge- o
POTt e e L Sampled at 1actory. o 0. i o 0.20 | 18.65 | 18.45 | 16.00 | 9548 g
9451 | E. B. Clark Seed Co., Milford... | Sampled at factory s o Spame s 0.40 | 17.05 | 16.65 | 16.00 | 9451 E
8883 | Consolidated Rendering Co., g 5
Bostom, Mass. - o o Wallingford: Laden Bros.......... 1.70 | 18.15 | 16.45 | 16.00 | 8883 &
9152 | Eastern States Parmers’ Ex- :
change, Springfield, Mass... .. North Haven: Ridgewood Farm.... | 1.13 | 17.30 | 16.17 | 16.00 9152
8907 | Olds & Whipple, Inc., Hartford.. Sampled atdactory. i o 1.70 | 17.55 | 15.85 | 16.00 | 8907
9499 | Rackliffe Bros. Co., Inc., New
Brifoin o e s S Sampled at factory. ............... | 0.23 | 16.90 16.67 | 16.00 | 9499
9036 | The Rogers & Hubbard Co., :
Dortlafd oo i Sampled at factory........ e 0.15 | 17.93 | 17.78 | 16.00 | 9036
9298 | F. S. Royster Guano Co., Balti- .
moreVide s i R R NMadison: oo BiRclsey = miie =i 1.35 | 17.40 | 16.05 | 16.00 | 9298
9582 | 1. P. Thomas & Son, Philadelphia,
Pt e SIS e e Hamden: IraaW. Beess. = o0 0.86 | 18.35 | 17.49 | 16.00 | 9582
8855 | U. S. Guano Co., Baltimore, Md. Westport: "RippeBros.. ... .. 2 0., 0.30 | 16.55 | 16.25 | 16.00 | 8855 o
: &
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o by T BASIC SLAG.
“oN uor £~
R £ §‘:‘3 §§ ic slag is a by-product in the manufacture of steel from
o hatic iron ores. According to the A.0.A.C. definition and
2 | posquereng | R 2 Sl - d it shall contain not less than 12 per cent of “Eotal. phos;
= A e A acid of which not less than 80 per cent shall be available
- 3 e Wagner method. :
s A O I~ A ow 8 : 1 : mined.
5| = : = o samples were exa: ]

: j i P o :: :S 305 ple 8985 was from stock of Apothecaries Hall Co., drawn at
3|8 S R S factory. It was guaranteed 15 available and 17 total phos-
e . o 1w oo ric acid; 16.93 per cent and 18.85 per cent respectively were
Sl ARIGT | iES R R g .

e & == 22 le 9458, sold by E. D. Chittenden Bridgeport, drawn from
i LR of Elijah Rogers, Southington, was guaranteed 18 per cent
a olqnosurereiy | S B B© @@ 1 phosphoric acid and 17.46 per cent was found. No guaranty
= EoSaE ailable was made but 15.20 per cent was found.
o
%) o S
) Sl e

7 Bl 3 :
& bl o JIII. RAW MATERIALS CHI&FLY VALUABLE
g S L FOR POTASH.
o . s
= 5 ?3 ?3 : s CARBONATE OF POTASH.
= . BB ‘2 he pure, dry state this salt contains 68.2 per cent of actual
g g By BB G h (K,0), but commercial grades generally contain from 60
& 5 m B w8 per cent. :
2 § % ;,‘3; s teen samples were analyzed of which only one, 8938, was
& g W i ly deficient. The average potash content was 64.8 per cent
g & AR o $140.00 per ton potash from this source has cost 10.8 cents

Q -

%) T Eo 5 pound.
& m mz 3 alyses are given in Table VII.

B LEo e

> o
g w8 : MURIATE OF POTASH.
= he grades of this salt which we used for fertilizer contain from
z 50 per cent of actual potash (K;0), the potash being largely

the form of chloride.

welve samples were examined all of which exceeded 48 per
t of potash and all exceeded guaranties except in case of 9159
1 was about 0.5 per cent low. The average potash content
 51.6 per cent and the average ton price quoted was $41.00.
h from this source cost about 4 cents per pound.

lyses are given in Table VII.

TaBLE VI.

i Sampled by Station.
8878 | Virginia-Carolina Chemical Co.,

8879

SULPHATE OF POTASH.

is potash salt contains not less than 48 per cent of potash
), and not over 2.5 per cent of chlorine according to the
tative definition and standard adopted by the Association of
al Agricultural Chemists.

Assoc. Official Agr. Chemists, Proc. of October, 1925.

Sampled by .Purchaser.

9649 | Olds & Whipple, Inc., Hartford..

9061

e WOt et o ot ek B

Manufacturer or Wholesale Dealer.
U. S. Guano Co., Baltimore, Md. | Andover:

Virginia-Carolina Chemical Co.,

‘ON u013EIS

9613 | Wilcox Fertilizer Co., Mystic. . .
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Eighteen samples were examined. The ax?erage potash content
found was 49.1 per cent. No considerable deficiencies were found,
the greatest being 0.4 per cent. At $

¢ 1 63.00 per ton, the prevailing
price quoted, potash from this source cost 6.4 cents per pound.
Analyses given in Table VII. g '

»

SULPHATE OF POTASH-MAGNESIA.

Two samples of this material were examined both of which
exceeded guaranties by good margins. This salt is generally sold
on a guaranty of 26 per cent potash. :

Analyses are given in Table VII.

COTTONHULL ASHES.

This raw material is so extremely variable in composition that
there is a great deal of difficulty in arriving at a fair settlement
between buyer and seller on the basis of chemical analysis. In
the same shipment we have found bags which analyzed about 30
per cent potash and others which tested only about 14 as much.
Bulk goods arriving in car lots have been in such coarse and lumpy
condition in some cases that it was impossible to obtain any
adequate sample until the whole lot was ground and mixed.

Twenty-eight samples were examined with the results as shown
in Table VII.

WOOD ASHES.

Seven samples of wood ashes have been analyzed and all were of
good grade except 8381 which was very inferior, due to leaching.
Analyses are given in Table VII.

vien At agilian o cindie 4ol U w
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TaBLE VII. AwavLvses or Porasa SaLts, Erc.— Continued. =
Potash,
S ] S =
= Manufacturer or Wholesale Dealer. Dealer or Purchaser. 2 “ o
g ! o g o Z
2 E 5 R
3 : g 5 &
) e 0] @ Q
2
Q
Carbonate of Potash. 5
Sampled by Purchaser. % A o
9313 | Olds & Whipple, Inc., Hartford.............. L. Wetstone & Sons, Inc., Hartford.... | 66.66 | 65.00 | 9313 &
9012 | Manufacturer tnknowsi. o ooii v ievavi v The Allied Tobacco Co.; Hartford. >, [:66.14 -2 . 9012 T
9663 | Manufacturer unknewn. .o b o . E- PhelpsSndield " e s PGl Rb A o 9653 %
Muriate of Potash. 5
Sampled by Station. : : 2
89565 | American Agricultural Chemical Co., New York | Sampled at factory, West Haven. ... .. 51.19 |-50.00 | 8955
9629 | American Agricultural Chemical Co., New York | E. N, Austin, Suffield................ 51.50 | 50.00 | 9529 @
8980 | Apothecaries Hall Co., Waterbury. . e [ Sampled atifactony L oo i e m Ll 50.85 | 50.00 | 8980
9029 | Armour Fertz. Works New Motk - 0 . 2 F. A. Bartlett Tree Expert Co., Stamford | 51.31 | 48.00 | 9029 3
9544 | Berkshire Chemical Co Bridospait.. . Sampled at factory. . ; 51.40 | 50.00 | 9544 ©
8887 | Consolidated Rendenng Co., Boston, Mass. Cheshire Reformatory, ‘Cheshire. . 52.30 | 50.00 | 8887 ‘z
9159 | Eastern States Farmers’ Exch'mge Spnngﬁeld
IVEaSSeiEiiTre Ses H. H. McKnight, Ellington. .......... | 49.46 | 50.00 | 9159 = -
9091 | The Rogers & Hubbard Co., Portland....... .. Lyman Farm, Middlefield.. .. ........ | 60.43 | 50.00 | 9091 =&
88562 | U. 5. Guano Co., Baltimoere;, Md. .. ....... ... H. P. Beers, Southport............... | 48.44 | 48.00 | 8852 " &
88566 | U. S. Guano Co., Baltimore, Md. ............ Rippe Bros., Westport. .............. | 48.67 | 48.00 | 8856 S
9590 | Wilcox Fertilizer Co., Mystic.. .. ... ... evatnpled atidactory e T 54.34 | 50.50 | 9590 E
Sampled by Purchaser. : % .‘
9054 | . S. Guano Co., Baltimore, Md. ... .. .... J. A. Barrasso, Andover.. = ... ... 49.78 | 48.00 | 9054 % 'i
:
=

L : Bl .
3 Manufacturer or Wholesale Dealer. Dealer or Purchaser. § 2
g ' o 8 g
1953 =] O &
Sulphate of Potash.
Sampled by Station. % 9% -
8951 | American Agricultural Chemical Co., New York | Sampled at factory, West Haven. . .. .. 50.30 | 48.00 | 8951 ©
9533 | American Agricultural Chemical Co., New York | E. N. Austin, Suffield........... o e 49.22 | 48.00 | 9533 =
8994 | Apothecaries Hall Co., Waterbury. . vene.. | Sampled at factory .................. 49.28 | 48.00 | 8994 &
9447 | Armour Fertz. Works, NewviVorks = . 0 o= John Sestakanskas, Granby........... 48.94 | 48.00 | 9447 ;.
9543 | Berkshire Chemical Co., Bridgeport........... Sampled at factory ce...... | 48.83 | 48.00 | 9543 2
8961 | Consolidated Rendering Co., Boston, Mass. ... | L. T. Frishie Co., NeW Haven ........ 48.82 | 48.00 | 8961 t
8906 |-0lds & Whipple, Inc,, #lartiord . 0 0 Sampled at factory .................. 48.45 | 48.65 | 8906
9618 |- Olds & Whipple ilne  Hartford ivo o mon loe - Sampled atfactory . o it S 50.76 | 48.65 | 9618 .
les)
Sampled by Purchaser. 2
8925 | Apothecaries Hall Co., Waterbury............ Edwards & Brewer, West Suffield. ... .. 49.05 | 48.00 | 8925 °
8837 | Apothecaries Hall Co., Waterbury, Car No. 10432| Hatheway & Steane, Inc., Hartford.... | 50.01 | 48.00 | 8837
8838 | Apothecaries Hall Co., Waterbury, Car No. 86709 Hatheway & Steane, Inc., Hartford.... | 47.60 | 48.00 | 8838
8839 | Apothecaries Hall Co.,Waterbury, Car No0.180284| Hatheway & Steane, Inc Hartford.... | 49.72 | 48.00 | 8839
8939 | Apothecaries Hall Co., Waterbury, Car No. 76685| Hatheway & Steane, Inc., Hartford.... | 49.58 | 48.00 | 8939
9325 | Apothecaries Hall Co., Waterbury (Suffield). A. N. Shepard & Son, Hartford ....... 48 .57 | 48.00 | 9325
9332 | Apothecaries Hall Co., Waterbury (Pelton). . A. N. Shepard & Son, Hartford . 47.86 | 48.00 | 9332
8065 | Hollingshurst Co., New York, Car No. 566200. | American Sumatra Tobacco Co., Bloom-
1 Held et L e s e 48.59 8065
8066 | Hollingshurst Co., New York, Car No. 3255... | American Sumatra Tobacco Co., Bloom-
feldtassrranr s i e T 48 20t ey 8066

¥



TaBLE VII. ANALYSES oF PoTAsH SALTS, Erc.—Continued.
Potash.
o '8 5
Z Manufacturer or Wholesale Dealer. ~ Dealer or Purchaser. = f’é Zg
g 8 s
&a = &} )
Sulphate of Potash.
Sampled by Purchaser. o ; : o e % 9%
hi tne. Haxtiord s 0ok merican Sumatra Tobacco Co., Bloom-
W e e Gola e e e s 49.07 | 48.65 | 7900
Sulphate of Potash and Magnesia. X
Sampled by Station. v
8952 | American Agricuttural Chemical Co., N. Y. ... | Sampled at factory, West Haven...... | 31.74 | 26.00 | 8952
8995 | Apothecaries Hall Co., Waterbury............ Samplediat factory oo i oo 27.96 | 26.00 | 8995
Cotton Hull Ashes. :
Rl O N 1 s1821 American Agricultural Chemical C
8573 | Ed E t, Hartford, Car No. R. 1. 61821. .. .. merican Agricultura hemica G,
2he s R West Haven....... el e 26 81t i 8573
8699 -l~Ed *Feoapt-Tlarttort s e American Agricultura emica 6
= West Haven....... S = 017 s 8699
8773 | Ed. Eggert, Hartford, Car R. I. No. 261016. . . ,Amencan Agricultura emica Ly
. West H a.ven...................c.. S4B 8773
8774 | Ed. Eggert, Hartford, Car R. I. No. 261016. .. | American Agricultural Chemical Co.,
i West Haveno s bt con i Bl 8774
8164 | Ed. Bgeert, Fartford o oo o o e iB.Hoas & Co. Hastlord. . 0 oo l6 0800 8164
9221 | International Agricultural Corp Boston, Mass. | L.-B. Haas & €o., Hartford . . .. ... .. 1846 |= 75 A 9221
9113 | International Agricultural Corp., Boston, Mass. | J. E. Shepard, So Windsor. ... .. ... | 1849 | t. 8 9113

5 d s

A Manufacturer or Wholesale Dealer. Dealer or Purchaser. 8 “

. o iEie

=1 g 5 2

& & 5 &

Cotton Huil Ashes.
Sampled by Station. L 7 9
9220 | International Agricultural Corp., Boston, Mess. | J. E. Shepard, So. Windsor. .. ........ | 12.36'| ..... 9220
9114 | International Agricultural Corp., Boston, Mass. | Spencer Bros., Suffield. .............. [ 21.92 | ..... 9114
Sampled by Purchaser.

9643 | P, W. Brode Co., Memphis, Tenn... .. .. ouvs Jo-B: Stewart SWindsor. i i s AR e S 9643
9707 | F. W. Brode Co., Memphis, Tenn..i. . = ... | ]. B Stewart -Windsor. . : sl o IRl 9707
8398° 1« Bl Bosert cHartiord & ey se=rai e S mae € by The Allied Tobacco Co., Hartford. . ... | 16.92 | ... .. 8398
8921 [ Ed. Eggert, Hartford, Car No. 156355. Edwards & Brewer, West Suffield. ... .. IR A0S 8921
9365 | Ed. Eggert, Hartford Car SL&SF No. 129344.. | P. J. Anderson, Windsor. T o OEORS s v 9365
9366 .| Ed. Eggert, Hartford Car R 1. No/ 350135, Pl Anderson,- Windsor: T 00 = = 20516712 o 9366
9367 | Ed. Eggert, Hartford, Car K.C.M.& O., No. 6209 | P. I Anderson Windsor. . . . A s T 9367
9634 |- Ed=Eovert, Harttord - oo o0 0 Amos D. Br1dae s Sons, Hazardville. .. | 32.48 | ... .. 9634
81991 ' Bd ‘Beoertr Harbiordis v v i i Ed. Eggert, Hostford oiin i 25 .86 8199
261 " Ed cBosert-Hartlotd i o s L. B. Haas & Co., Ine. Hartford. i 0. | 25,70 7761
7765 | BEd. Eggert, Harttord . .. .0 7.1 - Sl LB Haas & Co Inc, Hartford t o = 201 29 04|l L S0 7765
“8165 | Ed. Egpert, Hartford (Light Gray). .. ........ | L. B. Haas & Co.; Inc., Hartford ... .. . 18 e e 8165
81661 ‘Ed.'Eovert, Harttord (Dark Gray). . =~ o 200 B Haas & Co., e, Hartford %00 S e SRR e 8166
8167 |- Ed. -Eegert. Harttord (Browam sws iii o = e BoHage'& Co Slue., Hartford o oo 2RO ook s 8167
9127 Ed " Eooert "Hariioad b T n =@ st on et Will Hayes, Tarifiville. oo ... .. ..o | 16.89 9127
9319 | Ed. Eggert, Hartford . e Spencer Bros:, Ine;, Suffield......... . 3295 e 9319
9690 | Olds & Whipple, Inc., Hartford. . The Otee Tobacco Corp., Windsor. . . .. 27 . 85 9690

1 Contained 21.59% moisture.

963 NI.LéIfI’IaH :
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ANALYSES OF Porasa SavLts, Erc.— Concluded.

*ON UOI}E! gg gggﬁﬁﬁg ¥ GEN
Gk && SRSRR2D RAW MATERIALS CONTAINING NITRO
.- Socoo T , AND POTASH.
S e, zz;’zz e ven samples of this group of materials have been examined,
g i taken by the Station agent and three sent by purchasers.
& 38 e Nitrate of Soda and Potash. Apothecaries Hall Co.,
e gﬁgg 16161616 e be i bury.  Sampled by Station agent, stock of Barnes & Co.,
ingford.
&% i i 69. Nitrate of Soda and Potash. Wilcox Fertilizer Co.,
STl tic, Conn. Sampled by Station agent at factory.
R g 10. O & W Nitrate of Potash 90%. Olds & Whipple, Inc.,
EEE 8 ford, Conn. Sampled by Station agent at factory.
& S S (R 17. Nitrate of Potash (for experiment). Synthetic Nitrogen
: Sop sl ucts Co., New York. Sampled by Station agent from stock
e o e obacco Station, Windsor.
‘?j a7 G m‘é B 2 44. Nitrate of Potash. W. R. Grace & Co., N. Y. Submitted
. £ 8 555 .88 . B. Haas & Co., Inc., Hartford.
3 5% SEE 3;5 89.. Nitrate of Potash. Manufacturer unknown. Submitted
e L B2 oy ‘ullman Bros., Hartford. \
55 EEEeSER 48. Nitrate of Potash. Olds & Whipple, Inc., Hartford.
B & EEm’ o itted by J. E. Phelps, Suffield.
i Hot
A SEREREY
— mmm2Smi BLE VIII. ANALYSES OF NITRATE OF SODA AND POTASH, ETC.
2 Sl O ST 9504 9769 9117 8444 9089 9648 8910
o o RS S o it a0 % %o % %
§ S Pt oo e .
%g §§§ e b S R found. .. ... 14.84 14.63 13.28 15.00 -13.44 12.08 12.04
I PR R R S R0t yone 0 LT e Snd 019100 112,00
5] et P2t s alent to ammonia:
< s R R T 18.04 17.79 16.15 18.24 16.34 14.60 14.64
& 4500 388 .. |Z T pae g R SN s
= Sgg S s o~ - SRR T S
3 SSin aSSsS<da - ©) found. .. .... 14.08 11.70' 45.34 15.29 46.76 41.19 41.00
2 G0 2 SeEEsy - |8 waranteed... 10.00 11.80 .... .... .... 41.00 41.00
£ S5 FRGE555 1 N
: Bt et et da e
5 gEyds SREBEEECS IR
5 RSl Ernascee b8l
. Sf sy NOTTTSEE |9
g 0599 Sssgspss | H
E| weE ©waA3Addgy |8
g By aoihas il
EE EEEEESS |O
oo lief e Oﬁﬁ i
e e
Do
QO P ‘i
o0 10 €O v 1O O 00 v 5
Dot SR RO NmZe |
6 ©0 00 60 00 &> 00 60
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V. RAW MATERIALS CONTAINING NI’i‘ROGEN
AND PHOSPHORIC ACID.

DRY GROUND FISH.

This raw material is made from non-edible fish and from the
offal from fish canneries. Oil is removed by steaming and pressing
and the residue then dried and ground. :

Thirty-nine samples were examined, in most cases samples being
submitted by purchasers.

This material is usually sold on a guaranty of 8.20 per cent of
nitrogen and 5 or 6 per ceht. of phosphoric acid. The average
nitrogen, content of all samples was 8.6 per cent and the average
phosphoric acid found was about 5 per cent. ] '

The proportion of nitrogen in the form of ammonia salts was
suspiciously high in a number of these samples and microscopic
examinations confirmed the conclusion that ammonium sulphate
was present. While the purchaser has received the total amount
of nitrogenous plant food guaranteed to him he has not received
it in the form in which he contracted to purchase it. Nitrogen in
the form of ammonium sulphate has been bought this year for about
14.5 cents per pound whereas organic nitrogen in dry ground fish,
making due allowance for the phosphoric acid present, has cost the
purchaser about 44 cents per pound. The sale of a mixture of
ammonium sulphate and dry ground fish, as and for dry ground
fish, constitutes the sale of an adulterated article.

There should be no occasion to reinforce high grade dry ground
fish which normally contains from 8 to 10 per cent of nitrogen.
The increasing demand for fish, bone and tankage for animal and
poultry feeding, for which purposes these materials are said to
command better prices than for fertilizer purposes, suggests a
possible reason for ‘“‘stretching” the supply of high grade fish as
much as possible or for using inferior materials reinforced with
inorganic ammoniates to make a mixture appear high grade. How-
ever, since our investigation indicates that all of the samples of
adulterated fish which we have found this year came from one
source, there is no good reason to believe that the sale of spurious
fish fertilizer is at all general.

Dry ground fish will ordinarily contain small amounts of am-
monia nitrogen. Thus 115 samples examined over a period of
three years showed an average ammonia nitrogen content of 0.30
per cent and rarely exceeded 1 per cent in any case. The average
total nitrogen content for the series was 8.6 per cent. In general
it may be expected that animal proteins will yield ammonia
nitrogen to the extent of from 6 to 10 per cent of the total nitrogen
content when completely hydrolyzed by laboratory methods. Fish
protein according to analyses by Osborne and Hyle! yielded 1.09

t Am. Jour. Physiol., 23, 81, 1908.

DRY GROUND FISH : 47

cent of such nitrogen which was 5.85 per cent of the total
ogen present. The acidulation of fish in commercial practice
vever, is not at all likely to produce the extent of hydrolysis
ained in laboratory procedure. i /
1 the series of commercial samples e)gamlned this year 20 showed
antial or large amounts of ammonium sulphate and in 19 there
. no evidence of excessive ammonia nitrogen angi 10 ammonium
Shate could be detected by microscopic examination. Of the
samples showing ammonium sulphate the average proportion
mmonia nitrogen was 43 per cent of the total nitrogen and the
um proportion was 52 per cent. Of the samples presumed
be genuine the average proportion of ammonia, nitrogen was
per cent of the total and the maximum was a little over 10 per
1;De have no information as to whether or not the fish examined
year was acidulated but in any case the data just given are
nt to the issue involved. ! s
the samples listed in Table IX, 8155 to 8250 inclusive repre-
sales by J. W. Wilcox of Mystic, the fish being supplied,
rding to our information, by the Smith-Douglas Co. of Nor-
Va. Other samples representing goods obtained through the
e named jobber or directly from the Norfolk concern were
, E. D. Chittenden Co.; 8898, 9328, 9337, Apothecaries Hall
" and 8267, 8268, 8601 and 8603, Berkshire 'Chemical Co.
e samples contained ammonium sulphate sufficient to supply
10 to 40 per cent of the total nitrogen making due allowance
the ammonia nitrogen ordinarily found in fish fertilizer.
'e have no evidence to warrant the conclusion that local
ers were aware of the spurious character of these goods and it is
fair to add that as soon as they were advised of our findings
took immediate steps to make adjustments with their pur-
ers by means of suitable rebates to cover the difference in
between inorganic and organic ammoniates.

Che following experiment serves to give some idea of the extent to
h nitrogen transformation may occur when fish is acidulated commer-

containing 9.5 per cent of total nitrogen and .08 per cent of
onia nitrogen was moistened thoroughly with 50 per cent sulphuric
and allowed to stand at room temperature for one week. Ammonia
ogen determined at that time was found to be 0.33 per cent. This
riment represents more vigorous treatment thqn thams in commer-
practice because the entire sample came into intimate contact with
acid. :




TaBLe [X. ANALYSES oF DrYy GrounD FisH.

Nitrogen. Ph(}ié’%‘f’m
B ;
= Manufacturer or Wholesale Dealer. Dealer or Purchaser. = 5 qg;%o e § .
Z g . 58 g 3 g
g 8 5 5
g & & ie 2 o o
3 5 B £8 = = 2
= 15} 5 B kS g 8
& &= <o = E+ @
Sampled by Station. 9
9379 | American Agricultural Chemical Co., - - - & z
New Yorks —eris e i Dl e e Spencer Bros., Suffield. ..........| 8.72 | 8.23 | 10.60 | 8.50 | 6.00 | 9379
9528 Amencan Agmcultural Chemical Co., :
New:Vorkisna et o Bt (e B NE Austin Suifield o ol 8.92 | 8.23 | 10.84 | 8.52 | 6.00 | 9528
8983 Apothe_cames Hall'Co., Waterbury. .. |- Samypled atfactory . ... oo ..x. 9.83 | 8.20 | 11.95 | 6-55 | 5.00 | 8983
9545 | Berkshire Chemical Co., Bridgeport...| Sampled at factory. . .....| 8.26 [ 8.22 | 10.04 | 5.99 | 6.00 | 9545
9550 | E. D. Chittenden Co., Bridgeport. . J. P. Norton, Broad Brook. . ..... 8.07 | 8.00 9.81 | 3.08 [+6.00 | 9550
9452 Consohdated Rendermg Co; Boston s
Mas ~....| John P. Mason, Warehouse Poin¢..| 8 31 | 8 22 | 10 10 | 8 03 | 6 40 | 9452
9022 | Olds & Whlpple Inc Hartford. . . ... Sampled atfactory. o0 T 9 48 | 8 23 | 11.53 | 7.48 | 5.00 | 9022
8857 | U. S. Guano Co., Balumore, W H. D. Peters, Highwood.......... 8 01 | 8 22 974|628 ... . | 8857=
9354 | Wilcox Fertilizer o, Mystic.” Sampled gt iiactoly Eaters ol gt 8§21 |8.24| 9.98 | 6.08 | 6.00 | 9354
Sampled by Purchaser. :
8898 | Apothecaries Hall Co., Waterbury. ...| The Allied Tobacco Co., Hartford. | 8.02 | 8.20 9.75 | 3.83 | 5:005/28898
8926 | Apothecaries Hall Co., Waterbury....| Edwards & Brewer, West Suffield..| 8.48 | 8.20 | 10.31 | 4.53 | 5.00 | 8926
8330 | Apothecaries Hall Co., Waterbury. . ..| Hatheway & Steane, Inc., Hartford| 8.86 | 8.20 | 10.16 | 4.22 | 5.00 | 8330
8396 | Apothecaries Hall Co., Waterbury. . ..| Hatheway & Steane, Inc., Hartford| 7.92 | 8.20 | 9.63 | 4.58 | 5.00 | 8396
8454 | Apothecaries Hall Co., Waterbury. ... | Hatheway & Steane, Inc., Hartford| 8.26 | 8.20 | 10.04 | 4.59 | 5.00 | 8454
8690 | Apothecaries Hall Co., Waterbury....| Hatheway & Steane, Inc., Hartford| 7.80 | 8.20 9.48 | '4.25 | 5.00 | 8690

Nitrogen.

- i ;
; Manufacturer or Whoiesale Dealer. Dealer or Purchaser. - § ‘%!‘éﬁ o g s
5 it 5 5
= < <) i S &) =
2 3 = S 4 G =
3 5 i e 5 bl 8
@ B = <o = &= 1771
Sampled by Purchaser. 98 I 4 % %
8817 | Apothecaries Hall Co., Waterbury. .. .| Hatheway & Steane, Inc., Hartford| 8.41 | 8.20 10.22 | 4.10 | 5.00 | 8817
8818 | Apothecaries Hall Co., Waterbury. .. .| Hatheway & Steane, Inc., Hartford| 8.23 | 8.20 10.01 | 3.60 | 5.00 | 8818
8834 | Apothecaries Hall Co., Waterbury. . ..| Hatheway & Steane, Inc., Hartford| 8.56 | 8.20 | 10.41 | 3.85 | 5 .00 | 8834
8936 | Apothecaries Hall Co., Waterbury. . ..| Hatheway & Steane, Inc., Hartford| 7.96 | 8.20 9.68 | 3.63 | 5.00 | 8936
9328 | Apothecaries Hall Co., Waterbury....| A. N. Shepard & Son, Hartford . 8.26 | 8.20 | 10.04 | 5.00 | 5.00 | 9328
9337 | Apothecaries Hall Co., Waterbury....| A, N. Shepard & Son, Hartford. 8.77 | 8.20 | 10.66 | 4.30 | 5.00 | 9337
9526 The Berksh1re Chemical @a¥ Br1dge—
............................ E. N. & C. C. Austin, Suffield.....| 7.90 | 8.22 | 9.60 | 5.85 | 6.00 | 9526
8267 The Berkshlre Chemical Co., Bridge- ~
eTelamE e L SR L S e L. B. Haas & Co., Inc., Hartford..| 9.74 | 8.22 | 11.84 | 6.84 | 6.00 | 8267
8268 The Berksh1re Chemical Co., Bridge-
............................ L. B. Haas & Co., Inc., Hartford..| 9.75 | 8.22 | 11.85 | 7.37 | 6.00 | 8268
9097 Olds & Whipple, Inc., Hartford. .. ... L. W. Wetstone & Sons, Inc., Hart-
VR e e g R 9.11 | 8.23 | 11.08 | 8.70 | 5.00 | 9097
8155 | J. Waterman Wilcox, Mystic........ American Sumatra Tobacco Co.,
Bloombeld o oo ar e s 8.72 10.60 | 3.05 8155
8156 | J. Waterman Wilcox, Mystic......... American Sumatra Tobacco Co.,
Bloonyield Lo 2l ol S 8.30 10.09 | 3.71 8156
8157 | J. Waterman Wilcox, Mystic.,....... American Sumatra Tobacco Co., . ;
Blogmiteld o oo e SIS 8.68 10.55 | 3.83 8157
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ARG m‘ . R cm;o TANKAGE.
© o 0 (o2} .
/ 0 D © =k X g
PO Bl ey § § § § R & is raw material is derived from refuse meat and bone. The

is treated with steam and then pressed to remove fat after

Concluded.

ANALYSES oF Dry Grounp FisH.

o | ‘poosueseng uog, | 2% ‘h it is dried and ground. The qomposition depends upon the
e ~ . ~ortions of meat and of bone which are present; high nitrogen
22 § low phosphoric acid indicates a prepondera}nce of meat while
A ‘punoj fesor, | BN % = ¢ gf S % 5 % 339,%9, reverse is true if bone predommates. High grade tankage
©™ e 0 o N N e ains 8 to 10 per cent of nitrogen and 5 to 10 per cent of phos-
acid. o2
L GRER G I DG @ 2 S ‘% S & S SS% rbage tankage is less valuable as a fertilizer and generally
HuiE M nER ClE sy 9 2 9 2 @ S o o goad ins not over 3.5 per cent. of nitrogen and not over 5 per cent
: osphoric acid. . y
Ay les were analyzed. All met nitrogen guaranties
¢ JUBIBN D) [¥30] - welve samp zeq
. Ty ting 8683, 8858 and 9606 which were from 0.3 to 0.4 per cent
5 Phosphoric acid guaranties were met or exceeded excepting
= .
Z punymor | i B @ B 8 3 8 8 33X which was considerably low. ' : _
6 00 0 W W 00 W ©W WO oscopic examinations were made to discover inorganic
S R B e o oniates and mineral phosphates if present. In two or three
O e s o G e les both of those substances were found but the amounts did
g e R RIS o pear to be sufficient to materially enhance either the nitrogen
OISO ERE | S O = O O O e - . .
et Bl s R SR R e e phosphoric acid. }
5 el e e G S alyses are found in Table X.
7 O O O N D TO s O DL e O e O e
g S S B B EOR D lses el el e
° St e LR e
< R S R
B e - e = e A= o o
5 SEIEN e e e s S
: SEHEHEEEE
< m%m%m%w%m%m%w%w%wﬂee
&) P = - - i i feale2
g g gE gE g o o gF o
SEgfEcEoBchelisastialag
LoLhoLoLoLoHOROROHOOE S
D O Q@ @il @l i) v @ e ) e B
EMEMEMEM MM oM gM gm—gH
il A e A w00

TasLE IX.

Manufacturer or Wholesale Dealer.
Sampled by Purchaser.

CatiN O 3RS IR e e R S Ry

EING RIS

8250 | J. Waterman Wilcox, Mystic. .......
860355 Can NG A 53RTS0NE S s

8158 | J. Waterman Wilcox, Mystic.........
8159 | J. Waterman Wileox,; Mystics. .0 o»
8160 | J. Waterman Wilcox, Mystic........
8245 J. Waterman Wilcox, Mystic. . ......
8246 | J. Waterman Wilcox, Mystic....... ..
8247 | J. Waterman Wilcox, Mystic.........
8248 | J. Waterman Wilcox, Mystic.........
8249 | J. Waterman Wilcox, Mystic.........

8601
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BONE MEAL.

TABLE X. ANALYSES OF TANKAGE.

O 1 o3 'co 00 © O‘
oxwonms | 2B2E% % 8 2888 2 :
i smat ity e L °° w Bone Meal or Raw Ground Bone is the product made by
L S ooo z i = g and grinding animal bones which have not been previously
i temmed | S BI¥FS 3 B REBE = ned under pressure. :
Hd comwwo o S oooo S teamed Bone Meal or Steamed Ground Bone is the prodgct
o “UOUT ()C— Ry o . . v e g 4 ; 1
=7 wpong | N §EE88 3 8 Xga & de by steaming bones under pressure after which they are dried
CooEO O o ground. g ;
2 ‘pestuerens [ejoy, | &S LSRR < = 83534 med bone contains about one-half as much nitrogen as raw
o . SO MO O 19 o Jdooo ¥
e AN 3 — 3 :
82 | ERaiE S aee0n = fty-two samples were examined, twenty-four of which were
A e e e SR B e AN - al samples drawn by the station agent. There were only three
e D R BB i = ciencies found in nitrogen and four in total phosphoric acid.
COPNON 1 O 5Hminm I~ cien : . :
S s S e e e i “There has been a scarcity of domestic bone during the past year
ML s S ' been obliged to fill their
= manufacturers have in some cases been g
SSoSs g aeos f foreign markets.
FNFIFF O F OFF= TOm Ioreig: . ;
B R T ough guaranties in nearly all cases were met or exceeded it
g PRDEF > o ENDO < easy to see that some of the samples were not pure bone. This
Z T noy T ks e SR AR O IS0 e S 5= to examine microscopically all of the official samples, and
D e i of those submitted by purchasers. All of the; samples fro1_n
e R L T TS sold by the U. S. Guano Company contained inorganic
e el LR e L woniates or mineral phosphates or both. As in the case of dry
S R 'S ag d fish, purchasers of this “‘bone” have received the amounts
g s e e rogen and of phosphoric acid which were guaranteed to them
4 DG L ESE ae *?,J S it was not in the form in which they expected to obtain it.
E n850 B & Al A xture of ground bone, ammonium sulphate and mineral
; SES8s8 S e % e osphate is not ground bone, but a mixed fertilizer containing
- hsgot o O OB g ixture of ground bone, ammoniwm sulphate and mineral phos-
5 gagag 8 =2 : ; £ : i e :
. e Sl C e B e ¢ is not ground bone, but a mixed fertilizer containing nitrogen
a G e e phosphoric acid. Moreover, there is a wide difference in price
SO & m mH S b7 een nitrogen in ammonium sulphate and the organic nitrogen
el biioie R R
§<€g8¢g g & &3R4 e A v
TrE e R 958. This sample was drawn from stock of the Eldredge Hard-
e e : Co. and sold by the Berkshire Chemical Co. A small amount
I EBBEE S ; rineral phosphate and of ammonium sulphate was found.
' 18 3™ em (8 % i"gg . ormation furnished by the manufacturer was to the effect that
o féfé E%‘%B A A %E_% .8 was a small lot of bone mixture in which, however, no mineral
SR e Bl osphate or ammonium sulphate had been used. Samples of the
t S e e dients used were submitted and the presence of these foreign
5 58 :54889¢8s 1§ (EE5 &k rials in one of them was found, due, no doubt, to accidental
3 a8 OOE-08e 1 1 dA8 Az tamination in the storage bins.
& > e . . . >
g ~2EURF8EepE (E s B4 1alyses are found in Table XI.
s &aommgggom ‘M 000 O !
= S & waBo A B R T X
S Eo iRy o plggeas
L OB I eBO™ s a8 g 5 S
L 88583, 8328502000
so‘ﬁﬁoﬁgg%d%dujmw E‘
gO02RHERa g gaTTe B
<< <<<mMO O O ppp =
Y W =N N ™M MW (=]
T 2 IIBID & 2 BRI 2
00 0SS 0 00 00 o0




TaBLE XI. ANALYSES oF GROUND BONE.
e [0 | PR | Mo
7 | %5 E
2 =R : &
c Manufacturer. Dealer or Purchaser. k<! g 8‘§ e - g &
Z 5 S iegges aiile s Tl S
5 e G Rl e T E e g
3 ST Es BT TR ao B
= [3 E—c- << EC-Z ﬁ i:j LO)E ?OB
Sampled by Station. % % ot S % A
8864 | American Agricultural Chemical Co., % s
New:-Yorklie o e aras e, S. P. Strople, New Britain.. .. .. 2.58| 2.06| 3.14[24.40/22.88| 41.0|- 59.0| 8864
8984 | Apothecaries Hall Co., Waterbury. . Sampled at factory. . 4.00| 3.29| 4.86/23.10/20.00| 48.5| 51.5| 8984
9190 | Apothecaries Hall Co., Waterbury..| C. A. Templeton, Waterbury 2.61| 2.46| 3.17|23.65/22.00| 62.0| 38.0| 9190
9000 | Armour Fertilizer Works New York| Silliman Hardware Co., New ) o et S
Canaaiion S L bl ol KBS o 2.40| 2.47| 2.92/24.60(22.00| 64.0| 36.0| 9000
9404 | Berkshire Chemical Co., Bridgeport.| Sampled at factory . . .. .. ... .. 2.32| 2.47| 2.82/24.00(20.00{ ....| ....| 9404
9564 | E. D. Chittenden Co., Brldgeport J. E. Stoddard, Abington.......| 2.66] 2.47| 3.23[24.60[22.00| 66.0| 34.0| 9564
8965 | Consolidated Rendermg Co., Boston i *
b e e e e e Lightbourn & Pond, New Haven| 3.86| 2.46/ 4.69(24.05/22.90| 28.0| 72.0| 8965
9162 | Eastern States Farmers’ Exchange
Springfield, Mass. . : .| H. H. McKnight, Elhngton ..... 2.72| 2.46| 3.31/25.20(23.00| 62.0| 38.0| 9162
8964 | L. T. Frisbie Co., New Haven. . . .. Sampled at factory. . 4.37| 3.28| 5.31(24.45(22.00| 46.0| 54.0| 8964
8913 | Mapes Formula & Peruvian Guano
Crol, s Niew N oFle NS St S d i Mapes Branch, Hartford. . .....| 4.16| 3.29| 5.06[21 .40(20.00| 32.0| 68.0| 8913
8909 | Olds & Whipple, Inc., Hartford vanipled at fActory. . on. e 2.15| 2.50| 2.61/26.15/22.00| 61.5| 38.5| 8909 -
9619 | Olds & Whipple, Inc Hartford . Sampled at factory. . 2.50( 2.50| 3.04|25.70/22.00| 64.5| 35.5| 9619
9019 | The Rogers & Hubbard Co. Portla,nd Cadwell & Jones, Hartford ..... 3.52| 3.29| 4.28[20.94/20.50| 59.0| 41.0| 9019
9020 | The Rogers & Hubbard Co., Portland| Cadwell & J6nes,; Hartford s . 3.60| 3.82| 4.38/25.70(24.70| 73.0] 27.0| 9020
9503 | F. S. Royster Guano Co., Baltnnore
Mo o e T S F. B. Newton, Plainville. .. ....| 2.83| 2.47| 3.44/23.05/22. 66.0/ 34.0| 9503

e | o= Acid. ‘Analysis
g .
ko) F b=
: % 5 §7 : é; o
. Manufacturer. Dealer or Purchaser. 'g 8 5 i = 8 - ki =
2 B 8 d el o s leg b Ba S s
5 = B | By | = B | 88| g8l g
: Silau Snl et il e
Sampled by Station. S o R s el (S ] (B
Hadol. ;
et Mpl’ia, Sl:}‘lai)emaker S = Geo. T. Soule, New Milford.....| 4.19| 3.69| 5.09/22.20[22.88| 37.0| 63.0{ 9589
9580 | I. P. Thomas & Son, Phlladelphla. Pa.| Ira W. Beers, Hamden. .. ...... 2.81| 2.45| 3.42|24.40(23.00| 64.0| 36.0 9323
8949 | U. S. Guano Co., Balt1more, Md. . .| Frank Libner & Son, Norwalk...| 2.43| 2.47| 2.95|18.25|22.00| 41.0| 59.0 895
‘8950 | U. S. Guano Co., Baltimore, Md. ..| H. P. Beers, Southport.........| 2.62| 2.47] 3.19(21.45|22.00| 32.0| 68.0 2852
8854 | U. S. Guano Co., Baltimore, Md. . .| Rippe Bros., Westport........: 26052 4713, 27122520122 00| 37. 0l 6320 #
9343 | U. S. Guano Co., Baltimore, Md. ..| E. O. Chapman, North Haven. .| 4.05 3.70| 4.92|19.50/22.00| 38.0| 62.0| 93
9607 | U. S. Guano Co., Baltimore, Md. . .| J. B. Lewis, Southglgto‘r;v..ﬁ‘ ..... 3.68| 3.30| 4.47|20.87|18.30| 41.0| 59.0| 9607
sl ety L Jor(tiiacr.l,}.l.a i dware Con DU 2 11] 2.46] 3.78]22.17]22.00| 46.0| 54.0| 9360
A led by Purchaser.
8924 Apotheczggs,eHalgl} Co.r, Waterbury..| Edwards &grewer, Wfast Su}l}ﬁeld 2.46| 2.46| 2.99(23.70/|22.00 8924
: t-
g s el e e Hathev.vé?r. . Steane e TET 3 o7] 2.46| 483122 50(22.00 8456
i St [ Hart-
Rt e H%g}rlceiway& [N, RS T 4 20| 3.20] 5.11]22.59020.00] 38.0| 62.0| 8457
i Hath & Steane, Inc., Hart-
s Apé):.}rlel%%n%o}ggu e Wat.e.r.b e g et O 5.50| 3.29] 6.69/19.30[20.00| 34.0| 66.0| 8652
ies Hall Co., Wa & St Inc., Hart- 1
808 | A smo. e e 3.83 3.29| 4.66(23.8320.00| 47.0| 53.0| 8653
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TasLe XI. ANALYSES oF GROUND BoNE— Continued.
Nifregen, .o | TEgERene [l Metioiel
L
3 | B¢
ey
& Manufacturer. Dealer or Purchaser. 5 8 EE < g =
Z g § | =f g S iEaaliie
b 8 & Sy . b= i) T o
g SR R e S
*“'; N + > ol (=3 I ey
& e e e s n Rl
Sampled by Purchaser. ; % % % % % o %
8654 | Apothecaries Hall Co., Waterbury,| Hatheway & Steane, Inc., Hart-
CatiNea 92666, (ol i e fondhetaiee (Co el (el o o 4.19| 3.29| 5.09(23.48|20.00| 56.0| 44.0| 8654
8691 | Apothecaries Hall Co., Waterbury, Hatheway & Steane, Inc., Hart- . &
CarNo Q2T s sy s Fondis ATl S e e ey 4.74| 3.29| 5.76|20.40(20.00| 43.0| 57.0| 8691
8819 | Apothecaries Hall Co., Waterbury, Hatheway & Steane, Inc., Hart-
CarNo s L08R ET S e e N e R e e S e S i e 4.06] 3.29| 4.9423.4520.00| 50 .0 50.0| 8819
8821 | Apothecaries Hall Co. 'Waterbury Hatheway & Steane, Inc., Hart- :
b e S S 3.565| 3.29| 4.32(24.60(20.00{ 62.0| 38.0| 8821
8836 | Apothecaries Hall Co o Wa.terbury, Hatheway & Steane, Inc., Hart- :
CarNop. 10432 -= 75 sh s aee s R e LS R 4.35 3.29| 5.29]19.60(20.00| 41.0| 59.0| 8836
8942 | Apothecaries Hall Co., Waterbury, Hatheway & Steane, Inc., Hart- i
CariNo 7 B6R5 A sl el e iR a s DM e R Ry S 3.85| 3.29| 4.68/|23.50(20.00| 49.0| 51.0| 8942
9334 | Apothecaries Hall Co., Waterbury. .| A. N Shepard & Son, Hartford..| 2.48| ....| 3.02(27.95|..... 65.0| 35.0| 9334
8152 | Armour Fertilizer Works New York American Sumatra Tobacco Co., : .
CarcNo 494350, et i v Bloomifieldis n s indlie s Sy 2.81| 2.47| 3.42(23.99(22.00| 39.0| 61.0| 8152
8153 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co. ’ e
Car-No:"50832y = et - BloomtreldFniiin s fe r v 2.54| 2.47| 3.09/24.25/22.00| 48.5| 51.5| 8153
8154 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car N 80953 0 kil e s Biloomiield sus S L ses trealid me et 2.60| 2.47) 3.16[23.80/22.00[ 50.0! 50.0| 8154
8173 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co. 5
Car No-81780 -+ —tvs i i Bleomfield i i i 2.88| 2.47] 3.50/23.51/22.00| 48.0/ 52.0| 8173
Py =] -
= Manufacturer. Dealer or Purchaser. g § wE ko g i 5 A
= Bl e e a Tl R e e
§ Eip e e U s MRS B S
= g g e e e e el
=] Yoy I
- b el s g el liEn Nl
Sampled by Purchaser. % % % a7 % % %
8174 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car:No. 83784 .~ Fopi 7 Sl S Bloomiieldive sersn i minn aei s 2.50 2.47| 3.04/|22.48|22.00 8174
8253 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car Noz3RIA6R L e ey oo Bilgomfieldsaiiaiise i da 2.62| 2.47| 3.19|26.46|22.00| 51.5| 48.5| 8253
8260 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car Not 315955 1 v nEier i Bloemfield it i ol 2.42| 2.47| 2.94/26.69/22.00| 42.0! 58.0| 8260
8261 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
CarNo. 299937 .00 0 Bilvemtield =s Cne Bt 2.60| 2.47| 3.16/26.5122.00| 36.0| 64.0| 8261
8290 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car Noi 184241 - ° =) S0 2000 Blogmifield il Siris s w0 ie s s 2.74| 2.47) 3.33(25.82(22.00| 37.5| 62.5| 8290
8281 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
CatiNo 123930 i Se et » Bloombeld,  on . i ot 2.76| 2.47| 3.36(25.84[22.00| 43.1| 56.9| 8291
8304 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car No. 78349 0 2 e Bloomiteld s s blssrrgire i 2.98| 2.47| 3.62(25.70(22.00| 39.0| 61.0| 8304
8333 | Armour Fertilizer Works, New York,| American Sumatra Tobacco Co.,
Car NerdBIRG e i e saie Blopmfield fn e oD 2.85| 2.47| 3.46(25.54|22.00| 31.8| 68.2| 8333
9112 Consohdated Rendering Co., Boston,| F. H. Smith, Hill Top Farm,
......................... SRl e e e S e 2.69| 2.46| 3.27/22.50(22.90( 62.0| 38.0| 9112
8292 Car No R e e American Sumatra Tobacco Co., :
Bleprafieldoes 00 s s ol 2. 8215 3. 431245950 0 45.8( 54.2| 8292
9062 | U. S. Guano Co., Baltimore, Md. J. A. Barrasso, Andover........ 4.77| 3.30| 5.80(16.80(18.30| 43.4| 56.6| 9062
9303 | U. S. Guano Co., Baltxmore, Md. Frank Libner & Sons, Norwalk. .| 2.30] 2.47| 2.80(26.53(22.00| 19.0| 81.0| 9303
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VI. MIXED FERTILIZERS.

MIXTURES CONTAINING ONLY NITROGEN AND
PHOSPHORIC ACID. '

Six samples of this group of matérials were analyzed.

9195. Ammo-Phos. American Cyanamid Co., New Yorl,
Sampled by Station agent from stock of Olds & Whipple, Inc,
Hartford, Conn. :

9191. Liberty Lawn Fertilizer. Apothecaries Hall Co., Water.
" bury. Sampled by the Station agent at factory.

9502. Liberty Tobacco Starter.  Apothecaries Hall Co.
Waterbury. Sampled by the Station agent at factory.

9266. O & W High Grade Tobacco Starter. Olds & Whipple,
Inc., Hartford, Conn. Sampled by the Station agent from stock
of E. O. Gates, New Hartford, Conn.

9511, “‘Swift-Sure”” Tobacco Starter 4-10-0. M. L. Shoemaker
& Co., Philadelphia, Pa. Sampled by the Station agent from
stock of Olds & Whipple, Inc., Hartford, Conn.

9118. Diamonphos (for experiment). Synthetic Nitrogen
Products Co., New York. Sampled by the Station agent from
stock of the Tobacco Station, Windsor, Conn.

9195 9191 9502 9266 9511 9118t

En T ARG S e %
Nitrogen, formd 600 0 e 16.22 426 3.80 13.79 3.36 20.66
gugranteed s nal ooy 16000455 2058 AR O EB O55 | | |,
Ammonia equivalent to nitrogen 19.72 5.18 4.62 16.77 4.09 25.12
Phosphoricacid total il 0 SENT19.95 71268 11,20, 278 ¢11.98" 53.70
available found. . . .. 1994 S HT60 V1009 248 i3 . . | .

guaranteed 19.00 4.00 10.00 3.00 10.00

MIXTURES CONTAINING ONLY PHOSPHORIC ACID
AND POTASH.

This group is represented by four samples examined.

9386. Tobacco Ash Elements. American Agricultural Chemi-
cal Co. sampled from stock of Spencer Bros., Suffield.

9727. Tobacco Ash Elements. This was a second sample of
the above but drawn from another source, stock of Howard
Bariesford, West Suffield.

9155. Eastern States Open Formula 0-16-8. Sampled from
stock of J. A. Sherwood, Bridgeport.

9514. Dairymen’s Special, 0-10-10. I. P. Thomas and Son,
Philadelphia, sampled from stock of Hubert Smith, Milford.

1 Chlorine none.

" BULLETIN 29§
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9386 9727 9155 9514

‘ Fr e e
hosphoric acid, found. . .... : s ! ;

s guaranteed. 5.00 S 16.00  10.00

....................... 4.00 15:05 8:21 10.95

.................. 15.00 15.00 8.00 10.00

........................... 1.05 RS VN )

ples 9386 and 9727 require particular comment. These

ples gave a great deal of trouble in the determination of

In spite of great pains taken to insure a uniform mixture
discordant results were obtained. Exchanges of samples
‘the manufacturers did not clarify the matter, they too having
ty in securing satisfactory checks, although their guaranty
ed upon factory tests which showed uniformly over 15 per
cording to advices received from them.

he second sample drawn by our agent analyzed slightly over
¢ guaranty but in this case also the accepted figure is an average
ral results which are not in as good agreement as could be

:r MIXED FERTILIZERS CONTAINING NITROGEN,
PHOSPHORIC ACID AND POTASH.

this group of fertilizers 250 official samples have been analyzed
past season. Analyses of these, and of samples submitted
urchasers, 265 in all, are given in Table XII. The following
ted statement summarizes the results of the inspection.

' Total number of official samples analyzed....... .. 250
mples considerably deficient in
eflentents DRty Sl D8 S Rl e (9 58
Qe O TR e ISy N R e e B et e D 15
trrecarietnn Rl I el T e e 0
] total saniplesideficient, o0y =1 e TEEE 73
- Total items of plant food guaranteed (250 x 3)...... 750
Total items found deficient:
B STITNOTEG A s BRSNS e e 27
davailables RO E s ST 23
Dota sk TR N 5 e e 38 88
tal guaranties substantially met................ 662
r cent of guaranties substantially met or exceeded. 88
mmercial deficiencies exceeding $1.00 per ton. . . . 13

DEFICIENT SAMPLES.

€ number of samples which were found considerably deficient
or more items of plant food is nearly 30 per cent of the total
ber examined, but the money values of such deficiencies have
ded $1.00 per ton in only about 5 per cent of the samples.
ly 90 per cent of the total guaranties made have been sub-
ially met or exceeded.
e distribution of deficiencies and the percentage of guaranties
s shown in the following summary, Table XIII:



SUMMARY OF DEFICIENCIES.

TaBLE XIII.

Per cent of
guaranties met.

Potash.

Number deficiencies in———
Avail P;0s

nia.

Number
Ammo

Guaranties.

Number
Samples

Manufacturer.
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COMMERCIAL DEFICIENCIES.

Deficiencies in money value in excess of $1.00 per ton have been
‘shown in thirteen samples this year. This is an approximate value
' arrived at by balancing shortages against overages and reckoning
mmonia at 20 cents, available phosphoric acid at 514 cents, and

TABLE XIV. SamMpPLES SHOWING COMMERCIAL DEFICIENCIES.
Approximate deficiency

Sta. No. Brand. in money value per ton.
9200 Bradley’s Complete Manure for Potatoes and
Vieoetables Woia o nbi e Con e v < $1.50t
9079 National Aroostook Special Fertilizer........ 1.641
8997 Armotir’s Big-Crop 86611, ... oo 1.94t
9146 Chittenden’s Special Top Dresser. .......... 4.96
9592 B, B. €lagk Tip Top! Brand 5-10-5,. /... 1.99
9160 Bastern Dabes S-16:200 . o o i 1.25
9622 Basternn Skates 8-16-20. ... - . oot inn e 2.07
9454 Eastern States 10-3-8, Open Formula........ 1o
9210 Eastern States 10-16-14, Open Formula...... 1.99*
9565 Essex Top Dressing T-6-5u . 0o l0 o ahia 1.85
9374 A, €. Tebaeco Special 7-6:5. .. 0. b0l 1.53
8884 Lowell Corn and Vegetable 4-8-4........... 1.512
9356 Worcester Rendering Co., Prosperity Brand
1.63!

Complete Pressing s o n wo.. il e s i

- ! Second sample not deficient.
2 Two other samples not deficient.

In a system of inspection where many brands are represented by
ingle analyses the products of the several manufacturers may not
be fairly evaluated in any one year. Although it is our purpose
o examine at least two sampies of any brand showing considerable

ficiencies, a second sample is not always obtainable. = Compari-
ons are more informing, therefore, if made upon data covering a
period of years. A number of different bases might be chosen
or such comparisons, but since it has been our practice for many
ars to cite brands in which commercial deficiencies amount to
ne dollar or more per ton, these data have been compiled for the
year period 1921-1928, and are tabulated in Table XV. No
nanufacturer is included unless ten or more samples have been
lyzed in the period covered. The compilation shows that of a
otal of over 1,800 samples analyzed less than 10 per cent have
allen short of guaranties to any considerable extent in commercial
alue. Or, in other words, purchasers have received commercial
lues represented by the guaranties in over 90 per cent of pur-

ases made.
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TABLE XV. COMMERCIAL DEFICIENCIES FOR THE PERIOD 1921-1928,

Number
equaling or
Total exceeding _Per No. of Per -
number guaranties . cent samples cent
of in money, “for 8 yr. - for for
Manufacturer. samples. value. period. 1928. 1928.
American Agricultural

Eheniioa 0 nEET O T 347 333 96 42 95
Apothecaries Hall Co. . ... 74 74 100 13 100 -
Armour Fertilizer Works.. . 86 « 67 78 13 92
Atlantic Packing Co...... o1 S 92 3 100
Berkshire Chemical Co.... = 69 ° 69 100 9 100
Bridge'’s, A. D. & Sons, Co. 17 7 100 2 100
Chittenden, B Do i 52 47 90 7 86
Clarle, Bl B SeediCo s il 3¢ 34 92 5 80
Eastern States Farmers’ Ex-

chasioe s Sl 81 66 81 16. 7
Essex Fertilizer Co........ 53 51 96 7 86
Eoable LE@eCe et e ey 81 71 88 7 100
International Agricultural

Corn 1B los e bE TR 61 55 90 2 50
Lowell Fertilizer Co....... 84 5 89 11 91
Mapes Formula and Peru-

vian Guano Co......... 104 103 99 14 100
New England Fertilizer Co. 62 59 95 7 100
Olds and Whipple, Inc. ... 51 51 100 7 100
Parmenter & Polsey Fertili-

Ten oy e A 28 27 96 3 100
Piedmont-Mt. Airy Guano

@i p e ] e 31 200 il 2 100
Rogers & Hubbard Co., The 113 110 97 16 100
Royster, F. 8. Guano Co... 63 50 79 9 100
Shoemaker, M. L. & Co. .. 22 2 100 3 100
Springfield Rendering Co.. 32 30 94 3 100
‘Phomas, 1. B S sons ot 32 32 100 8 100
United States Guano Co... 24 23 96 8 100
Virginia-Carolina Chemical :

(E oAl e e L Sr it g 53 93 4 100
Wilcox Fertilizer Co. ... .. 60 56 93 4 100
Worcester Rendering Co... 32 28 88 7 88

Rotalsio Dttt s di80d 1672 93 232 95

QuALITY OF THE INSOLUBLE ORGANIC NITROGEN.

In the absence of vegetation tests the character of the nitrog-
enous material which is insoluble in water is judged by chemical
methods. Such methods do not show “availability” of nitrogen
but they do distinguish between the better and the poorer sources
of water-insoluble nitrogenous material.

Both of the accepted methods for judging the quality of insoluble
organic nitrogen depend upon. the behavior of such nitrogen when
treated with permanganate solutions. When less than 50 per cent
of the water-insoluble organic nitrogen is found to be “active” as
determined by the alkaline permanganate method, and less than

MIXED FERTILIZERS - ; 63

per cent active by the neutral permanganate method, the quality
the insoluble nitrogen is rated as inferior. Both methods are
olied before such nitrogen is classed as inferior.
By these methods inferior ammoniates have been indicated in
en samples; but in some cases the amounts of insoluble organic
ogen have been so small that they were without practical
nificance and in others the more active forms of nitrogen
tically equalled the guaranties. The samples were, therefore
d without question. ’
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TABLE XII. ANALYSES OFV M1 ’ ‘ I - ‘
XED FERTILIZERS ~ONTAINING NITROGEN, PHOSPHORIC ACID AND Porasa— Continued.

Nitrogen. Phosphoric Acid. Potash.
i
4 : 2. 5
3 Manufacturer and Brand. : Grade. Place of Sampi; . = EE & L
: "% £ 2 e e ;
S o% Lo é %E g Fg% § Z:
= o+ b i et e i = <
E e s e e 2 a8
! Sampled by Station:
American Agric§1tural Chemical Co., 7 9 7 7 7 o %
. ew York. ) ) 0 0 0 70 0 0
9357 | A. A, C, Acme Fertilizer........... 1-9-4| Woodbury 4 . “
9358 | A. A. C. Aroostook Potato Manure.......... 5-8-7| North Hav-e.ri o 0.39 | 0.27 | 1.03 | 1.25 | 0.68 | 9.48 | 8.80 | 4.14 ) 4.14 9357
9362 | A. A.C. Double A Tobacco Fertilizer. ... .. ... 5-3-5| Gaylordsville, .| 0.33 | 0.43 | 3.91 | 4.75 | 0.50 | 8.75 | 8.25 | 7.04 | 7.04 ) 9358
8865 | A. A. C. Gladiator Fertilizer. . . ... ... 4-8-7| New Britain . 0.04 | 2.07 | 4.31 | 5.24 | 0.25 | 3.18 | 2.93 | 0.38 | 5.29 | 9362
8850 | A. A. C. Grass & Lawn Top Dressing. ...... 6-6-4| New Britain . 0.46 | 0.47 | 3.35 | 4.07 | 0.55 | 8.63 | 8.08 | 7.18 7.18 | 8865
8863 | A. A. C. Monarch Fertilizer. .. ............. 4-8-4| New Britain . .. 0.34 | 0.52 | 5.19 | 6.31 | 0.35 | 6.53 | 6.18 } 3.90 ) 3.90 ) 8850
§520 | A. A. C. Old Hickory Fertilizer. ............ 2-8-10| Rockville. .. .. 0.49 | 0.52 | 3.40 | 4.13 | 0.65 | 8.65 | 8.00 | 4.04 | 4.04 | 8863
9363 | A. A. C. Princess Fertilizer. ................ 5-10-5 Gaylordsville. " 0.52 | 0.80 | 1.90 | 2.31 | 0.60 | 8.74 | 8.14 |10.17 110.17 | 9520
9106 | AoricorFertilizenfor Corfotl 10 e [ f . 3-10-6| Danbury..... 0.52 | 0.52 | 4.10 | 4.98 | 0.65 110.55 | 9.90 | 5.25 | 5.25 | 9363
9106 | Agrico Ferilizer for Potatoes. .. ............ 4-8-6| Bethel.. . ..... 0.49 | 0.44 | 2.56 | 3.11 | 0.70 10.85 |10.15 | 5.93 | 5.93 | 9105
9107 | Agrico Fertilizer for Truck.................. 5-10-5( Bethel. . .... 0.66 | 0.52 | 3.30 | 4.01 | 0.70 | 8.78 | 8.08 | 5.71 ) 5.71 ) 9106
9361 [ Complete GeneraliFertilizer... .. ... ... ... 3-8-4| West Haven. 0.61 [ 0.50 | 4.12 | 5.01 | 0.68 110.68 |10.00 | 5.19 | 5.19 | 9107
93801 Fi Grade Tobaseo.~ 0 o 08 e oo 7-3-7| Glastonbury . 0.45 | 0.63 | 2.70 | 3.28 | 0.75 | 8.79 | 8.04 | 3.95 | 3.95 ) 9361
9082 | Bowker’s All Round Feriilizer............... 3-8-4 New Milford. 0.21 | 3.69 | 5.84 | 7.10 | 0.96 | 4.38 | 3.42 | 0.16 | 8.01 ) 9380
8867 | Bowker's Stockbridge Hill & Drill Fertilizer...|  4-8-7| Bristol...... 0.31 | 0.30 | 2.27 | 2.76 | 0.55 | 8.90 | 8.35 | 3.92 |'3.92 ) 9082
9382 | Bowker's Lawn & Garden Dressing.......... 5-8-7| West Haven . 042 | 0.41 | 3.17 | 3.85 | 0.53 | 8.90 | 8.37 | 6.78 | 6.78 | 8867
9085 | Bowker's Market Garden Fertilizer.......... 4-8-4| Collinsville . . . 0.07 | 0.54 | 4.11 | 5.00 | 0.68 | 9.00 | 8.32 | 6.31 | 7.15 | 9382
9081 | Bowker's Potato and Vegetable Phosphate.. . . 2-9-3| New Milford. 0.47 | 0.44 | 3.29 | 4.00 | 0.68 | 8.68 | 8.00 | 3.98 | 3.98 ) 9085
9084 | Bowker’s Stockbridge Early Crop Manure....| 5-8-7 Collinsville. . .. 0.47 [ 0.29 | 1.79 | 2.18 | 0.78 | 9.43 | 8.65 | 3.03 | 3.03 | 9081
9086 | Bowker’s Stockbridge Tobacco Manure. . . . .. 5-3-5| Thompsonville. 0.61 | 0.46 | 4.18 | 5.08 | 0.53 | 8.58 | 8.05 | 6.85 | 6.85 | 9084
9381 | Bowker's Sure Crop Fertilizer............... 1-9-4| Willimantic. . 0.02 | 2.18 | 4.16 | 5.06 | 0.38 | 4.20 | 3.82 | 1.73 | 5.11 | 9086
9111 | Bradley’s Blood Bone and Potash........... 5-8-1| Simsbury....... % 0.46 | 0.24 | 0.99 | 1.20 | 0.68 | 9.80 | 9.12 | 4.58 | 4.58 | 9381
9200 | Bradley’'s Complete Manure for Potatoes and ! 041 | 0.52 | 4.06|4.94|0.60 | 8.78 | 8.18 | 7.04 | 7.04 | 9111
Negetablesy it oo s it e e 4-8-%| East River.....=
9623 | Bradley’s Complete Manure for Potatoes and 042 | 0.45 | 2.85 | 3.46 | 0.30 | 7.85 | 7.55 | 8.16 | 8.16 | 9200
Nepetablesancta Sim Sy Boleai s Cae U 4-8-7| West Haven. .. .
9196 | Bradley’s Complete Tobacco Manure. . .. .. .. 5-3-5| Glastonbury. 0.53 | 0.46 | 3.33 | 4.05 | 0.38 | 8.95 | 8.57 | 7.40 | 7.40 | 9623
9076 | Bradley's Eclipse Pertilizer. il . ... .. 1-9-4 Meriden... .. 1.03 | 2.28 | 4.86 | 5.91 1 0.27 | 4.00 | .73 | 0.36 | 6.73 | 9196
9080 | Bradley’s Northland Potato Grower......... 4-8-4| Colchester. . .. - 0.41 | 0.28 | 1.00 | 1.22 | 0.60 | 9.48 | 8.88 | 4.52 | 4.52 | 9076
8978 | Bradley’s Potato Fertilizer.................. 2-9$-3| Meriden. ... ... 0.47 | 0.51 | 3.33 | 4.05 | 0.75 | 8.73 | 7.98 | 3.86 | 3.86 | 9080
9077 | Bradley’s Potato Manure................... 3-8-4 Suffield 0.43 | 0.42 | 1.78 | 2.16 | 0.80 | 9.43 | 8.63 | 2.94 | 2.94 | 8978
8868 | Bradley’s XL Superphosphate of Lime. .. .... 3-10-4| Bristol.......: 0.40 | 0.38 | 2.42 | 2.94 | 0.75 | 8.85 | 8.10 | 4.06 | 4.06 | 9077
9079 | National Aroostook Special Fertilizer. ... .. .. 5-8-7| Middletown . 0.24 | 0.59 | 2.51 | 3.05 | 0.90 [10.70 | 9.8 | 4.06 | 4.06 | 8868
9518 | National Aroostook Special Fertilizer. .......| - 5-8-7| Wallingford. . 0.53 | 0.48 | 3.82 | 4.64 | 0.43 | 8.45 | 8.02 | 6.78 | 6.78 | 9079
9390 | National Complete Tobacco Fertilizer........ 5-3-56| Simsbury. . .. 0.56 | 0.44 | 3.94 | 4.79.| 0.48 | 8.43 | 7.95 | 7.26 | 7.26 | 9518
9078 Nat{onal Market Garden Fertlizer........... 3-8-4! Middletown . . 0.10 | 2.23 | 4.22 | 5.13 | 0.30 | 3.55 | 8.25 | 0.09 | 4.57 | 9390
9512 | National Pine Tree State Potato Fertilizer. . .. 4-8-4| Middletown . . 0.51 | 0.40 | 2.56 | 3.11 | 0.65 | 8.93 | 8.28 | 4.01 | 4.01 | 9078
9083 | National Premier Potato Manure............ 4-8-7 Danbury. ....- 0.59 | 0.45 | 3.29 | 4.00 | 0.50 | 8.53 | 8.03 | 3.95 | 3.95 | 9512
9087 | Sanderson’s Atlantic Coast Mixture.......... 3-10-4| West Cheshire. 0.51 | 0.48 | 3.30 | 4.01 | 0.50 | 8.98 | 8.48 | 7.07 | 7.07 | 9083
9198 | Sanderson’s Complete Tobacco Grower..... .. 5-3-5| Glastonbury. .- 0.41 | 0.35 | 2.44 | 2.97 | 0.73 |11.11 [10.38 | 4.24 | 4.24 | 9087
9593 | Sandersen'siBormila At U LG 4-8-4| Guilford .. 0.40 | 2.49 | 4.50 | 5.47 | 0.30 | 3.35 | 3.05 | 0.39 | 5.22 | 9198
9197 | Sanderson’s Formulal Bl Lo nol ULl 4-8-1| Glastonbury. 0.53 | 0.47 | 3.32 | 4.04 | 0.65 | 8.75 | 8.10 | 4.00 | 4.00 | 9593
g 0.26 | 1.30 | 3.44 | 4.18 | 0.09 | 8.43 | 8.34 | 0.78 | 7.36 | 9197
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TABLE XII. ANALYSES OF MixED FERTILIZERS

5 Manufacturer and Brand. Grade. Place of Sampnng
2 :
§
8
0w
Sampled by Station:
American Agricultural Chemical Co.,
! New York. >
9384 | Sanderson’s Corn Superhphosphate.......... 2-9-3| Clintonville. .
9383 | Sanderson’s Potato Manure................. 3-8-4{\Betby .. .
Apothecaries Hall Co.,
- Waterbury, Conn. e
9102 | Liberty Corn and All C1ops................. 2-8-21 Greenville.. ., #
9103 | Liberty Corn, Fruit and All Crops 2-12-4. .. .. 2-12-41 Greenyille. . . 8
9110 | Liberty Fish, Bone and Potash 3-8-3......... 3-8-3| Waterbury. ..
9101 | Liberty H. G. Market Gardeners 5-8-7. ... ... 6-8-7| West Cheshire, .
9387 | Liberty H. G. Tobacco Manure 7-3-7. . ... ... 7-3-7| East Windsor. .
9385 | Liberty Home Vegetable Garden Fertilizer. . . . 4-2-5| Waterbury. .. ..
8100 | Liberty Onion Special (Potash as Sulphate)
=87 s WL o T L 4-8-7| East Windsor. ...,
9193 | Liberty Potato and General Crop 4-8-10. ... .. 4-8-10| East Windsor. ...,
9541 | Liberty Potato and Market Garden Special ‘
vl S S s sl sl ] 4-8-4| Cheshire....... .
9109 | Liberty Potato and Vegetable 2-8-10. ... .. ... 2-8-10| Waterbury.......
9104 | Liberty Top Dresser for Grass and Grain 10-3 ;
Lol e TR S S R 10-314-8| New London......
8108 | Liberty Special Fertilizer for Fruit 7-8-6. . .. .. 7-8-6| Waterbury.......
95561 | Liberty Tobacco Special 5-3-5............... 5-3-5| New Milford......
Armour Fertilizer Works,
New York.
9443 | Armour’s Big Crop Fertilizer 2-12-4.. ... ... .. 2-12-4| Wethersfield. . ...
8002 | Armour’s Big Crop Periilizer 3-8-4 . ..... .. .. 3-8-4| Danbury........:
9446 | Armour’s Big Crop Feriilizer 4-6-10. ... .. .. .. 4-6-10| Granby.........:
8888 | Armour’s Big Crop 4-8-4 . ..c ol 4-8-4| Plainville.. .....:
9442 | Armour's Big Crop Fertilizer 4-8-7. . ... ... ... 4-8-7| So. Glastonbury.:
9388 | Armour’s Big Crop Fertilizer 4-16-4. .. ... .. .. 4-16-4| So. Meriden. ...
9448 | Armour’s Big Crop Tobacco opecial’5-3-5. 0 5-3-6| Thompsonville . -
9137 | Armiour’s Big Crop Fertilizer 5-8-7. . . . ...... 5-8-7| Milford....... .
9144 | Armour’s Big Crop Fertilizer 7-11-10...... ... 7-11-10| Wethersfield. ...
DIBEE S motinl BiskE o To1olp AL LR 7-12-7| Wallingford.....- ;
8997 | “Armiour's Big Crop 8626 /v o 1 8-6-6| Madison......."
8621 (i emione!siBics Crop 856461 1 = Lo o o 8-6-6| Seymour...... "
8445 | Armour’s Big Crop Tobacco Fertilizer. ... .. .. 7-3-7| Granby.......:
Atlantic Packing Co.,
New Haven, Conn. i
9445: At iantiesh S AR LIS e R e 5-8-7| So. Windsor. . .-
9602 I tlaitae: S A8 el et loe S i i T 0 T 5-4-16| Silver Lane.... "
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a—~Continued.

Nitrogen Phosphoric Acid. Potash.
itrogen.
§ '9: :3 5‘8 3 S E‘; 3
M d | 2 Soen :
= E o8 £ ] < 23 3 s 5
E an =0 : 98 = o RS g 3 B
& E% o = E§ g ] 92 E 3 5
e e S
% % /) % % % o % %
’ 3.17 | 3.17 | 9384
1.901 | 2.32|0.80 | 9.88 | 9.08
?'Zg 8228 82%? 247 1300 | 0.95|9.23 |8.28 |3.98|3.98 | 9383
' 9102
| 2.50 | 1.10 | 9.00 | 7.90 | 2.64 | 2.64
| }‘3? 8'33 8‘?% %Igg 2.72 | 1.20 1§.§g 1%'%8 g.gé g.gé gigg
i1 ; "40 | 3.08 | 3.74 | 1.05 | 9. : 7orlisd
1350 | 030 | 03 | 248 | as | o'an | 5.0 | oo 1 T st
; %'%? 8'?3 %:Si 3790 | 4.74 | 5.68 [10.50 | 4.82 | 6.05 | 6.05 | 9385
| 0. )
9100
4.61 | 3.65 |14.68 [11.03 | 0.61 | 5.86
.,g'gg 8'?3 82?3 %:12 419 | 0.85 | 8.90 | 8.05 [10.03 [10.03 | 9193
i, 4.49 | 4.49 | 9541
94 | 3.52|4.28|0.85|9.30 | 8.45
%'é? 8:%2 8.34 252 | 3.06 | 0,58 |9.18 | 8.60 | 8.64 | 8.64 | 9109
; : $.53 | 8.53 | 9104
: 08 | 7.90 | 9:60 | 0.28 | 4.28 | 4.00
! g'gg 8'%2 8.%6 584 | 7.10 | 1.88 [10.73 | 8.85 8.?3 g.gg gégg
1950 | 0,26 | 2,34 | 4.20 | 5.11 | 0.36 | 5.50 | 5.14 | 0. i
j 5.09 | 5.00 | 9143
: 12| 1.99 | 2.42 | 0.58 [12.00 [11.42
{55 | 000|038 | 285 | 30 | 0n 78 o0 | 4ox | 400 | 2002
] 3'%2 8‘83 8115 350 | 4.26 | 0.60 | 8.65 | 8.05 g.gé 2‘3é gizg
1541 012 | 0.15 | 3.25 | 3.95 | 0.58 | 8.85 | 8.27 6.76 | 876 | 944
1501 | 004|0.10|3.50 | 4.26 | 0.58 [17.00 16.23 3.54 | 4.17 | 9389
1013 10,30 | 2.32|4.08|4.96|0.18 | 3.65 | 3. 0:21 | 4.84 | 9448
1291 | 015 | 0:21 | 3197 | 483 | 0.40 | 8.63 | 8.28 | 6.77 | §.7T | 3157
14550013 |0.10 | 5.87 | 7.14 | 0.80 |12.02 |11.22 2.02 9.65 | o144
| 4743 | 026 | 0,11 | 5.84 | 7.10 | 0.35 [12.48 12.13 6.02 | 6.92 | 9388
oo 0'02 g'gé g'gg }‘ég ?'SZ 2234 5.84 | 5.84 | 9621
: 3;?3 81%2 gﬁgﬁ 577 | 702 | 0.20 | 3.33 | 3.13 | 0.07 | 5.98 | 9445
" 7.25 | 9443
4923|514 |1.20|9.40|8.11|0.36
?Igg 8Igi ?Igg 473 | 581 |055]|7.15 | 6.60 | 0.33 |18.24 | 9602
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:2 Manufacturer and Brand. Grade. Place of Sampﬁng_
g
8
w0
Sampled by Station:
Atlantic Packing Co., 7
New Haven, Conn. &
9437 | Atlantic Special Vegetable 4-8-4............ 4-8-4 Waterbury..., .
F. A. Bartlett Tree Expert Co.,
Stamford, Conn.
9136 | Bartlett's Green Tree Food ... ..o ol 6-8-4| Stamford..... =
Berkshire Chemical Co.,
Bridgeport, Conn.
9440 | Berkshire Complete Tobacco........... ... .. 5-3-5| Suffield....... .
9444 | Berkshire Economical Grass Fertilizer. ... .. .. 10-3-8| Broad Brook.... ..
9138 | Berkshire Grass Speetal. . 1. . 00 b o 1-6-b; Waterbury..... |
9003 | Berkshire Long Island Special... .. .. 5-8-7| Brookfield........
9139 | Berkshire Market Garden Fertilizer..... .. .- . 4-8-4| Torrington. .... ..
9001 | Berkshire Potato and Vegetable Fertilizer. . . . 2-9-3| New Canaan......
9376 | Berkshire Tobacco Special.................. 7-3-7| Hockanum. ......
91421 = Berksbire Tobacen Starter Il LSl B TAG 5-8-10| Ellington.........
8141 ' Berkshire Truek Fertilizer. . 0. 1 5-8-5| Ellington.........
Amos D. Bridges’ Sons, Inc.,
Hazardville, Conn.
9140 | Corn, Onion, Potato and General Purpose Fert: ]
Thzerine ol oy S Cnbe TR Pl T e v Sl L 4-8-4| Hazardville. .. ...
9461 | SpecialTobaceo Fertilizer. . i o ine o 5-3-5| Hazardville. .. ...:
E. D. Chittenden Co.,
- Bridgeport, Conn.
9211 | Chittenden’s Complete Grain. ........... ... 2-9-3| Bloomfield.... ..
91¢9 | Chittenden’s High Grade Potato......... ... 5-8-7| Tolland. ... ... .4
9192 | Chittenden’s Potato Special 49, Potash. ... .. 4-8-4| Bloomfield.... .. "
9505 | Chittenden’s Tobacco Special............... 5-4-5| Wapping......
9146 | Chittenden’s Special Top Dresser............ 8-6-6| Tolland........ 3
9459 | Chittenden’s Valley Wrapper Brand .. .. .. ... 6-3-5| Addison.......: 4
9214 | Chittenden’s Vegetable and Onion Grower. . .. 3-8-4| Tolland....... "
E. B. Clark Seed Co.,
| Miiford, Conn.
9205 | Special Mixture for General Use............. 4-8-4| Branford...... "
9207 | Special Mixture with 69, Potash............ 4-8-6| Branford...... -
9206 's SuperiPhosphate & abe b o S A 1L GO st 5-8-7| Branford...... -4
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" CONTAINING NITROGEN, PHOSPHORIC ACID AND Porasa—~Continued.

Nitrogen. Phosphoric Acid. Potash.
g 3
8 T8 | 5

! % 5 iR i : :

2 | 2 e s

L es | gs i3 | $ : S £ & g

g Sy 3 g8 g 3 g8 g c 2

o HEE R e e

% % % % % % % % % %
0.44 1 0,53 | 3.50 | 4.26 | 1.32 | 9.45 | 8.13 | 3.97 | 8.97 | 9437
0.18 | 1.19 | 5.47 | 6.65 | 3.36 [10.96 | 7.60 | 4.33 | 4.33 | 9136
0.46 | 2.86 | 4.48 | 5.45 | 0.56 | 3.63 | 3.07 | 0.52 | 5.68 | 9440
0.60 | 0.80 | 8.42 [10.24 | 3.90 | 9.68 | 5.78 | 2.07 | 8.37 | 9444
1.97 070 | 6.28 | 7.64 | 1.49 | 7.55 | 6.06 | 6.59 | 6.59 | 9138
0.29 | 0.76 | 4.43 | 5.39 | 0.45 | 8.78 | 8.33 | 7.60 | 7.60 | 9003
0.18 | 0.83 | 3.50 | 4.26 | 0.18 | 8.87 | 8.69 | 4.55 | 4.55 | 9139
0.17 | 0.14 | 1.91 | 2.32 | 0.53 (10.23 | 9.70 | 4.79 | 4.79 | 9001
0.51 | 3.30 | 6.11 | 7.43 | 0.15 | 3.80 | 3.65 | 0.70 | 6.88 | 9376
0.22 | 0.63 | 4.78 | 5.81 | 0.93 [10.25 | 9.32 | 0.82 | 8.77 | 9142
0.32 | 1,00 | 4.53 | 5.51 | 0.45 | 8.70 | 8.25 | 5.94 | 5.94 | 9141
0.12 | 0.80 | 3.47 | 4.22 | 0.68 | 9.38 | 8.70 | 4.28 | 4.28 | 9140
044 | 2.96 | 4.66 | 5.67 | 0.45 | 4.60 | 4.15 | 0.09 | 5.45 | 9461
0.13|0.29 | 1.93 | 2.35 | 0.53 [10.05 | 9.52 | 2.74 | 2.74 | 9211
0.12|0.30 | 4.14 | 5.03 | 0.18 | 8.40 | 8.22 | 7.09 | 7.09 | 9199
0.23 | 0.35 | 3.26 | 396 | 0.53 | 8.66 | 8.13 | 4.02 | 4.02 | 9192
0.28 | 1.64 | 4.40 | 5.35 | 0.20 | 5.20 | 5.00 | 1.06 | 5.75 | 9505
0.53 | 0.32 | 5.32 | 6.47 | 0.23 | 7.88 | 7.65 | 5.34 | 5.34 | 9146
0.22 | 2.65 | 5.06 | 6.15 | 0.56 | 4.96 | 4.40 | 0.32 | 5.19 | 9459
0.23 1 0.30 | 2.89 | 3.51 | 0.23 | 8.88 | 8.65 | 3.69 | 4.19 | 9214
0.44 | 0.73 | 3.44 | 4.18 | 0.55 | 8.65 | 8.10 | 4.44 | 4.44 | 9205
0.37 | 0.80 | 3.60 | 4.38 | 0.61 | 9.08 | 8.47 | 6.45 | 6.45 | 9207
0.18 | 0.44 | 4.22 | 5.13 | 0.45 | 8.68 | 8.23 | 6.31 | 6.31 | 9206
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INING NITROGEN, PHOSPHORIC AcID AND PoTasE—Continued.
TABLE XII. ANALYSES OF MIXED FERTILIZERS QT ,

Nitrogen. Phosphoric Acid. Potash.
5 .
Manufacturer and Brand. Grade. Place of Sampling, & % 9 S 3 oy 3 8
S £ & s ad £ vu% @ “
= £ | 9% | g4 Draloae ke S & = g
g : B F o meere p B OLBR QAR g
2 o loe |2 8|8 | & |af |8 & | &
S ) : 5 TR
| nln|%]n|n]n]a]n]n]s
- Milford, Conn. 4.05|4.92 | 0.75 | 9.35 | 8.60 6.47 | 9725
9726 | Super Phesphate. ... ii i i i ~ B-8-T7 Milford....... g ot RO B ; ; ; ; ; 1 kA i
Q683 | Bip TopBaind . i noi I 5-10-5| Milford. . ... "} O b e e R e R R R e
cw&. R. Salgvsl gos 1l
orcester, Mass.
BEOE | O AR Tawn And Shidl Bevtilined oo 5-6-5| Norwich...... B2 | 20 R0R R0 Y0 T B0 O ) Leete Gk B0
Da.vey]':rree %xlfert Co.,
ent io R i
8998 | Davey Tree Food. s et B R 7-8-3| Sound Beach. ..., | i i 202 F0.06 17,97 1515 15,08 [ 8,031 4.2011 3 .41 | 8998
Eastern States Farmers’ Exchange,
R Spri;lgfjfld, Mass. o
Lol e i L R 0.92 | 3.76 | 5.78 | 7.08 | 0.38 | 4.84 | 4.46 | 0.68 | 8.00 | 9457
Niistiten il At Ma e Sn a2l i T 1 ST 6-2-7 SO.' Manchester.... 0‘32 0'30 260 3.16 0.45 (12.18 |11.73 3.24 3.24 9209
9209 | Eastern States 3-12-3 Open Formula......... 3-12-3| Bridgeport....... 0.64 1020 |332|404]039]|8638]|829 (10051005 | 9208
9208 | Eastern States 4-8-10 Open Formula......... 4-8-10| Bridgeport........ 0.30 | 0,38 | 355|432 | 048 [15.00 [14.52 | 5.90 | 5.90 | 9151
9151 | Eastern States 4-16-4 Open Formula......... 4-16-4| North Haven..... 0.53 | 0.24 4':}7 543|053 | 883 /830 |7.03|7.03] 9153
9153 | Eastern States 5-8-7 Open Formula.......... 5-8-7| North Haven. .... 082035433526 018 |11.00 |10 82 | 5.44 | 5.44 | 9158
91568 | Eastern States 5-10-5 Open Formula......... 5-10-5| Ellington......... 066023675 |821|023!/660|637|647|6.47]| 9156
9;56 %astern gtates 8-6-6 Open Flgrmula .......... 8-6-3 Ilé{lidgeport. ... > 3 : i 4 3 X
9213 astern States 8-16-8 Open Formula......... 8-16- inoton.. .. ... 8
9160 | Eastern States 8-16-20 Open Formula........ 8-16-20| Ellington........- 822 823 ggg g?% 822 ]iggg iggg i%g}) }_']fg% g%%g
8222 Eastern Ssta,tes 8616-20F0pen lFolbmul? S 8-16-20| West Simsbury . .- 0.12 | 0.86 | 6.52 | 7.93 | 0.68 116.05 |15.37 |18.90 |18.90 | 9622
55 astern States Open Formula 9-3- obacco 7y 1 A 7 5 v ¢ i 4
i Forizer .. osivooininiionn o] 9377 Granby...... 1t 9.0l | 5,00 L9791 008 4,86 1 407 | 078 | 9.86 | F0b
94564 | Eastern States Open Formula 10-3-8 Tobacco
e PR Sl B e G 10-3-8| Ellington. ...... . 1.44 | 2.88 | 7.25 | 8.81 | 0.50 | 6.25 | 5.75 | 1.83 | 8.61 | 9454
S| T ate L0 L (Fees tia Sulnhate) : 0.26 | 0.94 | 8.78 [10.67 | 0.30 [16.55 [16.25 | 1.38 [14.00 | 9737
OpetBormula B viosiy bl 2ol S s 10-16-14} Granby. -0 . . .. 0.26 | 080 | 814 | 9.90 | 0.58 |17.38 |16.80 |14.38 |14 38 | 9004
9004 | Eastern States 10-16-14 Open Formula. .. .... 10-16-14| Ellington.......-* 102 042|795 | 967|063 1720 [16.57 [12.70 |12.70 | 9210
9210 | Eastern States 10-16-14 Open Formula. .. ....|10-16-14| Bethel,........-" 065|044 | 830 110,09 | 0°85 |18 65 |17 80 |13.21 |13 21 | 9608
9608 | Eastern States 10-16-14 Open Formula....... 10-16-14| Branford.......-* ; ; 2 ] ; : 2 ¢ y
Essex Ferti}\i;er Co., |
Boston, Mass. ~
9450 | Essex Al Super 2:10-2. . . .. vvrvorsvnsanisss 2-10-2| Wallingford... .- AR LN BB e B o R
9224 | Essex Complete Manure 5-8-7.............. 5-8-7| Wallingford....:- E ; 0521 058|249 303|075 |835|7.60]|4.13 | 4.13 | 9202
9204 | Essex Fish Fertilizer for All Crops 3-8-4...... 3-8-4) Wallingford.... - 3 047 | 074 | 332 | 2704 | 0.88 |11.10 [10°22 | 4 41 | 4 41 | 9203
9203 | Essex Market Garden 4-8-4................. 4-8-4| Wallingford.....-" i 057 05513171385 0538 660|602]|993]|993]| 9452
9453 | Essex Peerless Potato Manure 4-6-10........ 4-6-10| Warehouse Point- 14 | 0411230 | 450 | 547 | 050 | 4.57 | 4.07 | 0.61 | 5.29 | 9567
9567 | Essex Tobacco Manure 5-3-5................ 5-3-5| New Milford. ... 081020000 |546|664|0233|635|602]|457|457]| 9565
9665 | Essex Top Dressing 7-6-5...........ccvuvu.. 7-6-5| So. Manchester. - ° 4 2 2 - ? - : : : *
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TABLE XII. ANALYSES OF MixeEp FERTILIZERS

:2 Manufacturer and Brand. Grade. Place of Sampling_
8 '
=
&a
Sampled by Station: -
L. T. Frisbie Co.,
g . New Haven, Conn.
9225 Frishiels 688 W il s 000 e fa il 5-8-7| Wethersfield .
9227 Frgsb%e’s Corn and Grain Fertilizer 2-10-2. . . .. 2-10-2| Danbury....
9229 | Frisbie’'s Market Garden. .. ............ ... 4-8-7| North Woodb'u'r' 3
9223 | Frisbic's Special 3-8-4. .. ... ... . . 1 3-8-4| New Haven.. .
9226 | Frishie’s Special Vegetable and Potato Grower
Lo B b iea TR el ol R G B 4-8-4| Danbury. ..., .
9460 Frisbie’s Tobacco Grower 5-3-5.............. 5-3-5 So. Windsor. .
9230 | Frisbie’s Top Dresser 7-6-5. ... .. .. ......... 7-6-5| Watertown. ..
Gash-Stull Co.,
Chester, Pa.
8488 1V ounols Pormulal 87 ity Loasd iime s 40 60 8-7-6| Mfg.'s sample.. .,
Grasseli Chemical Co.,
Cleveland, Ohio
8234 | Grasselli Odorless Plant Food............... 5-13-4| Fair Haven......
International Agricultural Corp.,
Boston, Mass.
9374 | 1. A. C. Tobacco:Spetial 72655700 5, v v b’ 7-6-5| Hockanum. .....:
8375 | Vuelta Abajo Special Tobacco Formula. . . . .. 7-9-8| Hockanum. .....
Lowell Fertilizer Co.,
: Boston, Mass.
8871 | Lowell Animal Brand for All Crops 3-8-4. .. .. 3-8-4| Southington. . . .-
8563 | Lowell Bone Fertilizer 2-10-2. . . . .. ....... .. 2-10-2| Moosup.......--
88173 | Lowell Corn and Vegetable 4-8-4. . ... .. .. ... 4-8-4| Southington. ...«
8884 | Lowell Corn and Vegetable 4-8-4. ... ... .. ... 4-8-4| Cheshire.......-
9521 | Lowell Corn and Vegetable 4-8-4. ... . ... 4-8-4| Cheshire......-
8885 | Lowell Markei, Garden Manure 5-8-7. ... . ... 5-8-7| Cheshire..,....
8872 | Lowell Market Gorden Manure 5-8-7. .. ... .. 5-8-7| Southington. .. "
9228 | Lowell Potato Grower 4-6-10. . .. ... ...... .. 4-6-10| Southbury.....- "
8243 | Lowell Tobacco Manure 5-3-5 .............. 5-3-b| Ellington......: &
9244 | Lowell Top Dressing 7-6-5......... 7-6-5| Ellington...... "
9245 Lowell 510588 dvsvirmaam il - g doae 5-10-5| New Haven....- -
Mapes Formula and Peruvian Guano Co.,
New York.
9247 | Mapes Conn. Valley Special. .. ............. 6-4-7| East Granby... !
8972 | The Mapes Corn Manure................... 3-8-3| Hartford......
9027 | The Mapes General Truck Manure. . ........ 5-6-5| Hartford. .. .. o
9246 | The Mapes General Tobacco Manure. ... . ... 5-4-5| East Granby... "

i
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CONTAINING NITROGEN, PHOSPHORIC ACID AND Porasa—Continued.

Nitrogen. Phosphoric Acid. Potash.
- g
q g )
y ; $ 28 3
:'g .—g E §§ é 24; f:.; o
. g 48 | 5 e | 3 2
[ a Qe 4 < e . = 5 .
| s | s AR oE | FofRE R G| 8
B SF | SE | & | €2 | B Rl e S Sl
% | % % %o %o %o %o Yo %o % %o
90 | 0.51 | 0.64 | 4.32 | 5.25 | 0.93 | 9.53 | 8.60 | 7.25 | 7.25 | 9225
78 | 0.51 | 0.58 | 1.91 | 2.32 | 1.08 [11.33 (10.25 | 2.26 | 2.26 | 9227
92 | 0.50 | 0.77 | 3.59 | 4.36 | 1.15 | 9.23 | 8.08 | 6.90 | 6.90 | 9229
52 | 0.51 [ 0.69 | 2.73 |3.32|1.03|9.20 | 8.17 | 4.27 | 4.27 | 9223
22 | 0.55 | 0.64 | 3.70 | 4.50 | 1.05 | 9.45 | 8.40 | 4.12 | 4.12 | 9226
13 | 0.43 | 2.74 | 4.71 | 5.73 | 0.57 | 4.30 | 3.73 | 0.16 | 5.11 | 9460
52 | 0.68 | 0.66 | 5.90 | 7.17 | 0.65 | 7.20 | 6.556 | 5.19 | 5.19 | 9230
'8 0.48 | 0.50 | 6.32 | 7.68 | 0.58 | 8.15 | 7.57 | 5.73 | 5.73 | 9488
24 | 0.00 | 0.11 | 4.35 | 5.29 | 1.08 [16.90 [15.82 | 4.42 | 4.42 9?34
@1 0.11 | 1.97 | 5.52 | 6.71 | 0.28 | 6.40 | 6.12 | 0.54 | 4.50 | 9374
76 | 0.83 | 2.29 | 5.70 | 6.93 | 0.53 | 9.43 | 8.90 | 0.72 | 8.21 | 9375
1 0.61 0.38 |1 2.40 | 2.92 | 0.93 8.68 7.75 | 1.78 | 3.98 |{8871
04 | 0.51 | 0.30 | 1.85 | 2.25 | 1.20 |10.48 | 9.28 | 2.15 | 2.15 {{9563
6 | 0.50 | 0.55 | 3.20 | 3.89 | 0.85 | 8.85 [ 8.00 | 3.94 | 3.94 |{8873
7 1 0.40 | 0.60 | 3.23 | 8.93 | 1.13 | 8.08 | 6.95 | 3.93 | 3.93 |;8884
10 10.49 |1 0.70 | 3.60 | 4.38 | 1.08 | 8.40 | 7.32 | 4.43 | 4.43 [f9521
‘ 0.50 [ 0.67 | 4.10 | 4.98 | 0.65 | 9.03 | 8.38 | 7.11 | 7.11 |(8885
(4 10.53 | 0.52 | 4.14 | 5.03 | 0.70 | 8.75 | 8.05 | 6.82 | 6.82 ;8872
> 0.52 | 0.64 | 3.36 | 4.09 | 0.60 | 6.85 | 6.25 |10.48 |10.48 | 9228
110.35|2.44 | 4.59 | 5.58 | 0.63 | 4.85 | 4.22 | 0.61 | 5.46 | 9243
9 1 0.65 | 0.65 | 5.88 | 7.15( 0.78 | 7.03 | 6.25 | 5.13 | 5.13 | 9244
§ 0.58 | 0.70 | 4.24 | 5.15 | 1.13 [11.15 |10.02 | 5.40 | 5.40 | 9245
o
U 1 0.20 | 2.83 | 5.09 | 6.19 | 1.28 | 6.03 | 4.75 |.0.54 | 7.67 | 9247
0.00 | 0.50 | 2.44 | 2.97 | 1.18 [10.40 | 9.22 | 3.46 | 3.69 | 8972
0.23 | 0.58 | 4.31 | 5.24 | 1.18 | 8.78 | 7.60 | 5.48 | 5.48 | 9027
0.16 | 2.80 | 4.48 | 5.45 |.1.35 | 5.40 | 4.05 | 0.36 | 5.34 | 9246
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TABLE XII. ANALYSES OF MiXEDp FERTILIZERS

Station No.

Manufacturer and Brand

Place of Sampﬁng

8966
9241
8967
9240
9242
9248
9486
9251
9026
8968

9249

9250
9490

9260
8971
8970
9259

8969

9265
9599

9483
9023
9489
9591
9024
9484
9025

The Mapes General Use Manure. ...........
The Mapes Onion Manure..................
The Mapes Potato Manure............c.....
The Mapes Special Trucker “S.P.""..........
The Mapes Special Trucker.................
The Mapes Tobacco Ash Constituents........
The Mapes Tobacco Ash and Starter.........
The Mapes Tobacco Manure Wrapper Brand.|7.5-2-10.5
The Mapes Tobacco Starter Improved. ... ..

The Mapes Top Dresser....................

New England Complete Manure 4-6-10. ... ..
New England Corn Phosphate 2-10-2........

Sampled by Station:

Mapes Formula and Peruvian Guano'Co.,
New York

A. G. Markham & Co,,
Springfield, Mass.

New England Fertﬂizer Co.,
Boston, Mass.

New England Market Garden Manure 5-8-7. .
Ne4w England Potato and Vegetable Manure
R B R B e
New England Super, A High Grade Fertilizer
for alliCrops i il vl e Lol il sk o Sk sk
New England Tobacco Manure 5-3-5..... ...
New England Tobacco Manure 7-3-7.........

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

O & W Blue Label Tobacco Fertilizer........
0 & W Complete Market Garden...........
O & W Complete Tobacco Fertilizer. ........
O & W Grain and General Crop Fertilizer. .. ..
0&W
0O&W
0O&W

Grass Bertilizenis i aicon oo ainte sl s oiate
H. G. Starter and Potash............
High Grade Vegetable and Potato

Windsor Locks

Hartford. .. . 8
Windsor Locks, |
Hertiard. . . . 0 i
Bloomfield. ...
East Granby..
East Granby.. .
East Granby...
Windsor Locks. .
Windsor Locks. .

Mansfield Depot.
Mansfield Depot:
Stafford Springs..

Meriden.......:
Rockville. .. ...
Rockville. .. ...

Meriden..... ..

Rockville.. ... -#
Warehouse Poinb
Glastonbury . -

Hockanum. . - **
So. Manchester”
So. Manchester
Burnside. . . - - 3
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‘::‘_CONTAINING NITROGEN, PHOSPHORIC ACID AND PoTasa—Continued.

In ammonia.

Hockanum. . - "
So. Manchestef:

So. Mancheste

Nit‘rogen. Phosphoric Acid.
g
: g | s
s 2 e
£ 5 g g 2 g ]
2% | o8 - Lo 35 = ;
g5 | EE < e e leA 2 : g
82 | 53 8 25 2 g GEd g 3 g
Sk | &% & <8 | B & Ch & & 3
% % % % % % %
0.11 | 0. 3.04 0.83 | 7.38 | 6.55
: . - : 4. 4.91
8'33 8. g.ig 2. g.gg S’Zg g.ga 0. .48 gggf
: j ) : : X 25 | 4. .91 | 8967
0.21 | 0. 4.11 | 5. 1.03 [11.30 [10.27
0.17 | 0. 27714 1.20 [10.30 | 9 10 5 Al
0.18 | 0. 19 1 1.38 | 6.45 | 5.07 o o
0.51 | 0. 3.93 | 4. 1.70 | 7.33 | 5.63 0 ‘e
0.48 | 3. 6.76 | 8 1.40 | 5.20 | 3.80 o ik
: ! ] f 0. 51
8'%3 é' 4.52 | 5. 3.28 |10.03 | 6.75 | 1. 61 gggé
: : 8.85 |10, 0.40 | 6.13 | 5.73 | 1. .42 | 8968
8'%2 8' g.gg i' 0.85 | 9.00 | 8.15 .24 | 9249
0.67 | 0. 3. y 0.65 | 6.78 | 6.13 .39 | 9250
0. ! .20 | 5. 1.13 ] 9.30 | 8.17 30 | 9490
0.58 | 0. 3.34 | 4 0.58 | 6.63 | 6
: . : .05 4
8'33 8' 2.10 | 2. 1.40 [11.55 (10 .15 .22 2332
.60 | 0. 4.20 | 5. 0.30 | 8.88 | 8.58 .90 | 8970
0.50 | 0. 3.34 | 4. 0.93 | 9.85 | 8.92 .85 | 9259
0.36 | 0.58 | 2.48 | 3 1.00 | 9.05 | 8 '
: : i g .05
8'33 g. 434 | 5. 0.45 | 4.10 | 3.65 'Zg gggg
] : 59817 0.33 | 4.55 | 4.22 .64 | 9599
0.46 | 3. 5.06 | 6 0.25 | 4.43 | 4
! / : ! 18 | 0. :
ko da) (8 0e B4 8 £\ LI) SR
0.03 | 0. 2.00 | 2. 0.88 [10.53 | 9. 5|2 il
: 3 : : 9.65 | 3. 33
0.33 | 0. 5.19 | 6 0.75 | 7.35 | 6 ' 9094
: ; ) ; 60 | 4.
0.40 | 2. 4.08 | 4. 0.45 | 5.13 | 4.68 | 0. Igg 8233
0.16 | 0. 4.50 | 5. 0.65 | 8.93 | 8.28 | 8. .76 | 9025
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TasLe XII. ANALVSES OF MIXED FERTILIZERS SONTAINING NITROGEN, PHOSPHORIC ACID AND PoTasu—Continued.

Nitrogen. Phosphoric Acid. Potash.
§ E 5 £g -
5 Manufacturer and Brand. ot Grade. Place of Samplip ] = 8 ;‘,f, g'zéa % 2 @ s
: : B - ah s b
g ; g oae i os ) B 8 ; 39 g : g
= C B T e e
Sampled by Station:
Parmenter & Polsey Fertilizer Co., ; , % % % % % %o % %o % % %
- Boston, Mass. :
9481 | P & P Top Dressing. . R R e S B2 S A T-6-5| Wallingford e
IGAA R i Eegue (AR S T LR St s L 18 1 0.29 | 0.08 | 5.61 | 6.82 | 0.35 | 6.53 | 6.18 | 4.66 4.66 | 9481
9487 (P& P “AA" Brand 587, v il i 5-8-7| Plainville. . |5 ‘,_,%5 o 105 | 295 | 514 | 078 | 9.05 | 8727 | 7.15 | 7.15 | 9487
yebL B = BN dnn o piaee G110 -| 4-6-10| Wallingford.. 20 | 0,59 | 0.56 | 3.31 | 4.02 | 0.65 | 6.55 | 5.90 [10.19 [10.18 | 9261

Piedmont Mft. Airy Guano Co., . <.
Baitimore, Md. b

et B R BRI e B, 68 | 0.42 | 0.6 | 3.24 | 3.94 | 1.8 | 9.20 | 7.92 | 4.11 | 4.11 | 8268

...... .08 | 0.47 | 0.86 | 3.95 | 4.80 | 0.58 | 8.58 | 8.00 | 7.22 | 7.22 | 9262

Frank S. Platt Co.,
New Haven, Conn.

9558 | Platt’s Concentrated Lawn Fertilizer. ... .... 16-5-5| New Haven 3 3 g
i 57 | 0.11 | 0.48 |14.16 |17.22 | 0.03 | 5.15 | 5.12 | 0.28 | 5.18 | 9558
9559 PlatCO SpeCIal e o P S WU SRRt SE N AR S R e 5-8-T7 NeW‘ Haven..... 3 E’95 '0 79 0.62 4 .44 5.40 0.98 9.65 8.67 70 s 7.17 9559
Rackliffe Bros. Co., Inc.,
New Britain, Conn. :
9500 | Rackliffe Brand Corn Fertilizer 4-8-4.. ~ 4-8-4| New Britain.....
9480 | Rackliffe Brand Potato and Spec. Vegetable ; .19 | 0.46 | 0.59 | 3.56 | 4.33 | 1.30 | 9.55 | 8.25 | 4.05 | 4.05 | 9500
5-8- AR e AL Ol e Bl R IR Sy 5-8-7| New Britain.....

,%98 0.44 | 0.16 | 4.12 | 5.01 | 0.50 | 9.05 | 8.55 | 5.57 | 6.41 | 9480

The Rogers and Hubbard Co.,
Portland, Conn.

Sl e e e T e cod| Wonertora, 18 109 | 1.01 | 0.18 | 3.45 | 4.19 | 1.05 | 8.65 | 7.60 | 4.26 | 4.26 | 9034
G085 I T L RS e e 5-8-7 Hartfo%d .50 | 0.63 | 0.32 | 3.31 | 4.02 | 0.38 | 8.53 | 8.15 | 4.26 | 4.26 | 9617
8800 |5 ey b e R R R eeen | THanford . . 93 | 1.08 | 0.13 | 4.21 | 5.12 | 0.70 | 8.40 | 7.70 | 7.14 | 7.14 | 9035
9255 | Hubbard’s Bone Base Fertilizer for Seeding .93 | 1.07 | 0.13 | 4.18 | 5.08 | 0.63 | 8.45 | 7.82 | 7.00 | 7.00 | 9620
9256 | Hubbard's Bone Bace Opts and Top Drcssing,|  10-0-8| Wilkmantic. . - 4 80 | 0.40 | 1.27 | 2.47 | 3.00 | 6.78 |12.63 | 5.85 | 6.49 | 6.49 | 9255
9258 H%?bardl\saBone oo olille G ad boneel i ;.:514 3.26 | 0.32 | 8.24 |10.02 | 3.28 | 8.43 | 5.15 | 2.88 | 8.70 | 9256
reps NMannre Seani- U o sal M Ge el Sl 3-8-6| Branford..... - 0F
9297 | Hubbard’s Bone Base Soluble Potato Manure 6-8-5| Branford..... . " ’?g 83? ggg ggg ggg iég iggg ggg ggg 223 gggg
9624 | Hubbard’s Bone Base Soluble Potato Manure 6-8-5| Glastonbury. .- " 08 | 137 | 066 | 497 | 6.04 | 1.30 [10.25 | 895 | 0.70 |.4.95 | 9624
9301 | Hubbard’s Bone Base Soluble Tobacco Manure| 6-8-10| New Milford. .. = 94 | 139 | 057 | 479 | 582 | 1713 1038 | 9.25 | 2.75 | 9 92 | 9301
8045 | R & H All Soils All Crops Fertilizer . 4-10-4| New Milford.. .-~ 02 | 069|072 | 358|430 | 0651063 |998|420]420]| 9045
9506 | Rogers & Hubbard’s Climax Tobacco Brand . . -3-56| Granby......-:" '705 093 262|413 |502|039|385|346|064]5.01]| 9508
9042 | Rogers & Hubbard’s Corn and Grain Fertilizer| 1-10-3| Willimantic. .. - 4 ,__}213 036 | 0,44 | 1.15 | 1.40 | 0.70 |11 50 |10.80 | 3.36 2 36 | 9042
9498 | Rogers & Hubbard’s High Potash Fertilizer....| 3-8-10| Branford.....-** "27 067 070|270 | 328|078 9388601053 |10.53 | 9498
9041 | Rogers & Hubbard's Potato Fertilizer........ 2-10-4| Willimantic. . - - § 63 | 0,66 0.56 197 240 0.60 1033 | 973 | 4 03 493 | 9041
9300 | R & H Tobacco Grower Vegetable Formula.. . 6-3-5| Suffield....... - 09 | 066 | 286 | 504 | 6.13 | 0.30 | 3.50 | 320 | 0.46 | 5.43 | 9300
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TaBLE XII. ANALYSES OF MIXED FEFTILIZERS CONTAINING NITROGEN, PHOSPHORIC ACID AND PoTasE—Continued.
f . Nitrogen. i Phosphoric Acid. Potash.
3 o
Manufacturer and Brand i Grade. Place of Sampling, % 3 ._g' ,g § :;3
) { = g8 3 2
£ % | g8 ] . | Bg| ¥ 2= | % g
i L s e R e
B gampled bdetatipné
. 8. Royster Guano Co.
. Baltimore, Md. ' i . % % % %o % %o % % % %
9513 | Royster’s Conn. Tobacco Guano............ 5-3-5| Granby.......
9294 | Royster's Comet GUANO. .. .. cvvvvineennen. 8-10-6| Granby....... .. 8%% ggg %4}:'} ggg 8%% 1382 ggg ggg 2-09 9513
9296 | Royster's Gem GUANO. ... ... .. vovvereenn. 2-12-4| Thompsonville . | 0.28 | 0.34 | 1.84 | 2.24 | 0.70 [13.82 [13.12 | 4. 06 | 9996
9293 Roysteris QuaalibyBruelker e 00w nlt Rl 200 4-8-7| Granby........ . ] 0.45 | 0.69 | 326 | 3°96 | 0.63 | 3.60 | 7.97 %?g sgg 9296
9295 | Royster!s Top Dresser. . ..oocvoiio o oonloe 8-6-6| Granby........ | 0.39 | 0.33 | 6.55 | 7.96 | 0.20 | 6.85 | 6.65 | 6.33 . 9293
9290 | Royster’'s Truckers Delight. ................ 4-8-4| Plainville..: ... . 0.56 | 0.70 | 3.36 | 4.09 | 0.95 | 9,03 | 8 13 . 6.33 | 9295
9299 | Royster's 5% Truck Guano................. 5-8-7| Madison. ......., 081|080 407 |4295|078 0963|890 %gg 4.30 | 9290
9614 | Royster’s Valley Tobacco Guano. ........... 5-4-5| Windsor Locks. . 020 !28 | 435|529 | 065|473 408 . 6.66 | 9299
9516 | Royster’s Wrapper Brand 7-3-7............. 7-3-7| Burnside.. ... . B 0.14 | 372 | 566 | 6.88 | 0,08 | 3.65 | 3 57 (l)zg ?%; ggig
M. L. Shoemaker & Co.,
o : 1Phila,delphia, Pa. AR
95 Potato operigl e Wibis e e i -8- ew Milford...... 52
9601 | ‘‘Swift-Sure’” Special Tobacco Formula....... 4-8-5| New Milford...... 1 ‘:f% 8 ?g igg 43‘ gi Z %g (1)2(8) g gg Zzg 8 gg gl
9560 | Tobacco and General Use. . .......ooovenn.: 3-10-3| Granby .......... ‘ .50 ,0.17 | 0.90 | 2.65 | 3.22 1.20 10768 | 9.28 | 0 57 gi"? gggé
Springfield Rendering Co., i ;
10 | Springfield D B 3-8-4| Th i
9510 pr@ng el 3L 8o LISl 3o s b S e s -8- ompsonville. ... 0.48 | 0.60 | 2.56 | 3.11 | 0.79
9517 | Springfield 4-8-4............. Sl ] 4-8-4| Suffield..........: 0i54 | 0,78 | 3.55 | 4:35 | 0.73 | 8.75 | .02 | £.00 | 208 917
9515 | Springfield 5-8-7... ... .. oo di 5-8-7| Hazardville. ...... 0.74 | 0.54 | 4.16 | 5.06 | 1.15 [10.40 | 9.25 | 7.17 S
Swift & Co., [
; Baltimore, Md.
9065 I Viagorolil o i o a dits v b 4-12-4| Waterbury......: 0.05 | 0.39 | 3.50 | 4.26 | 0.28 [13.00 |12.72 | 4.28 | 4.28 | 9065
Synthetic Nitrogen Broducts Co., )
New York,
9605 | ‘Nitrophoska [, . La L S bt il L S 18.2-30- { . ‘
ipf Soutiingtcn. - 3 +30 | 1.44 | 0.26 |15.00 [18.24 | 0.00 |30.30 |30.30 [15.21 [15.21 | 9605
I. P. Thomas & Sons, ;
. 4 l?hila.delphia, Pa. LR
9342 conomy Fertilizer 3-12-3. ................. -12- nsomia...... - 0.23 | 0.44 | 2.71 | 3.29 | 2.13 |14
0586 | 1. P, THOMAS BB~T, |« ovbdalen i veoioite s 2vio] o 8- Milford,, o .. -- - 0131 | 0:60 | 442 | 5.37 | 1.05 | 9.00 | 885 | 6.43 | u.29 | ssas
9044 | Long Island Special 4-8-7........ ... 4-8-7| Branford...... " 0.23 | 0.58 | 3.40 | 4.13 | 0.78 | 9.45 | 8.6 5 : s
9345 | Thomas Tobacco Grower 5-4-5. .. ........... 5-4-5| East Granby. . 0150 252 | 410 | 4798 | 3120 [12:00 | 880 | 0.7 | 585 | 9345
gggé 7T(17p go‘p Su,?eé%hosphate LR B 3:, g-g ﬁggorg ........ 1 0.27 | 0,30 | 266 | 3.23 | 0.64 |11 55 10-3(1) g-gg g.gg gggz
Srn b e e el SO e S B -6~ iiford . . . - i 0. : . . ;
9344 | Truckers High Grade Guano 4-8-4........... 4-8-4| North Haven. .- 08 | 0:35 | 0.73 | 3.60 | 498 0:55 | 0.3 | 8.8 | 5:58 | 378 | S5ae
9581 | Victor Potash Fertilizer2-8-5..... .......... 2-8-5| Hamden...... - ¥ 18 | 0.12 | 0,40 | 1.78 | 2,16 | 1.35 | 9.68 8'35 2 ?g 23}3 gggg
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TABLE XII. ANALYSES OF MixeEp FERTILIZERS

= Manufacturer and Brand. Grade. Place of Sampling
i :
g
3
w2
Sampled by Station:
Triten Oil and Fertilizer Co.,
New York.
9339 | Triton 4-8-4 Pertilizer..................... . 4-8-4| Milford. . . 3
9349 | Triton 4-8-7 Fertilizer. ......... ... ....... .. 4-8-7| New London E
9348 | Triton 5-8-5 Fertilizer................... ... 5-8-5| New London
9340 | Triton 5-8-7 Fertilizer..... .. ......... ... .. 5-8-7| Milford. .. ..
U. 8. Guano Co.,
Baltimore, Md.
9186 | Accomac Peninsular King. . ................ 6-8-5| No. Haven. ..
21888l General Use Guano o 0 0 ¢ e e 2-12-4| No. Haven. . .
L85 (Il ersevibneriald Sl s e 4-8-10 | No. Haven .. 48
QBT Royal Potata Grower. ol il oo 0 4-8-T7| No. Haven. .. 8
8847 | Standard United States Evergreen Fish Guano. 4-8-4| Norwalk. ... ..
8851 | Standard United States Fish, Bone and Potash . 5-8-T| Southport. ... ..
8848 | Standard United States Old Rertiligyies 1o dnn 2-8-3| Norwalk..... .
9184 | Standard United States 5-10-5. ... ... ... . .. . 5-10-5| Orange....... . ..
Virginia-Carolina Chemical Co.,
New York. s
930061 Bloomard s S IE SRl B e SR i e 6-10-4| Mfg’s Sample. ...
8881 | V. C. Aroostook Potato Grower. .. ........ .. 5-8-7| New Britain ... .+
8880 | V. C. Fish and Potash Gompound.. . . i 2-9-3| New Britain .. ...
8874 | V. C. XXXX Fish and Potash.............. 4-8-4| New Britain ... .-
Wilcox Fertilizer Co.,
Mystic, Conn.
9347 | Wilcox Corn Special3-10-4.. .. ........ ... .. 3-10-4| Willimantic......-
9346 | Wilcox H. G. Fish and Potash 4-8-4. .. ... . . 4-8-4| Willimantic......:
9359 | Wilcox Potato and Vegetable Phospate 5-8-7.. 5-8-7| Willimantic.....
9355 | Wilcox 7-6-5 Top Dresser................... 7-6-5| Mystic..........:
Worcester Rendering Co.,
Auburn, Mass. .
9356 | Prosperity Brand Complete Dressing ol 6-6-4| Groton......... o
56 | Prosperity Brand Complete Dressimepl =1 6-6-4| Colchester.. . . .-
9040 | Prosperity Brand Corn and Grain Fertilizer, . 2-10-2| Colchester. .. . .-
58 | Prosperity Brand Corn and Grain Fertilizer . . 2-10-2| Putnam........ 4
9352 | Prosperity Brand Market Garden Fertilizer. . . 5-8-7| Colchester. . . . .- 3
57 | Prosperity Brand Market Garden Fertilizer. . . 5-8-7| Groton......... g
9043 | Prosperity Brand Potato and Vegetable Fertili-
VAcTo SR B S e I S e R R 4-8-4| Groton........-

e
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',oN'fAINI'NG NITROGEN, PHOSPHORIC ACID AND PorAsH—Continued.

Nitrogen. Phosphoric Acid. Pgtash.
g
o 8
g 2 5 S5 3 o 8 s
s e E o8 | 2 2 Z
e | o9 | i L 85 $ 5 23 5 5 g
e SE S & <8 3 &= Bz < = i
e
% % % % % % % % % % %
' 64 | 3.15|3.830.37 | 8.52 | 8.15 | 4.69 | 4.69 | 9339
*gg 8'%3 8.59 3.35|4.07 [ 0.30 | 9.03 | 8.78 | 7.34 | 7.34 | 9349
‘98 | 0.56 | 0.76 | 4.15 | 5.05 | 0.48 | 9.50 | 9.02 | 5.02 | 5.02 | 9348
90 | 0.46 | 0.92 | 4.63 | 5.63 | 0.23 | 9.28 | 9.05 | 7.21 | 7.21 | 9340
! .15 | 3.95 | 4.80 | 0.55 | 8.77 | 8.22 | 4.13 | 4.86 | 9186
%‘%g 8‘30 2.62 | 3.19 | 0.68 [11.12 [10.44 | 4.03 | 4.32 | 9188
0.29 | 0.22 | 3.25 | 3.95 | 0.19 | 8.63 | 8.44 |10.16 |10.16 | 9185
0.28 | 0.52 | 3.32 | 4.04 | 0.83 | 9.07 | 8.24 | 6.73 | 6.73 | 9187
0.06 | 0.52 | 3.42 | 4.16 | 0.40 | 8.85 | 8.45 | 3.93 | 4.81 | 8847
0.01 | 0.54 | 4.27 | 5.19 | 0.43 | 8.85 | 8.37 | 6.43 | 6.43 | 8851
0.04 | 0.72 | 1.94 | 2.36 | 0.73 | 9.85 | 9.12 | 3.08 | 3.08 | 8848
- 0.36 | 0.22 | 3.90 | 4.74 | 0.48 |11.00 [10.52 | 4.76 | 4.76 | 9184
: 0.65 [11.45 |10.80 | 0.76 | 4.96 | 9350
.75 | 0.22 | 1.16 | 5.24 | 6.37 | 1.10 | 9.30 | 8.20 | 6.66 | 6.66 | 8881
.78 | 0.60 | 0.69 | 4.07 | 4.95 | 1.08 | 9.93 | 8.85 | 4.54 | 4.54 | 8880
.07 | 0.39 | 0.50 | 2.11 | 2.57 | 0.73 | 8.30 | 7.57 | 4.29 | 4.29 | 8874
.20 | 0.00 | 0.34 | 3.47 | 4.22
.10 | 0.55 | 0.70 | 2.69 | 3.27 | 0.73 [10.98 [10.25 | 3.40 | 4.11 | 9347
.26 | 0.91 | 0.78 | 3.68 | 4.47 | 0.58 | 8.16 | 7.58 | 3.90 | 4.66 | 9346
.36 | 0.43 | 0.71 | 3.76 | 4.57 | 0.54 | 9.00 | 8.46 | 7.40 | 7.40 | 9359
.71 | 0.72.10.32 | 5.30 | 6.44 | 0.20 | 7.05 | 6.85 | 2.98 | 5.25 | 9355
83 | 0. .50 | 4.49 | 5.46 | 0.83 | 7.30 | 6.47 | 4.01 | 4.01 | 9356
-?...9.%?..9.?.. 4.87 | 5.92 | 0.64 | 7.07 | 6.43 |... ... 4.34 | 56
.76 | 0,58 | 0357 2.00 | 3.53 | 0.95 [10.70 | 9.75 | 2.07| 2.07 | 9040
e .| 2.20 | 2.78 | 1.05 |12.04 13‘23 e 3.32 9323
23 | 0. 64 | 4.31 | 5.24|0.95|8.48 | 7. ! ;
A iaie 6.85 | 57
.84 | 0.64 | 0.46 [ 3.26 | 3.96 | 1.10 | 9.43 | 8.33 | 3.90 | 3.90 | 9043
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TaBLE XII. 'ANALYSES OF MIXED FERTILIZERS . CONTAINING NITROGEN, PHOSPHORIC ACID AND PoTAsE—Continued.

Nitrogen. | Phosphoric Acid. Potash.
E
Manufacturer and Brand. ¥ Grade. Place of Sampling i = By :‘:} > ;
S ' ] = o 8t | 3 ) g s
= 1 5 S a8 | & el ke Z
g 29 g8 . g% | @ 2 & g o 8
@ S8 |88 | & | de|8 | & |'a°| 2| &] 3
) Sampled by Purchaser:
! Berkshire Chemical Co., % % % % % % % % % % %
§ Bridgeport, Conn. 4
| 9527 | Complete Tobacco Fertilizer........... SHE §-3-5| Suffield..... . 4.61 | 5.60 | 0.20 | 3.65 | 3.45 | 0.93 | 4.78 | 9527
Lowell Fertilizer Co.,
Boston, Mass. 3
8086\ Lowell 521075 =l SVl T el e T 8-10-5| Storrs....... @ 4,22 | 5,13 | 0.97 (11.19 |10.22 | .... | 5.27 | 8085
The Rogers & Hubbard Co.,
Portland, Conn. : '
8916° i\ Tunacre Bertilizer s |0t T St Bl s (0 160 e S s Middletown. .. 8.15|19.91 | 0.18 | 4.73 | 4.55 | .... |10.54 | 8916
Swift & Co.,
! Baltimore, Md. .
[ Lo Eo Y st B el T TR e I e S B 4-12-4| Norwich....... 3.42 | 4.16 | 0.33 |13.05 |12.72 | .... | 4.07 | 9018
/ Standard Wholesale Phosphate & Acid Works,
Baltimore, Md.
8264 1.5-8-7 Rerbilizer, | CUIT A0 0 o a2 5-8-T| New Britain...... 4.38 | 5.33 | 0.84 | 8.88 | 8.04 | 5.07 | 5.07 | 8254
8255 | 4-8-4 Fertilizer .......................... 4-8-4| New Britain...... 3.38 | 4.11 | 0.71 | 8.94 | 8.23 | 4.21 | 4.21 | 8255
9052 | Standard United States Buyers Mixture Fertil-
IZenli ) SR e e e e Gl R S RERE o I IR Andover........0 5.20 | 6.32 | 1.13 | 8.28 | 7.15°| 7.04 | 7.04 | 9052
9053 | Standard United States Buyers Mixture Fertil-
el R Re e R OO R S R R R e Andover. . . .. 4,25 | 5.17 | 0.60 {11.00 [10.40 | 4.31 | 4.94 | 9053
9058 | Standard United States Fish, Bone and Potash . 5-8-7| Andover..... 4.14 | 5.03 | 0.43 | 8.50 | 8.07 | 6.66 | 7.01 | 9058
9492 | Standard United States Fish, Bone and Potash. 5-8-7| Rockville...... 4.00 4.8 | .... 19.05| .... 16.13 | 6.18 | 9492
9252 | Standard United States Fish, Bone and Potash. 5-8-T7| Bridgeport. . .. 4.37 | 5.81 | 0.55 | 8.65 | 8.10 | 6.45 | 6.79 | 9252
9253 | Standard United States Fish, Bone and Potash. §-8-7| Bridgeport..... 4.25 | 5.17 | 0.48 | 8.50 | 8.12 | 6.43 | 6.60 | 9253
Wilcox Fertilizer Co.,
Mystic, Conn.
9119 | Wilcox Fertilizer 4-8-4. . .. ...........c.. .. 4-8-4( Norwich....... . 3.3714.10 (| 0.18 | 9.03 | 8.95 | 3.18 | 4.24 | 9119
9120 | Wilcox Fertilizer 5-8-7. .. .. ... ..o 5-8-7| Norwich........ 4.31 |1 5.24 | 0.05 | 8.53 | 8.48 | 7.45 | 7.45 | 9120
9055 | Wilcox Fertilizer 7-6-5. . . .. .. ... oo oo .. 7-6-5| Andover........ " 5.66 | 6.88 | 0.23 | 6.88 | 6.65 | 4.59 | 5.61 | 9055
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2 ' - e ” roHHNHO—HO D
: SPECIAL MIXTURES AND HOME MIXTURES. _ “app dopera § § § § § § § E E E
‘ gﬁ%r Slample; of mixed fertilizers have been examined for
individuals such samples for the most part being drawn by the . LwoovrEoooa
. . 5 s \ L NN OOONMO
persons interested. The Station is responsible only for the analysig i Sl LS R X
of these samples as received. by 8
Analyses are given in Table XVI. & ke g 3 Q ?3 8 5 Q c’% ?3 3
—HOWMKHOMDbsHD-
: ; = A e k=]
VIII. MISCELLANEOUS FERTILIZERS, AMEND- - Al R8RS INNS
* MENTS,;WASTE PRODUCTS, ETC. . g P
SHEEP MANURE, ETC. 2 peror | p SRBOERRBBR
Twenty-six samples of sheep manure and other farm manures | S e
were analyzed. The identity of two of these products is uncertain. g4 o RRXVOROMBO
Nos. 8959 and 9495 did not have the appearance of sheep manure = G B B S
. i = . o = DOOODHO DD O
and did not contain appreciable amounts of phosphoric acid or 9
potash. : s L O MO H IO 0D
2 3 2 10 830} 03 10 b= 10 o) 00 &
Analyses are given in Table XVII. : Juoeanbo euowwy | O : :— rLeh ; :
= :
e Lk i ‘ueB0MIN TEI0L | 3R 33333%?333
Lime is not classed as a fertilizer in this State but seven samples 2 g Rl o
have been analyzed for purchasers. The results are given in = . il s
Table XVIIL. 2 Sl
S EonaniT s
OTHER MISCELLANEOUS MATERIALS. & T g 188887 ©
. . - 0 il 1%} cu
. Other miscellaneous materials, 35 in number, have been exam- & £ & gg.? a8 £9d £
ined during the year and the results, with comments where neces- - 5 zéé’ REEE.S =
sary, are given in Table XIX. & é g838 - - O g
e B SPUEEE 5UsY
= g S5 80.006 88D
COLLABORATIVE WORK. é 8 3 sE 8¢ gﬂ'—‘ BT
: Ay < LBt E0 s O >
The laboratory has collaborated in the check meal program of Cdzégog ngﬁé
the American Oil Chemists’ Society, and in the check fertilizer ; U g gsdﬁd
program sponsored by the F. S. Royster Guano Co. Mr. Nolan b 8658 i
has collaborated with the Referee of the Association of Official E SO === H o
Agricultural Chemists upon methods for determining activity of 5 b e
msoluble organic nitrogen in fertilizers. This work has involved 5 0 ifo: ek
the examination of 45 samples. 1 g sa 2 HEmZ b5
g S£E 600 LB 88 %
A § § Buw Q;: o :: ':;' *E §
& 90 HA=l85E0,
i B SapppemE B
2 NagBEBEEY S
8 ngg.ﬁ.ﬁ.ﬁ.?ﬁ@@"f&:
- Eale Sy
< SICSee0e88Ed
HCOHEHES o0 0
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© 10 19 LD €O O b= b= b= 1O
(oL B e Ror R e NopRe pNor o Nor)




TABLE XVI.

ANALYSES OF SPECIAL AND HoME MIixTURES—Concluded.

Phosphoric Acid. Potash.
b
5 S ()
= £0 a
2 o o =
S Manufacturer or Brand. Place of Sampling. £ g8 = o : y
= = 8 & = : 2z
g Sl 2 L e
2 Selam b nclas e gl L
Sampled by Purchaser. : % % % %
9013 | Special Mixture Fertilizer.. | The Allied Tobacco Co., Hart- Aot % =
3 forile bl L e S 6.41 | 7.79 | 0.33 | 1.85 | 1.52 11.87 | 9013
8263 | Formula A . .o vt American Sumatra Tobacco Co., :
Bleomfield -0 v S o 1 6.00 | 7.29 | 0.65 | 5.24 | 4.59 4.76 | 8263
8337 1  FormiilatA e American Sumatra Tobacco Co., - =
Bloomiield s s e 6.02 | 7.32 | 0.48 | 4.69 | 4.21 5.08 | 8337
8262 | Pormulap B Foner v American Sumatra Tobacco Co.,
Blopmfield. o, oo an s 5.36 | 6.52 | 1.11 | 6.30 | 5.19 6.54 | 8262
8202 "Pormiila B i i American Sumatra Tobacco Co., s :
g Bloomfield ... 5o s orniot ol 5.46 | 6.64 | 1.06 | 6.05 | 4.99 | 0.25 | 6.22 | 8302
8343 ' Formula ' Con s o o American Sumatra Tobacco Co., :
Bloomtield - oo in bt 5.90 T 17:1:0.82 | 4.73 1:83.91 . | 3.91 | 8343
8458 |'Formula E.. ... . . .. .. American Sumatra Tobacco Co.,
. Bloomfield. "t st 4.98 | 6.05 | 0.45 | 3.48 | 3.03 5.79 | 8458 °
8816 | Formula Pl ciov oo American Sumatra Tobacco Co.,
Blopmfeld = ar x0T 5.70 | 6.93 | 0.28 | 5.23 | 4.95 4.56 | 8816 -
8920 Pormula Goiviia . vvian American Sumatra Tobacco Co.,
Bloomfield. oo oo v 5.36 | 6.52 | 0.38 | 3.63 | 3.25 5.79 | 8920
8344 | Drill Fertilizer........... American Sumatra Tobacco Co.,
Bloomiield Somda s ot 9.77 |111.88 | 0.22 | 2.04 | 1.82 1.07 | 8344
8006 | Fall Top Bed Fertilizer.... | American Sumatra Tobacco Co., : ;
g Ploombeld ULy e T e 5.44 | 6.61 | 0.65 | 4.72 | 4.07 5.80 | 8006

8 Phosphoric Acid. Potash.
5
SRR
; 5 & sd =
2 Manufacturer or Brand. Place of Sampling. o ge = 5 5 S
o ] @ Q 2
z = 28 8 o3 = z -
g 4 G 3 i) g a
2 SRR s ben b
- S e e e L e e
Sampled by Purchaser. % 9 o % % % %
8692 | Apothecaries Hall Co., Wa- | Hatheway & Steane, Inc., Hart-
terbury, Car No. 168774. fordss i 4.12 [ 5.01 | 0.30 | 8.58 | 8.28 7.05 | 8692
9629 | Home Mixture........... B N & CIC tAnstin, Suffield 5 478 155 81 4260 | a s 5.45 | 9629
9351 | Nature’'s Own Fertilizer.,
Bestivall Mfg. Co., Phil-
adelphia, Pa. .. . il Mir's Sampleliny & Lot vr 7.50 | 9.12 1.80 0.99 | 9351
9463 | Special Mixture Fertilizer.. | William J. Burgess, Thompson- :
2 : illes mela B R e R 6.37 | 7.74 | 0.43 | 4.53 | 4.10 | 0.62 | 6.91 | 9463
9048 |- Fettilizer. . 0 i 0o Daigle Bros., Marion......... 4.63 | 5.69 | 0.50 {10.53 [10.03 | .... | 6.95 | 9048
9572 | Eastern States Farmers’ Ex- : :
change, Springfield, Mass. | Leslie W. Newberry, So. Windsor | 6.06 7.8710.05|4.73 | 4.68 | 0.32 | 7.43 | 9572
9654 | Special Mixture Fertilizer.. | J. E. Phelps, Suffield.......... 4.8 | 5.91|1.90 | 6.78 | 4.88 | 0.52 | 5.04 | 9654
9535 ome Mixed Fertilizer.... | The Hartman Tobacco Co.,
Hartfotds w0 6.96 | 8.46 | 0.40 | 3.44 | 3.04 | 0.21 | 6.47 | 9535
7786 | Platt’s Concentrated Lawn
Fertz., Frank S. Platt Co. :
New Haven............ Nt Sample s i B e ». .. |15.86 |19.28 7786
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TABLE XV ANALYSES OF SPECIAL AND HOME MixTUurRES— Continued.

.
9 Phosphoric Acid. Potash.
g
- g
: g g il
S Manufacturer or Brand. Place of Sampling. %o’o oy % ot - :
% : £ | =B i LGy 2
ol 5 g5 s o e o
3 sl age | g eolley |ty i
Sampled by Purchaser. 95 % s B
9395 | Special Mixture Fertilizer % - % % %
No. 3. . H. E. Wells, Warchouse Point.. | 6.25 | 7.60 | 0.10 | 7.30 | 7.20 | 1.04 1589 9395
9396 | Special Mixture Fertilizer
e e e R H. E. Wells, Warehouse Point.. | 6.22 | 7.56 | 0.15 | 7.38 | 7.23 0.80 [16:43 | 9396
9397 | Special Mixture Fertilizer
e aan e neaa H. E. Wells, Warehouse Point.. | 5.00 | 6.08 | 0.55 6.00 | 5.45 | 6.67 | 6.85 | 9397
9398 | Special Mixture Fert1hzer ;
Noz6Ls 0 o s ol H. E. Wells, Warehouse Point.. | 3.60 | 4.38 | 0.83 | 8.13 | 7.30 | 5.25 | 5.43 | 9398
8297 | Complete Fertilizer Grower The Rogers & Hubbard Co., ;
Pertland iiei- oo 2 it 4-911.6°97 |-0:32 | 341 . 309 5.19 | 8297
8376 | ‘“‘Climax’’ Fertilizer....... The Rogers & Hubbard Co.,
Portlandet s ASesia o o 4.27 [°5.19.1 050 | 4:02 | 3.52 5.08 | 9376
9716 | 5-8-7 Fertilizer No. 1... .. The Rogers & Hubbard Co.,
Porilandmirsi = B il 4.18 |1 5.08 | 0.33 | 8.70 | 8.37 | 7.27 | 7.27 | 9118
9717 | 5-8-7 Fertilizer No. 2. .. .. The Rogers & Hubbard Co., : £
Paortlanda i o0 & a it e 4.21 | ;12 | 0.35 | 8.50 | 8.15 | 7.28 | 7.28 | 9717
9666 Special Mixture Fertilizer.. | Paul P. Rostek, Melrose. .. .. .. 6041 7.34 | ... |405| ... | 1.20 655 9666
. . Concluded.
a Phosphoric Acid. Potash.
E
3 )
& bR i
s Manufacturer or Brand. Place of Sampling. @ oo 'é - s S
Z £ 88 i — = =
g : g8 | 2 sofeam iy : g
3 el sl T R e
2 SRR e R R
Sampled by Purchaser. % % % 9 % % 7
8708 | Special Home Mixture (Ro- | Consolidated Cigar Co., Hart-
senblitm) s iaan S ford. 5.83 | 7.09 | 0.68 | 3.65 | 2.97 | 0.74 | 6.35 | 9709
9710 | Special Home  Mixture Consolidated Cigar Co., Hart-
(Niyers)t i e ford. 6.16 | 7.49 | 0.45 | 4.40 | 3.95 | 0.03 | 4.43 | 9710
9711 | Special Home  Mixture Consolidated Ciger Co., Hart- ;
(Sligker] e by oeds fordie s oo e et 6.40 | 7.78 | 0.55 | 4.40 | 3.85 | 0.04 | 4.21 | 9711
9712 | Special Home Mixture | Consolidated Cigar Co., Hart-
Winton)i o s n s il ford. 5.92 | 7.20 | 0.90 | 3.95 | 3.05 | 0.33 | 6.19 | 9712
9713 | Special Home Mixture Consolidaced Cigar Co., Hart- :
tRanter)icl, ro ford. 6.02 | 7.32 | 0.38 | 3.65 | 3.27 | 0.49 | 4.12 | 9713
9714 | Special Home  Mixture Consolidated Cigar Co., Hart-
(Hanttng)orr o o fortlic Colgasin e i 6.14 | T.47 | 0.58 | 4.58 | 4.00 | 0.11 | 4.47 | 9714
9715 | Special Home  Mixture | Consolidated Cigar Co., Hart-
(Barton). s Rer el R e R S 5.80 | 7.056 | 0.40 | 4.18 | 3.78 | 0.24 | 6.21 | 9715
7997 | Pertilizer No. 1. Truman H. Hale, Gildersleeve.. | 5.62 | 6.83 | 0.97 | 4.39 | 3.42 | .... | 5.39 | 7997 -
7998 | Fertilizer No. 2. Truman H. Hale, Gildersleeve.. | 5.78 | 7.083 | 0.91 | 4.27 | 3.36 5.72 | 7998
8096 | Fertilizer................ S. D. Woodruff & Sons, Orange .45 1 1.76 | 1.35 | 8.30 | 6.95 11.36 | 8096
8341 | Clay’s Fertilizer. ... ... J. P. Johnson, Entomology Dept.| 4.87 | 5.92 | 6.65 | 9.66 | 3.01 0.16 | 8341
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Manufacturer or Brand.

Place of Sampling.

S
4
o 3
=
8
w
Sampled by Station.
8870 | A. A. C. Pulverized Sheep and Goat Manure.
American Agricultural Chemical Co., New| Bristol Grain & Supply e
Forle Sl e R R T R R e ) e Brisiol S i
9189 | Sheep Manure. Apothecaries Hall Co.,| F. T. Blish Hardware Co_ o
Waterbiry, Uian i n o e B B Manchester......... .. j
9028 | Armour’s Sheep-and Goat Manure 1%5-1-2.| F. A. Bartlett Tree Expert g
Armour Fertilizer Works, New York.... Stamford. ... ........
8959 | Berkshire Sheep Manure. Berkshire Chemi-| Eldredge Hardware Co., Ny
cal Col Bridveport 0l ot S ST L SR e L s S 3
9540 | Par Plus Brand Pulverized Sheep Manure. ¥
ALH. Case & Co.Butalop NIY 1o 0o o S. D. Woodruff & Son, Oran
8886 | Corenco Sheep Manure. Consolidated Ren- )
dering Co., Boston, Mass............... Cheshire Reformatory, Cheshi;
8999 | Davey Shredded Cattle Manure, Davey Tree [
Expert Cos, Kent,"Ohio ool s ..| R. E. Landis, Sound Beach, .
9495 | Sheep Manure. Meech & Stoddard, Inc.,
Mrddletawn s Wor e lioe i n ey i i Meech & Stoddard, Middletow
9021 | “Sheep’s Head” Pulverized Sheep Manure,
Natural Guano Co., Aurora, Ill......... Cadwell & Jones, Hartford. ..
9479 | Favorite Brand Sheep Manure. Olds &
Whipple,ilne:, Hartford (o ooy 2o o o008 Sampled at factory........ 8
9257 | Groz-It Brand (Pulverized Sheep Manure).
Pacific Manure & Fertilizer Co., San g
Brancisea Calt. imr e s s i S n i F. F. Hitchcock Co., Woodb
8903 | Premier Brand Poultry Manure, Premier d
Poultry Manure Co., Chicago, Ill........ Lightbourn & Pond, New Have
8904 | Premier Brand Sheep Manure. Premier -
Premier Poultry Manure Co., Chicago, I1l.| Lightbourn & Pond, New Ha¥!
8905 | Wizard Brand Pulverized Sheep Manure.| Comstock-Ferre & Co., Wet
Pulverized Manure Co., Chicago, Ill. .. .. ersfielde i .. .. 2
8989 | Wizard Brand Pulverized Sheep Manure. ]
Pulverized Manure Co., Chicago, Ill. .. ..| H. E. Meeker, Danbury...-:*
9264 | Wizard Cattle Manure. Pulverized Manure :
CoryEhtedgo o il S. P. Strople, New Britain. .«
9292 | Sheep Manure. The Rogers & Hubbard Co., .
e LI R T K e W. L. Richmond, New Milfof€
9496 | Royster’s Sheep & Goat Manure. F. S.
Royster Guano Co., Baltimore, Md.... .. F. B. Newton, Plainville. - - **
9583 | Sheep and Goat Manure. I. P. Thomas & :
Son, Philadelphis:ePal-. 00 oo o Ira W. Beers, Hamden...-* i
Sampled by Purchaser. 2
1666 [ Roultry Mamire v e st il is st Z. N. Beach, Wallingford'.';g
9765 | Poultry Manhufell/soh i v saiisii i s e s Charter Bros., Stafford Spﬂnﬂ;
9655 | Chiclen Manure. ..o il oot it Raymond C. Bugbee, Grot?
9056 | Favorite Brand Sheep Manure. Olds & A
Whipple,laes, Harttorda o o o J. A. Barrasso, Andover. .- ‘"
8324 | Chicago Stock Yard Sheep Manure. Pulver- 4.
ized Manure Co., Chicago, Ill........... Geo. C. Meachen, Stratford:
8325 | Venezuelan Goat Manure. Summer Ferti- g
lizer Co., Baltimore, NMd: . . il oo Geo. E. Meachen, Stratfor¢
8008 | Sheep Manure. S. D. Woodruff & Sons, New 1

IV Al s i e L S R R K

Mifr.'s Sample...........""

116.93 9%, moisture.

SHEEP MANURE, ETC.

SHEEP MANURE, ETC.

Ammonia equiva-

Phosphoric acid.

e Available Total 0.
& 3 £ 5 = 3 = & &
% % % %% % % % %
1.79 | 1.50 | 1.67 | 0.50 | 1.90 3.10 | 2.00 | 8870
3.56 | 1.80 '2.03| 1.00| 2.52| 2.00| 9189
1.99 | 1.50 | 0.80 1.45 | 1.00 | 3036 | 2.00 | 9028
3.67 | 3.00 8959
2.78 | 2.25 3.08| 1.50 | 1.65| 1.50 | 9540
2.03 | 1.50 1.20 | 0.50 | 3.26 | 2.00 | 8886
| 2.26| 1.27| 1.40| 1.00| 1.78| 1.00| 2.71| 1.00 | 8999
3.74 | 3.52| 0.15| 0.23| 0.30 0.12 | 0.12 | 9495
2.24| 273| 1.08| 1.00| 1.93| 1.25| 2.32| 2.00| 9021
1.65 | 1.65 1.00 | 0.75| 2.75 | 2.50 | 9479
1.79| 1.82| 0.75| 0.75| 0.95| 1.25| 3.04 | 3.00 | 9257
591 | 6.10| 2.38| 2.50| 2.53| 2.75| 1.20 | 1.30 | 8903
2.27| 2.00| 0.93| 0.80| 1.08| 1.00| 2.09| 2.00| 8904
2.16 | 2.43| 1.03| 1.25| 1.28 2.77 | 2.00 | 8905
2.71| 2.43| 1.68| 1.25| 1.78 2.72 | 2.00 | 8989
2.48 | 2.10| 1.30 | 1.00| 1.60 1.58 | 1.00 | 9264
3.04 | 2.25 1.28 1.72 | 1.50 | 9292
2.14 | 2.00 | 1.20 | ‘1.00 | 1.40 3.68 | 2.00 | 9496
1.51 | 1.50 2.00 | 1.00| 2.24| 2.00 | 9583
2.66 3.92 1.38 7656
524 388 169 9655
1.82 | 1.65 1.10 | 0.75 | 3.28 | 2.50 | 9056
2.47 1.47 2.35 8324
2.02 1.28 3.45 8325
5.18 0.26 0.12 8008
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TaBLE XVIII. ANALVSES OF LiMESTONE, ETcC,

— éhemical Analysis. ) Mechanical Analysis.
R ;
= : 8
7 Manufacturer or Brand. Sampled by. ks ,g _; 8
- ¢ . ! g g = < c < < 7 -
7 7l 71 7 Q =]
: S e
& g & < = & & S 3 5 =} &
American Lime & Stone Co., % %o %o % % % % % %
Bellefonte, Pa. ©
e W RN S T iy Blue Hills Farm, Wallingforq e (e B e e L e .... | 8610
The Connecticut Agstone Co., Danbury. '
9051 | [imestone o oo i v e e P J. A. Barrasso, Andover. .. SEEEEEERERE | =0 (oc o 44.18 |..... 93.0 | 83.0 | 73.0 | 58.0 [28.0 | 9051
Graéxgersbl\lflfg. C&., West '
tockbridge ass.
9222 | Grangers Agricultural’Limestone. ..... | Mehmel & Sarvi, Plantsvﬂle AR C e 97.0 | 87.0 | 75.0 | 61.0 |57.0 | 9222
9oRAGI- Gitirerta Time s - L D L el C. R. Treat, Orange """ el 100.0 ({100.0 | 99.8 | 93.5 |85.0 | 9254
Lee Lime Corporation, Lee, Mass. ‘ 041
8081 | Limestone, unground. ............... W. L. Wallace, Canaan. ...... © e i TR R B B e 8081
Manufacturer Unknown. B |
826641 Linte 0 Ml Sl G E. C. P. Sanger, Falls Vﬂlage & 28§g """ Zggg ------------------------- i 1= 8266
9573 " Limnestone s i d Ul ERSptti 08 e John Swanson, Bolton. ] R R R 50.0 | 38.0 | 24.0 | 14.0 [12.0 | 9573
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TABLE XIX. MISCELLANEOUS MATERIALS.

Phosphoric Q J
No. Material Nitrogen acid - . Potash g Remarks o :
i ) % Zz 4
8041 Ashes from corn cobs. .. .. Srile 6.98 1806 2 e s e e e 5 :
9050 Cottonhnl bran 10 v e 0.48 0.20 IR 28 et st b Pl TRl S e e £ :
7972 Cottonseed hulls. . ....... 0.74 0.11 B e e e e i =
8007 Cottonseed hulls. . ..., 0.60 0.24 Ll SECE 0 Rt g
8078 Cotbonseed hulls . =0 0.79 - 0.05 105 Sl e e e =) :
9571 Cottonseed meal . 0 .. 6.21 Eire s Check test for another laboratory. 3
9046 Hertilizgerce oot e ey e o Identified as precipitated bone. w !j
9047 Perfilizen aaae s svod o8 5 ) e - e 1Mixture of limestone and burned :
: ime. . )
9088 Bectilizer, 0 v o0l i s Ama Identified as muriate of potash, 2
9406 Eertilizer. 0 0 2ok i S IS Ea S Nitrate of potash or nitrate of &
§ 4 soda and potash. 5 -
8042 Fertilizer (cottonseed cake) 3.94 2=y e e S e AR O
8625 “Pertilizer’ (Lawn)....... S oo ey Lirgc’eystone. CaO 49.129,, MgO E .
: 2.08%
9508 Fertilizer, mixed....... ... e Seain e Identified as acid phosphate. g
9536 Bertilizer, mixed. ... ., S it S Thought to have caused injury to -
: £ tobacco plants. No borax found -
and only 0.16% of chlorine. i
gggg} Bertilizer mixed 0 50 S i das Microscopic examination only. &
9763 Fertilizer, mixed. ... . ... . i Sion Y Microscopic examination only.
9724 Fertilizer (tankage)....... i b e Microscopic examination. Only

meat and bone detected. Chlo-
rine 0.44 9%, sulphuric acid, none.

e
c
!
[
o
=
bt
Z
)
©
(=7}

TABLE XIX. MISCELLANEOUS MATERIALS—C

3
4
: Phosphoric - y
No. Material Nitrogen acid Potash Remarks ; i
; % % ‘ % :
8845 Pish (whole). . ..o oo v 2.75 3.30 Vs Water and oil 72.709%,. f
9734 Himis i) e e s v e Moisture 27.699%, ash 1.71%, :
organic matter 70.60%.
9302 Lime hydrated. ... 0o, s SRl I s Passed 300 mesh, 94.19,.
8110 Manganese sulphate. ... .. ok A S Contained 33.929, MnO. (

9689 IMinerals e i e g S s ik Identified by Dept. of Miner-
; ology, Yale University, as blast

furnace slag.
8286 Molasses waste........... 0.15 0.03 0.40 . Analysis on material as sub-
; mitted. Solids 7.519%. Plant
food in a ton worth about $1.50.

STVINELYVIN SQOENVITIDSIN

9638 Nova Scotia Plaster. .. ... g g s Ca0 33.25%. MgO none or trace.
9733 Sheep Manure. . ......... ek e gl Moisture 12.009%, ash 39.35%,

g organic matter 48.659,. 4
9049 Soy beanmeal oo i, 7.95 1.43 bl i to e A B R T s S s e ;
9063 oulphiur, dusting . =2, e Ko e All passed 300 mesh. :
9064 Sulphur, dusting. .. ...... Ao 3 T 73 % passed 300 mesh. 3
8043 Tobaceadust. & i o : 1.36 0.05 1572 Nicotine 0.56%. 3
8068 Tobaceo dust.: . i o e s Tt Nicotine 1.629%,.
7941 Tobacco leaves, deposit on. i il S Partly silica. ~Not completely

- © identified.

7699 Tobaccostems. o i) 2.21 0.75 L T e e L e S
9219 Tobacco stems. .......... 2.58 0.80 e ngEet R e s e e
9491 Volcanic deposit.......... none trace trace Water 0.719, ash 95.169%, or-

ganic and volatile 4.139%,.

<}
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NOTE To LIBRARIANS

separate series, ‘““Tobacco Station Bulletins’’ has been discontinued,
10 being the last. Hereafter, reports of the Tobacco Substation
be included in the regular Station series, this bulletin, No. 297 being
rst to so appear. :
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Tobacco_Sub-station
at Windsor.

Press of The Wilson H. Lee Co., New Haven, Conn.

Topping and Suckering Practices
As Related to the

-ield and Quality of Havana Seed Tobacco
N. T. NeLson!

he maturity of a tobacco leaf probably determines quality to a
ter extent than any other single factor. The accepted practice
ng tobacco growers is to go through the crop some time during
lossoming period and break off the tops. The purpose of this
ion is to hasten the development of the leaves by retarding
eventing the formation of seeds. Since rapid and important
es are occurring in all plants during the blossoming period, it
seem that the grower had a powerful means of either retard-
r accelerating these chemical changes by topping. Similar
(1) have been found to hold true for such plants as alfalfa,
othy, bluegrass and redtop.  Important effects (2) also have
obtained by removal of young fruits from the tomato, and
h work on the effects of pruning fruit trees have been reported
ating similar trends. All of these experiments indicate that
ing has an important influence on plant growth. Topping and
ering of tobacco is in fact a pruning operation and therefore
ld exert a marked influence on the metabolic changes occuring
e plant during the period of ripening.
ong tobacco growers there is considerable variation in the
when topping is done and the size of the portion removed
the plant. The time of topping varies from the bud to the
‘bloom stages. Also, the number of leaves allowed to remain on
lant varies from twelve to eighteen. In view of the results
ned on other plants this operation, as well as the frequency of
ng, should be standardized to such a time and manner so as
1it the most profitable production of leaf by the plant.
nsiderably greater difficulty is encountered in determining the
favora’ple degree of ripeness with the stalkcut than with those
€ties which are primed. The primed leaves are picked when
grower judges they are ripe; but the stalk cut varieties, such as
na seed and Broadleaf, are harvested when the plant as a
1€ represents the best quality. Therefore, although rules may
aid down as to when certain operation are to be done, the
€r must exercise good judgment to obtain best results.

til July 1928 Plant Physiologist at Connecticut Tobacco Sub-
n, Windsor, Conn. Now Chief, Tobacco Division, Central Experi-
1 Farm, Ottawa, Canada.
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REVIEW OF LITERATURE

In reviewing the work of other investigators on topping and
suckering of tobacco, one is impressed with the apparent disagree-
ment in conclusions reached. For instance; Olson (3) of Pennsyl-
vania, obtained increased yields from high topping as compared
with low topping. Johnson (4) of Wisconsin, found that high

topping did not necessarily increase the yield. Low topping is

advocated by some workers as the most satisfactory; others main-
tain that low_ topping produces coarse, low-quality tobacco. In
regard to suckering, Olson (3) finds that two suckerings improved
the quality of Pennsylvania tobacco, whereas Kentucky workers
(5) (6) find that a lighter, thinner leaf is produced with less sucker-
ing. In the Pennsylvania experiments covering a period of ten
years. the results on height of topping were measured in terms of
vield only, nothing specific being stated regarding the effect on
quality. In their suckering experiments, however, during 1912
and 1913 the best yield and also the best quality was obtained on
the plots suckered twice. The plots suckered once not only gave
inferior quality but the yields averaged over 300 pounds less per
acre.

These illustrations are typical of the diversity of results on
experiments in this country relative to the effects of topping and
suckering on the yield and quality of tobacco. Experimental
workers are more or less agreed that low topping reduces the
variability in the size of the leaves and tends to hasten maturity.
The evidence also indicates that a thick, heavy-bodied leaf, better
adapted for use as a filler or a cheap binder is produced by frequent
suckering.

PrLAaN oF EXPERIMENTS.

Purpose.—An attempt was made to determine the relation
between common practices of topping and suckering and the
subsequent yield and quality of the crop. Experiments were begun
at the Connecticut Tobacco Substation in 1925 and continued for
three years.

Stages of topping.—Four stages of plant growth were selected,
namely: bud, early bloom, full bloom and seed pod. The bud
stage was when the top of the plant had elongated to a considerable
extent, but the upper stem portion was still succulent. This some-
what immature stage was about three or four days before blossom-
ing commenced. The early bloom stage was when the first blossom
opened. The upper stem was more rigid than it was in the bud
stage but was still somewhat succulent and could be broken easily.
The full bloom stage was represented by an advanced maturity of
three or four days when fifteen to twenty blossoms were open. At
this stage the stem had become somewhat stiff and woody. The
seed pod stage was not topped, nor suckered, until the day of
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est. This stage represents the normal growth and develop-
t of the plant. This stage was used as a standard, any devia-
s from which indicate the extent to which the plant can be
ged.

[ High Tépp_ih.,g‘

Common Sveckevs, |

> Low To?ping'i'

FiGure 1.

P portion of a tobacco plant showing the bare, leafless, spikelike stem
€ lowest “‘spike’” sucker. This is sometimes called the “bald’’ sucker.
ordinary or common suckers growing lower on the stalk have two or
leaves. High topping, as used in the text, refers to plants topped
€ internode immediately above the ‘‘spike’” sucker; low topping is
leaves below this. !

leight of topping. All references to high topping as used in this
< refer to plants at such a height that approximately eighteen
S were allowed to remain on the plant after topping. The
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point selected was the internode above the so-called “spike” . :

sucker, sometimes called the lowest “bald” sucker. (See Figure L)

The “spike” sucker is the lowest sucker having a bare, leafless
spike-like stem. All suckers below this have two or more leaveg

Topping in the above manner is referred to in this study as hig),
topping. Plants topped four leaves lower are referred to as log
topping.

Suckering. Shortly after top;‘)ing, under favorable conditiong

of growth, the axillary shoots, called suckers, begin to grow.
Their removal naturally accentuates the effects induced by topping.
Plots suckered once were so treated just before harvesting. Onp
tobacco suckered two or more times, the axillary shoots were
removed at topping ; about ten days later, and just before harvest.

Replication and size of plots. All yields and sorting records are
based on several replications of 1/200 acre plots. The plots of
each treatment were in duplicate in 1925; in quadruplicate in 1926,

and in triplicate in 1927. All abnormal, stunted and diseased °

plants were eliminated at the time of harvest. Only plants which
were representative of the treatment were included in determining
the yield and quality.

Fertilizers. The plots had a uniform treatment of a standard
tobacco fertilizer at the rate of two tons of a 5—4-5 mixture.

Transplanting and harvest. All plots were set on the same day
to insure uniformity in starting. Growth was uniform on all of the
plots until the bud stage was reached. The differences in yield and
quality, therefore, were a direct effect of topping and suckering
treatments. All plots were harvested at the same time and cured
in the same shed to insure like treatment after harvest. Since the
tobacco was uniform in size, maturity and vigor of growth, on all
of the plots at the time the bud stage was reached, important
trends on the effects of topping and suckering are indicated in the
results obtained.

SpECIAL METHODS.

Stripping. Instead of stripping the tobacco in the ordinary
manner by which all the leaves are mixed together, the leaves from
different portions of the plant were kept separate. The upper six
leaves in high topping and the upper two leaves in low topping were
called “fops”’. The next four leaves were called “upper leaves’;
the next four were designated as ‘“‘middle leaves’ ; and the remaining

leaves at the bottom of the plant (three to five leaves) constituted °

the “lower leaves.” In using this method the effects of the different
topping treatments could be traced to specific portions of the plant.

Sorting. The tobacco from these several treatments and plant
regions was carefully sorted into the various commercial grades,
which were immediately weighed and the results computed on a
percentage basis. Also, from the total weight of tobacco from each
plot the acre yields were determined.
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EXPERIMENTAL RESULTS.

STAGE OF TOPPING.

eid. As previously mentioned, the treatments were in dupli-
_quadruplicate, and triplicate for the years 1925, 1926, and
 respectively. These results are presented in Table 1.

YieLDps oF Prors ToPPED AT DIFFERENT STAGES OF
GrowTH, 1925-1927.

Average of yield per acre of cured leaf.

1925 1926 1927 3 year average
........... 1638 1398 1148 1395
1800 1478 1192 1490
1710 1476 1182 1456
........ 1512 1322 900 1245 .

rese results indicate that the early bloom period is the best
to top Havana seed tobacco. The results are particularly
ounced in a favorable year. When the season is exceptionally
(as in 1926) or exceptionally wet (as in 1927) the difference
een early bloom and full bloom is not significant. Abnormal
s like these tend to smooth out quantity of growth differences,
to treatment, because the seasonal conditions are the limiting
In general, it may be said that an early blossom stage of
ing gives better yields than when this is done at too immature
cculent stage or at too woody or ripe stage. - If topping is done
the plant is too young growth is checked to such an extent
s adverse effect is reflected in the yield. If topped too late,
seed production has progressed to a considerable degree,
ing will have less effect in activating the plant to further
tative growth. One should not top the plant when it is too
ure and succulent, not wait until it becomes old and woody

udﬁty. The effects of stage of topping on the quality as deter-
by sorting records is computed to a single figure called the
wndex and presented in Table 2. The grade index is a single

~ TaBLE 2. GrADE INDEX OF TOBACCO TOPPED AT DIFFERENT
3 STAGES, 1925-1927.

Average grade index of tobacco topped at different stages.

Bud Early bloom Full bloom Seed pod
.......... .393 .451 .409 .326
.......... .483 . 489 . 469 .437
........... .471 .459 .432 .226
T average .449 .466 .437 .330

nber, expressing the quality of a particular lot of tobacco. It is
on the percentage of carefully assorted grades and the
llive price values. Although market prices for grades vary
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from year to year the relative ratio of prices remains fairly constant
The price relationship as used in these experiments is as folloyy.
Light wrappers, 1.00; mediums .75; seconds .50; darks .30; fillerg

and brokes .10. The grade index is obtained by multiplying the 1

percentage of each grade by thq prices indicated above and adding

the products. :

These results show that the early blossom stage is the best time.

to top Havana seed tobacco when quality is desired. It is deciq
edly better than topping at more mature stages. s

There are other substantial reasons for topping the tobacco at an
early bloom stage. It is desirable to do so early in order to redyce
the hazard of winds blowing the crop down. Winds may do serioyg

damage at this time. However, if the plants are topped before the °

tops become too large they are less liable to be damaged. Algo
at this early stage the tops are easily broken because the stems are
still succulent. If topped earlier the tops do not develop suffi-
ciently to indicate the proper place to top. Hence, for these
additional reasons, it seems better to top tobacco when it begins to
blossom rather than at the bud or full bloom stages.

HEIGHT OF TOPPING

~ Yield. The height of topping does not have as much influence
on the yields as one might anticipate. The results in 1925 did not
give any decrease in yield due to low topping, but on the contrary
an increase. The low topping yielded 1,850 pounds; high topping
1,810 pounds per acre.

-‘The average results for 1926 and 1927 are given in Table 3.

TABLE 3. ErreEcts oF HEIGHT OF TOPPING AT VARIOUS STAGES ON
: THE YIELDS, 1926-1927.

Yield per acre (Ibs.) at different topping stages.

Height of topping Year Bud Early bloom Full bloom
2 Bla S N R I 1926 1412 1467 1462
1927 1145 1172 1192
Average 1278 1319 1327
EHighe sl cldiiye o T 1926 1385 1490 1462
1927 1148 1192 1182
Average 1266 1341 1322

Within the limits of these experiments, the height of topping did
not affect the yields. When the tobacco was topped low the re-
maining leaves increased in size and weight to counterbalance the
loss incurred at topping. It is conceivable, however, that still
lower topping might reduce the yield. Four leaves below the spike
sucker apparently is as low as a plant can be topped without caus-
ing a loss in yield.

' BULLETIN 207
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" ué,lity. 'Low topping had a marked beneficial effect on the
ity. The effect of height of topping on the percentage of
s, mediums and darks is given in Table 4.

oLE 4. SHOWING THE EFFECTS OF HEIGHT OF ToPPING IN EARLY
. BLOOM ON THE PERCENTAGE OF DARKS, MEDIUMS AND LIGHTS
rorR THREE YEARS, 1925-1927.

%, Light % Mediums % Darks
1025 1926 1927 Ave. 1925 1926 1927 Ave. 1925 1926 1927 Ave.

dpod (high)... 0 4 0 1 0 0 1 0 37 28 32 32
.......... T5 a5, 9lag 1By 49 89098 9] 35
23 31 20 25 16 18 11 15 32 18 28 26

:'1; of topping

early twice as high a percentage of lights and mediums was
uced by low topping as by high topping. The tobacco when
ed to go to seed without topping, until the day of harvest,
ted in very poor quality. Chemical conditions within the
. brought about by seed formation are not correlated with
sh quality leaf. High topping does not counteract this as effec-
ely as low topping. The percentages of lights and mediums is
ally midway between those of low topping and those result-
o from the normal development of the plant. Severe pruning,
, low topping, in an early bloom stage produces high quality
cco.
de index. The simplest way of indicating the relative
ties is probably by expressing it in terms of the grade index.
averages are presented in Table 5.

BLE 5. SHOWING ErFrECTS OoF HEIGHT AND STAGE OF TOPPING ON
E QUALITY AS REPRESENTED BY THE GRADE INDEX, 1926-1927.
Average grade index in relation to height and stage of topping

Year Low High Not topped
............. 1926 .524 .442 .437
1927 .514 .439 .276
- Average .517 .440 .331
....... 1926 .523 .455 .437
1927 .524 .395 .276
Average .523 425 .331
......... 1926 .491 447 .437
1927 .497 .368 .276
Average .494 - .407 .331
.............. .512 . 426 .331

e best quality tobacco was produced by low topping in the
bloom stage. This tobacco averaged 8.6 cents more a pound
high topped tobacco for the two years, 1925 and 1926. In
instance the tobacco excelled the corresponding plots topped

The evidence is conclusive that low topping of Havana seed
cco results in better quality than high topping.
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Regional distribution of grades. Since thé quality is improved

to such an extent by low topping, it is of interest to note the partie.

1 ! percentage of ]
lights, mediums and darks, produced at different levels on the plant

ular portions of the plant affected. In table 6, the

is given. .

TaBLe 6. SHOWING THE EFFECTS OF HEIGHT OF TOPPING ON 1y
PERCENTAGE OF DARKS, MEDIUMS AND LIGHTS AT DIFFERENT
LEVELS oF THE PLANT, 1925-1927.

" Upper leaves  Middle leaves

Tops Lower leaves

Grade

Year Low. High Low High Low High Low High

% % % % % %o ¥ %

Darks.......1925 84 93 10 23 0 0 0 0
1926 66 82 11 5 0 0 0 0

1927 100 100 55 51 0 0 0 0

Ayerage 1S 83 92 25 26 0 0 0 0
Mediums. ...1925 16 7 3 31 0 5 0 0
1926 27 8 38 13 0 38 0 0

19273550 0 27 12 4 0 0 0

Average diaa 5 14 5 23 18 1 14 0 0
Tights o iesi025 S50 0 36 25 54 40 5 4
1926 3 4 42 36 60 16 17 5

1927 0 0 7 5 51 14 12 0

Awerage o0 1 1 28 22 55 23 11 3

There seem to be two opposing tendencies in the plant: first, a
decreasing tendency to produce darks extending from the top of the
plant toward the base; second, an increasing tendency to produce
lights as the lower leaves are approached. There is evidently a
point along the stalk where the tendency to produce darks is equal
to that of producing lights. This point is higher up on plants that
are topped low. Accordingly, the tendency to produce the less

desirable darks does not extend as low down on the plant when the

plant is topped low. This is indicated by the lower percentage
of mediums found in middle leaves under low topping, 19, com-
pared with 149;. The difference between the percentage of darks
and lights in the different regions under the two methods is con-

sistently in favor of the lower topping. The tendency to produce

inferior quality is consistently associated with high topping,
particularly in the middle portion of the plant.

Grade index. To further illustrate the effeets of topping on the
quality of tobacco in different regions of the plant, comparisons O

the grade index are given for two years 1926 and 1927. These

results are given in Table 7.
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. 7. SHOWING ErFrFECTS OF HEIGHT OF TOPPING ON THE GRADE
INDEX IN DIFFERENT REGIONS OF THE PLANT WHEN ToOBAcCcO
1s TorPED AT DIFFERENT STAGES OF GROWTH.

Height Grade index in different plant regions (1926-1927)

of Upper Middle Lower
topping 1926 1927 Ave. 1926 1927 Ave. 1926 1927 Ave.
..... Low.....651 .487 .569 .829 .806 .817 .498 .333 .415
: High ..... 664 .463 .564 .672 .646 .659 .408 .290 .349
JEOW o o 717 .508 .613 .900 .756 .828 .546 .382 .464
High 659 .479 .569 .672 .614 .643 .418 .305 .362
Low. . 753 .455 .604 .776 .740 .758 .494 .351 .423
High. - 801 .507 .654 .649 .547 .598 .453 .218 .336
IR .587 421 .502 .630 .437 .534 .45C .221 .336

Low . .+ 595 801 .434

.. High. £ 2596 .633 .349
fichiopped., .. .. T B0 534 . 336

t including seed pod plots.

obacco topped later than the early bloom stage rapidly dete-
es in quality. The middle and lower leaves are affected to a
extent than any other portion of the plant. This undesir-
fect is characterized by an overripe condition of these leaves
L is associated with yellow, variegated, and mottled colors,
the tobacco is cured

Il be noted in Table 8 that the quality of the middle and
leaves of the plant is improved the most by low topping.
 been observed that this is the region immediatetly below the
num sucker development.

: 8. AVERAGE RELATIVE QUALITY ON Basis or 100 1N DIFFERENT
PLANT REGIONS AS EFFECTED BY TOPPING.

Relative quality, index in different portions of the plant
(1926-1927)

. Topping treatment
1 & Middle leaves

Upper leaves Lower leaves

................ 100.0 100.0 100.0
.............. 1857 118.5 100.4
.............. 118.7 150.0 12951

: )t topped until harvest.

h and low topping improved the upper leaves 18.7%, but the
dle leaves were improved 50%, by low topping and only 18.5%,
gh topping. The lower leaves were improved 29.19, by low

g. High topping had practically no effect, only .49, on the
m leaves.

0 tests. The fire holding capacity of the unfermented leaves
ected by the height of topping, was tested by counting the
Hber of seconds a leaf continued to glow after it had been
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ignited by an electric match.  To facilitate this work a metrong

was standardized so that there were exactly sixty beats a minyt g
Each figure recorded was the average of a burn test on each si e"_

of at least twenty leaves taken at random from the grades ren
sented. These burn tests indicated that low topping im G
burn. The average burn of darks was 6.2 seconds for high 5
9.0 seconds for low topping. - The medium averaged g

the lights was not great. Low topping averaged 13.9 and high
13.4 seconds. There also:was a consistent relationship between the
duration of burn and the portion of the plant from which the leaveg

were taken. The tobacco became progressively poorer in bury asd
the top of the plant was approached. The top, upper; and middle

leaves averaged 7.5, 11.5, 13.2 seconds respectively.

These figures indicate that the burn of tobacco is intimately -
the

associated with the chemical transformations taking place in
plant after the plant is topped. It also shows the farmer has some
degree of control over these changes by the manner of topping.

Low topping of Havana seed not only increases the percentage of

desirable grades but also results in an improved burn.

DEGREE OF SUCKERING

Yield. The degree of suckering exerts a marked influence on

yield. These results for 1925 are given in Table 9. The plots
suckered once were so treated the day before harvest. Those plots

suckered twice had an earlier suckering two weeks before harvest.

TABLE 9. YiIeELDs oF ToBACCO AS AFFECTED BY NUMBER OF TIMES
CROP WAS SUCKERED, 1925,
y % increase

Yields per acre (Ibs.) from
Stage of topping Suckered once Suckered twice  two suckerings
Badded® L S AT imal 1377 1674 21.6
EUEE Tl P ATS e RS S A o L e 1530 1746 13.5
Batlvibloomi. . il e e 1746 1854 6.2
HalliBloam, oo mil s i, 1674 1746 .3
VA Sl e SR i T 1582 1755 41.4

*Topped to desired height ten days after the buds were removed.

In 1926, three suckerings in early bloom averaged 1592 pounds
per acre as compared with 1,412 pounds when suckered only once.

In all of these trials two or more suckerings consistently yield
higher than a single suckering. The average increase per acre was
173 pounds in 1925 and 180 pounds in 1926. These differences are
more striking when tobacco is topped in the immature bud stage-
This relation is made clear by comparing the percentage increase of
the yields resulting from more than one suckering. The average
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¢ ¢ 10.7 se
for high topping and 11.7 for low topping. This differen\ce'betcvc\)zz,;i -
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e for the bud stages was 17.59%, while the more mature
stages averaged only 5.2%.

ity. As previously noted, the yields of the three earliest
stages were affected more by the number of suckerings
e later stages. These three stages are used to show com-
e effects on quality. The percentage of assorted grades
these treatments is given in Table 10. »

10. PERCENTAGE OF DARKS, MEDIUMS, LIGHTS AND SECONDS
o~ Protrs SUCKERED TWICE AS COMPARED WITH: THOSE SUCEK-
. grED ONCE, 1925.

Stage
of Percentage of indicated grades.
topping Darks Mediums Lights Seconds

....... Budded 25 3 5 39

Bud) s b 25 4 4 35

E. bloom 32 10 15 37

Average. .. .. 27.3 5.7 8.0 37.0
...... Budded 37 7 71 27

Brrdie a1 = 37 8 1.1 26

E.bloom: ... 38 10 9 26

Average. .. .. 37.3 8.3 9.0 26.3

e data indicate that if the sucker growths on tobacco are
too diligently, there is a resultant tendency to produce
ercentages of heavy dark tobacco. The growth of suckers
to be a desirable characteristic in the production of light
, free burning tobacco. These actively growing suckers

rumental in drawing from the leaf materials which are
nental to quality. These translocation phenomena are intim-
rassociated with the removal of nitrogenous compounds, whose
nce in the leaf is associated with dark colors and poor burn.
idering the tobacco taken from any particular plant, high
is always correlated with a reduction in the amount of
nitrogenous constituents. These changes are most active

the ripening period between early topping and harvest.

SUMMARY

a given fertilizer treatment, the quality of leaf for any
ular season is largely determined by the extent of the changes
ng in the plant between the bud and the harvest stages.
grower can control these changes by judicious topping and
ering. 7
Lhe best topping stage for Havana seed tobacco is when it begins
ossom. If it is topped at too mature a period of growth the
ty deteriorates as evidenced by increased percentages of
led, yellow-spotted and variegated colors. This over-maturity
°Ct may be avoided by earlier harvest.
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. Low topping does not necessarily reduce the yield. The remajy,
ing leaves grow larger. 3

High topping increases the percentage of short, low-priced darleg
Furthermore, it promotes the production of dark tobacco in Tegiong |
nearer the base of the plant than is the case with low topping. 5

Low topping (three to four leaves below the “spike”’ stcker)
consistently gives better quality than high topping (at “spiken
sucker). \ '

Low topping stimulates the growth of the lower nine to eleven
leaves. :

Low topping has a marked beneficial effect on the burn.

There is'a regional distribution of grades. The tendency of tha
plant is to produce darks and mediums in the upper leaves, ang
lights and seconds in the lower portion of the plant. The lowep
nine to eleven leaves usually include the bulk of high quality
tobacco.

Several suckerings tend toward higher yields but a heavier,
darker leaf.-

Abundant growth of suckers suggests the removal from the leaf
of substances deleterious to quality.

Topping retards the process of seed formation and activates
the plant to vegetative growth. i
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Press of The Wilson H. Lee Co., New Haven, Conn.

Report of the Director

For the Year Ending October 31, 1928

the Board of Control of the Connecticut Agricultural Experiment
- Station; ! :
Sccc')rdance with the usual custom, I have the honor to submit
th a statement regarding the work of the Station for the
twelve months, together with other information of a pertinent
. Our Station, the first to be established in this country,
now completed fifty-three years of service to Connecticut
qdture. With this in mind, the following note on its history
scord may be appropriate. ey
ecg;riculgural eI))f;))erIi)ment station had its origin in Europe,
t having been established at Mockern, Germany, in 1851.
73 there were sixty-three such stations in continental Europe
orted by agricultural societies or by the states 1n which they
located. The first privately endowed station was established
thamsted, England. ;
1853, Samuel W. Johnson, a young graduate of Yale Uni-
ty went to Germany to study chemistry, particularly its
jcation to agriculture. While there he visited several of the
ent stations and studied under some of the famous agri-
al chemists of that day. Returning to Yale as an mstructor
hemistry, he was appointed Chemist to the State Agricultural
y. During the next twenty years he never ceased to urge
s lectures and in the press, the need of agricultural stations in
country, and as a result of his labors, the Legislature of 1875
ed to Connecticut the honor of establishing the first agri-
ural experiment station in America. ~ Connecticut having
eered in the movement, several other states followed, ur_1t11
887 Congress passed the Hatch Act, providing for a station
ch state. , .
e duties of the Station as defined in the statute are three-fold:
analysis of fertilizers, feeds, drugs, foods and other products
the protection of the people of the State; the conduct of
ntific investigation and experiments” in agriculture and
ed sciences; the dissemination of the results. ;
an example of the first, the fertilizer inspection of 1928 dis-
d the sale of a brand of fish meal to which had been added
te of ammonia, thus causing a low grade fish to show the
ne amount of total nitrogen as does the high grade product.
ese facts were made known immediately and the purchasers
been reimbursed by the dealers who unwittingly sold the
ds. :
‘Other direct services include the inspection of nurseries apd
ards, the control of insect pests and plant diseases, the dis-
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tribution of forest planting stock, the testing of seeds, advice on
the management of land and the like. :

Under the head of “‘experiments” might be listed a long serieg
of investigations covering the fifty-three years of the Station’s
existence. Notable among them are those dealing with corp
breeding, the white pine blister rust, the chestnut bark disease
tobacco wild fire, tobacco root rot, the nature of the vegetabla
proteins, the discovery of the vitamines and studies on the fooq
value of milk. For this last it is fair to say that most of our recent
knowledge of the food value of milk and the resulting increase in
its consumption are traceable to the contributions of the Station

The dissemination of results is accomplished through bulletins,

lectures, the work of the Extension Service, correspondence and -

many personal visits to farms and orchards. The Station is not
only a research institution—it is and always has been a service
agency for the people of the State. The following quotation from
the Report for 1902 truly describes the policy that the Station
has always tried to follow: ‘It is the wish of the Board of Control
to make the Station as useful as its resources will admit. Every
Connecticut citizen who is concerned in agriculture, whether
farmer or resident of a city, has the right to apply to the Station
for any assistance that comes within its province to render, and
the Station will respond as far as lies in its power.”

REVIEW OF THE YEAR

The Station has been unusually fortunate in the number of
outstanding scientists who have been members of its staff since
its establishment. Among those deserving highest honor is Dr.
Thomas B. Osborne, who at his own request has been relieved of
active charge of the Biochemical Laboratory and given the title
of Consulting Biochemist. Coming to the Station in 1886, Dr.
Osborne soon began his life work, the study of the Nature of the
Vegetable Proteins, for which his name is known and honored
throughout the scientific world. In collaboration with Dr. La-
fayette B. Mendel of Yale University, he has pioneered in the
newer phases of nutrition, thus adding to the reputation of the
Station for fundamental contributions to agriculture and science.
It is a source of satisfaction to all interested in the Station to know
that Dr. Osborne is to maintain his active interest in the work he
established and carried on so well and that we will continue to
have the benefit of his advice and counsel.

The annual reports of the Station now number fifty-two and
constitute a record of unusual value. Included in each report is
an index but a cumulative index has never been prepared except
for two subjects, Entomology and Food and Drugs. Dr. Jenkins
volunteered to undertake this task and a comvlete index of all
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atters of permanent value is now ready for the printer. With
will be included several special sections such as Analyses of
~usual Fertilizer Materials, A Complete List of Members of the
(aff, and the like. Not only the Station but all those having
asion to consult agricultural literature will be indebted to
Jenkins.

e

s f

el g L0

F1GUrE 2. Analyzing Foods and Drugs—Analytical Laboratory.

CONTROL AND SERVICE WORK

‘i INSPECTION OF FERTILIZERS, FEEDS, FOODS, DRUGS, ETC.

in accordance with the statutes relating thereto, the Analytical
.bor.atory has analyzed 900 samples of Fertilizers and Fertilizer
lierials. Of these, 536 were drawn officially by the Station
nt and the balance were received from farmers. The Report
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on Fertilizers will appear in December., 1928, as Bulletin 296 of
the Annual Report of the Station.

The Feed Inspection has involved the analysis of 800 samples
the report on which will be printed early in 1929. Over 800 brands
of feeding stuffs are now registered for sale in Connecticut.

The examination of Foods and Drugs occupies a considerable

portion of the time of the laboratory. During the past year 1,288

samples were analyzed, including such a wide variety of foods ag
pickles, sweet chocolate, breads and ice cream; and of drugs,
powdered pepsin, Fowler’s solution and many proprietary prepara-
tions. Special studies were made of cod liver oils (for vitamine A)
and of ‘“‘denicotinized” tobaccos, the latter especially attracting
wide attention among physicians and laymen.

Of Babcock Glassware, 2,540 separate pieces have been calibrated
and 134 dairy thermometers standardized, in accordance with
the statutes.

In addition to the above regular duties, a large amount of
detailed analytical work has been done in collaboration with the
Tobacco Substation at Windsor, the Storrs Experiment Station
and the Association of Official Agricultural Chemists.

CONTROL OF INSECT PESTS

The constantly increasing number of insect pests, the establish-
ment and enforcement of quarantines, together with the necessary
inspections and scouting, require more attention each successive
year.,

The State quarantine on account of the Asiatic Beetle has been
maintained and enforced, and 426 certificates have been issued

covering 2,951 cubic yards of soil and for 4,394 plants to be

moved out of the restricted area. About 1,194 plants have been
inspected by one of the staff, who has also examined 55 lawns by
request and shown the owners how to apply the lead arsenate
treatment. No carbon disulphide emulsion was applied in 1928.

The Japanese Beeile has been the subject of much attention.
In 1927, the beetles were discovered in rather large numbers in
Bridgeport, and on December 1, 1927, the quarantine was extended
to cover two rows of shore towns from the New York line to the
Housatonic River, in' conformity with the Federal quarantine.
From June 15 to October 1, all principal highways leading out of
the quarantined area were patrolled during the day time, and a
24-hour patrol service was maintained at the eastern end of the
Washington Bridge on the Boston-New York Post Road, to pre-
vent the movement of farm products out of the quarantined area
except in conformity with the regulations. An inspection stand
was established in Bridgeport to facilitate the inspection of truck
loads of produce to be shipped out of the area.
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During the summer of 1928, Federal men scouted for the beetles
nearly all cities and larger towns of Connecticut outside the
\arantined area, resulting in the discovery of infestations in New
aven, New London and Hartford. Only a few beetles were found
each of the first two places but the Hartford infestation was
ger and the number of beetles probably ran into the hundreds.
t Springfield, Mass., not far from the Connecticut line an infes-
tion was found containing nearly 5,000 beetles. As yet there

been no Federal action regarding quarantines but it is proba-
e that the present quarantine will be extended to include New
Haven and adjacent towns, and that the other colonies will be
eated as “outside” infestations. This work is conducted in

Burning Corn Stalks and Stubble in Stonington—European
Corn Borer Control.

URE 3.

-operation with the Federal Plant Quarantine and Control
dministration. .
‘The European Corn Borer has spread markedly during the season.
lean-up measures around the 1927 infestations were conducted
ly in the fall and completed the following spring by State and
eral forces working in co-operation. In 1928, 21 new towns
e found to be infested. These with the five already under
antine make 27 towns in which the Corn Borer was found in
8. A continuation of the clean-up methods practiced in the
t seems to be out of the question on account of the expense and
slation compelling the owners or tenants to dispose of their
stalks is now being considered. ]
There has been no important spread of the Gipsy Moth in Con-
icut during the season. No stripping has occurred within the
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State but larger areas than ever before Wére defoliated in Massa-
chusetts, New Hampshire and Maine.

The annual Inspection of Nurseries has been conducted with - -

greater care and thoroughness than ever before on aceount of
the new pests to be looked for. The Station has also inspected
the fruit and rose stocks imported from foreign countries into
Connecticut nurseries for propagation.

The work of Mosquito Elimanation has been continued as usual.
Considerable new ditching work has been done during the year
with funds raised by town appropriations and private contri-
butions. The ditching in Hamden, East Haven and Old Saybrook

Ficure 4. A New Double-width Ditch at Hammonasset Park—
Mosquito Elimination.

is not completed, but funds will be provided. The City of New
Haven has installed a new tide gate at the Little River bridge on
Middletown Avenue, which will make possible the ditching of a
considerable area in North Haven. All of this work means a
greater cost for maintenance, for according to the law the State is
morally, if not legally responsible for maintenance after the areas
have been properly ditched and the work approved and accepted.
The appropriation for this work must be increased if the Station
is to carry out the provisions of the statute.

WHITE PINE BLISTER RUST

During the past season 123,385 wild Ribes and 1,151 cultivated
Ribes were destroyed on 75,102 acres. The work was conducted
in 26 towns. Approximately one and a half percent of the acreage

S e i e e a0 s o
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sovered this year was a re-eradication of areas worked in previous
ars. 245,045 acres of non-pine land in the general pine region
re eliminated from control.

The nursery sanitation project undertaken in 1927 was extended
» include 3,962 acres surrounding commercial nurseries and 1,480
es of water company plantings. These figures are included in
e 75,102 acres reported above. '

SuMMARY OF WHITE PINE BLISTER RusT CoNTROL—1925 to 1928

Estimated Nursery

Initial Re-Erad. Tot. A. Wild Cult. Pine A. Sanitation
Erad. A.  Acres. Erad. Ribes Ribes. Protected. Acres.
6,688 40 6,728 258,515 684 0
926  21.687 570 22256 182,826 330 7,400 0
27 12,068 8,836 20,904 159,121 2,235 10,400 1,000
28 68,539 1,122 69,661 123,383 1,151 34,800 3,962

All eradication in 1927 and 1928 represents co-operative effort
the part of towns, individuals, pine owners, and the state.
ere i1s a noticeable reduction in the number of wild Ribes
stroyed each year which indicates that initial eradication is
ective in the areas of heaviest Ribes concentration. Blister Rust
s been arrested on protected areas, but some re-eradication will
necessary each year if previously eradicated areas are to be
pt in a sanitary condition.

i SEED TESTING
This year a special study was made of the quality of Flower Seed

s work:
\

Number Number Number

Kinds. of samples. of varieties. of strains.
Vegetables. =0 . il 190 25 71
Hlowers.vh oo Do 62 26 14
HicldiCrops 2= faae o 33 14 18
flvees-tieeah s sl e e 20 8 5

SPRAY SERVICE

In continuation of the plan developed some years ago, the
ation collaborated with the Extension Service and the Pomo-
gical Society in a Spray Service for orchardists. Two members
the Staff visited orchards regularly during the spring and

er, thus keeping in close touch with the appearance and
elopment of insect pests and fungus diseases. The data
lected, together with the weather predictions, prov1ded the
sis of adv1ce on spraying and dusting.
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1927, many plants were removed. Plot I, consisting of plants
ved from Massachusetts, still shows the greatest amount of
, although the disease is now general in all of the five plots.

DISTRIBUTION OF PLANTING STOCK

One and a quarter million trees were distributed during the past
year for forest planting purposes, 333,000 of these going to farmers
under the Clark-McNary Act. This is almost twice the number
distributed in 1927.

PROGRESS OF INVESTIGATIONS

Here follow brief notes on those projects of greatest interest or
on which definite results have been obtained during the year. Ng
attempt is made to discuss all of the investigations under way, 5
list of which will be found on page 134.

BIOCHEMISTRY

Chewmistry of the Proteins. As a part of the study of the methods
for the separation of the basic amino-acids of proteins, highly
purified crystalline samples of several of these substances have
been prepared and photomicrographs published. A crystalline
preparation of lysine had not been obtained previously.

Convenient methods for the preparation of both arginine and
histidine on a large scale have also been developed. Analyses of
the basic amino-acids of two proteins, edestin and oxyhemoglobin
have been made and a full review of current speculations upon
the constitution of proteins has been published in Physiological .
Reviews. Papers describing the other phases of the work have
been published in the Journal of Biological Chemistry.

Nitrogenous Constituents of Plants. Progress has been made in
the investigation of the simpler nitrogenous constituents of fresh
green tobacco leaf although no papers have as yet been published.
This work is being actively continued. ;

Experiments in Nutrition. Extensive data have been collected
on the effect of diets deficient in various respects upon growth and
the composition of the bones. A method has been developed for
modifying the determining factors, one at a time. Thus the
influence of the fat-soluble vitamine, the proportions of the inor-
ganic nutrients and the potential reaction of the diet is being
investigated. s

In connection with extended earlier observations on the influence
of green leaves on nutrition the potency of watercress with respect
to some of its constituent vitamines has been investigated. This
substance is found to be comparatively rich in vitamine A. The
content of vitamine “B’’ in liver and preparations thereof is also
being studied anew.

" Ficure 5. Weighing White Rats in the Nutrition Laboratory.

BOTANY Practicability of this method of control has not yet been

i : ; o nonstrated by this experiment
Mosaic. The rogue eriment for the control of mosaic in " oy ¥ iy s
S . A T G Gl e g Afection of tobacco plants with ‘“‘white-pickle” mosaic of

Cuthbert Raspberries, in co-operation with the U. S. Bureau of . umb : ;
Plant Industry has been continued. Because of unusual sprea ' er produced some leaf mottling, but failed to produce plate
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crystals in these mottled leaves and also seemed to disappear ip
the new growth. Last year somewhat similar results occurred

with infection of cucurbits with “white-pickle’” that seemed More

or less temporary. :

Plant Disease Survey. Because of the very wet summer the vear
has been unusually favorable for the’development of plant diseaseg
As a result we have secured a greater number of diseases new to

F1GurRe 6. A Tree Practically Defoliated by Willow Scab.

the state than for sometime. Among the more important of these
are bacterial leaf diseases of corn and horse radish, a Fusicladium
disease of poplar similar to the new willow disease of last year,
several Helminthosporium diseases of grains and grasses, a fungous
leaf-scorch of maple, the Macrosporium blight of carrots, a Phy-
tophthora rot of tomato fruit, and a number of new hosts for the
Sclerotium stem-rot of herbaceous perennials. Besides these,
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to blight made its earliest recorded appearance in the state
caused some damage to the vines and rot of the tube_rs. The
sicladium scab continued its destruction of willows, being even
e than last year.
Chestnut Blight. Last spring about 1,300 one-year-old chestnut
dlings were planted in two new places, Southport. and Reddlngv
dge. This makes four locations in the State on which over 2,500
dlings have been set out in recent years to see whether they
1ld survive the blight. So far considerably more than half of
seedlings have died from unfavorable environment but none
m blight. It seems to be difficult to carry the seedlings through
first season, especially when set out in the sun. This year’s
ntings, however, have apparently done better than usual due to
et summer. A quantity of this year’s nuts has been secured
the South for starting more seedlings. Records have also
made of two marked plots of native seedlings and sprouts in
ods to determine the progress of the blight from year to year.
¢e Diseases. The most important and extensive work in this
has been the new willow scab or blightfungus, Fusicladium
iperdum. Considerable time has been spent in determining
istribution of this fungus, especially in this state and Canada,
ting its damage and the species of willows attacked. Cultures
the fungus were obtained and successful inoculations made in
ing the disease similar to that in nature. Successful spraying
eriments have also been carried on for its control.
ENTOMOLOGY

watic Beetle. The investigations on the life history, habits
ethods of control of the Asiatic beetle, Anomala orientalis,
completed and the data has been assembled, analyzed and
ared for publication. During 1928 much attention has been
en to control by applications of lead arsenate, both mixed with
top layer of soil before seeding, and washed into the turf where
ding was unnecessary.

um Cuculio. The six year study of the control of this insect
‘Connecticut apple orchards has been completed and the data
0w nearly ready for publication. It was found that four appli-
ns of lead arsenate, preferably the pink, calyx, 7-day and 2-

sprays will give fair control.

ental Peach Moth. No satisfactory method of artificial con-
has yet been discovered. During the year, the ichneumonid
ite Glypta rufiscutellaris, was reared for the first time in
Siderable numbers in Connectictit from the Oriental fruit moth,
L it was more abundant than the otherichneumonid parasite,
rocentrus ancylivora, which has heretofore been the principal
asite of the Oriental fruit moth in the state. The egg parasite,
Fichogramma minuta, was also present in 1928. Nearly 2,500
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larvae of the Oriental fruit moth have been collected and reared.

for the experimental work of 1929. Over 600 of these were ob.
tained from a bushel of quinces grown in Cheshire.

FORESTRY

Treatment to Prolong the Life of Timber. In co-operation with
the Tobacco Substation at Windsor, the Forestry Department
has undertaken to demonstrate the value of preservative treatment
for tobacco shade-tent poles and the relative value of varioug
native woods so treated, compared with chestnut. Posts of aJ]
the species common in Connecticut were peeled and seasoned last
fall. In the spring they were treated with creosote and set in rows

FicUurRe 7. Tree Cages at Mt. Carmel Farm Used in Studying the
Oriental Peach Moth.

on the Tobacco Station farm. Untreated check posts were included.
Naturally no data will be available for some years.

In the meantime there is a demand for information on methods
of treating posts. Tobacco Station Bulletin No. 9 was therefore
prepared and distributed last fall. It is a short, illustrated paper
describing the methods of treatment adapted to farm use and the
results that may be expected therefrom.

The Rainbow Plantatrons. Begun in 1902, these plantings have
reached an age where they are yielding much valuable information.
In addition to the comparisons between the several species, pruning
and thinning experiments are now possible. Also these plots are
furnishing an excellent opportunity for studying the effects of
pure and mixed stands on the soil conditions which determine
rate of growth.
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\ minor project undertaken during the year in co-operation
1 the Botany Department, was one to determine the effect of
m chloride washed from roadways on ornamental Norway
ce trees planted close by. The first resuits indicate that a
tion of more than five percent strength is necessary to seriously
age the trees.

he Relation of Soil Type to Forest Composition and Rate of
th. The work on this project was continued during the 1928
season with a study of growth of pine plantations as related
il type. It was originally planned to carry on the work with
red and white pine, but because of damage done by the
il to white pine, investigation of this species was temporarily

RIGURE 8. White Pine Plantation after “Cordwood” Thinning.

doned and efforts were confined to red pine. Two hundred

ons in red pine plantations were established as temporary
The data included:

The height of ten or more dominant trees. :
Detailed notes on soil type and other soil factors.

om the tree measurements a ‘‘site index curve” for red pine has
en prepared and tables derived therefrom. By the use of these
bles any plantation or portion thereof may be given an “‘index
mber” which denotes the site quality or growing capacity of
8 land. At an age of fifteen years, the range in height (site
€X) varied from nine to twenty-two feet. The correlation
€en soil type and site quality is now being determined.

Sing the data taken during the past season it is planned to
t some twenty permanent plots where a careful study of soil
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conditions will be begun in red pine plantatioﬁs to ascertain what

soil factors are important in determining the growth of this s

pecie
and the effect of the forest planting upon the soil. S’

Canada Leaming. A new type of Crossed Corn.
as Canada Flint and as productive as Leaming.

FiGure 9. As early

PLANT BREEDING

Corn Breeding. A new type of “crossed” field corn has been dis-
tributed for trial. This is a first generation combination of inbred
strains of Leaming dent and Canada Yellow Flint and is called
Canada Leaming. It unites the high yielding power and stalk
growth of the dent type with the early maturity and good grain
quality of the flint. This corn is being tested in Southern New
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d as a husking corn and in Northern New England for
Urposes. ;i !

out 150 crosses of inbred strains of Whipples Early Yellow
“corn have been grown in a preliminary trial and some combi-
s have shown outstanding productiveness and uniformity
e and shape of ear and in time of ripening and at the same
have been as early or earlier in maturity than the original

new variety of sweet corn, not a first generation cross, has
produced by combining a number of inbred strains of Golden
am and Crosby. This new variety, which reproduces itself
year, is called Golden Crosby and in preliminary tests has
with favor from some of the Connecticut seedsmen who are
g it for canning purposes.

rmal segregation of the sugary factor in certain families of
s given widely deviating ratios, in most cases a large excess
ive seeds and in other cases a marked deficiency. The
show larger variations from normal than have been found
ously and indicate a new mode of inheritance that is not
y understood.

ble Breeding. Crosby Egyptian beets have been com-
ly self-sterile, no seed having been produced from bagged
rs nor from isolated plants. Breeding methods with this plant
necessarily be limited to open pollinated selections and to
atings. The effect of environmental conditions on the color
n beets is being studied also.

ons have been made in the second generation of a cross
een a late and unproductive straightneck type of summer
with an early crookneck in an attempt to fix an early
tneck type of good quality. -

new variety of spinach is now in the third generation of selec-
m a cross of Virginia Savoy, Viroflay and King of Denmark.
bines in a large measure size, earliness and long keeping
ties from its parental types.

large number of selections from the cross of Alacrity and Earli-
matoes have been grown in the attempt to produce a strain
Earliana season, but with better shape and quality of fruit.
of the selections which are now in the third generation are
ing..

remarkably productive and early-ripening pepper has been
oped from a cross of Sweet Spanish by Harris Earliest.
al selections are being put through a careful test and will
e available for preliminary trial by market gardeners.

SOIL INVESTIGATIONS

he Soils of Conmecticut. Detailed investigations of the supply
ailability of plant nutrients in the important soil types of
tate have been continued. During the 1928 season two crops
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of tobacco and one crop of oats have been grown in the greenhouse

on twenty-four soils. Tobacco has proven to be an ideal crop to =

reveal differences in the availability of the several plant nutrientg
contained in the soil. The most striking results may be sum-
marized as follows: 3 :

Twenty-two of the twenty-four soils showed marked deficiency
of potash and twenty exhibited more or less pronounced lack of
available phosphorus. Results of: greenhouse tests can be corre-

lated very closely with the rapid method for the determination of

Ficure 10. A Field Party Studying Connecticut Soils.

available phosphorus now used in the soils laboratory. None of
the soils were able to supply sufficient nitrogen for normal growth
of tobacco, although some contained as high a$ 10,000 pounds of
total nitrogen per acre.

Tobacco showed abnormal growth on two very acid soils (3.9-4.1‘0
pH). On these particular soils, this reaction was correlated with
abnormally high concentrations of soluble manganese and alumi-
num. All the other soils, even with pH values as low as 4.6,
showed little or no response to lime for the tobacco crop.
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est Soils. A study of the characteristics of various types of
der forested conditions is in progress, with a view to determ-
the soil factors which have a definite relation to silvicultural
ce in Connecticut. Most forest soils that have never been
ed have been found to be considerably more acid than ordinary
cultural soils. Several extremely acid (as low as 3.2 pH)
soils have been encountered. This phase of the program
be more actively followed than here‘gofore.
o-operation with the Storrs Station. During the summer of 1928
undred and twenty-five farms distributed over the eastern
land of the State have been surveyed as to soil type in co-opera-
‘with the Agricultural Economics Department of the Storrs
eriment Station, which is studying the ‘“Economic Significance
il Type.” Soil maps of each farm were prepared, and
es of soil from over a thousand fields were tested for acidity.
samples from sixteen of these farms have been collected and
be studied intensively in the greenhouse and laboratory.
Mamnagement. Lawn fertilization experiments have been
ucted for the past three years. For average lawn turf on
similar to that at the Station, top dressing with a readily
ble nitrogeneous fertilizer like sulfate of ammonia has
o0 be the most important requirement. Moderate applica-
phosphoric acid and potash help to keep up the fertility of
but without a fertilizer containing available nitrogen, they
f little or no benefit.
ding trials with various lawn grasses, particularly the bent
are being conducted. Stolon plantings of several strains
ing bent have been successful, but are not proving thor-
satisfactory to maintain under average lawn conditions.
ngs of several strains of bent grass produced commercially
emonstrated that native grown seed of creeping bent, velvet
‘and Rhode Island bent are well adapted to local conditions
€ excellent drainage is provided. Fully as good turf has been
uced by seeding creeping bent as by planting the stolons.
necticut River Flood Plain Studies. At the request of the
rtney General’s office the Soils Department has undertaken a
Al study of the soils of the Connecticut River Flood Plain and
ffects of periodic flooding on their productivity. A detailed
-and land cover survey has been completed of over 20,000 acres
nt to the Connecticut River north of Middletown and
atory and greenhouse studies are being made of the charac-

ﬁ;icsd of these soils and of the sediments deposited upon them
floods.

b TOBACCO SUBSTATION
Relation of Fertilizer Ingredients to the Burn of Tobacco. Sulfate

onia has seriously lowered the fire holding capacity of the
Dry ground fish in large quantities has had the same effect
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but to a less degree. Urea, tankage and nitrate of soda have hag
no pronounced effect in either direction. Muriate of potash hag
been extremely injurious to burn. Double sulfate of potash.
magnesia slightly reduced the fire holding capacity when com-
pared with sulfate of potash. Both carbonatate and nitrate of
potash gave a better burn than sulfate. ILime produced a very
white ash but lowered the fire holding capacity. y

The Effect of Various Fertilizers on the Chemucal Composition of
Tobacco. Different carriers of nitrogen have not changed the tota]
amount of nitrogen absorbed by the plant. The lower leaves of
the plant have higher pércentages of total ash, potassium, calcium
and nitrate nitrogen than the upper leaves. ,

The -upper leaves have higher percentages of phosphorus, am-
monia nitrogen, nicotine and chlorine than the lower leaves.

Plants treated with sulfate of ammonia show increased percent-
ages of manganese, sulfur and aluminum.

Greenhouse at the Tobacco Substation at
Windsor. :

Ficure 11. Laboratory and

The potash content of the plant is reduced appreciably by
ommitting potash from the fertilizer even though the soil naturally
contains a large supply of potash.

Effect of Some Nitrogenous Fertilizers on Soil Reaction. Sulfate
of ammonia has had the strongest influence in making soil more
acid. Dry ground fish and tankage have had an acidifying tend-
ency but to a less degree. Urea made the soil more acid after the
initial alkaline effect had disappeared. Nitrate of soda reduced
soil acidity, but nitrate of potash had no pronounced effect.

Urea as a Source of Nitrogen. Results with this fertilizer have
been very satisfactory when it was used in moderate amounts.
Two other synthetic nitrogen compounds, nitrate of potash and
nitrate of lime also have given good results.

Increasing the Organic Maitter in the Soil. Manure as a supple-
ment to commercial fertilizer has given somewhat increased yields
and better quality on a very sandy soil. A similar effect has been
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duced by the use of a commercial “humus’ product or by cover-
the sandy plots with muck soil.

er Crops for Tobacco Soils. During wet years on a sandy soil
yield and quality have been increased by the use of certain
ter cover crops. Oats, barley and rye have been most effective.
eat, alfalfa and red top have had a slightly beneficial effect

le timothy has been detrimental.

Fierp Days AND ExHiBITS

‘he Mt. Carmel Farm Field Day was held on July 18, the New
ven County Farm Bureau joining with the Station in the same

FiGure 12. Station Exhibit at the State Fair, 1928.

ner as in 1926. The general topic was Plant Pests. Professor
H. Whetzel of Cornell University and Professor W. C. O’Kane
Vew Hampshire University were the speakers.

he Field Day at the Tobacco Substation was unique in that
two hundred tobacco farmers from Pennsylvania spent the
noon inspecting the plots.

general Station exhibit was made at the State Fair in Hartford
also a special tobacco exhibit.

LiBrARY

Iring the year there were added to the Station Library 900
>S1ons of permanent value. Journals purchased now number
N addition to which some 30 farm papers and journals are
Ved as exchanges. For a few of the old farm papers we have
‘ Plete files. The total number of bound volumes is now 16,800.

L)
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Prvysicar EQuipMENT

Additions to the Station’s scientific equipment include a rotary
microtome, an apochromatic objective, an electric warming table
for slides, a Berkefeld filter, an electric incubator, a steam pressure
sterilzer, a moisture equavalent centrifuge, two analytical balanceg
a wide field binocular microscope, two experimental tobacco curing
chambers with temperature and humidity controls and an electira
computing machine.

An addition to the bérn at the Mt. Carmel Farm provides much

needed space for the Botany and Entomology departments.

CHANGES IN STAFF
Appointments;
Herbert A. Lunt, M.S., Research Assistant in Forest Soils,
August, 1928.
George W. Pucher, Ph.D., Research Assistant in Biochemistry,
September, 1928.
Mrs. Gladys Brooke, B.A., Secretary in Entomology Depart-
ment, September, 1928. :
Harold B. Bender, B.S., Graduate Assistant in Botany, October,
1928.
Resignations;
H. J. Lutz, M. F., Assistant Forester, June, 1928.
George Zundel, Ph.D., Graduate Assistant in Botany, July,1928.
Grace A. Foote, B. A., Secretary in Entomology Department,
August, 1928.

ACTIVE PROJECTS.

ANALYTICAL CHEMISTRY.
Dr. E. M. Baily in charge.

Inspection of Fertilizers.

Inspection of Feeding Stuffs.

Inspection of Foods and Drugs.
Calibration of Babcock Glassware.
Inspection of Insecticides and Fungicides.
Analysis of Diabetic Foods.

Slemibcolo

BIOCHEMISTRY.

Dr. T. B. Osborne, Consulting B%ochemist.
Dr. H. B. Vickery, Biochemist in charge.
(In Collaboration with Dr. L. B. Mendel, Yale University.)

1. Cell Chemistry.

a. A detailed investigation of the nitrogenous constituents of plant
cells including not only the protein components but also the
hitherto scantily considered non-protein substances. The
methods developed and successfully applied to the green leaf
in the case of alfalfa are now being extended to the tobacco leaf.

b. The investigation of the nature of the simpler nitrogenous con-
stituents of yeast.
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rotein Chemistry.

a. The methods for the determination of the basic amino acids of
proteins are under investigation with the object of effecting
- improvements.

" b. Methods for the preparation of pure proteins on a large scale
- with the object of obtaining material for chemical and nutri-
tional study.

utrition Investigations.

a. The relation of diet to the rate of growth with especial attention
to certain factors which appear to determine rapid growth.

b. The investigation of the relation of diet to opthalmia.

c. Experiments on the relation of diet to fertility in cooperation
- with Dr. Mason of Vanderbilt University.

BOTANY,
Dr. G. P. Clinton in charge.

1e Nature and Cause of Mosaic Disease of Plants.
Ustilaginales of North America.
Rusts of Connecticut.
Jant Disease Survey of Connecticut. i
ielavia basicola; a Study of the Perfect Stage.
Study of Pythiums.
raying and Dusting Experiments on Apples and Peaches.
Entomology.)

Seed Testing.
Peach “Yellows.”
hestnut Blight—virulence studies.

bacco Diseases—especially Black and Brown Root Rot.
(Experiments at Tobacco Substation.)

ee Diseases.
ogueing as a Control for Raspberry Mosaic. (With U. S. D. A.)

(With

ENTOMOLOGY.
Dr. W. E. Britton in charge.

Spraying and Dusting Experiments on Apples and Peaches.

_Botany.)

ntrol of Foul Brood of Bees.

Study of the Asiatic Beetle, Anomala orientalis.

ct Survey of Connecticut.

periments with the Cabbage Maggot.

Life History and Methods of Controlling the Oriental Peach Moth,
Laspeyresia molesta.

e History of Imported Currant Worm.

ife History, Habits and Control of the Imported Birch Leaf-Miner,

 Fenusa pumila.

fe History and Control of the Spinach Leaf-Miner.

xXperiments on the Control of Squash Vine Borer.

(With

Control Projecis.

spection of Orchards and Nurseries. -
ntrol of Gipsy Moth.
imination of the Mosquito Nuisance in Salt Marshes.
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FORESTRY.
Mr. W. O. Filley in charge.

Experimental Plantations on a Sandy Tract at Rainbow.
a. Comparison of a wide variety of conifers and hardwoods.
b. Methods of management for those species that have survived,
c. Studies on growth and habits of the several species.
Effect of Thinning in White Pine (At Shaker Station)—Three Gradeg
of Thinning. i :
Effect of Thinning in Hardwoods (At Quassipaug Lake). i
Distribution of Forest Planting Stock. (Under Clark-McNary Act.)
Studies of Forest Plantations (State-wide). ;
a. Comparative growth of various species.
b. Reasons for success or failure.
¢. Soil and other site factors necessary for success of each species,
. An Investigation of the Distribution and Growth of Forest Trees ag
Influenced by Soil Conditions and Other Site Factors.
. Coniferous Seed Bed Study to Determine.
a. The value of fertilizers in seed beds.
b. The value of different amounts of seed. :
c. The value of dusts and sprays in preventing damping off.

Control Project
. Control of White Pine Blister Rust. (With U. S. D. A.)

GENETICS (PLANT BREEDING)
Dr. D. F. Jones in charge.

A Genetic Study of Hereditary Characters in Corn Involving Their
Linkage Relations and Variability, with particular attention to
characters directly influencing yield.

The Effect of Inbreeding and Crossing upon Corn in Relation to
Vigor, Rate of Growth, Productiveness and Variability.

Methods for the Improvement of Naturally Cross-Fertilized Plants
by Selection in Self-Fertilized Lines, with particular attention to
field corn for grain and ensilage, alfalfa, and to some of the more
important Vegetable Crops such as sweet corn for market gardening
and canning, beets, cabbage, carrots, cucumbers, melons, onions,
radish, rutabagas, squash and some Fruits such as bush fruits and
strawberries.

Methods for the Improvement of Naturally Self-Fertilized Plants,
with particular attention to Tobacco and Vegetable Crops such as
lettuce, lima beans and tomatoes.

SOILS
Myr. M. F. Morgan in charge.

. What Soil Characters are Factors in Determining the Agronomic Value
or Utilization of Land?
Experiments in Lawn Fertilization.
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TOBACCO SUB-STATION AT WINDSOR

Dr. P. J. Anderson in charge.

ertilizer Experiments:

Various Sources and Rates of Nitrogen, Phosphoric Acid and
Potash.
xperiments with Farm Manure.
Experiments with Manure Substitutes.
Tobacco Nutrition Studies: the Role of Nitrogen, Sulfur, Chlorine,
- Potassium, Calcium, Manganese, Boron, Magnesium.
Improvement of Havana Seed Tobacco.
mprovement of Broadleaf Tobacco.
mprovement of Cuban Shade Tobacco.
he Effect of Various Winter Cover Crops used on Tobacco Land.
rown Root Rot of Tobacco (with U. S. D. A.).
udies on Black Root Rot of Tobacco.
il Reaction in Relation to Tobacco.
- Preservative Treatment of Shade Tent Poles.
Tests of Wires for Shade Tents.
he Effects of Topping and Suckering at Different Heights and Dates.
he Effect of Stage of Picking Shade Tobacco. ]
he Role of Humidity and Temperature in Curing Tobacco.
bacco Diseases—Miscellaneous.
bacco Insects—Miscellaneous.
udy of the Root Development of the Tobacco Plant.

PUBLICATIONS

BULLETINS

Fertilizer Report for 1927.
Report of the Director for 1927.
Some Insect Pests of Nursery Stock in Connecticut

The Quality of Vegetable Seed bought by Market Gardeners
in Connecticut in 1927.

Report of the State Entomologist for 1927.
Report on Foods and Drugs for 1927.

TOBACCO SERIES

Prolonging the Life of Tobacco Shade Tent Poles.
Report of Tobacco Station at Windsor for 1927.

CIRCULARS OF IMMEDIATE INFORMATION.

Rgbgulationg Concerning the Transportation of Nursery Stock
in the United States and Canada

JourRNAL PAPERS.

Lafayette B. and Cannon, Helen C. The relation of the rate of

hto diet. II. Jour. Biol. Chemistry, v. 75, (1927), No. 3, p. 779.
Hpbgrjc Bradford and Leavenworth, Charles S.  On the separa-

Histidine and Arginine III. The preparation of Arginine. Jour.

hem., v. 75, (1927), p. 115-122. October, 1927.

Hubert Bradford and Leavenworth, Charles S. A note on the

lhza;lt?i)gn of free Lysine. Jour. of Biol. Chemistry, v. 76, (1928),
p. ;

(ol Sl all 4 S o
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Vickery, Hubert Bradford and Leavenworth, Charles S. A note on tp E estry—all phases. -

hade Trees. .
r?télgrgegineg:especially field corn, sweet corn, fruits and vegetables.

wns, establishment and care.

crystallization of free Arginine and Histidine. Jour. of Biol. Chemjst.. &
V.76, (1928), No. 3, p. 701, y S

Vickery, Hubert Bradford and Leavenworth, Charles S. Modificationg of |
the method for the determination of the Basic Amino Acids of Protein S. | Sl g
The bases of Edestin. Jour. Biol. Chemistry, v. 76, (1928), No, g5 squito Elimination.
707. i ' P dobacco culture.

les and specimens that can be analyzed, tested or identified:

Vickery, Hubert Bradford and Leavenworth, Charles S. On the Separa.
tion of Histidine and Arginine IV. The preparation of Histidine. ]DuaL~ s
Biol. Chemistry, v. 76, (1928), No. 3, D627 ‘ o 1

Britton, W. E. Insects attacking vegetable crops in 1927. Report Copy ng stuffs.
Vegetable Growers’ Assoc. 1027, (1928), p. 66-70. g )

Britton, W. E. Report of Committee on Injurious Insects. Conn. Pomgp
Soc. Proc., v. 37, (1927), p. 16-19. { '3

Britton, W. E. 0il sprays and oil injury. Jour. Economic Entomology
v. 21, p. 418-421. April, 1928. K

Britton, W. E. The Elm Leaf Beetle. Tree Talk, v. 8, No. 4, p. 39
March, 1928. ;

Britton, W. E. Some Insect Pests of Cultivated Plants. Garden Guide
(Revision A. T. de La Mare Co.), (1928), p. 293-308.

Britton, W. E. and Botsford, R. C. Anti-mosquito activities in Con-
necticut in 1927. Proceedings, Fifteenth Annual Meeting New Jersey
Mosquito Extermination Assoc. (In press).

Garman, Philip. The European red mite, peach moth and plum curculio,
Conn. Pomol. Soc. Proc., v. 37, (1927), p. 28-34.

Garman, Philip. Dusting menaces fruit growers. Gleanings in Bee
Culture, v. 61, p. 293-329, May, 1928. 1

Zappe, M. P. TPighting the apple maggot and the control of aphids.
Connecticut Pomol. Soc. Proc., v. 37, (1927), p. 24-27. b

Jones, D. F. Like father like son-in-law. Scientific Monthly, v. 26,
(1928), p. 557-560. I

[k—except for bacterial count.
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eds and other plants.
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eased and injured plants.
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tation cannot furnish information on:

e stock feeding and management, including Poultry.
mal diseases.

ehold management.

ing.

m management. -

keting and cooperation.

REQUESTS FOR INFORMATION ON THESE SUBJECTS SHOULD RE SENT
- 70 THE CONNECTICUT AGRICULTURAL COLLEGE AT STORRS.

tation cannot make analyses and examinations of :

king water—apply to the State Board of Health, Hartford.

k for bacterial content—apply to the Dairy Commissioner, Hartford.
- or dead poultry should be sent to Poultry Department, Storrs
Experiment Station, Storrs, Conn.

WHAT THE STATION CAN DO

Each mail brings to the station requests for information and
service, the range of subjects being almost without limit. Every
effort is made to comply with these requests, even though they are
outside the fields under investigation. This is one of the purposes
for which the library is maintained. However, some of the letters
request help that requires an intimate knowledge of live stock
management and the like and again we are asked to make labora-
tory determinations for which we do not have the equipment or
staff. Therefore it is helpful to publish from time to time a list
of the subjects on which we can furnish information and the
kinds of samples we can accept.

All of which is respectfully submitted,
Wirriam L. SrLATE,
Direcior.

The Station can furnish information on:

Fertilizers and fertilization.

Soils and their management.

The chemical composition of Foods, Drugs, Insecticides and Fungicides.
The composition of Diabetic Foods.

Insect Pests of plants and their control.

Fungus and other Diseases of plants and their control.

Sprays and spraying.

Fruits and fruit management. .

Weeds and their control.

el OV B
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Report of the Tobacco Substation
| 1928

P. J. AxpErRsON AND T. R. SWANBACK.

his, the seventh annual report of the Tobacco Substation is
nted to the growers of Connecticut to inform them of the
ooress of experiments which are being conducted at this station.
ccount of excessive rains, the season has not been a favorable
« the grower but in our experiments, definite progress has been
red in several of the lines of investigation and we feel that it
been a successful year from that standpoint.
year has again been marked by increased requests from the
s for service in visiting farms, plantations and warehouses,
ing, seed testing, personal conferences and public talks,
ondence and preparation of articles for the press. This
and contact work is extremely important, is welcomed and
continued to the limit of our ability but the inroads which
is making on time of the station staff which can be devoted to
. fundamental research emphasizes the early necessity of
asing the research staff. Mr. J. S. Owens, Extension Crop
ist from the Agricultural College at Storrs gave a part of
e to this work and rendered valuable assistance, especially
the curing season, but the limited time which he is able to
s far short of meeting the needs of the situation. Valuable
ong this line is also being conducted by the Hartford County
Bureau through the efforts of the county agent, Mr. C. D.

cially significant has been the establishment of the tobacco
ry committee of twelve growers representing the three types
cco grown in the state. This committee functions both for
ation and for the farm bureau and their advice and sugges-
 have been helpful in guiding the work of the station and in
g it in constant touch with the growers. The members of
committee are:

Iph G. Tryon, Glastonbury Mzr. Louis L. Grant, Manchester
Chairman Mr. T. F. Holcomb, West Granby

R. Spencer, Suffield Mr. J. E. Phelps, Suffield

T. Pattison, Simsbury Mr. R. D, Steane, Hartford

W. H. Gowdy, Hazardville Mr. J. B. Stewart, Windsor
J. E. Shepard, South Windsor Mr. S. F. Brown, Windsor
1 Mr. R. E. Case, Granby

e annual field day was held at the station on July 30 in co-
ion with the New England Tobacco Growers Association.
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It was not only largely attended by our own growers but also by
ninety groweis from Pennsylvania who contributed much to the
success of the meeting. ,

In co-operation with the Connecticut Leaf Dealers Association
we also prepared an exhibit for the Connecticut State Fair during
the first week of September. .-

For some of our lines of investigation this report presents g
complete discussion with all pertinent data tabulated.  However
the report would be too lengthy if all projects were presented i,
such detail and it has seemed advisable to merely summarize the
points of progress on. the others and reserve for future bulleting
the more complete presentation.

Porasn FERTILIZER EXPERIMENTS

The potash requirement of the tobacco crop is very high when
compared with other agricultural plants. A good potash supply
1s not only essential to the growth of the tobacco plant but also
the presence of an abundance of potash in the proper combination
in the leaf is the most important factor in producing good com-
bustion.

Potash has at least three functions in the tobacco. 1. It acts as
a catalizer or condensing agent in the formation of carbohydrates
and proteins; hence the plant would cease to grow if potash were
not supplied. 2. It neutralizes acids which develop during the
normal metabolism of thescell and removes them to older parts
of the plant where they are precipitated and rendered harmless.
Otherwise these acids would accumulate in the cells to such an
extent as to poison them. The spots which appear on leaves
starved for potash may be due to the accumulation of these acids.
This may also account for the belief by some that potash makes
leaves more resistant to disease. 3. Potash acts as a catalytic
agent in combustion. In this role it is absolutely necessary for
the type of slow combustion which we wish in tobacco. If it is
absent, the leaf burns up like paper. In these important roles
potassium does not function properly when combined with the

mineral radicals such as chloride or sulfate, but must be present =

in an organic salt like malate, tartrate or citrate. From the

results of several investigations it is now generally agreed that

the fire holding capacity is governed largely by the abundance of
organic salts of potash which are in the leaves. The potash
problem then may be summed up in one question: How can we
put into the plant the maximum amount of potash in these desir-
able organic combinations? Obviously its supply must come from
the soil through the roots since there is no other way that the
plant can obtain potash. There are two possible sources of potash
for the 100ts, (1) the native potash which is normally in the 5‘3011
and, (2) fertilizer potash which the grower adds to the soil. With
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to the first source we should inquire how much is present
r tobacco soils? In what combinations? How available to
cco plant? How fast does it become available? Are there
ods of making it more available? What is the effect of
sious cultural practices on its availability ? With respect to the
1d source there arise the questions: To what extent can we

FiG. 13. Curing Sheds.

the potash content of the plant by increasing the soil
? What is the optimum quantity of potash to add in fer-
? In what carriers or combinations of carriers is it supplied
> greatest advantage? Will the plant absorb more potash
‘one carrier than from another? To what extent are the acid
s with which potash is combined also absorbed and what
 effect on the tobacco? What are the effects of various
compounds on the soil and are these effects beneficial or
to the crop? To what extent is potash leached? Does
otash accumulate in the soil?

of these questions have been answered by the experiments
t few years, some have been pariially answered. We hope
t others befcre the series of expetiments is closed. The
report brings together the data which have been obtained

and shows how far we have progressed toward answering
stions.

: OW MUCH FERTILIZER POTASH SHOULD BE APPLIED?

a common practice in Connecticut to apply about 200
ds of potash (K,0) to an acre of tobacco although some have
ed much more while others have grown good tobacco on less.
Te no recorded local experiments on which to base a decision
hether as good a crop may be produced by a smaller quan-
‘Whether better quality would be produced by a still larger
. According to analyses which were made in Connecticut
<ns (Conn. Bul. 180:7. 1914) an 1,800 pound crop of
removes from the soil about 133 pounds of potash in
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leaves and stalks. If the stalks are returned, the amount remov,,

is only 85 pounds. These figures, however, give us little basig for
deciding on the amount which is most advantageous since We
know on the one hand that plants may take up quantitieg of
elements which are in excess of their -requirements and on the
other hand that they may not be able to obtain as large a quantit

as they need at a certain period even though that quantity hag
actually been applied to the soil and is there at the time. ‘The
safest way of deciding would seem to be actual field tests whera

different quantities have been applied to the same plots through 5

series of years and by making accurate records of the
quality of the tobacco produced.

Such an experiment was begun in 1926 with six one-fortieth acre
plots on Field V of the station farm. The soil here is coarse sandy
loam of the Merrimac series with coarse sandy, open stbsoil,
subject to rapid leaching. The crop suffers here from lack of
moisture during a dry year and from leaching of nitrogen in 5
wet year. Analyses by the Soils department show that this field
contains about 35,000 lbs. of total potash per acre in the upper
8 inches of soil.

Two of the plots (K11, K11-1) received no potash in the fertilizer
(except for the small quantity in the cottonseed meal and castor
pomace of the formula). Two others (K12, K12-1) received 100

Composition of the three formulas was as follows:

quantity ang

Pror K11. No MINERAL PoTasH
Carriers Lbs. plant nutrient per acre
s Lt;sc'rger NH; P20 K20
Cottonseed meal 1463.4 120 42 .4 21.9
Castor pomace 588.2 40 10.6 5.9
Nitrate of soda 212.7 40
Precipitated bone 277.9 107.0
(oAl ah G e S i o 2542.2 200 160.0 27.8
Pror K12. ONE HUNDRED PouUNDs PoTasu
" Carriers Lbs. plant nutrient per acie
Sk Lt;sérger NH; P20s K10
Cottonseed meal 1463.4 120 42.4 21.9
Castor pomace 588.2 40 10.6 5:9
Nitrate of soda 170.2 32
Precipitated bone 277.9 107.0
Sulfate of potash 48.0 24.0
Carbonate of potash 37.1 24.1
Nitrate of potash 53.5 8 24.1/
PBotal ey e bt Sl Wl 2638.3 200 160.0 100.0
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Pror K9. Two HUNDRED POUNDS PoTAsH
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Carriers Lbs. plant nutrient per acre
At b, P10s K:0
1463.4 | 120.0 424 21.9
588.2 40.0 10.6 5.9
107.4 20.2
2779 107.0
114.8 574
te of potash 88.3 . 57.4
132.3 19.8 674"
..................... 2772.3 | 200.0 160.0 200.0

otash per acre. The other two (K9, K9-1) received the
1 quantity, 200 Ibs. per acre. Potash was supplied in equal
from sulfate, nitrate and carbonate because previous
ts had shown most favorable results from this triple
tion of potash salts, and also in order to minimize the
possible accumulation of any one acid radical.
g the first year of the experiment no differences in growth
erved. The growth on all of these plots, however, was
ctory on account of the dry weather and no conclusion
jwn from the records.
er, when the same plots were treated in the same way
nd year (1927), the growth throughout the season ap-
smaller on the no-potash plots but no differences between
lers were apparent.
n sorted, the tobacco from the no-potash plots, was found
rt, yellow and of poor quality but as between the others
ences were not large. The sorting records are presented
il

E I. QUANTITY OF POTASH SERIES.

CRroP oF 1927 ox FieLp V

Acre Yield Percentage of grades i?ngce*
Plot Ave. L M LS SS LD | DS F B Plot Ave.
1150 18 6[36| 7|20/ 13 |.281
1137 | 1144 18 |11 41| 4|16 10 |.298 | -290
1247 6| 7[15| 9|42 2| 16| 3 [ 368
1141 | 1194 | 6| 5114| 8|a2| 5|16/ 4 | 364 | -366
1152 1101101151 sl38! 4l10l| 64111 411

In comparing the quality of tobacco grown on
lots it is very difficult to keep in mind the percentage of six to
mercial grades of tobacco from one plot and compare with a like
from another. To simplify these comparisons a grade index was
The grade index is a single number expressing the quality of all
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These data show that there was a slight reduction in yield but
grading during the second year wherg

a very decided reduction in
no potash was added.

The same treatment was repeated on the same plots in 1928 (3
year). During the summer it was quite apparent that the plz)td
which received no potash were not making as good growth ag ths
others. Distinct symptoms of acute potash hunger, hOWeVee
were not seen. ] ' i

In taking down the tobacco from the shed it was found that
tobacco from the no-potash plots did not come ‘“‘into case”, i :
become soft and pliable, during the “damps”. Adjacent’piot's'

were in excellent condition for handling while this tobacco wag
hard and dry and never became really ready to take down. The

same was true, but to a smaller degree, with tobacco from the
plots where only 100 lbs. per acre of potash had been applied.

F16. 14. Feeding the crop. Shade growers use two tons of fertilizer to

the acre.

On the sorting bench, the tobacco from the no-potash plots was
foungi to be yellow, short, thick, “boardy’, entirely lacking in
elasticity and of such inferior quality generally that it was not fit
to sort. Tobacco from the 100 lbs.-potash plots was somewhat

the tobacco grown on a particular plot. It is based on the percentage of
carefully assorted commercial grades and the relative price value of the
different grades. Although market prices vary from year to year, it was
found, after consultation with experienced dealers, that the ratios ©
prices between the different grades are fairly constant. These adopted
price relationships for the different grades are as follows:

(L) Light wrappers...... 1.00 (LD) Long darks (19” up). .30
(M) Medium wrappers... .60 (DS) Dark stemming (1%2’) .20
(LS) Long sec. (19”7 up)... .60 (B)eiBillersi ool re i 10
(Br)ciBrokestin o ety 10

(SS) Short seconds (15" and
T R L v

cThe grade index of any plot is obtained by multiplying the percentag®

of each grade by the price in the above schedule and adding the products-

Lol A LA e gt
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er but showed much of the same characters as above but to a
Tobacco from the “200 lbs.-potash’’ plots was rated

ing records for the 1928 crop are presented in Table 2.

9. QUANTITY OF POTASH.
iNG or CroP ofF 1928

SERIES OF 1926. AcrRE YIELD AND GRAD-

Grade
Acre Vield Percentage of grades Tndex
Plot Ave. L M S S5 LTS i B Plot Ave.
1107 ' o Bl e ome IR g
1163 | 1185 91| a8 | 15 | 21| 5 {233 | 214
1107 3| 71 9l25| 24| 16|16 321
1076 | 1992 | 3| 5|13 | 1531|1518 9
1178 13 ol12|18|31] 8| 9 428
1921 | 1199 | 92 | 161 5117130 1| 9 “408 | -463

appears from these data that the reduction in quality is much
serious than the decrease in yield when potash is omitted
the fertilizer. When 100 1bs. of potash was supplied the
ity was somewhat improved but was still much inferior to the
0 receiving the regular ration. Tobacco from the 200 lbs.-
s was of good quality exhibiting none of the dry, thick, non-
c, yellow characters of the other plots.
the Field V experiments just described all treatments were
‘duplicate. After the first year it was decided to increase the
ber of replications and enlarge the experiment also by adding
1Ibs.-potash plots. These additional plots were on Field I, a
of a somewhat different type, being a fine sandy Merrimac
with a more compact subsoil and less subject to leaching.
 field usually grows better tobacco than Field V. The com-
> lay-out of plots was now as follows:

1 No potash 6 plots
2 100 1bs. potash 5 ¢
200 « « 6 «

3 300 [ « 5 «

ing the first year of the new series no differences in growth
observable in the field but the sorting records as presented
able 3 show that there was a slight reduction both in yield
grading when potash was omitted from the fertilizer.

ing the second season (1928) when all treatments were
ated on the same plots on Field I, the effect of the entire
ion of potash was apparent in the field. The plants appeared
haller and less “leafy”, i. e., they did not seem to fill out the rows
well. The sorting records for this crop, however, do not indicate
duction in yield. Probably the thickness of the leaves com-
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. 4, QuanTiTy OF PotasH. FIELD I SERIES. ACRE YIELD AND GRADING
or Crop oF 1928

Ly Plot Acre Yield Percentage of Grades Grade index
. No. Plot | Ave. | L | M | LS | SS |LD [ DS | F | Plot | Ave.
K11-2 | 1259 4 4122112132 |11 | 15 |.365
K11-3 | 1114 2 8129 ]| 10| 33 6 | 12 |.395
Ki11-4 | 1152 | 1206 7 S L 24 129 | 12 14 35T | | 857
K11-5 | 1185 4 7t 9 1 25132 7116 |.837
4 K11-6 | 1312 5 5119 | 16 | 32 7| 16 |.368
K11-7 | 1216 i 3 I B DO SO S R R BRI ey
| k122 | 1202 7] 6|30 |11|34| 2| 10]/.435
Ki12-3 | 1306 | 1197 | 18 (S P b A R e 3 | 10 |.478 | .419
_ Ki12-4 | 1083 /! 7 7128|2017 | 14 |.346
i | ko5 1403 T Rl 8 B [ 3 | 10 1.472
g K9-6 1229 | 1238 8 9 | 29 9 | 32 5 8 [.449 | .458
5 K9-7 1063 9 6 | 17 | 14 | 21 | 18 | 15 |.394
| K9-8 1257 o B ] o s B 0 S 4 | 11 |.518
R ki3 1106 13|10 [ 22 |11 [ 26| 7|11 |.464
K13-1 | 1200 24 | 12 G212 9 | 12 |.498
. K13-2 | 1355 | 1207 5 527 ) 1555 86 2 | 10 |.409 | .446
= : ) K13-3 | 1234 12 110 | 19 | 13 | 34 2 | 10 |.449
Fic. 15. Transplanter at work under the tent. b K13-4 1138 11 6119 ' 16( 19 | 18| 11412
TABLE 3. QUANTITY OF PoTAsH. FreLp I SErRIES. SORTING RECORDS oN sated for their smaller size. There was, however, a decided

Crep oF 1927 ietion in quality when no potash was applied, the cured leaves

ng short, yellow, heavy and non-elastic. This is reflected in

Pomsbiiiis Acre Yield Percentage of grades Grade indé  lower grade index (Table 4). Tobacco from the 100 1bs.-
perfA No. S e e e T e | ash plots was not quite as good as that from the 200 Ibs.-plots.
K112 (11230 8| 917 | 6|40 | 3|11 | 6 [.397 ere were no significant differences between the 200 1bs. and the
i3 1213 A G BT B T R G ‘401 | 1bs.-plots.
0 %ﬂg ﬁgg 1184 g g %3 2 23 g’ %g %(3) :225 g n general, the results from the Field I series confirm those
K11-6 | 1163 8 7120 7| 38 2113 91399 TiﬂFleld V series.
Vilting due to lack of potash. During hot days, tobacco leaves
1| - : s,
L %ig-g %ggz ey g 1? ig g gg i %g 2 ::61’51;8 3 t and flag. During the summer of 1928 1t was commonly
Ki24 | 1152 4| 7119 7138| 2114 9/l.358]| } €rved on the above experiments and also in other tests on
de tobacco that the no-potash plots wilt first, and at all times
K9-5 1%2% i é g %g g é(7) g }% g .ggz ' ‘Wwilting is more pronounced on these plots. '
A0t A - R T e (e iffect of quantity of fertilizer potash on burn. Strip burn tests
K9-8 | 1254 8| 6[19] 6 (43| 2|11 | 5 (.397 | @ i m%de on the crops of 1926 and 1927 as recorded on p. 171
: €se showed only a slight reduction in fire holding capacity the
§}§,2 g?g g lg %zé g gg 2 ig 1g i% ]  year after potash is omitted, but serious reduction during the
300 | K133 | 1325 | 1264 | 11| 8| 19| 7|36 | 3|13 | 3| 423" Md year. One hundred pounds of potash per acre seems to
K13-4 | 1205 g e 28 e Rl SdTIES s Ol el 405 € been enough to keep up the fire holding capacity, during
K13-5 1246 2 4|25 |10 | 33 5112 9 |.354 1 ;"‘fyears.
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Effect on the chemical composition of the leaves. Samples fron,
the crop of 1926 (first year of test) were analyzed by Dr. E. M
Bailey of the chemistry department to see what effect the omission
or reduction of fertilizer potash would have on the quantity of
potash absorbed. The results presented in Table 5 show a con-
sistent reduction in potash even for “the first year and furnish
reason to believe that the potash content of the leaves may he

very materially affected by the quantity applied to the soil.

TABLE 5. QUANTITY OF POTASH.IN LEAVES FROM PLOTS WITH REpUCEq -

FERTILIZER PotasH. Cror or 1926

Percent of potash in leaves when each acre received

Grades No. Fert. potash 100 Ibs. Fert. potash | 200 lbs. Fert. potash
Darks 6.96 7520 7.97
Seconds 7.03 7:33 3.32

Both 7.00 7.27 8.15

Conclusions. Despite the fact that this soil contains naturally
very large quantities of potash it is obvious from these experiments

that the availability of the native supply is so low that regular-

-yearly applications in the fertilizer are necessary. When all potash
is omitted from the fertilizer, the quality is slightly reduced the
first year, seriously reduced the second year and the product is so
inferior the third year that it is not worth sorting. The reduction
in weight has not been so serious as in quality. One hundred
pounds of potash per acre is not enough to keep up the quality
for more than one year. As between 200 and 300 pounds, no
differences have appeared in two years. Until further data are
at hand it would seem best to use 200 pounds per acré although the
possibility is not precluded that the minimum application may be
somewhat lower or higher.

WHAT CARRIERS OF POTASH ARE BEST’

There are a number of forms (carriers) in which potash may be
-added to the fertilizer mixture. Although the element, potassium,
-1s the same from all sources, nevertheless it is a mistake to believe
“that equal results can be secured irrespective of the form in which
-1t is supplied. New England tobacco growers learned, for instance,
~many years ago that potash could not be supplied in the form of
-muriate because it ruined the burn. Such differences and resultant

preferences are due to the acid radicals and other undesirable
companions of potassium which may either affect the soil adversely
or produce unfavorable effects when they enter the plant and
change the composition of the leaves. Thus sulfate of potash and
double sulfate of potash-magnesia are objectionable because too
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ch sulfur in the plant reduces the fire holding capacity. Carbo-
may cut down the yield. Nitrate may introduce too much
ogen in the nitrate form. Cottonhull and wood ashes may
an unfavorable effect on soil because of caustic lime, etc.
[hen one tries to make selection among them by theorizing on
eir possible effects he is confronted with so many conflicting
ibilities that he is forced to the final conclusion that the only
- of coming to a decision is through actual field tests. It is for
reason that a large number of the experimental plots on the
ion farm are now devoted to a comparison of different forms
potash. These experiments are being conducted under the
t carefully controlled conditions we are able to maintain and
y record possible is being made on them. Such experiments
t ultimately answer the question proposed, at least as far as
type of soil is concerned.
n Table 6 all the sources of potash which have been used
monly in this section are listed with their essential analyses.
t of these are now included in the tests at the station or
where.

E 6. AVERAGE ANALYSES OF POoTASH CARRIERS WHICH MAY BE USED
FOR ToBACcCO A

Percentage of plant food
g S Potash Nglzlr-lo %hc?g Lime Msaigne- Isklgfd Cli'lrll(;r
(K20) (N) (P20s) | (CaO) | (MgO) | (SOs) (Cl
‘of Potash 50 0.2 1.3 | 43.6 1.6
f Potash! 44 P4 R ebls {1 AT 0.6
f Potash-Soda 12 500 kAo it sty i i Bla RIS Shile Gl £ QL7
of Potash 64 0.5
h-Magnesia 28 ST S I 0 s e e 2.0
hes? 6.0 el 2100866 5.7 1.2 0.5
hull ashes? 25 9.8 512 =12 2.4 0.2
0 Stems? 6.4 2.1 0.6 3.8 0.5 0.5 015
ured 0.5 0.4 0.3 0.2 0.1 0.1 (11}
ares 0.6 0.4 (.7 0.5 0.2 0ol 0.1

ince the purpose and progress of these experiments have been
ssed in previous reports, they will not be repeated here but
Present discussion will be confined to results of the last year .
0 and comparisons with those of the preceding years.

b 7 German synthetic or Calcutta.
2 Composition variable.
* Containing 60-709, water. -
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* COMPARISON OF HiGH GRADE SULFATE WITH DOUBLE M ANURE SALTS.

COMPARISON OF HIGH GRADE SULFATE WITH SULFATE OF POTASH- ACRE YIELDS FOR SIX YEARS

i T - Grade index by years Plot Av(ir2age
{lf[‘he pttgssible benefit to ‘tzc(ai deziived from the )substitution of @ Hot 1073 | 1024 | 1025 | 1926 | 1027 | 1928 | Ave. | replications
sulfate of potash-magnesia (double manure salts) for the more —|—
common sulfate of potash, lies in its content of magnesia which is Ki 1 gggg’ {gg? ggg‘f %ggg }ggg %ggg %gig 1630
essential for the growth of tobacco and without which the plant . <
suffers from the malnutrition trouble commonly called sand-drown_ Tl k2 1966 | 1413 | 1932 | 1831 | 1355 | 1313 | 1635 1622
. s | K2-1 1966 | 1413 | 1892 | 1833 | 1234 | 1318 | 1609
TABLE 7. COMPARISON oF HiGH GRADE SULFATE OF POTASH WITH Douprg K3 2039 | 1467 | 2029 | 1712 | 1364 | 1341 | 1669 1638
MANURE SALTS. YIELD AND GRADES FOR CroP OF 1928 e | K3-1 2029 | 1349 | 1929 | 1648 | 1387 | 1378 | 1618
o Plot Acre Yield Percentage of Grades Grade indeg ',, samples of seconds and darks for all plots were analyzed
potash Bt Blot | Ave ) Lo M P LE b BS | LD DS [F | Plot | AN he Station Chemistry Department. Since in double manure
High Grade | K1 1309 24 |14 |13 |13 | 24| 4| 8. 529 considerably more magnesia and sulfur are added to the soil
Sulphate | Ki1-1 1280 | 1295 | 54 |10 |14 |12 |27 | 2|11 .516 | -92 s anticipated that a larger percentage of these elements would
e e P T e v : und in the leaf. In view of the importance of potash in the
ouble ; : 3
Tian SilisiliEois 1318 | 1815 | 16 [ 9 |21 |13 |29 | 3| o 481 | -49 , it also seemed desirable to learn whether the amount of
Half from K3 1341 19 819 | 11 | 28 4 | 01 |.488 ] .
Each K3-1 | 1378 | 1354 | 17 |10 |17 | 13 |27 | 4|12 | 272 | - 48 8o C°M"A§i‘;§ Ogi‘]f;‘ IC;‘;‘:’;ESS:Z:‘;A;EYZT; DousLE MANURE
g : ' R Grade index by years
Just as in the preceding five years (See Tob. Sta. Buls. 5, p. 24; b B T | e
6, p. 22; 8, p. 36), two of the plots (K1, K1-1) had all of their -
potash in the form of high grade sulfate, two more (K2, K2-1) all %i 1 %S} gg ?(7); ig? g%g ﬁg o
from double manure salts, and the other two (K3, K3-1) had the L ot % ;i ; : 3
potash derived equally from the two sources. The growth in 1928 K2 281 a6 | 47a | 468 BT M4k R
was uniform but light on account of the heavy rains during the K2-1| 273 | .471 | .500 | .383 | .481 | .422 :
growing season. No differences were observed during the summer IR
between the various plots except for a trace of sand-drown on g1 %g-l :g%g :igé :g? :ggg :igg 'igé 425
the K1 plots just before harvest but this never became of any T ;

importance. It was not observed at any time during the preceding , ; . !
five years. When the tobacco from these six plots was sorted, no Sh absorbed had been affected. Since calcium and magnesium

signs of magnesia hunger were observed, all the tobacco being
rated as satisfactory and of good quality.

Table 7, showing sorting results of the season of 1928, indicates
a somewhat higher yield from the use of the two potash carriers in
combination but a somewhat higher grade index from the use of
high grade sulfate alone. Table 8, showing yields during six
years of this experiment, indicates only a very slight difference
(about 1%) in favor of the combination. Table 9, showing the
grade index for 5 years, shows a very slight higher average for the
high grade sulfate.

Differences in chemical composition. In order to see whether
any chemical changes in the composition of the leaf had been
caused by the substitution of double manure salts for high grade

' @ somewhat complementary relation in the tobacco plant it
also decided to determine the percentage of calcium. The
X mgfl‘ahe chemical analyses for crop of 1926 are summarized
om these analyses it is apparent that the use of double manure
QP&S greatly increased the magnesia content of the leaves and
Spondingly reduced the calcium. Both total sulfur and
¢ sulfur have been increased. The percentage of potash
foed was slightly reduced, especially in the seconds.

1€Ct on the burn. Since it is generally conceded that burn
ughly proportional to the potash which may form combina-
 With the organic acids after the mineral acids(sulfuric, hydro-
¢, nitric, phosphoric) have been neutralized, it would be




R i ad 2O Al

e e i e e e

v

158 CONNECTICUT EXPERIMENT STATION BULLETIN 299

~

anticipated that the small increase in sulfate sulfur and reduction, -

in potash would be reflected in a corresponding reduction in fire

holding capacity. Burn tests on these same samples of 1926 .

published in Bul. 10, Table 5 (before the chemical analyses werg
made) show that such was the case. This is confirmed by testg
for two more years reported on p. 168 of the present bulletin,

TABLE 10. SuMMARY OF CHEMICAL ANALYSES OF ToBACCO FROM Higy
GRADE SULFATE AND DOUBLE SULFATE PrLoTs. Cror or 1926

Averages of duplicate plots

Percentage in water free leaf
SO:)I rc‘e Grgfd v Potash Total Sulfate Lime Magnesia
potash leaf (K20) Sulfur Sulfur (Ca0) (Mg0)
G Darks 7.28 0.84 0.72 5.81 117
Sulfate Sec. 8.07 0.72 0.58 6.84 1.41
Both 7.65 0.78 0.65 6.32 1.29 ]
Double manure| Darks 7.05 1.00 0.87 4.76 1.97
Z‘;lts Sec. 7.54 0.81 0.69 5.94 2.28
; Both 7.30 0.90 0.78 5.35 2,13
Half from Darks 6.98 0.86 0.73 5.84 1.49
iac}fo Sec. 7.33 0.70 0.59 6.88 1.64
Both 7.16 0.78 0.66 6.36 1.56

Character of soil. The soil on which these plots are located is a
Merrimac sandy loam with some fragments of red sandstone in
the surface. It has never leached seriously nor does it suffer
excessively from dry weather. It produces a heavier and better
crop on a relatively dry year than on a wet year. It is not the
type of soil which suffers excessively from sand-drown.

Conclusions from the six year experiments. The original
purpose of this experiment was to find whether any advantage
would accrue from the substitution of sulfate of potash-magnesia
(259, K;0) for high grade sulfate (489, K40) as a source of potash
in the tobacco mixture. At the end of six years we believe this
question has been answered for this particular type of soil as
nearly as it can be answered by field and laboratory tests. Two
of these years were excessively wet (conducive to sand-drown), one
was excessively dry, one just a little too dry, and the other two
about optimum in rainfall.

When the records of the six years are averaged, the differences
in yield and quality are found to be very small—probably too
small to be important. Offsetting a somewhat larger yield from
the use of the combination of the two carriers, there is a smaﬂ
advantage in grading and fire holding capacity from use of high
grade sulfate. It may be stated definitely that there is no advan-

tage in taking all the potash from double manure salts. On this .

PR NPT ) g ey -

REPORT OF TOBACCO SUBSTATION 159

e of soil there has been no advantage in getting any of it from
. source. In more sandy, ‘“‘leachy” locations, however, it is
ceivable that the use of 100 or 200 pounds of double sulfate
acre might result in some advantage unless there are other
ces of magnesia present. If our tobacco mixtures of the
re are to include a smaller amount of vegetable organics
ich contain magnesia)—as seems likely from present trends—
certain that some carriers of magnesia must be included.

he disadvantages attending the use of double manure salts
(1) somewhat higher cost of the potash, (2) handling of a
vter bulk of low grade material, (3) raising the sulfur content
and leaf, (4) lowering the potash content, and (5) consequent
tion of fire holding capacity.

ARISON OF SULFATE, CARBONATE AND NITRATE OF POTASH

his experiment was begun in 1925. Results of first two years
iven in Tobacco Sta. Bul. 6, p. 25 and Bul. 8, p. 39. The
t of the experiment is to compare the effect of these three
s of potash on the yield and quality of tobacco. Using our
dard formula as a base and with all other ingredients the
e in all, the following five sources of potash, or combinations
rces were used:

iy

all potash in H. G. Sulfate.

all potash ir carbonate.

7, 2-3 of the potash in nitrate*, the other 1-3 in carbonate.

15 of the potash in sulfate, 15 in carbonate.
9, potash derived equally from sulfate, carbonate and nitrate.

he exact formula for each of these plots is tabulated in Bul. 6.
uantity of ammonia, phosphorus and potash was the same
plots. The experiment was begun with 10 plots on Field V
te the soil is very sandy and the yield is never large. Each
ment is in duplicate on these original plots.

ice growth on this part of the field is usually not as good as
it be wished and since results can be obtained more quickly
‘with more certainty by using a larger number of replications,
experiment was enlarged in 1927 by repeating the same treat-
in triplicate on Field I. These two sets of plots give us five
cations of each treatment every year. It is believed that this
iber is sufficiently large to ensure reliable data in a few years.
- will be noted from the above that the two series of plots
of 1925 and series of 1927) are on somewhat different types

“In explanation of the K7 formula, it did not seem desirable to derive
1€ potash from nitrate because this would make a greater proportion

1é nitrogen from mineral sources (in nitrate form) than we had in the
Her formulas and would thus introduce another variable,

at Ml b i e b b ' Ak
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of soil, the first being Merrimac coarse sandy loam with rapiq -

drainage and therefore suffering from dry weather and from leach.
ing, the second series on Merrimac sandy loam with a tighter
subsoil giving slower drainage and therefore better for a dry Vear
but too slow for a wet year. It is not-prone to leaching. Tt will
be most convenient to discuss these two series separately.
Series of 1925. Composition of the fertilizer mixtures applieq

to these plots is described in Bul. 6, p. 27. Significant differenceg °
in growth between the various plots were not observed during the

summer of any of the four years of this test.

Sorting results for 1928 are presented in Table 11. These data
indicate somewhat the best yield for the combination of sulfate,
carbonate and nitrate and the best grading for nitrate and carbo.
nate. The differences, however, are quite small. Carbonate alone
has the lowest grading, due to the very poor showing of the single
plot, K5. Yield on all plots was unusually light due to the very
wet season.

TABLE 11. CoOMPARISON OF SULFATE, CARBONATE AND NITRATE OF Potasy,;

SERIES OF 1925. YIELD AND GRADING FOrR CRrOP OF 1928

Comicrs Acre yield 1bs. Percentage of Grades Grade In ]

f P -

potZSh Ngf' Plot Ave. L M LS | SS | LD | DS r Plot | A
K1-2 1095 19 | 10 S SEIRI A HE TS 8 |.449
Sulphate K13 agse | WG9 ge g g bygiliaa 1R 1 | 446
K5 1077 i I 0 L 1 S 7 R R T3 ] BT 6 1 T4
Carbonate | w5q | 1100 | 1134 |28 | 14| 3|15 |20 | 13| 7 /520
24 Nitrate K7 1126 1158 21| 14 911 |28 | 6| 11 |.488
14 Carbonate| K7-1 1190 el s L L s T e 9 9 |.468
14 Sulphate | K8 1139 1179 14 9|14 | 17 | 20 | 17 9 |.432
14 Carbonate| K8-1 1220 21 114 7 I A R R o 9 |.486
14 Carbonate| K9 1178 1199 13 O 28 SE S TS 3], 8 9 |[.428
14 Sulfate K9-1 1221 221116 BRSNS 30 1 9 |.498

14 Nitrate

In Table 12 the yield and grading data on these plots for 4 years
are summarized. The low average for both yield and grading on
the sulfate and carbonate plots are due to the poor showing of
plots K1-2 and K5. These two plots are in one corner of the field
where a building previously stood. As a result, these two plots
have not grown as well as the others of this series. If, for the sake
of fairness, these two plots were excluded from our calculations
the average yield for the K1 plots would be 1,325 1bs. and grade
index, .405. For the carbonate plots the corresponding figures
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1d be 1,305 and .425. Carbonate would thus have the highest

je index but lowest yield, which is in accord with our previous
seervations. The excellent showing which the triple combination

) has shown both in yield and grading throughout the series
s us to favor this as the best source of potash.

12. COMPARISON OF SULFATE, CARBONATE AND NITRATE OF POTASH.
jEs OF 1925. YiELD RECORDS AND GRADE INDEX FOR 4 YEARS.

Acre yield by years Avfe. Grade index by years Avfe.
Plot Tr%at- Troeat-
No. 1925 | 1926 | 1927 | 1928 | ment 1925 | 1926 | 1927 | 1928 | ment
K1-2 | 1418 1135/ 1099 1095 1256 .316| .307| .276| .449 371
K1-3 1553| 1294| 1222| 1234 .412) .351| .409| .446| *

K5 1425| 1325/ 1089| 1077 1267 | -317| .331 .273| .366 373
K5-1 | 1545| 1312 1176| 1190 .405| .343| .430| .520| -

K7 1434| 1350 1100| 1126 1305 | -407| .328) .337| .488 392
K7-1 | 1695 1393| 1155 1190 .409| .381| .317| .468| *

K8 1458 1362| 1164| 1139 1308 | :381| .353| .322| .432 392
K8-1 | 1497) 1403| 1222 1220 .396| .388| .377| .486| °

K9 1563| 1372| 1152| 1178
K9-1 | 1524| 1424| 1093 1221

.369| .364| .411| .428 399
.382| .388| .350] .498| -

1316

COMPARISON OF SULFATE, CARBONATE AND NITRATE OF POTASH.
1ES OF 1927. Acre YIELD AND GRADING OF CROP OF 1928

Acre yield Percentage of grades Grade index
Pl
NgF Plot Ave. M LS | SS | LD | DS F Plot | Ave.
‘ Ki1-4 1410 13 116 | 16 | 12 | 21 | 12 | 10 |.455
K1-5 1335 il 3139 |11 | 385 3 9 |.405
K1-6 1476 | 1397 3 6 | 36 9| 34 2| 10 |.425 437
K1-7 1366 a1 a3 11| 32 5| 11 [.408 | *
K1-8 1356 10 9126 11| 31 Za i I R T
K1-9 1442 6 BuSllIOI2 T 7113 |.420
K52 1320 11 5124 |16 | 20 | 15 9 [.431
K5-3 1261 | 1333 | 16 | 10 | 21 81382 | 2| 11 |.481 | .470
K5-4 1419 15 | 13 | 24 9130 1 8 |.499
B K72 1394 6 8|26 |14 | 28 8 | 10 |.416
ate] K7-3 1330 | 1380 | 20 | 11 | 18 | 11 | 29 2 DUl a07 |\, 438
3 K7-4 1416 0 4137 |15 | 24 9 | 11 |.392
ate| K8-2 1331 2 4140 | 11| 25 6 | 12 |.416
K8-3 1391 | 1389 3 5|28 (19 | 25 9 | 11 |.889 | .421
K8-4 1445 12 9l 22 L1581 =31 3 8 |.458
ate| K9-2 . 1194 3 S |L280 21 =D Vi W L R S
K9-3 1353 | 1347 5 6 | 37 8131 3 | 10 |.441 | .426
K9-4 1495 9.1 11 12612 1"30 2110 |.452
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Series of 1927. This series is a duphcate of the 1925 serieg *

(three additional replications of each treatment) on Field 1 ag
explained above. The fertilizer treatment for 1928 was identica]
with that for the previous series but ground limestone at the rate
of 400 Ibs. per acre was added because this soil was considered toq
acid for best results. Growth was satisfactory and uniform byt
yield was much reduced by the .extremely wet season.

Sorting results on this series, presented in Table 13, .indicate‘

slightly highest yield for the su‘lfate plots and best gradlng for the
carbonate plots.

Summary of results for two years in Table 14 also show the best
grading for the carbonate plots but the lowest yield. The triple
combination (K9) had somewhat the best average yield.

- TaBLE 14. COMPARISON OF SULFATE, CARBONATE AND NITRATE OF POTASH

SERIES OF 1927. SUMMARY OF 2 YEARS

Acre yield Grade index

2

TOBACCO STEMS AS A SOURCE OF POTASH

Tobacco stems (midribs of the leaf) contain about 69, of potash
and for many years have been used by some growers for tobacco
land. Besides potash, they also contain around 2.19; nitrogen,

.59, phosphoric acid and about 49, of lime. They also add
organic matter to the soil.

Source Average Averag
of Plot or for
potash No. 1927 1928 Ave. |[Treatment.| 1927 1928 Ave. |Treatm
K1-4 | 1273 | 1410 | 1342 .394 | .455 | .425 1
Sulfate K1-6 | 1261 | 1476 | 1318 1342 .372 | .425 | .399 417
K1-8 | 1276 | 1356 | 1316 .345 | .511 | .428 7
K5-2 | 1230 | 1320 | 1275 .410 | .431 | .421 :
Carbonate K5-3 1246 | 1261 | 1254 1297 .394 | .481 | .438 .439
K5-4 | 1307 | 1419 | 1363 .421 | .499 | .460 J
24 Nitrate K7-2 | 1271 | 1394 | 1333 .419 | .416 | .418
14 Carbonate| K7-3 | 1250 | 1330 | 1290 1330 .380 | .507 | .444 .407
K7-4 | 1318 | 1416 | 1362 .326 | .392 | .359
K1-5 (11250 [ 1385 | 1293 .389 | .405 | .397
Sulfate K1-7 | 1258 | 1366 | 1312 1329 .413 | .408 | .411 .403
K1-9 | 1320 | 1442 | 1381 .380 | .420 | .400
14 Sulfate K8-2 | 1319 | 1331 | 1325 .396 | .416 | .406
146 Carbonate| K8-3 | 1280 | 1391 | 1336 1352 2869 110 389" 1% 379 415
K8-4 | 1345 | 1445 | 1395 .463 | .458 | .461
14 Sulfate K9-2 | 1292 | 1394 | 1343 .414 | 385 | .400 3
14 Carbonate| K9-3 | 1319 | 1353 | 1336 | 1356 | .365 | .441 | .403 | .410
14 Nitrate K9-4 1284 | 1495 | 1390 .403 | .452 | .428 -
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: In order to see whether they can be used to advantage as the
1y source of potash three plots were included in the potash

ies of Field 1 in 1927. The formula for these plots was as
ollows :
-rf Nutrients per acre
Carrier Pounds
§ per acre NH;s P20s X;0
ems 2810 @31 14 179.8
‘ottonseed meal 1060 86.9 30.7 20.2
litrate of soda 212.7 40.0
Rrotar ... 200 4.7 200

The stems were applied at the same time as the fertilizer in 1927.
The yield and sorting data are presented in Table 15.

‘gnm 15. YIELD AND SORTING DATA ON STEMS ProTs. Crop oF 1927

i

7 1 Yield per acre Percentage of grades Grade index
9;,: Plot | Ave. L M | LS | SS |LD{| DS | F B Plot | Ave.
1222 9 7|12 8 | 40 4 | 13 7 |.376
1186 | 1266 4| 41|25 51|39 3l k12 8 |.372 | .394
2 1390 12 7119 7 | 41 1 9 4 |.435

3

The replicates in this series are not very consistent since the
4—2 plot was very much higher than the others both in yield
1 quality. The average of both yield and grade index is about
> same as for the sulfate of potash plots (K1-5, K1-7, K1-9) which
ere immediately adjacent to them.

This series of three plots on Field 1 was continued in 1928, the

tilizer being the same except for the addition of 400 lbs. of lime-
1e per acre. The stems were plowed under in the spring.

\The sorting data for 1928 are presented in Table 16 along with
espondmg data from the sulfate and carbonate plots for com-

rison. From these data it is apparent that there has been as

od yield and quality as where other sources of potash have been

’d. The grading is particularly good.

g

> 16. STEMS AS A SOURCE OF PoTASH. ACRE YIELD AND GRADING OF

2 Crop oF 1928
'I' ~ Acre yield Percentage of grades * Grade index
- Plot j
| Ng. Plot Ave, L MOES E 8 L EDORDE | OB Plot Ave.
4 K14 1292 | .... |11 | 11 | 24 | 14 | 24 8 8 | .498
i ez N o 0 L W e e W R el (D i R Mt T | S0 T e ) P AR R R .486
3 014201 1878 o L 16 12 A8l 12 Sl 4 8 | 475
6 plots e Re el WA e el byl B s S o o R I o

te | 3 plots CT O e R s M RS et e e
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EFFECT OF DIFFERENT POTASH CARRIERS ON REACTION OF THE SOIL

In order to see whether the continuous application of any one or
any combination of these potash carriers would shift the reaction
of the soil, samples were taken from the ten plots in the 1925
series, (1) before sowing the fertilizer each year and (2) just after
harvesting the crop. The reaction was determined electrometric.
ally with results as follows: :

TABLE 17. Soi. REACTION (pH)A OF Porasm PLOTS. SERIES OF 1925

Source » 1925 1926 1027 1928
£ . Pl
potash No. May | Sept. | May | Aug. | May | Sept. | May [July 13%
St K1-2| 6.02 | 584 | 6.03 | 5.73 | 6.08 | 5.94 | 5.81 | 5.74
K1-3| 5.09 | 500 [ 5.21 | 4.65 | 5.10 | 4.75 | 5.08 | 4.67
Earbonate K5 553 | 545 | 5.72 | 545 | 5.89 | 5.42 | 559 | 5.51

K5-1| 521 | 525 | 531 | 5.11 | 5.32 | 5.25 | 5.24 | 4.99

24 Nitrate | K7 531 | 540 | 547 | 4.93 | 5.62 | 5.09 | 5.31 | 5.04
14 Carbon. | K7-1| 530 | 5.03 | 5.12 | 4.41 | 5.19 | 4.71 | 5.10 | 4.93

14 Sulfate | K8 5.26 | 5.27 | 5.41 | 493 | 554 | 5.29 | 540 | 5.05
¥ Carbon, | K8-1| 5.10 | 5.05 | 5.04 | 5.19 | 5.18 | 4.81 | 5.08 | 4.92
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14 Sulfate | K9 5.05 | 5.15 | 519 | 5.02 | 547 | 5.06 | 5.16 | 5.09
14 Carbon. | K9-1| 5.05 [ 5.12 | 4.95 | 4.84 [ 5.33 | 5.05 | 5.02 | 4.95
14 Nitrate
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e taken from each plot. Summary of the analyses are presented
Table 18.

‘ BLE 18. Potasa AND SULFUR CONTENT OF ToBAcCO TREATED WITH
DIFFERENT CARRIERS OF POTASH. AVERAGES OF DUPLICATES

Roures Giades Total Sulfur Potash

potash
Darks 0.57 8.31
Seconds 0.57 8.66
Both 0.57 8.49
Darks 0.50 7.76
Seconds 0.43 8.47
Both 0.46 8.13
Darks 0.43 8.38
Seconds 0.43 8.62
Both 0.43 8.50
Darks 0.53 8.09
Seconds 0.51 8.18
Both 0.52 8.13
Darks 0.57 7.97
Seconds 0.51 8.32
Both 0.54 8.15

* Crop two-thirds grown.

Although the reactions have varied considerably during the four
years of this test, there seems to be no definite trend in any one
direction for any of the plots. Comparing the reactions of May,
1925 with those of May, 1928, they are found to be almost
identical in all cases. The result is the same when the reactions
of September, 1925 are compared with those of August, 1928.
We may conclude from this that when such potash carriers in
these quantities are applied annually to this type of soil there is
very little if any permanent change in reaction.

EFFECT OF POTASH CARRIERS ON THE CHEMICAL COMPOSITION OF
THE TOBACCO

For reasons previously mentioned it is desirable to get the plant
to absorb as much potash as possible and to keep the sulfur content
low. In order to see whether the potash carrier has any effect on
the quantity of these elements absorbed, samples from the ten
plots of the series of 1925 were analyzed by the Station Chemistry
Department. Two grades, seconds and darks of the crop of 1926,

will be noted in this table that the most sulfur is found in the
. when sulfate of potash is used as the source of potash. The
st amount of sulfur is found when nitrate or carbonate are used.
rease in the sulfur content of leaves following increase in ferti-
r sulfur has been noted in our previous experiments at this
ion (Bul. 10, p. 46) as well as by other investigators there
itioned. The differences in the potash content of the leaves
perhaps too small to be of importance.

‘CONCLUSIONS FROM ALL POTASH 'EXPERIMENTS TO DATE

‘1. There are about 35,000 pounds of potash per acre in the
Pper eight inches of soil on the experiment station farm. This
is typical of a large part of the tobacco section.

. This supply of potash is not sufficiently available to meet
needs of a tobacco crop and yearly additions of fertilizer potash
necessary. 3

. When all potash is omitted from the fertilizer, the grading of
tobacco is affected, beginning with a decline the first year and
dering the leaves worthless in about three years.
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4. Such leaves are thick, dry, non-elastic (boardy) yellow and

of very inferior quality generally.

5. One hundred pounds of potash per acre is not sufficient t
maintain the quality of the leaf. iR :

6. Up to the present there has been no benefit from raising the
quantity of potash to 300 pounds in the fertilizer.

7. Reducing the potash has not seriously affected the acre yielq

of tobacco. :
8. It has had an injurious influence on the fire holding capacity.

9. Reducing the quantity of potash in the fertilizer has mate-

rially reduced the percentage of potash in the leaf.

10. The substitution of sulfate of potash-magnesia for high
grade sulfate of potash has been of no advantage on the soil where
tested but may be beneficial in preventing sand-drown in lighter
soils.

11. Its use has lowered the grading ‘and fire holding capacity.
It has not increased the yield.

12. Tt increased greatly the magnesia content of the leaves but
reduced the calcium and to a less degree, the potash.

13. It increased the sulfur content of the leaves.

In comparing sulfate, carbonate and nitrate of potash:

14. Carbonate gave the best grading but, the lowest yield. It
also gave the best fire holding capacity.

15. Nitrate was satisfactory from all standpoints but should
not be used in excess on account of its high nitrate content.

16. Most consistently good results were secured from a combi-
nation of the three sources of potash, deriving one-third of the
required potash supply from each carrier. .

17. The. quantity of potash absorbed has not been influenced
by the carriers used.

18. The use of sulfate has increased the sulfur content of the
leaves. The use of carbonate or nitrate gave a smaller quantity
of sulfur in the leaves.

19. The reaction of the soil has not been changed perceptibly
by using any of these carriers for four years.

20. Tobacco stems have also been a favorable source of potash
for tobacco. '

ErreEct oF FErTILIZERS ON THE COMBUSTION
or ToBAcco

In the Report of the Tobacco Station for 1927 (Tob. Sta. Bul. 10)

an introductory article on this subject was published and all data -

on the crops of 1925 and 1926 were presented. The present
report is a continuation of that account and gives results of burn
tests on the crop of 1927.
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When the Havana Seed crop of 1927 was sorted, sample hands
e four grades were taken from each plot, labelled angi fermented
six to eight weeks in the sweat room of the W. S. Pl_nney ware-
se in Suffield. The case of samples was left undisturbed to
ergo a natural sweat at the warehouse until October, 1928
2n it was taken to the Station where strip burn tests were made

G. 16. Making strip tests on combustion. A, Electrically heated
r ignition. B, Holes burned in leaf. C, Metronome for timing.

 an electrically heated filament. Five leaves were tested from
h hand, each in four different places making a total of 20 tests
‘om each hand. The leaves were just moist enough to handle
1 without breaking. The leaf was ignited near the midrib and
in such position that the flame progressed straight upward
ween the lateral veins. A metronome was used for counting
1 60 seconds was considered the maximum, i. e., the count was
lopped at 60 even though the leaf continued to burn.

[he crop as a whole had an unusually long fire holding capacitye
i most of the plots so many of the tests ran to 60 seconds that

‘averages showed only very small differences. The unusually
ng duration of burn-—longer than any station crop yet tested—
robably due to the wet growing season of 1927.

THE POTASH SERIES

ere are five series of potash plots, each of which will be dis-
d separately.
igh Grade Sulfate of Potash vs. Double Sulfate of Potash-
fnesia. The crop of 1927 was the fifth consecutive crop raised
ese six plots. Burn records for the two preceding crops are
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recorded and discussed in Tobacco Station Bu1.110, p. 30. Burp
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records for the 1927 crop and three year average are presented in

Table 19 below.

TABLE 19. SULFATE OF POTASH VS. SULFATE OF POTASH-MAGNESIA,

: STRip
BurN TEesTs ror 1927 Crop

i Duration of burn in s:econds
Source .
Plot of Ave. of
No. potash ¢ all Both 3 year
Darks | Mediums| Lights | Seconds | grades plots averaga
K1l Bl sede | sen | 58.8 | 58.9 .
igh grade ; ; e 4 . i
K1-1| sulfate | 550 | 59.4 | 54.6 | 57.8 | s67 | 377 | 412
K2 Sulfate of 59.9 58.8 Fat M 52.6 a7:1 56.7 36
K2-1| Pot. Magn.| 52.1 56.7 " |2 57.3 59.2 56.3 Y -6
K3 | Onehalf | 550 | 588 | 505 | 60.0 | 558 | so | oo
K3-1 from each| 56.9 59.3 55.8 57.2 57.3 - :

The fire holding capacity of all grades on all six plots was very
high and the differences are probably too small to be significant.
Comparing the three year averages (each figure representing 480
tests) there appears to be a small but constant difference in favor
of high grade sulfate. It is questionable whether this difference
is sufficiently large to offer serious objection to the use of double
manure salts.

TABLE 20. CARBONATE, NITRATE AND SULFATE OF POTASH. SERIES OF
1925. StrIP BUrRN TESTS FOR 1927 CroOP
Duration of burn in seconds.
Pl Soufr o Ave. for
ot [0} 3
All treat- 3 yeat
No. potash Darks |Mediums| Lights | Seconds | grades r:leea\:xt —aiefi )
K1-2 | Sulfate 58.2 543 56.6 48.3 54.4 52.6 44.2
K1-3 5155 47.7 54.3 49.5 50.7 :
KD Carbonate 54.9 56.6 54.8 585 55.0 55.8 49.9
K5-1 58.0 49.8 59.6 59.3 | 56.7 :
K7 24 Nitrate 55.5 HbiH 48.1 57.2 54.1 45.9
Bt | 34 Onbon. | 56 e ) Mgl [Sdl] texla | PRL
K8 14 Sulfate 55.3 56.4 57.4 53.4 55.6 ] 452
Kot < Cosbon, 525 1 669 [an7. B Iasrbindt | *°
K9 14 Sulfate 59.6 50.2 50.1 58.8 54.7 = 47.8
TeoliliBe Garhon b Beige i HIBGR G N et gl Y A | 2
14 Nitrate
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mparison of carbonate, sulfate and nitrate of potash. Ten of
plots were started in 1925, the other 22 in 1927. Burn tests
e series of 1925 are recorded in Bul. 10, p. 32. No previous
‘on the 1927 series has been made. Strip burn tests for the
crop are presented in Table 20 and Table 21.

results agree with those of the two previous years. The
nate plots have a slightly higher fire holding capacity than
ers while the sulfate tobacco is lowest. These differences,
er, are quite small. It will be noted that the heavier grades
a somewhat longer fire holding capacity which in general is

agreement with results of previous years. This is partly
to the fact that the light grade leaves were so thin that the
of fire consumed to the margin of the leaf before 60 seconds

thus lowering the average.

1. CARBONATE, SULFATE AND NITRATE OF POTASH. SERIES OF
1927. STrRIP BURN TESTS FOR 1927 CroP

L Duration of burn in seconds
7 o Average
h No.
2 Darks |Med’'ms| Lights | Seconds gréglles trea:r;ent.
K1-4 e B 17OE A8 3 56 00 593
K1-5 34.9 | 49.5 | 46.6 | 55.9 | 46.5
%i-g 55'§.§ ggg 473 | 58.5 | 54.8
- ‘ : 55.6 | 57.6 | 55.3 J
K1-8 55.1 | 669 | .... | .... | 56.0 =
K1-9 58.1 | 572 | 53.4 | 57.7 | 56.6
K5-2 56.4 | 60.0 | 58.7 | 58.9 | 58.5
e K5-3 58.6 | 59.2 | 59.8 | 58.0 | 58.9 56.0
K5-4 51.9 | 52.8 | 46.9 | 51.2 | 50.7
ate K7-2 59.0 | .... | 51.7 | 580 | 56.2
onate K7-3 55.8 | 57.7 | 55.2 | 54.6 | 55.8 56.2
K7-4 59:8 vz o 56.6 | 55.7 | 56.9
: K8-2 56.7 | 54.3 | 57.7 | 59.7 | 57.1
onate K8-3 52.7 | 53.8 | 51.7 | 59.2 | 54.3 56.5
K8-4 56.3 | 59.9 | 56.8 | 59.3 | 58.1
K9-2 51.2 | 54.6 | 47.0 | 57.5 | 55.1
K9-3 53.9 | 51.3 | 56.9 | 54.8 | 54.2
onate K9-4 51.6 | 49.6 | 54.7 | 56.3 | 53.1
K9-5 573 | 57.7 | 55.8 | 59.5 | 57.6 55.4
K9-6 98605210 0ER1IB3 157 90 54 3
K9-7 52.6 | 56.1 | 58.3 | 58.6 | 56.4
K9-8 58.7 | 58.1 | 54.8 | 55.5 | 56.8

- own in Table 21, the fire holding capacity of the series of
Wwas Somewhat the lowest on the sulfate plots but practically

€ 1n all the others.

- Pacco Sterps. In the 1927 series of potash plots, there were
.IOtS which received all their potash from tobacco stems.
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These were the N4 plots of previous years '(1922—265 which re.
ceived the largest application of sulfate of ammonia and conge. -

quently had the poorest burn (Bul. 10, p. 24). It is not unlike]
that there was a carry-over effect from previous treatment ang
this should be kept in mind in judging the tests of at least the
first year.

Results of the tests on the 1927 crop are presented in Table 22

TABLE 22. StEMs ProTs. STRIR BURN TEST oN CroP or 1927

Duration of burn in seconds
Plot No. All Average for
: Darks {Med’'ms| Lights | Seconds| grades. treatment,
K14 51.1 | 52.3 | 45.8 | 53.4 50.7
K14-1 459 | 59.6 | 57.1 | 58.2 55.2 53.8
K14-2 56.541.55.9.1.52:5 | 57.5 55.5

The average burn of all (53.8 seconds) is practically the same
as for the adjacent sulfate of potash plots.

Quantity of potash. In order to determine the optimum
quantity of potash which should be applied in the fertilizer, six
plots were started in 1926. The 1927 crop was therefore the second
one. Burn tests for this year, presented in Table 23, show that
there has been a decided drop in fire holding capacity where no
potash has been applied for two years but that otherwise 100
pounds per year has been just as effective as 200 pounds in keeping
up the burning quality. . Whether this will be true for a longer
period of years is yet to be tested.

TABLE 23. QUANTITY OF POTASH, SERIES OF 1926. STrRiP BURN
TEsTSs oN THE 1927 Crop
Duration of burn in seconds.
Qua:ftity 1;\}(:5 f?verageB?)ft 8
potash Darks [Med'ms | Lights |[Seconds | grades plots
None K11 37.0 34.2 | 35.6 36.3
: Ki11-1 300 36.3 | 37.0
100 1bs. K12 57.1 | 58.8 | 57.1 | 58.4 | 57.8 57.0
Ki12-1 55.6 | 53.8 | 55.9 | 60.0 | 56.3
200 1bs. | K9 59.6 | 50.2 | 50.0 | 58.8 | 54.5 55.6
K9-1 59:2° | i eh80 621 | 56.8

Comparison of Table 23a with Table 23 shows that the reduction

in fire holding capacity was not serious the first year.
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BLE 23A. QUANTITY OF PoTAsH; SERIEs OF 1926. STRIP BURN

' Duration of burns in seconds
~ Quantity Plot Average of
i DR No. All Both
potash Darks |Med’'ms | Lights [Seconds | grades plots
one K11 23.0 | 31.9 | 49.4 | 40.8 | 36.3 38.9
K11-1 26.0 | 453 | 41.4 | 52,9 | 41.4 i
 1bs. K12 22.0 | 46.4 | 50.6 | 40.6 | 39.9 39.9
f Ki12-1 18.1 | 35.9 | 57.2 | 48.8 | 40.0 8
1bs. K9 11.5 | 59.0 | 58.9 | 53.6 45.2
\ - K9-1 41.5 | 42.2 | 56.9 | 41.7 i

TesT For 1927 Cror

¥

1927 the series was extended by the addition of 18 plots on
d 1. Burn tests for the first year (presented in Table 24)
only a small reduction in fire holding capacity for the first
r where all carriers of potash were omitted.

BLE 24. QUANTITY OF PoTAsH; SERIES oF 1927. STRIP BURN

Duration of burn in seconds
ounds Plot
3f H No. : Average of
2Las, Darks |Med'ms | Lights |Seconds | All grades | Treatment.
K11-2 S2IEHN 56 301515 157 4 54.5
K11-3 55.2 | 36.8 | 56.2 | 58.0 51.5
Ki11-4 53.6 | 60.0 | 60.0 | 54.4 56.5 53.9
K11-5 54.4 | 55.5 | 52.1 | 49.7 52.9 :
K11-6 53.6 | 52.5 | 58.1 | 55.1 54.8
K11-7 57.5 | 48.4 | 54.3 | 52.2 53.1
; K12-2 A9 58.5 | 58.3 55.5
bs. K12-3 53.9 | 60.0 | 58.6 | 58.8 57.8 57.2
Ki12-4 58218 5760|1580 1 KT 57.9
K9-5 573 | 52.7 | 55.8 | 59.5 57.6
s K9-6 56,811 520k 51 .3 1H 7D 54.3 56.2
R K9-7 ~62.6 | 56.1 | 58.3 | 58.6 56.4 ‘
K9-8 58.6 | 58.0 | 54.8 | 55.5 56.7
K13 60:0 | '57.8"| "58.7: " 520 57.1
K13-2 56.9 | 57.0 | 56.0 | 59.4 57.6
(e K13-3 dio | I s S 5 56.3 56.9
K13-4 56:9=110 58 0 EHTI0 o 58.0
K13-5 SLI0L] 5800878 | 571 56.0

NITROGEN SERIES

0 1927 we had four sets of plots where nitrogen fertilizers were
€r comparison. FEach is discussed separately below.
a plots.

Burn tests for previous years on some of these

were discussed in Bulletin 10, p. 29. Three plots received
their nitrogen from urea, three received one-half of their
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nitrogen supply from urea, while three others, which TeCeivag
none of their nitrogen from urea, served as controls. Total quantit

of nitrogen as well as the other food elements were the same on ajj -

Strip burn tests on the crop of 1927 i o 7F

bt ‘ , presented in Tah
below indicate a slight reduction in fire holding capacity %;h2
the entire nitrogen supply was frofm urea but there was no reduecn

TABLE 25. Urea ProrTs. §TR1P BurN TEsTs onx Crop of 1927'

Duration of burn in seconds.
ngot Amount of y i 3
3 15 urea

Darks | Mediums| Lights { Seconds grgcllles Ti;fx:?xi‘ a?;’eyra
N1-5 58.6. | 588 e 558 158 A5G 3
N1-6 | None GOLOI st 3 60.0 | 59.1 | 57.7 | 33
N1-7 58.3 | .56.7 | 59.1 | 589 | 582 4
N8 14 nitrogen | 58.9 56.3 579 59.9 58.2 P
N8-1 fromurea | 56.9 | 559 | 574 | 587 | 57.2 | 57.1 | 344
N8§-2 57.3 50.4 570 58.7 | 55.9 )
N9 | All nitrogen | 45.2 | 57.7 | 503 | 59.5 | 53.2
N9-1. from urea | 53.1 55.4 55.9 58.6 55.8 54.1 31.9
N14 52,6 | 59.8 | 53.5 | 478 | 533 3

tion when one-half of the supply was from urea. The differences, -

hoyvevpr, are small and would probably not constitute serious
ob]ectlop to a full urea formula if it were desirable from all other
standpoints.

_Single sources of nitrogen. On these plots (started in 1926)
six different nitrogen carriers, each used in turn as the only source
of nitrogen in the formula, are under comparison. Tests of the
previous year are discussed in Bulletin 10, pp. 26 and 60. The strip
tests of the 1927 crop presented in Table 26, show that sulfate of

ammonia gave the lowest fire holding capacity. In this and other

TABLE 26. SINGLE SOURCE OF NITROGEN Prors. Strip BurN TESTS O

Cropr oF 1927

Duration of burn in seconds.

Plot S £

No. S All %;’eea't?f

Darks | Mediums| Lights | Seconds | Grades ment

N11 |C. S. Meal AU e B el il 52
N12 | NitrateSoda] 56.1 |...... .| . .0 59.9 58:8 ggﬁg
N13 [Sulfate Am. 4430l BN 55.6 49.9 49.9
N14 U1_‘ea, 52.6 59.8 53.5 47.3 53.3 53.3
N22 Ngtr. Lime G52 I e R 59.7 R e
N23 |Nitr. Lime T s ] [l o 59.7 STH al.5
N240Caster Pomy 167 00y il h 59.7 58.7 58.7

) L e i e e R
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1
A

of the same year it has been noted that the depression of
lding capacity from the use of sulfate of ammonia was not
nounced as in the two previous years. The heavy rainfall
7 may have had an influence. The fire holding capacity of
trate of soda plot is very high again in 1927, as it was in the
jing year. The same was true of the nitrate of lime plots.
~ these plots showed distinct signs of nitrogen starvation
o the latter part of the wet growing season and the cured
oo was of poor quality. The long fire holding capacity may
o to the absence of hindering nitrogen compounds in the leaf
- than to any specific effect of the nitrates of lime and soda.
ary to the popular impression, castor pomace had no unfav-
> influence. ;
sentrated formula. The trend of recent years is toward a
concentrated fertilizer. This has obvious advantages pro-
‘the quality and yield of the crop are not adversely affected.
oncentrated formula (18-14-18) described in Bul. 6, p. 16,
lightly modified in 1927 and was composed as follows:

CONCENTRATED FORMULA (PER ACRE)

il

L R S RS 286 Ibs.

I itrate of potash .. .« iaa . ..250 1bs.

B oo te of potash i . L il ches s 129 1bs.
B fonatclof magnesia. - oh ek Vil s 31.3 lbs.

s extremely concentrated formula (28.5-0-28.5) contained
hosphorus because experiments on this field indicated no
from use of phosphorus.
e no previous report on the burn tests of tobacco from these
1as been made, records for the crops of three years are pre-
| in Table 27. There is a small reduction in fire holding
=
‘ CONCENTRATED FERTILIZER.
A 1925-26-27

B
e

StriPp BURN TEsTs oN CROPS OF

..:’f" Duration of burn in seconds

II Darks Mediums ‘ Lights Seconds Sy ave.
".I!_~ Plot | Tre-
11925 | 1926 | 1927 | 1925 | 1926 | 1927 | 1925 | 1926 | 1927 [ 1925 | 1926 [ 1927 | all | at-
- : Gr. |ment
. 149.3| 9.7|54.4/48.1|23.3|59.9(49.4|56.8(59.2|56.1/52.4|59.0(48.2(46.8
~ 149.0| 9.9/50.9(42.1|33.0[58.4(41.9|45.9|59.4/|48.1|49.0(57.9/45.5

C (34.8| 6.9(57.4[44.0(32.2|56.8|40.5(47.3|53.6/46.9(45.0(59.6(44.0/41.0
~_132.2(19.1]50.7|21.8[13.0(44.5/44.3|47.3[54.2[40.2[45.2|47.1|38.3

2
ity due to the concentrated formula. Since, however, it is
rtain just which constituent of this fertilizer is responsible,
ould not be justified in concluding that other concentrated
ires would have the same effect.
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_ Nitrate of soda vs. nitrate of lime. The object of this series of -
eight plots was to compare nitrate of soda with nitrate of lime 55
In the first com. -

the source of mineral nitrogen of the fertilizer.
parison one-fifth of the nitrogen was in mineral form, while in the
second, one-half was in mineral form. The series was begun in
1927. Results of the burn tests of the first crop, presented ip
Table 28, indicate that the burn was excellent on all plots ang
there were no significant differences where the two kinds of nitrate
were compared.

TABLE 28. NITRATE OF LIME Prots. STrRIP BURN TESTS oN 1927

Crop
Duration of burn in seconds
Plot Nitrogen Average
No. Source All of
Darks |Med'ms | Lights | Seconds| grades | treatment,

N1-8 ¥ N.in 47.0 | 52.7 | 58.5 | 55.9 | 53.5 55.8
N1-9 Nitr. Soda 58.4 | 57.3 | 59.0 | 57.4/| 58.0 E
N16 % N. in 60.0 | 58.5 | 59.2 | 60.0 | 59.4 59.2
N16-1 Nitr. Lime 58.1 | 59.8 | 58.7 | 60.0 | 59.1 ¢
N2-3 15 N. in 588 | 54.4 | 56.4 | 58.9 | 57.1 57.0
N2-4 Nitr. Soda 52.0 | 59.8 | 59.3 | 56.7 | 57.0 e
N18 14 N. in 59.8 | 59.2 | 56.3 | 58.9 | 58.5 58.2
N18-1 Nitr. Lime Dbt 083 L 08: 90 E168.9) |87 3

LIME SERIES

Field VIII was heavily limed each year up to 1925. Since the
soil was then found to have a reaction somewhat above neutral
no more was applied. Strip tests on the crops of 1925 and 1926
are recorded in Bulletin 10, p. 33. Tests on the 1927 crop, recorded
below in Table 29 agree with those of preceding years in showing a

TABLE 29. LimMe Prots. Strip BurN Tests on Frerp VIII
ToBacco ComPARED WITH No-LiME Prots. Cropr or 1927

Duration of burn in seconds .
Plot Lime
No. treatment All Treatment
Darks [Med'ms| Lights | Seconds| grades | averageé
Ll 471 | 34.0 | 40.6
L2 . A fel 54.6 | 54.6
L3 TS 460 | .. 405 oans | 207
L4 55.3 | 42.6 42.7 | 46.9 |
N1-5 : 53.6 | 58.8 | 55.8 | 56.4 | 56.3 57.3
116 ol e e 60.0 | 57.3 | ... | 60.0 | 59.1
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nct reduction in fire holding capacity where lime is heavily
d.

n another series of plots on Field I where the effect of different
tilizers on black rootrot was being tested, one-half of each plot
s heavily limed each year beginning with 1924. Burn tests for
‘and 1926 were recorded in Bul. 10, p. 33. Those for the 1927
, given in Table 30 below, show some depressing effect of lime -

STtrRIP BURN TESTS oN LIMED AND UN-
Cror oF 1927

E 30. LiMe Prorts.
fED ENDS OF THE BLACK ROOTROT SERIES.

Duration of burn in seconds
Lime Treat- Three
treatment ment year
Darks [Med'ms| Lights | Seconds| Ave. Averg.ge
Lime 34.1 ol
No Lime 52.9 HIELBE L 56.8 54.1
53.6 | 43.9 57.2 57.0. 5
Lime FELEAS 34.2
55.4 433 ad
No Lime 600 b as B8R 3
60.0 | 59.4 | 56.3 | 58.7 | 989
Lime 374 42.8
422 22.9 | 36.3
No Lime 59.7 | 59.5 | 58.1 | 59.4 9
59.9 | 60.0 | 59.7 | 58.3 | 99
e eof all lime plots. . /L0 TR 35.4 26.5
§ i etol unlimediplots. . .0 i 56.5 39.8

measured by the strip test. In this table it will be noted
he acid fertilizer (T1) still further reduced the fire holding
ity. This effect, which is probably due to sulfate of ammonia,
50 very evident in the preceding years.

ns for the depressing effect of lime are discussed on p. 198.

UNFERTILIZED TOBACCO

are two small plots on the station farm where tobacco has
rown continuously since 1924 but without the addition of
ilizer. The tobacco grown here has been short and very
T, in fact, not worth harvesting. In order to see what effect
lizer as a whole has on burn, the crops of 1926 and 1927

ted. The results, presented below in Table 31, show that

B 1 N N To R ¥ Y LY T
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the fire holding capacity of this tobacco was just as inferior ag the

quality. This was probably due to the potash shortage becauge
the plants in the field showed symptoms of shortage of this elemer

and also because other tests have not shown such a depressioy,

from shortage of either nitrogen or phosphorus in the fertilizer.

TaBLE 31. UNFERTILIZED PLOTS COMPARED WITH STANDARD FERTILIZED p; a

Burx TesTs oN CrOPS oF 1926-27 . £

Plot

Duration of burn in seconds

Fertilizer Darks - Mediums Lights Seconds 3

No. ~ AVer:

1926 1927 1926 1927 1926 1927 1926 1927 treaft%

Ntrl | None e AR e s LGS SE oS
Ntr 2 B s o Ses s a0 | B3 | 0

N1 | Standard| 10.6 | .... | 162 | .... | 308 | .... | 440 | ... | 37

N1-5 G s e e L | 550 |

INFLUENCE OF THE SEASON OoN COMBUSTION

In making the fire holding capacity tests on the crop of 1927
it was observed that, irrespective of fertilizer treatment, all the
tobacco had a much better fire holding capacity than the tobacco
of the preceding year. In order to check on our impressions, an
average of all burn tests on crops of the two seasons was calculated.
The average of 7,460 tests for 1927 was 54.6 seconds as compared
with an average of 27.4 seconds for 5,400 tests on the 1926 crop.

Since the fertilizer treatment, except for a small number of plots, .

had been the same and the tests were made in the same way at

the same time of year and under the same conditions, the con- =

clusion seemed warranted that the difference was due to the
season. Inquiry among tobacco dealers disclosed the general

opinion among them that the crop of 1927 was an unusually free =

burning one. ,

When the weather records for the two seasons, as recorded at
the station farm, were compared, the most apparent difference
was found to be in rainfall. During the period from the application
of the fertilizer to the last day of harvesting the rainfall in 1926
was 6.33 inches and in 1927 for the same period it was 13.26 inches,
i. e., when the rainfall was doubled, the fire holding capacity was
also doubled.

In order to see whether this same rule would apply to the pre-
ceding vears, the rainfall for 1924 and 1925 was tabulated (Table
32) along with the average burn. As indicated in this table the
correlation in the extremely dry year 1924 was about as anticl”
pated, viz., extremely poor fire holding capacity. It is a matter
of history well known to all dealers that the 1924 crop was the
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rest burning crop in many years. The correlation in 1925,
rever, is not so good, i. e., the fire holding capacity was lower
n expected. This may be partially explained by the fact that
pe of the burn tests for that year were made before sweating
» tobacco, and unsweat tobacco never burns as well, but even
en allowances are made for this, it is apparent that the 1925
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} 17. Rainfall records during tobacco growing season for six years.
1t of black column indicates amount of rainfall in one day.

LE 32. CORRELATION OF RAINFALL AND FIRE HOLDING CAPACITY

Date of Last day Rainfall . Average Number
3 apphcgpxon of of during Fire Holding of
B[ fertilizer harvesting this period capacity test made
. - June 1(?) Aug. 12 3.57 9.2 720
| May25 | Aug. 10 12.02 32.1 4,360
May 23 Aug. 16 6.33 27.4 5,400
; May 20 Aug. 10 *13.26 54.6 7,460
| May 22 Aug. 10 e T L T

d not burp so well as that of 1927. The explanation prob-
S in the distribution of the rainfall particularly the time of
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occurrence of leaching rains and a record of the leaching for each

season might be instructive. Distribution of rainfall at the station =~
in Windsor (supplemented where necessary by the U. S. Weather -

Bureau in Hartford) is presented in Tables 33, and Figure 4.

« This same relation of rainfall to fire holding capacity has been
observed by Haley and Olson (Rpt. Dir. Pa. Agr. Exp. Station
for 1927). They explain it as due to the greater absorption of
basic potassium, and the consequent increase in the water soluble
alkalinity of the ash of the plant during seasons of high rainfa]]
when the crop is maturing. -

TABLE 33. DISTRIBUTION OF RAINFALL IN INCHES oN ToBAcco
f EXPERIMENT STATION FARM. 1922-28*

By 10 day Periods

Year
Period -,

1922 1923 1924 1925 1926 1927 1928
May 1-10 3.01 1.24 1.44 .08 43 S
May 11-20 2.20 45 1.35 .73 1.66 .97 .6
May 21-31 21 .64 201 1.55 .22 3.24 1.70
June 1-10 .87 2.05 il 49 37 .39 1.62
June 11-20 1.38 .07 .01 1.61 .10 1.33 1.57
June 21-30 4.67 | .1.72 .90 1.28 1.39 .56 .97
July 1-10 2280 | AE 7T .01 Tn) 2 ml 87 | 2.20
July 11-20 1.39 .01 .22 27 .93 2.51 1.64
July 21-31 .89 3.24 31 3.71 1.33 1.79 1.08
Aug. 1-10 .85 1.17 1.41 3.5 .26 2.57 1.88
Aug. 11-20 3.60 1.40 1.99 .35 2.73 1.77 3.18

By Months
Year
Month

1922 1923 1924 1925 1926 1927 1928
May 5.42 2.33 3.70 2.36 2.21 5.04 2.30
June 6.92 3.84 1.62 3.38 1.86 2.28 4.16
July 5.16 5.02 54 5.00 2.26 5.17 4.92
Aug. 20 . 4.45 2.57 3.40 3.85 2.99 4.34 5.06

*Records of 1922-23-24 and May and June of 1925 from the Hartford
Station of the U. S. Weather Bureau.

MacNESIA HUNGER, OR SAND-DROWN

This malnutrition trouble has been more prevalent during the

season of 1928 than any other year the writers recall. Many °
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« who never saw it before are now quite familiar with it-
eld it has very distinct symptoms which are easy to diag-
er one has seen it a few times. The leaves fade out between
2ins to a light yellow or almost white, contrasting strongly
“the dark green pattern of the vein system. They do not

or turn down at the margins, as is the case with potash
+ but remain smooth and feel thick and stiff between the
The lower leaves are affected first but afterward the
ms may advance up the plant, even to the top leaves in
1e cases. In very advanced stages the yellow areas between
sins may die and turn brown. The most serious damage,
er, comes from checked growth of the plant and the lifeless
r of the cured leaves. On the sorting bench we have
se sand-drown leaves characterized by ‘‘double colors”,
defect in tobacco. The areas between the veins which
low or white in the field now are either brick red or yellow,
ing with the greenish brown of the remainder of the leaf.
: trouble occurs only during the years of heavy rainfall and
lways on porous sandy parts of the field where leaching
ected. Hence the popular name, “sand-drown’’.
alady is caused by the inability of the tobacco plant to
| the soil its required amount of magnesium, an element
 just as essential to the proper development of tobacco as
phosphorus or potassium. Like salt for the human being,
mall amount will suffice but it is absolutely essential. The
 in Connecticut we have rarely been troubled with mag-
ortage is due to its presence, in small amounts, in other
nts of the fertilizer. Unintentionally we have been giving

a sufficient ration for ordinary seasons in cottonseed,
omace, linseed, stems, manure and the like. All vegetable
lertilizers contain small quantities of magnesia. Until
resent year we have never observed sand-drown on our
L plots where we used as much as a ton of cottonseed meal
of combined meal and pomace per acre. But the occur-
eavy rains for two years in succession has apparently so
ed the available supply of magnesia that in 1928 we have
rouble even under these conditions on light land. Another
explanation of its prevalence in 1928 may be the frequency
ng rains during the growing season resulting in constant
of the magnesia as fast as it came into solution.

Substitution of concentrated synthetic products for a part
egetable organics may have made the trouble more wide
year, since these materials contain little if any magnesia.
ation we observed sand-drown to be worst where sulfate
nia was the only source of nitrogen. It is probable that
united with the magnesia and in this very soluble form
hed away. This would account for the severity of the
immediately after heavy rains. It was also quite common

\
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on the nitrate of soda and nitrate of lime plots. Where a large
part of the nitrogen was in urea it was also common in 1928 byt
not in 1927 and never so severe as on the sulfate of ammonia, plots’
_ The obvious remedy lies in putting more magnesia in the fert;.
lizer ration. Up to the present-year we have thought that 13

pounds of magnesia per acre—about the amount in a ton of .

F1c. 18. Steam sterilizing the seed beds with the antiquated town fire
engine. Soil can be sterilized to a depth of six inches in 20 minutes
with this outfit. Steam supply line at A goes to pan.

cottonseed—was sufficient. As a matter of precaution against the
unusual year, however, it may be a good policy for those who
have observed this trouble or who have unusually sandy land to
add more—perhaps double the dose.

There are a number of materials which may be used. Magnesian
lime or limestone (dolomitic limestone) may be applied to lands
which are acid enough to stand it. A hundred pounds of double
manure salts contain 10 to 12 pounds of magnesia. Cottonhull
ashes contain about the same amount. Wood ashes or other
vegetable ashes contain a somewhat smaller but valuable supply-
A ton of stems contains about 10 pounds.
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B A
Tue EFFECT OF SULFUR, AMMONIUM SULFATE, AND ALUMINUM

F SULFATE ON THE REACTION OF  SOILS

" In previous work at the Tobacco Station in Windsor (Tobacco
tion Bulletins 6 and 8) it has been shown that on account of
danger of black rootrot it is desirable to keep tobacco soils
y acid. The safety point was determined to be near 5.6 pH.
oils less acid than this (above 5.6 pH), especially during cold wet
ers, are favorable to black rootrot.

. On many tobacco soils where lime and wood ashes have been
d too freely the reaction has reached a point far beyond the
it mentioned, i. e., too alkaline, to produce a good crop of
obacco. Hence, it would be beneficial to the grower if some
thod could be found to increase the acidity of such soils. With
is in mind the present investigations were made.

umerous workers (see Bul. 189 of Rhode Island station with
ensive references and Tobacco Station Bul. 10) have found that
nonium sulfate increases the acidity of soils. Doran (2),
bard (3), de Long (6), Lipman and co-workers (4, 5), Simon
Schollenberger (7) also found that sulfur caused considerable
ase in acidity.

luminum sulfate is found to be useful in controlling soil re-
n as reported by Amsler (1). To what extent, however, the
ction is affected is not mentioned.

ek

LABORATORY EXPERIMENTS™

n preliminary tests, where 100-gram samples of sandy soil were
d, sulfur (fine powder) applied equivalent to 200 pounds per
, decreased the pH value about one-half unit. The results
€ corroborated with similar treatments on 500-gram samples
the same soils. The equivalent of 500 pounds of sulfur per acre
sed a decrease of about one unit. Increased application of
did not seem to decrease the pH wvalue correspondingly.
S preliminary test seemed to indicate that an application at
rate of 500 pounds per acre would be the optimum quantity
an optimum increase in acidity.

inother set of laboratory experiment was made in which three
ent kinds of soil were used and having the following original
values:

D

Elayraol Ao INWEE R it e e 1 R DRt 6.27
Sieoanicloiiitn s vl it s SNl R L ) B 6.25
Eandy soiliis nstiieesisvettl il e Sl s IR 5.42

*Credit is due to Dr. A. B. Beaumont, Mass. Agr. College, for suggest-
8 the laboratory phases of this work.
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As previously, 100-gram samples of these various soils were
made up to furnish four non-treated and triplicates of the following 4
treatments: :

Pounds per acre

PR AR E T 250 500 750 1000
9t Krbbnivn Shliate o 1w v pdag -l Bpe0 ) 3000 | 4190
30 Al Sulfate. i1 1732 3465 5197 6930
PR e L e SR e TR P

Ammonium Sulfate. ... 1030 2060 3090 4120
B SR e Sk 500 500 500 500

Aluminum Sulfate... .. 1732 3465 5197 6930

The amount of sulfur represents low, medium, high, and very
high applications Ammonium sulfate and aluminum sulfate are
taken in chemically equivalent amounts of sulfate, i. e., in the
first three treatments the quantities of sulfur is the same in the
various applications. In treatments 4 and 5, combinations of
sulfur with the other materials, 500 pounds of sulfur has been taken
as a medium constant amount of sulfur to use together with the
other two materials.

The samples were kept at normal moisture (most suitable for-
growing conditions) during the course of the experiments. Re-
actions were determined electrometrically after four and eight
weeks and the results are recorded in Tables 34, 35 and 36. Abbre-
viations used in the tables are:

S L =Sulfur
AlS = Aluminum Sulfate
AmS = Ammonium Sulfate

1, 2, 3, 4, =low, medium, high, and very high applications of
the various treatments.

Influence of freatments on clay soil. From Table 34 it is seen
that the original pH value of the clay soil was 6.27 (the figure in
parenthesis). Receiving nothing but distilled water, the pH had
decreased to 5.84 after four weeks and to 5.82 after the lapse of
eight weeks, thus showing practically no change after the .ﬁrst
decrease. In this case sulfur had.apparently been ox1dlz§d7
although not added. Simon and Schollenberger (7) in sulfoficatior
studies obtained a similar result in a field test, where no sulfur was
supplied. They report that the acidity was increased by 0.4 pI’CIr
as compared with 0.45 obtained in the results above. In computing
the actual decrease in pH values, it seemed most reasonable tO
consider the difference between the value of the checks after elght
weeks and those of the various treatments after the same time
interval.
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II;Applyirig sulfur at a rate of 250 pounds per acre decreased the

1 by 0.48; 500 pounds of sulfur gave exactly the same results in
1 weeks, but at the end of eight weeks the difference between
e two applications was hardly significant, since the actual
crease in the latter case was 0.54. Applying 750 pounds did not
em to work as quickly as the previous treatment, but had

: reased the pH by 0.65 at the end of eight weeks. A similar

ult was obtained in four weeks by an application of 1,000 pounds
.+ acre, which after eight weeks had caused a decrease of 0.74.

34. REeAcTIONS OF CLAY SOIL TREATED WITH SULFUR, ALUMINUM SULFATE
AND AMMONIUM SULFATE AFTER FouUr AND EicHET WEEKS

Average pH of triplicate Average pH of triplicate

treatments treatments
s Treatments
] After After Decrease After After Decrease
4 weeks 8 weeks in pH . 4 weeks 8 weeks in pH

27) | 5.84 5.82 0.45
; 5.77 5.34 0.48
i 5.36 528 0.54 Combined| Treatme|nts
5.50 517 0.65
5.22 5.08 0.74

i 5.47 5.15 0.67 S+4AlS1 5.23 4.95 0.87
- 5.17 5.20 0.62 S+AIS2 5.09 4.96 0.86
i 5.15 5.07 0.75 S4AIS3 4.86 4.83 0.99
] 4.76 4.84 0.98 S+A1S4 5.24 5.11 0.71
' 6.16 5.38 0.44 | S+AmS1 5.33 4.97 0.85
; 5.72 5.44 0.38 | S+AmS2 5.22 4.86 0.96
V 5.68 5.41 0.41 S+AmS3 5.31 4.98 0.84
3 5.76 5.37 0.45 S+AmS4 5.41 4.89 0.93

n application of aluminum sulfate at a rate 1,732 pounds per
e resulted in a decrease of 0.67 after eight weeks. The same
ult was obtained in four weeks when 3,465 pounds were used.
the end of eight weeks, however, the total decrease of the
ter treatment did not quite measure up to the result obtained
‘the lower application. Applying at a rate of 5,197 pounds
wed about the same result as for 3,465 pounds, although the
1 results showed a decrease of 0.75. The highest application
aluminum sulfate (6,930 pounds) decreased the pH value by
re than a unit after four weeks, after which time the maximum
ease apparently was reached as the values increased after the
Se of eight weeks, making the final result 0.98.
Using 500 pounds of sulfur in addition to the various applica-
1S of aluminum sulfate, the same relationship seemed to occur
tween the individual treatments, with exception of the highest
lication which markedly deviated from the rest. The sulfur
ded, on the average caused a decrease in pH values of about 0.2
t below the aluminum sulfate alone at various applications
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save the maximum application.
cedure unnoticed crept in, it is hard to explain that the highest
application showed a lower result than the lowest amount applied
or 0.87 as compared with 0.71 pH decrease after eight weeks.

With respect to ammonium sulfate the various amounts applied
did not show significant differences in résults after eight weeks as
the average decrease after this time was close to 0.40. Sulfur
added to the treatments about doubled the effect, but showed the
same general trend. y

The ammonium radical in these cases may have had a buffering
effect, as very little ammonia® could have escaped during  the
experiment. y

Influence of the treatments on the organic soil. In Table 35 the
results from the various treatments on the organic soil are listed.
It is shown that the original pH value of this soil, 6.25, after four
weeks was 6.12 and after eight weeks 5.59. Here the untreated
soil had turned more acid than the clay soil.

With respect to the various treatments, 250 pounds of sulfur
had practically no desirable effect on the reaction; 500 pounds a
very slight effect and 750 pounds were able to decrease the pI
value only 0.3, and the highest application, 1,000 pounds, 0.55 pH.

On the other hand, aluminum sulfate, applied at a rate of 1,732
pounds per acre decreased the pH value by 0.38 after eight weeks.
The double amount, however, was not more effective, neither was
the next higher application. Using the rate of 6,930 pounds,
caused a decrease of 0.85 after four weeks, but the total decrease
after eight weeks amounted to practically the same as for the
lowest application.

Unless some error in the pro-

TABLE 35. REACTIONS OF ORGANIC SoiL, TREATED WITH SULFUR, ALUMIN
SULFATE AND AMMONIUM SULFATE, AFTER FOUR AND Ercar WEEKS
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Average pH of triplicate Average pH of triplicate
treatments treatments -
Treatments Treatments
After After Decrease After After Decreasé
4 weeks 8 weeks in pH 4 weeks 8 weeks in pi
Check (6.25) 6.12 5.59 0.66
S1 6.18 5.70 0.00
52 5.92 5.91 0.08 Combined| Treatme|nts
53 5.65 5.29 - 0.30 :
S4 5.46 5.04 0.55
A1S1 5.77 5.21 0.38 | s+Aist 5.44 5.04 0-53 == ’ = :
AlS2 5.74 5.32 0.27 SHA1S2 5.37 5.20 0‘36 'Fi6.19. Steam pan in position. A, Pan; B, Steam supply line; C, Cross
ﬁ%gi gg? g?g 82% §+j¥§i g%g igg 8?6 rs for lifting pan; D, Sides of seed beds. Steam beyond pan is rising
‘AmS1 5:80 5:65 0:00 SiAmSl 5:19 5:18 0:41 m soil from which pan has just been removed.
AmS2 567 | 553 | 006 |S+AmS2 524 | 512 | 04T
AmS3 5.75 5.04 0.55 | S+AmS3 5.30 4.99 0.6
AmS4 5.77 5.08 0.51 S+AmS4 5.53 4.94 0.69_~
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It is interesting to note that althouigh sulfur, added to the
various applications of aluminum sulfate, considerably increased
the acidifying effect, the relation between the individual treat-
ments is somewhat similar to that of aluminum sulfate alone.

The lowest two applications of ammonium sulfate had practically
no effect on the reaction after eight weeks, while the two higher
ones caused a decrease of about half a unit in the same time.

Sulfur added to the various applications of ammonium sulfate
caused a decrease of about 0.40, while at the two highest applica-
tions the decrease below the results from ammonium sulfate alone
was hardly 0.1 of a unit. B

Influence of the treatments on sandy soil. Of the three soils
included in this study, the sandy soil untreated having an initial
pH value of 5.42, had increased in acidity the least, only 0.17 after
eight weeks. This soil, being relatively poor in content of buffering
substances, showed the largest response to the various treatments,
as may be seen in Table 36.

Sulfur at the lowest application resulted in a decrease less than
half a unit pH, but doubling the application, more than doubled
the decrease. Although further decreases were noted at higher
applications, they were not in proportion to the materials supplied.

TABLE 36. REACTIONS OF SANDY SoIL. TREATED WITH SULFUR, ALUMINUM

SULFATE AND AMMONIUM SULFATE ATFER FOUR AND EiGHT WEEKS
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Adding sulfur to the treatment of aluminwm sulfate had a
" marked effect at the low, medium and high applications. The
highest application caused a decrease about similar to the high
~ one after eight weeks. ; A :
 The low application of ammonium sulfate to this soil resulted in
_ the largest decrease in pH value recorded in this experiment as a
~ whole. Doubling the application, however, did not measure up to
the effect of the former and trebling the low application had only
half of the effect of this one, while the effect of the highest applica-
on falls between these two. !
On the other hand, when sulfur was added to the various appli-
tions of ammonium sulfate the effect was not nearly so great as
in the case of the two first applications of ammonium sulfate alone,
but instead the sulfur added seemed to balance the reaction, so as
to give about equal effect of the four treatments.
Discussion of results from laboratory experiments. In the pre-
ninary study it was found that sulfur applied at a rate of 500
ounds .per acre would be about the proper amount to cause an
optimum increase of acidity in sandy soils. As a similar result
was obtained on the sandy soil in a later experiment, it seems
asonable to assume that in this case 500 pounds of sulfur would
best serve the purpose of increasing the acidity.
"~ No optimum application of sulfur could be established for the
ay soil or the organic soil as the increased acidity quite uni-
rmly corresponded to the amounts applied. Results from sulfur
tments in Tables 34 and 35 may thus serve as an indication

of the difficulties that occur in highly buffered soils. The fact,
nphasized by Lipman and co-workers (8), that sulfur is oxidized

Average pH of triplicate Average pH of triplicate
treatments treatments
Treatments : Treatments
After After Decrease After After Decrease:
4 weeks 8 weeks in pH 4 weeks 8 weeks in pH 8
Check (5.42) 5.47 525 0.17

51 5.18 4.82 0.43
S2 4.87 4.31 0.94 Combined | Treatme|nts
S3 4.84 4.17 1.08
S4 4.74 4.00 1250
AlS1 4.95 4.60 0.65 S+AlS1 4.83 4.33 0.92
AlS2 4.66 4.62 0.63 | S+ALS2 4.58 4.30 0.95
Al1S3 4.42 4.37 0.88 | S+AIS3 4.29 4.01 1.24°8
AlS4 4.11 4.12 1.13 S+A1S4 4.15 4.00 1.25
AmS1 4.86 3.94 1.31 S+AmS1 - 4.86 4.25 0.99
AmS2 4.94 4.08 1.7 S+AmS2 4.94 . 4.30 0.95
AmS3 5.01 4.61 0.64 S+AmS3 5.01 4.29 0.96
AmS4 o 1! 4.32 0.93 S+AmS4 5.11 4.23 1.02 3

The low and medium applications of aluminum sulfate seemed
to have about equal effect after eight weeks. With the two higher
applications the actual decrease was reached after the first four
weeks as after this time the reaction was not markedly changed.

ore rapidly in the absence of organic matter may also have
layed an important part in case of the organic soil. In general,
‘however, the buffer action of this soil is prominent for all of the
eatments used.

~ The results obtained with ammonium and aluminum sulfate
nd the combinations of these with sulfur, considering the large
uantities used, do not favor a competition with sulfur alone for
ny of the soils used. The important factor of leaching was entirely
inated in these experiments. A field study of the treatments
ssed is thus needed to justify recommendations for practical
pOSES. .

FIELD EXPERIMENTS

. Field experiments on soil acidification by the use of sulfate of
: onia and inoculated sulfur were made in co-operation with

ne Hartford County Farm Bureau. The experiment was begun
1 the spring of 1927. Three fields were chosen where the reaction

L e 0 004 2
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was known to be nearly or quite neutral. Eight plots, each 2 x 4
rods (1/20 acre) were measured and treated as follows: :

Plot 1. No sulfate of ammonia or sulfur.
3. 300 lbs. sulfate of ammonia per acre
S s00ihs i « i
4, 800 lbs. i o i
5. 200 1bs. inoculated sulfur
6. 400 lbs. i g y
7. 600 lbs. 4 !
8. 800 lbs. 5 5

In applying the fertilizer; the nitrogen of the formula was
reduced on the sulfate of ammonia plots so that each of the eight
plots received the same amount of nitrogen. On the 800 1b. plot
only 500 Ibs. were applied at first, the 300 being applied to the
crop later.

Location of fields and times of application in 1927 were as follows:

1. Farm of R. E. Distin, Unionville. Field not previously in
tobacco. Chemicals applied on June 13th. Land had previously
had a heavy coat of manure. The soil showed a content of 7.439,
organic matter. Plot 8 received the second application of sulfur
on July 11th.

2. Farm of E. H. Sloan, Broadbrook. Field many years in
tobacco; content of organic matter, 6.18%,. Chemicals applied .
on June 8th. Second application on July 1lth.

3. Farm of W. G. Phelps, Glastonbury. Old tobacco field; had
a content of 6.729%, organic matter. Chemicals applied on June 2d. |
Second application July 11th. .

Organic matter was determined by Mr. Jacobson of the Station
Soils Department. )

At the time of the second application of sulfate of ammonia no
differences in growth could be observed; neither were consistent

TABLE 37. REAcCTIONS OF SOILS TREATED WITH SULFATE OF AMMONIA
AND SULFUR
Lbs. chemicals per Acre Reaction of soil in the fall (pH)
Plot Sloan Phelps Distin
No. Sulfate of Inoculated :
D R 1927 | 1928 | 1927 | 1928 | 1927 | 1928
i 0 il 6.58 | 6.62 | 6.21 | 6.00 | 6.34 60%
2 300 A 6,738 | 6.86/ | 5. 07 |81 16:87 6}8
S 500 6.58 | 6.79 | 5.70 | 5.60 | 6.28 6-10
4 800 PEVE 6.56 | 6.69 | 5.61 | 5.40 | 6.35 6-00
5 o 200 6.18 | 6.18 | 599 | 6.01 | 6.11 6-00
6 400 6.071 6.01 [ 6.10| 5.67 | 5.96 6-77
7 600 5.83 | 5.93 | 5,791 5.60 [ 5.70 5-93
8 800 581 | 577 | 587 | 5.50 | 5.66 | 5.
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erences noticed later in the season. Therefore, the tobacco was
kept separate at time of harvest. |
On May 9th and 10th in 1928 all the plots.were treated as in
ious year and chemicals applied all at one time before plowing.
o in the growing season of 1928 no differences in growth could
observed between the various treatments.
~ Both in the late fall of 1927 and 1928 soil samples were taken
m the different plots and their reactions determined electro-
trically. The results are presented in Table 37.
n regard to the effect of the chemicals on soil reaction a glance
t Table 37 shows that sulfate of ammonia did not increase the
ty on the Sloan and Distin farms but had some effect on the
slps farm.  On the other hand, inoculated sulfur in every case
ed the acidity. However, it is also apparent that continued
cations of sulfate of ammonia and sulfur do not increase the
difying effect. With respect to sulfur, the optimum effect
ms to fall between 400 and 600 pounds per acre which is in
ly good agreement with the laboratory tests, previously dis-
The high content of organic matter in all these soils is
bably one reason why they were so slightly affected by the
tments. :
order to observe the effect of aluminum sulfate adapted to
conditions, two 1/80 acre plots were laid out on a field* at
bacco Station in Windsor in the spring of 1928. In addition
neral fertilizers the plots each received aluminum sulfate at a
¢ of 250 1bs. per acre. During the growing season no significant
erence in the growth of tobacco was observed between these
adjacent check plots.
actions of the soil was determined in the spring before apply-
sulfate and in the fall after harvest and were as follows:

djacent check  Spring 5.77 pH Fall 5.70 pH
A 5 Sl ¢ 5.38 ¢
4 Hui2 o SULTL

is relatively low application of aluminum sulfate was thus
> to increase the acidity considerably. :

iscussion of results from field experiments. The use of sulfur,
onium sulfate and aluminum sulfate has been tried out under
conditions. Sulfur has increased the acidity in all instances,
optimum effect being obtained by applications between 400
‘and 600 lbs. per acre. On the average, 500 Ibs. of sulfur will
a decrease in acidity of about 0.5pH. On many soils, how-
F, a decrease of only 0.2 to 0.3 pH would be beneficial in order
proach the safety point from black rootrot. Laboratory as
as field tests have shown that up to 500-600 Ibs. of sulfur per
the acidity increases rather uniformly with the amounts

:*Classiﬁed by the Soils Dept. as Merrimac loamy coarse sand.
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applied. Hence there is no object in applying more sulfur than
needed, especially since it is shown that sulfur may impair quality
and burn, as discussed in Tobacco Station Bulletin 10. 3

The same bulletin also contains data on the use of ammonium
sulfate in fertilizer for tobacco. An extensive use of sulfate of
ammonia injures the burn, hence-it should be used cautiously. Tt

greatest effect as acidifying agent would be on sandy soils, low i, -

organic matter and also where lumps of limestone are not visible
in the surface soil. ‘

As for aluminum sulfate, its use still being in the experimenta]
stage, no recommendations can be made at this time. However,
since this chemical is now put on the market as a comparatively
inexpensive product it may be advisable to make trials on a small
scale, using up to 500 lbs. per acre.
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Soil Sei. 11:

SUMMARY OF PROGRESS OoN PROJECTS

There are a number of lines of investigation on which distinct
progress has been made during the year but which cannot be
discussed in detail in the present report. These are briefly sum-
marized below without citation of supporting data. They will
be presented more completely in later publications.

UREA AND CALUREA AS SOURCES OF NITROGEN IN THE FERTILIZER

Results of urea tests during three years have been reported in
previous bulletins from this station. Results for 1928 are in line
with those of the preceding three years. When one-half of the
nitrogen of the formula is derived from urea the resulting yields
and quality have been just as satisfactory as for a standard formula
in which four-fifths of the nitrogen is from cottonseed meal and
castor pomace. When all the nitrogen is from urea the tobacco 18
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¢ of such good quality. Sand-drown also affected the all-urea
ots. More recently, another urea compound, calurea has
seared on the market and experiments were begun with calurea

/5 from calcium nitrate. Tests of one year on calurea are in line
ith the results from urea. It is a less expensive source of nitrogen
n urea because of the high import duty on the latter. Nitrogen
‘both of these carriers is quickly available and has shown no
s of serious leaching. In this form, nitrogen costs less than half
¢ what it does in cottonseed meal and is much less bulky in
ndling. Up to the present there has been found no good reason
hy these cheaper synthetic products should not be used to sup-
nt a part of the more expensive vegetable organic constituents
he fertilizer, but more data are needed before definite recommen-
ions can be made.

~ NITRATE OF LIME AS A SOURCE OF MINERAL NITROGEN

It is a generally recognized principle that the tobacco fertilizer
gre should have a minor part of its nitrogen in a mineral
rer. The purpose of this is to furnish nitrogen in a quickly
lable form and thus function as a ‘‘starter’” when the plants
first set in the field. Nitrate of soda is most extensively used
this purpose because of the immediately available nitrate it
tains and because it is cheap and always plentiful on the
et. Two objections to the use of nitrate of soda are: (1)
ing heavy rains the nitrogen in it leaches away very quickly,
| (2) the sodium which it contains may raise the soil reaction.
 have shown elsewhere that it causes the soil to become alkaline.
thin recent years, another quickly available mineral nitrate,
te of lime (calcium nitrate), has come into the market as a
etitor of nitrate of soda. This material contains the same
ount of nitrogen as nitrate of soda, is just as reasonable in cost
oted somewhat lower in 1927 and 1928) and otherwise is very
ilar to nitrate of soda. It has the disadvantage of being some-
at more deliquescent than nitrate of soda. In our experience
1927-28 we have not found that this property has caused the
ure in which it was used to ‘‘cake” or become lumpy even
en it was used to supply as much as one-half of the nitrogen
| permitted to stand for six weeks after mixing. It is marketed
paper-lined bags to prevent its becoming over-damp or hard
g storage. From a theoretical standpoint it should be more
table for use on tobacco because it contains calcium which is
d in large amount by the tobacco crop and because calcium
ts are known to give a desirable white color to the ash.
‘hese two materials have been tested side by side for two years
he station farm deriving, (1) 1/5 of the nitrogen from these
leral sources and (2) 14 of the nitrogen from them. Averaging

1928, Calurea has 4/5 of its nitrogen from urea and the other -
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the results of the two years we find no significant differences

between them in yield, grading, or fire holding capacity. There ° !

appeared to be serious leaching of the nitrogen from both when
they were used to supply one-half the fertilizer nitrogen. There
did not seem to be any great difference between them in this
respect. When the soil was tested Oone year after starting the
series, the nitrate of soda plots were slightly more alkaline than
the nitrate of lime plots.
been tested; hence we have no data as to the effect of each on ash
color. :

COMPARISON OF SINGLE NITROGEN SOURCES

Results on this series in 1928 were about the same as for 1927
(fully reported in Tob. Sta. Bul. 10, p. 60). The four sources
tested at station farm were cottonseed meal, nitrate of soda, sul-
fate of ammonia and urea. All fertilizer was applied at one time
before setting. The nitrate of soda leached so badly that the
tobacco made less than half a crop and on the sorting bench was
of such inferior quality it was not fit to sort. Besides nitrogen
starvation it also showed severe sand-drown. Fire holding
capacity, however, was excellent—possibly because of absence of
hindering nitrogen compounds. Nitrogen also leached seriously

from the cottonseed meal plots, growth was checked and the cured -

tobacco was yellow and lifeless. It was considerably better than
the nitrate of soda tobacco, however. Fire holding capacity was
good but was surpassed by nitrate of soda. The sulfate of ammonia
plot showed no signs of nitrogen starvation but remained rank
and green except for sand-drown which was especially prevalent
here. The yield was highest of all the plots but the quality was
poor because of the double colors previously mentioned. Fire
holding capacity was less than that of the other plots. No leaching
of nitrogen was apparent on the urea plot but there was consider-
able sand-drown. Growth was good, yield being only slightly less
than that of sulfate of ammonia. The quality was best of all these
four plots.

Monthly soil tests which have been made for a year on these
plots show little change in the cottonseed meal plot; the nitrate of
soda plot is progressively more alkaline, the sulfate of ammonia
plot is the most acid, the urea plot is progressively slightly more
acid than the cottonseed meal plot.

MANURE AS A SUPPLEMENT TO COMMERCIAL FERTILIZER

The 1928 tests confirm those of 1927 (fully discussed in Tob. Sta.
Bul. 10, p. 62). The tobacco remained greener and somewhat
larger in the field than on adjacent unmanured plots. On the
sorting bench it was found to have a better grade index and higher

Cigars from these plots have not yet |
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; 1d. This was true both for stable manure and for artificial Adco
manure. The differences, however, were not large.

FRACTIONAL APPLICATION OF NITROGEN

. This experiment was continued on the same six plots as in 1927
Sta. Bul. 10, p. 57). The extremely wet year was favorable
this kind of a test. One-half of the quickly available nitrogen
nitrate of lime and nitrate of potash) was deducted from the

Fic. 20. Metal Fire Cover for spreading the heat.

(broadcast) application and divided between two later appli-
ns. The second application (delayed by mistake) was made
July 2. On July 5 there was a heavy rain (over 2 inches) which

ed serious leaching. The last application was therefore made
July 7. Within a few days the yellow color of the check plots
owed that they did not have sufficient nitrogen. The fractional
ts remained green. On the sorting bench the tobacco from the
k plots was found to be yellow and lifeless, much inferior to
ractional plots. The yield was also less. The benefit from
Ctional application was unquestionable in 1928. This is the
year this has been true. It may be due to the fact that the
" applications were made at exactly the critical time with
ect to the heavy rains. The only objectional quality noted
€ tobacco from the fractional plots was that the veins were
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somewhat prominent. This soil is very sandy and subject to
easy leaching. j

These results and the observations on many other fields in 1928

show that if later nitrogen applications are to be used, they should
be made smmedately after the heavy rains before any fading of the
leaves appears. Delay until the leaves appear yellow results in
checked growth from which the plant never entirely recovers and
reduced yield results. ] it

COVER CROP TESTS

Records for 1928 show that every cover crop used both increased
the yield and improved the grading of the tobacco grown on it.
Rye gave the highest yield closely followed by vetch and oats.
These three also had the best grade index. Timothy, barley, red-
top, alfalfa and wheat were not so beneficial as the others but wer
better than no cover. , k4

ROOTROT RESISTANT STRAINS OF TOBACCO

Experiments have been continued with resistant strains of
Havana Seed, Broadleaf and Shade Cuban.

Wisconsin Havana No. 142 has again been shown to be highly
resistant to Black Rootrot and it produces a heavier yield of leaf
than any of the ordinary Connecticut Havana Seed strains. On
account of the thinner, larger leaves, set closer together on a
larger stalk this appears to suffer more than the others from pole
sweat. In setting this type it would be advisable to increase the
distance between plants in the row by at least two inches. Packers
and manufacturers do not agree among themselves as to the
merits of this as compared with the ordinary Havana Seed strains.

Broadleaf tobacco is not as susceptible to rootrot as the other
two types but still the reduction in yield from this cause is so
serious on some fields that a resistant strain is much needed if one
that is desirable from other standpoints could be found or devel-
oped. One promising strain has been under test on the station farm
for the last two years. Compared with the John Williams strain it
yielded more leaf and the quality appeared as good. It seems to be
more subject to pole sweat, however, possibly on account of
thinner leaves and unusually large succulent stalks. Tests have
not been conducted long enough to state whether it will meet the
requirements of the trade. It is undoubtedly much more resistant
than the John Williams type.

In 1927, in a shade field which was badly dwarfed from black
rootrot, fifteen scattered plants were found which were making

perfectly normal growth. Seed was saved separately from each
of these.

After harvest, the roots of these and many adjacent
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plants were examined and relatively few lesions were found on
these while the others about them were severely rotted. A row
 was planted from the seed of each one of these plants in 1928 and
| compared with alternate rows from common Cuban seed. Root-
. 1ot was not very severe on this field in 1928 and the contrast was
" not as marked as could be desired. Nevertheless it was apparent
" poth from thé growth and from the condition of the roots that

~ some of these had considerably more resistance than the common
. Cuban plants. Further selections and tests are necessary and it
. is hoped that a satisfactory Cuban resistant strain may be secured
from this chance find. Other resistant Cuban strains fyom another
source are also under test but it is too early to predict what the

 results will be.
. TOPPING AND SUCKERING EXPERIMENTS

Results of three years experiments at the station on these
* practices have just been published by N. T. Nelson as Bul. 297 of
~ the Connecticut Agricultural Experiment Station.

FIRE CURING OF STALK TOBACCO

The importance of curing tobacco by charcoal fires is so fully
" recognized by the growers of shade tobacco that the practice is
universal among them. The stalk tobacco growers, however, are
inclined to “‘take a chance” on the weather and only a few of them
- practice charcoal firing. i
: Therefore when weather conditions are favorable for pole sweat
. —as they were in 1928—the amount of loss from this source 1is
" very large. A conservative estimate of the loss to the Connec‘plcut
~ growers this year is over a million dollars. With an expenditure
" of one-fifth of that amount, most of this could have been pre-
- vented. ' '
Experiments which have been conducted in the experiment
station sheds during the last four years and in the sheds of practical
growers of both broadleaf and Havana Seed lead us to believe that
" fire curing should be practiced universally by stalk growers at
" least during seasons when the weather is conducive to sweat. Ina
ater separate bulletin, full data on these experiments and more
" complete discussion of the practice will be published.
. At this time, for the benefit of those who have not been accus-
. tomed to fire curing, the following recommendations are made,
" based on our experiments:
~ Tor every acre of tobacco a minimum of 50 bushels of charcoal
~ should be on hand, before harvesting starts.
A larger number of small fires is better than a small number of
~ large fires. The air drafts which are created by the fires are as
~ important, if not more so than the actual heat produced. These
. drafts, therefore, should be distributed as much as possible over

g
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' e ' " TABLE 38. ANALYSES OF TOBACCO FROM LIMED AND UNLIMED ProTs.

the shed. A large number of fires prevents ‘‘dead air pockets’. X - Cror or 1926. WATER FREE BAsis

The same result is obtained by the use of metal “spreaders’ or .
covers over the fires. They also prevent scorching the tobacco -
directly over the fires. » : )

The temperature should be kept between 85° and 95° F in the-
second tier. In very warm weather it may be necessary to raise
this to 100° at times.

Firing to wilt, i. e., within & few days after filling the shed and
while the leaves are still green is a good practice but is not always
necessary for prevention of sweat. Pole sweat never attacks leaves

Percentage of minerals.

i iot Grade Lime
No. Total
N ash P20s K0 Ca0 MgO Mn20s | Al20s

Fievp VIII

Lime 23.89 | 0.78 | 6.52 | 4.72 | 3.79 .01 .09

when they are in the green stage. The late yellow and early brown PR 2305 | 073 | 6.38 | 4.82 | 3.58 01 08
stages are the danger stages. : g . ; ] i )
If the.tobacco is in those stages and wet weather sets in, with Lime 22638 0750 e5 .02 i T3l DT LSO T .06

high humidity preventing evaporation of moisture from the leaves,
it is time to start firing. Don’t wait until the leaves begin to
“puft” and the midribs ‘‘strut”.

The condition of the tobacco should be the guide in firing. The
minimum period of firing should be thirty-six hours. Frequently
two or three times as long is necessary. When the leaves become
dry in the green or yellow stage it is a sign you are firing too much.

The temperature should then either be reduced or the firing
stopped entirely for a day and then started again if weather con-
ditions demand. Intermittent firing is better than continuous
firing except where pole sweat has already started and rapid
drying is required.

All brown parts of the leaf should be dry. This is the best guide
by which to know that you are firing enough.

During firing, the ridge and gable ventilators should be open
but the side ventilators (boards) should be closed.

Some have the impression that fire cured tobacco is not so
elastic as that which is cured naturally. We believe that this is due
to curing too rapidly. Tobacco properly fire-cured is just as good
as naturally cured tobacco in this respect.

Lime 22.90 | 0.74 | 6.06 | 479 | 3.89 | .01 | .08
Lime 23.49 | 0.75 | 6.87 | 4.52 | 361 | .01 | .11
Lime o182 LiL05 e s el 1 30 ies o IO TR 08
Nolime | 26.92 | 0.85 | 8.90 | 567 | 1.16 | .10 | .09
Nolime | 28.15 | 0.87 | 836 | 6.55 | 1.19 | .06 | .21
Nolime | 25.20 | 0.88 | 7.51 | 6.53 | 1.38 | .06 | .07
No lime | 25.22 | 0.93 | 7.62 | 6.13 | 1.29 | .07 | .07

Poquonoc FiELD

All Lime 24.57 | 0.77 | 6.79 | 4.98 | 3.11 .03 Al
All No lime | 27.26 | 0.77 | 7.23 | 5.30 | 1.55 21 .23
All Nolime | 28.19 | 0.85 | 7.80 | 5.84 | 1.18 12 .31

THIELAVIA PLOTS

Lime 2283 | 0.72 | 5.12 | 5.53 | 3.49 .01 .08

EFFECT OF LIMING THE SOIL ON COMPOSITION OF TOBACCO
Tobacco from limed soils exhibits characters of combustion Nolime | 24.78 | 0.84 | 6.67 | 6.11 | 1.56 | .29 | .14
which are different from those of tobacco grown on soils which 7 ~
3 5 L 25.33 62 | 418 | 6.38 | 4.54 .02 11
have not been limed. Some of these characters, particularly the o D
whiteness of ash and closeness of burn are desirable; others, such No lime | 27.43 | 0.76 | 6.62 | 7.04 | 1.57 | .28 a1
as the “flaking”’ of ash and r tion in fire holding capacity, are
= b s A e S Lime | 23.86 | 0.82 | 6.10 | 537 | 313 | 01| .05

objectionable. These differences in burn are probably correlated
with changes which liming produces in the chemical composition
of the leaf. From the standpoint of good growth of tobacco,
heavy liming of the soil is not desirable but it is not beyond the
range of possibility that the good effects on combustion may be
produced by application of some material other than lime. Whether
or not there is such a possibility can be intelligently determined

No lime | 24.63 | 0.84 | 7.37 | 562 | 1.18 .04 11
Lime 256.70 | 0.60 | 5.52 | 6.00 | 3.15 .02 14
No lime | 26.82 | 0.75 | 7.10 | 6.42 | 1.18 .04 13
Lime 23.83 | 0.69 | 5.73 | 5.15 | 3.58 .01 Al
No lime | 2543 | 0.85 | 6.81 | 6.19 | 1.62 .06 .06
No lime | 27.49 | 0.68 | 7.17 | 6.89 | 1.59 .09 A7
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only after we have found out what changes lime has produced in.

the composition of the leaf.

Tobacco (of the crop of 1926) from limed and adjacent unlimed = ° 1

plots—which otherwise were identical in character of soil and
previous treatment—was therefore analyzed by the Station Chem-
istry Department with respect to those elements which it was
believed might be affected by liming. Three different series of
plots were used in these Analyses as follows: : ;

Limed plots on Field VIIL : Beginning with 1922 these plots
were limed heavily each year. With the last application in the
spring of 1925 they had received during these four years five tons
of hydrated lime per acre and the reaction of the soil was slightly
above 7.0 pH.

Thielavia series. These consisted of three plots. One-half of
each received an application of one ton of hydrated lime per acre
each spring, beginning in 1924.

Poquonoc field. Plots on this field were limed at the same rate * -

as the Thielavia series in the spring of 1925 and 1926.

The lime was not analyzed each year but it was commercial lime
from western Massachusetts and unquestionably all of it had
some magnesia in it. Some samples from that section have as
* high as 309, MgO.

Results of the analyses presented in Table 38 show that:

1. In every comparison, liming reduced the percentage of total -

ash, of calcium, phosphorus, manganese and potash. Aluminum
was reduced in some cases but not in all.

2. In every case, liming approximately doubled the percentage
of magnesium.

In experiments with tobacco in Ohio, Ames and Boltz (Ohio
Sta. Bul. 285, 1915) also found that liming a soil reduced the per-
centage of calcium, potassium, manganese, phosphorus and sulfur
but increased the magnesium.

Garner (U. S. D. A., Bur. Pl. Indus., Bul. 105) found that mag-
nesium salts are injurious to fire holding capacity of tobacco
(more so than the calcium salts). He also found that all magnesium
salts produce a white ash.

Apparently the white ash and reduced fire holding capacity
which we find on our limed plots are due to magnesium rather
than to calcium. :

Tue Errects oF MAGNESIA, SULPHUR AND CHLORINE ON THE
GrowTH AND QuALIiTY OoF ToBAcco!

H. F. MUurRwIN? i
With the coming use of more concentrated fertilizers and syn-

IThe plots were conducted on a cooperative arrangement between the
United States Department of Agriculture and the Connecticut Agricul-
tural Experiment Station.

2Agent, Office of Tobacco and Plant Nutrition, Bureau of Plant Industry,

- United States Department of Agriculture.
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hetic nitrogen products in the tobacco growing industry it would
well to keep in mind the nutritional disturbances which may
ocult. The trend today is toward the use of more concentrated
vixtures which necessitates the use of more chemicals to replace
ome of the cottonseed meal or the like. We usually consider the
ue of a tobacco fertilizer in terms of nitrogen, phosphoric acid
d potash. While these three elements are absolutely essential,
tobacco plant requires more than these three for normal
wth. In this connection fertilizer tests have been conducted
er a period of six years at the Tobacco Station in an effort to
ermine some specific effects of magnesia, sulphur and chlorine
the growth, quality and burn of Havana seed tobacco.
~ These fertilizer tests consisted of six treatments in duplicate on
0 acre plots. A basal ration which furnished only nitrogen,
phoric acid and potash was applied on all plots. Duting the
irst three years of the experiment 40 pounds of nitrogen, 64 pounds
phosphoric acid and 80 pounds of potash were furnished annually
the basal ration. Starting with the 1925 season the quantities
nitrogen and potash applied annually were increased from year
year and in 1927 the basal mixture furnished about 200 pounds
iitrogen, 64 pounds of phosphoric acid and 200 pounds of potash
- acre. ' The exact amounts and types of carriers used in this
xture are given in Table 39.

E 39. CoMPOSITION OF BAsSAL RATION. MAGNESIA, SULPHUR AND
CHLORINE PLoTs—1927

Materials Lbs. per acre NH; P20s K20
te of potash 460.0 7Y TS TS R 199.6
pitated bone 1l e il 5% L eI
blood 200.0 31.56 YA T A SRR
119.0 BEAGE L T e s A e i

ate of soda 324.0 6058 Sai e R
g lotal 1269.5 230.22 64.1 199.6

40. PeErR AcCrRE AMOUNTS OF PURE CHEMICALS APPLIED IN
MAGNESIA, SULPHUR AND CHLORINE TREATMENTS

Chemicals applied Nutrients supplied
+ Control Control 4
—+ [ 185 1bs. Magnesium Sulphate 30 lbs. MgO; 60 lbs. SO,
| 88 lbs. Sodium Chloride 53 1bs. Cl; (50 lbs. Na,O)
= 185 lbs. Magnesium Sulphate 30 lbs. MgO; 60 lbs. SOs
1 150 1bs. Magresium Chloride 30 lbs. MgO; 53 lbs. Cl
185 1bs. Magnesium Sulphate 60 1bs. MgO; 60 lbs. SO;
150 1bs. Magnesium Chloride 53 Ibs. Cl
107 1bs. Sodium Sulphate 60 1bs. SO;3; 53 1bs. Cl;
{ 88 1bs. Sodium Chloride (96 1bs. Nag0O)
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In addition to the basal ratio, magneéia, sulphur and chlorine
were supplied annually as shown in Table 40. No magnesia has

been applied on plots 1, 14, 6 and 64, no sulphur on plots 1, 14 - !

4 and 4+, and no chlorine on plots 1, 14+ 3 and 34 during the

six years period. All other plots received applications of magnesia,
sulphur and chlorine at the rates specified in the preceding table.

Part of these fertilizers was uniformly drilled in the row a few days
before transplanting the tobacco. The remaining portion was
applied as top dressing at the time of the first hoeing. There were
no great differences in field growth, but plots 1, 1+, 6 and 64-
were smaller and plots 4, 44, 5 and 5+ were somewhat larger
than the average. [y
The tobacco on all plots that received no magnesia in the
fertilizer exhibited the light colored mottling characteristic of
magnesium starvation during the seasons of 1922, °24,°25 and '27.
Nearly one hundred percent of the leaves on some plots were

mottled in 1927. This condition we term sand-drown. It might .

be well to briefly desciibe this malady. Magnesia deficiency
results in a very characteristic mottling which ordinarily develops
first on the lower leaves of the plant and usually begins at the
tip and progresses inward toward the base of the leaf, more par-
ticularly between the veins and along the margins. When mag-
nesia is not sufficiently available in the soil these symptoms appear
and as magnesia is very mobile in the plant that which is already
taken into the lower leaves is transferred to meet new needs in the
growing region. Thus the malady progresses from the lower
leaves upward as the season advances. The leaves do not become
deformed as in the case of potash hunger because symptoms
ordinarily develop on mature leaves.

It will be noted that no sand-drown was present in 1923 and "26.
Sand-drown has not occurred in the Valley to any extent in the
past except on sandy soil during seasons with heavy rainfall.
- This explains in part the irregularity of occurrence on these plots.
Both surface and subsoil samples were analyzed for magnesia,
sulphur and calcium in the Washington laboratories. These data
show that the total magnesia content of this sandy soil was nearly
equal to the content of calcium which is much higher than would
be expected. There were no significant differences in treatments
1, 3 and 5 where 0, 30, and 60 pounds' of magnesia, respectively,
have been supplied annually for six years.  Neither were there
any differences in sulphur content but the total amount of sulphur
was so low that accurate data could not be expected. With as high
a total magnesia content as shown in these analyses evidently
enough became available to the plant during the dry years to
promote a normal growth. If the magnesia content of this soil
had been depleted the absence of magnesia in the fertilizer would
have greatly lowered both yield and quality. This has been
shown by experiments in other sections.

It has been reported by
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, Tobacco Station that fifteen pounds of magnesia per acre has
wvented the occurrence of sand-drown on the Station fertilizer
ts. A number of cases of sand-drown were reported during the
++ season resulting from a combination of two things, an insuffi-
nt amount of magnesia applied, together with the heavy rainfall.
is is just an indication of what may happen in the future when
s nitrogen is supplied from organic sources which carry magnesia.
e point is, if a shortage does occur, it must be corrected in one
r or another if yield and quality are to be expected. But if the
of application is excessive there is a tendency to decrease the
lity of leaf. These tests have shown that 30 pounds of magnesia
been sufficient to prevent sand-drown in any year during the
riment but a number of instances can be cited where 15 pounds
s not sufficient during the past season. No effects of sulphur
chlorine were discernible in the field except for slight differences
owth.

Dlants were selected at harvest in 1925 from treatments 1, 3
5. The cured leaf and stalk were analyzed for magnesia in
aboratories at Washington. The results are given in Table 41.

TABLE 41. MacgnEsiA CoNTENT oF CurRep ToBACCO

Magnesia (MgO) % Magnesia (MgO)

supplied in Fert. Condition in water-free material

per acre of leaf Leaf Stalk
None Sand-drown 30 25
30 1bs. Normal 1.40 a0
60 1bs. Normal 2070 .45
+A None Normal o ol
1+B None Sand-drown 27 23

‘hese data show that the amount of magnesia taken up by the
nt is influenced by the amount applied to the soil. In other
5, if sufficient magnesia is available in the soil sand-drown
L not occur. They also show that the leaf is influenced much

than the stalk because of the greater metabolic activity in
leaf as compared with the stalk.

TABLE 42. SUMMARY OF THE YIELDS PER ACRE

Ave. of
1924 1925 1926 1927 Average Plots repl‘i](?at(i)onss >
880 1456 1368 1266 1242 1&14 1192
780 1290 1392 1105 1142 iy SeEl
1140 1465 1392 1364 1340 2&24 1302
1000 1425 1342 1288 1264 el Liles
920 1490 1488 1362 1315 3& 3+ 1293
900 1490 1379 1314 1271 Sl T
1000 1537 1414 1347 1324 4&4+4+ 1345
1000 1582 1534 1348 1366 Pl 180
960 1443 1466 1448 1329 5&54+ 1344
1000 1540 1534 1368 1360
900 1321 1388 1250 1215

6&6+ 1286
RiG7 - 588 18EY 1 SRR T L
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Yield and quality data were obtained from these plots the Jagt ‘
A summary of these yields are B

€s in

four years of the experiment.
presented in Table 42. We could not expect great differenc
vield of cured leaf from such treatments unless either magnes;,
or sulphur was so depleted or unavailable to the plant as to belz

limiting factor in growth processes.” From the data presented thig.

appears to be the case on plots which received no magnesia. T},
yields from the control plots which received no magnesia, sulph :
or chlorine are considerably lower than the rest. Where only oflir
of the elements was lacking the effect was not as marked. It if
quite evident from a comparison of treatments 3 and 4, however.
that somewhat larger yields were consistently obtained from the
application of chlorine in absence of sulphur than from the aippli-
cation of sulphur in the absence of chlorine.

The cured leaf was assorted into the various commercial grades
at the Tobacco Station shop. As it is rather difficult to keep a
number of figures in mind, such as the percentages of assorted
grades, when comparing two treatments, a S
devised to represent the quality of cured leaf from the entire plot,.
This single figure is termed the average price per pound and was
computed from arbitrary values given to assorted grades. The
average prices over a four year period are summarized in Table 43,

TABLE 43. A COMPARISON OF THE AVERAGE PRICE PER Pounp

3 yr. ave. Ave. of 8
Plot 1924 1925 1926 1927 1925-1927 Plots replications.
il 179 277 .395 .316 .329 1&14+ 327
1 .158 .262 427 .285 325 ks e
2 .148 .258 .329 .398 .328 2&2+ .340
24 i .298 .383 378 .353 U 5 3 s
3 155 .320 408 403 377 3&3+ 377
3 AL .340 .406 .388 BBl s
4 .169 .310 .368 372 .350 4 &4+ .369
44 e .342 404 420 .388 s -
5 A51 .288 401 .383 357 5&5-+ .350
54 Al .282 369 .380 344 A5k o5 30
6 A75 .313 .408 .329 .350 6 &6+ .356
64 ol 357 .346 .385 .362 AR SN

- If quality is considered on this basis we obtained the lowest
average price per pound when no magnesia, sulphur or chlorine
were supplied in the fertilizer, and the highest average price when
magnesia and sulphur were applied in the absence of chlorine.

It will be noted that the quality of cured leaf improved from year

to year with the increased annual application of nitrogen and
potash but the relative effects of magnesia, sulphur and chlorine
remained the same aside from effects on quality when sand-drown
occurred.

Burn tests were conducted on samples of sweated tobacco from
the four principle commercial grades in each treatment. An
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single figure was '

il g e el b e e L a0 e o L L ve e = e et Lo o A e e i e o T s
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ric resistance coil was used to initiate the burns in these tests.
y burns, one on either side of the mid rib and approximately
he center of the leaf were made on ten leaves from each grade.

.~ TaBLE 44. BURN TEsTs ON THE 1925 SWEATED TOBACCO

Fire holding capacity of the leaf (Seconds)

Avel:fage
o
i i i Plot duplicate
W%;%};Eers V%’%‘i%lgé?s S(I;églrrllas Darks Average pplots
13.7 ey 14.5 11.8 13.3 11.2
10.5 9.9 9.6 59 9.0 ¥
3.0 3.2 3.1 3.1 3.1 31
3.3 2.6 3.9 2.7 3.1 :
12.4 16.0 15.5 9.5 13.4 13.8
17.5 13.9 i 11.2 '14.2 3
2.8 2.4 2.9 2.9 2.8 3.4
5.9 2.8 3.0 e 3.9 S
3.2 3.4 5.2 3.5 3.8 3.8
5.1 2.9 6.1 2.6 3.7 ;
3.5 3.0 3.9 3.4 3.5 3.6
3.2 4.2 3.7 s 3.7 =

lot average represents eighty burn tests.

idedly harmful effect of chlorine is demonstrated in Table
e the average length of burns is recorded on the 1925 crop.

he fire-holding capacity, as determined by leaf tests, was
hroughout the experiment in 1925 the burn was three to four
as great in the no chlorine treatments. At the rates supplied
se tests sulphur and magnesia failed to show any harmful
on the burn.

SUMMARY

necessity for including magnesia in the fertilizer mixture is
strated by these data. This is of special importance at
me when the trend is toward more concentrated fertilizers.
agnesia is deficient in the soil and is not supplied in the
er both yield and quality of cured leaf may be greatly
d.
amount of magnesia taken up by the plant is influenced by
nount applied to the soil.
h chlorine and magnesia increased the yields to some extent
€ tests.
treatments do not show any great differences in quality,
gh the poorest quality resulted from the control plots where
esia, sulphur or chlorine were supplied in the fertilizer.
rine almost destroyed the fire-holding capacity of the
leaf in these tests. Sulphur or magnesia failed to show any
1l effects on the burn at the rates supplied.
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. The Composition of Some Commercial
Insecticides, Fungicides, Bactericides,
Rodenticides and Weed Killers.

A Compilation.

H. J. Fisaer anxp E. M. Bamey.

Frequent requests for information as to the composition of com-
cial insecticides, fungicides and similar materials suggested the
rability of assembling the data on this subject to be found
nly in various bulletins of this station but in those of institu-
ns in other States where similar work is carried on. Designed
first for our own convenience, it wag later felt that the informa-
would be useful also to others interested. No pretense is made
the compilation is complete, but it is, at least, fairly compre-
isive. For the most part the data were obtained from regular or
ial bulletins submitted by experiment stations or other state
irtments in response to our request for information on this
ect. If any important sources of information are omitted
because our requests were not referred to, or did not reach, the
er authorities.

. the case of insecticides which are definite compounds, sold
their own or well recognized names, such as arsenate of lead,
green, sulphur, etc., the publication of very old analyses did
seem to be warranted, and only those analyses reported from
- to the present are included in this index. In the case of
lucts sold under proprietary names which do not make their
sition readily evident, all analyses found are included how-
ong ago they may have been published.

ly one analysis is given for each product except in those cases
different analyses have shown widely different composition.
cases several analyses are included. An attempt was made
sert the latest analysis found in each case. When the latest
ication found containing analyses of a certain insecticide or
product has given several analyses of that product, the
in the index are usually averages.

hould be noted that the percentages given under‘‘guaranteed”’
1€ index represent maximum amounts in the case of water,
. matter and water-soliible arsenic, while the guaranties for
I constituents are usually stated by the manufacturers as “not
than” the amount spec1ﬁed

T R R Ty
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The index is arranged in alphabetical ‘order by names of the
products. Na;nes beginning with arabic numerals are indexed ag
"c‘hey would be if the numeral were spelled, - ie., “20” is listed under
“T”. Certain common classes of insecticides are grouped together
in tables alphabetically by the names of the manufacturers but
they are also cross-indexed by the namies of the brands, An ex
ception to this rule is made in the case of arsenate of calcium‘
arsenate of lead, Bordeaux mixture, lime-sulphur, London purple'
Paris green and sulphur, which will not be found listed separé.ter’

by the brand names, but only under the tables for these respective

. classes of insecticides. !
. Reference is made after each analysis to the source from which
1t was obtained. Some of the analyses are those made at this
Station and not previously published. After such analyses the
sample number and “Conn. Agr. Expt. Sta.” is given in place of 4
publication reference.

No responsibility is assumed for the correctness of any analyses
other than those made by this Station.

The following publications were abstracted:

California Department of Agriculture, Special Publications 34
(1923); 51 (1925); 58 (1925); 66 (1926); 75 (1927).

Canada Laboratory of the Inland Revenue Department
Bulletins 158 (1908); 205 (1910); 284 (1914): 303 (1915); Depart:
ment of Agriculture, Division of Chemistry, Report of the Dom-
1n18n10he(1ms§'(]928>h a

olorado Sixteent nnual Report of State E 1
Cilécular 47 (1925). ; g

onnecticut Agricultural Experiment Station, Bulletins 1
(1907); 242 (1922); 258 (1924): 2p72 (1925). . 1

Maine Agricultural Experiment Station, Bulletin 154 (1908);
?zﬂgc(li%zl%spectlons 110 (1923); 114 (1924); 118 (1925); 122 (1926);

Michigan Agricultural College Experiment Stati 1
Bulletin 74 (1915). 8! i ation, Specia

New Jersey Agricultural Experiment Stations, Bulletins 214
(1908); 222 (1909); 262 (1913); 273 (1914); 286 (1915); 301 (1916);
4017\1(1924); 424 (1925); 441 (1926); 459 (1927).

ew York Agricultural Experiment Station, Bulleti 2);
el D ation etin 348 (1912)

Nor_th Dakota Office of the State Food Commissioner and
Chemist, Bulletin 17 (1927).
~ Oregon Agricultural College Experiment Station. Cj 64
(1925); 84 (1927) o e
Penpsylvania Department of Agriculture, Bureau of Chemistry,
Bulletins 166 (1910); 192 (1909).
University of California College of Agriculture,

\ ; : Agricultural
Experiment Station Bulletin 151 (1903).
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' U.‘S. Department of Agriculture, Bureau of Chemistry, Bulletin

1902). .
( S. )Department. of Agriculture, Department Bulletin 1439

. % Department of Agriculture Farmers’ Bulletin 146 (1902).

A
Ace-Hy.
(GENERAL CHEMICAL CO., NEW YORK, N. Y.)

Guaranteed: Inert matter (water), not more than 40 per cent.

ound: The preparation is an emulsion in which a cyanide, equivalent
.29 grams CN per 100 cc was the chief active ingredient detected. The
3.58 per cent, consisted chiefly of iron and copper oxides. Water and
atile matter (at 100° C), made up 77.3 per cent of the material.—Conn.
. Expt. Sta. Bull. 242, 161 (1922).

Acid Carbolic.

. Acid Hydrocyanic.
“Hydrocyanic Acid.”

Acme Garden Guard.
(ACME WHITE LEAD & COLOR WORKS, DETROIT, MICH.)

Guaranteed. Found.
R e L SIS e GO e O e Iy
B ciite ometal o ot 1.70 1.98
ter-soluble arsenic, metal................. 0.25 0.50
Ellsceto-arsenitel . &l Vs e il s 4.50 B
B olhordo’l | o i S S 0.50 Sgherd
o e S NI e M 4.00 3.90
al. Dept. Agr., Spec. Pub. 75, 44 (1927).
& Acme Sheep and Cattle Dip.
ee ‘‘Phenol-Soap Solutions.”
Acme 2-way Spray.
“Bordeaux Mixture—Lead Arsenate.”
Acto.
“QOils, Mineral.”
1 Adheso Green Label.
b (ANSBACHER INSECTICIDE CO., INC., NEW YORK, N. Y.)
Guaranteed. Found.
e e e R T T 58.39
Bt onic, mietal bl S R 5.50 5.56
Esaluble arsenic,metal, .. oo o ey 0.50 0.05
.................................... 4.00 4.15
J. Agr. Expt. Sta., Bull. 459, 10 (1927).
; Adheso 7 O-Blue Dust.
(ANSBACHER INSECTICIDE CO., INC., NEW YORK, N. Y.)
Guaranteed. Found.
7.00 7.25

J. Agr. Expt. Sta., Bull. 459, 10 (1927).
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Adheso-Yellow Label.
See “‘Concentrated Adheso.”

A D § Rat and Roach Paste.
See ““Phosphorus Preparations.” y

Aero Brand Hydrocyaﬁic Acid.
See ‘‘Hydrocyanic Acid.”

Aero Rodent Exterminator.
See “Calcium Cyanide.” .

Agricultural Sulphur Compound.
(TOYAH VALLEY SULPHUR CO., NEW ORLEANS, LA.)
Found: Sulphur 21.50 per cent.— N. J. Agr. Expt. Sta., Bull. 441, 7
(1926). X
Agri-Pax.
(PAX MFG. CO., NEW YORK, N. Y.)

Declared: “A contact spray insecticide based on the extract of pyre-
thrum. Inert material water 77 per cent.”

Found: Chloroform extract 20.54 per cent; fatty acids 18.83 per cent;
moisture 74.2 per cent. Calculated composition: soap 21.37 per cent:
pyrethrum extract 1.71 per cent; moisture 74.2 per cent; undetermined
2.72 per cent.—Conn. Agr. Expt. Sta., Sample 9305.

Albatross Puritol.
(GENERAL BASIC PRODUCTS CO.)

Guaranteed. Found.
Active Ingredients: 3.00 Lt
st e bl o RS T o R e 1.20
Pherols RIS aes s RIS 0.40
Inert Ingredients:
Wliitine o s i TR VOB e e e T B ) 90.50
Gl ain e Ul I el N e 5.00 5.40
Volatileatsl0020E., A0 asiin Vi 6 SIS S 0.50 1.50
Cal. Dept. Agr., Spec. Pub. 75, 66 (1927).
Alcopol Oil.
Aleph Qil
See “Oils, Mineral.” p
Alhambra Nico-Soap.
See ‘“Nicotine Soaps.”
Alhambra Spray.
See ““Oil Emulsions, Mineral.”
Allan’s Lightning Roach Paste.
See ““Phosphorus Preparations.”
Allen’s Kilto, Paste.
(W. A. ALLEN, PITTSTOWN, N. J)
Guaranteed. Found.
Noigttre s LGl U el L G An e P e e 55.17
Potaliarsentc sametal s o 20 pae i Sie i Bl i 6.52 4,73
Water-soluble arsenic, metal. ... ............. 0.50 0.08
(@rasorsitr st ot SR B S ST S L S 4.00 5.02

N. J. Agr. Expt. Sta., Bull. 441, 10 (1926).
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: All in One.

“Niagara All in One’’ and “No. 6 All in One Dust.”

4 Altair Oil.
e ‘‘Oils, Mineral.”’
; American Jazz Spray.
ee “0il Emulsions, Mineral.”

Ammonia Spray.

(BEAR AMMONIA CO., RIVERSIDE, CAL.)

ound: IMoisture 18.833 per cent; sodium carbonate 63.50 per cent;
'm chloride 3.20 per cent; soap 12.85 per cent; calcium carbonate 2.09
nt.—C€al. Dept. Agr., Spec. Pub. 51, 58 (1925). :

3 Anchor Brand Hellebore.
“Hellebore.”’ v

An-Fo Disinfectant.
(AN-FO MFG. CO., OAKLAND, CAL.)
“Phenol-Soap Solutions.”

An-Fo Louse Powder.
(ANIMAL FOOD CO., OAKLAND, CAL.)
chemically analyzed.—Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).

An-Fo Nicotine Spray.
(AN-FO MFG. CO., OAKLAND, CAL.)
“Nicotine Soaps.”

An-Fo Round Worm Capsules.
(AN-FO MFG. CO., OAKLAND, CAL.)

Guaranteed. Found.
U s e P SR S e 15.00 16.36
. Dept. Agr., Spec. Pub. 66, 26 (1926).
i An-Fo Sheep Dip.
Phenol-Soap Solutions.”
Ansbor Green.
(ANSBA CHER INSECTICIDE CO., INC., NEW YORK, N. Y.)
Guaranteed. Found.
BRI tctal o o 12.50 16.14
fegoluble arsenic, metal.......o... .00 ... 3.00 1(;%’;

J Agr. Expt. Sta., Bull. 459, 10 (1927).

Ant Destroyer.
(PETER HENDERSON, NEW YORK, N. Y.)
d: Borax 54.12 per cent; cane sugar 44.80 per cent.— U. S. D. 4.,
Chem., Bull. 68. 43 (1902).
Ant Eater.

(AN-FO MFG. CO., OAKLAND, CAL.)
Guaranteed.

0.17

Found.
0.16
Dept. Agr., Spec. Pub. 75, 24 (1927).
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Ant Foil Ant Poison.
(AN-FO MFG. CO., OAKLAND, CAL.) :
Guaranteed. Found,

Arsenious oxide........ S 5Hy 3
Agseniesmetalll oo i re PRk e et T 0.10 R 050

Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).

Anthracine Oil Emulsion,
(THE SHERWIN-WILLIAMS' CO., CLEVELAND, OHIO.)

Guaranteed: Anthracene oil 75 per cent; fish oil soap 3 per cent; water
22 per cent. 0y

Found: Total oil 72.63 per cent; water 25.08 per cent; soap and undeter-
mined 2.29 per cent.—Conn. Agr. Expt. Sta., Bull. 272, 148 (1925).

Anti-Ant Argentine Ant Poison.
(BRUNSWIG DRUG CO., LOS ANGELES, CAL.)

Guaranteed: Arsenic metal 0.20 per cent.

Found: Arsenious oxide 0.76 per cent; arsenic metal 0.057 per cent; dex-
trose 45.36 per cent; maltose 5.87 per cent; dextrin 0.54 per cent; moisture
46.61 per cent.—Cal. Dept. Agr., Spec. Pub. 58, 16 (1925). <

Antiseptic Sheep Dip.
See “Phenol Soap Solutions.”

Ant Poison.
(ALDERMAN CO., INC., PASADENA, CAL.)

Found: Arsenious oxide 0.19 per cent; arsenic metal 0.14 per cent.—
Cal. Dept. Agr., Spec. Pub. 58, 16 (1925). g

Antrol Argentine Ant Syrup.
(ANTROL LABORATORIES, INC., LOS ANGELES, CAL.)

Guaranteed. Found.
Avseniemeetaly LRSS e ST e o e e I 0.10 0.12
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).
Ant Syrup.
(SMALLS SEED CO., RIVERSIDE, CAL.)
Guaranteed. Found.
Arsetiicometalil R et SRR SRS £ 0.10 0.17

Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

A-1 Dust Mixture.
See ‘“‘Nicotine Dusts.”

Aphid Spray.
(RADIUM SPECIALTIES MFG. CO., SAN FRANCISCO, CAL.)

Found: Light rosin oil 95.4 per cent; water 4.6 per cent.—Cal. Dept.
Agr., Spec. Pub. 34, 58 (1923).

Aphine.
(APHINE MFG. CO., MADISON, N. J.)
Guaranteed: Nicotine 0.90 per cent.
Found: Nicotine 1.07 per cent. Cedar and pine oils and potassium
hydroxide present.— N. J. Agr. Expt. Sta., Bull. 407, 10 (1924)— N. V.
Agr. Expt. Sta., Bull. 384, 301 (1914).

0.16. °
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Aphis Getter.

(WALNUT CREEK SPRAY CO., WALNUT CREEK, CAL.)
Guaranteed. Found.

R e e 92.00 69.20
. Cal. Dept. Agr., Spec. Pub. 66, 36 (1926).

Aphistrogen. :
(CHEMICAL PRODUCTS DIVISION, ROSE MFG. CO., PHILADELPHIA. PA.)
Guaranteed: Cs;HisOp about 34-1 per cent; ‘‘trioxymethaline’’ about
1 per cent; available nitrogen about 0.4 per cent; ‘‘inert remedial sub-
tances’’ about 94 per cent. ‘“‘Aphistrogen is the active glucoside content
f a vegetable substance. Aphistrogen being highly concentrated goes
times farther than the amount you pay for. Aphistrogen is prepared
er the famous Rosenbluth formula, combined with a fertilizer as used
h unprecedented success at the nationally known Rose Gardens at
allingford, Pa.”
Found: The preparation is a soap emulsion. Total nitrogen 0.14 per
t; water 80.9 per cent; formaldehyde recovered by steam distillation
05 per cent.—Conn. Agr. Expt. Sta., Sample 9306.

Apricot Oil.
ee ‘Oil Emulsions, Mineral.”

Arcol.
See “Phenol Soap Solutions.”

Arctic Whale Oil Soap.
ee /‘Soaps.”

Argeniine Ant Poison.
(COFFIN-REDINGTON CO., SAN FRANCISCO, CAL.)

suaranteed: Arsenious oxide 0.20 per cent; arsenic metal 0.15 per cent.

'ound: Arsenious oxide 0.26 per cent; arsenic metal 0.20 per cent; invert

ar 10.79 per cent; cane sugar 17.47 per cent; dextrin, etc., 11.53 per cent.
er 59.94 per cent.—Cal. Dept. Agr., Spec. Pub. 58, 16 (1925). .

Argentine Ant Poison
(FEDERAL DRUG CO., OAKLAND, CAL.)

Guaranteed. Found.
R s oxidel o S 0.11
B inctal. e 0.25 0.08

Argentine Ant Poison.
(C. W. HILL CHEMICAL CO., LOS ANGELES, CAL.)

Guaranteed. Found.
R iiconic, mictal . [0 L 0.10 0.097
ter-soluble arsenic, metal.................. 0.10 0.097

. Dept. Agr., Spec. Pub. 34, 18 (1923).

Argentine Ant Poison.
(LOS ANGELES CHEMICAL CO., LOS ANGELES, CAL.)
aranteed: Arsenic metal 0.10 per cent. :
ound: Arsenious oxide 0.13 per cent; arsenic metal 0.099 per cent;
ert sugar 8.64 per cent; cane sugar 39.66 per cent; dextrin, etc. 0.21 per
ent; water 51.64 per cent.—Cal. Dept. Agr., Spec. Pub. 58, 17 (1925).
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Argentine Ant Poison. Arsite.

(PHILIP & PHILIP, OAKLAND, CAL.) (MORRIS HERRMANN & CO., NEW YORK, N. Y.)

i i Guaranteed. Found. - Guaranteed. Found.
gsentodsloxidesale il R e e w0116 Sirsenicpmetal. oLl v Sleatd t 28.8 31.05
Nrseriic metaliinatus ety s S e alr @ GET NI 0.12 oluble arsenic, metal. . R 31.05

Cal. Dept. Agr., Spec. Pub. 58, 17 (1925)

Argentine Ant Poision.
- (ROSE WATERMAN DRUG CO.)

ch. Agr. College Expt. Sta Spec, Bull 74, 10 (1915).

At-Ko Brand Sheep Dip.

: Guaranteed. Founé. e “Phenol Soap Solutions.”
Arsenious oxide....... A R A A S T 2Ry 0.20
Arsenic, metalt s L i A e R 0.20 : 0.15 Atlas “A’” Weed Killer.

Cal. Dept. Agr., Spec Pub. 66, 19 (1926).

Argentine Ant Poison.
(TOWNE ALLISON DRUG CO., SAN BERNARDINO, CAL. )

Found: Total arsenious oxide 0. 60 per cent; water-soluble arsenioug
oxide 0.60 per cent.—Cal. Dept. Agr., Spec. Pub. 34, 18 (1923).

Argentine Ant Poison.
(WEBB & SEWARD, PASADENA, CAL.)

(CHIPMAN CHEMICAL CO., NEW YORK, N. Y.)

aranteed: Sodium arsenite 45 per cent.
d: Total arsenic metal 23.67 per cent; sodium arsenite (NasHAsO;)
er cent.—Conn. Agr. Expt. Sta., Bull. 272, 149 (1925).

Atlas Weed Killer.
(CHIPMAN CHEMICAL ENGINEERING CO., INC. NEW YORK, N. V.)
d: Sodium chlorate 19.22 per cent; sodium chloride 18.73 per cent;

‘ Guaranteed. Found. 57.59 per cent.—Cal. Dept. Agr., Spec. Pub. 75, 65 (1927).
ﬁrsemoui‘.n (::iz(:lie ............................ Hs 88? i
rsenic, ‘- ey g i Avenarius Carbolineum.
Cal. Dept. Agr., SP“ Pub. 58, 17 (1925) (CARBOLINEUM WOOD PRESERVING CO.)
Argo Ant Poison. Guaranteed. Found.
(BOWMAN DRUG. Co.) R TCT. o 1.50 1.43
: s Pound.,  RRCADOn. .. 0.50 0.97
Arsenicimetals. oL i s il o 0.11 0.15 Dept. Agr., Spec. Pub. 75, 65 (1927).

Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

A. R. M. Liquid Lice Killer.
(ARTHUR R. MAAS CHEMICAL CO.)

Avon Brown Neutral.
‘Oils, Mineral.” .

Guarantf;id VIVater 5.00 per cent. d s o4 Axfixo.
Found: Phenols 14.50 per cent; coal-tar oils 84.80 per cent; water s “Nicoti I

per cent.—Cal. Dept. Agr., Spec. Pub. 75, 56 (1927). e Dusts.

‘ Arsenate of Calcium. Arsenate of Lead. B.

See Tables I and II. )
B. A. Cartridges.

Arsenate of Barium. - ‘Key Brand B. A. Cartridges.”

See ‘“White Arsenoid.” ]
' Arsenite of Lead. Bacili-Kil.

See ‘““Pink Arsenoid.”  “B-K Bacili-Kil.”

Arsenite of Zinc. Barium Arsenite.

See Table II1I. _ _  “White Arsenoid.”
Arsenoid, Pink. :
See “Pink Arsenoid.” i
Arsenoid, Soluble.
See “Watson.” ;
Arsenoid White.
See ‘“White Arsenoid.” ;



TasLE I.

ARSENATE OF CALCIUM.

Arsenic Oxide, As:05
Total. Water-soluble g
Manufacturer or Distributor §
and Brand o = 2 Publication
g 3 =5
| k| €9
5 = 5 = Sfe)
Ansbacher Insecticide Co., Inc., New
Nork O Neava B i e e 39.87 141.79 | 1.53 | 0.31 |72.89 | N.]J. Agr. Expt Sta., Bull. 459, 6 (1927).
Apothecanes Hall Co., Waterbury, Conn. |39.87 (38.89 | 1.15 | 0.67 [67.34 | Maine Agr. Expt. Sta Official Inspec-
tion 126, 84 (1927).
Joseph Beech, Boston, Mass............ 39.87 |41.58 | 1.15 | 0.15 |72.02 | Maine Agr Expt. Sta., Official Inspec-
: tions 114, 86 (1924)
Bowker Chemical Co., New York, N. Y.

Bowker's Caleide. .o 0. oo o 39.87 [41.17 | 1.15 | 0.24 |71.30 | N.J. Agr. Expt. Sta., Bull 459 6 (1927).
Chipman Chemical Engineering Co., Inc.,

New York,.N N L o By s e 39.87 [41.92 | 0.75 | 0.57 |72.60 | N.J. Agr. Expt. Sta., Bull. 40"7 8 (1924).
Deloro Chemical Co., Deloro, Ont., Canada | .... [44.06 | .... | 0.08 | .... | Canada Dept. Agr., 'Div. Chem Rept.

: : : Dominion Chem1st (1928). 3
Dow Chemical Co., Midland, Mich. Dow [40.00 {39.89 | 0.75 | 0.54 [69.01 | Cal. Dept. Agr., Spec. Pub. 75, 21 (1927).
General Chemical Ca., New York, N. Y.

Grobard o L0 U0 St 41.00 [41.86 | 0.75 | 0.52 |72.42 | Cal. Dept. Agr., Spec. Pub. 75, 21 (1927).
The Glidden Co., Reading, Pa.......... 45.84 (41.51 | 1.53 | 2.41 |71.89 | N. J. Agr. Expt Sta., Bull. 407 8 (1924).
Interstate Chemical Co., Jersey City, N. J.

............................... 39.87 142.03 | 1.15 | 0.18 [72.79 | N.]J. Agr. Expt. Sta., Bull. 459, 6 (1927).
Leggett & Bro., lac, New York, N. Y.

el R St el 39.87 {42.76 | 1.15 | 0.61 |74.05 | N. J. Agr. Expt. Sta., Bull. 424, 9 (1925).

John Lucas & Co., Inc., Philadelphia, Pa. |39.87 140.97 | 1.15 | 0.43 |70.95 | N.J. Agr. Expt. Sta., Bull. 424, 9 (1925).

Lucas-Kil-Tone Co., Vineland, N. ]J.,
GreenlBross . stinan b il s
Manufaeturer unknown. ... . ... i 0.

Mechling Bros. Chemical Co., Camden,
NS SR S o i e Rl e S e
Michel & Pelton Co., San Francisco, Cal.
National Chemical Co. of California, El
Centro, Cal. Flag..
Niagara Sprayer Co., Mlddleport N, ¥
B s S e O e U e
Nitrate Agencies Co., New York, N. Y.
Nago.'b ine s i L e
Pittsburgh Plate Glass Co., Newark, N. J.
Corona Calsenate 0 o0 s nn
Riches, Piver & Co., New York, N. Y.
O i i a s AR e, e
Sherwin-Williams Co., Cleveland, Ohio. .
Vreeland Chemical Mfg. Co., Little Falls,
Nl slleetros - alat b aasi
Western Wholesale Drug Co., Los Angeles,
Calr-leyoea i il o8-t

39.87 [40.61 | 0.77 | 0.21
A e e
39.87 [39.10 | 1.00 | 0.12
40.00 (43.47 | 1.15 | 0.69
40.00 [41.53 | 0.77 | 0.43
40.00 |41.04 | 0.77 | 0.49
40.02 |42.76 | 0.75 | 0.74
40.00 (40.71 | 1.15 | 0.46
39.87 (44.70 | 1.15 | 0.72
40.00 (41.49 [ 0.77 | 0.44
39.87 42.33 | 1.15 | 0.06
40.00 |41.01 | 0.77 | 1.66

70

67.
75.

il
70.
74.
70.

77.
T

73.
70

32
72
20
85
949
05

42

42
78

30
95

N. J. Agr. Expt. Sta., Bull. 459, 6 (1927).
Canada Dept. Agr., Div. Chem., Rept.

Dominion Chemist (1928).

N. J. Agr. Expt. Sta., Bull. 459, 6 (1927).
Cal. Dept. Agr., Spec. Pub. 75, 21 (1927).

Cal. Dept. Agr., Spec. Pub. 75, 21 (1927).
Cal. Dept. Agr., Spec. Pub. 75, 21 (1927).
N. J. Agr. Expt. Sta., Bull. 424, 9 (1925).
Cal. Dept. Agr., Spec. Pub. 75, 21 (1927).

N. J. Agr. Expt. Sta., Bull. 424, 9 (1925).
Cal. Dept. Agr., Spec. Pub. 75, 22 (1927).

N. J. Agr. Expt. Sta., Bull. 441, 6 (1926).
Cal. Dept. Agr., Spec. Pub. 75, 22 (1927).
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TasLe II.

ARSENATE OF LEAD

Arsenic Oxide, As:Os
Wi Lea:z[i)bOOxide,
Total Water-Soluble ;
Manufacturer or Distributor
and Brand o i ks 9 Publication
32 3 2 3
= ) g ) | o = o
i) < O <3 &) e (3] e
% %o % % % % % %o
Acme White Lead & Color Works, Conn. Agr Expt. Sta., Bull. 242, 151
Detroit, Mich. Acme.. 30.00 {33.12 | 1.00 | 0.14 63.65 (1922).
Ansbacher Insecticide Co., New York N Agr Expt. Sta., Bull. 459, 5
NN o s o e 30.00 (32.22 | 1.00 | 0.59 65.16 (1927).
The ]ames Blanchard Co., New York,
30.80 0.23 66.90 | Ore. Agr. Expt. Sta. ‘C]r 64, 8 (1925).
Bowker Insecticide Co Boston Mass. Conn. Agr. Expt. Sta Bull, 272, 145 ¢
Bowker's st oeve sl ok 50.00 {49.45 |15.00 [15.60 | 0.60 | 0.09 32.37 (1925).
Bowker Insecticide Co., Boston, Mass. Conn. Agr. Expt. Sta., Bull. 242, 150
BowlerSurmws oo anicn b 30.00 [30.59 | 0.77 | 0.38 66.31 (1922).
California Rex Spray Co., Benicia, . Cal. Dept. Agr., Spec.. Pub. 75, 14
Cal. NuRexfermi. . & o o 30.00 |31.51 | 0.77 | 0.45 64 .50 (1927).
California Rex Spray Co., Bemcla 8 Cal. Dept. Agr., Spec. Pub. 75, 17 :
Cal. Rex Basiei oo oo i 22.00 |122.23 | 0.77 | 0.21 74.93 (1927). .
California Rex Spray Co., Benicia, Cal. Dept. Agr., Spec. Pub. 66, 16
Cal, Rex Neutral Dry.. o0 .. 24.00 |32.77 | 0.77 | 0.46 64.70 (1926). .
California Spray Chemical Co., Wat- Cal, Dept. Agr., Spee. Pub. 75 ¢
sonville, Cal. Ortho Spray Basic. . 22.00 [22.62 0.12 75.19 (1927). : ;

California’ Spray Chemical Co. Wat- Cal. Dept. Agr., Spec. Pub. %5kt
sonville, Cal. Ortho Spray Standard 30.00 |31.97 0.23 65.25 (1927). ;i -
Chipman Chemical Engineering Co., Conn, Agr. Expt. Sta., Bull. 272, 145

New York, N. Y. Chipman.... .. 30.00 |31.00 | 1.07 | 0.21 . 163.95 (1925). ; ,
Corona Chermcal Co., Milwaukee, > Conn. Agr. Expt. Sta., Bull. 242, 150
Wi, Corona Dy = s ool 30.00 (32.20 { 0.77 | 0.18 64.25 (1922). ;

L

chh Rogers . 5

Devoe & Raynolds Co, Inc, ‘New
York, N. Y. Devoe Standard.

John Dorland, Cobalt, Ont., Canada!

The Dow Chemical Co., Midland,
Mach=Tom i S Sl aSiG e
General Chemical Co.,
Orchiarde or i 0 il e
Chemical Co.,
Orchard Basics .0 0
Chemical Co.,
Orchiard Paste: = =0 0 0
Chemical Co., New
Orchard Tri'Plumbies &1
General Chemical Co., New York,
¢ N. Y. Orchard Tri Plumbic, Paste
The Glidden Co., Cleveland, Ohio.
Glidden. . ... SR
The Grasselli Chemical Co., 5
NMoerk NosVi=Sioegsaellins e ir RS 5
The Grasselli Chemical Co.,
York, N. Y. Basic Powder..
The Grasselli Chemical Co. : Cleve-
land, Ohio. Grasselli Paste..... ..
C. W. Hill Chemical Co., Los Angeles,
ol Missiones o ot i e T
Interstate Chemical Co., Jersey City,
. J. Key-Dr
Interstate Chemical Co., Jersey City,
NiJ. Key Brand Paste. /o i
The Kil-Tone Co., Vineland, N. J. ..

General
N, Y.
General
NV
General
N.Y.

51.00

52.00 [52.93

50.00 |43.73

0.18

30.00

31.00

30.00
30.00
22 .00
15.00
25.00
12.50
31.00
31.00
23.00
15.00

30.00

15.50
30.00

31.
32.

31
31.
22.
15.
26.
12
S
31.
23.
17
31.
30.

17
30.

51
66

59
74
35
48
80
99
97
00
57
80
28
88

04
24

1.00 | 0.18
1.00 | 0.97
09910 .72
1.50 | 0.18
0.38 | 0.18
0.38 | 0.17
0.38 | 0.34
0.38 | 0.31
0.77 | 0.44
1.15 | 0.16
O 7a 01T
0.50 | 0.29

0.33
0.75 | 0.23
2100060
1.15 | 0.18

63.
63.00 |63
64 .
65.
2
Sl
99
33.
63.

62.
74.
36.
64.
63.

35.
63.

23

.65

03
07
73
16
90
51
46
65

47
84
18

16
55

: Dominion Chemist (1928).
Conn. Agr. Expt. Sta., Bul. 242, 150
(1922).
Conn. Agr. Expt. Sta., Bull. 242, 150
(1922).
Canada Dept. Agr., Div. Chem.,
Rept. Dominion Chemist (1928).

Cal. Dept. Agr., Spec. Pub, 75, 14
(1927).

Conn. Agr. Expt. Sta., Bull. 242, 150 .
(1922).

Cal."ept. Asr ' Spec. Pub. 35, 47
(1927).

Cal. Dept. Agr., Spee. Pub. 75, 14
(1927). :

Cal. Dept. Agr., Spec. Pub. 75, 20
(1927).

Cal. Dept. Agr., Spec. Pub. 66, 16
(1926).

Conn. Agr. Expt. Sta., Bull. 242, 150
(1922).

Conn. Agr. Expt. Sta., Bull. 272, 145
(1925)

Cal. Dept. Agr., Spec. Pub. 66, 16
(1926).

Conn. Agr. Expt. Sta., Bull. 242, 150
(1922).

‘Cal. Dept. Agr,, Spec. Pub. 34,15
(1922).

Conn. Agr. Expt. Sta., Bull. 242, 150

(1922) and Bull. 272, 145 (1925).
N. J. Agr. Expt. Sta., Bull. 424, 8
(1925).
Conn. Agr. Expt. Sta., Bull. 272, 145
(1925).

Found to be ground gypsum.
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TaBLE 1I. ARSENATE OF LEAD—Concluded.
Arsenic Oxide, AsOs
Lead Ozxide,
Water PbO
Total Water-Soluble
Manufacturer or Distributor aeghs
e acaz:l;eBrand '8 o o o Publication
3 3 8 2
E 9 5 o = 9 5 o
&} 1 4} [ O = &) =
: % % % /i % V) % %
i in Chemical Co., Lati- Cal. Dept. Agr., Spec. Pub. 75, 15
Latlmél.‘ Goodwm A% emlc ........... . 12888 130094 | 00T 10820, S0 164507 (1927).
Leggett & Bro., New York, N. Y.. 50.00 |44.23 |14.00 [18.03 | 0.75 | 0.11 |30.00 (36.43 Co(rirsééx)gr. Expt. Sta., Bull. 242, 150
Leggett & Bro., New York, N. Y.... 30.00 |32.66 | 1.00 | 0.28 [61.00 |64.50 Co(rig.géﬁ)éy. Expt. Sta., Bull. 242, 150
: & Conl Philadelphia, Cal. Del.)t. Agr., Spec. Pub. 75, 15
JO%H.I.JTJ.(:.&?. . 0 : nc ......... p aE 30.00 [32.31 | 1.15 | 0.40 64.40 - (119]2)7) = - 5 i
Kil-T Co., Vineland, N. a ept. Agr., Spec. Pub. 75, 20
Lu((‘;arlZenICroggé...()..............:I. .... 130.00 (30.30 | 1.01 | 0.58 66.25 (19"7)
R. G. Maxtone-Graham, Berkeley, Cal. 0.40 . " 180,88 RO ) a8 63.50 Ca(11912)2e)pt. Agr., Spec.” Pub. 34, 15
Mechling Bros. Chemical Co., Cam- N. T, Agr. Exzpt. Sta.;; Bull R45086
fien 1\1(1g _]'r Paste and Water.. .. .. 68.28 [10.00 | 9.89 | 0.75 | 0.07 20.94 (1927) X
Mechhng Bros. Chemical Co., Cam- N. J. Agr. Expt. Sta., Bull. 459, 5
dens REATAS Powden i si s 31.00 (31.80 | 0.75 | 0.21 65.20 (1927) ]
Merrimac ~ Chemical Ca., DBoston; : Conn. Agr. Expt. Sta., Bull. 242, 150
Masc iSwiltlsas tna s e 50.00 |50.43 [12.50 {14.61 | 0.75 | 0.26 |31.50 [33.48 (1922).
Ward & Co., Portland,
Montgc.)r‘n.e‘r?rn.?f ...... CT .......... 30.00 [31.50 | 1.00 | 0.20 [63.00 [65.10 8r? I}Dgr Expt. Stas Cir. 84, 8 (71927) :
1 Ch 1 Co., Pittsburg, Pa. a ept. Agr, pec. Pub 5, 15
N:i;clxgnaCem1ca01sug 30.00 [31.89 | 0.77 | 0.27 64.26 C51912)) A e P N
I'Co:, Pittsb ,P a ept. Agr., Spee. Pub. 75,
Naéiggaéil;lgmlca -O e urg = 22.00 22.16 | 0.77 | 0.11 74 .36 (1927). :

Sprayer " Co. s

Nlagara Middleport,
S NiagapasBasic s ennss e
Niagara Sprayer Co., Middleport,
N. Y. No. 1 Niagara Entodust. ..
Nitrate Agencies Co., New York,
NV = Nacos 08 - m el i o

The Oderberg Chemical Works, Ltd.,
Oderberg, Czechoslovakia.
Pittsburgh Plate Glass Co., Newark
NeeJe=Corona Dryee e fs 20w
Powers-Weightman-Rosengarten Co.,
Bhilade phiia SPatas S s
Riches, Piver & Co., New York, N. Y.

R1ches Piver & Co., New York, N. Y.
ROB e T
Schiefelin & Co., New York, N. Y.
BPowder iC s i et B
W. M. Sheldon, Vacaville, Cal. . .. ..

The Sherwin-Williams Co., Cleveland,
Ohio. Sherwin-Williams .

The Sherwin-Williams Co., Cleveland
Ohio. Sherwin- Wﬂhams Basic.

D B SBmith & Co, Utica, N. Y.
Tiphierine soaltani e a s oiien e

Standard Chemical Works, Reading,
Pa. Standard.

Tollfdo Rex Spray Co Toledo, Ohio.

X T e

U. S. Smelting, Refining & Mining Co.,
Redding - Cal et veia e el s

Vreeland Chemical Mfg Co, Little
Falls, N. Y. Electro..

50.00

35.17

0.21

0.20

130.00

22.00
30.00
30.00

30.00
15.00

30.00
30.00
30.00

30.00

30.00

15.00

30.00
30.00

31.00

30.

31

32

31.
21
31.

80

.93
30.

00

46
95
05

.86
17
32.
30.

45
95
24

TS

A

il
0.77
0
1.53

.53

.00
.00

=

==

.00
T
s
.46
.15
.75
AT

O O = o O o =

oo o N = ol SHCHE

et

(erflen)

SOl e e N

.18

Sl
.29
.10
.16
.14
T
.18
.20

.20
.29

23

.13
A8
.22
.73
.36
.18

62.00

31.00

62.00

63.00

64 .
75.
66.
65.
59.
65.

64.
4hl

63.
63.
64.
73.
63.
64.
34.
63.
64.

28
20
50
96
65
59
80
.61
50
50
48
38
30
47
20
45
40

35

(1925).

Cal. Dept.

(1927).
Cal. D
(1927).

Conn. Agr.

(1922).

Conn. Agr.
Conn. Agr.

(1925).

Conn. Agr.

(1922).

Conn. Agr.

(1925).

Cal. Dept.
N

(1925).

J.
(1926)
Cal.

(1922.)
Conn. Agr.

Crmn Agr.

ept.

Agr.
Dept.

Expt. Sta., Bull. 272, 145

Agr., Spec. Pub. 75, 18

“Agr., Spec. Pub, 75, 15

Expt. Sta., Bull. 242, 150
Expt. Sta., Sample 420.
Expt. Sta., Bull. 272, 145
Expt. Sta., Bull. 242, 150
Expt. Sta., Bull. 272, 145
Agr., Spee. Pub, 51,15
Expt. Sta., Bull. 441, 6
Agr., Spec. Pub. 34, 15
Expt. Sta., Bull. 242, 150

(1922) and Bull 272 145 (1925)

Cal. Dept.
(1927).

Conn. Agr.

(1925).
N.

N.

(1927).
(1J925)

Cal. Dept.

(1922).

Conn. Agr.

(1925).

J. Agr.
Agr.

Agr., Spec Pub. 75, 19
Expt. Sta., Bull. 272, 145
Expt. Sta., Bull. 459, 6
Expt. Sta., Bull. 424, 8
Agr., Spec. Pub. 34, 15
Expt. Sta., Bull. 272, 145
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222 CONNECTICUT EXPERIMENT STATION BU.I:LETIN 300 COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. 1223
2 o .;?; J ~ Barium Tetrasulphide. Vi
g § § % § . S Manufacturer not stated. Cal. Dept. Agr., Spec. Pub. 34,34
; e ; z r fmrd Brand B. T. S. General Chemical Co., San Francisco, Cal.
= © © = ©, Dept. Agr., Spec. Pub. 34, 34 (1923).
e o ek e Ibar. The Bayer Co., New York, N. Y. Conn. Agr. Expt. Sta.,
® 3383 . 258, 371 (1924). :
4 s S :
= == =R ; . Orchard Brand
£ A - hvs: e Sk Solbar.
§ = (é” (é‘ s 2 ~ WATER-SOLUBLE. Found. Guaranteed.. Found. Found.
= e R 96.10 ... 5895 59.58
= g R S e S hun. D 40.05 sl 29.10 15.04
Soueian B B B B e i B0 e L 42 2 BE
< AW gj gj 8 iphur. s e 43.80 30.52 igig
R e ST SRS 1 (R R
a sHi=n =gl um thiosulphate............. el 14 5.54
iy e T
ol . . . - WATER-INSOLUBLE.
Qi A & & 7 B T
o T T T T o 2 o 2 <21 a0 s 9.77
& L pubi = S Aluminum Oxide )
& E RN b L e o AR
" 3 ous sulphide (FeS).j ......... A IR 0.15
S | ~ & m sulphite (BaSOs) ........ 1.01
@ % % posguerens | 3% ?8 8 g ﬁ ﬁ n sulphate (BaSOy4)........ L Sl 7.60
g | = = o - - o o e (5). .. .. ... EURMITES L el had 13.61
z | g fiMoide (Ba0)........... .. B N 6.39 Wi
Bales 10 T (= T medioxide, carbon, ete....... el ST traces B
é u pungg | p2 s R e il A R M - e 1= e 6.13
& 3 = Sl el R S 9.35
. el
=
E pesjueieng | 3% ‘-“;-" 8 8 8 g Barnes Worm Emulsion.!
&) = SRR T (s. 0. BARNES & SON).
’E} =y K5 S Guaranteed. Found. Guaranteed. Found.
g GRG0 SRR 50.00 94.00 94.00  93.60
Ej. i M g5 Dept. Agr., Spec. Pub. 75, 64 (1927).
=i S B :
- e £ 8 Bayer Dipdust.
L SRS i anteed: Hydroxymercurichlorphenol sulphate 6.00 per cent;
2 e s By xymercurinitrophenol sulphate 2.00 per cent.
2 = RO ound: Mercury 5.17 per cent.
5 LR al. Dept. Agr., Spec. Pub. 75, 62 (1927).
8% 0 e e
S A e e , Bean’s Bug-Go; Crude.
B 2 aiohs B e “0Oil Emulsions, Mineral.”
£S5 R O
4 e R o Beck’s Flea Powder.
s = : é 'g‘ 8 ?, (CHAS. H. BECK MFG. CO., LOS ANGELES, CAL.)
2 i e S Uaranteed: Talc. 17.50 per cent.
o 8@ O s & und: Ash 10.43 per cent.
.g o: _ = .2% B § al. Dept. Agr., Spec. Pub. 75, 63 (1927).
0 e Tmle R s :
ng §§ 8 % g Beetle Mort.
3 5 g =8 “Green Cross”’
O 85 A e :

grades.



224 CONNECTICUT EXPERIMENT STATION ~ BULLETIN 300

Be-Health. :
(GENERAL LABORATORIES, MADISON, WIS.) "

cent. ; ;
Found: (grams per 100 cc.) Available chlorine 3.77; total chlorine 3.81;

sodium hypochlorite 3.96. Trace of sulphate, no calcium.—Conn. Agr. -

Expt. Sta., Bull. 258, 376 (1924). -

Bejo Orchard Spray.
See ‘‘0Oil Emulsions, Mineral.” -

B-K Bacili-Kil.
(GENERAL LLABORATORIES, MADISON, WIS.) :
Guaranteed: Inert matter; calcium chloride 1.71 per cent; water 89.64

per cent. . ]
Found: Available chlorine 3.20 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 61 (1927).

Black Death.
(BLACK DEATH CO., BINGHAMTON, N. Y.)

Found: Carbon 17.11 per cent; sand 5.86 per cent; moisture 10.18 per
cent; carbon dioxide 12.39 per cent; sulphur trioxide 23.15 per cent;
arsenic trioxide 0.97 per cent; cupric oxide 0.59 per cent; ferric oxide 0.46
per cent; calcium oxide 24.97 per cent; magnesium oxide 5.03 per cent.—

U.S. D. A., Bur. Chem., Bull. 68, 28 (1902).

Black Leaf 40.
See “Nicotine Sulphate Solutions.”’

Black Leaf F-2 Nicotine Dust.
See ‘““Nicotine Dusts.”’

Bleaching Water.
See ‘“Wescco.”

Bleach-If.
(GILT EDGE PACKING CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.
Aailoble chldrime Tl ol s L i iS el s o Nl 4.00 4.99

Cal. Dept. Agr., Spec. Pub. 75, 61 (1927).

Bliss’s Bedbug Exterminator.
(FRANK BLISS, ST. LOUIS, MO.)

Found: Borax 20.00 per cent; ether extract 6.79 per cent. A mixture
of bcc))rax and pyrethrum.— U. S. D. A., Bur. Chem., Bull. 68, 43 (1902).

Bliss’s Cockroach Exterminator.
(FRANK BLISS, ST. LOUIS, CHICAGO AND CINCINNATI.)

. ] ke
Found: Borax 81.89 per cent. The balance is pyrethrum and pin
coloring matter.— U. S. D. A., Bur. Chem., Bull. 68, 43 (1902).

Blue Dust.
See ‘“Adheso’’ and ‘“‘Sanders.”

Guaranteed: Active ingredients 8.50 per cent; inert matter 91.50 per

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. 225

Blue Label Tonicide.
(MORRIS HERRMANN & CO., NEW YORK, N. Y.)

E Guaranteed. Found.
el e el O W TR A e e R A 57.25
Rotaliarsenio metall o 0 G i e e e 3.70 5.48

i Water-soluble arsenic, metal.................. 0.25 0:15
s o cle b SR IRUAS Bm LR mo I el T s e g e ) 13.51

Copper oxide. . . O s L e T Posret’ 5.65
N. J. Agr. Expt. Sta., Bull. 301, 13 (1916). &

Blue Ribbon Orchard Spray.
" See “Oil Emulsions, Mineral.”

) Borco.
See “Bordeaux Mixture.”

Bordeaux Cal-Arsenate, Powdered.
(RICHES, PIVER & CO., NEW YORK, N. Y.)

A Guaranteed. Found.
Wi cliisenic metal 0 DT D e 15.00 16.07
B Water-soluble arsenic, metal. ... ... ... .. ... 0.50 0.18
| nETsereRetARe b el R i B S 5.00 100

N. J. Agr. Expt. Sta., Bull. 286, 13 (1915).

Bordeaux Dust with Poison.
(ME CHLING BROS. CHEMICAL CO., CAMDEN, N. 1)

k. Guaranteed. Found.
B 2l arsenic, mmstall o oD 6.00 7.46
Water-soluble arsenic, metal............... ... 1.00 0.20

SR N N 6.00 7.50
N. J. Agr. Expt. Sta., Bull. 459, 12 (1927).

Bordeaux-Green Powder.
(ANSBACHER INSECTICIDE CO., NEW YORK, N. Y.)

- Guaranteed. Found.
B oial arcenic, metal. oL 11.00 13.82

Water-soluble arsenier metal S ERE s e L 2.25 2.06
~r_Copper. Srer e e B I S i s 16.00 19.44

N. J. Agr. Expt. Sta., Bull. 286, 11 (1915).

Bordeaux Mixture.
See Table IV.

Bordeaux Mixture—Lead Arsenate.

Tee Table V.
Bordeaux-Paris Green.
(LIGGETT & BRO., NEW YORK, N. Y.)
(See also ““Naco-Bordeaux-Paris Green.”)
3 ; 4 Guaranteed Found.
B orer oxidel CuO i 17.50 107,87
. Lotal arsenious oxide, As;Os.................. 16.50 17.69
Water-soluble arsenious oxide, AseO3.......... 2.64 2072

i Conn. Agr. Expt. Sta., Bull. 242, 153 (1922).



TABLE IV. BORDEAUX MIXTURE

Copper
| P
Manufacturer or Distributor § = 2 E'gvé’  Bablieaion
and Brand = g% Ha SEE
s = 85907 | 86T a8
g g | S95 | 38| s
& g | Sge | S8 | 58b
Vi
Acme White Lead & Color Works, Detroit, Mich. | % . - o
Neme s n L B e e e e e e 12.75 |12.72 Cal. Dept. Agr., Spec. Pub. 75, 43 (1927).
Ansbacher Insecticide Co., Inc., New York, N. Y.. [16.00 [16.27 N. J. Agr. Expt. Sta., Bull. 459, 7 (1927).
James A. Blanchard Co., New York N, ¥ lLion. 11.00 |14.43 Cal. Dept. Agr., Spec. Pub. 58, 21 (1925).
Bowker Chemical Co., New York, e o i 13.00 [12.73 N. J. Agr. Expt. Sta., Bull. 441, 7 (1927).
California Rex Spray Co Ben1c1a, €al.” Berco. .. [17.00 19,63 Cal. Dept. Agr:, Spec. Pub. 75, 43 (1927).
California Rex Spray Co., Benicia, Cal. Rex Bor-
deaux MaterialsiPaekage b ool e it n 25.00 |26.06 Cal. Dept. Agr., Spec. Pub. 66, 20 (1926).
California Rex Spray Co., Benicia, Cal. Rex Bor- : <
deaux Materials Package No. 2. Nl 91.91 | 4.30 | .... | Cal. Dept. Agr., Spec. Pub: 66, 20 (1926).
California Rex Spray Co., Bemcla, ‘Cal. Rex Bor- .
deatrz Powrler: o0 o v 0 s e e e 12.75 [13.08 Cal. Dept. Agr., Spec. Pub. 66, 20 (1926).
California Spray Chemical Co., Watsonvﬂle, Cal.
o e e L e T e S s e 12757113 .58 Cal. Dept. Agr., Spec. Pub. 75, 43 (1927).
Chipman Chemical Engineering Co., Bound Brook, 4 g
R e e e e e B s e B 12.50 (12.50 Ore. Agr. Expt. Sta., Cir. 84, 12 (1927).
Devoe & Raynolds, New York, N. Y. .. ... ... ... 18.00 |11.15 Ore. Agr. Expt. Sta., Cir. 84,.12 (1927).
Dow Chemical Co., Midland, Mich. Dow Powdered g

Magnesium oo 5. v e 25.00 [24.99 75.00 | Cal. Dept. Agr., Spec. Pub. 34, 22 (1922).
E-Z Way Co., Oakland, Cal. E-Z Burgundy...... 15.30 (11.86 7w | Cal. Dept. Apr., Spec. Pub, 58,21 (19255
F. A. Frazier Co., Pt. Richmond, Cal. Dosch

Copper Lime Dust. . 250 AR 90.00 | Cal. Dept. Agr., Spec. Pub. 34, 23 (1922).
E. A. Frazier Co,, Pt. Rlchmond Cal. Dosch 5

Copper Lime Dust. 264 2 R4 90.00 | Cal. Dept. Agr., Spec. Pub. 34, 23 (1922).
F. A. Prazier Co., Pt. chhmond ‘Cal. " Frazier's

Bordar Al odes Sl EE S SRR e 24.00 |24.49 Cal, Dept. Agr., Spec. Pub. 58, 21 (1925).
T. A. Prazier Co., Pt. Richmond, Cal. FPrazier's

Borda i Al it b s e 24 .50 (24 64 Cal Dept Agr, Spec Pub. 58 21 (1925)

he Glidden Co., Cleveland, Ohio. ( e
The Glidden Co., Cleveland, Ohio. Glidden Dry
Powdereds oo e e e
The Grasselli Chemical Co., Cleveland, Ohio.. ... ..

Hammond’s Paint & Slug Shot Works, Beacon,
NN Palpl. S vesesc e e e

Hood River Spray Co., Hood River, Ore?. .

J. H. Howell, Planada, Cal. Dried Bordeaux Paste

Interstate Chemical Co., Jersey City, N. J. Key..

The Kil-Tone Co., Vmeland N. J. Modified Kil-
Tones. .

The Kil-Tone Co., Vineland, N. J. Modified Kil-
Tone, Dry BOMt S e G e

Kirk, Geary & Co., Sacramento, Calacte oRaer
Leggett & Bro., New York, N Mo Aneher? 00
John Lucas & Co., Inc., Philadelphia, Pa. Bordo

Mixture Dry Powder 25%,. . S
John Lucas & Co., Inc., Phlladelph1a, Pa. Lucas

Dry Powdered?. . ;
Lucas-Kil-Tone Co Vmeland N. _T. "Green Cross
Lucas-Kil-Tone Co. Vmeland N.- Jz+ \Green Cross

BeaBordopsimaipsnas o Lo e e e
Mechhng Bros. Chemical Co., Camden, N. J..
Mechling Bros. Chemical Co., Camden N. J. Powder
Miller Products Co., Portland Gre 25 E
Montgomery, Ward & Co., Portland B, 7~ o
National Chemical Co., P1ttsburg, Pa. National

Borde “AY

22.
13.

00
00

.50

24
12.

00
50

.00

22.

50

.50

25.

16.
21.

22.
12.
16.
24 .
14.

24.

18
14.

.15
24 .
19
14.

11.
23.
.79
14

.84
.28

.44
05
.80
.20
.50

90

85
78

60
80
58
91

20

SN

r - Spec. Pub. 58 22 (192!

Cal. Dept Agr., Spec. Pub. 58, 22 (1925).
Conn. Agr. Expt. Sta., Bull. 242, 153
(1922).

N. J. Agr. Expt. Sta., Bull. 441, 7 (1926).
Ore. Agr. Expt. Sta., Cir. 84, 12 (1927).

Cal. Dept. Agr., Spec Pub. 34 23 (1922).
N. J. Agr. Expt Sta. Bull. 459 7 (1927).

N. J. Agr. Expt. Sta., Bull. 407, 9 (1924).

N. J. Agr. Expt. Sta., Bull. 407, 9 (1924).
Cal. Dept. Agr., Spec Pub. 51, 19 (1925).

Conn. Agr. Expt Sta., Bull, 242, 153
(1922).
N. J. Agr. Expt. Sta., Bull. 407, 9 (1924).

Cal. Dept. Agr., Spec. Pub.
N. J. Agr. Expt. Sta., Bull.

NS Aol

75, 43 (1927).
459, 7 (1927).
Expt. Sta., Bull. 459, 7 (1927).
N. J. Agr. Expt. Sta., Bull. 459, 7 (1927).
J. Agr. Expt. Sta., Bull. 441, 7 (1926).
Lre. Agr Expt. Sta., Cir. 84, 12 (1927).

Ore. Agr. Expt. Sta., Cir. 84, 12 (1927).

Cal. Dept. Agr., Spec. Pub. 75, 43 (1927).

1 68.64 9, water.

2 A two powder preparation.
is reported as found in the copper sulphate package.

350.719, water.

4 Decomposed.

5 58.03 % water.

=

One package contains partially dehydrated copper sulphate, the other hydrated lime.

Copper

923G
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TABLE IV. BORDEAUX MIXTURE—Concluded.

e e N s o phwia i "/.\ e ‘Am vy ]
I o i by K9 © © I o ) Bordeaux Zinc.
(o [ o R o (T (s T e (oA o TR N : :
g“i 8 g ?‘, 3% %’,gig, % g :c“i %m‘ % (THOMSEN CHEMICAL CO., BALTIMORE, MD.)
2R NN A=W RS SN o E Sl e
e i o ) S e . Lt M R T C e RS ;
2 on 8 R ?r'f»% 3%% Srs e 8y § B lotal arsenic, metal. ... .. ..il il 7.63 7.53
o e R R e 3 B ater-soluble arsenic, metal. .. ... 0.57 20?
o Sl e el R e e B R B R Rorper.. . o e S S SRS I 4.50 .5
g oL TR R SRR (LB e Pt M N. J. Agr. Expt. Sta., Bull. 286, 13 (1915).
8 SIS e e T S o e S SRR A s !
2 Exiaipinaiaat o8 L 4 Bordeth.
2 @G e SRR ol o g (RILTONE CO., NEWARK, N. J.)
A s il e T Tv T & $ & oM +
S T T T S N S 5 R o Guaranteed. Found.
S0 b th bBo BOR BOKOO B0 bBo 5O o ‘ : ;
<< < < <@ <@< < < £ & 3 | Total arsenic oxide. .o 20.00 18.01
3 3 3 5 S S g 5 5 3 3 50 . WV ater-soluble arsenic oxide. ..... ..o oviun ! 5
B 5 B & abh BHEE B B B B B B idroxide... .. ... ... 1500 15.44
S TS T, e R R ) Lopp!
L SO R e S Oy e ey e . N. J. Agr. Expt. Sta., Bull. 273, 12 (1914).
TmE e S T TR T s T - Borecide.
DR LG B URD LD 0 O g0 & = (MASON DRUG & CHEMICAL CO., HANCOCK, MD).

o = S Found: Ash 58.14 per cent; loss on ignition 41.86 per cent; insoluble in
_Eﬁii‘éaﬁ‘ég e ~ b ‘boiling water 65.35 per cent; melting-point of sublimate, 31.0° C. The
wnp[e) 38UT ) & stance had the odor of naphthalene, and the sublimate combined with

= S ' picric acid, but the melting-point was nearer that of methyl naphthalene.—

punog i a ~ Conn. Agr. Expt. Sta., Bull. 242, 160 (1924).

—ajeuoqie) | x° 4 o 3
wWnRR) o Lo Boxal.
o g
- = § (BOWKER INSECTICIDE CO., BOSTON, MASS.)
Mep;ngé‘fé 2 1‘3 = o Found: Copper 12.08 per cent; arsenious oxide 13.52 per cent.— N. V.
wnpe) @ b : gr. Expt. Sta., Bull. 384, 289 (1914).
G i e e T o e § 3 Brazilian Insecticide Powder.
2 punog | 3R e e m‘“f z o ;‘ Oy ; (I. MAJORA CO. ALA MARA, BRAZIL.)
§ = e e S e = Found: Borax 8.84 per cent; sodium carbonate.37 .52 per cent; sulphur
3 oo e e T e e s e e & .67 per cent. Balance pyrethrum and ultramarine.— U. S. D. 4., Bur.
posjuerens | »° ~ S o o oo O ~ >~ o O g Chem., Bull. 68, 43 (1902).
S e = e e e Brininstool’s Coal Tar Creosote.
S o e S e § ] (THE BRININSTOOL CO.)
S aly LSS S el G e e Bl i o - Found: Oils 94.80 per cent, phenols 3.90 per cent, trace of water and
1) o G sl Sas 5 2 5 .
O I:‘Z" Zg T£ S e e e | h, no rosin. Baumé gravity of separated oil, 17.3; per cent unsul-
g e e e TR Sl U :(% D | . onated oil, 24.60—Cal. Dept. Agr., Spec. Pub. 51, 45 (1925).
el b SRR G e i S e ST R O BRI o] . o
Rl e SR e - | 8 Brown’s Pink Powder Insecticide.
e o S SRR R
Q:ﬂ y : AR s bz :"-,é S o g (BROWN’S INSE CTICIDE CO., SYRACUSE, N. Y.)
ol g g :§Z 2“2,_:’ “ :>'O§ :% TSl g - Found: Borax 88.55 per cent. Balance cloves and pink coloring
a BlUS e imp O g T L L 10y £ |5 matter.— U. S. D. A., Bur. Chem., Buli. 68, 43 (1902).
T S e A e e ; : e
Z . Qg g g.&: g%i% e i ] . | . Brunswig Squirrel Annihilator.
Q._ 2 B @ @ :w‘f‘m;ﬁ SZ ::;6 gw e 2% :g :8 . 5 . See “‘Strychnine Preparations’’.
235 e N rorimo-‘:o-“221>2d2 : @ A .
£w gl 8 BE R B0 RS o g i ( Bug and Blight Dust. :
£ @ OULTL Q&M 4, o Gl e S 2 : LEGGETT & BRO., NEW YORK, N. Y.
2 @it Ty Ay ~§ RS bo: “2 Eat e = o : Guaranteed Found
< =8 SS8ESE S smmtmtO (S0, - | : . .
E g (O OROBVEH :Q&fmgmg O = m: | ] Bt el L 16.00 16.21
o g g ippefeR,, (O3 . d da i g o |4 ater-soluble arsenic, metal 3.00 2.25
S'-E 2m2 ‘2 52 @%%d?daa~25 : S y 5 6.00 6.44
g-‘zimggﬁég‘f?mamgﬂ*-f :-5315?_8: g R T A Pl ) GO R R S A e : :
= £ = = (S B o | % .
Dleelz gzézg qb)n,_q ‘EUQ)_.U) g(/) §§ g %5 o % N. J. Agr. Expt. Sta., Bull. 273, 12 (1914).
T e e e Sio R e o
8908020808, 8 (88888 s tA ,qTE |2
52 a8s8 BRR RIS B RERERaESs |- 8
SR SASESE S S0 e cMm M EM S B B oA ;
2 W0 NQO 2 Uemm n. W o f



TABLE V. BORDEAUX MIXTURE—LEAD ARSENATE

Arsenic Oxide, As:Os = b
opper, ea xide,
(Cw) (PHO) Water
Total Water-Soluble
Manufacturer or Distributor
and Brand o o ] o Publication
g ] g g g o 5 9 o
&} = 3] = o = G = =
: L aclg e g heedew g
Acme White Lead & Color Works, Detroit, 1 Cal.:Dept. Agr.; Spec
Mich. Aeme 2-Way SPray-ihiss e 429 | 5.11 | 0.46 | 0.31 {11.00 |11.25 9.28 Pub. 75, 44 (1927).
Bowker Chemical Co., New York, N. Y. . J. Agr, Eipt. Sta,
Bowker’s Dry Powdered Bordeaux Arsenate | 7.96 | 8.11 | 0.77 | 0.41 |15.00 [14.62 e Bull. 407, 12 (1924).
Bowker Chemical Co., New York, N. Y. = | Conn. Agr. Expt. Sta.,
DURO% e e S D e S e e 5.00 | 5.57 | 0.46 | 0.06 6.70 1.28 165.95 Bull. 272, 146 (1925).
California Sprayer Co. Cahspray Dust €al. Dept. Agr., Spec.
No 8Dt o = e S R e 13.46 |13.92 | 1.15 | 0.44 | 3.80 | 4.45 27067 Pub. 75 44 (1927)
Chipman Chemical & Engineering Co., New Conn.. Agr Expt. Sta.,
Yorl, N ¥. Bordo-Lead: .. .0 0. 729 37300881018 16.47 15.24 Bull. 272, 146 (1925)..
General Chemical Co., - New York, N. Y. . J. Agr. Expt. Sta.,
Orchard Bordesuxiliead- =t = . 9.37 |10.25 | 1.50 | 0.06 [15.00 |15.95 Bull. 459, 10 (1927).
The Glidden Co., Cleveland, Ohio, Glidden Conn. Agr. Expt. Sta.,
Borndo-Assenate & =0 biiw Bote 15.50 [17.54 { 0.50 | 0.20 9.32 31.71 Bull. 242, 154 (1922).
The Glidden Co., Cleveland, Ohio. Glidden Conn. Agr. Expt. Sta.,
Bordo-Arsenate. 5.90 |14.77 | 0.50 | 0.18 13 31 26.64 Bull. 272, 146 (1925).
Interstate Chemical Co Jersey C1ty, N. J Conn. Agr. Expt. Sta.,"
KevBordoibead o o o oo 4.45 | 6.65 | 0.77 | 0.60 6.05 13.76 [60.85 Bull. 242, 153 (1922).
Interstate Chemical Co., Jersey City, N. J. Conn. Agr. Expt. Sta.,
Wey Bordolead s o b7 I T827 M0 W T {=0700 2.99 60.83 Bull. 242, 153 (1922):
Interstate Chemical Co., Jersey Clty, N. ] . Conn. Agr. Expt. Sta.,
Key-Cide. . 4. 22 5 15 0.18 [10.00 [10.06 . | 9.90 _ Bull. 242, 158 (1922).
: | - :

Ceres Bordeaux-Lead Pow

Sherwin-Williams Co., Cleve]and Ohio.
Pestroy. .

Skinner Machlnery Cos : Dunedin, Tla.
Skinner’s Arsenate Bordeaux............

H. ] Smith Co. ;-Utica, N--Y..0 Hexpo

H. J. Smith Co., Utica, N. Y. Hexpo

Vreeland Chemical Mifg. Co, New York,
N. Y. Bordo-Lead Mixture. A

4.28

26.01
6.90

6.88

5.58

3.52

28.25
8.37

7.33

8.91

0.46
0.50
0.50

0.78

0.32

0.28
0.28

0.57

Gt

11.00
4.00

15.40

11.02

2.64
18.07

19.27

2.57

6.61
18.89
14.33

18.32

N,

44 .23

J. Agr. Expt. Sta.,
Bull. 424 16 (1925)
Cal. Dept. Agr., Spec.

Pub. 75, 44 (1927).
N. J. Ar Expt. Sta.,
. Bull. 407 16 (1924).
Conn. Agr. Expt. Sta.,

Bull. 272, 146 (1925).
Conn. Agr. Expt. Sta.,

Bull. 242, 158 (1922)
Conn. Agr. Expt. Sta.,
Bull. 272 146 (1925)
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Bug Death.
(DANFORTH CHEMICAL CO., LEOMINSTER, MASS.)

Guaranteed. Found.
77 31 enta o s (Y REN e S B e NS o e 47.00 . 54.15
Leadl DRt v s £ 5 minss o magn s o o 5 e T B st o) ; 5.00 14.11

Conn. Agr. Expt. Sta., Bull. 242, 159 (1922); "
Bug Death Alpha.
(DANFORTH CHEMICAL CO., LEOMINSTER, MASS.)
" Guaranteed. Found.
Nicotine....... by R LSt S L L 0.05 trace
1B AE nagbo o G Sha ey SR AL I e o ST el B 20.00 18.20
AN IR s T T R e s e e 2 5 15.00 16.50
Eead-oxitlem i mef e i sionds formueid Mo et By 1.00 4.80
Ore. Agr. Expt. Sta., Cir. 84, 11 (1927).
: Bug Death Aphis.
(DANFORTH CHEMICAL CO., LEOMINSTER, MASS.)

Guaranteed. Found.
a1 R M D = e LIRS oyt O 1t 0.05 present
ST ORI e e R L, et o, e A e R "~ 20.00 19.29
i xor S keaat et e R E Rl S e 15.00 23.63
Lead ORIAe . & o kivnm = 5 i it s o by s 5 S o e 1.00 5.69

Maine Agr. Expt. Sta., Official Inspections 110, 55 (1923).
Bug Dope.
(H. J. SMITH & CO., UTICA, N. Y.)

Guaranteed. Found.
Lotal arsetic, MOEEAL, L b 1o b o e el i 0.37 0.62
Water-soluble arsenic, metal.................. 2.70 0.23
CODPET s« e s e sl br S s p o s ol £ o e o 508 W sares 0.30

N. J. Agr. Expt. Sta., Bull. 286, 13 (1915).

Buhack Insect Powder.
See “Pyrethrum’’,

Buker’s Sheep Dip.
See ‘‘Phenol Soap Solutions’.

By-Sul.

(GEO. H. CORSE, JR. & CO., SAN FRANCISCO, CAL.)
Two samples:

Sample 1. :
Guaranteed: Carbon disulphide 41.00 per cent; inert matter 52.00
per cent. ' .
Found: Carbon disulphide 37.98 per cent; water 50.82 per cent; calcium
carbonate 4.06 per cent; calcium polysulphide 6.06 per cent.

Sample 2.
Guaranteed: Carbon disulphide 41.48 per cent; inert matter 52.59 per
cent.
Found: Carbon disulphide 46.20 per cent; water 46.00 per cent; clay
and oil 6.18 per cent; calcium polysulphide none.
Cal. Dept. Agr., Spec. Pub. 51, 60 (1925).

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. 233
Caascu.
(HEMINGWAY & CO., INC., BOUND BROOK, N. J.)
Guaranteed. Found.
tal arsenic, metal............. P sty 16.00 18.23
ter-soluble arsenic, metal.................. 4.00 0.12
e M e e S S R i .78

J. Agr. Expt. Sta., Bull. 459, 11 (1927).

2 B3 Caasen.
(HEMINGWAY LONDON PURPLE CO., LONDON & NEW YORK).
ound: Arsenious oxide 34.13 per cent; copper 8.10 per cent.
Y. Agr. Expt. Sta., Bull. 384, 301 (1914).

Cabot’s Gypsy Moth Creosote.
(SAMUEL CABOT, INC., BOSTON, MASS.)

>uaranteed: Not more than 10 per cent inert matter. .
‘ound: Substance is composed of tarry matter like gas-house wastes.
¢ are no oils present.

e Agr. Expt. Sta., Official Inspections 114, 88 (1924).

Calcium Arsenate.
“Arsenate of Calcium'.

Calcium Caseinate.
Table VI.

Calcium Cyanide.
i Table VII.

Calcium Fluosilicate Compound.
(VICTOR CHEMICAL WORKS, NEW YORK, N. Y.)

anteed: Calcium fluosilicate not less than 15 per cent; inert matter
r 85 per cent.

und: Phosphorus pentoxide 28.37 per cent; calcium oxide 21.80 per

iron and aluminum oxides 20.60 per cent; silica 11.00 per cent;
ne 11.95 per cent.

onn. Agr. Expt. Sta., Bull. 272, 149 (1925).

Calco-Green.
(Manufacturer not stated).

ound: Total arsenious oxide 30.0 per cent; water-soluble arsenious
7.0 per cent.

Jniv. of Cal., Coll. of Agr., Expt. Sta., Bull. 151,24 (1903).
Calcyco Braun Gas.

Calcyco Hydrocyanic Acid.
“Hydrocyanic Acid”".

California C & G Brand:- Bleaching Water.
(CALIFORNIA BLEACHING WATER CO., SAN FRANCISCO, CAL.)

Found.
517

Guaranteed.
4.00

- Dept. Agr., Spec. Pub. 75, 61 (1927).

R T WY PO L Wy o
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TABLE VI—CALciuMm CASEINATE

: g
S
e g ok g Publication
& o E ;
ey TRl
A Oz oo
%+ % I % SRS
California Central Creameries, San Francisco, Cal. Conn. Agr. Expt. Sta., Bull. 258, 369 (1924);
Km0t dee s e e oI g 3.28 120.93 |46.29 272, 149 (1925). =~
Casein Mfig. Co., New York, No¥e AN o 7.92 |50.53 |27.27 | Conn. Agr. Expt. Sta., Bull. 258, 369 (1924). »
Rosin & Co., Philadelphia, Pa. Red Diamond. .. .. 3.31 [21.12 |50.64 | Conn. Agr. Expt. Sta., Bull. 258, 369 (1924).

& gal'ci}g?
S Ca (CNJs
Manufach:lr;rB%; r{J“jist'ributor Tﬁ C’i 3. E Publication
& s e e ;
et
& £ S o 5 | &
% % % % % Gl '
American Cyanamid Co., New York, g 2 5 2 - : N. ] Agr. Expt. Sta:, Bull- 494519
Ne¥ o & Grade st S o= L 40.00 (40.30 71.35 (1925).
American éyanamid Co., New York, 40.00 143.17 | Cal. Dept. Agr.; Spec. Pub. 75, 61
Ni¥. Cyanogas s 00 Seiie & (1927). 3
California Cyanide Co., Southgate, Cal. Dept. Agr., Spec. Pub. 75, 61
Cal. Calcanide Fumigant Grade :
Nosl - v e 88.00 [91.73 (1927).
California Cyanide Co., Southgate, Cal. Dept. Agr., Spee.. Pub. 75, 61
Gal=alfeylie Sl vmm 25.00 | 27.73 (1927). :
California Cyanide Co., Southgate, . Cal. Dept. Agr., Spee. Pub. 75, 61
Cal. Citrofume Citrus Fumigant. . 53.00 |54.30 (1927).
L. E. Neville, Los Angeles, Cal. Aero Cal. Dept. Agr., Spec. Pub. 34, 57
Rodent Exterminator. ... ........ 20.00 [23.71 |32.77 [43.68 41.98 (1923).

€3
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California Spray.
(UNITED STATES SPRAY CO., SAN BERNARDINO, CAL.)
Guaranteed: Inert matter 65.00 per cent.

Found: Oils 29.00 per cent; inert matter 69.00 per cent. Sodium'A

fluoride and rosin present.
Cal. Dept. Agr., Spec. Pub. 34, 37 (1923).

Calispray Combined Insecticide and Fungicide Dust No. 3.
See ‘“Nicotine-Sulphur Dusts’".

Calispray Complete Garden Dust No. 83.
(CALIFORNIA SPRAYER co.)

A Guaranteed. Found.
NACOTE L & JiTvi it il sh s o i o o0 it 3o B e o 1525 -~ 0.85
Total arsenic, metal....... ..o 1.76 1.69
Water-soluble arsenic, metal.................. 0.50 0.26

LA ORIAE s 4 s ovmi s i ot i onatl e bl St e s e Loehe : 8.17

o e D 50.00 46.95

Cal. Dept. Agr., Spec. Pub. 75, 38 (1927).
Calispray Dust No. 1.

Calispray Dust No. 2.
See “Nicotine-Sulphur Dusts’'.

Calispray Dust No. 12.
See “Nicotine Dusts'".

Calispray Dust No. 86.
See “Bordeaux Mixture-Lead Arsenate’’.

Calispray Insecticide Dust No. 11.

Calispray Insecticide Dust No. 15,
See “Nicotine Dusts’’.

Calispray Insecticide Dust No. 81.! =

(CALIFORNIA SPRAYER CO: )
Guaranteed. Found. Guaranteed. Found.

RHGOHtIE - 0 s be st o s asig e 2.00 221 2.00 2.28
Total arsenic, metal..... o bt L 3.50 3.39 3.80 4.06
Water-soluble arsenic, metal.. ... 0.50 0.18 0.50 0.29
Tieafl OXIAE, « tix o m o s s 2 wbs 5 s aae S et 13.02

1287 e
Cal. Dept. Agr., Spec. Pub. 75, 38 (1927). -

Calispray Nico-Dust No. 82
(CALIFORNIA SPRAYER co.)

N R s S e s 2.50 1.22
Total arsenic metal, of it it 3.50 gig
Water-soluble arsenic, metal. .. .. AR 0.50 12'7‘6 :
Teatl onide: o miv il oo o it e S i i ok
CoPPBE: s, oiis bl xle v daty e b SR 5.00 4.8

Cal. Dept. Agr., Spec. Pub. 75, 38 (1927).

1 Two samples.

Guaranteed. Found.
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Calite.
(MORRIS HERRMANN & CO., NEW YORK, N. Y.)
il : : Guaranteed. Found.
otal arsenic, anetal . o i B g S Ll 11.40 1475
Water-soluble arsenic, metal. . civ i diamainin 0.5 0.42
k7Y L R e L O e L el b e N 67.07

Mich. Agr. Coll. Expt. Sta., Spec. Bull, 74, 10 (1915).
Calox.
See ““Oil Emulsions, Mineral’’.

L Calpest Garden Dust.

See ‘‘Nicotine Dusts’’.
Calpest Sow Bug Killer.

(CALIFORNIA PEST CONTROL CO., BURLINGAME, CAL.)

Guaranteed: Copper aceto-arsenite, 8.00 per cent.
Found: Arsenious oxide, 11.04 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 26 (1927).

Calpest Summer Spray.
See “‘Oil Emulsions, Mineral”'.

Calpest Weed Killer.
(CALIFORNIA PEST CONTROL CO., BURLINGAME, CAL.)

Guaranteed. Found.

AT eI OUS ORI s 25 7 s St st s o v Saml A ) 30.00 < 31.30
Cal. Dept. Agr., Spec. Pub. 75, 25 (1927).

Calpest Whale Oil Soap.

See “Soaps’.
: Calpro Ant Syrup.
(THE CALPRO SALES CO., LOS ANGELS CAL.)
: Guaranteed. Found.
RN T aTE s R A St L e R TR 0.10 0.22

Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

Cal-Sy.
See “Calcium Cyanide’’. S

Cann’s Ant Exterminator.
(ARTHUR CANN CO., SAN JOSE, CAL.
Guaranteed: Inert matter 10.00 per cent. ¥

'pres%irtl.d. Phenols 12.20 per cent, inert matter 9.60 per cent. Rosin

Cal. Dept. Agr., Spec. Pub. 34, 36 (1923).

i ~ Cann’s Canco.
See “Phenol Soap Solutions”.

( Cann’s Carco.

. ’ ARTHUR CANN CO., SAN JOSE, CAL.)
Found: Phenols 7.30 per cent. Rosin present.
Cal. Dept. Agr., Spec. Pub. 34, 36 (1923).
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Capital Sheep Dip and Cattle Wash.
See “Phenol Soap Solutions’'.

Capital Squirrel Poison.
See “Strychnine Preparations’’.

Carboleine, Pratt’s.
See “0Oil Emulsions, Mineral’’.

Carbolic Acid.
See ‘““Phenol’’.

Carbolicide.
See “Hockwald”'.
Carbolineum.
See ‘““Avenarius Carbolineum’’.
Carbon Disulphide.
See Table VIII.

Carbon Disulphide Emulsion.

(I. P. THOMAS & SON CO., PHILADELPHIA, PA.)
Found: Carbon Disulphide 68.62 per cent.

Conn. Agr. Expt. Sta., Sample 3893.

Carbo-White Disinfectant.
(R. L. STEVENS BROKERAGE CO., SAN FRANCISCO, CAL.)

Found: Phenols 1.40 per cent; organic matter, partly glue and water,
6.50 per cent; mineral matter, mostly calcium carbonate, 92.10 per cent.

Cal. Dept. Agr., Spec. Pub. 51, 58 (1925).

Carco.
(SUNSET SALES CO., TACOMA, WASH.)

Carco.

(See also “Cann’s Carco’.)
Claimed phenols, soap and hydrocarbons present.
Ore. Agr. Expt. Sta., Cir. 64, 15 (1925).

Carco Natholeum Dip.
See “Phenol Soap Solutions’.
Caustic Soda Arctic Whale Oil Soap.
See ““Soaps’’.
‘Cedar Blocks.

See ‘‘Paradichlorbenzene’’.

“Cee-Pee-Dee” Carbolized Petroleum Distillate.
See “0Oil Emulsions, Mineral”’.

Cenol Ant Destroyer.
(CENTRAL CITY CHEMICAL CO., SAN FRANCISCO, CAL.)

Guaranteed. Found.
Soditim Auoride . . u pabea R T e 25.00 3(1)(8)3

Al s s Al S e el O SR R 4
Cal. Dept. Agr., Spec. Pub. 75, 63 (1927).

CARBON DISULPHIDE

TABLE VIII.
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Irritant chemicals dissolved in oil, guaranteed 0.70

1 Free sulphur guaranteed 0.08 per cent; found 0.10 per cent.

per cent; found 0.67 per cent.
3 Guaranteed not more than 3.00 per cent.

Chiefly ferric oxide.

2
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Cenol Argentine Ant Poison.
(CENTRAL CITY CHEMICAL CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.
Arsenic, maetal »'\ . i seaie U nvi s S e g e 0.11 05
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

Cespi Poisoned Barley.

Cespi Poisoned Wheat.
See “Strychnine Preparations’.

Cespi Rat Poison. 5
(SCOTT & GILBERT CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.
Barium carbonate. . .o «ovensv s aaee 95.00 08.06
Cal. Dept., Agr., Spec. Pub. 75, 66 (1927).

Chemeco Insect & Germ Destroyer.
See “Oils, Mineral’’. :

Chlorafectant.
(AMERICAN 0IL CO., NEW YORK.
; Guaranteed. *  Found.

Bl HypoehIe g AT B 4.0 3.55
Conn. Agr. Expt. Sta., Sample 516.

Chloride of Lime.
(GREAT WESTERN ELECTRO CHEMICAL CO.)

Available chIOPIne. [, « s s o it s s wsn g pos ots wie 30.00 35.26
(WESTERN WHOLESALE DRUG COMPANY)

Guaranteed. Found.

Available chloring .. ..cooovvnun oo senn Al 1T 34.30

Cal. Dept. Agr., Spec. Pub. 51, 53 (1925).

Chloro Naptholeum.

(WEST DISINFECTING CO., NEW YORK, N.Y.)
A creosote oil and napthalene soap emulsion.
U.S.D. A., Bur. Chem., Bull. 68, 58 (1902).

Citro-Mulsion.
See “0il Emulsions, Mineral'.

Citrospray. j
(CITROSPRAY CHEMICAL CO. LTD., LOS ANGELES, CAL.)

Guaranteed. Found.
Total arsenic, metal......c.oooovseiren oo 4.50 4.31
Water-soluble arsenic, metal................~ 1.00 1.48
Toend: omde, o hhalmlisn s i L i Rl ks =iy 12.50 12.89
Sulphur 20.00 19.17
Soditm ORIAC I ot s 5 A s e St A s a s 13.00
SEATT CATDONABE . cu v s d o Gt 8k s e e 27.56
SOOI OLERBO & ims e e+ it s e AT e 16.50 8.20
Sodium phosphate. . ......cooooaii s 10.00 715
T TR R S O RN RS R S i S il 19.58
Trert Tt bet sttt s feloa el s gl SRl oi 23.50

Cal. Dept. Agr., Spec. Pub. 58, 19 (1925).
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Cit; i
See “‘Soaps’’. osashiie Rowder,

Clay.
i (COLLODITE MFG. CO., LOS ANGELES, CAL.)
e clay used in the manufacture of “Collodite’’ sprays

Foun&:f Water 9.60 per cent; silica 60.90 per cent;%lu}rlninum oxide 19.77
peydcel(l) 57err1c oxide 1.15 per cent; calcium oxide 0.22 per cent; magnesiﬁm
ox§de .57 per cent; sulphur trioxide 0.22 per cent; sodium an’d potassium
oxides 0.77 per cent; water of constitution 6.80 per cent

Cal. Dept. Agr., Spec. Pub. 34, 61 (1923). ]

Clensel.
See ““Soaps’’.

Clorox Liquid Cleaning Compound.
CcLO
( ROX CHEMICAL CORPORATION, OAKLAND, CAL.)

Guaranteed. Found.

Available chlorine
........................... 4.50 5.
Cal. Dept. Agr., Spec. Pub. 75, 61 (1927). -

Clumina.
(L. S. B. A. 1., ROME, ITALY).
Found: Free chlorine 0.004 per cent; total chlorine 1.08 per cent
Cal. Dept. Agr., Spec. Pub. 66, 35 (1926). .

See “Coro Noleum. ol

Coal Tar Insecticide Oil.
(SCOTT & GILBERT CO., SAN FRANCISCO, CAL.)

Phenols Guaranteed. Found.

ol et s S T 40.00 39.00
Water o, el e R T e e
Cal. Dept. Agr., Spec. Pub. 75, 56 (1927). ' i

Coilodite Arsenical Spray.
ik T(COLLODITE SPRAY MFG. CO., LOS ANGELES, CAL.)
ound: i 1 .
n otal arsenic oxide 8.87 per cent; water-soluble arsenic oxide

1.89 per cent. Contains calcium arsenate.

Cal. Dept. Agr., Spec. Pub. 34, 61 (1923).

Collodite Copper Spray.

(COLLODITE MFG. C
. CO., LOS ANGELES, CAL.
Found: Copper 5.26 per cent. : ]

Cal. Dept. Agr., Spec. Pub. 34, 62 (1923).

; Collodite Nicotine Spray.
COLLODITE MFG. CO., LOS ANGELE
Found: Nicotine 2.93 i P
: .93 per cent; sodium carbonate 37.10
Cal. Dept. Agr., Spec. Pub. 34, 62 (1923). S
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Collodite Rosin Paste.
(COLLODITE MFG. CO., LOS ANGELES, CAL.)

Guaranteed. Found.

36.00 29.40
Cal. Dept. Agr., Spec. Pub. 58, 46 (1925).

Collodite Scale Spray.
(COLLODITE MFG. CO., LOS ANGELES, CAL.)

Tound: Sodium carbonate 28.19 per cent; soap 4.50 per cent; sulphur
2.16 per cent. )
Cal. Dept. Agr., Spec. Pub. 34, 61 (1923).

Collodite Sulfur Spray.
(COLLODITE MFG. CO., LOS ANGELES, CAL.)
Found: Sulphur 25.44 per cent; soda ash large.
Cal. Dept. Agr., Spec. Pub. 34, 26 (1923).

Columbian Insecticide.
(COLUMBIAN INSECTICIDE CO., BOSTON, MASS.)

Found: Borax 94.74 per cent; sand 2.52 per cent; cloves 3.28 per cent.
Blue coloring matter present.
U.S.D. A., Bur. Chem., Bull. 68, 43 (1902).

Common Sense Rat Exterminator.
See “Phosphorus Preparations’’.

Concentrated Adheso Yellow Label.
(ANSBACHER INSECTICIDE CO., INC., NEW YORK, N.Y.)

Guaranteed. Found.
CODDET ot i ik g m oo s e St VREBRT L Sl 10.38 13.84
a7 SE e S ) D e D e e e 52.02

N. J. Agr. Expt. Sta., Bull. 441, 10 (1926).

Condensed Rosin Spray.
See ‘“Soap’’.

Conkey’s Noxicide.
See “Phenol Soap Solutions’.

Conkey’s Poultry Worm Remedy.
(THE G. E. CONKEY CO., CLEVELAND, OHIO.)
Guaranteed: Pelletierine 0.200 per cent; arecoline 0.020 per cent; nicotine
0.100 per cent; oil of chenopodium 0.120 per cent.
Found: Nicotine 0.22 per cent.
Cal. Dept. Agr., Spec. Pub. 75, 65 (1927).

Cooper’s Sheep Dipping Powder.
(S. COOPER & NEPHEWS, CHICAGO, ILL.) -

3 Guaranteed. Found.
Total arsenic, metal..............oonunn. d 16.75 14.00
Water-soluble arsenic, metal.................. 17.48 14.18

Maine Agr., Expt. Sta., Official Inspections 114, 88 (1924).

e

i

ey o
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Copodust.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)
Guaranteed. Found.
Copper-sulphates i st i Riie nler e 14.0 12.0
Ore. Agr. Expt. Sta., Cir. 64, 11 (1925).
Copotex.

See ‘“Niagara Copotox’'.

Copper-Calcium Arsenate Dust, 13-8-79,
(DORCH CHEMICAL CO., LOUISVILLE, KY.)

Guaranteed. Found.
Total arsenic OXIAe. 5. i nd b e e 3.00 1.39
Water-soluble arsenic, metal................. 0.50 ¥ Z
Coppetiil it s e Bleiedie s 4.40 5.20

Conn. Agr. Expt. Sta., Bull. 242, 152 (1925).

Copper Carbonate.
See Table IX. o i

Copper Sulphate.
See Table X.
Coreco Argentine Ant Poison.
(COFFIN-REDINGTON CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.

Ardenie, sietgls J5r wesse bl BT LSl 0.15 0.21
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

Coro Natholeum Dip.
(WEST DISINFECTING CO., SAN FRANCISCO, CAL.)
Found: Phenols 9.00 per cent; water 11.20 per cent.
Cal. Dept. Agr., Spec. Pub. 51, 45 (1925).

Coro Noleum and C. N. Disinfectant.
(WEST DISINFECTING CO., SAN FRANCISCO, CAL.)
Found: Phenols 28.00 per cent; water 8.80 per cent.
Cal. Dept. Agr., Spec. Pub. 51, 44 (1925).

: Cot Oil.
See “‘Oil Emulsions, Mineral’.

: Coulson’s Poultry Spray.
See ““Oil Emulsions, Mineral’’.

County Farm Bureau Mixture.

County Squirrel Poison (Barley).
See ““Streyhnine Preparations’”.

C. P. Lice and Mite Liquid.

See “Lime-Sulphur’’. ;
C. ,P‘ Lice and Mite Tablets.

(CHICKEN PHARMACY, PETALUMA, CAL.)

Found: Calcium sulphide 16.13 per cent; silica 7.38 per cent; iron and

aluminum oxides 0. .
Stonch 1 oo peiscer{fcl. per cent; gypsum 6.47 per cent; sugar 57.80 per cent;

Cal. Dept. Agr., Spec. Pub. 51, 11 (1925).
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TapLe IX.” CopPER CARBONATE

CONNECTICUT EXPERIMENT STATION

sULLETIN 300

Copper, Cu.
Manufacturer or Distributor § Publication
and Brand b=l
@ b
= a
S L
&} =
: % | % : =
Braun-Knecht-Heimann Co., San Ore. Agr. Expt. Sta., Cir. 84,
Francisco, Cal. .......coovveens 50.00 | 52.10 12 (1927). ]
California Spray Chemical Co., Cal. Dept. Agr., Spec. Pub. 51
Watsonville, Cal. Ortho....... 51.92 | 52.40 19 (1925). ‘
Ore. Agr. Expt. Sta., Cir. 84,
Miller Products Co., Portland, Ore..| 53. 00 | 55.50 12 (1927). !
Montgomery, Ward & Co., Port- Ore. Agr. Expt. Sta., Cir. 64,
Tafid, Ore s vt e 54.00 | 54.00 12 (1925). 3
The Mountain Copper Co., San Ore. Agr. Expt. Sta., Cir. ;
Francisco, Cal. ................ 54.00 | 54.10 12 (1927).
» Ore. Agr. Expt. Sta., Cir. 84;
Nichols Copper Co., New York,N.Y.| 53.00 54.00 12 (1927).
Pittsburgh Plate Glass Co., Newark, Cal. Dept. Agr., Spec. Pub. 75,
N. J. Corona Coppez-carb Dry. . 18.00 | 20.09 43 (1927). i
Roessler & Hasslacher Chemical Co., Ore. Agr. Expt. Sta., Cir. 64
New: Yorks N Ve 1 oo s il 53.00 | 49.30 12 (1925).
San Jose Spray Mfg. Co., San Jose, Cal. Dept. Agr., Spec. Pub. ‘j
Al e e e e S SR TR Gl 53.30! 19 (1925). 7
Sherwin-Williams Co., Emeryville, Ore. Agr. Expt. Sta., Cir.
e A S S e e 50.00 | 51.30 12 (1925).
Wheeler, Reynolds & Stauffer, San Cal. Dept. Agr., Spec. Pub. 58
Francisco, Cal. Stauffer’s........ 50.00 | 50.13 22 (1925). :

199.90 per cent passes a 200 mesh sieve. -
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‘Puplication

Cal. Dept. Agr., Spec. Pub. 66, 20 (1926).

Cal. Dept. Agr., Spec. Pub. 58, 21 (1925).

Conn. Agr. Expt. Sta., Sample 6913 (1928).

Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).

25.30 [99.00 |99.38 | Cal. Dept. Agr., Spec. Pub. 66, 20 (1926).

TABLE X. COPPER SULPHATE
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194 per cent passed a 300-mesh sieve.
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Edward I. Creeley’s Insect Powder.
(ARBURUA & MC INNES, SAN FRANCISCO, CAL.)

Guaranteed. Found.
NACOHNE: 3 s s sremms i s o088 5 S5 i P s 5 5 5 5526 0.002 0.04
Naphthalefie, . ..o o civews s a s oim o mn s s o s mn s 3.00 3.20
SUIDIOE L, N 005 Fhabr D, T toaitnine o S0 5.00 5.60
PRENOLS, « evh o e s i v 5 sere Elitee iras g el TN et 1.00 0.40
PyretHrmnns: . Wi o vitn ¢ svvation madete & Bl tpes wih o5 6.00

Cal. Dept. Agr., Spec. Pub. 75, 40 (1927).

Creo Fenol Sheep]Dip.
See ‘““Phenol Soap Solutions’.

Creolineum.
(H. S. FAWCETT, RIVERSIDE, CAL.)

Found: Light oils 17.10 per cent; medium oils 27.20 per cent; heavy oils
49.00 per cent; total oils 93.30 per cent; phenols 2.90 per cent; inert matter

3.80 per cent.
Cal. Dept. Agr., Spec. Pub. 34, 39 (1923).

Creosote.
See ‘“‘Brininstool”.

Creosote Oil.
(AN-FO MFG. CO., OAKLAND, CAL.)

Guaranteed. Found.
PReNGIS: S0 v w5 e S F s o s e 25.00 26.70
ol ol N N S e = s et I ey T s 72.10
TSRS, .. KI5, o e A o et Bl o2 el o e, ML A 10.00 1.20

Cal. Dept. Agr., Spec. Pub. 75, 56 (1927).

Cresol.
(WESTERN WHOLESALE DRUG CO., LOS ANGELES, CAL.)
Found: Phenols 45.30 per cent; water 21.80 per cent.
Cal. Dept. Agr., Spec. Pub. 51, 43 (1925).

Cresolite Sheep Dip.
See ‘““Phenol Soap Solutions’.

Crestall Dip.

(BAIRD & MC GUIRE, HOLBROOK, MASS.)

Found: Phenols 51.90 per cent; water 12.40 per cent.
Cal. Dept. Agr., Spec. Pub. 51, 43 (1925).

Cresylic Acid, Pure.
(PURITY CHEMICAL PRODUCTS CO., SANTA ROSA, CAL.)

Guaranteed. Found.
PRETOISL bulaos siaiied b wasilin i, S b S 98.00 96.85
Waber:s's s m £ o5l Ws e 5 o S L S e m w ks 2.00 3.20
Cal. Dept. Agr., Spec. Pub. 75, 56 (1927).
Cresy-Lol.
See ‘“Phenol Soap Solutions”.
Crude Oil. -

See ‘‘Oils, Mineral’’.
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Crude Oil Emulsion.
See ‘‘Oil Emulsions, Mineral’.

Cut Worm and Grub Destroyer.
(CARPENTER-UDELL CHEM. CO., GRAND RAPIDS, MICH.)
Guaranteed. Found.
AerSerg, ametalet LT AR L e e e 0.95 0.83
Mich. Agr. Coll. Expt. Sta., Spec. Bull. 75, 9 (1915).

Cyanide-Chloride Marl Dust Mixture.
(J. S. MUNROE, SAN JOSE, CAL.)

Found: Pounds per ton: sodium cyanide, 4.24; sodium chloride 4.7.
Cal. Dept. Agr., Spec. Pub. 34, 57 (1923).

D.

D. C. Dust No. 3
See ‘‘Niagara D. C. Dust No. 3"'.

Dead Shot Squirrel and Gopher Killer.
See ‘‘Strychnine Preparations’’.

Death Dust for Insects.
See “‘Pyrethrum’’.

D 18 Dust Mixture.
See “Niagara D 18 Dust Mixture’'.

De Lapp’s Improved Lice Powder.
(W. C. DE LAPP).

Guaranteed. Found.
INTEOEIT O a0 e o T s o s oo o s s el 0.10 0.11
DY EDDERGIETIO o o 4 o 5, o L b 2R o D2 s ik 3.00 1.02
S R U et s gl 51 5 5 s 1 S0 s ot o L 15.00 12.40
IS valen e i AR SY (l g COW  eC 0.50- 0.60
o AR0CaTHONSsi . v 1 1o soeis v o W e s MRS 7.00 4.20
SodmiBluoride. . Lt AL s 7.00 3.44

Cal. Dept. Agr., Spec. Pub. 75, 40 (1927).

Del Monte Bleaching Fluid.
(DEL MONTE BLEACHING FLUID CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.

Available chlorine........ P R 5.00 4.82
Cal. Dept. Agr., Spec. Pub. 75, 61 (1927).

Delousing Grease.
(PETALUMA AVIAN PATHOLOGY, LABORATORY, PETALUMA, CAL.)
Guaranteed. Found.

Sodium fluoride......... el SRR £ 50.00 55.93
Cal. Dept. Agr., Spec.” Pub. 75, 62 (1927).

Dendrol.
See “Oils, Mineral”.
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Derrisol
(WILLIAM COOPER & NEPHEWS, INC., CHICAGO, ILL.)

Guaranteed: Derris extract 5 per cent; fatty acid 50 per cent; inert
matter 45 per cent.

Found: Non-volatile chloroform extract 60.45 per cent; water 18 per
cent; ash 8.08 per cent; combined fatty acids (calculated from alkalinity of
soluble ash) 0.62 per cent. The fatty acids if present must be present in
the free form and not as soap.

Conn. Agr. Expt. Sta., Sample 8931.

Derris Root.
(MANUFACTURER UNKNOWN) :

Found: Moisture 6.48 per cent; ether extract 8.79 per cent; methoxyl
content 14.90 per cent; alcohol extract after ether extraction 14.25 per
cent; passing 20 mesh, 100 per cent; 40 mesh, 100 per cent; 60 mesh, 91
per cent; 80 mesh, 79 per cent; 100 mesh, 72 per cent.

Canada Dept. Agr., Div. Chem., Rept., Dominion Chemast (1928).

Destroyer, Argentine Ant Syrup.
(TOWNE-ALLISON DRUG CO., SAN BERNARDINO, CAL.)

Found: Arsenious oxide 0.11 per cent; total arsenic, metal 0.083 per
cent; invert sugar 32.10 per cent; cane sugar 20.86 per cent; water 47.25
per cent.

Cal. Dept. Agr., Spec. Pub. 58, 17 (1925).

Destruxol.
(PARAGON CHEMICAL CO.)

Guaranteed. - Found.
NGO IE s e A M S S e B L e 12.00 18.54
Sodinmieyamide ot o s D s 8.00 15.67
Carboelicineid Bl Ao i R S 2.00 2.39
Wood  cregsoteioils i 0t IR R i SNt 20.00 1727
Woateth s b LS R el O e e B L £ 27.36

Cal. Dept. Agr., Spec. Pub. 75, 42 (1927).

Dethol Fly Spray.
(DETHOL MFG. CO., RICHMOND, VA.)

Not analyzed.
Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).

Di-Fii Home Spray.
See ‘“Oils, Mineral’’.

Dr. Baker’s Liquid Death Drops.
(JAMES AINSLIE, BROOKLYN, N.Y.)
Found: The substance is gasoline.
U.S.D. A., Bur. Chem., Bull. 68, 57 (1902).

Dipdust.
See ‘““Bayer Dipdust”.

{ A Dips.
See “Phenol Soap Solutions’.
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Dr. David Robert’s Poultry Louse Powder.
(DR. DAVID ROBERTS VETERINARY CO., INC.)

s Guaranteed, Found.
Nidatlimes =2 EUIrE Fa et bl SRR gl el e U A3 s i

Naphthalene: = WRLHiE i saiya s o P, 883 832
Stlphustdd aiml . Galve DS 18.00 19.80
Sodium fluoride....... 5.00 0.54

Cal. Dept. Agr. Spec. Pub. 75, 40 (1927).
Dr. G. Z. Wait’s Sheep Dip.
Dr. Hess Dip & Disinfectant.

Dr. Le Gear’s Dip & Disinfectant.
See ““Phenol Soap Solutions’'.

Dr. Pierce’s Bug Killer.
(THE KELLEY ISLAND LIME & TRANSPORT CO., CLEVELAND, OHIO.)

; Guaranteed. Found.
Total arsenjcilmetallic) ol lla fr el iy 0.56 138
Water-soluble arsenic (metallic).... . ... ....  0.03 0.30
CODPEE: sl siimie o seauisk sl S totne il > 0.53

N. J. Agr. Expt. Sta., Bull. 286, 13 (1915).

Dormant Dust.
(NIAGARA SPRAYER CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.

Sodiumipelysulplitder: LS4 2rinns Rl E Gt s ) 40.00 22.3
Ore. Agr. Expt. Sta., Cir. 84, 11 (1927).

Dormant Soluble Oil.
See “‘Oil Emulsions, Mineral’’.

Dosch B-12 Green Copper Arsenic Dust.
(DOSCH CHEMICAL CO., LOUISVILLE, KY.)

Cop Guaranteed. Found.
D Teos S e il t WV E AR epdl e R0t T PSR ol :
Arsenic, metal........ S;g ggg

The arsenic is presenf as calcium arsenate.
Conn. Agr. Expt., Sta., Bull. 258, 370 (1924).
Dosch 85-15 Sulfur-Lead Arsenate.

(DOSCH CHEMICAL CO., LOUISVILLE, KY.)

Found: Moisture 0.50 i 4 i

> S ; .50 per cent; free sulphur none; lead oxide 8.60 pe

Ceé’l?fj, arsenic oxide 4.80 per cent; silica 0.50 per cent; sodium sulphgtg
ér per.cent; calcium carbonate 0.23 per cent; calcium hydroxide 79.52

Eongent, magnesium carbonate 2.41 per cent; iron and aluminum oxides,

Cal. Dept. Agr., Spec. Pub. 34, 56 (1923).

o Dosch Nicotine-Sulfur Dust.
See ‘Nicotine-Sulphur Dusts’’.

Dosch No. 6 Nicotine Dust.

i Dosch No. 10 Nico-Dust.
See “Nicotine Dusts’. .
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Dosch Sulfur-Arsenate Dust.
(POSCH CHEMICAL CO., LOUISVILLE, KY.)

Guaranteed. Found.
S, 204 bl Sl aa s sbls g n i e 84.00 84.00
TeadiNreanate B o s Tl e S e 14.70 14.80

Cal. Dept. Agr., Spec. Pub. 34, 56 (1923).

Dosch Tobacco Dust.
See “Tobacco Dusts’".

Double Nico-Dust.

Double Nicotiﬁe Dust.
See “Nicotine Dusts’.

Dry Mix Sulfur-Lime.
(MECHLING BROS. CHEMICAL CO., CAMDEX, N. 74)
See also “‘New Jersey Dry Mix Sulfur-Lime”, and “Niagara Dry Mix.”

h Guaranteed. Found.
SHIphUL, . ahideaal ol S doa s i 62.00 62.80
N. J. Agr. Expt. Sta., Bull. 424, 10 (1925).

D 6 Dust.
See ‘“Niagara D 6 Dust’’.

D 20 Dust.
See ““Niagara D 20 Dust”.

D 25 Potato Dust.
See “Niagara D 25 Potato Dust”.

Du Pont Semesan, Jr.
(E. J. DU PONT DE NEMOURS & CO., INC., WILMINGTON, DEL.)

Guaranteed: Hydroxymercurichlorphenol 10.00 per cent.
Found: Mercury 6.59 per cent.

Cal. Dept. Agr. Spec. Pub. 75, 62 (1927).

Dustall No. 3.
Dustall No. 6.
Dustall No. 8.

Dustall No. 10.
See “Nicotine Dusts”.

Dust Mixture No. 3, Niagara.
See ‘“Nicotine Dusts.

Dust Mixture with Sulphur and Nicotine, Niagara.
See ““Nicotine-Sulphur Dusts”.

Dyke’s Louse Paint.
(RAYMOND & CO., LAWRENCE, KANSAS)
Found: Petroleum, coal-tar, and carbon ‘in suspension.
U.S. D. A., Bur. Chem., Bull. 68, 58 (1902). 3
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E.

Earwig Bait.
(CITY OF PORTLAND, PORTLAND, ORE.)
Guaranteed. Found.

Sodinf Aiotidens i S0 A 2ot S el 4.3 4.9
Ore. Agr. Expt. Sta., Cir. 64, 14 (1925). :

Earwig Bait.
(HARDY MFG. CO., PORTLAND, ORE.)

y = Guaranteed. Found.
Sodium Auorides, e it S g e e 4.3 4.8

Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).

Earwig Bait.
(MILLER PRODUCTS CO., PORTLAND, ORE.)
Guaranteed. Found.

Sodim Aioride s st Sl el 4.3 4.7
Ore. Asr. Beph, Stas Cir. 5%, 14 (1925)) )

Economy Germicide Dip.
See ‘““Phenol Soap Solutions”.

85-15 Dusting Mixture.

) 80-10-10 Mi 4§
See ‘‘Nicotine Dusts’’. ) Db

80 Sulphur-20 Lime.
(MECHLING BROS. CHEMICAL CO., CAMDEN, N. J.)

Guaranteed. Found.
T e SR S M iy S 79.00 77.99
N. J. Agr. Expt. Sta., Bull. 441, 7 (1926).
80-20. _
(J- R. GILLAM & BRO., BURLINGTON, N. J.)
i Guaranteed. Found.
e e S e e W S s R o S 78.00 74.60

N. J. Agr. Expt. Sta., Bull. 441, 7 (1926).

i 80-20 Mixture.
See ““‘Niagara 80-20 Mixture’.

( 80-20 Sulphur-Lime Dust.
LUCAS KIL-TONE CO., VINELAND, N. J.
Guaranteed: Sulphur 80.00 per cent. : o

Found: Sulphur 76.49 i :

- ¢ pér cent. P :

0.85)\7, p?szes 100 mesh, 99.2; 200 mesh, ;r;érffsgoocgaérsfr2ih6%n i
. J. Agr. Expt. Sta., Bull. 459, 8 (1927). S50 e

( 80-20 Sulfur-Lime Mixture.
LUCAS-“KIL-TONE CO., VINELAND, N.
Guaranteed: Sulphur 80.00 per cent. el

ound: Sulph :
fe e 100 mesh, 66,60,300

N. J. Agr. Expt. Sta., Bull. 459,8 (1927).
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Electric Rat & Roach Paste.
See ‘““Phosphorus Preparations’’.

Electric Vermin Exterminator.
(F. B. SMITH, CANTON, OHIO.)

Found: Sand 0.69 per cent; carbon dioxide 5.22 per cent; phenol anhy-
dride 2.25 per cent; calcium oxide 58.28 per cent; magnesium oxide 12.77
per cent; water and pink dye, by difference, 20.79 per cent. Material is
partially air-slaked lime treated with crude phenol and dyed pink.

U.S. D. A., Bur. Chem., Buil. 68, 51 (1902).

Electro Micro.
(VREELAND CHEMICAL MFG.CO., LITTLE FALLS, N. J.)

Guaranteed. Found.
‘Potaliarsenic, maetallial J el BIRREGe ST i e B 9.25 10.73
Water-soluble arsenic, metal.................. 0.50 0.08
Sulphmr,. . nas 48.00 ©46.21

N. J. Agr. Expt. Sta., Bull. 459, 16 (1927).
Electro Micro 1% and 5.
(VREELAND CHEMICAL CO., LITTLE FALLS, N. 7))

Guaranteed. Found.
TRotal arsemie oxide s e ke Ve ST B s S 12.60 14.36
Water-soluble arsenic oxide. .................. 0.77 0.57
Leadloxtde e e e R ey 29.49
Sulphuriddsl . 32.00 39.71

N. J. Agr. Expt. Sta., Bull. 301, 16 (1916).
Elkay’s Rat and Roach Paste.
See “Phosphorus Preparations’”.

El Roy Argentine Ant Poison.

(ROY SPECIALTY CO.)
Guaranteed. Found.

Arsenie; metal oot T So L S s 0.20 G 00 1
Cal. pept. Agr., Spec. Pub. 75, 24 (1927).

El Roy Gopher Poison.
See “Strychnine Preparations’.

El Vampiro.
(ALLAIRE, WOODWARD & CO.)

Guaranteed: Pyrethrum 75.00 per cent.
Found: Ash 6.98 per cent; organic matter 93.02 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 63 (1927).
E. M. F, Orchard Spray.

Emulso.
See “0Oil Emulsions, Mineral”'.

Entodust. :
See ““Arsenate of Lead".
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Entomocide.
(SACRAMENTO CHEM. CO., SACRAMENTO, CAL.)

.Claimegl to contain phenol, carbon tetrachloride, oil of citronella and
mineral oil.

Ore. Agr. Expt. Sta., Cir. 64, 15 (1925).

Estes’s Roach Powder.

(‘N. T. ESTES & CO., OMAHA, NEB.)
Found: Borax 93.31 per cent; balance is pink coloring matter.

U.S.D., A. Bur. Chem., Bull. 68, 43 (1902).

Exelol.
See ““Oil Emulsions, Mineral’’.

Extermo.
(L. T. GRAVES FERTILIZER CO., PASADENA, CAL.)

Claimed to be both a fertilizer and an insecticide.

Found: Nitrogen 0.18 per cent; phosphoric acid 0.06 per cent; potassium
oxide 0.08 per cent; organic matter 62.19 per cent; mineral matter 32.21
per centt-; sodium carbonate 4.66 per cent; soap 1.10 per cent; moisture 5.60
per cent.

Cal. Dept. Agr., Spec. Pub. 34, 60 (1923).

E-Z Burgundy.
See ““Bordeaux Mixture'’. |

E-Z Spray.
(B-Z WAY CO., OAKLAND, CAL.)
a0 ] e Guaranteed. Found.
odium polysulphide - L OUCE S RERST IR TRt 33.00 33.62
Sodium: thiosulphate s st 3.00 287
SO 5.00 8.08

Cal. Dept. Agr., Spec. Pub. 58, 34(1925) -y
F.

Fancier’s Friend.
(JAMES BLANCHARD, NEW YORK, N.Y.)
Found: Moisture 5.03 per cent; ash 7.21 per cent; sulphur 30.77 per

cent. Colored with lead chromate. A tly 1 imitati
i i pparently intended as an imitation

U. S. D. A., Bur. Chem., Bull. 68, 53 (1902).

Felb: i
See “Soaps”. elbro Whale Oil Soap.

Fertilizer and Insect Exterminator.
5 ; (MANUFACTURER NOT STATED).

ound: Moisture 7.60 per cent; organi
C o ; organic matter 53.60 per cent; ash
gggsopl'?(?rriccen?(;i sodium carbonate 5.30 per cent; nitrogen (1;).69 p;" cezst'
c acid none; potassium trace. Probabl i ,
sawdust, limestone, charcoal and ashes. E e e e ol S s

Cal. Dept. Agr., Spec. Pub. 34, 60 (1923).
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Fertilore Soil Stimulant.
(FERTILORE CO., LOS ANGELES, CAL.)

WATER-SOLUBLE Guaranteed. Found.
BErTiC ORI v 4 s ooty o b b taraas b e eI BRI S 23.98 19.25
ANt ORI, e iait s Al s s o sis s ks ezl 0.52 0.75
Copperomitie: oo ari ey ot sl s e e SR 0.40 1.25
Stlphiu trioxtde. 5 a0 R S e S SR o 39.75 25.80

WATER-INSOLUBLE '
Acidsnseldbler ., v i i LR 8.95 30.15
Berpicioxude x Syfupaiic AUNTEEC e ies et 7.64 21.65
Almminus oxide: . arns s isile ca v i e 0.11 0.50
DUl PRUE TTTORIGE . | S8 i i it R B et B L 6.72 45.93

CALCULATED COMPOSITION

Perriesulphate-.. 0 oesiiln e L0 5. 8664
Coppebsulphate ne. nhs ol sl im i 3.92
Alumintim sulphate. . ... e o s mas o i - 5.02
LronsPyrites it aiic e fiion Bl s e Lot i 3.50
Silica RSO ET Bhe BRI R

Cal. Dept. Agr., Spec. Pub. 51, 58 (1925). -
Fibro-Ferro Feeder.

(FIBRO-FERRO-FEEDER CO., GLENROSE, OHIO.)

Found: Moisture 7.80 per cent; sand 5.56 per cent; sulphur trioxide
22.37 per cent; chloride 7.70 per cent; ferric oxide 16.06 per cent; ferrous
oxide 8.06 per cent. The substance is a mixture of organic matter (wood
fibers) and partially oxidized ferrous chloride and sulphate.

U.S.D. A., Bur. Chem., Bull. 68, 52 (1902).

Fidelity Cockroach Paste.
See ‘“Phosphorus Preparations’.

50-50.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)
Guaranteed. Found.
Leadiarsenate i Sl al cisaars lane S el i 48.00 48.10

Ore. Agr. Expt. Sta., Cir. 64, 11 (1925).

Fir-Tree Oil Soap.
Fish Oil.
See “0il, Fish”.
Fish Oil Soap.
See ‘““‘Soaps’’.

5 X.
- See ““Nicotine-Sulphur Dusts’’.

Flea-Off-Flea Powder.

(0OSGOOD DRUG STORES, OAKLAND, CAL.)
Not analyzed. :

Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).
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Fleck’s Lice Exterminator.
(3. J. FLECK, TIFFIN, OHIO.)

Found: Insoluble in hydrochloric acid 4.20 per cent; carbon dioxide
9.56 per cent; sulphur trioxide 1.99 per cent; ferric oxide 1.43 per cent;
calcium oxide 31.90 per cent; magnesium oxide 21.61 per cent; volatile
matter other than carbon dioxide 29.88 per cent. The substance is a
mixture of naphthalene, tobacco, partially air-slaked lime and pink dye.

U.S.D. A., Bur. Chem., Bull. 68, 54 (1902).

Fli-Mo-Cide.
See “‘Oils, Mineral’’.

Flit.
(THE STANDARD OIL CO., BAYONNE, N. J.)

Found: Specific gravity, 19° C., 0.810; flash point 60° C.; fire point
69° C.; residue at 100° C., 0.28 per cent; methyl salicylate 0.75 per cent.
The base is kerosene.

Canada Dept. Agr., Div. Chem., Rept. Dominion Chemast (1928).

Floraferro.
(CALIFORNIA COPPER PRODUCERS TRUST.)
Guaranteed Found.
Perrous sulphate, . oocdi b 28 c R b O 25.00 29.74
Perric sulphatel. i o Srbe ol s S i St v 20.00 24.34
Copper sulphafe i e = r e ool Brocis pet 5.00 5.61
Cal. Dept. Agr., Spec. Pub. 75, 45 (1927).
Floral Nicotine.
See ““Nicotine Sulphate Solutions’.
Fluoricide.!
(NITRATE AGENCIES, BAYONNE, N. J.)
Guaranteed.  Found. Guaranteed. Found.

Bluortne d o o Al m ] o ] 15.00 15.31 7.00 7.88
Conn. Agr. Expt. Sta., Samples 7506 and 7507.

Fly Croke.
See ‘“Oils, Mineral’’.

’ Fly Foil.
Not analyzed.

Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).

Fly-Tox. ;
(CANADA REX SPRAY CO., BRIGHTON, ONT., CANADA)
(See also “Rex Fly Tox').

0Found: Specific gravity, 19°C., 0.830; flash point 66° C.; fire point
78° C.; residue at 100° C.,0.31 per cent; methyl salicylate 3.13 per cent;
bPyrethrum present. Base is kerosene.

Canada<Dept. Agr., Dw‘ Chem. Rept. Dominton Chemist (1928).
Fly X.

See “Sapho Fly X',
—_—

* Two grades.
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Ford’s Ant Powder.
(FORD CHEMICAL CO., OAKLAND, CAL.)

Guaranteed. Found.
Iniseetipowder s BIE TR e/ SOt SItE et o ity 7.00 el
Sodium fluoride. . 76.00 76.30
Organic matter. S fedizh 10.29
Cal. Dept. Agr 2 Spec Pub 75 63 (1927)
Formaldehyde (Formalin).
TaBLE XI. FORMALDEHYDE
Formaldehyde
Manufacturer or Distributor § Publication
and Brand b=t
S ie)
A
5] &
%o %o
Braun-Knecht-Heimann Co.......| 37.00 | 36.80 | Cal. Dept. Agr., Spec. Pub.
54 (1925).
Minneapolis Drng (Soralinie ot e RN 36.21 | North Dakota Bull. 17,
(1927).
Noyes Bros. & Cutler.. o oih o ils .+ [87.22 | North Daketa Bull. 17,
(1927).
Perth Amboy Chem. Wks., P.A.C..| 37.00 | 36.82 | Cal. Dept. )Agr., Spec. Pub.
50 (1925).
Perth Amboy Chem. Wks., U. S. P. Cal. Dept. Agr., Spec. Pub.
Sl tiony oI Ll e e 37.30 | 35.60 54 (1925).
Roessler & Hasslacher Chem. Co., Ore. Agr. Expt. Sta., Cir.
Netw Vorle uNL eV LGSl RS ) 87.00 18770 14 (1927).
Western Wholesale Drug Co., Los Cal. Dept. Agr., Spec. Pub.

Angeles, Cal., U. S. P. Solution...| 37.30 | 37.28 54 (1925).

‘40’ Dust.
(VAYCIDE CHEMICAL CORP., BINGHAMTON, ALA.)
Guaranteed.
Total arsenic, metal. . : Sel s TR R e 1.80
Water- soluble arsemc metal e SR o S 0.75
Copper. . AT SR OB S e Gl 1.05
Sulphur. . W 25.00
Nicotine. .. .. 3 IR 1.00

N Agr. Expt Sta Bull 424 16 (1925)

409, Nicotine Sulphate
See ‘‘Nicotine Sulphate Solutions’.

Found.

2.33
0.37
0.55
22.73
0.34
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Four and One Spray.
No. 14 Spray Oil.
See ‘‘Oils, Mineral.”
Frazier’s 5X.
See “Nicotine-Sulphur Dusts.”

Frazier's Wet-O-Dry Sulphur.
(F. A. FRAZIER CO.)

. Guaranteed.
Sodium polysulphide . .0 1o vt s g e 21.00
Sodinm thigstlphabes s nuiis b F e on el 12.00
Bree. st phitrliokteseie ceslvene st s e SNl 60.00
Cal. Dept. Agr., Spec. Pub. 58, 34 (1925).
Frazier’'s XX Sulphur.
(F. A. FRAZIER CO.)

Guaranteed.
Sedtuni. polysulphides Sie e ot sl L 21.00
Sedium thigsulphate, 05 L SaEEE G ale S0 s s 12.00
Hreeisu] phing =B GEaE SN eSS M als CHk 60.00
I aerparatier o VRl S Sl TR s b O\ W 7.00

Cal. Dept. Agr., Spec. Pub. 51, 29 (1925).

Free Mulsion.
See ““Oil Emulsions, Mineral’’.

Fresno.
(SCHOONMAKER & SONS, CEDAR HILL, N.Y.)

257

Found.
18,71
13.15
61.43

Found.
15.84
10.09
69.36

Found: This is an ammoniacal solution of copper carbonate containing

2.69 per cent. cupric oxide.
N. Y. Agr. Expt. Sta., Bull. 348, 98 (1912).

Fuller’s Carbolic Insecticide Sheep Dip.

Fuller’s Sheep Dip and Cattle Wash.
See ‘‘Phenol Soap. Solutions’.

Fumigator.
See “Nicotine Dusts.”

. Fumispray.
See “Oil Emulsions, Mineral”.

. Fungi-Bordo.
See “Bordeaux Mixture'’,

5 Fungine.
¥ (APHINE MFG. CO., MADISON, N. J..
Found: Soluble sulphur 4.95 per cent.
N. Y. Agr. Expt. Sta., Bull. 384, 296 (1914).
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Found.

0.43
0.32

Found.

0.86

; Fungtrogen.
(CHEMICAL PRODUCTS DIVISION, ROSE MFG. CO., PHILADELPHIA, PA.)
Guaranteed.
(@i nlare e R S L e S SR 0.47
Naadzel o Lo R L 0.47
Inert matber ol 0wy S E e o 99.06
Conn. Agr. Expt. Sta., Sample 9307.
Fungtrogen.
(GERMAIN SEED & PLANT CO., LOS ANGELES, CAL.)
Guaranteed.
Bleymt e SR s L I s S R I e 10.00

Cal. Dept. Agr., Spec. Pub. 75, 43 (1927).

G.

Garden Dust.

(DOSCH CHEMICAL CO., LOUISVILLE, KY.)
Guararteed.

NHcotine e e St it et e St 2.00
A mixture of lead arsenate, sulphur and nicotine.
Conn. Agr. Expt. Sta., Bull. 242, 154 (1922).

Garden Guard.
See “Acme Garden Guard”.

Garden Insecticide.
(GEO. H. LEE, OMAHA, NEB.)

Guaranteed: Nicotine, sodium fluoride, sulphur, naphthalene and

pyrethrum present.

Found: There is a small deficiency in the sodium fluoride and sulphur.

Ore. Agr. Expt. Sta., Cir. 64, 15 (1925).

Germain Crude Carbolic Acid.
See ‘‘Phenol.”

Germain Fish Oil Soap.

Germain’s Rosin Wash.
See “Soaps’’.

Germain’s Soluble Sulfur Compound.
(GERMAIN SEED & PLANT CO., LOS ANGELES, GAL.)

Guaranteed.
Water-soluble 0Vion e bt a
Polysulphide sulphur. . ... ..ot ann
Thiesulphate sulphur.. .. .. Gipalsiishiine
Sulphate and sulphite sulphur................
Totalisulphur. o, s Ll Gasse s L Sl ol
Sodium polysulphide. ... oonain il o 56.00
Sodium thiosulphate.. . ...... .. 0iici il s, 25.00
PBree sulphinr. it S E R E R P ; 4.00
Inert matter o hait. Ll et e el 15.00

Cal. Dept. Agr., Spec. Pub. 34, 32 (1923).

Found.

2.24

Found.

95.85
37.22
13.57

0.66
51.45
48.95
33.50

4.00

2.35 per cent; caleium oxi
ferric oxide 15.30 per cent.
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? Germo.
See “‘Oils, Mineral.”

Germo Carboline.
See ““Phenol Soap Solutions.”

Germo Cresolis.
(GERMO MFG. CO., LOS ANGELES, CAL.)
Found: Phenols 56.25 per cent; water 10.00 per cent.
Cal. Dept. Agr., Spec. Pub. 51, 43 (1925).

: Germo Cresosote Dip.
See ‘“Phenol Soap Solutions’.

Germo Magic Lice Powder.
(GERMO MFG. CO., LOS ANGELES, CAL.)

: 4 Guaranteed.
Nigotine:, .ol & AN e L e T e 0.40
Naphthalefie. i otiagidoalnlal b it sk e s 10.00
Salphar (o, abhe el BN SR P R 20.00
BRENOIS . - v il i et BRI 1.83

Cal. Dept. Agr. Spec. Pub. 75, 40 (1927).

Germo Rat Death.
(GERMO MFG. CO., LOS ANGELES, CAL.)
Guaranteed.

Barinmicarbonated LBl S S e 96.50

Cal. Dept. Agr., Spec. Pub. 66, 34 (1926).

Germosol Special Disinfectant.

Germo Sheep Dip.
See “Phenol Soap Solutions.”

Germo Worm Powder.
(GERMO MFG. CO., LOS ANGELES, CAL.)

259

Found.
0.42
1142
14.16
=122

Found.
98.50

Found: Volatile and organic matter 64.50 per cent; insoluble matter

Cal. Dept. Agr., Spec. Pub. 75, 65 (1927).

Getsem Gopher Exterminator.

(RICHERT AND ROYER.)
Guaranteed.

..................................... 1.00

e : ‘Go-For Gopher.
ee “Strychnine Preparations.”
Gold Crown Poison.

Gold 'Crown Poison Barley.
See ‘“Phosphorus Preparations.”

de 7.07 per cent; sulphur trioxide 10.81 per cent;

Found.

4.40
trace
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Gopher Death.
Gopher-Get-er.
Gopher-Go.

Gopher-Scent.
See ‘‘Strychnine Preparations.” - i

Government Formula Argentine Ant Poison.
(F. A. GARDNER & CO., RIVERSIDE, CAL.)

Guaranteed. Found.

AFSENIONIE OXIAE f - s i e i b ol e P e U bl 0.17

Fotalvarsenie, metal (o0t It g i ol 0.20 0.13

Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).
Go-West
(M. J. FORSELL & CO., SEATTLE, WASH.)

Guaranteed. Found.

Caleitni arsenatet s pial Sl Vg e s s il sl mlas 5.00 5.40
Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).
Grape Dust.

See “Hammond’s Grape Dust.”

Grasshopper Poison.
(EXCHANGE ORANGE PRODUCTS CO., LOS ANGELES, CAL.)

Guaranteed. Found.
TR GIEORIN G st et TR e I S 16.66 16.63
Arsénic, metal sl Do i 12.00 12.58

(All water-soluble).
Cal. Dept. Agr., Spec. Pub. 34, 21 (1923).

Grasshopper Poison.
(SMITH-FRANK PACKING CO., SACRAMENTO, CAL.)

Guaranteed. Found.
Arsenioisioxider i b RREn T SR IR S 10.00 14.41
Arsenic metals o (L arENEriVIERa T Skny NIRRT N 7.50 10.91

(All water-soluble) o
Cal. Dept. Agr.; Spec. -Pub. 34, 21 (1923).

Gray Arsenoid (Calcium and Copper Arsenite).
(ADLER COLOR & CHEMICAL WORKS, NEW YORK, N.Y.

Found: Water 16.10 per cent; combined.arsenious oxide 21.24 per cent.
soluble arsenious oxide 13.76 per cent; cupric oxide 15.10 per cent; calcium

oxide 27.10 per cent; carbon dioxide, Prussian blue, sodium sulphate, etc.,.

6.70 per cent.
Univ. of Calif., Coll. of Agr., Expt. Sta., Bull. 151, 25 (1903).

Graylawn Farm Louse Chase.
(GRAYLAWN FARMS, INC., NEWPORT, VT.)

Guaranteed: Asagrea officinalis 10 per cent; sulphur 30 per cent;
nicotine not less than 0.5 per cent; inert matter 59.50 per cent. ?

Found: Sulphur 32.21 per cent; nicotine 0.03 per cent; non-volatile alka-
loids 1.88 per cent. Sabadilla alkaloids present. Inert matter mostly cal-
cium hydroxide.

Conn., Agr. Expt. Sta., Sample 3432.
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Green Arsenoid (Copper Arsenite).
(ADLER COLOR & CHEMICAL WORKS, NEW YORK, N.Y.)

Found: Cupric oxide 28.83 per cent; combined arsenious oxide 53.51
per cent; free arsenious oxide 7.82 per cent; moisture 2.77 per cent; silica
0.40 per cent; organic matter, sodium sulphate, etc. 6.67 per cent. Is dyed
with ‘“‘soluble blue’.

Univ. of Calif., Coll. of Agr., Expt. Sta., Bull. 151, 26 (1903).

Green Cross Beetle Mort.
(LUCAS-KIL-TONE CO., VINELAND, N. J.)

7 Guaranteed. Found.
Totaliarsenic taetalll fl 50 as S Eaia oies it 18.00 18.53
Water-soluble arsenic, metal.. ... ... .. ...... 1.00 0.12
Copperse oS e S it e Ayl S 5.00 5.90

N. J. Agr. Expt. Sta., Bull. 459, 12 (1927).

Green Cross Copper Lime Dust.
(LUCAS-KIL-TONE CO., VINELAND, N. J.)
Found: Copper 10.99 per cent.
N. J. Agr. Expt. Sta., Bull. 459, 11 (1927).

Green Cross Nico-Tone.
(LUCAS-KIL-TONE CO., VINELAND, N. J.)
Guaranteed. Found.
Nicotine e s s s s i L oliir Wiakle d ot 2.5 2.86
N. J. Agr. Expt. Sta., Bull. 459, 7 (1927).

Green Cross P. B. K.
(LUCAS-KIL-TONE CO., VINELAND, N. J.)

Guaranteed. Found.
Total arsenicimetal izt O isGs ety al fi ey 21.00 20.23
Water-soluble arsenic, metal.................. - 1.00 0.16
Coppes i hea s e o e e 6.00 11472

N. J. Agr. Expt. Sta., Bull. 459, 12 (1927).

Green Cross Sulpho-Arsenate Powder.
(THE XKIL-TONE CO., NEWARK, N. J.)

Guaranteed. Found.
Total arsenie, anetals s Wi b0l Slesd 0 10.10 15.39
Water-soluble arsenic, metal.................. 0.66 0.71
Lead oxide €10 Ruaindd v Geadiarioni O Tines o 33.17
Stlphtn it i e PR SR Sl 48.00 49.20
N. J. Agr. Expt. Sta., Bull. 301, 14 (1916).
i Green Death.

(FARMERS' INDUSTRIAL UNION, SYRACUSE, N. Y.)
. Found: The substance is artificially colored calcium arsenite, contain-
ing 35.94 per cent arsenious oxide.
N. Y. Agr. Expt. Sta., Bull. 348, 98 (1912).

Green Label H i ;
Ses “Mechiing." —fsn abel Hydroxide Paste

Gregory’s Special Ant Syrup.
(GREGORY INSECTICIDE CO., BERKELEY, CAL.)

Guaranteed: Arsenic 2.56 per cent.
Found: Arsenious oxide 1.01 per cent; arsenic metal 0.77 per cent; cane
Sugar 18.45 per cent; water 77.72 per cent.

Cal. Dept. Agr., Spec. Pub. 58, 16 (1925).
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Gregory’s Standard Ant Destroyer.
(GREGORY INSECTICIDE CO., BERKELEY, CAL.)

Guaranteed. Found.

Invertlsuoar, (G Ea e Scire - SO S s 2.00 1.57
@anelsugar: syiie 2 euss e iiionl ey Sida it S 38.00 20.78
e R e T g e e R 56.00 76.21
Z ik 1.74

Dartar crnebic s da B0 ATl b fetr A/ s Sl dig
Cal. Dept. Agr., Spec. Pub. 58, 18 (1925).
Grub and Canker Worm Exterminator.
(G. H. MORRILL & CO., BOSTON, MASS.)

Found: Linseed oil 87.28 per cent; carbon 11.40 per cent; Prussian
blue 1.82 per cent. This substance is printers’ ink.

U.S.D. A., Bur. Chem., Bull. 68, 54 (1902).

H:
Hall’s Lightning Squirrel and Gopher Poison.
See ‘‘Strychnine Preparations’’.
Hall's Nicotine Sulphate Solution.
See “‘Nicotine Sulphate Solutions.”

Hammond’s Copper Solution.

(HAMMOND'S SLUG SHOT WORKS, BEACON, N.Y.)
Guaranteed. Found.

COPPeraE s D RS T R B T e 3.05 3.70

N. J. Agr., Expt. Sta., Bull. 441, 11 (1926).

Hammond’s Grape Dust.
(HAMMOND'S PAINT & SLUG SHOT WORKS, BEACON, N. ¥.)

Guaranteed. Found.

Sulphurs ool S s P e R 64.00 63.87
Glipticioxide i Wnh ol o L BRI RS Gy 0.7969 0.87
NicGHne w e N R R o P trace present
Passing 100 meshisieve . TS RIERANE SLr s 98.00
N 88.00

Passine 200amesh sieve. im0 SRSt e s
Cal. Dept. Agr., Spec. Pub. 58, 50 (1925).

Handy Killer.
(RALPH B. ADAMS, LAKEVILLE, N. B., CANADA).
Found: Arsenious oxide 40.67 per cent. A strongly alkaline solution
of-sodium arsenite with a slight residue of iron oxide.
Canada Dept., Agr., Div. Chem., Rept. Dominion Chemist (1928). .

: He-Bo.
(STERLING CHEMICAL CO., CAMBRIDGE, MASS.)
Guaranteed. Found.
Barititn carbonate:. .. . i tam it siaes siasts 36.00 34.41
Total arsenic, metal. .. ... i o s 2.00 1435
0.30 0.12

Water-soluble arsenic, metal..................
Conn. Agr., Expt. Sta., Bull. 242, 159 (1922).
Heine’s Liquid Insect Destroyer and Disinfectant.
(HEINE CHEMICAL CO., HOLLIS, L. 1.)
TFound: The substance is a mixture of turpentine and kerosene.
U.S. D. A., Bur. Chem., Bull. 68, 57 (1902).

HELLEBORE

TaBLE XII.
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Not analyzed.

! Guaranteed to contain the alkaloids of powdered hellebore.
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Herbicide.
(READE MFG. CO., JERSEY CITY, N. J.)

Found: Solids 31.09 per cent; arsenious oxide 24.30 per cent; sodium ;

arsenite (NaAsO,), 31.90 per cent. A green alkaline solution.
Conn. Agr. Expt. Sta., Bull. 258, 376 (1924).

Herbicide (Concentrate) Arsenic.
(STRAUSS-LASHER LABORATORIES, LOS ANGELES, CAL.)

Found: Baumé gravity 50.40 ; arsenious oxide none; arsenic oxide 43.99
per cent. The preparation is a solution of arsenic acid.

Cal. Dept. Agr., Spec. Pub. 51, 17 (1925).
Hercules Carbolic Acid.

See ‘““Phenol.”
Herold Poultry Worm Capsules.
Guaranteed. Found.
Nicotime o el SNeRediat e I e s L 15.00 15.05
Cal. Dept. Agr., Spec. Pub. 75, 35 (1927).

Hexol.
(SANITARY SUPPLY CO., SAN FRANCISCO, CAL.)
Guaranteed: Water 20.00 per cent.

Found: Soap 14.20 per cent; oils 61.80 per cent; water 23.40 per cent.

Probably a pine oil preparation.
Cal. Dept. Agr., Spec. Pub. 75, 59 (1927).
Hexpo.
See ‘‘Bordeaux Mixture-Lead Arsenate.”

Hirschey’s Ant Control.
(HIRSCHEY'S ANT CONTROL)
Found: Arsenic 0.04 per cent.
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

Hirschey’s P. D. Q. Argentine Ant Solution.

(HIRSCHEY'S ANT CONTROL).
Guaranteed. Found.

Arvsenipicmetal’ ca i UL RS S b Dl L 2 0.05 0.04
Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).
Hockwald’s Carbolicide.

(HOCKWALD CHEMICAL CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.

ater s e e I L R 1.00 0.05
Cal. Dept. Agr., Spec. Pub. 75, 66 (1927). ‘

Hockwald’s Creosote Oil.
(HOCKWALD CHEMICAL CO., SAN FRANCISCO, CAL.)

Guaranteed. Found.
ORI TS e e e R e T e e 58.00 e
Phonoles o s a2k oty A el SO NI At b 40.00 43.60
Wipters vk o s et o] Bopl i Lt et S et s 2.00 3.00
Baumé gravity of o1l L. 0 i nlie S e RN }gg

Unsulphonated oil.........ocoen i
Cal. Dept. Agr., Spec. Pub. 58, 46 (1925).
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Hockwald’s Sheep Dip.
See ‘‘Phenol Soap Solutions’.

Hooper’s Fatal Food.

(0. HOOPER JADWIN, NEW YORK, N. Y.)

Found: Borax 92.44 per cent.

ing matter.

U.S. D. A., Bur. Chem., Bull. 68, 43 (1902).

Hydrated Lime.

The balance is corn meal and red color-

See ‘‘Lime.”’
3 Hydro-Cy.
See ‘“Hydrocyanic Acid.”
TaBLeE XIII. HYDROCYANIC ACID
Hydrogen
Cyanide
Manufacturer or Distributor e
and Brand § Publication
el
o To %
California Cyanide Co., Cudahy,Cal. Cal
Calcyco Braun Gas. . .....: y ... 80.00 | 82.30 a4'.71?1e§)2‘55)1.{gr., Lee o
Morago & Woodhead, Whittier, Cal. Cal. D
Hydro-Prussic Acid. . . ......... 96.08 | 96.80 | 24 (fgztéf SRt B
Bk 1 ;
Owl Fumigating Co., Aero. .. .....| 96.00 | 97.50 Ca341?f52tef L
Owl Fumigating C i ‘
e i s OWI 97.60 Ca214 ]?fé)zté)A el 8o
The Pacific R & H Chemi
Hydro-Cy....... C i %C.a.l. .C‘O.r.p .| 96.00 | 97.27 Ca:sllxl?fggé)A S
" The Pacific R & ;
Pacific R & HH Che b 1 Corp 96.98 | 97.19 Cazlb]?fggé)A oo

Sge “Hydrocyanic Acid.”

Total arsenic, metal. .. .-

Copper
ater

Hydro-Prussic vAcid.

Hydroxcide Paste.
(MECHLING BROS. MFG. CO., CAMDEN, N. J.)

ater-soluble arsenic, metal. ... .. .. . .. .. ..

N. J. Agr. Expt. Sta., Bull. 407, 14 (1924).

Guaranteed. Found.
6.50 4.90
0.75 0.07
5.00 4.89
s 64.84
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Hydroxcide Powder.
(MECHLING BROS. CHEMICAL CO., CAMDEN, N. J.)

Guaranteed. Found.

Total arseiite, FAetal, .. . 5w s s mvew iy sm s e s o 12.50 16.33
Water-soluble arsenic, metal.................. 1.50 0.23
12.50 12.92

(870)5) 011 (T e L
N. J. Agr. Expt., Sta., Bull. 459, 12 (1927).

I
Impco Brand Nicotine Sulphur Dust.
See “Nicotine-Sulphur Dusts’’.

Impco Complete Garden Dust.
(INTERNATIONAL MILLING CO.)

Guaranteed. Found.

INLBOTARB . 1 oes + o m ot o i wrm s 5 5815 A7 68 080 B A 608 88w 0.50 10.52
Ul BB lori 4 %« v b s womoin o s e s B R 7 5 R B BT 0 2 25.00 27.82
Arsenic OFIAC s « i 5 s o o i s oo w50 v m w00 men ik 8 3 C 9 s 4.11
Tead ORI s £ = 5 5 555 6 0 5 o oo & e & Bl R iy g7 0 . 5.05
Pagsitig 100/ mesh. «:smoadis pommswas sloan s e s - 85.00
« ks 66.00

Passing 2000 THESH..... . . v voes » s s ams FrE w2
Cal. Dept. Agr., Spec. Pub. 58, 26 (1925).

Impco Extra Strong Insecticide Dust.
Impco Insecticide Dust.
Impco Poultry Tobacco Dust Worm Cure.
Impco Strong Insecticide Dust.
See ““Nicotine Dusts.”
Imperial Lice and Mite Remedy.
See “‘Lime-Sulphur.”

Improved Kil-Tone.
(THE KIL-TONE CO., VINELAND, N. o)

Guaranteed. Found.

Total arsenic; mebalsw. ¢ s oo s e am s oo wn s 5.80 7.48
Water-soluble arsenic; metal.::oiswve vomenn oo 0.50 0.19
2.45 2.14

COPDRL . e o s e 0 0o s wims a v o om w5 553 008 B 3 999 3 3 @
N. J. Agr. Expt. Sta., Bull. 407, 13 (1924)

Individual Single Treatment for Round Worms.
(AN-FO MFG. CO., OAKLAND, CAL.)

Guaranteed. Found.

NICORE: 50 5 5 5 5w & 5o 5 wo o« w508 0 2w s w2 5 0 00w it PRI 7 15.00 15.61

Cal. Dept. Agr., Spec. Pub. 75, 35 (1927).
Insecticide.
(A. ST. LEGER, LAGO MAGGIORE, ITALY.)

A dark-colored odoriferous liquid, strongly
oil neutralized with ammonia and apparent
the active principle of derris.

Canada Dept. Agr., Div. Chem., Rept. Dominion Chemist (1928).

alkaline; a sulphonated tar
ly containing ‘‘Rotenone’’,
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Insectonos.
(WILLIAM BRANSON)

Found: Pyrethrum is the active i i i i i
I o o i ingredient. The inert ingredients are

Mich. Agr. Coll. Expt. Sta., Spec. Bull. 74, 10 (1915).

! Insecto No. 1.
See ‘Oil Emulsions, Mineral’.

Insect
See “‘Pyrethrum.” Towder.

. Insectrogen.

(CHEMICAL PRODUCTS DIVISION, ROSE MFG. CO., PHILADELPHIA. PA )
Total arsenic, metal. ............ . Gfi;rgﬂteed~ o
Water-soluble arsenic, metal. ......... . . . 0-15 i
Lead arsenate (PbHAsOy)............. e o 10.53 L
) A e L o 108 1o
BOBP. 12ca sy s ki e v wesas 18408 10.89

................................ 78.95 .

Conn. Agr. Expt. Sta., Sample 9308.

Instant Louse Killer.
(DR. HESS & CO., ASHLAND, OHIO.)

Found: Moisture, 1.21 per cent; ash i i
' sl : 1 insoluble in hydrochlori i
3?(.)}((1)(156350331’& 2 %sr}édsolgble (11nt hbydrochloric acid, 64.78 3;;er cen(g?l(c:a?gg';
. : ucts and tobacco by difference, 6.91 ,
amounts of iron, aluminum, calcium and c gt o
) . x arbonate, some m. i
gg:tlcz Isclilxlﬁxklla;% géladt ephosghtatg. The substance consists of smz%lngzléﬁlﬁtz
Carbanat o S and tobacco with large amounts of lime, calcium

U.S.D. A., Bur. Chem., Bull. 68, 51 (1902).

Iricide.
’
(GRING'S IRICIDE co., BERKELEY, CAL.)
AtSenic: . o .l Gua(;‘a{l(t)eed- F?)und'
........................ ; 15

J.
Jebl.
(J. H. RICE, ASHTABULA, OHIO.)

G A
uaranteed: Nicotine 0.80 per cent; inert matter 99.20 per cent.

Found: Nicotine 1.08 3 i
solids 20.71 per cont; ach 5 S g ever and volatile matter 79.29 per cent;

Conn. Agr. Expt. Sta., Bull, 242, 154 (1922).

Jenning’s Soluble Pine Oil.
(SANITARY SUPPLY co.)

%?ap ................ Guaranteed. Found.
e Bl b L B 55 12.10
UEETE N el e e e R e 34.80

........................... 55.00 53.32

o “Soaps”. J. & M. Reliable Insecticide.



268 CONNECTICUT EXPERIMENT STATION

K.

Kalibor.
(NITRATE, AGENCIES CO., BAYONNE, N. 7.)
) Guaranteed.
Total arsenic; metals mh il o vs i i e i 18.20
Water-soluble arsenic, metal.................. 0.75
COPDEL visit it RS e e s SR S 3.50

N. J. Agr. Expt. Sta., Bull. 459, 15 (1927).

Kamforite “H".
(HENEMAN BROS., HORNCASTLE, ENGLAND).

BULLETIN 300

Found.

18.18
0.12
3.51

Claimed to be a combined pest destroyer, fumigant and fertilizer.

Pound: Naphthalene 25.41 per cent; nitrogen 0.25 per cent; phosphoric
anhydride 4.33 per cent; potassium none. Ground bone, soot, lime and

iron.

Canada Dept. Agr., Div. Chem., Rept. Dominion Chemist (1928).

Karspray.
See “Phenol Soap Solutions”.
Kasulime.

(NITRATE AGENCIES CO., BAYONNE, N. J.)
Guaranteed: Sulphur 60.00 per cent.

Found: Sulphur 49.82 per cent; coarser than 100 mesh, 2.15 per cent;
passing 100 mesh sieve, 86.35 per cent; 200 mesh 10.25 per cent; 300 mesh

1.25 per cent.
N. J. Agr. Expt. Sta., Bull. 459, 8 (1927).
Keresol.

Kerosene Emulsion.
See ““Oil Emulsions, Mineral’.

Key Brand B. A. Cartridges.
(INTERSTATE CHEMICAL CO., JERSEY CITY, XN. 5o

Guaranteed.
Total arsenic, metal. ... 4.50
Water-soluble arsenic, metal.... ............. 0.75
COppen - d -l B e e R s e 9.00

N. J. Agr. Expt. Sta., Bull. 424, 13 (1925).

Key Brand B. Beetle Destroyer.
(INTERSTATE CHEMICAL CO., JERSEY CITY, N. J.)

Guaranteed.
Total 'arsenic, metal. .. ... il e 14.00
Water-soluble arsenic, metal.................. 1.00
Copper: ik 5.00

N. J. Agr. Expt. Sta., Bull. 459, 11 (1927).
Key Brand Key B.
(INTERSTATE CHEMICAL CO., JERSEY CITY, N. T-)

Guaranteed.
Total arsenic, metal.. ... oo oo oneeesnn 14.00
Water-soluble arsenic, metal.... ............- 1.00
@oppers i oot il bt W e 5.00

N. J. Agr. Expt. Sta., Bull. 441, 12 (1926).

Found.
6.39
0.68

10.14

Found.
19.40
0.20
5.02

Found.
18.90
1.21
4.93

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC.

Key Brand No. 7 Key Green.
(INTERSTATE CHEMICAL CO., JERSEY CITY, N. J.)

; Guaranteed.
Totalzarsente, auctal S8 i el e 15.00
Water-soluble arsenic, metal............... . 3.00
Copper
N. J. Agr. Expt. Sta., Bull. 441, 12 (1926).
Key-Cide.

See ‘‘Bordeaux Mixture-Lead Arsenate’’.

K-G Ant Poison.
(KIRK-GEARY CO., SACRAMENTO, CAL.)
Guaranteed: Arsenic 0.10 per cent.

19.38 per cent; dextrin, etc., 4.22 per cent; water 35.01 per cent.
Cal. Dept. Agr., Spec. Pub. 58, 16 (1925).
Kill-A-Mite.
(GRANT-ERICSON CO., SAN DIEGO, CAL.)

cent; water 1.40 per cent.
Cal. Dept. Agr., Spec. Pub. 51, 60 (1925).

Kill Hopper.
(GERMAIN SEED & PLANT CO., LOS ANGELES, CAL.)
Guaranteed.

Arsenic, J o oprl S s SR S e R i 12.00
Cal. Dept. Agr., Spec. Pub. 75, 26 (1927).

Kill-Well Worm Expeller.
(CHICKEN PHARMACY, PETALUMA, CAL.)
Guaranteed.

Watet ool s i AR e Dot - U e 54.00
Cal. Dept. Agr., Spec. Pub. 75, 64 (1927).

Kilmol Squirrel-zophene.
See ‘‘Carbon Disulphide.”

Kilto.
See ‘“‘Allen’s Kilto Paste.”

: Kil-Tone, Improved.
See “Improved Kil-Tone.”

‘ Kil-Tone, Modified.
See “Bordeaux Mixture.”

Kirk Geary Dipsol Sheep Dip.
See ‘““Phenol Soap Solutions.’”’ -

Kisants.
(BRUNSWIG DRUG CO., LOS ANGELES, CAL.)
i G
%rsen%ous oXIdelvie Gt SSRGSl ialrag(t)eed-
Arseniciimmatalihs L e s R s RiE B 8'60

Cal. Dept. Agr., Spec. Pub. 58, 16 (1925).
3 s ; :

269

Found.
16.02

0.34
17.33

Found: Arsenic 0.13 per cent; invert sugar 39.50 per cent; cane sugar

Guaranteed: Carbolic acid a certain per cent, inert matte
] ; T none.
Found: Oils 94.11 per cent; phenol 1.84 per cent free sulphur 2.17 per

Found.
12.78

Found.
76.60

Found.

7.78
5.89
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Kleenup Oil.
See ““Oils, Mineral.”
Kloral.

(A. R. MAAS CHEMICAL CO.)
Guaranteed. Found.

Available chlorine: i v eiv v g Enlat i 5.00 4.18
Cal. Dept. Agr., Spec. Pub. 75, 61 (1927).

K. M. G. Kills Morning Glory.
(WEED CONTROL CO. OF CALIFORNIA, BERKELEY, CAL.)

Guaranteed. Found.
Arsenic chloride (AsCls)......... R e S 5.00 8.02
Arsenic-acid (HgAsOy), [ iyl ihd e = 63 A 4.79

Cal. Dept. Agr., Spec. Pub. 66, 18 (1926).

Kolodust.
See “Sulphur’’.
Koloform.
Kolotax.
See ‘‘Nicotine Dusts.”
Krelos.
See “Phenol Soap Solutions.”
Krenol Dip.
See “Phenol Soap Solutions.”
Kreo Phene.

(PURITY CHEMICAL PRODUCTS CO., SANTA ROSA, CAL.)

Guaranteed: Coal-tar oils 97.00 per cent.
Found: Phenols 41.40 per cent; coal-tar oils 57.60 per cent; moisture
1.00 per cent.

Cal. Dept. Agr. Spec. Pub. 75, 56 (1927).

Kreso Dip No. 1
See ““Phenol Soap Solutions.”

K. 8. Q. :
(HEMINGWAY & CO., INC., BOUND BROOK, N. J.)
: Guaranteed. Found.
Total-arsenic oxide. .. 0 R RGBT i 35.00 31.00
Water-soluble arsenic oxide................... 0.50 0.27
Cupric hydroxide [CulOH) 08w et o s 14.16

N. J. Agr. Expt. Sta., Bull. 273, 11 (1914).

L.

Lambert’s Death to Lice.
(D. J. LAMBERT, APPONAUG, R. I.)

Found: Moisture 3.97 per cent; ash insoluble in hydrochloric acid -

35.91 per cent; ash soluble in hydrochloric acid 31.40 per cent; volatile
matter other than moisture 28.72 per cent; a large amount of calcium, some
iron, magnesium, potassium, sodium and carbonate, traces of sulphate and

phosphate. The substance is a mixture of tobacco, lime, coal-tar products

and dirt. )
U.S. D. A., Bur. Chem., Bull. 68, 50 (1902).
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Larvex.
(LARVEX CORP., BROOKLYN, N.Y.)

Guaranteed: Sodium aluminum silicofluoride 0.52 per cent; inert
matter 99.48 per cent.

Found: Total solids 0.89 per cent; fluorine 0.41 per cent; silica 0.15 per
cent; aluminum oxide 0.02 per cent; sodium and organic matter 0.40 per
cent.

North Dakote, Bull. 17, 52 (1927).

Laurel Green.
- (NICHOLS CHEMICAL CO., NEW YORK, N, Y.)

Found: Gypsum 50.00 per cent; greensand 20.20 per cent; copper
arsenite 24.70 per cent; moisture, etc., 5.1 per cent; soluble arsenic com-
pounds, 0.8 per cent.

Univ. of Cal., Coll. of Agr., Expt. Sta. Bull. 151, 24 (1903).

Lead Arsenate.
See ‘‘Arsenate of Lead.”

Lead Arsenite.
See ‘‘Pink Arsenoid’.

Lead Phenate.

(These are experimental preparations made by Dr. Friend of the
gjntomo)logy Department of the Connecticut Agricultural Experiment
tation.

Sample No. 3351 7523 8257
Lead exidey, « it vl vl it 62.64 62.00 66.23
Phenol: o s Sl e ot bds e 31.61 38.82 33.25
WaLEE 1 o T b TS 2.65 A 0.05

Sample 8257 corresponds approximately to the formula 6PbO. 7CeH;OH

Lee’s Insect Powder.

(G. H. LEE CO., OMAHA, NEB.)

Found: Sulphur 47.93 per cent; arsenious oxide 5.00 per cent. Re-
mainder probably tobacco and pyrethrum.

U.S.D. A., Bur. Chem., Bull. 68, 31 (1902).

Lee’s Lice Killer.
(G. H. LEE CO., OMAHA, NEB.)
Found: Sample is probably creosote oil.
U.S.D. A., Bur. Chem., Buil. 68, 55 (1902).

Lee’s Louse Powder.
(GEO. H. LEE CO., OMAHA, NEB.)

Guaranteed. Found.
Baphithalone o000 0w ibes 2.00 0.60
Brocienlpiymie sl R TR R T 43.00 43.80
Pyrg&thrum.....i..i.........A.........,..“' 2.00 !
Sodlumﬂuoride‘........,.........‘...‘..::: 3.00 3.01

Cal. Dept. Agr., Spec. Pub. 75, 40 (1927).

Leggett’s Killer.
(LEGGETT & BRO., NEW YORK, N. Y.)
Found: The substance is oil of turpentine.
U.S. D. A., Bur. Chem., Buil. 68, 56 (1902).
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Leggett’s Roach Destroyer.
(LEGGETT & BRO., NEW YORK, N. Y.)

Found: Borax 22.22 per cent; pyrethrum and blue coloring matter
present. : : '

U.S.D. A., Bur. Chem., Bull. 68, 43 (1902).

Leinen’s Mildew Go.
(BAY CITY SEED CO., SAN FRANCISCO, GALL) i
Guaranteed. Found

Bree sulplinrie o u it ot g o SN 75.00 : 73.34
Calcium hydroxide. ............ Craie AR, 25.00 23.84

Cal. Dept. Agr., Spec. Pub. 34, 57 (1923).

Leinen’s Poisoned Barley.
See “‘Strychnine Preparations.”

Leinen’s Rat-Go.
(JOHN F. LEINEN CHEMICAL CO.)

Guaranteed: Active ingredients 97.50 per cent; barium sulphate 0.30 per
cent; silica 0.40 per cent; water 1.80 per cent. :
Found: Barium carbonate 98.33 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 66 (1927).

Leinen’s Sow-Bug Go.
(JOHN F. LEINEN CHEMICAL CO.)

Guaranteed. Found,
Totdl arseniie metall’. oo o Ld S e 37.00 5.05
Water-soluble arsenic, metal............... ... 2.80 0.64

Cal. Dept. Agr., Spec. Pub. 75, 26 (1927).

Lemon Oil Company’s Standard Insecticide.
(GERMAIN SEED & PLANT CO., LOS ANGELES, CAL.)

Guaranteed. Found.
Dpre Seap. el i S de e e v sl g g ot 6.00 : 11.85
Potassium carbonate....... ..... R 0.50 1.11
Vegetable ol it e i sy i o EE 3.50 745
Rerebentiine L= r wiCiian & It TR s e 2 5.00 /. o
Woateree et e o o S R M R M ST 85.00 79.20

Cal. Dept. Agr. Spec. Pub. 75, 65 (1927).

Lennox Tobacco Soap.
See “Nicotine Soaps’.

Lice-Go-Powder.
(s. 0. BARNES & SON, GARDENA, CAL.)

Guaranteed: Talc 70.00 per cent. :

Found: Naphthalene 3.71 per cent; sodium fluoride 3.30 per cent;
essential oils present; loss at 400° C., 3.78 per cent; water 1.40 per cent;
talc 11.16 per cent; calcium carbonate 70.10 per cent; calcium hydroxide
7.62 per cent; iron and aluminum oxides 1.10 per cent.

Cal. Dept. Agr., Spec. Pub. 51, 59 (1925).
Licresol.

Licresolis.
See “Phenol Soap Solutions.””
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A‘ ! Lilacko Spray
~ See “Oils, Mineral.”
' Lilly Pulvules No. 142.
(ELI LILLY & CO., INDIANAPOLIS, IND.)
- Guaranteed. Found.
.................................. 13.00 12.88
. Cal. Dept. Agr., Spec. Pub. 75, 35 (1927).

Lime Hydrated.

Manufacturer or Distributor

The Miller Co., Stockbridge Mass. .. ......coovoroonnno ...
- Conm. Agr. Exp. Sta., Sample 9509.

Passing 300
mesh sieve

84.00%

Limestone, Ground.
(MANUFACTURER UNKNOWN.)
ound: Magnesium oxide 30.86 per cent; calcium oxide 45.87 per cent.
Conn. Agr. Expt. Sta., Sample 8168.

Lime-Sulphur, bry.
i Lime-Sulphur Solution.

[} See Table XV. ;

‘ Lion Brand Whale Oil Soap.
See ‘“‘Soaps.”

Liquid Insecticide.
(MERRITT CHEMICAL SPECIALTIES, OAKLAND, CAL.)

Guaranteed. Found.

94.00 92.00

6.00 present

..................................... ot none

i Liquid Lice Killer.
See ““A. R. M. Liquid Lice Killer".

Liquor Cresolis Compound.
See ‘“Phenol Soap Solutions’.

Lockman’s Worm O-Tone.
(KIRK, GEARY & CO.)

Guaranteed. Found.
i e o ) S SR e R 75.00 77.00
........................................ e 22.76

Cal. Dept. Agr., Spec. Pub. 75, 64 (1927).

London Purple.
See Table XVI.

: Long and Gretter’s Squirrel Poison.
- See ““Strychnine Preparations’’.




TaBLE XIV. LIME SULPHUR, DRrY
Calcium Calcium Free
Polysulphide Thiosulphate Sulphur.
Manufact istri = . . .
oy azge;:;nlt);stnbutor :g g g g Publication.
& E < | = | =
iy & 3 a
e e R
& & & (5] & & &
% ) % % %
Acme White Lead & Color Works, San - % ‘ \

Franeisco Cal “Acme " L o0 ... [65.00 |65.85 | 5.00 | 6.22 {10.00 {11.36 Cal Dept. Agr., Spec. Pub. 75 32 (1927).
Bowlcer Chemigal Cb: New Mol NoUW. 59 110 [ onoa| o o ollie el ie ol s ol 0 aleN A Avr. Expt Sta., Bull. 441 8 (1926).
California Rex Spray Co., Benicia, Cal. v :

Horseshoe oo cniis o) = & e 63.00 |72.62 | 5.00 | 9.16 |12.00 | 6.76 | Cal. Dept. Agr., Spec. Pub. 66, 23 (1926).
California Spray Chemical Co , Watson- !

ville WCal- 0o el T Sel 64.00 [69.30 | 6.00 [11.10 |15.00 | 9.38 | Cal. Dept. Agr., Spec. Pub. 75, 32 (1927).
W. C. Colhns San Francisco, Cal. ..... o tlaa g e s T e e @ al s Dept A or B Spec P 34 30 (1923).
Devoe&Raynolds Co, New York Ny, 70.00 [70.30 | 5.00 |13.50 | 8.00 [11.20 | Ore. Agr. Expt. Sta Cir. 84, 7 (1927).
The Dow Chemical Co Midland, Mlch 64.00 |67.04 | 6.00 [12.92 |15.00 | 9.94 | Cal. Dept. Agr., Spec Pub. 75 32 (1927).
The Glidden Co., Cleveland Ohio. 2

Gliddense o so aivas ealeag o 08 S 63.00 |59.27 | 5.00 | 7.45 [12.00 |18.42 | Cal. Dept. Agr., Spec. Pub. 58, 32 (1925),
The Ghdden Co., Cleveland, Ohio.

Gliddens Beoiioe ¥ et s i 71.00 |52.45 | 5.00 {10.64 | 8.00 |21.385 | Cal. Dept. Agr., Spec. Pub. 58, 32 (1925)
Grasselli Chemical Co. ............... = ek 10 e B 8h S o | SR ORI Conng - g ns Exp Sta., Sample 9806.
Hemmingway’s, Oakland, Cal.......... 65.00 [63.80 | 5.00 | 6.80 |15.00 |15.40 | Ore Agr. Expt. Sta., Clr 84, 7 (1927)
Interstate Chemical Co, ., Jersey City,

Neflto Koy o e e o s e 62.43 N. J. Agr. Expt. Sta., Bull. 441, 8 (1926).
Leggett & Bro, Inc., New York, N. Y.. [60.79 N. J. Agr. Expt Sta., Bull. 441 8 (1926).
John Lucas & Co Inc Ph11ade1ph1a Pa. : ‘

Lucast o - v o See iy it . |70.00 |64.44 | 5.00 | 6.38 [10.00 [13.08 | Cal. Dept. Agr., Spec. Pub. 75, 52 (1927).

John Lu & Co.,

Montgomery Ward & Co.,

it

Nitrate Agencies Co., Bayonne, N. J
Sherwin-Williams Co., Cleveland,
W T s e e e

Portland, Ore.
Chas. C. Navlet Co., San ]ose, Cal. Navco

Ohio.

25.02

62.
62.
62.
66.
66.

64.
33.

31
68
40
15
43

04
05

CABl 1 Gt SIS L o TR o) 0 o ¢

SO S o O & O

15.00
20.00

- 112.00

12.00
10.00
13.00

14.
13.
14,
14.
15

25

88

68

04
36

12.
35.

56

60

Cal Dept Agr Spec Pub:
N. J. Agr. Expt Sta., Bull

Cal.
Cal.
Cal.
Cal.
Cal.

€all
Cal,

Dept. Agr., Spec. Pub.
Dept. Agr., Spec. Pub.
Pub.
Bub:
Pub.

Pul?
Pub.

Dept. Agr., Spec.

DeptAgr., Spee:
Dept. Agr., Spec.

Dept.
Dept:

Agr., Spec.
Agr.; Spec.

NOILVIS INENIEEAXHT LOOILOTNNOO

008 Nu.a'rmg' :

45H, 9 (1927)1
75, 32 (1927).
75, 32 (1927).
75,32 (1927).
75, 32 (1927).
75, 32 (1927).

75, 32 (1927).
34, 30 (1923).
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TABLE XV. LIME-SULPHUR SOLUTION N
=
i 1ci B é
Sﬁgg‘i}r Pogﬁgﬁde T h(i:gL 53111;?“&‘ Gravit?tl(ri!:agrees
e
Manufacturer or Distributor fg’ % o g o g S %
and Brand. '&;. ﬁk § % % £ : ‘ g
= e =
SEEEEE 8 | 2 | 8| & |8 | £] 8|2 .
(w;
&
% | % % | % | %| % | % % -
W. A. Allen, Pittstown, N. J. Allen’s ’ N. J. Agr. Expt. 2Sstat g
Concentrated e e IS TS et R e s B S et s P () C]?ulll)42t/} AO (19S ) =
................. : 2 : Rt
Banning Spray Mfg. Co., Banning, Balor o, e LR e i el ?:0 0 2 aPub 5% 2},37%19255 2
t ta.,
Bear Creek Spray Co.; Medford, Ore. o | oo | ool o0 122000 0. 124,20 | ... | ... 130.0029.10 Or&r AS%Ir : §X527)S av §
Cal. Dept or., SpeEe. g
JarliflesYA Ilji)agwhard. CO .’ NeWYOTk ot s e e 00125 S047 T 0012 13 NS 30 00 5 ]i’u%"(i, 32 (192%). @
fornia Growers’ A ation, Inc., : al. Dept. Agr. Spec. = 5.8
Caﬁégrzlrf’ge?gs?wceéls. % .S.S.O.C.l ...... SO0 F 09 s SSRGS g = e e gg’;gg . 11)11}:]5 34t, 22 (rIQZBS’).eC E i
California Paint Co., Oakland, Cal.. 243210095 7 125 260 -0 i L S (i 3 aP.ub e3131 ’28%1.2,)2%;) = % )
iforni ici | Cal. Dept. Agr., Spec. :
Callzli?;rma aaabe o coo e 1l 27,90 (3022 19 10 [1.75 {32.00 {3264 - I;u!:]») 75t 30 (192g)
et Sl & : ) : at Gvne
caéggn&ls‘prgg}?@cg Cowatson o[ | e 2800 130,30 12,00 1175 | .. 132,75 | Pub. 75,30 11927).
Chicken Pharmacy, Petaluma, Cal. Cal. Dept. Agr.igzgec. g
C. P. Lice and Mite Liquid. .... ... Sorel e i s s el ot s SR BRSSO e LR 00 ClPlll)b‘ 2:)61,A10( . e)c. .
femes ) Ay al. Dept. Agr., Spec.. g
c}:‘,lllcl)?l \g’lllli?l}(,) Aé)aﬁle Geme s W el e 126.0504122:.22513. 50 16.84 130 00 251);(5) % Ii’u}:l)) 58{ 22 (1922)“ : E 3
[ ark. Home............ ... |28.00 [28.52 [1.00 [2.12 | .... [31. al. Dept. Agr., Spec.
Lowell M. Clark. Home............ S e e 8.00 _ el § )

, 4 = i . 1. Dept. A
U 7 el e R S o I S PELR  NCR (Y 8.32 [2.00 [2.43 {30.00 |31.00 Pub. 75, 3%3(11927)
Farm Bureau Coop. Exchange, Eugene, X s Ore. Agr. Expt. bta.,
Orei o S S s B R e O S e e R a8 00 Cir. 84, 6 (1927). O
T. A. PFelton’s, Portland, Ore . . .. . ... Srae s e 123 01001260000127.00 F <, 1N 130,00 (31 10 | Ore. Agr; Expt. Sta., "=
= Cir. 64, 6 (1925) ‘g F
BSA - FrasieriCog ol i el et ceee foeee o o0l 128,50 130,95 | 1.50(1.90 (32.00 132.63 | Cal. Det Apgr., Spec. @
a Pub. 66 22 (1926). =
General Chemical Co., San Francisco, Cal. Dept Apr., 'Spec. s - i
CaliOrchard G0 v G Eoalis o seesed SRRl T R 129000-129 07 1L 50 155G 1325013950 Pub. 75, 30 (1927) -
General Chemical Co., San Francisco, Cal. Dept. Apr., Specs i
Catt-20rchapdl = pet Hiial WS o s e et IRLER 129 001305000 154182 00132 3% Pub. 75, 30 (1927) =
Germain Seed & Plant Co., Los Angeles, Cal. Dep t. A gr., Bpec. o
Callal e sl i e o Sl 280000 IPh LR S HIBT g el S e rs il e m e e Pub. 75,30 (1927). el
The Grasselli Chemical Co., New York, ’ i Conn. Agr. Expt. Sta, 5
N.Y. Grasselli’s. e e e [ 26035 ) L | L (34,10 | Bull 972, 147 (1925). &
Herbert & Herbert, Inc,, Perth Amboy,_ : N. J. Agr. Expt. Sta.,. B
AR e R e 0 Seie e bR e s e e e e e e Bull. 441, 8 (1926). 2
Hood River Spray Co. Hood R1ver Do | i 24 /00024 FOSE NS e 0 B R R 3000 13100 Or-. Agr. Expt. Sta,, E’_’.
Cir. 84, 6 (1927
Hood River Spray Co.,Hood River, Ore. | .... | ... [22.00 |24.50 | . 28 200 S T I R 30 00E130:40 | Ore: Agr Iglxpt L Sta.,, =
: 7 Cir. 84, 6 (1927). 4
Imperial Laboratories, Kansas City, Cal. Dept Agr., Spee. @
Mo. Imperial Lice and Mite Remedy. |25.28 [1.22 | .... [26.50 | .. .. S OB Rl =290 B ore g e Rg Pub. 34, 29 (1923). |
J. G. Orchards, Newburg, Ore...... .. AR PO 2 00 e a0 00 (2010 | O Agr. Expt iSta e
Cir. 84, 6 (1927). g
Leffingwell Rancho Co. XX X..... cevs Lo | e [0 130,00 130.62 | 1.50/2.00 132.00 (33:00 | Cal. Dept Agr., Spec. 8
: Pub 75,30 (1927) =
Leggett & Bro., Inc., New York, N. Y. T. Agr Expt. Sta., §
Aiteligrae b na s e N R el e 20 RO e e 35000 Bull 441, 8(1926) Q
B. Leis, Beaverton, Ore. ... .. . . .. slaiaea 2 00824 0SB TaElE s s 360305 20 | Ore: Agr, Expt. “Stay
Cir. 84, 6 (1927).

L28

! Calcium oxide, guaranteed 10.00 per cent; found 9.85 per cent.



TaBLE XV. LIME-SULPHUR SoLUTION— Concluded

Total Calcium Calcium Baumé
Sulphur Polysulphide Thiosulphate | Gravity, degrees
Manufacturer or Distributor =
andi Brone ;'g {é '§ g '?3 B Publication
2y |Bs | g i g
SaelEaa| & & & = & & & &
%o % | % % b

Los Angeles Chemical Co., Los Angeles, > & ’ % : Cal. Dept. Agr., Spec.

CalnShlicSiam b amit TS tey vl 28.00 {31.24 |4.00 [2.12 (32.00 [32:00 Pub. 66, 22 (1926)
A. R Maas Chemical Co., Los Angeles, i el Calls Dept. (Nor iSpea

............................. 28.50 [29.92 |1.50 |2.43 32.50 Pub. 75 30 (1927)

A. R Maas Chemical Co., Los Angeles, . Cal. Dept Agr., Spec.

Cal gy i el i et 13.80 |4.80 |20.00 |18.60 30.00 (35.10 Pub. 34, 29 (1923)
Mechling Bros. Chemical Co., Camden, NLET Agr Expt. Sta.,

N. J. Concentrated 55, 20t 25.00 [25.68 ) 19250 Bull. 459, 8 (1927).
Miller Products Co., Portland, Ore. 22.10 [24.60 26.20 30.00 [32.30 | Ore. Agr. Expt. Sta.,

Cir. 84, 6 (1927).
Montgomery Ward & Co... ......... 24.50 (26.40 |26.20 30.00 [32.40 | Ore. Agr. Expt. Sta.,
: - Cir. 84, 6 (1927).

Murphy Oil Co., East Whittier, Cal... [12.95 | 3.39| .... |16.34 19.55 8.05 25.00 | 'Cal! Dept Agr. Spec.'
; . Pub. 34, 29 (1923).
National Chemical Co., Pittsburgh, Pa. Cal. Dept Agr., Spec.

T e L R s e e 28.50 [32.56 [1.50 [1.25 [32.00 (34.71 Pub. 75, 30 (1927).
Chas. C Navlet Co., Inec., San Jose, (B Dept Agr., Spec.

(@ lgr et e e o S R S S = o e 3173 1.34 | 32.00/32.80 Pub. 58, 28 (1925). . °
Parker’s Laboratories, South Pasadena, Cal. Dept Agr., Spec

Cal. Parker’s Magic Discovery? . 4.71 2.43 “Pub, 51,510 (1925)
Pomona Valley lime & Sulphur Co. Cal. Dept Agr., Spec.

EeldiBuckler S b e N 25.00 131.32 11.50 [1.71 |32.00 132.50

Sherwin-Williams Co., Cleveland, Ohio.
Hemmingway’s
qtandard Chemical Works, Reading,

Gldeon Stolz, Salem, Ore.
Sutherlin Spray Plant, Sutherlin, Ore.
S Pinel Nacaipa (Cal - sl =
Valley Fruit Co., Walla Walla, Wash. . .
G. P. Weldon, Ontario, Cal

Yucaipa Valley Fruit Co. Mountain
BeV i) b it e e

San Jose Spray Mfg. Co., San Jose, Cal.?

15.39

17.82

3.46

1.18

25.00

25.72
23.20

22.40
18.35
25.20
19.00

29.00

27.20

31.80

28.00

30.30
26.20
23.20

19.33
30.90

28.20

2.00

1.52

8.21

2.43

(

32.00
30.00

30.00

30.00

32.00

32.25

32.50
29.90

30.00
29.50
31.90
27.00

31.50

Pub. 75, 31 (1927).

. Dept. Agr.,
ub. 75, 31 (
Cal. Dept. Agr., Spec.
Pub. 75 31 (1927)
N. J. Agr. Expt. Sta.
Bull. 459 8 (1927).
Ore. Agt. Expt Sta.,
Cir. 84, 6 (1927).
Ore. Agr Expt. Sta.,
Cir. 84, 6 (1927).
Cal. Dept. Agr., Spec.
Pub. 34, 29 (1923).
Ore. Agr. Expt Sta.,
Cir. 84, 6 (1927)

Cal. Dept. Agr., ec,
Pub. 34, 28 (19235
Cal. Dept Agr., Spec.
Pub. 75, 31 (1927).

! Calcium oxide 11.2 per cent; sodium chloride 0.12 per cent; potassium and sodium sulphates, 0.38 per cent; cyanogen compounds

as ferrocyanide 3.13 per cent.
Made with refuse gas-house lime.
2 Sugar 0.46 per cent.

# Guaranteed water 70.00 per cent; calcium sulphate 1.00 per cent.

Polysulphlde sulphur guaranteed 11.69 per cent;

thiosulphate sulphur guaranteed 5.21 per cent.

8%
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4 Publication
Cal. Dept. Agr., Spec. Pub. 75, 26 (1927)
Cal. Dept. Agr., Spec. Pub. 75, 27 (1927).

punog

%
0.17
0.75

Water-soluble
arsenic, metal

*p9vjuBIENY)

%
0.30
1.50

LoNDON PURPLE

%

punog

24.08

metal
%
26.00 | 25.42

Total arsenic,
21.00

PasjurIENL)

TABLE XVI.

Manufacturer or Distributor
and Brand

Michs sBemer e i bl
Sherwin-Williams Co., Cleveland, Ohio. . ..

Acme White Lead & Color Works, Detroit,

" BULLETIN 300

. —_ o
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Lotol.
(GARDEN CHEMICAL CO., NEW YORK, N. Y.)
R Guaranteed. Found.
I Water....... S Sl e R 40.00 12.20

. Cal. Dept. Agr., Spec. Pub. 66, 36 (1926).

M.

Maggi’s Ant Poison.
(PAUL MAGGI, SANTA CLARA, CAL.)

Guaranteed. Found.
B Odiinsarsenater o ol LB SR T 0.20 0.26
Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).
0 Maggotbait.
{ (CHAS. H. LILLY CO., SEATTLE, WASH.)
- Guaranteed. Found.
,Anthracene o T A R R R 0.80 1.40

Ore. Agr. Expt. Sta., Cir. 64, 15 (1925).

Magnesium Chloride, Flake.
(DOW CHEMICAL CO., MIDLAND, MICH.)

Found: Magnesium oxide 11.99 per cent; magnesium chloride (MgCl,-
H,0) 60.45 per cent. Nearly all water-soluble. Traces of iron, alum-
inum and calcium present.

Conn. Agr. Expt. Sta., Sample 6831.

Mag-O-Tite.
(RANDALL-MC LAUGHLIN, SEATTLE, WASH.)
" Guaranteed. Found.
B oial arsenic metal o Dl 0.06 Rt
ater-soluble arsenic, metal.................. 0.002 0.06
B Lithadene o MO Cr s A el e Sl e 4.39 6.35

Conn. Agr. Expt. Sta., Bull. 242, 159 (1922).

Mapco Miscible Oil.
See ‘‘Oil Emulsions, Mineral.”

Mapco Nicotine Miscible Oil.
(MICHEL & PELTON CO.)

- Found: Nicotine 0.90 per cent; soap 6.50 per cent; phenols 6.00 per cent;
~ oils 79.30 per cent; water 6.20 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 39 (1927).

Mapco Nicotine Spray.
(MICHEL & PELTON CO.)

Guaranteed. Found.

Eicofine . o L SR e e 1.00 1.20
R ol AR PRMERT SR L S e S L SR U 20.00 20.20
TRy et b e b S A el 78.00 75.20
ke RS i, e o N G SN 1.00 Ll

Cal. Dept. Agr., Spec. Pub. 75, 39 (1927).

Mapco Rosin Soap for Spray.
See ““Soaps.” itk
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Mapco Sheep Dip.
See ‘‘Phenol Soap Solutions.”

Mapco Whale Oil Soap.
See “‘Soaps.” ‘

Marcol.
See “‘Oils, Mineral”. 4

Marvel Ant Gelatin.
(B. W. MC SPADDEN)

Guaranteed. Found.
Arsenious oxide.............. Ul el o i 0.10 0.11
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).
Mattes Ant Paste.
(L. A. MATTES.)
Guaranteed. Found.
Arsenicametal ARr el TR i gl Vs 0.75 0.82

Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

McClellen’s Sodium Fluoride.
See ‘‘Sodium Fluoride’’.

McNear’s Poultry House Spray.
See “‘Oils, Mineral.”

F. W. McNess Krenol Dip & Dininfectant.
See ‘“Phenol Soap Solutions’.

F. W. McNess Lice Powder and Insecticide.
(FURST-MC NESS CO., OAKLAND, CAL.)

i Guaranteed. Found.
Nicotine, ... ... ki s b TR s BN Tl et 1.00 1.36
Naphthalene: £ i 2l con o ol aa i 9.00 11.90
Stulphunl il et L e s 9.50 - 10.30

Cal. Dept. Agr., Spec. Pub. 75, 40 (1927).

Mealy Bug Spray Oil.
See “‘Oil Emulsions, Mineral.”

Mechling’s Dry Mix.
(MECHLING BROS. CHEMICAL CO., CAMDEN, N. J.)

Guaranteed: Sulphur 60.00 per cent. .

Found: Sulphur 60.93 per cent; coarser than 100 mesh, 2.23 per cent;
passes 100 mesh, 97.77 per cent; 200 mesh, 25.13 per cent; 300 mesh,
3.03 per cent.

N. J. Agr. Expt. Sta., Bull. 459, 8 (1927).

Mechling’s Green Label Hydroxid'e Paste.
(MECHLING BROS. MFG. CO., CAMDEN, N. J.)

Guaranteed. Found.
N be o Son Lo o G T Sl L e g s 56.30
‘Dofaliarsemie metal v 0 o 3.25 2.70
Water-soluble, arsenic, metal................. 0.25 0.12
G OP peT I G P S e LEplhat s 4.50 3.50
Ledd oxide il s, L e e L i 9.95

N. J. Agr. Expt. Sta., Bull. 286, 13 (1915).

BULLETIN 300
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- ’ Mechling’s P. T. B.
" See ‘‘Paradichlorbenzene.”

‘Mechling’s Yellow Label Hydroxide Paste.
(MECHLING BROS. MFG. CO., CAMDEN, N. 7.)

Guaranteed. Found.
59.02

L P e S B SR IR
el e tic, metal. o VO 5.50 3.90
R G R o
ide 17.55

o e
J. Agr. Expt. Sta., Bull. 286, 13 (1915).

Medol Emulsion.
“0il Emulsions, Mineral.”

Melrosine.
(THE GARDEN CHEMICAL CO., NEW YORK, N. Y.)
aranteed: Inert matter (water) not over 85 per cent.

d: Chloroform extract 12.94 per cent; water 79.70 per cent; ash
per cent; fatty acids (oleic) 10.92 per cent. Potassium present,
absent. Small amount of essential oil probably present. The
atter is mostly potassium oleate.
nn. Agr. Expt. Sta., Sample 8933.

Mercury Preparations, Organic.
e “Bayer Dipdust,” “DuPont Semesan, Jr,” “Semesan,” “‘Semesan
and “Uspulun’. ;
Merit Lice Powder.

; (TERRY PRODUCTS CO., PASADENA, CAL.)
"wo samples: :

Sample 1.

d: Calcium hydroxide 59.08 per cent; calcium carbonate 17.64
t; calcium sulphate 0.34 per cent; magnesium carbonate 1.06 per

silica 12.80 per cent; iron and aluminum oxides 1.98 per cent; organic
er and water of constitution 6.72 per cent. Red coloring matter

Sample 2.

Guaranteed: Talc 67.00 per cent. ’

ound: Calcium carbonate 1.36 per cent; sodium carbonate 2.91 per
t; ferric oxide 0.66 per cent; water 3.61 per cent; phenols 3.60 per cent;
hthalene 8.44 per cent; talc 78.33 per cent.

l. Dept. Agr., Spec. Pub. 34, 57 (1923).

Merit Worm Expeller.
(TERRY PRODUCTS CO., PASADENA, CAL.)
wo samples: :
Sample 1.
und: Talc 40.62 per cent; magnesium sulphate 12.04 per cent; calcium

iphate 9.05 per cent; calcium silicate 6.85 per cent; Venetian _red 7.34 per
t; sand 2.11 per cent; loss on ignition 21.18 per cent; nicotine 0.22 per
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Sample 2.
Found: Calcium hydroxide 1.55 per cent: magnesium sulphate 15.79

per cent; iron and aluminum oxides 6.00 per cent; sand 24.59 per cent; loss
on ignition 51.60 per cent; nicotine 0.06 per cent.

Cal. Dept. Agr., Spec. Pub. 34, 58 (1923)..

Mildew-Go.
See ‘“‘Leggett.”

Mildew* Killer.

See “M. K.”
Miko Argentine Ant Poison.
(0SGOOD BROS. DRUG STORES).
Guaranteed. Found.
Arseniors oxieer sl e GOV RTIIT et TS e i 0.10 0.10
Arsentessrnetall it Svsiou  EE AR e AL 0.075 0.08
Cal. Dept. Agr., Spec. Pub. 66, 19 (1926). g

~ Mirto.
(H. HUNTER).

Found: Calcium hydroxide and calcium carbonate present, reaction
alkaline.

Cal. Dept. Agr., Spec. Pub. 75, 66 (1927).
/ Miscible Oil.

Mission Brand Insecto No. 1.
See “Oil Emulsions, Mineral’'.

Mission Rat Poison.
See ‘““Phosphorus Preparations.”

Mixture 154 A Special.

Mixture S 155 A Special.
See ““Nicotine-Sulphur Dusts.”

Mixture M 163 Special.
Mixture No. 150.
Mixture No. 274 Special.

Mixture No. 221 Special.
See ‘‘Nicotine Dusts.”

M. K. Mildew Killer (Unburnt Sulfur Ore).

(CHAS. A. LEE CO., KERMAN, CAL.)

Found: Moisture 2.68 per cent; free sulphur 48.15 per cent; free sul-
phuric acid 1.67 per cent; silica 43.50 per cent; iron and aluminum oxides
0.26 per cent; loss on ignition 3.12 per cent; passing 200 mesh sieve, 60.0
per cent.

Cal. Dept. Agr., Spec. Pub. 51, 58 (1925).
Modified Kil-Tone.

See ‘‘Bordeaux Mixture’’.
Moore’s Prepared Squirrel Poison,

See “Strychnine Preparations’. A
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David C. Moore U. C. Chicken Worm Capsules.

(PALMER DRUG CO.)
Guaranteed. Found.

e ... .ok i et o g SRR A 13.00 13.46
. Dept.. Agr., Spec. Pub. 75, 35 (1927).

Moor Mans Stock and Poultry Dip and Disinfectant.
e ‘“Phenol Soap Solutions.”

Morehead’s Ant Killer.
(MOREHEAD ANT KILLER CO., SAN FRANCISCO, CAL.)

Guaranteed. Found.
T e N S R e G RO R Al 1.05
.................................... 23.18 large amount

................................. 46.38 large amount
Pl e e S S B R o e 26.09 25.27
 of arsenic present.

Dept. Agr. Spec. Pub. 34, 18 (1923).

Morse’s Gopher Poison.
“Strychnine Preparations.”

Morse’s Snail and Slug Destroyer.
(C. C. MORSE & CO., SAN FRANCISCO, CAL.)
. Guaranteed. Found.
B cdipotashialum.. ... .0 . 0 e 99.00 99.42
. Dept. Agr., Spec. Pub. 75, 66 (1927).

Moth Exterminator and Ovicide.
(H. LIEBES CO., SAN FRANCISCO, CAL.)
nd: Naphthalene 87.20 per cent; aldehydes 12.00 per cent.
al. Dept. Agr., Spec. Pub. 34, 59 (1923).

Mulford Phosphorus Paste.
“Phosphorus Preparations.’”’

Muller’s Grand Tobacco.
e “‘“Tobacco Dusts.” ’

Munn’s Argentine Ant Poison.

(COFFIN-REDINGTON CO.)
Guaranteed. Found.

oy e R AU G g o S 0.15 0.21
Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).

Edgar A. Murray Roach Doom.
(EDGAR A. MURRAY CO.)
, 2uaranteed: Inert ingredients: curcuma 5.00 per cent; sodium carbonate
00 per cent; sodium sulphate 2.00 per cent; sodium chloride 2.00 per cent;
1 oxide 1.00 per cent; insoluble in acids, 2.00 per cent.
ound: Sodium fluoride 91.99 per cent.

- Cal. Dept. Agr., Spec. Pub. 75, 62 (1927).
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Mystic Spray Insecticide.
(MYSTIC MFG. CO., GLENDALE, CAL.)
Guaranteed.

Watess I C il Al A R s S o R R e 3.00
Cal. Dept. Agr., Spec. Pub. 75, 64 (1927). -

Mystic XX Spray.

See ‘“‘Oils, Mineral.” s
N.

; Nabeb Oil.
See ““Oils, Mineral.” 5

Naco Bordeaux-Paris Green.
- (NITRATE AGENCIES CO., NEW YORK, N. Y.)

Guaranteed.
Cipricioxide s g SN 0 b i i e - 18.00
Total arsenious oxide. . - 17.00

Water-soluble arsenious oxide. .. . . LR 2.00
Conn. Agr. Expt. Sta., Bull. 242, 153 (1922).

Naco Brand Sulfur Dusting Mixture Formula No. 5
(NITRATE AGENCIES CO., BAYONNE, N. J.)

Guaranteed.
Total arsenic, metal. . s U SR O s e [ 0 T 1.95
Water-soluble arsenic, R s i b s 0.50
Sulp e R GRS S e e 70.00

N. J. Agr. Expt. Sta., Buil. 441, 16 (1926).

Naco Brand Sulphur Smoke Dusting Mixture.
(NITRATE AGENCIES CO., BAYONNE, N. J.)
Guaranteed.

Sulphur. . 80.00

N Ju Agr Expt Sta Bull 441 7 (1926)

Naco Dust Special.
(NITRATE AGENCIES CO., BAYONNE, N. J.)

Guaranteed.
Totalarsenicmetalls s oeuli s i SsNgh s el Gy i 6.50
Water-soluble arsenio, metalei il DU e 0.50
Copper. . : S 7.30
VAT Agr Expt Sta Bull 459 16 (1927)
Naco Kalibor.
See *‘Kalibor.”
Naphicide. .
(NITRATE AGENCIES CO., BAYONNE, N. J.)
Guaranteed.
Nicotine. . 4 R £ 2.00
N S Expt Sta Bull 407 11 (1924)
Naptho. -
(MILLER PRODUCTS CO., PORTLAND, ORE.)
Guaranteed.
Naphthalene ol hi - e s sl REAE R EULIGI BT 9.10

Ore. Agr. Expt. Sta., Cir. 64, 15 (1925).

BULLETIN 300

Found.
0.05

Found.

16.23
17.32
0.82

Found.

2.22
0.23
67.12

Found.
79.58

Found.

7.56
0.08
5.82

Found.
2.23

Found.
9.8

0
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Naptholene.
(MILLER PRODUCTS CO., PORTLAND, ORE.)
Guaranteed.
85.00

yhthalene. . ;
. Agr. Expt Sta C*Lr 84 15 (1927)

Naveo Crude Oil Emulsion.

: Navco Miscible Oil.
“0il Emulsions, Mineral.”

Navco Weed Destiroyer.

(CHAS. C. NAVLET CO., INC., SAN JOSE, CAL.)
Guaranteed.

30.00

Navco Whale Oil Soap.

“Soaps.”’
F Neutral Emulsion.

“#0il Emulsions, Mineral.”

New Insect Destroyer.
(DEWANE BOGUE, MEDINA, N. Y.)
und: The substance is largely kerosene oil.

N. V. Agr. Expt. Sta., Bull. 284, 301 (1904).

New Jersey Dry-Mix-Sulfur-Lime.
(J. R. GILLAM & BRO., BURLINGTON, N. J.)
aranteed: Sulphur 62.00 per cent.

nt.
. J. Agr. Expt. Sta., Bull. 459, 8 (1927).

New Jersey Dry Mix Sulfur-Lime.
(JERSEY ORCHARD SUPPLY CO., BURLINGTON, N. J.)

_' ert matter 51.40 per cent.
1}" Conn. Agr. Expt. Sta., Bull. 242, 157 (1922).

Niagara All-in-One Dust_No. 6.
See “No. 6 All-in-One Dust."”

287

Found.
89.00

Found.
31.48

und: Sulphur 55.58 per cent; coarser than 100 mesh, 5.70 per cent;
s 100 mesh, 94.30 per cent; 200 mesh, 35.00 per cent; 300 mesh, 1. 80

Guaranteed. Found.
................................... 62.00 66.74
L N (LA Agr Expt. Sta., Bull. 424, 10 (1925).
3 _ New Nicotine Contact Mixture.
See “Nicotine Dusts.”
Niagara ‘“All in One’’.
(NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.)
: Guaranteed. Found.
e U RS IR I 4.00 6.30
otal grsenie, mietal ol 1.80 1.82
Vater-soluble arsente, metall o E s e T 0.50 o
1.10 1.11
hur AT 19.00
o uaranteed lead arsenate 9.5 per cent ‘Bordeaux mixture 19 per cent
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Niagara A-1 Dust Mixture.
See “Nicotine Dusts.”’ :

Niagara Copodust.
See “Copodust.”’

Niagara Copotex.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)

Guaranteed.
Totalarsemc,metal 6.25
Water-soluble arsenic, ‘metal.. ... SR B ¥ 0.50
Copper il Flio et sl pol IR SR e 6.80

N. J. Agr. Expt. Sta., Bull. 459 13 (1927).

Niagara D. C. Dust No. 3
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)

Guaranteed.

Copnenides il amsisieiol sl Gl ik ity | ral-i ‘ 6.80
Maine Agr. Expt. Sta., Oficial Inspections 122, 86 (1926).

Niagara D 18 Dust Mixture.
. (NIAGARA SPRAYER CO., MIDDLEPORT, N. Y)

Guaranteed.
Totaliarsenic, mstally S APAREEN LI ST 6.25
Water-soluble arsenic, metal...... ... ...... ... 0.50
Coppem. i b LS s Y e 6.80

N. J. Agr. Expt. Sta., Bull. 459, 14 (1927).

: Niagara Dormant Dust.
See “Dormant Dust’.

Niagara Dry Mix.
(NIAGARA SPRAYVER CO., MIDDLEPORT, N. Y.)
Guaranteed.

Sysdbataing o banel SR N S T Gl il 61.00
Cal. Dept. Agr., Spec. Pub. 75, 28 (1927).

Niagara D 6 Dust
(NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.)
Guaranteed.

Cobperi e S0 el AR o 0 b o Sl 6.80
Cal. Dept. Agr., Spec. Pub. 75, 43 (1927).

Niagara D 20 Dust.
(NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.)

Guaranteed.
Copperdoye i i E ol TS, v R 6.80
Total arsenic, metal. . : o 4.74

Water-soluble arsenic, metal

0.50
Guaranteed: Monohydrated copper sulphate 19.00 per cent; calcium

arsenate 13.30 per cent.
Cal. Dept. Agr., Spec. Pub. 75, 44 (1927).

" BULLETIN 300

Found.

6.58
0.27
6.62

Found.
8.40

Found.
7.02
0.20
6.70

Found.
63.39

Found.
6.94

Found.
6.99
5.10
0.04
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Niagara D 25 Pctato Dust.

(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)
Guaranteed. Found.

i e R S URRE e e T G 8.60 8.90
Earz;nteed Monohydrated copper sulphate 24.00 per cent.
 Conn. Agr. Expt. Sta., Bull. 258, 370 (1924).

ngara Dust Mixture No. 3 with Nicotine.
Q’f‘ee “Nicotine Dusts.”

Niagara Dust Mixture with Sulphur and Nicotine.
ee “N1cotme Sulphur Dusts.”

Niagara 85-15 Dusting Mlxture
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)

unaranteed: Total arsenic 2.92 per cent; water-soluble arsenic not more
1 0.50 per cent; sulphur 83.00 per cent; lead arsenate 14.70 per cent:
ert matter 2.30 per cent.
d: Total arsenic 3.02 per cent.

Agr. Expt. Sta., Bull. 242, 157 (1922).

Niagara 80-10-10 Mixture.
(NIAGARA SPRAYER COL, MIDDLEPORT, N.Y.)

0.50 per cent sulphur 78.00 per cent lead arsenate 9.80 per cent;
matter 12.20 per cent.
‘Found: Total arsenic 2.26 per cent.

Conn. Agr. Expt. Sta., Bull. 242, 157 (1922).

Niagara 80-20 Mixture.
(NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.)

Guaranteed. Found.

S i etal ey 3.90 4.67
er-solubl ; t. ] .................. 0.50 0.18
OUbe arsenlc mea .................. 77.00 79.26

al. Dept. Agr. Spec. Pub. 75, 27 (1927).

, Niagara Entodust, No. 1
See “Arsenate of Lead.”

Niagara ‘‘50-50".
ce'50-50"". :

: Niagara Kolodust.
See “‘Sulphur.”

Niagara Koloform.
(NTAGARA SPRAVER CO., MIDDLEPORT, N.Y.)

‘Guaranteed: Sulphur 61.00 per cént.

Found: Sulphur 71.11 per cent; coarser than 100 mesh, 1.53 per cent;
passes 100 mesh, 98.47 per cent; 200 mesh, 53.67 per cent 300 mesh,
0 per cent.

N. J. Agr. Expt. Sta., Bull. 459, 8 (1927).
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Niagara Kolotax.
(NIAGARA SPRAYER cCo., MIDDLEPORT, N.Y.)

- Guaranteed. Found.
‘Dotabarsenic) mretal | B SENC TR 1.95 2.16
Water-soluble arsenicrnehals e o RN R SIS 0.50 0.15
SulphursaSiE SIS B Ay (st 77.00 88.52

Niagara Mixture No. 150, 70-10-20. %
(NIAGARA SPRAYER co., MIDDLEPORT, N.Y.)

f3 Guaranteed. Found.
Total arsenic, metal.... .. .. Fn it s T Dot 1.95 1.90
Water-soluble arsenic, metal...... . ...... .. . . 050 - 0.20
Stlplhine cte St S e D . 67.00 69.85

N. J. Agr. Expt. Sta., Bull. 459, 15 (1927).
" Niagara Mixture S 303.
Niagara New Nicoﬁng Contact Mixture D-1
Niagara New Nicotine Contact Mixture D-11

Niagara Nicotine Contact Mixture,
See “Nicotine Dusts."’

Niagara Nicotine Sulfur Dust No. 7.
See ‘“Nicotine-Sulphur Dusts.”’ i

Niagara 90-10 Dusting Mixture (Pomodust).!
(NIAGARA SPRAYVER CO., MIDDLEPORT, N.Y.)
Guaranteed. Found. Guaranteed Found.

SulDHuRans G el i T ] 88.00 87.79 87.00 89.73
- Lotal ardenicometals URE Sin i LSl g2 1.84 1.76 1.84

Water-soluble arsenic, metal. ... .. . 0.50 0.24 0.50 0.12
LeadiArsenaneniva i (el Al fn i s 9.80 Ly

Conn. Agr. Expt. Sta., Bull. 258, 370 (1924) and Bull. 272, 146 (1925)

- Niagara No. 4 Nicotine-Lime Dust.
Niagara No. 6 Dust Mixture, with Nicotine.
Niagara No. 10 Dust Mixture, with Nicotine.
See ““Nicotine Dusts.”

Niagara No. 3 Dust Mixture with Nicotine and Basic Lead Arsenate.
(NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.)

Guaranteed. Found.
Nicotinets Soloiey bt b e ity 1.00 1.25
Loral arsenic/imetall = Ui S ieii LD VIR 2.10 2.25
Water-soluble arsenic, metal...... ... ......... 0.50 0.06
Lead oxide........ ; 12.50

Cal. Dept. Agr., Spec. Pub. 75, 38 (1927).
Niagara P. D. B, Paradichlorobenzene.
See ‘“Paradichlorbenzene.’’

1 Two Samples,
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Niagara Potato Dust Mixture without Poiso)n.
NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.

3 Guaranteed: (Copper 6.50 per cent; monohydrated copper sulphate
s -53 per,cént; inert néatter 80.t50 per cent.

Found: Copper 7.56 per cent.

S o, Agr. Expt. Sta., Bull. 242, 157 (1922).
i Niagara 70-10-20 Mixture.
) ce ‘‘Niagara Mixture No. 1500

Niagara Soluble Sulphur Compound. )

: PORT, N.Y.
(NIAGARA SPRAYER CO., MIDDLE ¥ : e
4 : i lysulphide 40.00 per cent; sodium thiosulp
Guarantzerzl%: f?gg lslilrlr;lﬂ’ll)l?r%sﬂé) per cent; inert matter 39.00 per1 c§n§. e
o p(ar. cTot’a,l sulphur 41.40 per cent, present mostly as thlosudp ate
e%%.rllpﬁur. Not in original package and probably decomposed.

" Conn. Agr. Expt. Sta., Bull. 258,370 (1924).

Niagara Soluble Sulphur Solution.
,ée “Soluble Sulphur Solution.”

Niagara Special Mixture M. 163.

N.Y.)
A SPRAYER CO., MIDDLEPORT,
T ; Guaranteed. Found.

10.40 10.90

e S DS R S S SR
PI? J. Agr. Expt. Sta., Bull. 459, 15 (1927).

3 Niagara Special Mixture No. 161.
See “‘Special Mixture No. 161.”

Niagara Special Mixture No. 274.
(NIAGARA SPRAYER CO., MIDDLEPORT, N.Y.)

Guaranteed. Fou;;.

1
Bl reenic, metal. . ..o 8%3 ! s
ter-soluble arsenic, el Bt e

e R
lg. J. Agr. Expt. Sta., Bull. 459, 15 (1927).

Niagara Special Mixture No. 221

Y.)
SPRAYER CO., MIDDLEPORT, N.
e ; Guaranteed. Found.

1.51
B recnic, metal . ..ol (())%% Lo
ater-soluble arsenic, metal .................. Sl o

TSR S WO L IR RS R
4 zI\)r. J. Agr. Expt. Sta., Bull. 459, 15 (1927).

Niagara Special Mixture 154 A.
g Niagara Special Mixture S 155 A.
See “Nicotine-Sulphur Dusts.”’
‘ Niagara Special 68.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. v.)

Guaranteed. Foun(i.

- .94 2.3
il arsenic, metal...... oo, AL 19 020
Water-soluble arsenic, metal............... .. 203 4.10

O e B S R e
flljzeil;ze Agr. Expt. Sta., Official Inspections 114, 88 (1924).
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Nico Garden Dust.
Nico Soap.

Niagara Special 210 Dust Mixture.
(NTAGARA SPRAYER CO., MIDDLEPORT, N. Y.)

Guaranteed. Found. ‘Nicotine SoapS. i
Eotaliarsenic, irmebal fo b B e 7.40 2.68 ico- hur Dust No. 5.
Water-soluble arsenic, metal...... ....... gty 0.50 0.24 {ilog fulpir
Eapper el T N R i & S fe i 6.80 8.21

Nico-Sulphur Dust No. 6.

Nico-Sulphur Dust No. 8.

Niagara Sulphur Dust. ‘“Nicotine—Sulphur Dusts.”

See “‘Sulphur Dust."”

.

. Niagara Sulphur with 7 per cent Nicotine Solution.

Niagara Sulphur with 10 per cent Nicotine Solution.
Sec ‘‘Nicotine-Sulphur Dusts’’.

Nicota.

: Nicoticide.
“Nicotine Sulphate Solutions.”’

Nicotine Capsules.

Niagara Vitedust. (LANGLEY & MICHAFELS).

See ‘“‘Vitedust.”

Guaranteed. Found.
................................... 13.00 13.48
Dept. Agr., Spec. Pub. 75, 35 (1927).

Nickel Carbonate.
(MANUFACTURER UNKNOWN)

Found:Nickel 44.64 per cent; nickel carbonate 90.28 per cent; trace of
sulphate present.

Conn. Agr. Expt. Sta., Bull. 242, 160 (1922).
Nico Dust.

Nicotine Contact Mixture.
“Nicotine Dusts".

Nicotine Dusts.

e Table XVII.
See ““Nicotine Dusts.” i

Nicotine, Floral.

Nico-Dust for Walnut Worm and Aphis. “Nicotine Sulphate Solutions.”
(WALNUT GROWERS' SPRAY MFG. CO., LOS ANGELES, CAL.)
Guaranteed: Nicotine 0.40 per cent; basic lead arsenate 10.00 per cent;

total arsenic 1.50 per cent; water soluble arsenic trace, inert matter (lime)
89.60 per cent.

Found: Nicotine 0.62 per cent; lead oxide 11.95 per cent; arsenic oxide

2.89 per cent; total arsenic 2.19 per cent; water-soluble arsenic 0.08 per
cent.

Cal. Dept. Agr., Spec. Pub. 51, 50 (1925).

Nicotine-Lime Dust.
‘Nicotine Dusts.”

Nicotine Miscible Oil.

(MICHEL & PELTON CO.)

anteed: Water 10.00 per cent. 2
nd: Nicotine 1.00 per cent; soap 5.40 per cent; phenols 5.70 per cent;
121.10 per cent; mineral oil 61.60 per cent; water 4.00 per cent.
Nico Dust No. 75. Dept. Agr., Spec. Pub. 75, 39 (1927).

(NICO-DUST MFG. CO.) Nicotine, Rose.

? Guaranteed. Found. . t . ”
4 hate Solut !
{Eotaliarsenic el e o sl e e A 5.65 »N1cotme e
Water-soluble arsenic, metal. . ... ... ... ..... S 0.18 Nicotine Soaps.
Caloiim arsenatel v o0 S LS00 R o el 22.00 15.05

Table XVIII.
Cal. Dept. Agr., Spec. Pub. 75, 27 (1927).

Nicotine Spray.
Nico Fume (Liquid).

“Nicotine Soaps.”
See “Nicotine Sulphate Solutions.”

Nicotine-Sulfur-Lead Arsenate Dust.

i ! . CO., LOS ANGELES, CAL.
‘‘Nico-Fume’’ Paper. (WALNUT GROWERS' SPRAY MFG. CO., ; )

Guaranteed. Found.

(TOBACCO BY-PRODUCTS & CHEM. CORP., LOUISVILLE, KY.) ilon I e 60.00 44.19

Guaranteed. Found. ] e ,,,, 1.90 1.55

INTeotinc i iyt o Joteg s lnder finitolioc s 20.00 21.10 R el R T R 10.00 0:2¢

Ore. Agr. Expt. Sta., Cir. 84, 10 (1927). | e TR R e S LR o 25'88 0.06
Nico Fume Tobacso Powdar. 00 vemgiooee SN T .

al. / : ., Pub. 34, 49 (1923).
See “Nicotine Dusts.” g See Tab g b )



TaBLE XVII.

NicotiNne DusTts

S Fineness,
Nicotine finer than
Manufacturer, Distributor = e 7
or Brand é §§ - & Publication
ﬁ w 0
gl gl et Bl &
& g |58 1 8 8
Anﬁheirrlx) Fe;ed & Fuel Co., Anaheim, Cal. Double % ® % 7 -
IO IS Gt S e e e st Giieeen S el
Bolxjnb%rger Seed Co., Modesto, Cal. Double Nico- 2.71~ Gar it Ag?., TpEe Rub. 26 o4 R
ust.. . ) 3 ; '
.......................... 1.29 Cal. Dept. A
Bomberger Seed Co., Modesto, Cal. Nico Dust! v e
Caﬁfoi\lrn’ia/ABsociated Raisin Co., Fresné(,:oCall.lS Dou- 5k L Pteam e B Ko
e INico-DDugtt. e aieas e ma il set e B : :
Calljifoilrllia Associated Raisin Co., Fresno, Cal. Nico- % —lEPE e Soed Tk e
us :
) STt S R aE e a  rle 62 Cal. Dept. A S
California Pest Control Co. - Calpest Garden Dust.. | 3.00 DA b e s
California Spray Chemical Co., Watsonville, Cal.l. . 200 ?gi 95.00 8:% ngz. ﬁg;., gpec. gug gi’ S
California Spray Chemical Co., Watsonville, Cal.... | 2.00 | 1.90 |98 00 Cal. Dept' A§ e Spec. Pu §
Cacl)lf%rlmaDSplr)alty Chemical Co., Watsonville, Cal. . Plyagio bse b Bt St
TR0, Tlouble e e e e s s e A
Ca(l)ifgﬁniaDSpaalxy il b e ek 3.50 | 3.60 Cal. Dept. Agr., Spec. Pub. 75, 36 (1927).
rhito cleuble s S EiE bt i e el ;
Ca(l)ifg}rlniz]a,) SpglayvChemical Th 4.00 | 3.91 Cal. Dept. Agr., Spec. Pub. 75, 36 (1927).
California Sprayer Co, Calispray Dust No, 13”77 | 509 | 349 Col Debe-hn St b To e L
Call%forillia Sprayer Co. Calispray Insecticide Dust s : At dan gpec Do T
Ol e e e 0.50 |'1.22 90.00 |66.00 | Cal. Dept. Agr., Spec. Pub. 66, 25 (1926).

Dosch Chemical Co., Louisville, Ky. Dosch No. 6.

Dosch Chemical Co., Louisville, Ky. Dosch No. 10
Ve BRSBTS s S ke e S s B L

Hall Tobacco Chemical Co., New York, N. Y. Fum-
LD s i i Tt e s e R

Heightstown Hardware Co., Heightown, N. J. Ax-
i1 e A et e e g s S e s e

Insecticide Supply Co., Los Angeles, Cal. Dustall
N

Mol o rns o N T
International Milling Co., Impco Extra Strong In-
SecticidecDitist ol i s st s e e
International Milling Co., Impco Insecticide Dust. .
International Milling Co., Impco Strong Insecticide
Bk el D B s este U e e e
Manufacturenunknown s, o s Sl e
Manufacturer unknown. Nicotine Sulphate Dust. .
Chas. 'C. Navlet Co.,-San Jose, Cal... ... . ... .. ...
Niagara Sprayer Co., Middleport, N. Y. Niagara
Al Dust Mixture nal e an ol G
Niagara Sprayer Co., Middleport, N. Y. Niagara
Dust Mixtiire No, 8 with Nieotine.......... ...
Niagara Sprayer Co., Middleport, N. Y. Niagara
Maxture 530805 il e e I s

[ 2.40

2.20
3.80 |
12.50
1.25
0.90
2.00
2.75
3.50

2.50
2.00

1.20

1.00
1.00

97,80
96.20

98.75

79.00
86.00

86.00

93.00

 [72.50

59.00
64.00

58.00

82.00

Cal. Dept. Agr., é“pm. Pub. 66, 25 (139%)
Cal. Dept. Agr., Spec. Pub. 3

4, 43 (1922).
Cal. Dept. Agr., Spec. Pub. 34, 42 (1922).

Ore. Agr. Expt. Sta., Cir. 64, 11 (1925).

Conn. Agr.Expt. Sta., Bull. 258,371 (1924).
Cal. Dept. Agr., Spec. Pub. 75, 36 (1927).
Cal. Dept. Agr., Spec. Pub. 75, 36 (1927).
Cal. Dept. Agr., Spec. Pub. 75, 36 (1927).
Cal. Dept. Agr., Spec. Pub. 75, 36 (1927).

Cal. Dept. Agr., Spec. Pub. 58, 36 (1925).
Ca}. Dept. Agr., Spec. Pub. 58, 36 (1925).

Cal. Dept. Agr., Spec. Pub. 58, 36 (1925).
Conn. Agr. Expt. Sta., Sample 9663.
Conn. Agr. Expt. Sta., Sample 4170.

Cal. Dept. Agr., Spec
Cal. Dept. Agr., Spec
Cal. Dept. Agr., Spec
Cal. Dept. Agr., Spec

. Pub. 75, 36 (1927).
. Pub. 75, 36 (1927).
. Pub. 75, 36 (1927).
. Pub. 66, 25 (1926).

! Lime carrier.

2 Total ash 96.50 per cent; insoluble ash 1.28 per cent; calcium oxide 31.85 per cent; magnesium oxide 23.57 per cent.
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TaBLE XVII. NicotiNe Dusts—Concluded. %)
&
Fineness,
Nicotine finer than

Manufacturer, Distributor 5 e Q

or Brand ‘g ‘ﬁtg - % Publication g

Fell o e 0 2

s fia g b s 8

~ e g 88 B 8 ]

g

: % Y % % % 2

Niagara Sprayer Co., Middleport, N. Y. Niagara ol

New Nicotine Contact Mixture D-1......... ... 1.25 | 1.43 (98.75 | .... | .... | Conn. Agr. Expt. Sta., Bull. 258, 371(1924) ﬁ
Niagara Sprayer Co., Middleport, N. Y. Niagara £ & L
New Nicotine Contact Mixture D 11........ ... 1.25 11.49 ¢ .... | .... | .... | Cal Dept. Agr., Spec. Pub. 58, 36 (1925). A ;
Niagara Sprayer Co., Middleport, N. Y. Niagara LSSanE = i
Nicotine Contact Mixture. .. .. ... ... ........ 2.20 | 2.38] .... | .... | ..., | Conn.Agr. Expt. Sta.,Bull. 242, 155(1922). g 3

Niagara Sprayer Co., Middleport, N. Y. Niagara : 5

No. 4 Nicotine-Lime Dust. .. .. ... ...... e 1.90 1'1.95 | .'.. | ... | .. . | Cal Dept Agr, Spec. Pubx 34, 43 (1922} o

Niagara Sprayer Co., Middleport, N. Y. Niagara s -

No. 6 Dust Mixture with Nicotine. ... . .. ... ... 2.00 | 2.38 | .... [90.00 (80.00 | Cal. Dept. Agr., Spec. Pub. 58, 36 (1925). S

Niagara Sprayer Co., Middleport, N. Y. Niagara 5

No. 10 Dust Mixture with Nicotine. . s | 8,29 7 3 .89 89.00 |72.00 | Cal. Dept. Agr., Spec. Pub. 58, 36 (1925). %
Niagara Sprayer Co., Mlddleport N.Y. Nicotine- 3
Bttt e e rsR e D s e 2.20 | 2.44 197.80 | .... | .... | Cal. Dept. Agr., Spec. Pub. 34, 43 (1922). 4
Niagara Sprayer Co., Middleport, N. Y. Nicotine- :
Lime:Dast i ioos s e e 1.10 | 1.23 198.90 | .... | .... | Cal. Dept. Agr., Spec. Pub. 34, 43 (1922): = 3
Niagara Sprayer Co., Middleport, N. Y. Nicotine- : A
bl B T Soee b Sl e e e Ll 1.90 | 1.81 {98.10 | .... | .... | Cal. Dept. Agr., Spec. Pub. 34, 43 (1922). el
Niagara Sprayer Co., Middleport, N. Y. Nicotine- \ & K
LCimedDusts oor - el fen -l e e o 0.70 | 0.562 199.30 | ... [ ... | Cal Dept. Asr., Spec. Pub. 34, 43 (1922). " = :

Niagara Sprayer Co., Middleport, N. Y. No. 2 Nia- - Z

g el BT IR R SR s e e e 2070 12.92 1 W0 | ... | Cal. Dept. Agr., Spec. Pub. 75, 36 (1927). @

=)

....................................... .09510.99 | ... | .... | .... | Cal Dept. Agr., Spec. Pub. 75, 36 (1927). :

Nxco Dust Mfg Co., Los Angeles, Cal. Nico-Dust : =

Nerbr o o s v e e Tl S Tt 2.00 1221 | .... | .. .. | . .. | Cal Dept. Agr., Spec. Pub. 75, 36 (1927). =
Nico- Dust Mfg Co., Los Angeles, Cal. Nico-Dust ; 8 '

NOFRC e e e e e e 2.75 1384 \°. . = 0 . | Cal. Dept. Agr., Spec. Pab. 75, 36 (192 o

Nico- Dust Mfg. Co., Los Angeles, Cal. Nico-Dust =

e L e e i s e 3.50 1462 .... | .... | . ... |Cal Dept. Agr., Spec. Pub. 75, 36 (1927). 5

San Jose Spray Mfg. Co., San Jose, Cal. S.J....... 1.95 |1 1.82 | .... 199.00 [86.00 | Cal. Dept. Agr., Spec. Pub. 58, 36 (1925). Z

Tobacco By-Products & Chem. Corp., Louisville, Ky. o

Blacle e B2 voms sl iin i e it e s 2:00. 00084 e el nlE L N T Aer, Expt. Sta., Bull 441 01026 =

Tobacco By-Products & Chem. Corp., Louisville, Ky. a

Nico Fume Tobacco Powder. 12.50 @2.71 .~ oo .. | Conn. Aor Expt. Sta., Bull, 272/ 147(1925) &

L. D. Waller Seed Co., Guadalupe ‘Cal. Nico-Dust! | .... | 3.20 wean s MR Sl RO Al D et VN R Spec Pub. 34, '42 (1922). E

Walnut Growers Association. Double Nico-Dust. . 2.36 | 2.41 94.00 | .... | ... | Cal. Dept. Agr., Spec. Pub. 34 44 (1922). §

Walnut Growers’ Spray Mfg. Co., Los Angeles, Cal. el

Nieo=DustNe 2L s e el e e e a e T 0.75 | 0.96 199.25 | .... | .... | Cal. Dept. Agr., Spec. Pub. 51, 48 (1925). 2

Walnut Growers’ Spray Mfg. Co., Los Angeles, Cal. g

HicoDnstNe 5 -t oS e i SRR e e 1500 1608t - = ool Cal Dept s Ase Spec, Pub 75 8619270 =

Walnut Growers’ Spray Mfg. Co., Los Angeles, Cal.l. | 0.56 | 0.45 [98.50 | .... | .... | Cal Dept. Agr., Spec. Pub. 34, 42 (1922). z

: 3

! Lime carrier. - =

? Total ash 96.50 per cent; insoluble ash 1.28 per cent; calcium oxide 31.85 per cent; magnesium oxide 23.57 per cent. 2

g

o

o]

2

&

L6¢



TaBLE XVIII. NicoTINE SOAPS »
[07¢]
Nicotine Soap
e Q
Manufac:.::;;rBi; 1 dlstrx utor o g S g
] 2 7
Bl wE e [
8 g 8 g s 5 ]
& & & 3 B 5
(=
g
Alhambra S Co., Alhambra, Cal. Alhamb P H e o
o mbra, Cal. ambra
Kico- §Zap?f?7...? ...... e e v ...l 1.68| ....116.90 | .... | Cal Dept. Agr., Spec. Pub. 51, 49 (1925). E
An-Fo Mfg. Co., Los Angeles, Cal. An-Fo Nicotine ; ;
Spray!. g ............ g ........................ 0.80 [ 0.95 [12.50 | 9.80 (83.40 | Cal. Dept. Agr., Spec. Pub. 75, 39 (1927): E
An-Fo Mfg. Co., Los Angeles, Cal. An-Fo Nicotine
nSpray‘.g.............g ........................ 1.00 | 1.10 [12.50 |{16.40 |77.80 | Cal. Dept. Agr., Spec. Pub. 75, 39 (1927). %
Benj. Hammond, Fishkill, N. Y. Thrip ]ulce2...h. .. 1 0.12 | 0.47 |37.70 |41.89 [53.06 | N.Y Agr. Expt Sta., Bull. 384 298(1914). =
H d Slug & Shot W, rks, Fishkill, N. Y. Thri 7
E}rtillr:egl?. s ug i .O. e .0. ...................... p 1008 2 1IR3 70438 JA5HIE i Mich.( Agr.)Coll. Expt Sta., Spec. Bull. 74, g
10 (1915). <
he Charles H. Lilly Co., S attle Wash. Tobacco ; o)
- Seoa? ar es e, 1y g .O. £ .e. .................... 2.00 [ 2.10| 6.00 | 6.30 | .... | Ore. Agr. Expt. Sta., Cir. 84, 10 (1927). Z
M f £ Unk n. Sulfo-Tobacco Plant and
ﬂiﬁ; %rgép. : n .no.vfl. s OO D | Cal Dept. Agr., Spec. Pub. 34, 47(1923)
has. C. Navlet Co., S se, Cal. Nico Whale Oil
- Saosap. A av .e. = .o. % an JO ...................... S P Noene | 200600 s E Cal. Dept. Agr., Spec. Pub. 34, 47 (1923).

1 Pine oil guaranteed 1.50 per cent. 3

2 Patty acids and resin, found 32.46 per cent; combined alkali, guaranteed 7.80 per cent; found 9.43 per cent; unsaponified, found
5.05 per cent.

apPo‘cash guaranteed 7.80 per cent; found 8 04 per cent.

4 Includes resin.

00¢ NITETINg

anu. c:m;r;r 1;;; ndis ributor § % 'g Publication
: o 83
g g Ba
(g ﬁ é)(g i s
%% % %
Detroit Nicotine Co., Detroit, Mich. “To-Bak- g 2
ane i guidee - Sas Sessy e e IR S 45.00 | 46.02 | ...... Mich. Agr. Coll. Expt Sta., Spec. Bull. 74, 9,

(1915).
Germain Seed & Plant Co., Los Angeles, Cal.

BloralNicotines N i siieny L 10.00 | 11.14 | 90.00 | Cal. Dept. Agr., Spec. Pub. 34, 52 (1922).
Hall Tobacco Chemical Co., St. Louis, Mo. Hall’'s | 40.00 | 40.61 | ..... Conn. Agr. Expt. Sta., Bull. 272, 147 (1925).
Kentucky Tobacco Products Co., Louisville, Ky.

OLE ‘SHAIOILOASNI IVIDYENWINOO 40 NOILISOdIWOO

Bizie el eat Il o s e e B e o e 40.00 | 41.95 | 60.00 | Cal. Dept. Agr., Spec. Pub. 34, 52 (1922).
Montgomery, Ward & Co., Portland, Ore.

Nicotine Sulfate et - gl = 40- 005140 300 s Ore. Agr. Expt. Sta., Cir. 84, 10 (1927).
Nicotine Mfg. Co., St. Louis, Mo. Nikoteen . 30.00 [ 31.56 | 70.00 | Cal. Dept. Agr., Spec. Pub. 34, 52 (1922).
Nicoteen Mfg. Co St LOUIS Mo. 309 N1koteen SO0 30 T N. J. Agr. Expt. Sta., Bull. 441, 9 (1926).
Nicotine Production Corporatlon NETE @ 5

Nientine Sulphaten wimarisee b aZs b s 40.00 | 40.64 | ..... Cal. Dept. Agr., Spec. Pub. 75, 34 (1927).
P. L. Palethorp Co., Owensboro, Ky. Nicoticide. | 25.00 | 45.30 | ..... N. Y. Agr. Expt. Sta., Bull. 348, 94 (1912).
Parke Davis & Co , Detroit, Mich. Rose Nicotine | 10.00 | 11.19 | ..... N. Y. Agr. Expt. Sta., Bull. 384, 297 (1914).
Purity Chemical Products Co. Santa Rosa Ca.

DNicotalhs ashr s ol e s R e 2.00 2583 0 = Cal. Dept. Agr., Spec. Pub. 75, 34 1927). !
Scabcura Dip Co., Chlcago LS Nikoteen ... oo fian i 2600 U.S. D. A Bur. Chem., Bull. 68, 47 (1902).
F. A. Thompson Co Detroit, Mich. Rose Nico-

fimes o o L e 107009171992 s 08 N. Y. Agr. Expt Sta., Bull. 384, 297 (1914).
Tobacco By-Products & Chemical Corp., Inc., Conn. Agr Expt. Sta., Bull. 242, 154 (1922)

Louisville, Ky. Black Leaf40.............. 40.00 | 40.54 | ..... and Bull. 272, 147 (1925).
Tobacco By-Products & Chemical Corp., Inc., :

Louisville, Ky. 40% Nicotine Sulphate....... 40.00 | 40.42 | ..... N. J. Agr. Expt. Sta., Bull. 459, 7 (1927).
Tobacco By Products & Chemical Corp, Inc, §

Louisville, Ky. Nico Fume (Liquid). . 40.00 | 42.90 | ..... Conn. Agr. Expt. Sta. Bull. 272, 147, (1925).

1 Water guaranteed 85.00%; found 96.109,.




TABLE XX, NICOTINE-SULPHUR DUSTS

=5 - Fi ] %
Nicotine Free Sulphur E’ ﬁ;gf’{f;n
Manufacturer or Distributor - e g 3«,‘5
and Brand § i‘; rg"d gg o = Publication
R SRR S S et
Bl n [ Ea s o e O ook
& & & A 5 g g
Ar?gzr%cant) 1}/[i11ing & Warehouse Co. " 2 % & - < % % Cal. Dept. Agr., Spec
cne bRl EincOSSTnOE S s e 0.29 49.98 " : ¢ !
Bomberger Seed Co., Modesto, Cal.l. .. .. 0.96 39.39 7?.'(.)(.) et Callj.uk])je(;qc’ 2§g(r192s6;)>éc
Ca(l:if%rnia Associated Raisin Co., Fresno, (’Ialfu'%e?;i, 41§g(r192§1)).ec
alt e R he e B b 0.88 52.44 | 0. : 45 (1922).
The Cahforn;a Sprayer Co., Calispray L ; & Callju%ei%;" 4?& (11'92?'%
et Noo b e 1.70 | 1.30 |72.00 [73.85 Pub. 75, 37 (1927,
I%u S(galgioréna Sprayer Co. Calispray E Cal Dept’ Agr Spwec
Mo g oo oi ot o 2.70 | 2.43 [70. : ' , 37 (1927).
The California Sprayer Co. Calispray Com 3 e S g
bined Insecticide and Fungicide Dust Cal. Dept. Agr S e
Med s e o .. | 3.30 | 3.50 (68.00 [64.60 Pub, 75, 37 (1927). -
e Calispray Sprayer Co.2 . .......... 1.60 | 1.87 (71.00 [66.55 3.40 Cal, Dept’. Agr. Sp‘ec.
Dosch Chemical Co., Louisville, Ky. Dosch | 1.80 | 1.81 [58.00 [60.16 40.20 Calf.“%é’;‘i' 4gg(r192§1))éc
Dosch Chemical Co., Louisville, Ky. Dosch | 2.00 | 4.03 54.58 Calla.u%e?]’;’ 4gg(r192821))'ec
Dosch Chemical Co., Louisville, Ky. Dosch | 2.00 | 1.55 [59.00 [58.00 39.00 Callj.ut]))'eg;}t;. 4}6Xg(r192§1)3;3c
F. A. Frazier Co. Frazier’'s 5X5. ... .. .. 1.50 | 1.52 [40.00 [35.70 Callj.u%eiﬁ:’. 4gg(r192§;))'ec
_ Pub. 75, 87 (1927).

Hood River Spray Co., Hood River, Ore.
NS P Dust ie o st Sy
C. C. Morse & Co., San Francisco, Cal.. .

Niagara Sprayer Co., Middleport, N. Y.
Niagara Dust Mixture with Sulphur and
Nicotine NoEbts s st

Niagara Sprayer Co., Middleport, N. Y.
Niap anar et e e S EREleR B S

Niagara Sprayer Co., Middleport, N. Y.
Niagara Speeial Mixture 1644, .. .., .

Niagara Sprayer Co., Middleport, N. Y.
Niagara Special Mixture S156A. . ... ..

Niagara Sprayer Co., Middleport, N. Y.
Niagara Sulphur with 7% Nicotine Solu-
BOW Y, e s e c

Niagara Sprayer Co., Middleport, N. Y.
Niagara Sulphur with 109 Nicotine
Selufionl ST e

Niagara Sprayer Co., Middleport, N. Y.
Rl oy e s

San Francisco Sulfur Co., San Francisco,
Gal o i

San Jose Spray Mig. Co., San Jose, Cal...

Standard Chemical Co., Oakland, Cal.
Sulfur-Nicotine Compound?. ... .......
L. D. Waller Seed Co.; Guadalupe, Cal...

1789 64.00
1.31 65.65
1.75 | 2.46 |48.00 [49.42
2.25 | 2.61 |58.00 (58.15 | 4.16 |39.75
1.75 | 2.32 |58.00 [62.02 95.00 |73.00
2.25 | 3.25 |38.00 [41.03 92.00 |72.00
2.55 | 2.59 [66.00 [68.57 | 1.40
3.75 | 3.27 [63.00 (64.13 | 2.14
3.25 | 4.22 |58.00 |56.29 | 5.74 |39.75 5
CRESNE 269 S SR AL Sl
3.50 | 2.51 [50.00 45.15
1.20 | 1.24 43.00 47.00 49 .80
2.84 | 1.45 |13.10 [66.09

'Oré.;

Pul B

Agr. Expt. Sta.,
Cir. 84, 11 (1927).

Cal. Dept. Agr., Spec.
Pub. 34, 46 (1922).

Cal. Dept. Agr., Spec.
Pub. 75, 37 (1927).
Cal, Dept. Agr., Spee.
- Pub. 51, 49 (1925).
Cal-Wept " Nor B5hee
Pub. 66, 24 (1926).
Cal. Dept. "Agr., Spec.
Pub. 66,24 (1926)

Cal-Dept: Nuoti s bpec
Pub. 51, 49 (1925).

Calii Dept. Nor i Spiec.
Pub. 51, 49 (1925).
Cal: Dept.- Aor.," Spec.
Pub. 51, 49 (1925).
Cal: Dept. Agr., Spec.:
Pub. 34, 45 (1922).
Cal. Dept. Agr., Spee.
Pub. 75, 37 (1927).
Cal. Dept. Agr., Spec
Pub. 34, 48 (1922).
Cal. -Dept. Agr., Spec.
Pub. 34, 46 (1922).

1 Lime carrier.

2 Calcium hydroxide guaranteed 24.00 per cent.
s Sulphur classed as inert matter on label.
4 Soap guaranteed 6.00 per cent; found 4.60 per cent.
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COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. 303
: Nicotine-Sulfur Paste.
(STANDARD CHEMICAL CO., OAKLAND, CALY)
; Guaranteed. Found.
B T A R I e e, G AT 1.20 1.56
cg slulphur ............................... 43.00 45. 55
Bl ined sulphur Sl im0l st v Dl e 0.25
s . n ..... p ............................. 6.00 7.07
B hatter (lime) . . oot e s 49.80 Qe
“al. Dept. Agr., Spec. Pub. 34, 48 (1923).
Nicotine Sulphate Dust.
See “Nicotine Dusts.”’
Nicotine Sulphate Solution.
ee Table XIX
Nicotine-Sulphur Dusts.
ee Table XX
Nico-Tone. i
3 (THE KIL-TONE CO., VINELAND, N. J.)
ee also “Green Cross Nico-Tone.”
Guaranteed. Found.
s I e SR R SRR co TOR A e AN AL 1.25 0.67
N. J. Agr. Expt. Sta., Bull. 407, 10 (1924).
: Nico-Tone B.
(THE KIL-TONE CO., VINELAND, N. J.
- X Guaranteed. Found.
B N Y e W D 3.00 2017

. J. Agr. Expt. Sta., Bull. 407, 10 (1924).

Nico Whale Oil Soap.
e ‘“‘Nicotine Soaps.”
Nictone.

{ (PARKE, DAVIS & CO., DETROIT, MICH.)
g ‘J'Found: Nicotine 9.87 per cent.
N. Y. Agr. Expt. Sta., Bull. 384, 297 (1914).
Nikoteen.
ee “Nicotine Sulphate Solution.” "

Nikoteen Aphis-Punk.
(NICOTINE MFG. CO., ST. LOUIS, MO.)

‘Guaranteed: Nicotine 700 grains per package.
. Found: Nicotine 7.96 per cent; 239.5 grains per package.

N. V. Agr. Expt. Sta., Bull. 348, 94 (1912).
90-10 Dusting Mixture.
See “Niagara 90-10 Dusting Mixture.”
‘No-Mor-Fly
(NO-MOR PRODUCTS CO., LOS ANGELES, CAL.)

Wintergreen and cassia present.
Cal. Dept. Agr. Spec. Pub. 51, 56 (1925). °

Found: Oil 100.00 per cent; wate- trace, ash none to 0.003 per cent.
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North State Insecticide.

(NORTH STATE INSECTICIDE CO., RICHMOND, VA.) .

Found: Insoluble in hydrochloric acid, 24.91 per cent; cupric oxide

No. 6 All-in-One Dust.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)

12.43 per cent; iron and aluminum oxides 13.98 per cent; calcium oxide Nicotins Guiraax(t)eed‘ F]_Ou;i
9.07 per cent; arsenious oxide 20.32 per cent; sulphur trioxide 12.95 pe: Téigllars'eh{c. e R L A 1.76 210
oo ol e solubll s, e A 0.50 0,26
U.S. D.A., Bur. Chem. Bull. 63, 27 (1902). Tead oxide - rET 1 VS e g Sl iy 76.45
Nox-A-Vermin. Sulphur .................................. 5.00 6.16
(COAST CHEMICAL CO., LOS ANGELES, CAL.) Cal. Dept-dpriipeel Lubi & ST al:
Guaranteed. Found. ) No. 6 Disinfectant.
Phenelsiaicamsestribaiiediaomanataman ool 20.00 22.40 See ‘““Phenol Soap -Solutions.”
Cal. Dept. Agr.; Spec. Pub. 34, 36 (1923). LA
4 i u Rex O.
e ! Noxem S(.lull‘ril and Gopher Poison. (CALIFORNIA REX SPRAY CO., SACRAMENTO, CAL.)
See ““Strychnine Preparations. T Rania
Noxicide. Arsenic OxXide Al et et e i s 6.62
Sée “Phenol Soap Solutions.” Copper ................ Chtigail it 12.70 11.50
Ore. Agr. Expt. Sta., Cir. 84, 13 (1927).
Nox-Weed.

Nyal Roach Powder.

(NYAL CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.

Tale,. . e i s s A Ll 55.00 46.32
Cal. Dept. Agr., Spec. Pub. 75, 63 (1927).

(C. W. MORRELL, LOS ANGELES, CAL.)

Found: Arsenious oxide 16.74 per cent; sodium hydroxide 26.80 pe:
cent; sodium carbonate 42.00 per cent; sodium chloride small amount,
chromic oxide 1.93 per cent.

Cal. Dept. Agr., Spec. Pub. 34, 20 (1923).

Nox Worm Dry Powdered.
(A. F. DINGLEY, SOUTH PORTLAND, ME.)

(o]
Guaranteed. Found.
Total arsenifimeal b i Sins Sae s e 16.00 19.82 Oakland Ant Co.
Water-soluble arsenic, metal. . c:,iauonnaus, 5.00 0.25 (OAKLAND ANT EXTERMINATING CO., OAKLAND, CAL.)
ot e A e e L i e S 4.00 5.30

Found: Arsenious oxide 0.29 per cent; arsenic, metal 0.22 per cent.
Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).

Oil, Fish.
The U. S. Department of Agriculture recommends the following specifi-
cations for fish oil for spraying purposes:
. The oil should be light pressed and unadulterated, and have the follow-
Ing specifications:

Maine Agr. Expt. Sta., Official Inspections 122, 87 (1926).

N. 8. P. Dust.
See “‘Nicotine-Sulphur Dusts.”

No. 1 Niagara Entodust.
See ‘‘Arsenate of Lead.” ;

No. 3 Dust. ?agoniﬁcation walier crtinins e 190 to 193
: odineivaltie <& o0 LS et ST R 139 to 193
(LRGGRTT &y BRH M Rw SoRis 1. 1) L Specific gravity at 15° C. .. 111111 0.927 t0 0.933
Totial ateeie; mietal s i LA B e 16.00 16.30 Bree tattvacid 0 i el S Al S s o i Less than 5 per cent.
Water-soluble arsenie; mnetal alis ol i ot i 0.50 0.04 U.S. D. A., Dept. Bull. 1439 (1926). -
Copper. o S8 e asioimanio i sl o in o 4.85

Oil, Menhaden, Light Pressed
(MANUFACTURER UNKNOWN)

Found: Specific gravity, 15° C., 0.932; saponification number 187;
1odine number 173; free fatty acids 3.46 per cent.

Conn. Agr. Expt. Sta.,.Sample 421.
: Oils, Mineral,

N. J. Agr. Expt. Sta., Bull. 441, 12 (1926).

No. 3 Dust Mixture.
See ‘“Nicotine Dusts.”

No. 4 Nicotine-Lime Dust.
No. 5 Nicotine Dust.
No. 6 Dust Mixture with Nicotine.

No. 10 Dust Mixture with Nicotine.
See ““Nicotine Dusts.”’

See Table XXI.

: Oil Emulsions, Mineral.
See Table XXII.



TapLeE XXI.

O1Ls, MINERAL

50
Manufacturer or Distributor E 2 b 3 S o Publication
and Brand &2 S = g Zis ©
: = $1] o
4 1. | Bl 2w ©
Sordameasn g B e
o m 1) (0s] P Bo O
: ; %o V4
Associated Oil Co., San Jose, Cal. Avon :

Brown Nedteals oo i e 0 Ty 100.00 |21.80 63.20 Cal. Dept. Agr., Spec. Pub. 75, 65 (1927).
Associated Oil Co., San Jose, Cal. Crude

RSy B E e e S 100.00 {18.40 Cal. Dept. Agr., Spec. Pub. 34, 39 (1922).
J. R. Chase, San Jose, Cal. Crude Oil3. i s 1950 Cal. Dept. Agr., Spec. Pub. 51, 57 (1925).
G. F. Doleshal Products Co., Pasadena, :

Cals s Sureshotis. 0 o o e 99.80%(39. 60 75.90 Cal, Dept. Agr., Spec. Pub. 51, 57 (1925).
Hackney Chemical Co., Parlier, Cal.

Di-Fli HemeSpray. ..o ob s, 100.00 {39.30 Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).
Hockwald Chemical Co., San Franc1sco i

Cale Pli-NMo-thide on v a5 s s 100. 0089 {44.10 Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).
Lacko Specialty Co., Inc., San Francisco, ]

Calie BlyCreker ot [0 S oy 100.00 [43.50 Cal, Dept. Agr., Spec. Pub. 58, 48:(1925).
Lacko Specialty Co., Inc., San Francisco,

Cal—= Lilacko Sprayiat b s nh el 99.80 |43.10 Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).
Mailliard & Schmiedell, San Francisco,

Cal. Chemco Insect and Germ De- ;

StEGyeri e s e L e 1605005(50.50 1 <, . o522 S 0E ... | Cal Dept. Agr., Spec. Pub. 51,56 (1925).
Manufacturer unknown. Alcopol Oil. Sl = 0.9201 222 [56.20 [3.22 | +7°F.| Conn. Agr. Expt. Sta., Sample 6729.
Manufacturer unknown. No. 14 Mineral :

e e e 246 [97.80 {1.71 Conn. Agr. Expt. Sta., Sample 8213.
Manufacturer unknown. No. 15 Mineral

RS TR e e 90 [92.80 |1.38 Conn. Agr. Expt. Sta., Sample 8214.

90¢

NOILVLS INEHNIYHEIXT IAJILOENNOD

’ L )
i aly e VB s o g T et e b e et AL e s L S AR e e e e e R ARAL Ll L R e )

00¢ NIrTEIIOS

Manufacturer unknown. No. 16 ] 0 ol SR E g’ Sals )

O g TS . 331 [96.40 |1.68 Conn. Agr. Expt. Sta., Sample 8215.
Manufacturer unknown No. 14 Spray : :

(8 e e e e 0.9306 604 [56.00 {1.77 |+27°F.| Conn. Agr. Expt. Sta., Sample 6727.
Manufacturer unknown. No. 910 Spray y

Ghba it e con i el i e 0.9280 473 156.40 |{1.69 |+16°F.| Conn. Agr. Expt. Sta., Sample 6728,
Mystic Mfg. Co., Glendale, Cal. XX

Mystic XX Spra e - Lo - 100,00 |37 .60 77.40 Cal. Dept. Agr., Spec. Pub. 58, 43 (1925).
Standard Oil Co. of New York. Socony : :

Motor Oitb—heawy . o0 oo 5 b 0.9148 915 |39.60 [0.73 |+18°F.| Conn. Agr. Expt. Sta., Sample 6725.
Standard Oil Co. of New York. Socony

Motor Oil=—light o o si o 0.9073 291 |62.40 |1.26 |+10°F.| Conn. Agr. Expt. Sta., Sample 6726.
Standard Oil Co. of New York. Socony

MotorsOil-—medinm & J 2" ook 0.9129 443 |52.40 |0.85 |+16°F.| Conn. Agr. Expt. Sta., Sample 6724.
Standard Oil Co. of New Jersey. Acto e 175 196:00 |50 .... | Conn. Agr. Expt. Sta., Sample 9369.
Standard Oil Co. of New Jersey. Marcol 96 [96.00 Conn. Agr. Expt. Sta., Sample 9371.
Standard Oil Co. of New Jersey. Wyrol 140 [96.00 Conn. Agr. Expt. Sta., Sample 9370.
Sun Oil Co., Philadelphia, Pa. XXX

Pale Spindle Oile. Lol o 0.9257 169 |55.20 {3.88 | —27°F.| Conn. Agr. Expt. Sta., Sample 6723.
Sun Oil Co., Philadelphia, Pa. LIV

NewpostPale o il o g i 0.9307 224 |54.80 (3.04 |+16°F.| Conn. Agr. Expt. Sta., Sample 6720.
Sun Oil Co., Philadelphia, Pa. LIX -

New YorleRed o0 — 0 =i 0.9360 449 (53.20 |1.77 |+28°F.| Conn. Agr. Expt. Sta., Sample 6722.

1See Scott, “Standard Methods of Chemical Analysis” 1st ed. p. 575.

2Light oils 4.00 per cent; medium oils 31.25 per cent; heavy oils 64.75 per cent.

3Distillation test:

per cent; residue 69.44 per cent.
4{Guaranteed active ingredients 100.00 per cent.
*Water 0.2 per cent.
¢Ash 0.002 per cent.
"Sample is a mixture of kerosene and gasoline with a little oil of wintergreen.
8Fraction boiling above 150° C.
9Precipitated chalk, guaranteed 0.34 per cent; none found. Water, trace.

Asphalt.

initial boiling-point 105° C.; d1st1lhng 105-200° C., 5.19 per cent; 200-250° C., 9.86 percent; 250- 305° C, 15:80
Trace of water.
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See ‘‘Phenol Soap Solutions’.

'

Orange Oil Emulsion.
Orchard Dormant Soluble Oil.

Ortho Apricot Oil.
Ortho Crude Oil Emulsion,

ee ‘‘Oil Emulsions, Mineral.”

Ortho Double Nicotine Dust.
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Ortho Kleenup.
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J. Willis  Adriance, Stockton, Cal. 94.00 | 5.90 -~ [=Cali. - Dept. - Asr. iSpect
(erros s e e S e o - Pub. 34, 39 (1923).
Alhambra Spray Co. Alhambra Spray! 60.40 |10.20 | 4.90 1.31 Cal. Dept. Agr., Spec.

Pub. 34, 36 (1923).
American Soap Co., Oakland, Cal. Cal. “Dept. Agr., Spec.
American JazzZ Spraye ot 70.00 [66.00 4.05 28.00 Pub? 34, 37 (1923)° «
Anaheim Spray Chemical Co., Anaheim, : Cal. Dept. Agr., Spec.
Cal. Blue Ribbon Orchard Spray.. . 79. 508 4.00 [20.00 |16.20 33.05 53 |86.00 Pub. 75, 51 (1927).
Anaheim Spray Chemical Co., Anaheim, : Cal. Dept. Agr., Spec.
Cal. E.-M.E. Orchard Spray. = . 68.15 6.20 | .... |24.70 37.10 66.75 Pub. 66, 32 (1926).
Associated Oil Co., San Jose, Cal. Pe- Cal.” Dept. Agr., Spec.
frgtne oor ot e o ai e B e 83.00 |86.30. 12.60 29.80 87.60 Pub. 75, 48 (1927).
Balfour, Guthrie & Co., San Francisco, Cal. Dept. Agr., Spec.
Cal. Orchard Dormant Soluble Oil . 81.95 | 3.684| 5.28 [13.00 | 8.00 [0.81 {20.80 52.00 Pub. 51, 37 (1925).
Balfour, Guthrie & Co., San Francisco, i Cal. Dept. Agr., Spec.
Cal.: Soluble Ol Spray®, J. 00 87.00 |86.37 | 2.80 | 4.03 1.57 Pub. 34, 36 (1923). -
Balfour, Guthrie & Co., Los Angeles, P
Cal. Universal Brand Neutral Emul- Cal.  Dept. Agr., Spec.
SIOR o lee s e e e S S 70.00 |71.20 26.60 22.50 58.80 Pub. 75, 48 (1927).
Balfour, Guthrie & Co., Los Angeles, ; Cal. Dept. Agr., Spec.
Cal. Universal Brand Triona. ..... 70.00 '|75.40 23.30 31.95 58 |86.80 Pub. 75, 48 (1927).

ore
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Balfour, Guthrie & Co., Los Angeles,
Cal. Universal Brand Triumph. . ..
Balfour, Guthrie & Co., Los Angeles,
Cal. Universal Brand Triumph. . ..
Balfour, Guthrie & Co., Los Angeles,
Cal. Universal Dormant Soluble Oil.
Balfour, Guthrie & Co., San Francisco,
Cal. Universal Mealy Bug Spray Oil
Balfour, Guthrie & Co., Lindsay, Cal.
Universal Medol Emulsion. . ... ...
Bean Spray Pump Co., San Jose, Cal.
Bean’s Bug-Go, Crnle s ooy o
David Burke & Co. Bejo Orchard Spray

David Burke & Co: Pacific Orchard
OPEAN s Lo i s ) bRl ke
California Pest Control Co. Calpest
DUMINET SPTAY i vanille o v amba e e
California Rex Spray Co., Benicia, Cal.
Rex Boulso ta sl me ciniisnan
California Rex Spray Co., Benicia, Cal.
Rex Miscible Oil, Heavy...........
California Rex Spray Co., Benicia, Cal.
Rex Miscible Oil, Light............
California Rex Spray Co., Benicia, Cal.
Vealbrre OiL S P vl S e

. [86.60°
87.00°|88.40°
85.703
75.40
70.00 |66.40
75.00%|77.05°

oo 189.40
77.40

80. 00 [85. 85°
75.003%|75.70°
80.403
80.30°
75.008 (74703

.40
.80
80
.80

.80

.40
=70

O o M AR O ESC

B =

L R~ KR co > R

.90 [13.00%| 5.00%]. ...
SRR
.10 |13.00%| 3.80%]. ...
.40 [13.00 | 7.00
- 130.20
g9 . i
.00 [30.00 | 6.80
.90 [25.00 |11.40
13.15
40 | ... [22.40
.50 | 8.00¢| 8.30%|. ...
.20 | 8.00%| 9.40%|. ...
608| ... [22.95]. ...

28

29.
19.
23.
.|28.

a2
-[40.

39.
31.
24.
27.

Z29¢
30.

.40
10
90
20
20

55
10

10

10
20
90
20
15

44 .20
52.70

76.90

70.60

19.40

63.00

Cal. Dept. Agr., Spec.

Pub. 75, 53 (1927)

' | Cal. Dep t. Agr., Spec.

Pub. 75, 53 (1927).

Cal. Dept. Agr., Spec. .

Pub. 75, 53 u927)

Cal. Dept. Agr., €Cx
5

Pub. 66 32°(102

Cal. Dep t. Agr., Spec.-

Pub. 66, 30 (1926).

Cal. Dept. Agr., Spec.

Pub. 66, 32 (1926).

Cal. Dept. Agr., Spec.

Pub. 66, 32 (1926).

Cal. Dept. ,Agr,, Spec.

Pub. 66, 32 (1926).

Cal: Dept. Agr., Spec.

Pub. 75, 48 (1927).

Cal. Dept. Agr., Spec.

Pub. 66, 33 (1926).

Cal. Dept. Agr., Spec.

Pub. 75, 53 (1927).

Cal. Dept. Agr,, Spec.

Pub. 75, 53 (1927).

Cal. Dept. Agr., Spec.

Pub. 75, 51 (1927).

Inert matter 24.60 per cent.

2Soap guaranteed 4.00 per cent; inert matter guaranteed 26.00 per cent; found 30.00 per cent; Baumé gravity of oil, guaranteed 30.00.

Rosin present.
3Per cent by volume.

4Phenols guaranteed 87.00 per cent.

8Guaranteed 1.00 per cent.

This emulsion contains rosin.
SInert matter guaranteed 13.00 per cent; found 6.00 per cent. Rosin present.
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California Spray Chemical Co., Wat- Cal. Dept. Agr., Spec.
sonville, Cal. Kleenup Oil......... 77.10 21.80 |0.07 [22.70 45,50 Pub. 66, 30 (1926).
California Spray Chemical Co., Wat- Cal. Dept. Agr., Spec.
sonville, Cal. Ortho-Apricot Oil.... |75.00 |74.00 26.00 29.10 59.80 Pub. 66, 30 (1926).
California Spray Chemical Co., Wat-
sonville, Cal. Ortho-Crude 0il Emul- J e | @al, Dept  Agr. iSpee.
Sl e 75.008%|75.60° 2270 22.10 38.80 | . Pub. 75, 49 (1927).
California Spray Chemical Co., Wat- Conn. Agr. Expt. Sta.,
sonville, Cal. Ortho-Kleenup Grade A7 0.29 102 153.20 Sample 8861.
California Spray Chemical Co., Wat- Conn.' Agr. Expt. Sta.,
- sonville, Cal. Ortho Kleenup Oil... 102 |55.60 Sample 8045.
California Spray Chemical Co., Wat-
sonville, Cal. Ortho- Kleenup Oil, Cal. Dept. Agr., Spee.
GradesBr ol e e e, 75.00%|78. 20? 21.65 21.85 58.40 Pub. 75, 48 (1927).
California Spray Chemical Co., Wat- . Cal.. Dept. Agr. i Spee.
sonville “Cal" Orthoel o 0 v o ¢ 75.003|77.50% | none 21.802|0.13 [40.60 94. 50 Pub. 58, 42 (1925).
California Spray Chemical Co., Wat- . Cal. Dept. Agr., Spee.
sonville, Cal. Orthol Concentrate... |80.00%|79.60° 18.70 .130.70 86.80 Pub. 75, 49 (1927).
California Spray Chemical Co., Wat- Conn. Agr. Expt. Sta.,
sonville, Cal.  Orthol-K (Heavy) 111 |80.80 Sample 9743.
California Spray Chemical Co., Wat- Cal. Dept. Agr., Speec.
sonville, Cal. Ortho Miscible ‘oil .. 85.003(87.25%| 2.72 | 6.14 3.65 21.55 50. 90 Pub. 66 33 (1926)

Cahforma Spray Chemical Co ., Wat-
* sonville, Cal. Ortho Orange Oil Emul- |

sion®

California Spray Chermcal Co;

sonville, Cal.
Spra

sonville, Cal,

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

Ortho Penetratmg 0Oil

California Spray Chemical Co.,

Wat-
Volck Concentrate. . .

California Spray Chemical Co., Wat-

sonville, Cal.

Volck?

California Spray Chemical Co., Wat-

sonville, Cal.

California Spray Chemical Co.,

sonville, Cal.

Carco Spray Co.,

Emulsion

Volck Emulsion. .....

Volelabight =0 i r.
Tacoma, Wash. Oil

Classen, Murfit & Co., Philadelphia, Pa.

Keresol. . ...

Clarkson & Ford, New York, N. Y.
Soluble SprayOfll. o oo -0 o
Coulson Poultry & Stock Food. Coul-

son’s Poultry Spray

Eastbay Chemical Co., Emeryville, Cal.

Zeno Miscible Oil Spray!?

75.00 [80.30

75.003|72. 503
83.55
83.00 (79.19
83.00° [81.803
86.60
80.00%*
85.10
88.60

84.22

1.90

9601
4.00

none

12.00

4.78

25.00

25.00

24.

18.

25.
16.

1%

0.10

) 10,48

0.51

0.02

0.04
0.94

40. 30

40.80

25.40

34.00

26.20

108
50

96.70
95.90
53.80
94.40

93. 60
95.60

38.40

- Pub. 51, 32 (1925)

Cal. Dept. Agr., Spec.
Pub. 51, 32 (1925).

Cal. Dept. Agr., Spec.
Pub. 58, 44 (1925).
Conn. Agr. Expt. Sta.,

Sample 2504.
Conn. Agr. Expt. Sta,,
Sample 8934.

Conn. Agr. Expt. Sta.,
Sample 8047. 53
Cal. Dept. Agr., Spec.
Pub. 75, 49 (1927).
Ore.” Agr.- BExpt i Sla.,
Cir. 84, 13 (1927).
Conn, Agr, Expt. Sta.,

Bull. 258, 373 (1924).
Conn. Agr. Expt. Sta.,
Bull. 272, 148 (1925).
Cal. Dept. Agr., Spec.
Pub. 51, 45 (1925).
Cal. Dept. Agr., Spee.
Pub. 34, 36 (1923).

3Per cent by volume.
"Total mtrogen 0.15 per cent; ammonia (NHs) 0.12 per cent; casein 0.19 per cent.
8Ash contains copper and calcium.
Ammonia (NHs), found 0.06 per cent.

K erosene.

This is an ammonium caseinate emulsion.

USpecific gravity, 25° C., 0.9333; unsaponifiable matter 85.10 per cent. Rosin present. A light petroleum oil con’cammg a sodium soap.

2Guaranteed 15.00 per cent.

Sample does not contain rosin.

Inert matter guaranteed 16.00 per cent, found 6.00 per cent.
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Eastbay Chemical Co., Emeryville, Cal. Cal. Dept. Agr., Spec.
Zeno Miscible Oil Spray14 .......... 83.00 | 4.20 Pub. 34, 36 (1923).
Herbicide  Chemical Laboratories. Cal. Dept. Agr., Spec.
Butiisprays: oo e s 54.57 |53.99 3.1315145.29 |42.20 [0.01 65.30 Pub. 51, 35 (1925).
Herbicide ~ Chemical  Laboratories. 3 Cal. Dept. Agr., Spee..
Biapray o e e o 5576 3.54 |40.00 |39.00 |0.08 i Pub. 51, 35 (1925).
Hood River Spray Co., Hood River, Ore. ) Ore. Agr, "Expt., Sta;
Ot Bsnnlsion st e BEIES 25 T 84.00 {90.70 Cir. 84, 13 (1927).
Hood River Spray Co., Hood River, Ore. ; Ore.-« Agr. Expt. Sta.,
OilEmulsion Lo e 75.00 |73.80 Cirl-84, 13 (1927).
Leffingwell Rancho Co., Whittier, Cal. Cal. Dépt. Agr., Spee:
XXX Heavy Emulsion............ 85.00%|87.80° 12.50 38.10 69 [98.40 Pub. 75, 49 (1927)
Leffingwell Rancho Co., Whittier, Cal. Cal. Dept Agr., Speec.
XXX Medium Emulsion. . . ....... 85.00%|87.70? 12.40 33.50 | 63 |88.80 Pub. 75, 49 (1927)
Los Angeles Chemical C., Los Angeles Cali Dept. Agr., Spec.
Cal. Mission Brand Insecto No. 1.. [90.008(91.10°| . ... 8.42 26.40 | 75 |70.00 Pub. 75, 49 (1927).
Manufacturer unknown. Sulco-V. B. e S n e el At e s o s Sl S Conn Aer 8 Bxptoes i
: - Bull. 242, 162 (1922).
McClure Chemical Laboratories. Calox 89.20 | 3.33 | 4.00 [16.00 | 2.87 29.00 56.50 | Cal. Dept. Agr., Spec.
Pub. 58, 44 (1925).
McClure Chemical Laboratories. Renol Cal. Dept. Agr., Spec.
EMEseibledOil) i e 84.60 ( 3.50 | 8.50 | 6.00 | 2.40 38.60 69.60 Pub. 58, 44 (1925).

G. P. McNear Co., Petaluma, Cal. Four
and - ONe SPIaT s vl

G. P. McNear Co., Petaluma, Cal. Mc-
Near’s Poultry House Spray

Michel & Pelton Co., Mapco Miscible 011

Chas. C. Navlet Co., Inc., San Fran-
cisco, Cal. Navco Crude Oil Emul-
Mg e L U s

Chas. C. Navlet Co, Inc., San Fran-
cisco, Cal. Navco Miscible Oil. .. ..

Peerless Spray Chemical Co., Covina,
Cal. Peerless Spray Emulsion. .....

Perfecto Spray Mig. Co., Los Angeles,
Calir PesfectoSpray 01l 5= 2 5

B. G. Pratt, New York DRV Rrftie
o bolones oy S

Rochester Rex Co., Rochester, N. Y.
1905 ORISR e el S S LS

ReR Rogers Chemical Co., ‘“‘Cee-Pee-

Dee’’ Carbolized Petroleum Distillate
San Jose Spray Mfg. Co., San Jose, Cal.
Caliil el nti e e e
San ]ose Spray Mig. Co., San Jose, Cal.
CrudeOil Emulsion. ..o 0.

85.00
83.00
86. 00

94.00 |94.
TS

3185.
3185.

92.7

79.
79
81.

24
60

o
402
278
73°
.70

78
90?
192

7.201

B 6Y
5.20

5.20

present

1955220
0.10
0.20

7.05

6.30

10.00

30.00°
12.003

2.00
30.00

| 0.10
trace
2.50

31.60°

14.13
13.98
il T

0.80
18.50
19.01

0.01

0.64

20805

1.22

0.06
0.21
0.44

21 .

22.
22.
27,
31.

24.
30.
19

05

60

30,

77
33

90
60
30

85
45

157

74.

31.

86.
74.

61.
47.
62.

20

70

40
30

00
50
20

Cal.. Dept. Agr., Spee.

" Pub. 51, 45 (1925).

Cal. Dept. Agr., Spec.

Pub. 75, 56 (1927).

Cal. Dept. Agr., Spec.

Pub. 75, 53 (1927).

Cal. Dept. Agr., Spec.:

Pub. 51, 33 (1925).
Cal. Dept Agr., Spec.
Pub 75,053 (1927)
Eal Dept Agr., Spec.
Pub. 75, 49 (1927).

Cal. Dept. Agr., Spec

Pub. 75, 49 (1927).

Conn, Agr. Expt. Sta,,
Bull. 272, 148 (1925).
Conn, Agr. Expt, Sta

Sample 8235.

Cal. Dept. Agr., Spec.

Pub. 51, 45 (1925).

Cal. Dept. Agr., Spec.

Pub. 66, 31 (1926).

Cal. Dept. Agr., Spec

Pub. 66, 31 (1926).

sPer cent by volume.

“nert matter guaranteed 16.50 per cent; found 12.50 per cent.

BGuaranteed 0.14 per cent.
Guaranteed 2.00 per cent.
Guaranteed 4.80 per cent.

8B ther-insoluble matter (glue) 1.65 per cent.
BGuaranteed mineral oil 83.00 per cent; saponifiable oil 3.00 per cent; potassium oxide 1.00 per cent.

DGuaranteed 20.00 per cent.

Rosin present.
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TaBLE XXII. O1L EMUL.SIONS, MiNERAL—Concluded.

oil ; Water g e e
o 145}
=l =l =
Manufacturer or Distributor = é = = ,g'g éoﬁ-q 5
o brand 2 [ é 8 53 : >8 'g Publications
+ @ + = P | 2w
e s
e | 2 | B | B | f | 2 |agld8eisat| A2
& = A @ b e << | mOT | 38| P«
- % % Yo %o T Y% % %o
San Jose Spray Mfg. Co., San Jose, Cal. Cal. Dept. Agr., Spec.
Exclol st o st e s S RS As S e B S 9 5 005 62 22.53 68.80| Pub. 75, 49 (1927).
San Jose Spray Mfg. Co., San Jose, Cal. : Cal. Dept. Agr., Spec.
San Jose Summen Ol s S 80.003%(86.013 13.58 30.60 | 106 [100.00{ Pub. 75, 49 (1927).
San Jose Spray Mfg. Co., San Jose, Cal. | Cal. Dept. Agr., Spec.
Sloalen s iy e bend st ey .... |78.54%| 5.60 | 4.20 |10.00 |11.75 27.30 64.40| Pub. 66, 33 (1926).
San Jose Spray Mfg. Co., San Jose, Cal. Cal, Dept. Agr., Spec.
Skalel e o o i L ol .... |82.70%| 4.60 | 5.30 [10.00 | 6.20 2120 Pib. 75, 53 (1927).
Santa Rosa Poultry Association, Santa % Cal. Dept. Agr., Spec.
Rosa, Cal, Sarpa Poultry Spray®.. | ... {98.10 [ 1.60 0.30 | none 42.00 Pub. 51, 57 (1925).
Santa Rosa Poultry Association, Santa . Cal. Dept. Agr., Spec
Rosa, Cal.. Sarpa Poultry Spray. .« o0 761121 .88 2.00 0.01 Pub. 51, 57 (1925).
Sherwin-Williams Co., Cleveland,Ohio. Cal. Dept. Agr., Spec.
Citro-Mulsion?: o oiomo e b 69.00.172.90 1 0.56 | ... [31.00 |23.2010.05 67.10}f  Pub. 51, 331(1925);
Sherwin-Williams Co., Cleveland, Ohio. . Cal. Dept. Agr., Spec.
Clitro=NialsionEen s = oioe e s 73.00 |72.87 | 0.38 23.80 |0.08 63.40| Pub. 51, 33 (1925).
Sherwin-Williams Co., Cleveland, Ohio. Conn, Agr. Expt. Sta.,
Eree Mulsiony S st o0 o bt IR 162 | 59.40 Sample 7776.
Sherwin-Williams Co., Cleveland, Ohio. Cal. Dept. Agr., Spec.
Sprav-Mulsion. . R JoeE s .... 183.60 | 2.90 | 8.10 [ 5.00 | 4.00 24.70 Pub. 75, 53 (19271;.
Sherwin-Williams Co., Cleveland, Ohio. Cal. Dept. Agr., Spec.
Summer Mulsion .. =, 2.0 F ol 75.00 {74.90 24.40 36. 50 95.20|  Pub. 75, 50 (1927).

NOILVLS INSWIIEA

NizaTIng

i

Sherwin-Williams Co., Cleveland, Ohio.
Winter Miulsion S 25 0 =o 0 75.00 |75.34 | 0.23
Standard Oil. Co.of Indiana. . Dendrel® IS v & i wos i ier =

Standard Oil Co. of Indiana. L 21 Oil*

Sterling Spray Co. S. O. S. Sterling Oil
DIy s et e S e a9 S e e 0 )
Sun Co., Boston & New York. Sun
Neseible Ol -0 S e S 09100
Sun Oil Co., Philadelphia, Pa. Sunoco
Spray Oil it s S Sl
Van Antwerp Drug Corp., Mobile, Ala.
Schnarr’s Insectiefde® = o5 5o o ... |49.13

23.80

4.

33

55

.68

01t

0.06

2.85

1.44,

142
193

37

374

58.90
62.80
60. 80

76.10

46.00

Cal. Dept. Apr., Hpee
Pub. 66, 31 (192 I)J
Conn. Agr. Expt. Sta.,
Sample 7777.

Conn. Agr. Expt. Sta.,
Sample 8862.

Cal. Dept. Agr., Spec.
Pub. 75, 51 (1927).

Conn. Agr. Expt. Sta.,
Bull. 258, 373 (1924).

Conn. Agr. Expt. Sta.,
Sample 8046.

Conn. Agr. Expt. Sta.,
Bull. 258, 373 (1924).

3Per cent by volume.

2Specific gravity, 0.89002.

2Fther-insoluble (gums) 2.05 per cent.

23Ether-insoluble (gums) 2.18 per cent.

24Cc per 100 gm.

25 Alcohol 0.23 per cent. -

%Total nitrogen 0.03 per cent, ammonia nitrogen 0.01 per cent.
2"Unsaponifiable matter 79.00 per cent; saponified matter 16.00 per cent.
8Total fatty acids 8.25 per cent; free fatty acids 0.77 per cent.

{
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Ortho Penetrating Oil Spray.
See ““Oil Emulsions, Mineral.”

Ortho Penetrating Poisoned Barléy.
See ““Strychnine Preparations.”’

Ortho Poison Brand.
(CALIFORNIA SPRAY CHEMICAL CO., WATSON VILLE, CAL.)

: : ‘ Guaranteed. Found.
SArseniious Oxtdens iy et T e ST 7.10 6.90
Arsenie immetaln bl e sul s neCE L e 1.75 5.22

Cal. Dept. Agr., Spec. Pub. 51, 18 (1925).

Ortho Walnut Worm and Aphis Dust.
{CALIFORNIA SPRAY CHEMICAL CO., WATSONVILLE, CAL.)

: ) Guaranteed. Found.
INTeDtine SRRy SO e S G R T 0.90 1L
Total arsenionsionide. 1 o i his dhiin 3.00 3.22
Lotalzarsenic - metalvsk b 10 c s s il Gl O 1.96 2.10
Water-soluble arsenic, metal . . . .............. 2 0.06
Lahe giide plo gl o © 1 b e 10.00

Cal. Dept. Agr., Spec. Pub. 75, 38 (1927).

Ortho Walnut Worm Dust.
(CALIFORNIA SPRAY CHEMICAL CO., WATSON VILLE, CAL.)
Guaranteed. Found.

Ay sehicue s b IE e S L g B e 1.96 1.72
Cal. Dept. Agr., Spec. Pub. 75, 26 (1927).

Ortho Weed Killer.

(CALIFORNIA SPRAY CHEMICAL CO., WATSONVILLE, CAL.)
i Guaranteed. Found.

Arsenionsiod der s T nai el R S SRR e 29.00 29.73
Cal. Dept. Agr., Spec. Pub. 75, 25 (1927).

Ortho Whale Oil Soap.
See “Soaps.”’
Otaylite.
(MANUFACTURER NOT STATED)

Found: Water 8.20 per cent; soap 14.38 per cent; free sulphur 8.13 per
cent; sodium carbonate 22.50 per cent; silica 28.46 per cent; iron and
aluminum oxides 1.40 per cent; calcium carbonate 13.05 per cent;
magnesium carbonate 3.48 per cent. No arsenic or lead present.

Cal. Dept. Agr., Spec. Pub. 34, 59 (1923).

The Owl Argentine Ant Poison.

(THE OWL DRUG CO., SACRAMENTO, CAL.)
Guaranteed. Found.

O e e e R B 0.20 0.18
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

Owl Prussic Acid.
See “Hydrocyanic Acid”’.

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. 319

The Owl Sheep Dip.
See “Phenol Soap Solutions.”

‘“‘Oxygenic’”’ Powder.
(OXYGENIC INDUSTRIAL CO., LOS ANGELES, CAL.)

Found: Water 7.48 per cent; copper sulphate (CuSO45H,0) 28.45 per
cent; calcium oxide 32.12 per cent; gypsum 11.29 per cent; ammonium
chloride 4.59 per cent; potassium chloride 8.42 per cent; sodium chloride
0.50 per cent; magnesium chloride 2.85 per cent; magnesium sulphate 3.10
per cent; silica 2.40 per cent; iron and aluminum oxides 0.58 per cent;

carbon dioxide 3.22 per cent.
Cal. Dept. Agr., Spec. Pub. 34, 60 (1923).

P.

Pacific R & H Hydrocyanic Acid.
See ““Hydrocyanic Acid.”

Panama Spray Compound.
(CENTER PHARMACY, OAKLAND, CAL.)
No statement of active or inert ingredients. Not analyzed.
Cal. Dept. Agr., Spec. Pub. 66, 36 (1926).

! Paracide.
See ‘“‘Paradichlorbenzene.”
Paradichlorbenzene.
See Table XXIII.
Paragrene.

(FRED L. LAVANBURG, NEW YORK, N. Y.)

Found: Cupric oxide 23.46 per cent; combined arsenious oxide 17.52
per cent; free arsenious oxide 23.08 per cent; acetic acid 6.72 per cent;
gypsum 19.31 per cent, sodium sulphate 2.26 per cent; sodium chloride
0.25 per cent; ferric oxide 0.20 per cent; moisture 6.20 per cent. The
substance is a mixture of Paris green, gypsum and white arsenic.

Univ. of Cal. Coll. of Agr., Expt. Sta., Bull. 151, 23 (1903).

Paris Green.
See Table XXIV.

Parker’s Magic Discovery.
See ‘“‘Lime-Sulphur Solution.”

Par’ Oidium.
(F. C. BOUCHER & CO., ST. PAUL, MINN., IMPORTERS).

Found: Ash insoluble in hydrochloric acid 7.10 per cent; carbon dioxide
2.88 per cent; sulphur trioxide 17.12 per cent; ferric oxide 10.63 per cent;
calcium oxide 15.58 per cent; magnesium oxide 0.73 per cent; free sulphur
19.12 per cent; tobacco and water (by diﬁferer}ce) 26.84 per cent. Sub-
stance is a mixture of gypsum, sulphur, ferric oxide, small amounts of sand,
and tobacco. |

U.S.D. A., Bur. Chem., Bull. 68, 54 (1902).




TaBLE XXIII. PARADICHLORBENZENE
Paradichlor-
benzene .
$)
Manufacturer or Distributor TR A 2
o o
Fud Tugnc § & Publication
=] o8
8 g £
g £
B z - :
raun-Knecht-Heimann San Francisco, C ; E :
5 7 Ly y als e - ~
(:;;‘(1)15‘;:);11;1.3T .Spray Chemical Co., Watsonsille, Col. 99.00 [ 98.80 | ..... Ore. Agr. Expt. Sta., Cit. 84, 14 (1927).
Bol Elec.t.r'o'ch.e'rﬁfc'a'l o Parac1de .......... 99.00 | 98.50 | ... .. Cal. Dept. A 2
. i Paraeids. "5 100.00 - Dept. Agr., Spec. Pub. 75; 65 (1927).
Mﬁ%gl,‘;l%%?shl\dfg. Co. Camden, N. J. Mech- AL Cal. Dept. Agr., Spec. Pub. 75, 66 (192%),
PEEaaa e Bl R e 56 ©
oo Naeara P DB 5 0 onn. Agr. Expt Sta., Bull. 242, 160 (1922
Snglferncceggﬁolg%aaglsmfecmng Co it 991758 9EISCal, Dept. Ag . Spec. Pub. 51 56 (19(25). k
woceetat Bloclen e o T e 100.00
Vol e Cal. Dept. Agr., Spec. Pub. 75, 66 (1927),
! No ash, :
o ;:‘\ el W S "? rsen bus Oxi E}'-:g‘.' b = > BT L e | )
Total W*a;ter-Soluble /
Manufacturer or Distributor L
3 and Brand '8 'E’, :é Publication
2 3 o
g g g 9 99
meE
5 = & = Or
gl gl e e |
Acme White Lead & Color Works, Detroit, Mich... |50.00 [57.50 | .... | 1.00 |24.60 | Ore. Agr. Expt. Sta., Cir. 84, 9 (1927).
Bowker Chemical Co., New York, N. Y........... |50.00 |55.23 | 83.50 | 1.15 [29.55 | N. J. Agr. Expt. Sta., Bull. 459, 5 (1927).
Brunswigilritg o U Pleifferis 8 Lot s ian - e 50.00 |57.01 | 3.50 | 5.30.| .... | Cal. Dept. Agr., Spee. Pub. 75, 23 (1927).
Chipman Chemical Engineering Co., Inc., Bound
Brool "N, . ~Chipman.. - 58 5o W0 e e 50.00 |55.17 | 3.50 | 0.64 |31.28 | N. J. Agr. Expt. Sta., Bull. 459, 5 (1927).
Le Comptoir Co-Opératif Fédéré de Québec, Mont- Canada Dept. Agr., Div. Chem., Rept.
sealdSani it fr F R T e sl e e S e 55.48 1.15 {30.42 Dominion Chemist (1928).
Dupuy & Ferguson, Montreal, Can...........:... 56.99 1.17 [30.07 | Canada Dept. Agr., Div. Chem., Rept.
¢ Dominion Chemist (1928).
The Glidden Co., Cleveland, Ohio. Glidden....... [50.00 [55.32 | 3.50 | 2.47 | .... | Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
Interstate Chemical Co., Jersey City, N. J. Key.. [50.00 |55.04 | 3.50 | 1.15 |31.60 | N. J. Agr. Expt. Sta., Bull. 459, 5 (1927).
Fred. J. Lavanburg Co., New York, N. Y. Star.... [50.00 [55.68 | 3.50 | 3.26 | .... | Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
John Lucas & Co., Inc., Philadelphia, Pa. John Lucas [50.00 [55.58 | 3.50 | 3.07 | .... | Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
Lucas-Kil-Tone Co., Vineland, N. J. Green Cross.. [50.00 [54.53 | 3.60 | 2.43 |31.68 | N. J. Agr. Expt. Sta., Bull. 459, 5 (1927).
Martin-Senour Co., Chicago, Ill.. ... ............. 50.00 [54.33 | 3.50 | 1.65 [30.19 | N. J. Agr. Expt Sta., Bull. 424, 7 (1925).
Montgomery, Wa d & Co., Oakland, Cal.......... 50.00 [56.72 | 3.50 | 2.06 | .... | Cal. Dept. Agr., Spec., Pub. 75,23 (1927).
Nitrate Agencies Co., Bayoane, N.-J.= Naeco. = .". ¢ 50.00 |54.34 | 3.50 | 1.50 (30.01 | N. J. Agr. Expt. Sta., Bull. 407, 7 (1924).
Pfeiffer Insecticide Co., Inc., New York, N. Y. Bug [50.00 [53.15 | 3.50 | 1.65 |29.80 | N. J. Agr. Expt. Sta., Bull. 424, 7 (1925)
Sherwin-Williams Co., Cleveland, Ohio. Sherwin-
Willigms 5 & i e ae s i e 50.00 |55.83 | 3.50 | 2.74 Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
Sherwin-Williams Co., Cleveland, Ohio. Hemming-
LT TR s e P S O e i i e 50.00 |55.42 | 3.50 | 1.10 Cal, Dept. Agr., Spec. Pub. 75, 23 (1927).
Show & Nealley,-Bangor, Me oo, w2 0l 20 Jr 5T 200 o (T80 2 Maine Agr. Expt Sta., Official Inspections
126; 84 (1927).
Walnut Growers’ Spray Mfg. Co. Golden State..... [50.00 [55.73 | 3.50 | 2.37 Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
Western Wholesale Drug Co. Devoe............. 50.00 |56.69 | 3.50 | 2.24 Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
Western Wholesale Drug Co. Star............... |50.00 [57.81 | 3.50 | 1.98 Cal. Dept. Agr., Spec. Pub. 75, 23 (1927).
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P.B. K.
(JOHN LUCAS & co., INC., PHILADELPHIA, PA.)
(See also “Green Cross P. B. 1

Guaranteed. Found.
Datalinrsenic met gl TEERNIL S BRG Ul  CE R 21.30 21.24
Water-soluble arsenic, metal. .. ......... ...°. 1.00 1.64
\Cloy et i SR e VL S X e 6.00 9.00

P:D. O, ArgentinelAnt Solution.

.

P. D. Q. Insect Powder.
'(WORCESTER COMPOUND CO., WORCESTER, MASS.)

Found: Moisture 2.62 per cent; free sulphur 15.59 per cent; ash insol-
uble in hydrochloric acid 64.51 per cent; ash soluble in hydrochloric acid
15.23 per cent; coal-tar products (by difference) 2.05 per cent: calcium,
magnesium, potassium, sodium, sulphate and phosphate present. A
mixture of sulphur, coal-tar products and earth.

U.S. D. 4., Bur. Chem., Bull. 68, 49 (1902).

See ‘‘Hirschey."

Peerless Spray Emulsion.

Peneirating Oil Spray.
See “‘Oil Emulsions, Mineral,”

Perfecto Rosin Paste.
voee Seaps.?

Perfecto Spray Oil.
See ‘‘Oil Emulsions, Mineral.”

Pest-Go.
(PEST-GO, INC., PORTLAND, ORE.)
Guaranteed. Found.
ot iveksdlte Srmlo o Al b B SR A T 70.00

68.80
Ore. Agr. Expt. Sta., Cir. 84, 15 (1927). :

! : Pestroy.
See ““Bordeaux Mixture-Lead Arsenate.”

Peterman’s Roach Food.
(WM. PETERMAN, NEW YORK, N. Y.)

Found: Borax 20.60 per cent; balance potato or pea
coloring matter.

U. S. D. 4., Bur. Chem., Bull. 68, 43 (1902).

meal and red

Petrotine.
See “‘Oil Emulsions, Mineral,”
Pheno-Dip.
See “Phenol Soap Solutions.”
y Phenol.
See Table XXV.
Phenolene.

See ““Phenol Soap Solutions.”’

PHENOL

TaBLE XXV.

C'/OMI-’GSITIOi‘\I OF COMMERCIAL INS

)

ICIDES, ETC.
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1 Adulterated with mineral oil.

2 Guaranteed none.
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PHENOL Soar Sorutions
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Phenols Soap Water Oils
v
Manufacturer or Distributor = o o <
and Brand = 8 8 a Publication
8o E | o Sebagile gt £
S n Rl He e T e
3 s 5 . & b & & £
Acme W}ﬁte}%ead & Color Works, De- - - 7 .% % 7% o - - -
troit, Mich. Acme Sheep & Cattle 3
i -3 S e o Lo 10.70 24 \ A
ArkFOFMég Cf?o e .30 [10.00 (10.40 | 0.60 52.00 CalljutI))e’?pSt 5Zg(r192§%>ec
fi-Bo Disinfectant oo im0~ 16.10 21.81 .
ArkFOFMng COD LG 81 [10.00 | 9.60 | 2.09 49.25 CaIl)ut])De7p5t 52;392%;%
n-Fo Sheep Dip. . 17.30 20. : ¢ ¢
HA% KAtlsiilnsonDSan Fran01sco s 0.90 [10.00 | 8.20 | 1.05 50.40 Callbukl))e'i)i 5Zg(1'192'871)3
o voheep Dip o =0 v o 22.20 ; i o5
Bu(lj{elr sBBll{rd Sécﬁre G 5.86 {10.00 | 2.00 | 0.35 68.29 Calljutl)De7p5t 5Zg(r192g)éc
a tlkgstSheen M =21 0 25.10 ] ; h27),
Coéﬁrll R«édmgti;)n (io e 14.40 (10.00 | 6.40 22.70 [29.40 Ca]i)utl)De?t 5f’§g(r192's7).evc
a reo Fenol Sheep Dip.:.... 14.00 oty
ThOehG % Ckonkey et 16.00 {10.00 { 8.00 | 0.50 . 189.70 Callbu%ei?t, 5Zg(r192’57).
i0 onkey’s Noxicidel:2 . . . 16.80 s : h25),
Ec}::)nomy H?}? & Cattle Powder Co. . A sty CaIIDu%ei)lt - (192S5)
conomy Germicide Dip. ........ 15.90 14.2 3 : .
WI o féullgr gchCo ]‘)Fuller e . 0 110.00 | 6.60 | 1.20 60.90 Call)u%e?t 5jzg(r192’871)Jec
nsectieide bheep PiptELatine G0 9.10 |13.00 | 6.00 : : ;
W. Pdlz‘:ullelr &v‘?thuller s Sheep Dip S Pt LD Calljutl))e';i 5Zg(r192g) ©
and Cattle Wash. .. ............. 9.15 [11.00 [24. i
Pl Do 00 24.94 | 7.60 15.380 240 63.204 Pub. 75, 57 (1927).
W. McNess Krenol Dip & Disin- Cal.. Dept. Sp
Teciant 2 e nmn o e 19.40 26.20 | 8.00 | 8.00 | 0.50 43.60 Pub. 75 57 (1927)ec

Germain Seed & Plant Co., Los An-
zeles, Cal. Cann’s Cancoi . o
Germo Mfg. Co. Germo Carboline..

Germo Mfg. Co. Germo Cresosote

Dip
Germo Mfg. Co. Germo Sheep Dip. .

Heinrich Chemical Co., Oakland, Cal.
Ongman's Dip & Disinfectant. . ...
Dr. Hess & Clark. Dr. Hess Dip and
Disinfectant
Hockwald Chemical Co.
Sheep Di
Kirk, Geary & Co.
sol Sheep Dipsina o o0

.......... e

Langley & Michaels Co Cresolite
Bheepilihp bt i e
Langley & Michaels Co., Germosol

Special Disinfectant
Dr. LeGear Medicine Co., St. Louis,
Mo. Dr. LeGear’s Dip and Disin-
fectant!,’
Arthur R. Maas Chemical Co. Cresy-

Sheep Dip...

Mefford Chemical Co.

14..00

16.00

12
s
12
14,
14.
25.
16.
58.

12.

14.
.50

.25
.50

40
30
50
93
50
30
60
80

51
76

20.00

20.
13.

14.
19.
1107
1195
i
14
22.
20.

18.
15.

57
60

70
60

07
80
10
70
10

90
60

10.
12.

12.
12.

12,

15.
10.

00
00

00
00

.00
.50
12.

00

.00
10.
20.

00
00

00

00
00

.10
.00

.40
.40
.80
B
.80
.60
10.80
17.00

A ion ) en

10.80

10.60
9.20

Sl

.06
.70
.60
.70
.25

.50
210

.70

.20
.43

55.97

52.
62.

63.
55.
25.
54.
56.
28.
48.

68
60

00
70
30
03°
80
708
30

44.00

26.70

57.95

Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept Agr., Spec.
Pub. 75, 58 (1927).
Cal, Dept. Agr., Spee.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).

Cal. Dept. Agr., Spec,
Pub. 51, 45 (1925).
Cal. Dept. Agr., Spec.
Pub. 75, 58 (1927).
Cal. Dept. Agr., Spec.
Pub. 51, 45 (1925).

1Contains rosin.

2Sp. Gr. of oil, Baumé, 3.10.
3Guaranteed 54.40 per cent.
‘Guaranteed 36.60 per cent.
5Guaranteed 53.00 per cent.
SGuaranteed 65.00 per cent.

"Sp. Gr. of oil, Baumé, 2.95. Unsulphonated, 1.80 per cent,

Unsulphonated, trace.
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TasLe XXVI. PHENOL SOAP SOLUTIONS— Continued

Phenols Soap Water ; Oils
5
Manufacturer or Distributor = ° 3 < :
A Braad 8 :5,: ?3 = Publication
. - L] 5 o g ] @ = E
g 2 @ : 3 £ - 8 4 g
& 3 & & & & = & & S
: : Ye
Michel & Pelton Co., San Francisco, - : 4 ; ¢ = 2 % ek Cal. Dept. Agr., Spec
Cal. Liquor Cresolis Compound.. . [50.00 |52.43 21.00 [21.18 Pub. 51, 43 (1025).
Michel & Pelton Co., San Francisco, Cal, Dept’. Agr Sp.ec
Cal. Liquor Cresolis Compound 47.75 15.00 (16.00 = Pub. 51, 43 (ﬁ)25) :
Michel & Pelton Co., San Francisco, < Cal. Dept, Agr Sp'ec
Cal. Liquor Cresolis Compound . . . 53.03 21.00 [19.85 Pub. 51, 43 (1025).
Michel & Pelton Co., San Francisco, Cal. Dept’. Agr. Spéc.
Cal. Mapco Sheep Dip.......... 18.70 8.60 [10.00 | 2.20 | 0.30 28.30 [40.00 Puby 75, 59 (1%)27).
Moorman Mfg. Co. Moor Mans Cal. De;)t,. Agr., Spec
Stock & Poultry Dip & Disinfectant!s 23.12 30.20 | 8.00 | 8.20 | 0.16 [36.99 | .... Pub. 51, 44 (i§25). &
H. K. Mulford Co. Krelos...... .. 28.70 13.70 |10.00 | 9.00 | 1.80 | .... [45.60 Gl Dept'. Agr., Spec.
Ness & Co., Darlington, England. U.})Slfbl').’zg'. 51?3u(fl.géz)e‘m.
NThymo-Cre5019 ............. e Bull. 68, 57 (1902). :
o-Vermo Mfg. Co. Sol-o-creel. 1 . 6.00 18.80 [10.00 | 9.80 | 0.40 |63.20 Cal. Dept. Agr., Spec.
o Pub. 51,45 (1925).
Owl Drug Co. The Owl Sheep Cal. Dept. Agr., Spec
Dip.o e B e 20.00 14.20 [10.00 | 8.00 | 1.50 55.70 Pub: 75559 (1@27). :
Pacific Chemical Co., Los Angeles, Cal. Depty Agr., Spec
Cal Timeelt s o o 50.00 |50.75 21.20 Pub. 51, 43 (1925). .
Parke, Davis & Co., Detroit, Mich. Cal. ]jept’. Agr. Sp'ec.
KresouDip Nesl e 2y = 0 22.55 20.80 | 8.00 | 8.60 | 2.65 44.60 Pub. 75, 59 (15')27).

Polk Miller Products Corp.. Ser-

geant’'s Disinfectant. .. ... ... . 22.10
Pratt Food Co. Pratt’s Dip and

Bisinfectants i s Ts 9.50 | 9.20
W. T. Rawleigh Co., Oakland, Cal.

Rawleigh’s Stock Dip and Dis-

fectant s los i s R 16.40
Ansel W. Robinson, San Francisco,

Cal. Robinson’s Red Label Sheep

IhE el e NN S S 20.12
R. R. Rogers Chemical Co., San

Prancisen,-Cal. JArcol . 7L b5 50.00 |51.85
R. R. Rogers Chemical Co., San

Prangisco, Cal, - Ravol oo 50.00 [43.50
R. R. Rogers Chemical Co., San

Francisco, Cal. Vermiol......... 50.00 |50.50
Scott & Gilbert Co. Scott & Gilbert

SheepSidip me et —r G L s i 19.20
The Shaw-Batcher Co. Capital

Sheep Dip and Cattle Wash®2. . . .
The Sherwin-Williams Co., Cleve-

Iand *Ohia = PhenoBip o0 26.50
The Sherwin-Williams Co., Cleve-

land, Ohio. Phenolene!......... 15.20
The Sherwin-Williams Co., Cleve-

land, Ohio. S. W. Sheep Dip. ... 10.40
Spratt’s Patent, Litd., San Francisco,

Cal: " Spratt’s:Dip oo ool 23.70
United Drug Co. No. 6 Disinfectant 29.40

20.00
20.00
20.00

23.
15.

17

23.
21.
22,

20.
14.

90

.41
19.
21.

78
50

.80
18.

45

90
10
10

80
70

10.
10.

00
00

105
25.
A
25.
10.

00
00
00
00
00

8.00
10.00
10.00

10.00
10.00

22.
24.
1.9

.00
.00

.40

.00

25
01
90

.10

.20
.40
.00

.00
.80

0.70
0.30

.07
100
.63
.68
.80

S NCD S S

.30
.23
.10

o0
.20

;) el e e s |

54.31

42,
64

60
190

54.30

65.40

51.45

38.80
55.

43.
45.

30

80
40

Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927%3.

- Cal. Dept. Agr., Spec.

Pub. 75, 59 (1927).

Cal. Dept. Agr., Spee.
Pub. 75, 59 (1927).

Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 59 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 60 (1927).
Cal, Dept. Ags. Spee
Pub. 51, 45 (1925).
Cal. Dept. Agr., Spec.
Pub. 75, 60 (1927).
Cal. Dept. Agr., Spee.
Pub. 75, 60 (1927).
Cal. Dept. Agr., Spec.
Pub. 75, 60 (1927).

Contains rosin.

8Sp. Gr. of oil, Baumé, 3.70. Unsulphonated, trace.
ISubstance is a creosote soap emulsion.

10Sp. Gr. of oil, Baumé, 22.40.

UGuaranteed 55.00 per cent.

2Emulsion broken. Not analyzed.

Unsulphonated, 39.90 per cent.
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Concluded.

PHENOL Soap SoruTIONS
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Q (] Q Q (53 o Q Q (5 (5}
DN D BRSO T e Dl 5 VP I
ﬁgﬁgﬁgﬁg $§$§$§$§£‘§£§ TABLE XXVII. PHOSPHORUS PREPARATIONS
: FEE Bl BislE e AN
2 s~ So— S~ &~ B b= 5T 5= B 5~ Free
E <g<g<g<g <g<gug<g<do<y Phosphorus
5] PSR TR B B B 1 St m S -
Q:: %ﬁ %g %ﬁ %;2 %:@%ﬁ %g %E %E 33 Manufacturer or Distributor by Bty
Q.QQ.QQ@Q.Q QQQ.QQ.QQ,DQ,QQ_Q : and Brand § Hicg
s D e el B : o o
SRR GG, FRER A A A LA = & g
IR OE CE O] SR A O RO ) s} = o
—
0y ()
. i
TeIULA & 3 8 % %
E -Pfeitfer Chemical Co., St. Louis, U. S. D. A. Bur. Chem., Bull.
=t = @ Allan’s Lightning Roach Paste! | . ... | 1.94 68, 45 (1902).
= LA NS & & = S 3 = rican Druggists Syndicate. A.D. Cal. Dept. Agr., Spec. Pub. 75,
5 o Sl e F Rat and Roach Paste. ........ 2.00 | 1.90 | 47 (1927).
= G °8 d & Co., Boston, Mass. Roach U. S. D. A. Bur. Chem., Bull.
= E 0 g : Water Bug Exterminator?. . e RS 68, 45 (1902).
TEASTE G PR = sl Brown & Co., Chicago, Ill. Fi- U. S. D. A. Bur. Chem., Bull.
° B ™ e y Cockroach Pasted.......... S Y Pt 68, 45 (1902). >
8% lo Specialty Co. Rat Nip..... 2.50 | 1.20 Cai%l?legécr.?jl&gr., Spec. Pub. 75,
o e Sas oo :
Heyioeoseuo Nl LS L ni sz Cole, Hollister, Cal. Squirrel Cal. Dept. Agr., Spec. Pub. 51,
: el etm 8% on-Phosphorus®.. ............ 0.90 | 0.026] 52 (1925).
S Y eSS e G mon Sense Mfg. Co. Common o : Ca{}lil()fggé)Agr., Spec. Pub. 58,
punog | 32 N & S & 5 ¥ a S e nse Rat Exterminator. ........ .00 .59 : 7
3 = 0 o= ™ o = 8 DePree Co., San Francisco, Cal. Cal. Dept. Agr., Spec. Pub. 75,
& = = = oL g5 ed Piper Rat and Roach Paste.. | 2.00 | 1.30 47 (1927).
E oo Scliic o= 53 . Hill Chemical Co., Los Angeles, Cal. Dept, Agr. :Spec: Pub. 51,
pasjuerens) &Q O O Oo O O 1. Rat Poison (Mission)5 ...... g 0.60 52,(1925).
s = = lson & Damrell, Modesto, Cal. Cal. Dept. Agr., Spec. Pub. 75,
= Lo éﬁd Cr(gcwrlleoisolrll. e ke 5.00 | 8.53 . %71()19%57)}‘ s T
G s = S + delson amrell, Modesto, Cal. al. Dept. Agr., Spec. Pub. 66,
- i G el e el e siien g Crown Poison Barley® ... .. | .... | 0.07 | 35 (1926).
8 N N ® N = 's Pharmacy, Atlanta, Ga. Tiger U. S. D. A. Bur. Chem., Bull.
2 = 8 e e oo | 1.93 | 68, 45 (1902).
pesjuereny | pQ S OQ‘ . Mulford Co. Mulford Phos- Cal. Dept. Agr., Spec. Pub. 75,
<+ o RS Paste. o o e 2.00 | 2.34 47 (1927).
= — Co., San Francisco, Cal. Sure Cal. Dept. Agr., Spec. Pub. 75,
S s o oo ™ S o = 1 Rat and Roach Paste... ... .. 1.50 | 1.58 47 (1927).
J e e s S e Rat Biscuit Co. Rat Bis-Kit ol Cazlz%](Dleé)zt:i )Agr., Spec. Pub. 75,
—6 - R o — — 0D — S e i 2. . .
8 o T 5 § € Rat-Mum Co. Rat-Mum. ..... 0.20 | 0.11 | Cal. Dept. Agr., Spec. Pub. 58,
& PpasjurIEnD) & 8 8 8 8 8 Fg, : 41 (1925).
o w s o © s 3 ns’ Electric Paste Co. Stearns’ Cal. Dept. Agr., Spec. Pub. 75,
= e =L E a ctric Rat and Roach Paste.. .. | 1.50 | 2.16 47 (1927).
e aR  eE e ted Drug Co. Elkay’s Rat and Cal. Dept. Agr., Spec. Pub. 75,
SRR R B e R R R R S 2.00 | 1.73 | 47 (1927).
s e :OQ S TR T 1I's Exterminating Co., West- Cal. Dept. Agr., Spec. Pub. 51,
= B e e g S S g g eld, N. J. Youell’s Rat Snap”. .. | 3-1%; | 0.63 52 (1925).
5 N 'z 8%g [&8a A Cloast . 0 Products, Inc., New York, N. Y. Cal. Dept. Agr., Spec. Pub. 51,
= OB ES G AT BT Sy e B T 2.00 | 0:11 | 52 (1925).
= W e .—(ga.gam e g & 3
A Gplercs gl G CreisenERd T
< 8 ol g E R R 1Contains corn starch and glucose
B ; S Aot fredede] Sl iz < ) 1 g 5
o ‘8 604 108 0F LR se o *Contains wheat starch and molasses.
52 o - g 5. e g é’%" e e o *Contains wheat starch, molasses and glucose.
b s e R & & -g-?é SlalNelg ‘Manufacture discontinued. : !
< M e o DR gé é -ﬂoz @ s *Guaranteed 97.00 per cent. inert matter (honey). Manufacture discontinued.
5 gﬁ LEn e s S8E | O& ®No potassium cyanide found present. : i
= Q;& ;A A QE~5 g:@o.ﬂ B a s s - "Guaranteed hydrocyanic acid 5/16 per cent; hydrochloric acid 5/16 per centz
N oF anBn® ¥SA A A BT S's KnO Aydrofluoric acid 5/16 per cent; ‘‘vertigrese,” blue stone and water 1 4/16 per cent;
'EN"" 3-93.§Op£ SoeRe & a8 = b ard, molasses, flour and corn meal 94 1/16 per cent. No hydrocyanic, hydrochloric
gmcjm g")é"m _E.Sg@g é’ é <:§ 2 ydrofluoric acids or copper found.
—
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Phenol Soap Solutions.
See Table X XVI.

Phosphorus Preparations.
See Table XXVII.

Pied Piper Rat and Roach Paste.
See ‘‘Phosphorus Preparations.’’

Pink Arsenoid (Lead'Arsenite.)
(ADLER COLOR & CHEMICAL WQORKS, NEW YORK, N. Y.)
Found: Lead oxide 49.58 per cent; combined arsenious oxide 40.02
per cent; free arsenious oxide 3.24 per cent; moisture 0.31 per cent; organic

matter, lead sulphate, etc., 6.85 per cent. The substance is colored with a
pink aniline residue.

Univ. of Cal. Coll. of Agr. Expt. Sta., Bull. 151, 26 (1903).

B.K.'B.
(JOHN LUCAS & CO., INC., PHILADELPHIA, PA.)
! Guaranteed. Found.
Total arsedicymetal ot il AR o0 R 21.00 21.64
Water-soluble arsenic, metal................. 1.00 0.87
ODDER T S S s et g el 15.50

N. J. Agr. Expt. Sta., Bull. 441, 13 (1926).

Plant Oil.
(B. G. PRATT CO., NEW YORK, N. Y.)
Found: Largely vegetable oils.
N. Y. Agr. Expt. Sta,. Bull. 384, 302 (1914).

Plant Tonic and Insecticide.
(BYRNE MFG. CO., OAKLAND, CAL.)

Declared composition: Tobacco stems, lime, sulfur, borax, oil of sassa-
fras (synthetic), geranium oil and water.

Found: Nicotine 0.22 per cent; free sulphur 0.39 per cent; faint test
for borax; very small amount of calcium oxide; sassafras and geranium oils
present. -

Cal. Dept. Agr., Spec. Pub. 34, 60 (1923).

Poison Bait Compound.
(CHIPMAN CHEMICAL ENGINEERING CO., INC., NEW YORK, N. Y.)

Guaranteed: Sodium arsenite 2.50 per cent; inert matter 97.50 per cent;
total arsenic 1.60 per cent; water-soluble arsenic 1.60 per cent.
Found: Total arsenic (metal), 0.98 per cent.

Conn. Agr. Expt. Sta., Sample 1825.

Poison Barley.
See ““Strychnine Preparations:’’

Poisoned Ant Syrup.
(SAN DIEGO HORTICULTURAL COMMISSIONER, SAN DIEGO, CAL.)
Guaranteed. Found.

Sedinm arsentte s tdiitle sl G T e 015 023
Cal. Dept. Agr., Spec. Pub. 66, 19 (1926).
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Poisoned Barley.
Poisoned Grain.

Poisoned Grain Squirrel Poison.
See ‘‘Strychnine Preparations’.

Poison Green.
(BANNENMAN CHEMICAL CO., SYRACUSE, N. Y.)

Found: Substance is artifically colored calcium arsenite. Arsenious
oxide, 38.4 per cent. '
N. V. Agr. Expt. Sta., Bull. 348, 98 (1912).

Poison Spray Tabs—Bordeaux Arsenate.
(EARL THOMAS CULTURE CORP, NEW YORK, N.Y.)

Guaranteed. Found.
fiotaliarsenic, metal . .. ... .. e L ln e T el 5.00 5.51
Water-soluble arsenic, metal . . ............ e 0.05 0.07
LB G R e A SR e L R R T 12.40

Maine Agr. Expt. Sta., Oficial Inspections 110, 56 (1923).

Poison Wheat.
See ‘‘Strychnine Preparations.”

Pomodust.
See “‘Niagara 90-10 Dusting Mixture.”

Potassium Cyanide.
(MANUFACTURER NOT STATED).

Found: Moisture 0.22 per cent; potassium cyanide 93.80 per cent
sodium cyanide 0.87 per cent; sodium chloride 1.15 per cent; potassium
ferrocyanide 0.75 per cent; fine dust 3.22 per cent.

~ Cal. Dept. Agr., Spec. Pub. 34, 25 (1923).
J

Potato Dust Mixture.
See “Nicotine Dusts.”

Potato Dust Poison.
(DELORO CHEMICAL CO., DELORO, ONT., CANADA).

~ Found: Total arsenic oxide 9.62 per cent; water-soluble arsenic oxide
0.10 per cent; cupric oxide 8.07 per cent.

Canada Dept. Agr., Div. Chem., Rept. Dominion Chemist (1928).

Potato Scab Destroyer.
L (AM. HORT. DISTRIBUTING CO., MARTINSBURG, W. VA.)
Found: Substance is an artifically colored solution of formaldehyde.
N. Y. Agr. Expt. Sta., Bull. 384, 301 (1914).

. Poultry House Spray.
(PURITY CHEMICAL PRODUCTS CO., SANTA ROSA, CAL.)

Guaranteed: Phenols 25.00 per cent; base, sediment and moisture 2.00
per cent.

Found: Phenols 25.00 per cent; mineral oils 53.90 per cent; water 0.40
per cent.

Cal. Dept. Agr., Spec. Pub. 75, 56 (1927).
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Pratt’s Carboleine.
See “‘Oil Emulsions, Mineral.”

: Pratt’s Dip & Dlsmfectant
See ‘‘Phenol Soap Solutions.”

Pratt’s Lice Killer.
(PRATT FQOD CO.)

g Guaranteed. Found.
Nicotine. . ... oy DA I e O DR Ry TR RN R b 0.34 0.72
Naphthalene et lEi i R SRR 5.60 5.88
Pyrethrum 0 e e 4.00 :

Cal. Dept. Agr. Spec. Pub 75, 40 (1927).

Premium Intestinal Cleaner.
* (GERMAIN SEED & PLANT CO., LOS ANGELES, CAL.)
Guaranteed. Found.

Sodifun bicarborite 3 E USRS o e 15.00 15.84
Cal. Dept. Agr., Spec. Pub. 75, 65 (1927).

Preparation B.
(THE INSECTICIDE CO., SAN FRANCISCO, CAL.)

Guaranteed: Inert matter, trace of butter color.
Found: Mineral oils 10.00 per cent; yellow color present; no ash.

Cal. Dept Agr., Spec. Pub. 51, 60 (1925).

Preparation No. 3
(THE INSECTICIDE CO., SAN FRANCISCO, CAL.)
See “‘Sodium Fluoride.”

Preparation No. 5.!
(THE INSECTICIDE CO., SAN FRANCISCO, CAL.)
Guaranteed. Found. Guaranteed. Found.
Calciiim arsenate e S bit i 7.00 3.48 3.25 3.80
Calcium arsenite . s el sia 1.00 2.83 . 2.50 2a ¢l

Cal. Dept. Agr Spec Pub 75, 26 (1927).

Prussic Acid.
See “Hydrocyanic Acid.”

P. S. C. Condensed Rosin Spray.
P. S. C. Fish Oil Soap.

See ‘“‘Soap.”
Puritol.
See ‘‘Albatross Puritol.”
Purity. .
(PURITY CHEMICAL PRODUCTS CO.)
Guaranteed. Found:
Sedium hypochlorite . vl ol el 1 4.00 e
Availabledhlorine s G oo L In G e B e Sy 4.04

Cal. Dept. Agr., Spec. Pub. 75, 61 (1927).

Pyrethro Fly Fluid.

(W. T. RAWLEIGH CO., FREEPORT, ILL.)
Not analyzed.

Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).

1 Two grades.
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: Pyrethrum

e Table XXVIII.
Pyrox.

See “‘Bordeaux Mixture-Lead Arsenate.”’

Q.

Qua-Sul.! ‘
(A. R. GREGORY, SAN FRANCISO, CAL.)
Guar. Found. Guar. Found. = Guar. Found.

ium polysulphide... ..... 7.04 .... 8.00 4.45 7.24
umfhiosulphate.‘. ..... SO s S G 1 B E S 60

s sl o0nC i T PSRl
b6 sravity . i e e G L s e S T )
. Cal. Dept. Agr. Spec. Pub. 66, 23 (1926).

Quick Action Fly Killer.
(QUICK ACTION PRODUCTS CO., BELL, CAL. )

Guaranteed. Found.

..................... S 39.90

[in, ) ER O e e O T L il 96.74
thyl Sallovilatel 0d e L il e 3.00 2.49

~ Cal. Dept. Agr., Spec. Pub. 51, 55 (1925).

Quick Action Lice Powder.
(QUICK ACTION PRODUCTS CO., LOS ANGELES, CAL.)

Guaranteed. Found.

......................... 1.00 0.05
.............................. 10.00
.................... 5.92
5 U ey i e G I e cl b 10.00 8.20
............................... 79.00

Cal. Dept. Agr., Spec. Pub. 51, 59 (1925).

Qykade.
(THE CHLORINE PRODUCTS CO., NEW YORK, N. Y.)

Found: Grams per 100 cc. total sohds 1.26; available chlorme 0.40;
tal chlorine, 0.71; calcium oxide, 0.64 per cent. Substanceis a mixture
calcium hypochlont@ and calcium chloride in solution.

Conn. Agr. Expt. Sta., Bull. 258, 376 (1924).

R.

Rajah Argentine Ant Poison.
(THE OWL DRUG CO., SAN FRANCISCO, CAL.)

; Guaranteed. Found.
flota] arsenic, metal (L il s 0.20 0.16
Water-soluble arsemicametal o e LAl e 0.20 0.16

Cal. Dept Agr., Spec. Pub. 34, 18 (1923).

Rat BIS Kit Paste.
See ‘‘Phosphorus Preparahons

1 Three Samples.
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~

Rat-Ex.
(CHEMICAL SPECIALTIES CO., LOS ANGELES. CAL.)
: Guaranteed. Found.
arium carbonate. .. ... i 20.00 26. 21
L S e e e e o e L SRR 80.00 e
Cal. Dept. Agr., Spec. Pub. 66, 34 (1926).
Rat-Go. 4
See “‘Leinen.”
Rat-Mum.
Rat-Nip.
Rat Poison (Mission).
See “Phosphorus Preparations’.
Rat Scent.
See “Strychnine Preparations’.
Rat Tex.
(CALIFORNIA REX SPRAY CO., WATSONVILLE, CAL.)
) Guaranteed. Found.
S ETTOUS OXIAC o o vv e e iie s oS niels siotias 30.00 31.66
 Cal. Dept. Agr., Spec. Pub. 75, 26 (1927).
Ravol.

See ‘“Phenol Soap Solutions.”
Rawleigh’s Insect Powder.
See “Pyrethrum.”
Rawleigh’s Louse Powder.
(W. T. RAWLEIGH CO., FREEPORT, ILL.)
Not analyzed.
Cal. Dept. Agr., Spec. Pub. 58, 48 (1925).
Rawleigh’s Stock Dip & Disinfectant.
See ““Phenol Soap Solutions.”
Red Cross Ant Destroyer.
(RED CROSS CHEMICAL CO., CINCINNATI, OHIO.)
Found: Borax 11.07 per cent; calcium oxide 13.12 per cent; sulphur
trioxide 18.56 per cent; gypsum and sassafras root present.
U. S. D. A., Bur. Chem., Bull. 68, 43 (1902).
Red Label Sheep Dip.
See ““Phenol Soap Solutions.”
Reliance Argentine Ant Poison.

(LANGLEY & MICHAELS CO., SAN FRANCISCO, CAL.)
Guaranteed: Arsenic, metal 0.11 per cent; sodium arsenite 0.20 per cent.
PFound: Arsenic, metal 0.13 per cent; sodium arsenite 0.22 per cent;

invert sugar 7.88 per cent; cane sugar 40.29 per cent; dextrin, etc., 1.82
per cent; water 47.67 per cent. ;
Cal. Dept. Agr., Spec. Pub. 58, 16 (1925).
Renol.

See ““Oil Emulsions, Mineral.”
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Revenge Lice Destroyer.
(1. D. RUSSELL c0.)

; ° Guaranteed. Found.
INaphthalonecilolmiet e a s e ey 2.00 3.57
SulphuT S RO RS R R e 5.00 5.35
Phenpls St vl i el e R e L et 0.80
Phenol'and creosote . s vy oo s iy S0t R T 5.00 5.92

Cal. Dept. Agr: Spec. Pub. 75, 41 (1927).

Rex Emulso.
See “0Oil Emulsions, Mineral.”:

Rex Fly Tox.
(CALIFORNIA REX SPRAY CO., BENICIA, CAL.)
Guaranteed: Active ingredients 100.00 per cent.

Found: Specific gravity, 0.8147; oil 100.00 per cent; no water or ash;
kerosene 92.50 per cent; safrole present.

Cal. Dept. Agr., Spec. Pub. 51, 56 (1925).
Rex Miscible Oil.

Rex Vulture Oil.
See ‘Oil Emulsions, Mineral.”

Rid-O-Germ.
(WESTERN CHEMICAL CO., INC.)
Guaranteed. Found.

Avdilable chlorine - siion IS TR lIE COITEEET 2.68

Waterano el L N e B DR e 87.28 87.45
Cal. Dept. Agr., Spec. Pub. 75, 61 (1927).

. Rip Van Winkle Fly Spray.
See “Oils, Mineral.”

Roach and Croton Bug Exterminator.
(PERFECTION MFG. CO., JERSEY CITY, N. J.)

Found: Borax 47.61 per cent; balance pyrethrum, corn meal and pink
coloring matter. :

U.S. D. 4., Bur. Chem., Bull. 68, 43 (1902).

: Roach and Water Bug Exterminator.
See ‘‘Phosphorus Preparations.’”’

See “Musrag.” Roach Doom.
Roachine.
(BROWN & ALLEN, ATLANTA; GA.)

Found: Borax 90.00 per cent; balance pyrethrum and blue coloring
matter.

U.S.D. 4., Bur. Chem., Bull. 68, 43 (1902).

Roach Liquid. :
(THE PIED PIPER SERVICE, PROVIDENCE, R, I.)
Found: Substance is a mixture of kerosene and methyl salicylate.,
Conn. Agr. Expt. Sta., Buil. 258, 376 (1924).

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. 337

Roach Powder.
(THE PIED PIPER SERVICE, PROVIDENCE, R. 1.)

simi 7 in 3.13 per
: ter 14.57 per cent; nitrogen 0.50 per cent; protein
3 thusr}:gf'cgv??f;S per &nt; ash 40.60 per cent; sodium oxide 18f8919er
ctmt: boric oxide 18.32 per cent; chloride 5.12 per cent; traces of si 1calt,
c:%'sulphate and phosphate. The substance is a mixture of a cereal,
orax and salt. ‘
Conn. Agr. Expt. Sta., Bull. 258, 376 (1924).

Roachsault.

(BARRETT CHEMICAL CO., NEW YORK, N. Y.)

5 i fluoride 85.00 per cent; water 2.53 per cent; aluminum
angoil;grcll .ogio(iielél r(ljf1.27uc;))er cent; fine sand 9.60 per cent; sodium sulphate
(by difference), 2.60 per cent.

‘U. S. D. A., Bur. Chem., Bull. 68, 53 (1902).

Rosin Spray.

See ‘‘Soaps.”

Rough on Rats.

E. S. WELLS ESTATE.) ;
( . Guaranteed. Found.

o oxide e 27)2. ég
e e B R SR R R A S s
i i sy g e S S R S i ¢

Y " Cal. Dept. Agr., Spec. Pub. 75, 27 (1927).

Royal Roach Powder.
(H. C. DUBRING & CO., CHICAGO, ILL.)

: i i t; arsenic
d: Borax 30.94 per cent; arsenious oxide 0.73 per cent;
m%%uiag per cent; some calcium and dye stuff. Substance is probably a
‘mixture of borax, London Purple and pyrethrum.

U.S. D. A., Bur. Chem., Bull. 68, 30 (1902).

S.

Salairacine.
(J. D. MCGREGOR, STAMFORD, CONN.)

Two Samples: Sample 17745.

: i b
Found: Moisture 0.90 per cent; acid-insoluble matter, 0.56 per cent;
nii:rz‘;,’}:lc},’l nitrogen none; lea% oxide 24.21 per cent; arsenic oxide 11.73 per
cent; iron and aluminum oxides 0.50 per cent; calcium oxide 25.64 per
per cent; magnesium oxide 17.33 per cent; carbon dioxide (by difference)
19.13 per cent.

Sample 19740.

Found: Nitrate nitrogen 1.95 per cent; arsenic oxide 10.54 per cent;
calcium oxide 17.67 per cen .

Conn. Agr. Expt. Sta., Bull. 242, 161 (1922).

Sanders Blue Dust 5-11.

(NEW YORK INSECTICIDE CO., MEDINA, N. Y.)
Guaranteed. Found.

R ODDET ./ v v s o o st oy W T LSS 9.00 11.10
Maine Agr. Expt. Sta., Official Inspections 122, 86 (1926).

6
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Sander’s Dust.
(MANUFACTURER UNKNOWN).

Found: Copper 6.10 per cent; arsenic 2.93 per cent: Arsenic is present
as calcium arsenate.

Conn. Agr. Expt. Sta., Bull. 258, 370 (1925).

San Jose Summer Oil.
See “Oil Emulsions, Mineral.”

San-U-Zay Scale Oil.
(THE GARDINER-JOHNS CO., ROCHESTER, N. Y.)
Found: The substance is largely a mixture of mineral and animal oils.
N. Y. Agr. Expt. Sta., Bull. 384, 301 (1914). g

Sapho “Fly X.”
(THE KENNEDY MFG. CO., MONTREAL, CANADA.)
Found: Specific gravity, 19° C., 0.844; flash point 67° C.; fire point

77° C.; residue at 100° C., 0.15 per cent; methyl salicylate 2.08 per cent.
Base is kerosene.

Canada Dept. Agr., Div. Chem., Rept. Dominion Chemist (1928)."

Sapho Liquid.
(THE KENNEDY MFG. CO., MONTREAL, CANADA).
Found: Specific gravity, 19° C., 0.844; flash point 67° C.; fire point

78° C.; residue at 100° C., 0.81 per cent; phenol 1.68 per cent. Base is
kerosene.

Canada Dept. Agr., Div. Chem., Rept. Dominion Chemist (1928).

Sarpa Pouliry Spray.
See “Oil Emulsions, Mineral.”

Scalecide.
(B. G. PRATT CO., NEW YORK, N. Y.)

Found: Substance is a mixture of mineral and vegetable oils and
naphthalene,

N. Y. Agr. Expt. Sta., Bull. 384, 302 (1914).

Scalybark Insecticide.
(DR. MESSIG, SANTA ANA, CAL.)
Found: Water 82.92 per cent; solids 17.08 per cent; lime-sulphur 3.00
per cent; sodium chloride 3.50 per cent; soap 3.00 per cent; free sulphur
and vegetable matter, etc. 4.30 per cent; no lead; a minute quantity of

arsenic. The substance is partly a yellow liquid and partly a black solid
containing some small leaves; it has'an ammoniacal odor.

Cal. Dept. Agr., Spec. Pub. 34, 57 (1923).

Schnarr’s Insecticide.
See ““Oil Emulsions, Mineral.”

Schrader Argentine Ant Powder.
(SCHRADER CHEMICAL CO., SAN FRANCISCO, CAL.)

Guaranteed: Sodium fluoride 68.00 per cent; sodium acid fluoride 8.00
per cent; all closed dalmatian flowers 7.20 per cent.
Found: Total fluorine 38.33 per cent.

Cal. Dept, Agr., Spec. Pub, 75, 63 (1927).
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Schrader’s Argentine Ant Syrup.

(SCHRADER CHEMICAL CO., SAN FRANCISCO, CAL.)
Guaranteed. Found.

0.20 0.20

B ions oxide L v v e s b
Cal. Dept. Agr., Spec. Pub. 75, 24 (1927).

Schrader’s Red Ant Powder.
(SCHRADER INSECT POWDERS CO., SAN FRANCISCO, CAL.?d e
teed: Sodium fluoride 55.00 per cent; sodu}m acid fluoride 10.
pex(-} :esgta;naleleclosed dalmatian flowers 20.00 per cent; inert matter 15.00 per

-Cerfl;cc;und: Total fluorine 30.14 per cent; organic matter 21.13 per cent.

_ Cal. Dept. Agr., Spec. Pub. 66, 37 (1926).

Scott & Gilbert Sheep Dip.
See ‘“Phenol Soap Solutions.”

Scrofularia.
(BENJ. HAMMOND, FISHKILL-ON-HUDSON, N. Y.) »
d: Moisture 4.91 per cent; ash 19.52 per cent; ether extract 7..35
pef gelgllt. Substance is a mixture of tobacco and pyrethrum colored with
lead chromate. .
" U.S.D. A., Bur. Chem., Bull. 68, 49 (1902).

Selenine.
(CHARLES DICKENS, OAKLAND, CAL.)
Found: Barium polysulphide 4.33 per cent; barium thiosulphate 0.39
per cent; selenium 0.23 per cent; tellurium trace.
 Cal. Dept. Agr., Spec. Pub. 58, 50 (1925).

Semesan.
(E. 1. DUPONT DE NEMOURS & CO., INC., WILMINGTON, DELL.).

Guaranteed: Hydroxymercurichlorphenol 35 per cent.; inert matter
65.00 per cent. 3

Fougd: Mercury 21.32 per cent; hydroxymercurichlorphenol 36.68 per
cent; ash 66.30 per cent; calcium oxide 16.72 per cent; silica 0.68 per cent;
iron and aluminum oxides 0.35 per cent; magnesium oxide 0.35 per cent;
carbon dioxide 16.79 per cent. The mercury compound is para-hy-
droxymercuri-orthochlorphenol, probably present as the sodium salt.
The inert matter is probably a mixture of calcium hydroxide and sodium
carbonate.

Conn. Agr. Expt. Sta., Sa nple 8932.

Semesan Bel.
(E. 1. DUPONT DE NEMOURS & CO., INC., WILMINGTON, DEL.).

Guaranteed: Hydroxymercurichlorphenol 10.00 per cent.
Found: Mercury 6.52 per cent.

Cal. Dept. Agr. Spec. Pub. 75, 62 (1927).

Sergeant’s Disinfectant.
See ‘““Phenol Soap Solutions.”
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' 70-10-20.

(J. R. GILLAM & BRO., BURLINGTON, N. J.)
Guaranteed. Found.
Lotal arsenic, metale s s ool ovn i it nh 1.80 1.80
Water-soluble arsenic, metal .. ... ... ... . .. . . : 0.30

T I R R E i L. 68.00 69.69
N. J. Agr. Expt. Sta., Bull. 441, 11 (1926). v :

70-10-20 Mixture.
See ““Niagara Mixture No. 150."

70-10-20 Sulfur Lead-Lime Dust.
(LUCAS-KIL-TONE CO., VINELAND, X. J.)
Guaranteed: Sulphur 70.00 per cent.

Found: Sulphur 66.48 per cent; total arsenic 1.93 per cent; water-
soluble arsenic 0.26 per cent.

N. J. Agr. Expt. Sta., Buil. 459, 11 (1927).

70-20-10 Dusting Mixture.
(MECHLING BROS. CHEMICAL CO., CAMDEN, N. 7.)

Guaranteed. Found.
Total arsente, metal’, L e 2.00 2.65
Water-soluble arsenic, metal. . ............... 0.50 0.12
Sulphur...... I R T U e el e L T 69.00 65.47

N. J. Agr. Expt. Sta., Bull. 459, 12 (1927).

75-5-20
(J. R. GILLAM & BRO., BURLINGTON, N. J.)

Found: Total arsenic 1.28 per cent; water-soluble arsenic 0.26 per cent;
sulphur 72.00 per cent. .

N. J. Agr. Expt. Sta., Bull. 441, 11 (1926).

S & G Pouliry Lice Powder.
See ““Sodium fluoride.”

Sheep Dip.
See ““Phenol Soap Solutions.”
Simplex.
(H. G. SMITH Co0., UTICA, N. Y.)
Guaranteed. Found.
SUIDIER 2R o aliS sl e, bk Lo Vo S0r Erh e 20.00 21.07
LT v T T AL S i i sy 55 e 2.61
LieBd ORI o t's s st 5 o st i s o it B o . 9.75

Mich. Agr. Coll, Expt. Sta., Spec. Bull, 74, 11 (1915).

Sin-O-lor.
(HUGH KNIGHT, RIVERSIDE, CAL.)

Found: Substance is a purple liquid containing nearly 1 per cent
potassium permanganate and 0.62 per cent sodium sulphate,
Cal. Dept. Agr., Spec. Pub. 34, 58 (1923).

S. J. Nicotine Dust.
See “Nicotine Dusts."”

ékalene.

Skalol.
See ““Oil Emulsions, Mineral.”’

Skinner’s Arsenate Bordeaux.
See “‘Bordeaux Mixture-Lead Arsenate.”

Skinner’s Special 30-70 Copper Lime Dust.
(SKINNER MACHINERY CO., DUNEDIN, FLA.)

; Guaranteed.
( 10.00
e e S e R T

N. J. Agr. Expt. Sta., Bull. 407, 16 (1924).
Slugall.
(GERMAIN SEED & PLANT CO., LOS ANGELES, CAL.)
Guaranteed.
lilicotine. ... .. R T Bl e (1) (1)8
flltal arseniotis oxide: | Ll s i el s "

 Water-soluble arsenious oxide. ............... 0.63

R bl enic . s s e D Tl e 5.00
Cal. Dept. Agr., Spec. Pub. 75, 38 (1927).
Slug Shot.
(HAMMOND’S SLUG SHOT WORKS, BEACON, N. Y.)
Guaranteed.
e LT s SRS SR L e 6.00
Mo tal arsenic, mietal. . il v ssiutin il s il o om o 0.79
Water-soluble arsenic, metal. . .....:......... trace
WRET s S By el v s e e B s 6 0.91
sl R AR S M Ea bl trace
BEEGe Carholic a0id . i iie - i waiaionets botsie s milse 0.40

Copper sulphate and copper arsenate declared present.
Conn. Agr. Expt. Sta., Bull. 242, 159 (1922).

Slug Slugger.

(MICHEL & PELTON CO.)
Guaranteed.

alcium arsenate. .. ...« :audi et T A T e 3.00
~ Cal. Dept. Agr., Spec. Pub. 75, 27 (1927).

Small’s Snail Poison.
(SMALL’S SEED CO., RIVERSIDE, CAL.)

Guaranteed.

B o110 ATSENEtEn 04 ol b aca 1550 e ey e b 2.80
Cal. Dept. Agr., Spec. Pub. 75, 27 (1927).
Snailex.

(THE FERTILSPRAY CO., LOS ANGELES, CAL.)

Guaranteed.
IBerrous sulphabes : 4w s i v o mevis 4 sshd i die s o 20.00
BIBTIC STIPRATE « o A et s i 358 6 38 53 9005 0 B0 20.00
(EODDEE SUIDPHATE:.. . 0 oo vl i o ik oy & o et ek 0SS 0.45

Cal. Dept. Agr., Spec. Pub. 75, 45 (1927).
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Found.
12.11

Found.
0.12
0.37
0.25
1.10

Found.
0.89
0.12
1.01

0.04
present

Found.
4.76

Found.
3.80

Found.
20.06
32.39

1.25
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Snail Foil.
(AN-FO MFG. CO.)
Guaranteed. Found.
Hreeisulphue S50t o cuis Su eine Ui s i o 3.00 2.88
BRENOIEN s in e o, st e sLree 2.00 2.28
Sodtimsilorides SUE Sa e sl nie e e A 1.00 1.36
MiineralioiliZmatdl ddvs e B R LR B Lk 8.00 8.77
Cal. Dept. Agr., Spec. Pub. 75, 40 (1927).
Snail Poison.
See “Small’s €nail Poison.”
_Snarol.
(THE ANTROL LABORATORIES, INC., LOS ANGELES, CAL.)
Guaranteed. Found.
Caleium grsenate: ool oe o ins s At a i Jen i 3.50 5.17
Datakardsenicytmetall sy i Eie  ha 1.32 1.95
Inert matfercs o fons = 00 Bl R dus et s s 96.50

Conn. Agr. Expt. Sta., Sample 8935.

Soap.
See Table XXIX.

Soap, Sulfo- Toba.cco Plant & Animal.
See “Nicotine Soaps.”’

Soap, Sulpho-Tobacco.
See “Sulpho-Tobacco Soap.”

Soap, Tobacco.

See ““Nicotine Soaps.” 3
Soda-Sulfur Compound.

(W. C. COLLINS, SAN FRANCISCO, CAL.)

Found: Water-soluble matter, 68.44 per cent; sodium polysulph1de
0.80 per cent.

Cal. Dept. Agr., Spec. Pub. 34, 32 (1923).

Sodium Fluoride.
See Table XXX,
Sodium Fluosilicate.
(VIRGINIA-CAROLINA CHEMICAL CORP., RICHMOND, VA.)

Found: Sodium fluosilicate 79.39 per cent; sodium fluoride 16.45 per
cent; sodium carbonate 0.75 per cent; undetermined 3.41 per cent.

Conn. Agr. Expt. Sta., Sample 7505.

; Solbar.
~ See “Barium Tetrasulphide.”

Sol-o-cree.
- See ““Phenol Soap Solutions.”

Soluble Arsenoid.
See ‘“Watson,”

Soluble Oil.

Soluble Oil Spray.
See “‘Oil Emulsions, Mineral.”

Soluble Sulphur Compound.
“Nicotine Dusts.”
Soluble Sulphur Solution.!
(NIAGARA SPRAYER CO., MIDDLEPORT, N. ¥.)

V. Agr. Expt., Sta., Bull. 384, 296 (1924).

Solutmn of Cresol.
“Phenol Soap Solutmns

S. 0. S. Sterlmg 0Oil Spray.
 ““0Oil Emulsions, Mineral.”

Sow-Bug Destroyer.

(CHAS. C. NAVLET CO., SAN FRANCISCO, CAL.).

iaranteed: Copper aceto-arsenite 8.00 per cent.
und: Arsenious oxide 10.94 per cent.

Dept. Agr., Spec. Pub. 75, 27 (1927).

Sow-Bug-Go.
e “Leinen.”’
Sow-Bug-Killer.
(SAN JOSE SPRAY MFG. CO., SAN JOSE, CAL.)

Guaranteed: Copper aceto-arsenite 8.00 per cent.
nd: Arsenious oxide 10.76 per cent.

Dept. Agr., Spec. Pub. 75, 27 (1927).

Special Dry Mix.
(THE KIL-TONE CO., VINELAND, N. J.)
yund: Sulphur 54.64 per cent.
. J. Agr. Expt. Sta., Bull. 441, 7 (1926).

Special Filled Capsules No. 173935,
(ELI LILLY & CO., INDIANAPOLIS, IND.)
und: Nicotine 15.82 per cent.
al. Dept. Agr., Spec. Pub. 66, 26 (1926).

Special Mixture 154A.

Special Mixture No'. 161 Potato Dust.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)

Guaranteed.
8 foetic metalisel e AR T e T S 7.40
er-soluble arsenic, metal. o\ o e ook 0.50
.................................... 6.00

 N. J. Agr. Expt. Sta., Bull. 407, 14 (1914).

Special Mixture M 163.
Spécial Mixture No. 221,
Special Mixture No. 274.

1Two Samples.
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Guaranteed. Found. Guaranteed.

bl e e R B S 58.00 58.21 57.00

343

Found.
58.16

Found.
8.65
0.22
7.31




TABLE XXIX. Soar ‘ 7

- >

Soap 9

E :

Total i 2 B E

: =] 1] o Q

. Manufacturer or Distributor o i = g < | 2
iR = - g § - 2 = 5 Publication %

é (;g = ‘T 5 S a - &

EpTela Pol el oslig g 2 3

g B z = 5 g 5 g 5 a

& 3 & 2 E & 2 7 8 <3

: o]

California Pest Control Co. Calpest % 2 % % “ % % L %" Cal. Dept. Agr., Spec. Pub g
o Whale Ol........ iR o DL BB | T G0 Bg e sl i 75,54 (1927).
alifornia Spray Chemical Co., Watson- : Cal ,Dept Agr' Spec. Pub, £

- ville, Cal.” Ortho Liquid .. ......... ot M g e SO e R Ty gl 58,46 (1925). . @
California Spray Chemical Co., Watson- =0l e t. Agr., Spec Pub. 3
ville, Cal. Ortho Whale Oil. . ...... gl TR S G R e e | s stz
Roy E. Campbell, Alhambra, Cal. e 0al ,Dept Agr' Spec. Pub g"
Citrus Washing Powder?..... .. .. ... SRR F T elmssae ks S haigg o 34,50 (1929)" = = = o
Gan.ezl‘lalo(_lll;emlcal Co., New York, N. Y, ‘ " | Conn Agr Exp't Sta., Bull =
ISHGHIE =S e e el e e o e ey : ) ), -
e St o e bbb v [ ono 60 (o Z

Cal. Germain Rish Oil*. ..... .. ... S TR T R e S Ca51'1 33"89‘%%" s
Germain Seed & Plant Co., Los Angeles, : Cal ’Dept Agr. Spec. Pub

Cal. Germain’s Rosin Wash...... .. P i3 T0 1620 198605 L b leae0 | sl a0 (ioze) s
Johnson & Musser Seed Co., Los Angeles, 0 5-9 A Bis Chem 24
R JEM Rl dmeigaet o s e e B Dl n o0 e U Sl B (1903). ' &
Langley & Michaels Co. Hard Fish Oil" |64.40 [39.60 | ... | .. 2o g0s| = [ 17| | o Cal. Dept. Agr., Spec. Pub, & !
Mgnufacturer unknown. Lennox To- ‘ Ca'{.5 ,D5§p$:19§2‘ Spec. Pub EI )
Rchoke Sonl . e e o e B e ol
e

(=]

Water guaranteed 67.009%.

?Trace of phosphate present.

*Two samples of this soap were examined only to see whether they were potassium or sodium soaps. One was a sodium soap, the
other chiefly potassium soap.

‘Glycerine 4.21 per cent.

SInert matter guaranteed 30.00%,.

*Fatty anhydrides 25.30 per cent; resin anhydrides 34.67 per cent; sodium oxide 2.92 per cent; potassium oxide 1.82 per cent.

7Oils 24.90 per cent. g

8Water guaranteed 35.60%.

9No nicotine found.

oTnert matter guaranteed 30.009.

Water guaranteed 40.009.

2Alkali guaranteed 10.009,.

BWater guaranteed 36.009%,.

Michel & Pelton Co., San Francisco, Cal. Cal. Dept. Agr., Spec. Pub.
Mapco Rosin Soap for Spray........ SSal e S S e e LR e e ) 51, 40 (1925).
Michel & Pelton Co., San Francisco, Cal. Cal, Dept. Agr., Spec. Pub. =
Mapco'Whale Oil.................. SaiaedlbsusOn e Bl S o O S S SR G ERE A e s R 75, 54 (1927). g
Miller Products Co., Portland, Ore., | Ore. Agr. Expt. Sta., Cir. 84, g
Whale=Oil e s s e 60002167 Q08 [t bt - S e e R e 15 (1927). o
Mt. Hood Soap Co., Portland, Ore. Ore. Agr. Bxpt. Sta., Cir. 84, &
BelbroWhale®0il. - = - = = st OB e (0 e et Rl e F il e S s S R e e 15 (1927). e
Chas."C. Navlet Co. Naveo Whale Oil | ..o 250090 ) ... [ ... 6940 .. . | ) 7 lea Dept. Agr., Spec, Pub. =
: 75, 54 (1927). s
Pacific Soap Co. P. S. C. Condensed .| Cal. Dept. Agr., Spec. Pub. -
RosinSptay. Lo 0 o0 95.00-153, 36| 5 b s B8l 08Tl o e e Sl 75, 54 (1927). =
Pacific Soap Co. P. S. C. Condensed Cal. Dept. Agr., Spec. Pub. =
RostnSpray 200 o - oo e RS TR R Wl Sl e e e e D e e e 75, 54 (1927). o
Pacific Soap Co. P. S. C. Condensed Cal. Dept. Agr., Spec. Pub. &
Rosin Spray....... e It a2 000 e S B L DB e s il e e 75,54 (1927). : 5
Pacific Soap Co. "P.S € Fish Ol - f. 5175007685 | s = e ezilanszl 0 2 el Dept. Agr., Spec. Pub. 1w
75, 55 (1927). a
Perfecto Spray Mfg. Co., Los Angeles, Cal. Dept. Agr., Spec. Pub. & .
Cal.oPerfecto Rosin Paste ..l o s §8.26 [k i B350 e agg el = 58, 46 (1925). :
4
o
Q
=
2
=]
=
o
o]
=
&

G¥e
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Concluded.

TABLE XXIX. Soar
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Special 210 Dust Mixture.
' See “Nicotine Dusts.” ‘
! Special Mixture S 155 A.
See ‘“‘Nicotine-Sulphur Dusts.”
; Spratt’s Dip.
See ‘““Phenol Soap Solutions.”
TasLe XXX. Sobrum FLUORIDE
Sodium
Fluoride
fac Distrib
anufac:;?;i;ndlsnl a3l § Publication
g -
%o %
: . Cal. Dept. Agr., Spec. Pub. 51,
e G o s 5098 70 59 (1925).
i Cal. Dept. Agr., Spec. Pub. 75,
Dugger Co. Talcimized. . .| 65.00 | 70.17 62 (1927).
cticide Co., San Francisco, Cal. Dept. Agr., Spec. Pub. 75,
i obhoration No. @b i o0 | o 93.27 63 (1927).
Cal. Dept. Agr., Spec. Pub. 75,
lellan & Co. McClellan’s| 95.50 | 95.31 62 (1927).
5. Cal. Dept. Agr., Spec. Pub. 75,
€ hemicdl Co. . ... 0000 90.00 | 97.56 62 (1927).
nery, Ward & Co., Port- Ore. Agr. Expt. Sta., Cir. 84,
i a e PR TSI B B 65.00 | 98.60 15 (1927).
Gilbert Co.” S&G Poultry ) Cal. Dept. Agr., Spec. Pub. 75,
................. 90.00 | 96.58 62 (1927).

Spratt’s Lice Powder.
(SPRATT’'S PATENT, LTD.)

: Guaranteed.
B Btalc oo el T e X 40.090
Cal. Dept. Agr., Spec. Pub. 75, 63 (1927).
Spray Moore Weed Killer,
(KIRK, GEARY & CO.)
: . Guaranteed.
o cnionsoxiden i R ie il s R B 30.00

‘Cal. Dept. Agr., Spec. Pub. 75, 25 (1927).

Spray Mulsion.
See ‘“Oil Emulsions, Mineral."”

found 5.40 per cent.; “inert fossil flour”’, guaranteed 7.60 per cent.

Found.

37.06

Found.

26.74
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Squirrel Peison.
See ‘‘Strychnine Preparations,”

Squirrel P01son-Phosphorus
See ‘““Phosphorus Preparations.”

-

Stallard’s New Lice Exterminator.
(MANUFACTURER NOT STATED.)

Found: Moisture 0.16 per cent; free sulphur 73.51 per cent; ferrlc oxide

23.73 per cent; silica 1.53 per ceht.
Cal. Dept. Agr., Spec. Pub. 51, 11 (1925).

Star Water. ]
(MANUFACTURER UNKNOWN.)
Found: Available chlorine 2.64 per cent.
Conn. Agr. Expt. Sta., Bull. 258, 377 (1924).

Stearns’ Electric Rat and Roach Paste.
See ‘““Phosphorus Preparations.”

Steraklene.
(CONNECTICUT CHEMICAL & DISINFECTANT CO., NEW HAVEN, CONN.)
Guaranteed. Found.
Soditm hypoclhilarite i Sl TN BRIV S 1iey 1 8.00 6.13
Available chlorime c Ll o i i el sie e TR G586
Inertimatier oniils 3 SEnatisins soe 3t o g Uiin 92.00 Nk

Conn. Agr. Expt. Sia., Sample 9466.

Sterilac
(THE STERILAC CO., NORTH CHICAGO, ILL.)

Guaranteed: Active ingredient 94.00 per cent; inactive (mono- -hydrated
sodium carbonate), 600 per icentli v iAn alkaline chloramine mixture

readily soluble in water.”
Found: Chloramine T, 94.24 per cent

Conn. Agr. Expt. Sta., Sample 9658.

Sterling Argentine Ant Poison,
(WESTERN WHOLESALE DRUG CO., LOS ANGELES, CAL.)
Guaranteed. Found
Arsenio metaliy i e 0.18 0.12
Cal. Dept. Agr., Spec. Pub. 58, 17 (1925).-

Sterling Oil Spray.
See “011 Emulsions, Mineral.”

Sterlingworth Cut Worm Killer.
(STERLING CHEMICAL CO., CAMBRIDGE, MASS.)

Guaranteed. Found.
Total arscalousoxide i TS o ot ree T 1.00 1.99
Water-soluble arsenic, metal. .. .............. 0.07 1.40

Conn. Agr. Expt. Sta., Bull. 242, 159 (1924).

Sterlingworth Weed Killer.

(STERLING CHEMICAL CO., CAMBRIDGE, MASS.)
Guaranteed.

s LG e R S RS e R 30.00
Cal. Dept. Agr., Spec. Pub. 34, 20 (1923).

Stott’s Fir-Tree Oil Soap.
See ““Soap.”

Strawberry Weevil Bait.
(M. R. FORSELL, SEATTLE, WASH.)

rsenate.

. Strychnine Preparations.
See Table XXXI.

Success Special Insecticide.
(VICTORY TREE SPRAY CO., LOS ANGELES, CAL.)
Guaranteed.

B Ly gy ol e el I T Gl 6.00
T R OO o RN S EC S s Y 23.00
B corbonate s Pk gt B e Vi 39.90

...................................... 10.00

............................... 22.00
Cal. Dept. Agr., Spec. Pub. 58, 49 (1925).

Success Tree Spray.
(8. D. BLANCHARD, PORTERVILLE, CAL.)

Guaranteed.
S ST TN N Cele I o R R HeLl
sl R SR S R T e 20.00
B i miteate) ) Dol e e e 20.00
Eoditm carbonate . Lo ol g s I 35.00
G AT SR R e e LS SRR It 12.00
Biicent matter, il e el e R T 11.00
Cal. Dept. Agr., Spec. Pub. 51, 55 (1925).
Sulco-V. B.
‘:- See “Oil Emulsions, Mineral.”
1\ Sulfene.
- (F. A. FRAZIER CO., SAN FRANCISCO, CAL.)

K ) |> Guaranteed.

| . Sodium polysulphide......... G e s 6400

' R Sodium thiosulphate. . o (ool di e ool 22.00

5 B irce sulphar ()l st b e 2.00

I B S odium stlphate, v - ou b L 4.00

l\: BV ater b e R T 8.00

# Cal. Dept. Agr., Spec. Pub. 66, 23 (1926).
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Found.
30.10

Found: Total arsenic oxide 1.54 per cent; water-soluble arsenic oxide
.61 per cent; calcium oxide 0.42 per cent; magnesium oxide 1.42 per cent;
- moisture 7.24 per cent. Substance is dried apple waste plus magnesium

Canada Dept. Agr., Div. Chem Rept. Dominion Chemist (1928).

Found.
7.20
22.44
32.99
9.27
27.41

Found.
8.72
15.63
19.62
38.70
12.04

Found.
65.76
25.60

0.45




CONNECTICUT EXPERIMENT STATION

350 BULLETIN 300
TABLE XXXI. STRYCHNINE PREPARATIONS
Strychnine
Manufacturer or Distributor 2 g e
dSd Braaa 2 - Publication
Bl g
o =]
5 £
Yo vz :
G. H. Benedict and Co. O K. Squirrel | Cal. Dept. Agr., Spec. Pub.
POTSORL, i o s sl geatis S ol R 0.40 0:17 75, 46 (1927).
Brunswig Drug Co., Los Angeles, Cal. Cal. Dept. Agr., Spec. Pub.
Brunswig Squirrel Annihilator..... 0.28 66, 28 (1926).
California Spray Chemical Co., Wat- Cal., Dept.. Agr., Spec. Pub.
sonville, Cal. Ortho Gopher Poison [90.00 89.60 75, 46 (1927).
California Spray Chemical Co., Wat-
sonville, Cal. Ortho Penetrating Cal. Dept. Agr., Spec. Pub.
PoisonedBarley 00 il e 0.3125 | 0.443 | 66, 27 (1926).
California Spray Chemical Co., Wat-
sonville, Cal. Ortho Penetrating Cal. Dept. Agr., Spec. Pub.
Poisoned Bagley bl iilheias ke Lis 0.3129 | 0.38 66, 27 (1926).
Coffin-Redington Co., Noxem Squirrel Cal. Dept. Agr,, Spec. Pub.
and Gopher Tistppl A g e 0.30 0.29 75, 46 (1927).
B. E. Cole, Hollister, Cal. County Cal. Dept. Agr., Spec. Pub.
Farm Bureau Mixture2 s .. oL i) 0.55 51, 51 (1925).
Diamond Milling Co., Livermore, Cal. Cal. Dept. Agr., Spec. Pub.
Poisoned Batlev:l U vl 0.41 0.33 58, 38 (1925).
Herbert F. Dugan. Poisoned Barley. | 0.25 0.26. |Cal. Dept. Agr., Spec. Pub.
75, 46 (1927).
Herbert F. Dugan. Strychnine Alka- Cal. Dept. Agr., Spec. Pub.
Ioidi s e S s e e 99.66 75, 46 (1927).
Dupins Chemical Co., Fort Dodge, Ia. Cal. Dept. Agr., Spee. Pub.
Gophet:Get:leriiyl Lhe Oainie it gL 0.310 | 34, 53 (1923). - -
Dupuis Chemical Co. Gopher-Go... | 0.25 0.37 |Cal. Dept. Agr., Spec. Pub.
75, 46 (1927).
Fort Dodge Chemical Co., Fort Cal:. Dept. Agr., Spec. Pub.
Dodge, Ia.. Gopher Deatht. ... . 0.35 34, 53 (1923).
Germain Seed & Plant Co., Los An- Cal. Dept. Agr., Spec. Pub.
geles, Cal. Go-For- Gopher*‘ ...... 0.31 0.05 51, 51 (1925).
Germain Seed & Plant Co., Los An- Cal. Dept. Agr., Spec. Pub.
geles, Cal. Go-For- Gopher5 ...... 31.00 0.15 51,51 (1925)..
Kirk-Geary Co., Sacramento, Cal. Cal. Dept. Agr., Spec. Pub.
Capital Squitrel Poison i 00 0 0.24 0.23 58, 38 (1925).
Kirk-Geary Co., Sacramento, Cal. Cal. Dept. Agr., Spec. Pub.
Dead Shot Squirrel & Gopher Killer | 0.25 0.25 58, 38 (1925).
Kirk-Geary Co., Sacramento, Cal. Cal. Dept Agr =bpes. ' Bub.
Dead Shot Squirrel & Gopher Killer | 0.24 0.21 58, 38 (1925).
Langley & Michaels Co., San Fran-
cisco, Cal. Hall’s nghtmng Sqmrrel Cal. Dept. Agr., Spec. Pub.
and Gopher Baison il o et 0.3478 | 0.32¢ 66, 28 (1926). (

ICyanide, guaranteed 0.10 per cent; found trace.
2Sample is poisoned wheat sweetened with saccharin.
3Sample is'a poisoned mixture of raisins and figs.
+Tablets sweetened with sugar and having an odor of anice.

5Sample is poisoned raisins.
6Strychnine sulphate.

.TABLE XX XI.
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Strychnine
3 o s ¥ Gl 2
Manufacf:a\;r;x};;ﬁstrnbutor é l?ublication
@ o
:_3 g
3 3
& =
3 % | %
& Michaels Co., San Fran-
Hall’s Lightning Squirrel Cal. Dept. Agr., Spec. Pub.
G’phex DS tegades g .328 0.308 66, 28 (1926).
Leinen Chemical Co., San
co, Cal. Leinen’s Poisoned Cal. Dept. Agr., Spec. Pub.
........................ .3125 | 0.449 66, 28 (1926).
Leinen Chemical Co., San
isco, Cal. Leinen’s Poisoned Cal. Dept. Agr., Spec. Pub.
........................ .40625| 0.36 66, 28 (1926).
Leinen Chemical Co., San
sco, Cal. Morse’s Gopher Cal. Dept. Agr., Spec. Pub.
e e S R C N R .8125 | 0.27 75, 46 (1927).
Leinen Chemical Co., San
sco, Cal. O-Kay Gopher Cal. Dept. Agr., Spec. Pub.
L e i G R I OH .25 0.23 75, 46 (1927).
en Chemical Co., San
0-Kay Poisoned Cal. Dept. Agr., Spec. Pub.
....................... .25 0.24 58, 39 (1925).
retter, Monterey, Cal. Long Cal. Dept. Agr., Spec. Pub.
iretter’s Squirrel Poison. . . .. 520 0.324 66, 28 (1926).
Ity Co. El Roy Gopher Cal. Dept. Agr., Spec. Pub.
..................... 0.25 51, 51 (1925).
., San Francisco Cal. Dept. Agr., Spec. Pub.
pi Poisoned Barley .. .... .30 0.288 66, 28 (1926).
ert Co., San Francisco, Cal. Dept. Agr., Spec. Pub.
_espi Poisoned Wheat... ... 530 =32 Cal.75, 46 (1927).
it Co. Wait’s Squirrel and Cal. Dept. Agr., Spec. Pub.
B aan .20 0.21 58, 40 (1925).
holesale Drug Co. Western Cal. Dept. Agr., Spec. Pub.
................. ST 0.26 66, 28 (1926).
- Willett, San Francisco, Cal.
ﬁleesSqmrrel& Gopher Poison s 0.61 |Cal. Dept. Agr., Spec. Pub.
58, 40 (1925).
Moore. Moore’s Prepared Cal. Dept Agr., Spec. Pub.
B om0 e T .32 0.33 75, 46 (1927).
Gopher Cal. Dept Agr., Spec. Pub.
........................... .20 0.30 75, 46 (1927).
0ods Chemical Co. Rat Scent .20 0.29 |[Cal. Dept. Agr., Spec. Pub.
75, 46 (1927).

rychnine sulphate

mple is a mixture of poisoned raisins, wheat, ete.
nic guaranteed 0.75 per cent; found 0.57 per cent.
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Sulfo.
(MILLER PRODUCTS CO., PORTLAND, ORE.)
Guaranteed. Found.
SUlpIEL S TR i Al S e 90.00 85.50

Ore. Agr. Expt. Sta., Cir. 84, 11 (1927). -

" Sulfocide.

(B. S. PRATT CO., NEW YORK, N. Y.)
Two samples: 3

Sample 18457,

Guaranteed: 30 per cent suLphur as sodium polysulphide and thio-
sulphate.

Found: Total sulphur 29.25 per cent; thiosulphate sulphur 1.84 per
cent; sulphate sulphur 0.10 per cent; sulphlde sulphur 27.31 per cent.

Conn. Agr. Expt. Sta., Bull. 242, 160 (1922).

Sample 2506.

Guaranteed: Sodium polysulphide 39-40 per cent; sodium thiosulphate
1-2 per cent; inert matter 58-60 per cent.

Found: Total sulphur 338.78 per cent; monosulphide sulphur 7.79 per
cent; thiosulphate sulphur 2.56 per cent; sulphate sulphur 0.25 per cent;
polysulphide sulphur 23.18 per cent; sodium polysulphide (calculated as
the pentasulphide), 38.48 per cent.

Conn. Agr. Expt. Sta., Bull. 272, 146 (1926).

Sulfodust.
See “‘Sulphur.”

Sulfo-Tobacco Plant and Animal Soap.
See ““Nicotine Soaps.'’

Sulfur,
See ‘‘Sulphur.’”’

Sulfur Dusting Mixture Formula No. 5
See ‘“‘Naco.”

: Sulfur-Lime.
See the following:

Dry Mix Sulfur-Lime.
80-20.
Kasulime.
Leinen’s Mildew-Go.
Mechling’s Dry Mix.
New Jersey Dry Mix Sulfur-Lime.
Niagara Dry Mix.

Sulfur-Nicotine Compound.
See ‘‘Nicotine-Sulphur Dusts."”

Sulpho-Arsenate Mixture.
(THE KIL-TONE CO., VINELAND, N. J.)

(THE KIL-TONE CO., VINELAND, N. J.)
(See also “Green Cross'’)

. J. Agr. Expt. Sta., Bull. 441, 12 (1926).

Sulphur Carbolate of Lime.
e “Whitney."”

‘“‘Sulpho-Tobacco” Soap.
(R. W. HUNT, SAN JOSE, CAL.)

RS s e S e I 0.18
................................... 3.88
. Dept. Agr., Spec. Pub. 34, 47 (1923).

Sulpho-Tone.
(LUCAS-KIL-TONE CO., VINELAND, N. J.)
aranteed: Sulphur 60.00 per cent.

5 per cent,
N. J. Agr., Expt. Sta Bull. 459, 8 (1927).

Sulphur.
See Table XXXII.

Sulphur-Arsenate Dust 83-15.
(JOEN BACON, GASPORT, N, Y.)
Guaranteed.

raRE S L L e 2.80

- Conn. Agr. Expt. Sta., Bull. 272, 147 (1925).

Sulphur-Arsenate Dust 90-10.
(JOHN BACON, GASPORT. N. Y.)

Guaranteed.
Total arsenic, AR RO e MR o A 1.90
Water-soluble atsentermetaltl e e LRt 0.10
T e e N R SR VI e 88.50

Conn. Agr. Expt. Sta., Bull. 272, 147 (1925).

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC. .

Guaranteed.
L ek R el SRR PR e e SIS G, 68.00
Wy cenic, metal’ . 0 an SR
soluble arsenic, metal. . . .. ..o on e
J. Agr. Expt., Sta., Bull. 407, 13 (1924).
Sulpho-Arsenate Powder. -

Guaranteed.
[ lecenicmetal . o000 9.48
s o1 oluble arsenic, metal. ... Ll il 0.66
................................... 48.50

Guaranteed.

Found.

68.57
2.47
0.19

Found.
9.69

49.73

Found.
0.03
0.78

nd: Sulphur 62.48 per cent; coarser than 100 mesh, 0.86 per cent;
100 mesh, 99.14 per cent; 200 mesh, 57.37 per cent 300 mesh,

Fouﬁd.
2.44
0.14

84.75

Found.
1.86
0.11

88.27




TaBLe XXXII. SULPHUR

(98]
— O
Sulphur e
Manufacturer or Distributor % Publication a
and Brand b= 5 ()
5 o b e
e .
5 & E 4 e 2
2
, %ol % % g
Batelle & Rennick, New York, N. Y.! / =
9915 % Pure Superfine. Commercial | 99.50 [99.70 | .... | .... i N. J. Agr. Expt. Sta., Bull. 459, 8 (1927).
Cabco Supply Stores. Cabeo Flour.. | 90.00 |91.402| .... | .... . Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). %,
Cabeo Supply Stores. Cabco. ...... 9200903 CHO=ET ol e et Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). &
California Associated Buyers Co., i 7
Fresno-Selma, Cal. “Lilly”’....... [100.00 |99.86 | 0.12 | 0.02 [Sublimed| Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). 2
California Rex Spray Co. Rex Sulfur Zpe o
Paste. B S (IS o= ol e 46,0048 .92 00 coel IS s T Cal. Dept. Agr., Spec. Pub. 34, 57 (1922). 5
California Spray Chemical Co., Wat- -
sonville, Cal. Ortho Dusting. .. .. 99.00 199.32 | 0.09 | 0.12 |Milled Cal. Dept. Agr., Spec. Pub:b8, 23 (1925). =
California Spray Chemical Co., Wat- Yo i
sonville, Cal. Ortho-Milled?. . .. .. Ry, 0087 20 o Bzt o= s Cal. Dept. Agr., Spec. Pub. 34, 26 (1922). &
California Spray Chemical Co., Wat- 2
sonville,=Cal. Ortho Suil. - . co.. 199.50 | 0.33 | 0.10 (Milled Cal. Dept. Agr., Spec. Pub. 58, 23 (1925).
California Spray Chemical Co., Wat-
somvalle, Cal.” Opthos =8 L = 99.00 [99.48 | 0.45 | 0.08 |Milled Cal. Dept. Agr., Spec. Pub. 58, 23 (1925).
California Spray Chemical Co., Wat- td
sonville, Cal. Ortho Wettable. .... 90.00 192.65 | 1.83 | 3.52 e 2% Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). &
Rl iCGody.s Ventilatedts . b woid 2 o199 69120, 21 1010 e Cal. Dept. Agr., Spec. Pub. 34, 26 (1922). &
D. F. DeBernardi & Co. L. Chambon &
Fals S PLLEioe i d e e 100.00 199.88 | 0.12 | none [Sublimed| Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). =2
F. A. Frazier Co. Frazier’s B-7 Dust- e
e e s (R AT el e S e e 100.00 {99.67 | 0.21 | 0.12 |Milled Cal. Dept. Agr., Spec. Pub, 51,21 (1925). = >
o
=}

F. A. Frazier Co. Frazier's Dus [ e : . i o , gL
Hulphur B0 ol e e )1.62 .22 | 8.16 |Milled | Cal. Dept. Agr., Spec. Pub. 58, 23 (192

General Chemical Co., San Francisco, ! 3
Cal, Orchard Brand Atemic = 45.00 [46.10 [52.15 | .... Sakt Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). ©
General Chemical Co., San Francisco, g
Cal. Orchard Brand Dritomic.... | 90.00 [91.20 | 0.80 | .... S Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). =
Granucci Bros., San Francisco, Cal. : e
Columbiis-Brandi st o i b i (9TLES e T NV led Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). 5§
Granucci Bros., San Francisco, Cal. : 5
ColumbusSublimmed T ORI Y c...199.40 | 0.33 | 0.28 [Sublimed| Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). =2
Granucci Bros., San Francisco, Cal. -
Columbtis-Ventilated:. 2t oo .... 199.70 | 0.14 | 0.16 [Milled Cal. Dept. Agr., Spec. Pub. 58, 23 (1925), =
Herbert & Herbert, Inc., Perth Amboy, 2,
N. J. Square Brand H.&H. Colloidal | 45.00 |55.22 | .... | .... e N. J. Agr. Expt. Sta., Bull. 459, 9 (1927). ©
Holland & Holland XXXXX Brand el ity S
Resublimed Flowers.............. 100.00 [99.50 | 0.30 | 0.20 s Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). E
Kutner-Goldstein Co. Fleur de Lis b
Soufre Sublimed Flowers.......... 100.00 [99.60 { 0.40 | .... e Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). @
D. Lima Bros. Co. Marca Fioristilla >
Grounilsn: s Eoes s e e .... [98.00 | 0.23 | 0.61 |Milled Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). =
Manufacturer unknown. Colloidal.. . e Sl R B RS ER i Conn, f)Xgr. Expt. Sta., Bull. 258, 371 &
: (1924). . o
Manufacturer unknown. Superfine’. . o e e S e Conn. Agr. Expt. Sta., Sample 6914. g
k 3
Mechling Bros. Chemical Co., Cam- §
den, N. J. “Sultar Dust®. . .. ... . e 1902805 s st e T N. J. Agr. Expt. Sta., Bull. 459, 8 (1927). g
&
1Passes 100 mesh 97.2 per cent; 200 mesh 43.5 per cent; 300 mesh 14.5 per cent. s}
2Calcium hydroxide, guaranteed 10.00 per cent; found 7.14 per cent. g

3Inert matter guaranteed 15.0 per cent.

4Passes 200 mesh 97.0 per cent.

5Passes 200 mesh 95.0 per cent.

6Copper sulphate 2.73 per cent.

"Passes 300 mesh 100 per cent.

§Passes 100 mesh 99.0 per cent; 200 mesh 24.6 per cent; 300 mesh 9.2 per cent.

q9Ge



TABLE XXXII. SuLPHUR—Continued

(9]
9
Sulphur o
Manufacturer or Distributor '5:3 Ty a
and Brand = = (@]
g = ) o Z
. 5 5 < B &
1) = = < = Q
=
A o
Meyer, Wilson & Co., San Francisco, @ % 4 S
Cal. Flowers of Sulphur K. R.... | 99.00 [99.10 | 0.90 | .... e Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). o
Murphy Oil Co., East Whittier, Cal. . L... 199.73 | 0.27 | none et Cal. Dept. Agr., Spec., Pub. 34, 26 (1922). ¥
Chas. C. Navlet Co., Berkeley, Cal. E
Neutral Brand Dusting. . ........ 99.00 [98.20 | 0.30 | 1.10 e Cal. Dept. Agr:, Spec. Pub. 75, 28 (1927). =
Chas. C. Navelt Co., Berkeley, Cal. Faes 2
Neutral Sulphur, Superfine Flour.. | 99.50 [99.13 | 0.24 | 0.63 |Milled Cal. Dept. Agr., Spec. Pub. 58, 23 (1925). &
Niagara Sprayer Co., Middleport, N. : 8 3
Y. Niagara Dusting Sulphur. Sul- Conn. Agr. Expt. Sta., Bull. 258, 371
fedusiar e e 9300 o240 e (1924). 3
Niagara Sprayer Co., Middleport, N. = 5
Y. Niagara Kolodust... ..., .. . 90200 (90 10|27 . o e Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). =
Niagara Sprayer Co., Middleport, N. %
Y. Niagara Superfine Dusting..... 99.50 {99.70 | 0.20 | 0.10 okt Cal. Dept. Agr., Spec. Pub. 75, 28 (1927).
Niagara Sprayer Co., Middleport, N.
Y. Vesuvius Sublimed Flowers.. .. [100.00 [99.85 [ 0.09 | 0.06 T Cal. Dept. Agr., Spec. Pub. 66, 21 (1926).
Dr. O'Toole, Sacramento, Cal....... c.e. [99.46 | 0.10 | 0.44 e Cal. Dept. Agr., Spec. Pub. 34, 26 (1922).
Pacific Guano & Fertilizer Co., Berke- ; g
ley, Cal. Cropmaker Flowers. . ... 100.00 [99.50 | 0.40 | 0.10 A Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). t
Pacific Guano & Fertilizer Co., Berke- 5
ley, Cal. Producer Flowers. ...... 100.00 [99.64 | 0.25 | 0.11 Loes Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). =
Pacific Guano & Fertilizer Co., Berke- 'z
ley, Cal. Sunkist Dusting........ 99.00 (97.45 | 0.35 | 1.60 e Cal. Dept. Agr., Spec. Pub. 75, 28 (1927). * .5
(==}
. S

Pascal, Dubedat & Co., P. D. C. Roos- |
ter Flowets s, o i o e |99.44

0.39 | 0.17 o Cal. Dept. Agr., Spec. Pub. 66, 21 (1926).
Richards Import & Export Co. Union | 99.62 [ 99.57( 0.38 | 0.05 [Sublimed| Cal. Dept. Agr., Spec. Pub. 58, 24 (1925).
D. Rubino. Angelo Pontillo........ 1 90.60 | 99.71°0,08 |-0-21 ci Cal. Dept. Agr., Spec. Pub. 66, 21 (1926).

San Francisco Sulphur Co., San Fran-
cisco, Cal. Alfa Brand Dry Wettable
BloWwers ol i e ot e 90 001702001 - e WL Cal. Dept. Agr., Spec. Pub. 75, 29 (1927).

San Francisco Sulphur Co., San Fran- :
cisco, Cal. Anchor Sublimed Velvet {
Blowers:s i vovs si s g av ot 100.00 | 99.80| 0.20 | .... S Cal. Dept. Agr., Spec. Pub. 75, 29 (1927).

San Francisco Sulphur Co., San Fran-
cisco, Cal. Asti Sublimed Sulphur,
B L e e e 100.00 |100.00{ .... | .... [Sublimed| Cal. Dept. Agr., Spec. Pub. 58, 24 (1925).

San Francisco Sulphur Co., San Fran-

*OLA ‘SHAIQILOESNI TVIOIAWINOD d0 NOILISOIINOD

¢iseo; Cal.- Biamond S Flour. .. ... 100.00 | 99.65| 0.23 | 0.12 [Milled Cal. Dept. Agr., Spec. Pub. 58, 24 (1925).
San Francisco Sulphur Co., San Fran-

cisco, Cal. Eagle Sublimed Flowers [100.00 | 99.38| 0.22 | 0.40 s Cal. Dept. Agr., Spec. Pub. 75, 29 (1927).
San Francisco Sulphur Co., San Fran-

©iseo, Cal. Bleettied. i o m wrins 99.80 | 99.85| 0.02 | 0.11 Ce Cal. Dept. Agr., Spec. Pub. 75, 29 (1927).
San Francisco Sulphur Co., San Fran-

cisco, Cal. Ow!l Superfine Flour... | 99.50 | 98.69| 0.18 | 0.56 = Cal. Dept. Agr., Spec. Pub. 75, 29 (1927).
San Francisco Sulphur Co., San Fran- ]

cisco, Cal. Red Flag Velvet Flowers [100.00 | 99.64| 0.28 | 0.09 [Sublimed| Cal. Dept. Agr., Spec. Pub. 58, 24 (1925).
San Francisco Sulphur Co., San Fran-

cisco, Cal. Swan Brand Superfine

Ventilated Dusting.....co0 i 98.50 | 98.13| 0.30 | 1.57 = Cal. Dept. Agr., Spec. Pub. 75, 29 (1927).
San Francisco Sulphur Co., San Fran-

ciseo, Cal.  VentilatedW, .= 0 - .. .... | 99.59] 0.25 | 0.16 T Cal. Dept. Agr., Spec. Pub. 34, 26 (1923.)
San Francisco Sulphur Co., San Fran-

ciseo, Cal. XL Sublimed .~ . ... 99.80 | 99.83| 0.07 | 0.10 |Milled Cal. Dept. Agr., Spec. Pub. 66, 21 (1926).
The Sherwin-Williams Co., Cleveland, .

Ohio. Sherwin-Williams Dusting.. [100.00 | 99.80| 0.07 | 0.13 |Milled Cal. Dept. Agr., Spec. Pub. 58, 24 (1927).

296

*Inert matter guaranteed 7.00 per cent.
10Passes 200 mesh 97.00 per cent.
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e B KO e e S = i
s T e B BRI = , Sulphur Compoun
% § % 8833 g (BOGART CHEMICAL CO., NEW YORK, N. ¥.J
= S e P S e e _ See also “Agricultural Sulphur Compound” and ‘“‘Niagara Soluble
] &[G 8IR o R = hur Compound’’). e
TR A S T und: Soluble sulphur 9.35 per cent.
L TR e N. Y. Agr. Expt. Sta., Bull. 348, 93 (1912).
Q Sugecilipa e s bl 3
g o N R S Sulphur Dust.
g 8 Srlgiadiie Ddlig e g o (NTAGARA DUST CO., KENTVILLE, N. S., CANADA.)
= Q S v.?i e e g, = ound: Sulphur 78.60 per cent; total arsenic oxide 4.74 "per cent;
& % SNl W R SO e R = er-soluble arsenic )oxide 0.06 per cent; lead oxide 9.75 per cent; col-
7 7 5 3 7 1 2 -, o L) 1 (%
& T e e e R S al clay (Bentonite) presen
Sh . B0 bh .Bh o &0 bb : - 1o :
< RSl Tl e e éo Lﬂ ::A g Canada Dept. Agr., Div. Chem., Rept. Dominion Chemist (1928).
s R e b R e e ] i
a, ) : :
S BB G R B B Bl & e 5 Sulphur Smoke Dusting Mixture
A AAAAAAQAA ;A S ~ See “‘Naco.
S g 3 = 8 3 E :‘3 é g g i Sulphur with 7 Percent Nicotine Solution.
: § Sulphur with 10 per cent Nicotine Solution.
e Ui See ‘“Nicotine-Sulphur Dusts.”
0d4 = o ; ]
- e 3 Summer Mulsion.
= .
= g Summer Oil.
usy | a9 S 8 8 B K[ = iee “‘Oil Emulsions, Mineral.”
Tl el = g “Sun’ Argentine Ant Poison.
e 0 o S oo o~ < (SUN DRUG €O., LOS ANGELES, CAL.)
S & . SN 10 ] 2 (=h Guaranteed. Found.
e il FllsE e & O i meta] bt Ee N e 0.20 0.30
o e SR T TS S I 5 fier-soluble arseniec, metal . . Lol idiin L 0.20 0.30
. PEROT Er SR S e e G 00 ST v S N “al. Dept. Agr., Spec. Pub. 34, 18 (1923).
= D (o oy SO o B R N o ©
=)
—S > S o S = 5 & & > g Sun Miscible Oil.
= e (e} ) RS (=)
| pnsmmin [ B ES S m (B GS == Sl | Sunoco Spray Oil.
8 § § b § S 2 = ""% See ‘‘Oil Emulsions, Mineral.”
= 2 8
5
e e e e e =0 Sure Death Rat Killer.
e AT B O e S et et 28004 L
Al B :Em 1S S8 o B *EE*O“_;Q - (PFEIFFER CHEMICAL CO.)
speh s B G B S e S e : Arseni ide 97.22 t
x SR Sl e BRI i Sl o210 9 Found: Arsenious oxide 97.22 per cent.
g &8 1585k g g 3"?%03‘3 JEo o 8 Cal. Dept. Agr., Spec. Pub. 75, 27 (1927).
a s Bl SR e e e oFr o0 )
= A AT . o8 SRR i 3 (@)
. cn 822853 :§ :§ ;Zgg Qgég‘g Sure Death to Insects.
=i O= [OF " :a}?g@ ST :%"T‘"aﬁf 55329 : (H. C. DUSENBERRY, NEW YORK, N. Y.)
w0 3 & s 2ol — = e SO e - g e k s 5 <
o'a Eg. igE 3 ‘B 2 QL0 “o I REC | gESag . Found: Substance is gasoline possibly containing oil of citronella.
8 SglE g El‘ggUgo ERsc B e e U. S. D. A., Bur, Chem., Bull. 68, 56 (1902).
38 S A O =8 oD s~ 5 8 ‘
> = =B ; W = (ST e .
Ee BE gg 3 §§ Ee ik %E‘; %’E %Efﬁi‘g = §§ £e88 . Sure Destruction for Cockroaches and Ants.
§ .SUJB.S@S}:’ 3% QENE ggfg ‘§§Q E’ g ot g (INSECT EXTERMINATOR MFG. CO., COUNCIL BLUFFS, IOWA).
= e 2 E zo ébwgﬁwo‘aw ;mid & gg 25 5 2@ Found: Borax 99.50 per cent; balance pink coloring matter.
© KTl O o g 5 =
g =8 %g‘ﬁbﬁ'ssgsgﬁujﬁog SHESS U.S. D. A., Bur. Chem., Bull. 68, 43 (1902).
= St T B L OR LR O = o Sl eliesag ; :
20mgom Em CRO3m ETEARE 20 Sure Kill Rat and Roach Paste.
5 £ hoH H B EBEE & & See ‘‘Phosphorus Preparations”.
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Sure-Noxem.
(DEVOE & RAYNOLDS, CHICACO, ILL.)

Guaranteed. Found.
ATSeNIOUE GRIAR 1l oo Ve S s ks Dot s T s T 2.00 2.10
Sulph s R S e s e s 6.00 16.60

Ore. Agr. Expt. Sta., Cir. 64, 11 (1925).

Sure-Shot.
See ““Oils, Mineral.”
S. W. Sheep Dip.
See ‘“Phenol Soap Solutions.”

HES

Talbot’s Bed Bug Powder.
(TALBOT MFG. CO.)

Guaranteed: Sodium acid fluoride 8.00 per cent.
Found: Sodium fluoride 58.46 per cent; ash 4.67 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 63 (1927).

Talcimized Sodium Fluoride.
See ‘““Sodium Fluoride.”

Tar Acids and Petroleum Oils.
(R. R. ROGERS CHEMICAL CO.)

Guaranteed: Phenols 20.00 per cent.

Found: Phenols 21.60 per cent; oils 77.35 per cent; non-soap ash 0.02
per cent; moisture 0.40 per cent. Constants of separated oil: Baumé
gravity 23.3; unsulphonated oil, 44.40 per cent.

Cal. Dept. Agr. Spec. Pub. 51, 44 (1925).

Thrip Juice.
See ““Nicotine Soaps.”

Thymo-Cresol.
See ““Phenol Soap Solutions.”’

Tiger Paste.
See ‘“Phosphorus Preparations.”

Tizit Tree Spray.
(TIZIT SPRAY MFG. CO., LOS ANGELES, CAL.

: Guaranteed. Found.
Total arsenie;'nuetaly s =& Milon i/ 2 sl s 2y ot 4.00 3.41
Water-soluble arsenic, metal................. 0.20 225
4rv i eh o ikt B (g pb L bl Bl BT S bP st s %g 88 %ggg
Bulphirtaniine L SR RIEE ST E s inntse A 2Iee) : 3
Sediitcarbonatesi bl st SR ATSA TS 16.00 17.08
Soditimaleates: vl St Tbn e o aater s I ek 25.00 24.98
Inert toatter: . L0 SRR S G Ao e Bl FRG, 17.00 & b ¥

Cal. Dept. Agr., Spec. Pub. 51, 54 (1925).
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Tobacco Dusts.
See Table XXXIII.

Tobacco, Ground.
See “Tobacco Dusts.”

Tobacco Naphtholene Mixture.
(H. A. STOOTHOFF €O., MT. VERNON, N. Y.)
Guaranteed. Found.
Nicotine . i s Mt el B R e g 0.50 1.02
N. Y. Agr. Expt. Sta., Bull. 384, 297 (1914).

Tobacco Soap.
See ‘“Nicotine Soaps.” : :
Tobacco Tea.
: (INDIGO BLUING CO)
Found: Nicotine 0.28 per cent.
Cal. Dept. Agr., Spec. Pub. 34, 52 (1923).

_ ““To-Bak-ine" Liquid.
See “Nicotine Sulphate Solutions.”

Todco, Argentine Ant Poison.
(OWL DRUG CO., SAN FRANCISCO, LOS ANGELES, CAL.)

Guaranteed: Arsenic 0.20 per cent.
Found: Arsenic, 0.15 per cent; cane sugar 59.24 per cent.

Cal. Dept. Agr., Spec. Pub. 58, 17 (1925).

Tonicide.
See “Blue Label.”

Tree Paint.
(HOOD RIVER SPRAY CO., HOOD RIVER, ORE.) )
Guaranteed. Found.

Sloyoelc PR B B NS R e iy 1.00 0.70
Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).

See llT' 1427 [ S 1 Tree Spray'
1zit”" and “Victory.
Treevax.
(TREEVAX CHEMICAL co., HICKSVILLE, OHIO).

Found: Sulphur 62.00 ; ium ni . i
oxide it peli' i per cent; potassium nitrate 27.0(_) per cent; ferric

Mich. Agr. Coll. Expt. Sta., Spec. Bull. 74, 11 (1915).

Trelife.
(THE FERTILSPRAY CO., LOS ANGELES, CAL.)
A e - Guaranteed. Found.
rousisalphate, @ Loty s B iu L m i f g 20.
Peerelsnlrbare £ 5 Hyle s 00 10 20.88 gg gg
Copusstsaifihage - il 0 Lol Sl o 0.45 1.27
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University Capsules.
(THE UNIVERSITY CAPSULE CO., SAN FRANCISCO,. CAL.)

Guaranteed. Found.

INieotinedis Dumpi ap e u S TG T RETR e e S 13.00 14.20
Cal. Dept. Agr., Spec. Pub. 66, 26 (1926).
University Poultry Worm Capsules.

(NOVATO PHARMACY, NOVATO, CAL.)
Found: Nicotine 14.81 per cent.

Cal. Dept. Agr., Spec. Pub. 66, 26 (1926).

University Worm Capsules.
(CHICKEN PHARMACY, PETALUMA, CAL.)

Guaranteed. Found.

Nicotine . .5 Aad 5|ah e el ST R AT S S 13.00 13.39
Cal. Dept. Agr., Spec. Pub. 75, 35 (1927).

University Worm Capsules No. 1.
(PETALUMA AVIAN PATHOLOGY LABORATORY, PETALUMA, CAL.
Guaranteed. Found.

Nicotme s 520 S i s e e s S0 e i 15.00 idrss
Cal. Dept. Agr., Spec. Pub. 66, 26 (1926.)

Urania Green.
(IMPORTED FROM GERMANY).

Found: Total arsenious oxide 57.05 per cent; water-soluble arsenious

oxide 4.18 per cent.
Cal. Dept. Agr., Spec. Pub. 34, 16 (1923).

Uspulun.
(THE BAYER CO., INC.,, NEW YORK, N. Y.)

Guaranteed : Hydroxymercurichlorphenol sulphate 30.00 per cent.
Found: Mercury 19.57 per cent.

Cal. Dept. Agr., Spec. Pub. 75, 62 (1927).

¥

Vaporizing and Fumigating Insecticide,
(EASTERN CHEMICAL CO., BOSTON, MASS.)

Guaranteed. Found.
Nisetine et e e pE T (e i 1000 30.87
Camphon e 2R SN e (R L 23.00 13.64
ot llmo tes LR sl S T e 32.00 53.49 -

U.S. D. A., Bur. Chem., Bull. 68, 47 (1902).

Veltha. :
(WM. WOOD & SON, WOODGREEN, LONDON, ENG.).

Found: Sand 32.73 per cent; water 27.00 per cent; carbon 2.31 per cent;
sulphur trioxide 19.90 per cent; ferrous oxide 17.90 per cent. Substance
is partially dehydrated ferrous sulphate with 35.00 per cent sand and

carbon.

U. S. D. A., Bur. Chem., Bull. 68, 48 (1902).

Vermol.
See ““Phenol Soap Solutions.”

BULLE_TI& 300

Verm-O-Spray.

thyl salicylate.
n. Agr. Expt. Sta., Bull. 258, 376 (1924).

Victory Tree Spray.
(VICTORY TREE SPRAY CO., LOS ANGELES, CAL.)

Guaranteed.
A (e R s KA R R R e S e 4.50
B lubletarsenic, oxide. Lol h v v e 0.50
B e o e S o 15.00
e i S AR RN R 25.00

. Dept. Agr., Spec. Pub. 66, 18 (1926).
Vigorol.

ranteed: Potassium cyanide 5.47 per cent.

ration intended to be injected into the sap of trees.

. Dept. Agr., Spec. Pub. 51, 12, 58 (1925).

Vitedust.
(NIAGARA SPRAYER CO., MIDDLEPORT, N. Y.)
Guaranteed.
B R S L VRS e 11.00
bR e et R S G R e 14.00
. Agr. Expt. Sta., Cir. 64, 11 (1925).
Volck.

Vulture Oil.
e ‘‘Oil Emulsions, Mineral.”

w.

Dr. G. Z. Wait’s Sheep Dip.
e “Phenol Soap Solutions.”’

Wait’s Squirrel and Gopher Poison.
Wakelee’s Squirrel and Gopher Poison.
e ‘‘Strychnine Preparations.”

Walnut Worm Dust.
e “Ortho Walnut Worm Dust.”

‘War on Ants.
(CANNON CHEMICAL CO.)
Guaranteed: Sugar 20.00 per cent.

r 19.72 per cent.
Cal. Dept. Agr., Spec. Pub. 75, 63 (1927).

COMPOSITION OF COMMERCIAL INSECTICIDES, ETC.

(VERM-0-SPRAY PRODUCTS CO., WEST HAVEN, CONN.)

d: Specific gravity, 15.6° C., 0.8825; trace of ash; flash point 61.0°C.;
Sint 64° C.; salicylate present. Substance is a mixture of kerosene

(TREE CHEMICAL CO., SAN JUAN BAUTISTA, CAL.).

365

Found.
5.74
1.37
14.83
24.85
13.02

3.80

und: Potassium cyanide, 1.66 per cent; nitrate nitrogen 0.31 per
ammonia nitrogen 2.24 per cent; organic nitrogen 0.65 per cent;
trogen 3.20 per cent; phosphorous pentoxide 3.15 per cent. This is
It was found
e trees, and renewal of license to sell was refused in California.

Found.

9.40
12.80

ound: Sodium fluoride 45.27 per cent; organic matter 25.05 per cent;
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Waters Bros. Crude Carbolic Acid.
See ‘“Phenol.”

Watkin’s Germicide Dip and Disinfectant.
See ‘‘Phenol Soap Solutions.”

Watkin’s Louse Igitlér.
(J. R. WATKINS CO.)

Guaranteed. Found.
NICotIfie, [k L LSRRl SO capils e 0.10 0.23
Naphthalene st ol ishie G e iRei i o 2, 10.00 10.07

Cal. Dept. Agr., Spec. Pub. 75, 41' (1927).

Watson’s Soluble Arsenoid.
(JOHN WATSON CO., INC., HOULTON, ME.)

Guaranteed: Sodium arsenate 80.00 per cent; arsenic, metal 32.20 per
cent,

Found: Arsenic, metal 40.09 per cent.
Maine Agr. Expt. Sta., Official Inspections 118, 70 (1925).

Weedicator.
(WEEDICATOR WEED CO.)
Guaranteed. Found.
Arsenioticlymtd et SOVNECHE SIS I ESS 80 T i St 7.84
W ter i ool B et AR S G DT - 70.00 70.00
Cal. Dept. Agr., Spec. Pub. 75, 25 (1927).
Weed Killer.
(CHIPMAN CHEMICAL ENGINEERING CO., BOUND BROOK, N. J.)
Guaranteed. Found.
Baltarlt e SR s S DM [ e 45.00 44.10
Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).
Weed Killer.

(HOOD RIVER SPRAY CO., HOOD RIVER, ORE.)
Found: Arsenious oxide 30.00 per cent.
Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).

Weed Killer.
(U. s. SMELTING, REFINING & MINING CO., SALT LAKE CITY, UTAH).
¢ Guaranteed. Found.
Sodinmarsenitolve sy SRl i waEt il - S 43.00 T 44.50

Ore. Agr. Expt. Sta., Cir. 84, 15 (1927).

Weed-Killer No. 1 Thin Liguor.
(F. W. WAITE, EL CENTRO, CAL.)

Found: Arsenious oxide 1.13 1b. per gal.; sodium chl'oride, 1.94 1b. per
gallon.

Cal. Dept. Agr., Spec. Pub. 34, 20 (1923).

Weed Killer, No. 2, Thick Liquor.
(F. W. WAITE, EL, CENTRO, CAL.)

Found: Arsenious oxide 8.10 1b. per gal.; sodium chloride 0.14 1b. per .

gallon.
Cal. Dept. Agr., Spec. Pub. 34, 20 (1923).
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Weed Killer, Solid.
(F. W. WAITE, EL CENTRO, CAL.)

~ Found: Arsenious oxide 1.56 per cent; sodium hydroxide 57.60 per cent;
' sodium carbonate 38.16 per cent; sodium chloride 1.42 per cent.

Cal. Dept. Agr., Spec. Pub. 34, 20 (1923).

Weevil Bait.
See ‘‘Strawberry Weevil Bait."”

Wescco Bleaching Water,
Found: Available chlorine 2.89 grams per 100 cc.
Conn. Agr. Expt. Sta., Bull. 258, 377 (1924).

Western Poisoned Barley.
See ‘‘Strvchnine Preparations.”

. 5 Whale Oil Soap.
B Sce 'Soap.
' White Arsenoid (Barium Arsenite).

(ADLER COLD & CHEMICAL WORKS, NEW YORK, N. Y.)

Found: Barium carbonate 44.05 per cent; barium chloride 13.05 per
; barium oxide 8.18 per cent; free arsenious oxide 27.64 per cent; lead
bonate 1.86 per cent; silica 0.20 per cent; water 4.00 per cent.

Unav. of Calif. Coll. of Agr. Expt. Sta., Bull. 151, 25 (1903).

o Whitewash.
- See “Wyandotte Detergent.”

Whitney’s Sulphon Carbolate of Lime.
(WHITNE Y CO., NATICK, MASS.)

Found: Sand, 1.14 per cent; carbon dioxide 8.60 per cent; sulphur
ioxide 0.16 per cent; calcium oxide 57.42 per cent; magnesium oxide 7.37

cent; phenol anhydride 1.68 per cent; water and pink dye by difference,
3 per cent. ‘

U. S. D. A., Bur. Chem., Bull. 68, 51 (1902).

Williams and Moore Spray Soap.
See “Soap.”’

Winter Mulsion.
See “Oil Emulsions, Mineral.”

W. & M. Antiseptic Sheep Dip.
See ‘““Phenol Soap Solutions’’.

Wyandotte Detergent (Whitewash),
(MANUFACTURER NOT STATED).
 Found: Moisture 4.50 per cent; sand 69.22 per cent; sodium carbonate
- 10.60 per cent; calcium oxide 1.20 per cent; magnesium oxide 0.35 per cent;
ap 10.40 per cent; nicotine none. This substance was sold as a wash to
revent sunburn of trees, but was found of no value for this purpose.

- Cal. Dept. Agr., Spec. Pub. 34, 59 (1923).

Wyrol.
See “‘Oils, Mineral.”
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X.

XL all.
(G. H. RICHARDS, LONDON, ENG.)
Found: Nicotine 3.41 per cent. J
N. Y. Agr. Expt. Sta., Bull. 348, 94 (1912).

XX Mystic XX Spray.

', mecticnt Aprioftural Experiment Station

Nent Haven, Conuerticut

See “Oils, Mineral.”

X X X Heavy Emulsion.

X X X Medium Emulsion.
See ““Oil Emulsions, Mineral.” s

v,

Yellow Label Hydroxide Paste.
See “Mechling.”

CONTROL STUDIES

Youell’s Rat Snap.

See ‘“Phosphorus 'Preparations." ON THE
Zz' PLUM CURCULIO
eno. A
See ‘“Phosphorus Preparations.’ IN

Zenoleum Lice Killer.
(ZENNER DISINFECTANT CO., DETROIT, MICH.)
Found: Nicotine 0.51 per cent.
Mich. Agr. Coll. Expt. Sta., Spec. Bull. 74, 11 (1915).

Zeno Miscible Oil Spray.
See ““Oil Emulsions, Mineral.”

NNECTICUT APPLE ORCHARDS

Zinc Arsenite.
See ‘‘Arsenite of Zinc.”

Zinc Bordeaux.
(GENERAL CHEMICAL CO., NEW YORK, N. Y.)

" ! Guaranteed. ~  Found. PuriLip GARMAN AND M. P. ZapPPE
TRotzliarsento,inetal s gl sacslialpdl 2 s PEs 10.16 022 .
Water-soluble arsenic, metal. ... . 0ovn.ioa. 1.00 0.25
G onper BT E TR SR SR e e S0 ey 35500 16.07
PN en sl ol e T et g e LG Sl G T | 14.41

Conn., Agr. Expt. Sta., Bull. 242, 154 (1922).

Bulletins of this Station are mailed free to citizens of Connecticut
ho apply for them, and to other applicants as far as the editions permit.
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Recommendations for Control of Curculios
on Apple Trees in Connecticut

(1) Arsenate of lead' used at 114 pounds per 50 gallons
of spray mixture—applied four times, two applications
being subsequent to the calyx period preferably in a
pink, calyx, 7-day and 2-weeks or 17-day schedule.
Continue until curculios are well under control or if the
infestation is small in the beginning, then omit the
7-day application on all except outside rows around the
orchard. Apply sprays after calyx at the rates indicated
on page 409

(2) Treat interplanted peaches, or peaches in orchards
nearby, using lead arsenate as per spray calendar recom-
mendations and cultivate thoroughly up to the trunks

during July.

(3) Take care of wild apples or unsprayed trees in
immediate neighborhood if possible, either by removal
of trees, spraying them at calyx period with lead arsenate
and fish oil sticker, or by collection and destruction of

early dropped fruits.

- (4) Destroy fence rows bordering orchard and remove

stone walls if possible.

: (5) For trees in the home garden, additional measures
such as collection of dropped fruits, may be practised,
keeping them picked up and destroyed from the middle
of June on—and the destruction of beetles caught by
jarring them from the trees onto a sheet.

1Pb H ASO:—Acid lead arsenate. Commercial arsenate of lead is commonly
sold in Connecticut in this form.




CONTENTS

Page
Recommendations for Control of Curculios on ‘Apple Trees in =
Compeeiann. ST R R T i 372
Control Studies on the Plum Curculio in  Connecticut Apple
Ozenarde 8L e e S S o o A L S S 373
Nature and Extent of the Damage. . .. (A SRR SR I 373
I dund 60 Apnlcatt SRR e S e s TS T S S 373

e R I S R e
Length of Life Periods, 1924-1925
Length of Periods under Different Conditions, and Cause of the

Variations.......,......‘ ................................. 376
Life History in 1928, - ) . st ALl S e e R e 377
Bcdeni prina MO0 IIE E R EaREp )

Abundance of the Curculio in its Various Stages and at Different
Deriods lof Altivit yl (DU E 0 e
Spring Emergence of the SRS e v L St ol IR S| 381
Abundance of Beetles on the Trecs. .. o

Egg-Laying Activity at Different Boriods Cli st al s Ve it siit i) 383
Larvae Leaving Dropped Foutt. . 0 s 386
Emergence of the Second-Brood Aed el o eI R 388

Habits of the Carculio...... ... . ... . .
Hibernation and St VNS SRR S 391
Food of the Beetle .
Moisture Requirements
Number of Feeding and Eeo-Bumobres: bagil o LTS S les i Sy 393
Egg-Laying and Feeding of Adults Emerging During Summer. . 393
Total Number of Beetles Developing in Apples and Possible

Menace to Fruit the Bollowing Beasoni < i i = 394
Reaction of Adult Beetles to Insechivideston Sl i iR R 395
Reaction of Beetles to Various Supposed Attractive and Repellent

Muteriale o S8 8 TD T RIS 395

Reaction of Beetles to Light

............................... 398

el hiol She Lagyae, o T TG S e 399
T AR e e RO b T S R 399
D stntena wnlise | ull il STTRG BLC i ER R s T 400
S U R e e A s e 400
Bisd e ooum Brelites n olih b ale T R L 400
e e e e 401
s A B R R VT RS RT 401
Recommendations of Other Lavestioators nWiiicese it S R 401
Conditions Surrounding Ten Representative Orchards. .. ... .. . 404

Preliminary Tests with Various toseeriod cs e T s e TR 405

Value of Exposing Drops to Direct Sunlight and Collecting Them
from Beneath the Trees

................................... 407

Spraying Experiments for Curculio Control, 1924-1928 . ... | 407
Spray Apparatus and Methods Used. ... ....... .. .. 408
At i Vo il Dy e iU e 410
Experiment Station Orchard. .~ 71 17 il e 410
Restitatin 005 IR C oy SN i i 414
Resultsin1926..............‘.......: ................ 417
S gL DGR S s TR 419
TR e T SRl Rl e (i et e s 421
Experiments at Shepard’s Orchard, Mount Carmel.. ... ... ... 424
Resume i IR DL L L e B Lo 424
Dol i a0 o s T R 425
el g Mo S R D I R 425

Results in 1928

...................................... 428

Results of Different Sprays for Curculio Control 1924-1928. . .. 429
plclag Rl T e e e 430
St g 1O TR SR O e 430
Fal L O G b G R R 431
S e S e e e 431
e R G SR b 433
Srdomlsdenentel L e OIS RS RS SR e 434

References to Literature

ntrol Studies on the Plum Curculio' in
~ Connecticut Apple Orchards

Purrip GARMAN AND M. P. ZApPPE
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NATURE AND EXTENT OF THE DAMAGE
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st serious damage by the curc S e
: cessarily because of the amoun ]
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INJURY TO APPLES

Curculios puncture the fruit ofdthe(z:1 app;e t%(;tl;p?ﬂiee‘ﬁl ;nec}l r’ﬁ)’
L unctures are made durin :
mgf Whgligeaz feeding punctures may be made_a{;t. angrf ‘Sc;rlr;ﬁl
Egg pur;c’cures are characteristic for the insect, Consm1 1nge S
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uphar Herbst. ke
1Con%z%ie’:e%‘glzggte’;a——Famﬂy Curculionidae.

:See Quaintance and Jenne, 1912, p. 15.
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a quarter of an inch or more across. The crescentic excavation
usually prevents the destruction of the egg by growth of the fruit,
the egg being placed in the flap at the center of the excavation.
Feeding punctures consist of small circular holes often excavated
around the edges by the feeding of the beetle, the fall punctures
being largely of this type (Plate VI, a, b). )

The number of punctures per apple varies with the density of
the infestation. On trees sprayed with lead arsenate according
to the usual schedule, the number varies from one to five, though
occasionally more are encountered. On unsprayed fruit, the
number frequently reaches 20 or more per single fruit. Where
one or two punctures are present, the value of the fruit is not
seriously affected except that it should be removed! from the
highest grade (Fancy). Where 10 to 20 punctures occur, the value
is naturally much less. A few external punctures do not, however,
impair the keeping qualities and there is no danger of wormy
fruit even where more than this occur, since no larvae develop in
fruit remaining on the tree. Expanded curculio marks from
punctures made early in the season frequently cover a considerable
area and may hurt the sale if put on the market in competition
with perfect fruit. The greatest damage, however, results from
early feeding punctures which deform the fruit and from larvae
which partly develop but are later crushed by the growth of the
apple (Plate V, b). Such fruit is much reduced in value.

As to the amount of the injury occasioned, it may be said that
a large per cent of the fruit is often affected on unsprayed trees,

' varying with the abundance of the beetles and the size of the crop.
Our experience indicates that they may injure as much as 90 per
cent of the entire crop, rendering a large part of it unsalable or fit
only for cider. On large trees (12 years or more), a medium crop
usually shows greater injury than either a very light or heavy one.
Ordinarily 50 to 60 per cent of the fruit is damaged in infested
orchards where no spraying is done. The following table shows
the degree of injury which is found on untreated trees in sprayed
orchards, the percentages representing curculio marked fruit:

TaBLE 1
Orchard 1921 1922 1923 1924 1925 1926 1927
3 . Per Cent
Milford noaeae i thie A 57 67 60 48 o 206058
Expt. Sta., Mt. Carmel B 35 3 st 6440561 S50 LRES S
Shepard’s, Mt. Carmel. C e s e e e S R 0]

The above figures would not be especially significant unless a
comparison were given with fruit from average commercial
orchards. Counts were therefore made in a few orchards in order

1Public Acts, State of Conn. 1919, Chapter 295, Section 2.
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to obtain figures bearing on the amount of damage to fruit as
ndled by the average Connecticut orchardist.

TABLE 2—RESULT OF SCORES IN COMMERCIAL ORCHARDS—1928

: Location Number
9 i er Cent Treatment
e Orccgard I;E)cgiziels Mcaﬁ{:gligy l;/Iarked ;
Cheshire 749 128 17.2 Dormant and pink
: sprays dusted 7,
14, 30 days after.
Cheshire 661 36 5.4 Same as above plus
: prepink spray.
Wallingford 1,333 40 3.3 Dormant oil, pink,
calyx, dust 10 days
i later, July 30.
Wallingford 749 49 6.5
e 1’153 lgg %%% Pink spray -calyx
i 5 : in ray,
ol dust (90-10) 7, 14,
30 days later.
Cheshire 749 128 17.4 Same as above.
Cheshire 659 36 5.5 Same as above plus
: prepink spray.
Cheshire 1,376 228 16.5 Dormant, pink, de-
layed calyx sprays;
dusted afterwards.
Cheshire 554 123 22.2 i ;
Branford 1,421 42 2.95 Dormant, pink calyx
and 4 others last
on August 1; all
sprays. {
Branford 945 102 10.7 Dormant, pink, ca-

lyx and 3 others;
all sprays.

LIFE HISTORY

~ The life history of the plum curculio is very well known and has
een worked out carefully by many investigators. Therefore, it
will be unnecessary to extend this phase of the report unduly,
. but it will be desirable to give a general outline of the life cycle
in Connecticut, developing such points as affect control measures.
- Eggs are laid in the crescent-shaped punctures already men-
~ tioned. On apples, these punctures begin to be noticed shortly
after the petals fall when the apples have reached one-fourth to
one-half inch in size. After this, there is a period of three to five
weeks (Fig. 28) in the field when egg-laying is continued but the
‘peak of oviposition occurs about June 15, dropping off rapidly
~ and being similar to the abundance curve (Fig. 26, b). Ininsectary
~ cages, egg-laying has been observed to continue until the second
 week in July or even the last of July while newly made egg-punc-
. tures may be observed on apples in the field as late as July 25.
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LeENGTH oF Lire Periops 1924-1925

The eggs hatched in an average of seven days according to our
observations, varying from five to 16 days. The egg and larval
period in the fruit averaged for this locality 22.9 days, varying
from 17 to 39 days; while the average time from the entrance of
the larvae into the soil to the formafion of the adult was 21.2 days
varying from 10 to 31 days. Our total period then from deposition
of eggs to emergence of adults averaged 53.4, and varied from
31-67 days. The adult was gbserved to spend some time in the
soil after transforming and there seemed to be considerable lack
of uniformity in the maturity reached before they came from the
soil. This probably accounts for the rather large variation en-
countered in the total length of the life cycle. There is, however,
considerable difference in the length of the life periods in different
years and the summer emergence of the adult has varied accord-
ingly. The following records give a general picture of the periods
in 1924-1925.

TABLE 3

Average Range

: Days
Eggs in fruit. . . .. RIS 7.0 5-16
llarvae mdfruite . oo 15.9 12-23
Earvactintaoil ol i sa i 11.6 6-16
BHpacinisotly i e i St o 11.0 8-25
AdilEnnesoll el cls S 9.8 N
ey 2 L L e 55.4 31-80

LeNcTH OF PERIODS UNDER DIFFERENT CONDITIONS AND CAUSE
OF THE VARIATIONS

It seems probable that the total life period given in the preceding
table is shorter than actually occurs in the field in some seasons
and the following figures bear on this point. Larvae emerging
from dropped fruit collected under experimental trees were placed
in field cages in 1924-1925, and the time to the emergence of the
beetles observed. It will be seen that the average time spent in
the ground is 42.2 days which if added to the periods spent in the
fruit as egg and larva: namely, 22.9 days, would equal 65.1 days.
This, it would seem, more nearly approaches conditions in the
orchard. We know, for instance, that the greatest number of eggs
laid about June 15 (1923-1924) in Connecticut and the total
period of 65 days would bring the period of adult emergence (second
brood) to the maximum for August 19. In 1924 and 1925, the
curve (see chart on page 389) came to the maximum on September
1, although since that time it has fallen more nearly on the theoret-
ical date, August 15-20 in 1927, and 10-15 in 1928. Another fact

PLUM CURCULIO ON APPLE S

hich supports the late summer emergence idea is the percentage .

of fall feeding punctures found on the fruit.

TABLE 4

Average Time

Number Spent in Soil,
Observed Days
38 37.8
5 36.0
1 32.0
28 42.6
22 50.1
13 34.3
1 49.0
12 52.0

Total...120 Awv. of all observations. . .42.2 days
Av. of Averages......... 41.7 days

Thus, from the variety Dutchess (unsprayed) examined on
1gust 26, 1927, .09 per cent were marked with this type of
eding punctures; whereas, Russets picked and scored during
tober ran as high as 2.0 per cent; Greenings scored September 11
eraged 1.4 per cent while Baldwins scored October 27 but picked
out one week earlier averaged 6.5 per cent on some unsprayed
ees. The greatest amount of fall feeding is thus seen to occur
ter the first of September and since the adults will begin to feed
hin a few days after emergence, they could not well have
erged much earlier than this date. On the other hand, during
28 when there was a very early emergence of adults, few or no
ding punctures were found on early fruit which would tend to
radict the last statement.

Lire History 1nv 1928

Results of rearing curculios in 1928 indicated that there was a
nuch shorter total life period than occurred in 1924 and 1925 and
a direct result an earlier emergence of adults during August,
an was experienced during these years. One hundred individuals

red from eggs during 1928 gave an average cycle of 47.9 days
nd 28 days from emergence from the fruit until appearance above
e soil as adults. Larvae placed in the soil on the same dates
Tesumably under identical conditions (placed together in small
s) varied as much as three weeks in their period of emergence.
1 all cases, a normal emergence curve was produced, the peak of
ie lots obtained early in the season being approximately 27 days,
nd those obtained later, about 30 days. The following table
lows the results obtained for 1928 in rearing curculios from egg
0 adult and from larva to adult, the latter being obtained from

dropped fruits collected in the orchard at Mt. Carmel.
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Entered
Soil
June 28 July
July 1 July
July 7 July
July 8 July
July 8 Aug.
July 8 July
July 9 Aug.
July 10 July
July 10 - Aug.
July 11 Aug.
July 12 Aug.
July 15 Aug.
Jaly 160 Aug.
July 18 Aug.
July 23 Aug.
July 24 Aug.
July 26 Aug.
July 27 Aug.
July 29 Aug.
July 30 Aug.
July 31 Aug.
Aug. 3 Aug.
July

Date

Emerged

25-27
25-Aug.

7—-Aug:

11-Aug.
10-Aug.
19-Aug.
17-Aug.
19-Aug.
23-Sept.
23—Sept.
21-Sept.
30-Aug.
26—Sept.

21-Sept.

5

Number

BULLETIN 301

TABLE 5—LENGTH OF TiME SPENT IN SoiL—1928

Range

Days .

27-30
24-36
22-45
23-28
27-44
21-31
22-32
2131
21-45
27-41
23-30
23-35
26—-39
23-34
27-35
24-33
24-36
27-36
26-38
22-33
30-31
23-29

21-45

TABLE 6—LENGTH OF LiFE CycLE FrROM EGG To ApurLT—1928
Date

No. Eggs Laid
1 May 30
2 June 12-13
3 June 12-13
4 June 10-11
5 June 15-16
6 June 24
7 June 24
8 June 24-5
9 June 24-5

10 June 21

1351 June 26

12 June 26

13 June 26-7

14 June 29

15 June 29

16 June 29

ilirg June 27

18 June 27

19 June 30

20 June 30

21 July 1

22 July 1

23 July 11

24 June 28

25 June 28

26 June 28

27 June 28

Date

28 July 5

July
July
July

Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.
Aug.

Observed Average
4 28
107 27
43 27
44 28
119 36
32 26
32 27
95 26
125 27
65 31
91 27
51 28
114 32
64 27
7 29
4 29
10 28
11 30
16 30
6 29
4 31
4 26
1,048 28
Number Period
Adult Emerged Beetles Days
26 1 57
26 2 43
28 2 45
4 1 54
4 4 49
1 1125 38
3 1 40
6 1 42
7 il 43
8 1 47
9 1 44
15 3 50
9 7 43
15 2 47
17 3 49
19 2 52
14 3 48
15 Sl 49
15 2 47
19 1 51
11 1 41
15 1 45
24 1 HH1H
10 3 43 -
11 1 44
13 1 46
30 1 63 °
26 2 52
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6—LENGTH oF LIFE CYCLE FROM EGG To ApULT—1928—Concluded

Date Date Number  Period
No. Eggs Laid Adult Emerged Beetles Days
29 July 5 Aug. 29 1 55
30 July 2 Agg. 17 1 46
31 July 3 Aug. 13 1 41
32 July 3 Aug. 19 5 47
33 July 6 Aug. 15 2 40
34 July 6 Aug. 19 2 44
35 July 4 Aug. 6 i 31
36 July 4 Aug. 14 1 39
37 July 4 Aug. 17 it 42
38 July 4 Aug. 19 4 47
39 July 7 Aug. 31 it 55
40 . July 11 Aug. 30 1 50
41 July 11 Aug. 31 1 il
42 July 11 Sept. 5 1 56
43 July 8 Aug. 19 il 42
44 July 18 Aug. 22 s 45
45 July 18 Aug. 25 1 48
46 July 8 Aug. 26 4 49
47 July 9 Aug. 24 1 46
48 July 9 Aug. 26 3 48
49 July 12 Aug. 30 1 49
50 July 12 Sept. 5 2 55
51 July 10 Aug. 30 1 51
52 July 10 Aug. 31 3 52
53 July 14 Aug. 31 3 48
54 July 14 Sept. 9 1 S5
55 July 22 Sept. 14 2 54
56 July 22 Sept. 17 1 57
57 July 19 Sept. 17 1 60
58 July 22-24 Sept. 17 2 56
59 July 22-24 Sept. 25 1 64

47.1 31-64

—
(=)
S

Total, average and range. ........

A chart of the various activities of the curculio during the
er i1s shown in Figure 23. The first phase showing beetles
ng from hibernation often begins in April but is not shown on
e chart for lack of space. The peaks and relative abundance at
erent periods are shown together with the dates when the
1vity began, when it came to the maximum and finally ceased.
- As a rule, the curculio lives longer in the adult stage than in
y. other. Adults of the second generation emerging from the
- during August and September hibernate and appear during
ay or June of the following year. Mating occurs in August or
tember but more often in Spring after coming from hibernation.
etles sometimes live in captivity until October of the second
r, making their total life 13 or 14 months. In most instances,
wever, beetles hibernating successfully, die before the middle
July and the total period for this stage may be said to vary from
ew months (for those that fail to survive the winter) to nine to
months. The following chart (Fig. 23) indicates the general
ourse of the life history.
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DEscripTION

No extended scientific description will be attempted here, since
the various stages have been frequently described and are shown
in Plates I and II. The larva is sometimes confused with that of
the Oriental fruit moth, and it may be said that the main gross

F1G. 21. The curculio beetle, its egg and feeding punctures.
Enlarged 5 times.

points of difference lie in the curvature of the body and the color.
The curculio almost invariably rests in a curved position while
the fruit moth is straighter and more active and when mature is

Fre. 22. Structural details of the curculio. Léft, hind tibiae and tarsi
of adult female and male. Right, head of larva, front view
showing punctures and setae.

pink in color. The curculio larva is always white or slightly yellow
and possesses no abdominal legs. ;

There has been some doubt in the authors’ minds regarding the
number of larval instars, but we have been able to check the
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tatement of Quaintance and Jenne (1912) on p. 56 and find that
there are four instars as stated there. The average width of the
ead capsule of 10-14 individuals of each instar are as follows:
cst 28 mm.: second, .45 mm.; third, .69 mm.; and fourth, .96
" The larva is shown in Plate I, b and ¢, the head capsule

in Fig. 22. '
) Th%: pupa, shown in Plate I, d, is without protection except

that it transforms in an earthen cell. : »
 Adults, Plate II, a to d, are small brownish gray snout beetles
with elevations of different heights on the wing covers, the beetle
itself varying in length from tip of snout to end of abdomen from

5 to 7 mm.
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' F16. 23. Chart showing various activities of the curculio. FEarliest
emergence of hibernating beetles during our experiments occurred
April 24. Adult beetles enter hibernation in August
and September shortly after emerging from the soil.

- When at rest, the adult folds its legs close to the body and if

~disturbed falls to the ground where it resembles closely a piece of
bark or small cinder. The sexes are distinguished by the shape of

- the hind tibia as shown in Fig. 22.

" ABUNDANCE OF THE CURCULIO IN ITs VARIOUS STAGES AND AT

4 DirrERENT PERIODS OF ACTIVITY

S SPRING EMERGENCE OF THE ADULT

Emergence from hibernation begins on the approach of warm
weather in the spring. The appearance of beetles depends upon
temperature, and apparently upon rainfall in certain seasons. It
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has been noted by different authorities and observed: during these
investigations, that there may be an almost complete absence of
beetles in the orchard until a given period dependent upon the
temperature or other climatic conditions, when they come suddenly
in considerable numbers. During the present investigation
records have been kept of emergénce of the adults confined in
field cages, from which data it appears that they begin to come
from hibernation as a rule when the blossom buds of most varieties
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F1c ' 24] Emergence_ of curculio beetles from hibernation in field cages
1925. Varying emergence is probably due to variations
in temperature. :

are turning pink. The earliest record of emergence thus far

obtained is on April 24, 1925, and adults continued to come from ;

the soil until June 12. The best records were obtained in 1925
and 1927 when three distinct waves of emergence were noted
probably due to varying temperatures. In 1925, ’26, 27 and 28,
however, they appeared well on schedule, beginning to appear in
numbers when the apple trees had reached the pink blossom bud
stage. The data are shown graphically in Figures 23 and 24.
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Temperature is, of course, an important factor affecting the
e of emergence in spring, and especially the appearance of the
tles on the trees. According to various records (Quaintance
nd Jenne, 1912, pp. 118-119) the beetles begin usually to be
und on the trees after a few days when the thermometer registers
0° F. (mean daily) or above. If the season is dry, the amount of
infall decidedly affects their emergence from the soil. This is
«pecially true of our observations in field cages where in 1926 the
mbers emerging were decidedly increased after heavy rains.
1927 this condition was not as marked but the following table
show that the greatest emergence occurred after the heaviest

nfall of that period.

ABLE 7—EMERGENCE OF HIBERNATING BEETLES AS AFFECTED BY
RAINFALL—1927

Rainfall Beetles
Date in Emerging Temperature,
Inches in Cages Deg. F.
May 2 e A e
3 .05 A e S
4 S 2 52-62
5 2 Sl
7 LBt L 50-62
10 .2 3 56-62
150 1.05 12 57="71
13 N S e e EiR Sl
14 .55 o SR e e b 0 o
15 e 2 53-64
17 o S e e
20 53 2 50-64

ABUNDANCE OF BEETLES oN THE TREES

The beetles, however, do not appear on the trees until some
ime after the first emergence in cages, and the maximum abun-
ance on apple trees is not reached until at least three weeks after
e calyx or petal fall spray would normally be applied. On plums,
~ however, their appearance on the trees is somewhat earlier corres-
- ponding with the blooming period of some varieties, and the
maximum abundance and egg-laying activities do not correspond
altogether with the maximum abundance on apples according to
- our figures. The following charts (Figures 26 and 27) have been

- prepared to show this phase of the beetles’ activities. On apples
. they begin to appear sometime between the pink and calyx periods,
~ but do not become abundant until later. From the calyx period
- on, they increase rapidly until about three weeks afterwards when
- they decrease and gradually disappear, a few stragglers remaining
until the middle or even the latter part of July.

Ece Laving Activity AT DIFFERENT PERIODS

~ Extensive observations on the egg laying activities of the curculio
- in the field were made in 1928, results of fruit examinations being
. kept during the egg laying period. On apple trees it appears that



384 CONNECTICUT EXPERIMENT STATION BULLETIN 301

the danger period in 1928 lay between June 1 and June 22 (calyx
spray applied May 28 in our orchard) during which geriod sprays
should be repeated at least twice for trees that are heavily infested.
After June 22, there was a long-drawn-out, period continuing until
August when a few egg scars were made, which suggests the advisa-
bility of infrequent applications after the greatest feeding period is
past in order to prevent the small amount of damage which occurs
at the later time. Ordinarily, however, this has not been found
necessary from the control standpoint, but sprays in July recom-
mended for maggot control should play ah important part in
preventing damage from the late injury described. Figure 28
shows the injury to apples and other fruits resulting from egg
punctures, and Plate IV shows typical egg scars.

Fic. 25. Curculio abundance on fruit trees constructed from 1926 jarring
records, together with spray dates for that year.

It has been thought that some differences might occur in different
parts of the State in relation to the earliest. egg laying activities.
Thus, in 1928, according to the observations of Professor Manter,
the calyx spray for apples was begun May 29 at Storrs and on the
same date at Mt. Carmel. According to the bioclimatic law!,
there should be a variation of seven days between New Haven
and Storrs, Conn., or 11 days between New Haven and Salisbury,
while between Mount Carmel and Greenwich there should be no
important difference. Such differences must vary from season to
season, however, but evidently egg laying at Mount Carmel and
Storrs commenced almost simultaneously in 1928.

1Hopkins, A. D. The Bioclimatic law and its application to research and practice in
Entomology, Jour. Wash. Acad. Sci., 1921; 11: p. 141. According to this law there should
be a difference in periodic activity of four days for each one degree of latitude, 5 degrees
of longitude and 400 feet of altitude.

b
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F16. 26. Chart for comparison of (A) beetles coming to trees from hiberna-
.
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LARVAE LEAVING DrorpeEp FrUIT

Larvae of the curculio begin to leave the drops in the latter part
of June and continue until August. In 1924, the peak was appar-
ently reached about July 15. There was, however, a very sharp
rise on the early side, which indicated that that part of the curve
was not complete. Similar records kept the following year indicate
that the peak of the emergence fell about July 1, some 15 days
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Fic. 27. Showing abundance of beetles on trees in 1927, as determined
by jarring and releasing the beetles after counting.

earlier. In 1928, (Table 9) the greatest emergence from fruit
occurred about July 10, but there was also a very heavy emergence
near the first and during the days intervening. The earliest
emergence this year occurred on June 27 and the last on August 7.
This indicates that the main part of the brood leave the fruit
between July 1 and July 15 or less than a month after the peak of
egg laying on apples (Fig. 29). There is some variation from season
to season in this phase of the curculios’ activity though not so
much as might be expected.
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f every other day.
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F1c. 29. Chart showing number of larvae leaving dropped fruit
daily in 1928.
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EMERGENCE oF THE SEconNDp BROOD AbuLTs

Adults begin to emerge in insectary cages towards the latter
part of July, but few have been obtained in field cages before the
first of August except in 1928. Thus in 1924 (Fig. 30), the peak
came near the first of September; whereas, during 1926, it
came between August 15 and 20, and in 1928, about August 10.
The average peak of the adult emergence of the second brood lies
about the middle of August, the variation being probably due to
weather conditions. In order to predict the exact time of adult
peak emergence it would be necessary to obtain temperature
data similar to that obtained for the codling moth by Glenn,
Shelford and Headlee:

Table 8 shows temperature and rainfall data obtained from the
New Haven Weather Bureau for May to August, 1928, the tem-
perature records from this station averaging two or three degrees
higher than normally occur in the orchard. .

TABLE 8—RAINFALL AND TEMPERATURE IN NEw HAVvEN—1928

May June July August
Mean Rainfall Mean Rainfall Mean Rainfall Mean Rainfall
Temp. Inches Temp. Inches  Temp. Inches Temp. Inches
1 58 .04 66 ALY i3 Trace 2 .02
2 58 72 .34 74 1D 80
3 61 bl 62 i o 82 Trace
4 60 62 .42 78 .88 85
5 58 58 1.04 76 1.13 82 .08
6 60 Trace 62 .58 68 1.29 67 79
7 55 .03 66 Trace 71 eulin 64 21
8 51 66 78 71 05
9 50 L 64 .49 80 78
10 56 61 74 .05 76 .46
11 60 Trace 60 Senits 70 Traces 75 .24
12 52 die, 64 e 78 01 68 Trace
13 50 Sl St ISty 24 an
14 54 LR 70 .45 73 .84 76
15 54 68 74 80
16 60 64 76 78
17 62 64 78 et A5
18 57 .66 68 .18 82 & 76 21
19 57 .06 64 1:51 82 745
20 56 .28 63 72 .04 70
21 60 TRl 63 Trace 68 i 72 Trace
22 58 e 58 .20 68 Siay 64 .32
23 55 .06 57 Trace. '76 .04 64 .56
24 56 o0 66 oY <74 2.40 69 S
25 56 72 T R e 71 .02
26 59 .36 73 73 7% .29
27 58 S0 75 .04 74 .02 12 407
28 60 102 74 Trace 78 .69 76 .04
29 64 69 .50 69 82
30 64 eira 72 a5 66 Ll 85 82 Trace
31 63 e 68 i 68 Trace
Monthly
mean. 57.4 65.6 74.3 73.9
Total precip. 2.26 6.09 7.86 3.51
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TABLE 9—EMERGENCE' OF LARVAE FROM DROPPED FRUITS—1928

5 i 302 707 Late g
Date P?l?x%lzs,,lvll\l;;(lies 2779 }Eltz?y Megiugm -Drops Totals Apples
and Peach Peach Apple Apple From Only
Drops Drops Drops Drops Apple
May 27 1 o5 T a i 1
May 28 6 - ! " v 16
May 29 14 . for . 14
May 30 ol 2 o e 23 36
May 31 5 ; - ‘e s
Joiv 1 170 - = 170
July 2 349 - ) 349
July 3 417 ¥ 6 3 423 6
July 4 214 = 3 e 217 3
July 5 170 = 14 2 so 186 16
July 6 227 3 16 2 - 245 18
July .7 224 14 30 8 e 276 38
July 8 73 11 23 4 i g1 i 6 27
Tuly 9 156 64 56 43 3 319 99
TJuly 10 135 58 49 49 o 291 98
July 11 67 28 11 39 . 145 50
July 12 146 84 0 100 oy 330 100
July 13 80 34 73 36 i 223 109
July 14 84 53 22 59 L 212 81
July 15 130 89 27 241 i 487 268
July 16 88 90 14 119 a5 311 133
July 17 41 39 6 126 - 212 132
July 18 20 31 1 67 2 119 68
Jaly: 19 14 26 0 54 i 94 54
July 20 12 34 1 13 8 68 22
July 21 11 29 2 70 9 121 81
July 22 3 9 1 7 6 26 14
July 23 0 ¥ 0 4 6 17 10
July 24 0 6 0 3 11 20 14
July 25 3 35 A | 10 12 61 23
July 26 w2 5 4 3 5 19 12
July 27 1 6 t 3 3 13 6
Tuly 28 4 6 e 2 2 14 4
July 29 1 4 % 2 13 20 15
July 30 0 1 = 2 9 12 1t
July 31 2 = 1 1 1 5 3
Aug. % 8 = 2 " i X
Aug. o
R 5 1 3 4 3
Aug. 4 8 o
Aug. 5 L
Au§. 6 0 1 2 3 3
Aug. 7 1 1 1 3 2
. Totallarvae 2,903 763 361 1,071 91 5,189 1,523
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HABITS OF THE CURCULIO
HIBERNATION AND SPRING EMERGENCE

It is fairly well established that the adult beetles winter in
woods, hedge rows or stone walls near the orchard or even in the
orchard itself. During the winter, the beetle is very difficult to
find and an extended search in peach orchards, apple orchards or
woods adjoining may fail absolutely to disclose the hibernating
quarters. Probably the most successful attempt to discover the
winter quarters is reported by Quaintance and Jenne (1912 p. 130)
“At Youngstown, N. Y., in 1905 Mr. Johnson made frequent
searches in the fall during October, and on the 14th of that month
nine beetles were discovered in a slight depression under an apple
tree. They were well covered with closely matted well decayed
leaves. .. ... Nine more beetles were found in a similar situation
in an apple orchard on the 16th. .. ... On November 7, six more
specimens were taken beneath partly rotted leaves close to the
soil. The beetles were wet and dull colored from their surround-
ings...... In the spring of 1905 Mr. Johnson made extended
searches for beetles in fence rows, in peach, plum, apple and quince
orchards in old stumps in adjoining woods, cracks in fences, under
piles of wood and so forth. .. ... None, however, was discovered. . .
The following year, 1906, Mr. Johnson found on April 24, 10
beetles covered with leaves and decayed fruit on the surface of a
young apple orchard in sod. At this time the blossom buds were
just beginning to open.”

In spite, however, of the usual failure to find hibernating beetles
in or near orchards, it is almost invariably true that beetles first
appear in greater numbers on rows adjoining fence rows or woods,
and there can be little doubt that they seek shelter in such situa-
tions. A search in Connecticut in 1923 and 1924 failed to reveal
the whereabouts of the beetle in the orchard, but a single specimen
was found in a woods near one of the orchards. This beetle was
found under leaves and trash near the surface of the soil. A second
beetle was found during September, 1928 in a dried curled leaf
on the edge of a nearby woods. In field cages it has been
observed that the beetles leave the apples under which they crawl
to feed before hibernation and apparently hide under leaves or
trash in the immediate vicinity. In spring before emergence, a
Search in these cages will reveal beetles on the surface of the soil.
Shortly afterwards they may appear in considerable numbers on
the netting over the cage. Furthermore, curculios bumped from
the trees in spring are frequently covered with clay, indicating
that they passed the winter in contact with the soil.
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Foop or taE BerrLES

Unlike some other insects the adults of the curculio require food.
They will feed upon the leaves of peach and apple, and even upon
the petals of the flowers (Plate III, b): Confined in cages with
fruit blossoms, they often eat through the calyx cup, evidently in
search of sweets. In confinement they have been observed to feed
also on sugars of various kinds and seem very fond of honey.
Much feeding is of course done on young fruits, of all species
which the curculio infests. As to varieties of apples preferred
either for food or oviposition ‘there seems to be little choice since
feeding and egg punctures have been observed on practically all
varieties grown in this state. If there is any choice of variety on
the part of the beetle, it is the Dutchess variety which seems to be
severely injured in most Connecticut localities. The following

table shows that the curculio will develop in many varieties. We -

have attempted to feed them on other fruits besides those in which
the larvae develop but without much success except in the case of

TABLE 10
Variety No. of No of Adults

Apples Obtained
Baldayine sbermiiooli & bl ta 100 35

BalPippin e iicn (M0 b 60 20
Gravenstein | oo T 100 90
Hrurlbuettl b 8 Bl sias 100 39
It W NN SRV A R 100 29
Melntosh il oty i e 100 18
isisiclent Sl I A eel I BT 70 9
Shiheiatl S ope A s Rl 70 14

oranges, on the peel of which they will feed to some extent. They
will also feed on such mixtures as casein and honey, with just
enough water added so that it can be rolled into a ball, and they
have been observed to feed on a sponge containing sugar with
enough citric acid to make it quite sour. Saccharin was not
observed to be attractive to the beetles for food.

Mo1sTURE REQUIREMENTS

Adult curculios require considerable moisture during their lives.
Not only does moisture or humidity influence their distribution
in the United States, but a certain amount seems to be needed for
proper functioning of the life activities. Trees with thick, heavy
and abundant foliage, providing abundant dampness in the interior
are often heavily infested. In cages, they may be frequently seen
taking water from any convenient source or they may be trapped
in bottles containing only moist blotting paper placed alongside
of equally large bottles containing a natural food supply. Such an
experiment was performed, using small glass bottles provided

PLUM CURCULIO ON APPLE 393

th wire funnel traps. Apricots were used as the attracting food.
following results were obtalned:

TaBLE 11
Beetl Beetles
Date No. : efn o in Notes
;i Beet les Moisture Food
Used Bottle Bottle
5 2
e ; 9 2 bottles reversed. :
o 6 1 5 pair of beetles put in
A food bottle before
W starting.
- ay 28-9 6 0 6 check—nothing in
a e

moisture bottle.

It is not certain when the beetles take mois.ture in the field, bu’;
is evident that they are much more active on warm, damp
dy days than on dry clear ones. One must naturally conclude
moisture or water supply plays a very important role in the
7 of the curculio. ey
A ;%{hoeﬁ' meteorological factor that affects the curculio is high
ds. It is well known that a slight jar is sufficient to make the
ect feign death and drop to the ground. It is but natural,
erefore, to find them much less abundant on trees, after or during
high wind when the branches are moving about.

NumBeR oF FrEDING AND Ecc PUNCTURES

s already noted, the beetles will feed readily upon the fruit.
number of feeding and egg punctures varies in confinement
t the following figures will indicate the number usually produced.
1aintance and Jenne give records of individuals making as many
616 egg punctures although the average for all localities is much
wer—101 for Myrtle, Georgia, and 31 for Siloam Springs, Arkan-
The average feeding punctures for these localities is much
her than the number of egg punctures—287 for Arkansas and
1 for Georgia. These figures, however, represent the combined

ling of one pair and indicate that the average feeding punctures
T beetle is usually not over 150. Our figures vary from 35-105
punctures per female with an average of 79. Feeding punctures
female, however, averaged less than the total number of egg
unctures, 46 in number although some individuals fed much
ore than this.

¢ LavING AND FEEDING oF ApunTs EMERGING DURING SUMMER

As already mentioned, no eggs are laid in this locality by besties
erging dg;ing the summer. The greatest damage to the fruit
in the fall feeding punctures (Plates VI and VII,a) which,
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however, have never appeared to be especially abundant in
orchards where our experiments were conducted. The following
table shows the relative abundance of this type of feeding punc-
tures on sprayed fruit:

TABLE 12—AMOUNT OF FALL FEEDING OF THE ADULT CURCULIO

Number Per Cent
with Fall with Fall

Total Fruits + Feeding Feeding Treatment
. Punctures Punctures

Date Scored

August and Sept., 1928.. .. 21,362 44 0.2 Sprayed
August and Sept., 1928.... 16,181 - Sl 0.3 Sprayed
Sept. and Oct., 1928, . . ... 32,186, 112 0.3 Sprayed
Sept. and Oct., 1928.. .. .. 18,075 151 0.8 Check —no
; treatment

The actual percentage of fall feeding punctures on sprayed fruit
thus seems to be small and may be disregarded as far as preventive
measures are concerned. There is often a considerably greater
number on dropped mature fruits than on fruit picked from the
trees which is thought to be due to beetles seeking hibernating
quarters beneath the trees. The greatest amount of damage due
to fall feeding of curculios is recorded in our data for 1926, when it
averaged 6.5 per cent on unsprayed Baldwins.

TorAL NUMBER oF BEETLES DEVELOPING IN APPLES AND POSSIBLE
MEeNACE TO FRUIT OF THE FOLLOWING SEASON

In 1924, all dropped fruits were collected from a sprayed orchard
containing two rows of unsprayed trees. All picked fruits were
counted in scoring so that the relative number developing in the
orchard is apparent. By making certain deductions for mortality,
and allowing a conservative number of punctures per beetle (below
the average in this case) the percentage of the crop which could
be injured during the following year may be roughly estimated.
While such figures can never be made to represent the actual
condition in the field due to many undeterminable and variable
factors, they do show that curculios developing in an apple orchard
may offer a considerable menace to the crop during the succeeding
year. The estimate is a very conservative one and it seems
probable that the amount of damage is often considerably greater.

Total number of fruits in 1925....... ... 144,435
Total larvae from drops in 1924 .. ...... 2,601
Total adults allowing 859, mortality (50%,

larval mortality, 709, for adults). . ... 390

Total punctures allowing 100 per beetle.. 39,000
Total apples which could be injured al-

lowing 1.5 punctures per apple....... 26,000
Per cent of total crop which could be

D aTediediy i S I e T 18.0
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REACTION OF ADULT BEETLES TO INSECTICIDES

In confinement the curculio is more or less easily poisoned with
~various arsenicals. In the field, however, a tree sprayed with the
- usual strength of lead arsenate will contain no curculios within
- 24 hours after spraying; whereas, on unsprayed trees in the
. immediate vicinity they may be very numerous. Experiments
- along this line were carried out in 1924 with always the same
- results; namely, the rapid disappearance of beetles after the
poison was applied. This was determined by jarring the trees
‘within 24 hours and placing sheets under the trees to catch fallen
. beetles. None were taken on the sheets. In cages the most rapid
- kill that we have yet obtained was 100 per cent in four days,
- which would indicate that some of the beetles at least should be
. obtained by jarring in 24 hours. No doubt a fatal dose is obtained -
shortly after the material is applied and the beetles go elsewhere
- to die. A report published in Bulletin 32 of the Georgia State
. Board of of Entomology is interesting in this connection. The
p. aqthors here confined 372 beetles in an enclosed tree sprayed twice
- with 3-50 lead arsenate. The following day no beetles could be
ound feeding on the tree but they all died in 10 days. It seems
robable that conditions obtaining here are very similar to field
conditions although it does not necessarily prove that arsenate of
lead as generally applied (where the dosage is smaller) is a repellant.
.Probe_lbly the substance is repellant in action only after the killing
dose is obtained. Our tests, however, indicate a rapid disappear-
ance from trees sprayed with 114 pounds per 50 gallons.
: Var{ous othgr insecticides have been employed in cage tests,
- including basic lead arsenate, sodium fluosilicate and ferrous
arsenate (scorodite) but none have equaled the lead arsenate in
killing power. Sodium fluosilicate mixed with four parts of lime
showed considerable value but did not quite equal acid lead arse-
k. nate. Bas%c lead arsenate was only partially effective, a fact made
further evident by field tests in 1928. To increase the killing
- Power of certain poisons of low toxicity, various compounds such

as lead apd zinc stearate were added but without success. These
- are mentioned on page 406.

- REAcTION OF BEETLES T0 VARIOUS SUPPOSED ATTRACTIVE AND
REPELLENT SUBSTANCES

Curculios are very sensitive to odors. It has been shown by
Powgr and Chestnut! that the odorous constituents of apples
- consist of such compounds as acetaldehyde, amyl esters of formic
- acid and caproic acid and malic, caproic and capryllic acid. A
- Subsequent research? indicated the presence of geraniol. Much

1Journ. Amer. Chem. Soc. 42: No. 7: . 1509-1526: 19
2Journ. Amer. Chem. Soc. 44: p. 1498:p11)922. o
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time has been given to a consideration of these compounds from
the standpoint of attractives and the only ones which could be
detected to have much influence on the beetle are acetaldehyde
and malic acid. Both the pure acetaldehyde and the acetaldehyde
producing acetaldehyde-sodium bisulphite have been used with
similar results. However, when used in the field the beetles have
not been successfully trapped by any substance. Probably the
scarcity of beetles is one factor influencing results, but another
important factor is the high volatility, the odor disappearing within
a short time after being placed in the open. This is also true of
the repellents tried. Laboratory tests were conducted by placing
small specimen bottles (capacity 23 cc.) in one end of a box three

TABLE 13—RESULTS OF TESTS WITH VARIOUS ATTRACTIVE MATERIALS
UsinGg LonNG Box Prus Trap BortLEs AT ExD; COMPARED
IN EacH Case wite NATURAL Foop

Number Number Number

Kind of Fruit in Fruit in Test Beetles
Substance Compared Bottle Bottle Used
Croraaipla 0 Febi S e e aprieetsl nie 8 0 102
Granulated sugar and
and waber il e APCICOES oLk 8 0 10
Malic acid plus sugar. ... apples and i 2 9
APTICOLS - h 6 1 T
Cal. malate Acet. sod. bi- apples and 6 2 8
Sulphiste N EUERG Lo peaches.. ... 1 6 7
: 6 2 8
Acetal., water, cal. ma-
latesstigars sl fadiy A pricetice s Seer 3 2 5
Acetal.-cal. malate (dry). APTICOtsL Lk 6 0 6
Moist blotting paper.. .. aApriCOtsha s 2 { i 5 { % 7
Moist blotting paper.. .. apricots plus :
geraniol .. ... 2 5 7
Moist blotting paper.. . . apricots plus
pair beetles. . 5 1 6
Bmpty, bettlen il s by AMEICOLS il e 6 0 6

feet long by four inches wide by three inches high with openings
at both ends. At one end was connected a short upright tube in
which was placed a small electric light. This provided enough
heat so that there was a gentle current of air through the box, from
one end to the other. Each bottle was provided with a wire cone
so that beetles could enter but would remain in the bottle. The
tests were begun by placing the beetles in the far end of the box
and allowing them to remain over night, the number found in each
bottle being recorded the following day. The top of the box was
provided with heavy red celluloid made for photographic work.
It will be seen here that although the light factor is excluded by

use of the red screen and the maze construction of the box, there is

1Small green fruits.
2Two beetles failed to enter trap bottles.
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still a disturbing element in the moisture which accompanies the
attractive substances. It is also important as noted by others to
e beetles at a time when naturally attracted to their native food
plants, for if older beetles are supplied especially after most of the
feeding and egg-laying are over, conflicting results may be expected.
The Y tubes such as have been devised by McIndoo! have also
een used with air currents from a suction pump. The unevenness
f the air current through the tubes precluded consistent results
n the few tests that were made with this type of apparatus.

In view of the fact that moisture apparently played such an
‘p.ortant part. in the above experiments another series was
evised comparing equally large squares of blotting paper, one
aked in pure water, the other soaked in the solution of odorous
ubstances to be tested. The paper did not take up such insoluble
bstances as lime, but some, of course, was deposited on them.

BLE 14—CoOMPARISON OF EQUAL SizE SQUARES OF BLOTTING PAPER
CONTAINING WATER WITH VARIOUS SOLUTIONS
OF ODORIFEROUS MATERIALS

Numberin

Number in Moist N
i Substances Compared Test Bottle Bot;tt;lere Beet‘;:;béged
cium malate and acctaldehyde. ... . 8 1 9
myl n-capryllate acetaldehyde,
Enahc acid and lime. ..., ... .. 0., 4 2 8
.............................. 5 2 8

Fr_om these results it may be seen that the substances tried had
nsiderable greater attractiveness, yet when we refer to the
ceding table it is evident that they do not have nearly as great
ttractiveness as the natural foods.

The action of repellents was tested in a similar manner except
at air was blown through the cage with considerable force
th an electric fan. The various substances were placed in the base
the funnel and the fumes blown into the cage with the air. In
mne of the tests, beetles were first collected on a peach shoot be-
e introduction of the test odor, with the result that they were
mptly driven from their natural food to the far end of the box.

0111{:1: 32 substances were tried in this manner with the following
sults : ‘

TaBLE 15
. Subs i
ellents and Activators Repellents XgpgargtclisA‘ftlitg A
ipryl alcohol Benzaldehyde Amyl alcohol (Iso)

amyl-n-caproate
amyl alcohol Allyl isothiocyanate
etaldehyde Iso-amyl-n-caproate
rbolic acid . Xylene

Capryl alcohol Amyl Formate
Amyl n-capryllate
N.-butyl alcohol
Anise oil

1Journal of Economic Entomology 19: 549-571: 1926.
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TABLE 15— Concluded
Repellents

Substances Without

Repellents and Activators Apparent Action

Gasoline Allyl alcohol Calcium cyanide

Benzaldehyde ; Carbon disulphide

Xylene Ly Chloroform

Allyl iso-thiocyanate " Cider

Allyl alcohol Clove oil
Dichloroethane
Dinitrotoluene
Ether

Ethyl alcohol

Lime sulphur

Lysol

Nicotine sulphate
Octyl alcohol
Paradichlorobenzene
Propyl alcohol
Vinegar

It is worthy of note that such substances as calcium cyanide
have little effect, while capryl alcohol and benzaldehyde are
strongly repellent. The almost immediate activation of the beetles
on the introduction of strong capryl alcohol odor is surprising,
the insects running about the cage as if mad. :

Application of these apparently repellent substances in the
field, however, resulted only in the rapid disappearance of the
odor through volatilization, and they consequently had little effect
in keeping the beetles from the trees. It is very difficult to select
the various repellents in order of their potency and the foregoing
list is not intended to convey the impression that one is necessarily
more active than another. They have been divided into three lots
for convenience. Some of the activator substances were apparently
not repellent in the tests conducted and they have therefore been
omitted from the repellent list.

There remains the discussion of the protective action of such
materials as lime or other non-poisonous material. If we protect
a portion of an apple, for instance, with a thick coat of lime, the
beetles will feed on the unprotected side. Under natural conditions
it is almost impossible to cover completely all sides of an apple
unless extremely careful work is done and it is as nearly impossible
to maintain this covering over any period of time. It is further-
more difficult to maintain a coat of any thickness so their ultimate
value in this regard is doubtful. Lime is sometimes desirable in
the spray mixtures, however, for other reasons.

Reacrion orF BeeTLES TO LIGHT

Confined in cages, the adult curculio beetles are decidedly
positive to light, but Quaintance and Jenne have shown that the
activities of the female are about equally distributed during
the day and the night. The adult beetles have been observed

R, LY TP T R s
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quently in the field during the day at rest with legs folded,
hough when disturbed by jarring they may become active and
e flight.

HAaBiTs oF THE LARVAE

On emergence from the egg, the curculio larva burrows into the
ter of the fruit where it continues to feed until a cavity of
nsiderable size is excavated. After the apple drops and the larva
yecomes full grown, it enters the soil, penetrating to a depth of
wo inches or less. They rarely go more than three inches below
e surface and 90 to 100 per cent will be found within the first
o inches. Frequent disturbance of the soil by any means
oys the larvae and the value of cultivation in curculio control
erefore apparent. Undersized larvae often desert fruit and.
row in the ground, but it seems probable that these are stunted
ure larvae, forced to abandon the fruit before full size is
ched.

Adult parasite Triaspis curculionis Fitch enlarged about 12
times. Left legs, wing and antenna removed.

PARASITES

- Parasites of the plum curculio have not been numerous at any
€ during this investigation. The most abundant, Triaspus
treulionis Fitch, (Fig. 31) was observed in 1928 and it parasitized
bout 18 to 33 per cent of the larvae leaving the fruit July 1. The
llowing table shows the relative numbers of this parasite obtained
Om a large number of larvae, the average parasitism being 5.0
cent. The species emerged July 15 to August 21.
;The only other parasite observed was the egg parasite Ana-
101dea conotracheli Girault, found during the summer of 1928.
1S parasite is reported to kill as much as 85 per cent of the eggs
- the plum curculio. Quaintance and Jenne mention nine other
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TABLE 16—PERCENTAGE OF PARASITISM BY Triaspis curculionis FiTcH

* Date Number

T e Numbgr Per Cent
Entered Soil (E:\?al:eo Ell)—;l;?gsilrtlzs e cPfiZinﬁ;gge’
P RSO 6 2 333
i1y IR O 170 31 18.2
S R T 7 31.8
i e e 50 - 1 2.0
s S NN e 96 1 1.0
e 32 0 0.0
Barpidao i G e 128 0 0.0
T e VG .91 1 1.0
ity e ORRe A 118 1 .9
Yl 125 5 4.0
b i LT 114 1 .8
953 48 5.0

parasites, a number of predaceous insects and other enemies. It

will suffice here to list these additional enemies together with a
few notes on their Connecticut status.

HyMENOPTERA

Thersilochus ~ (Porizon) conotracheli Riley. Reported from
Connecticut and collected by H. L. Viereck on flowers of Ribes
species. :

Microbracon (Bracon) mellitor Say.

Bracon dorsata Say.

Amnzsocyrta sp.

Pimpla (Epieurus) sp.

Eurytoma sp.

Cataloccus sp.

Cerambycobius sp.

Microbracon lixi Ashmead.

DipTERA

Miophasia aenea Wiedemann. Generally distributed over North
and South America and probably occurring in Connecticut.
Cholomyia tnaequipes Bigot.

PrEDACEOUS ENEMIES

Ants, Dorymyrmex pyramicus Roger. We do not have this
species in Connecticut although other species no doubt play an
important part in destruction of curculio larvae.

Lacewings Chrysopa oculata Say and other species present in
Connecticut orchards.

Thrips. Reported to destroy eggs of the curculio. Observed
frequently in or near egg scars and they had apparently destroyed
the eggs present in them.

Carabid or ground beetles.

Frequently present in Connecticut
orchards.
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Jauliognathus pennsylvanicus DeGeer. A small brown beetle
ently present. The larvae of this species is said to attack
io larvae. :

ds of various species are known to feed on curculios.

es destroyed a great many larvae in ground cages in 1924.
as found necessary to protect the bottom of these cages against

entrance.

—

DISEASES

~vae have been observed frequently to die of disease where
il becomes very damp, and are frequently covered with a
, fungus, probably Isaria or Sporotrichum species. The
beetles have also been found diseased under similar condi-
« one of the causes being the green muscardine fungus Isaria
sopliae (Metch.) commonly attacking grubs in the soil. (See

L, b)
CONTROL

ore introduction of the arsenicals as insecticides about 60
“ago, horticulturists used various means for combatting
lios. Cultivation, jarring the trees to capture the beetles,
live stock to run in the orchard in order to destroy the
e in drop fruits are a few of the more successful means of
1. Besides these there have been forty or more ‘recommenda-
ns and suggestions varying from such means as placing chips

the trees to hanging dead mice therein in order to attract
dult beetles which were thought to lay eggs on such material.
e development of arsenicals as insecticides resulted in a
rial change in control procedures. Arsenate of lead, devel-
d about 1893, brought a further increase in this means of con-

Successful sprays were soon developed for control of the
1lio and in late years this method has prevailed almost en-

though accompanied by orchard sanitation, perhaps the
st successful of the older means of control. The development
ray controls during the last 25 years and the trend of present
recommendations is well illustrated in the following summary
iterature:

RECOMMENDATIONS OF OTHER INVESTIGATORS

05. Crandall, C. S., Illinois Agricultural Experiment Station, Bulle-
No. 98, Extensive account of apple and plum curculios with detailed
d experiments for control. Spraying operations considered unsuccess-
; cultivation recommended.

906. Crandall, C. S., Ibid., Bulletin 106, pp. 219-231.

1921, PFernald, H. T., In Applied Entomology, pp. 137-139. Control
: “No one method nor even all the methods of control taken
> i A combination of the
atments, however, will accomplish considerable in this line.”” Recom-
ends removal of rubbish and hibernating quarters; (2) pruning trees to
ow sunlight to enter; (3) allowing fowls and hogs to run under trees or
rrough shallow cultivation from time larvae begin to leave fruit until
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six weeks later;
commonly given
also be necessary
collecting the beetles when
1906. Forbes, S. A., Tllin
108. Us;ad arsenicals in fie

1914. Headlee, T. J, R
Jersey Agricultural Ex
where curculio is
from time the “cre
ing beetles rem
for about a mo

1918. Headlee, T. J
seems to have come betwe
fall spraying.”” In orchar
spersed with old stumps
ularly severe.” Recomm
followed by cover crop
and cleaning fence rows.
intact for the first month
Headlee, T. J., Ibid., Re
mends 7-day spray after
in orchards where curcul
was “ruined by the curculio’
(1) before buds swell;
after petals fall; (4) seven da
(6) June 20 to 30 for all fall
d with lime-sulphur and arsen

both have repellent action.”

J., Ibid., Report for 1920,
and spray on apples;
Seven to nine
Headlee, T. J., Ibid., Report fo
on of dust and spray on apples in
ulio as well as sprays
T. J., Ibid., Report for 1923
ulio spraying.

(4) spraying with arsenate of 1
for codling moth thou
ects are abundant.’’
only a few trees are i
ois Agricultural Ex
1d tests against the

ead for apples—treatment
lar later applications may
(5) jarring the trees and

periment Station, Bulletin

. nt of Entomology, New
periment Station for 191

present foliage must be kept
ature begins to feed until it dis
ain in plum orchards about six

covered with arsenical
Over-winter-
weeks, in apple orchards

Ibid., Report for 1917, pp. 437-438,

en blossom-fall and the ten-days-after-
ds standing near woodlands or plantin
or carpeted with grass, the damage wa
ends clean culture during forepart
not producing a dense sod, removal
Recommends spra
after blossoms fal
port for 1918, pp. 212-213. Recom-
ssful cases of control
and where crop unsprayed
s as a schedule for curculio
ssom buds first show color;
ys later; (5) 17 days after
and winter varieties.
te of lead than with arsenate

D. 449. Table showing
unsatisfactory control of cur.
per cent injured by curculio.
1990 0. 373
cluding curculio

ying to preserve t

ecords two succe
108 were abundant
Recommend

blossoms fall
results obtaine
of lead alone;

comparison of dust
culios indicated wit

Table showing
records. Dusts

» PD. 274-278, Tables 6, 7

0 not control curc
1924. Headlee,
and 8. Results of
A 1925. Herrick, Glen

and Gunderson,
Bulletin 206. Contains
r the curculio and their
Page 492, under General
as a rule were well con-
page 493, controls obtained
periments in 1913)

A. J., Illinois Agricultur.
much valuable informati
results are ably discusse
Summary states:

trolled by applicat
“from 60 to 94
and the least effectively SpI:

al Experiment Station,
on on orchard sprays fo
d in tables and text.

“Codling moth and curculio,
ions of arsenate of lead”’;
(in the most suc
ayed plats from 32-79 per
lats showed controls ranging from 81 to 97
i lats from 45 to 87 per cent.

d spraying wi ad fail to exercise a decidedly

beneficial eff
Quaintance, A. I
re, Bulletin No. 10
the plum curculio and its co
all previous work, data on 1i

, and Jenne,
3. The most e
ntrol yet publi
fe history and

E. L., U. S. Department of
xtensive single publication on
shed. Contains summaries of
parasites and accurate studies
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Indiana Station state that dusting was inferior to sprays for
curculio control in three out of five years work. The work of
Stoddard and Zappe at Milford conducted during the years 1920—
1924 showed consistent results! in favor of spraying although the
percentage gain from this method was never great. In addition
there are the New Jersey reports “comparing dust and spray
indicating an advantage for sprays, and in general, opinions favor
sprays as better controls. :

It is important before discussing any control program to know
what conditions surround orchards where most damage is done.
A number of typical fruit farms near New Haven were therefore
studied. Nearly all Connecticut apple orchards are either culti-
vated in part or allowed to remain in sod, the orchards in one or
the other being about equally divided. Few or no orchardists use
clean cultivation. This is due in part to the nature of the land
used for this purpose which is often hilly or rolling, and the danger
of washing is considerable. There is also much waste or unculti-
vated land in many localities so that it is almost impossible to
locate an orchard without placing it near a wood or within a few
rods of numbers of wild apples. Such conditions are primarily
responsible for severe infestations commonly found, and it must
be recognized that under such conditions heavy infestations of
curculio are the rule rather than the exception. Plate VII, b
shows a typical wild apple tree.

CONDITIONS SURROUNDING TEN REPRESENTATIVE ORCHARDS

Orchard No. 1. Wallingford. South side of one section near
woods reported to be worst; inspection revealed much damage;
no wild apples, however, in the vicinity although not .far away
was an unsprayed orchard; section protected on west by woods.
In addition to the woods, a number of peach trees probably sup-
plying many beetles were interplanted with the apples. In
another section of the same orchard near a woods on the east side
little damage could be seen. This, however, was some distance
from the peach trees and the apple orchard mentioned.

Orchard No. 2. Durham. Orchard well in the open though
.with a fence row on the south. On the north side from a quarter
to one-half a mile distant were peach orchards of considerable size.

Orchard No. 3. Middlefield. Large extensive plantings, some
of the apples interplanted with peaches. Worst infestations seem
to be in these interplanted orchards. '

Orchard No. 4. Wallingford. Interplanted orchard, worst
conditions in section protected on west by woods, other parts of
interplanted orchard said by owner to be less severely injured.

Orchard No. 5. Wallingford. Large plantings some near peach
orchards apparently free or with few curculios. No fence rows or
woods to protect the orchards although peaches are planted near

1Conn. Agr. Expt. Station, Bull. 265; p. 293; 1924,
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E. Y he peaches are cleanly cultivated and dusted
?yowf)vﬁzllzleraﬁ'ser’ll;te—sll)llphur-lime dust. Strip cultivations prac-
ed in apple orchards. Plums in bearing near orchgrd. ek
* Orchard No. 6. Milford. Damage worse on west side adjoining
odland. Orchard in sod or strip cultivation. Fence Tows cir
ne walls around entire orchard, but the worst damage is next
e woods as mentioned. Wild apples not far distant. ;
Orchard No. 7. Branford. Worst damage on outside rows
<t the woods. Wild apple trees not far distant, but no peaches.
chard under strip cultivation. . o o s
‘No. 8. Mount Carmel. Strip cultivation practiced.
oorl;ihia'nﬁstation on west side near fence row, although the latter
low. Young peach orchard also on west side. Other apple trees
arby, bt sprayed.
Orchard No. 9. Mount Carmel. Protected on west by fence
w and on southwest by wood lot. Wild apples numerous near
e orchard. Peach orchards and plum trees to east.

rchard No. 10. Mount Carmel. About one-fourth mile from
9. Not protected on west by fence row, but with bearing
ach orchard on south and a few plums on north and west.
Damage in this orchard, however, has never been severe for some
known reason. Orchard in sod. Possibly the plums are suffi-
ntly attractive to draw the beetles away from the apples.
ty of hibernating quarters nearby. ; :
About the only conclusions which can be drawn from this survey
that the worst damage is done in orchards protected by woods
fence rows on one side (which strange to say seems to be the
est side in many of the orchards examined), while those not so
otected are not as severely damaged. The presence of peaches
the vicinity seems to have some influence especially if accom-
ed by woods or fence rows and the presence of wild apples
obably has something to do with total number of curculios in
rchard although the survey does not show anything striking
in this regard. There is little doubt that beetles develop on these
Id fruits since the fruits are abundantly marked and the adults
ve been jarred from the trees on several occasions. The occur-
nce of plums or apricots does not seem to influence the severity
infestation as much as peaches.

PrELIMINARY TESTS WITH VARIOUS INSECTICIDES

We have already shown that curculios leave the trees shortly
after applications of arsenic and it has been well demonstrated
at they may be easily killed in confinement when fed on leaves
rayed with the usual dosages. Laboratory tests indicate that
' the Connecticut curculio is no different in these respects from
" others, Tables 17-19. It will be noted, however, that death is
-not irrfmediate and sometimes does not occur until 10 to 12 days
- after introduction of poisoned food.

0
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TABLE 17—F1VE-DAY TESTS WITH ARSENICALS, FOLIAGE TESTS PLUM CURCULIO ON APPLE 407

Number Dead
Number of Date in the Following Days %

Substance Used Beetles Bevta 1 0l B Dl Sl oF ExposiNG Drops To DIRECT SUNLIGHT AND COLLECTING
Acid lead arsenate June THEM FROM BENEATH THE TREES
1.2 gm. per 250 cc. 11 25 12 85110 L 100 e 7
Calcium arsenate Beetles eral ground cages were supplied in 1928 with dropped apples
1.2 gm. per 250 cc. 8 2575110 G L E 8 100 excluded lums containing egg punctures of the curculio and presumably
OriChZO-ZrlnnC aeisg’ébtf}c 11 2510 3 e 1 | o ed by the larvae. Some of these cages were exposed to
Reianadne aue o ;’f},fgfy_ - sunlight; others were protected by cotton sheeting; still
1,2 gm. per 250 cc. g . rs by thick building paper excluding all direct sunlight. The
molasses 10 cc.... 10 25041 ik g g gD owing results were obtained.
Ball of casein molas- i
ses and lead arse- 7
natestaant oS Ll R 200502 5 8 8 100 TaBLE 20
Chegi| D0 10 26710 /02 S0 e O e
4 Emerging 100 Fruits
These tests were made in jars in the insectary, the twigs being ected with cotton sheeting... (1) 200 apples 75
spra.yed.vmth the solutions indicated and allowed to dry before e : i (1)) 2305 applles 22%’) 36
placing in the jars with curculios. IR rct sunlisnt. (@) 75 ales 2 it
ected with building paper...(1) 75 plums 11 14
TABLE 18—TWELVE-DAY TESTS WITH VARIOUS ARSENICALS osed to direct sunlight...... (1) 75 plums 9 12
P
Number Dead in the Following Days Ce?ft
As“é’sltan‘(’;— Hel - astles Kate 1 2 8 4 56 .7 879 10 1112 Dead ere is undoubtedly some advantage from exposure of dropped
cid lead arsenate e to direct sunlight but control by this means is far from
Ba{ii%’gsgﬁg 3‘,512};: %’010 e e e 00 te in Connecticut. Raking drops into the open is a com-

ively simple operation in completely cultivated orchards,
a difficult one in orchards kept in sod. The time required for
ecting drops by hand from a 17-year old tree is at least 30
utes for one man (tree in sod or partly cultivated) and probably
hour for large trees. To obtain the greatest benefit, this
‘ation requires repetition at least twice during the summer
_the cost may be figured at 50 cents to $1.00 per tree for $4.00
ay labor. At best, the operation is expensive, although it is

gm. casein, 1 gm.
lead arsenate, 10
gm. honey; water
to make 125 gm.. 9

20 100
Check—no treatment 7 20

0107 200000 5 0 N0 R0 107 L0
Uii=0r= OISR OTHORSUSIU SO B ORS00 0

TABLE 19—LABORATORY TESTS WiTH PorsoN Dusts To KirL THE PruM CURCULIO
(20 beetles used in each jar)

Material Date Dead in the following days % :
Begnn 1 2 8 4 5 6 7 8 0 10 11 1218 14 15 v recognized that the use of such labor often depends upon
Aug. value of the crop. At present the feeling among the growers

Scorodite 2 gms.

g s his section is that the plan is not practical. There is no reason,

rever, why such a method cannot be employed to advantage
a few trees are involved, though it should be recognized
complete control will not be obtained where there are other

£
Scorodite 10 gms.
Zinc stearate 5

Co%gzi'dﬂﬁbii.dé s 28 0 0RO R0 0 20T 4Rl 0L O S s O Sid sted fruits in the vicinity; neither will the result of this work
gms. lime 20 gms.23 1 0 1 0 0 2 0 2 0 0 2 0 3 0 3 g ot until the following 'year.
Lead stearatepure. 23 0 0 0 0 0 2 0 4 0 0 5 0 5 1006
ﬁ‘;‘g;gﬁfjﬁfgﬁ;ﬂge b e VR R T o o D e e L PRAYING EXPERIMENTS FOR CuURrcuULIO CONTROL—1924-1928
3,23 afar?:',i ;‘;ﬁg_ B R L e g B i e n view of the rather wide variation in recommendations for
Lead peroxide 1 1b. ¥y control of the curculio on apple and the failure.in several
y AézOE Y ozt UL DRI R R 0EE DS 05 L0 I 0 208 RS 0ER2 TR 00 3918 4 8l ost tances to obtain satisfactory results in Connecticut with the
Sodiiaiaiale i ledules in use, a program of control experiments was devised
C}fscf'fc.). pure B gg (2) 8 g 8 8 g 8 g 8 8 g 8 1§ 8 11 4 sick d carried out with a view to finding more satisfactory measures
Sodium fluosilicate an were available at the beginning. It became apparent at
Chl 1113<. Lime 4 1bs. }O 8 8 g 8 18 8 8 8 lé 8 8 1(1) 8 12 0 2escaped e that the 7-day spray advocated by the New Jersey Station
(108 HMEEIL VO b P Sl 0 0 :
Arsenate sulfur dust
109%lead arsenate1l5 0 013 0 015 0 015 0 015 0 0 O 2escap<"d
Ghecle i 1o 0 A0S0 () 20,00 FER SR Q= O 0= AL 00 1
Nore: Insecticides dusted on fruit and placed in jars containing curculio beetles.
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offered one solution although a difficult one from the standpoint
of many growers with large orchards and limited equipment. If
some means could be devised whereby this additional spray might
be avoided it would be of considerable advantage. It became
desirable to find out, therefore, which sprays, if any, could be
omitted and it seemed also worth While to distribute the sprays
more evenly throughout the life activities of the adult which as
shown by the diagram, Figure 25,'do not correspond fully with the
pink-calyx-7-day-2-weeks schedule. However, the data obtained
in 1928 on the egg-punctures of the beetle seem to indicate that a
pink, calyx, 2 weeks, or 17:day schedule, piles up the poison on
the trees before the peak of this activity is reached, and the
amount of damage occasioned by late feeders, being relatively
small, can probably be disregarded in commercial orchards of
Connecticut. It also seemed desirable to try addition of such
substances as molasses as an attractive food for the beetle or any
new arsenical substitute which might come into use, because of
the danger of foliage injury from the usual mixtures and the
growing belief that the arsenical residue on sprayed fruit at
harvest is too large. A comparison of dusts and sprays used in a
pink, calyx, 7-day and two weeks schedule was tried out in 1928.
Nicotine dust was also tried in 1924 and shown to be worthless
for control.

SPRAY APPARATUS AND MEeTHODS USED

All trees were sprayed at first with 12-foot rods, provided with
angle disc nozzles. Sprays were applied in 1924 and 1925 with an
Arlington XL sprayer furnishing 150-200 pounds pressure and in
1926, 1927 and 1928 with a Bean sprayer furnishing about 250
pounds. Spiral nozzles of the type shown in Plate VIIL, a and b,
were used in 1926, 1927 and 1928 and were very effective in
furnishing a thorough even coating on fruit and foliage. In 1928
an extension of about four feet was used on one of the rods allow-
ing the operator to reach the tops of the trees more easily. With
age, the spiral nozzles became worn through the center and allowed
a solid stream to issue at the end. One of our nozzles, however,
was used for three years before developing this defect, but it

would no doubt last a much shorter time in large orchards where -

kept in continual use. When operating to best advantage, we
were able with this apparatus, using two lines of hose, to apply
about 1,000 gallons in the course of an eight-hour day.

The method of spraying consisted of passing completely around
each tree, coating as thoroughly as possible all parts thereof. The
amount applied to each tree varied with the size of the tree, but
from calculations made at Shepard’s orchard and that of the
Experiment farm at Mount Carmel, the amount applied was
approximately one gallon at 7-day and two week periods for
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924 cubic yards.! This will mean approximately one gallon
ore for every 10 feet of circumference measured around the
branches of such varieties as Baldvx_rm, MecIntosh and
ng, where these varieties are normal in shape and 15-20
old. The exact amounts as figured would be as follows for
three varieties:

TABLE 21
Gallons Spray
Circumference, Baldwin Greening MecIntosh
Feet
100 16.6 14.1 17.0
80 9.3 6.6 10.4
60 4.7 ;: 32 4.8

he volume increases rapidly with circumference, one large
cening tree 125 feet around containing about 760 cu. yards. At
, rate mentioned this tree should require about 30 gallons at the
eriod.

; eez will naturally vary in the number of branches according
the method and amount of pruning and consequently the
unt of foliage, but it is believed that the trees experimented
in two different orchards represent fairly typical conditions
he average Connecticut orchard. The amount applied at the
yx period was about two-thirds the amount of the 7-day
ause of the smaller amount of foliage, while the pink spray
red only one-third of the amount of the 7-day.

e main reason for using the circumference instead of the
ght in calculating volume lies in the fact that volume seems to
‘more closely correlated with circumference in our orchards
en figured on the formula
e ) 4%(‘%-.1440)— L (g—.144c)

T 330.1
[he three varieties mentioned assume a fairly typical shape in
[dle-aged trees and in older trees if there is plenty of room
und each tree. There are cases, however, where the shape of
tree is irregular, due to manner of growth or from being
wded. In thelatter cases probably the best method of obtaining
amount of spray would be to rely on careful measurements as
uggested by Smith (1. ¢.) but it is very doubtful whether the
rdist would consider such an operation as practical or even
able. A certain amount of judgment should always be
rcised by the operator, with the aim in view of covering the
f and fruit surface as completely as possible. A rough estimate
he amounts needed on regular shaped trees can be obtained by

Cq
1See Smith, Jour. Ec. Ent. 1927. Formula used ¥(cu. f’c.):;r(g—.l‘l‘iC).
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‘circumference measurements, as a basis for control operations.
It should also be stated that the experimental trees were headed
low, the outer branches being quite near to or touching the ground.

Dusting was done with a power Niagara duster, covering both
“sides of the tree as completely as possible at each application.

In the course of these experiments 4 total of more that 700,000
individual apples were examined, representing 1,400 barrels of
fruit. ’

MaTERIALS USED

Materials used throughout these experiments were standard
materials sold on the market and consisted of lead arsenate, dry
lime sulphur, casein lime and 40 per cent mnicotine sulphate.
Nicotine sulphate was omitted wherever possible and the experi-
ments at the Station farm were conducted wholly without this
material. At Shepard’s Orchard it was used in the early sprays
(pink and calyx) in 1925 and 1928, but not in 1926 and 1927.

The casein lime was a standard brand consisting of two parts of
lime and one part casein analyzed by the Department of Chemistry
and reported in 1925, Bulletin 272, p. 149, under analytical number
2475, «

Two brands of lead arsenate were used which have also been
analyzed by the Department of Chemistry and reported in Bulletin
272, p. 145, under analytical numbers 2474 and 2464. Both
products contained approximately 30 per cent arsenic oxide and
.18 per cent water soluble arsenic.

The fish oil used in 1926 and 1927 was purchased on the local
market as light pressed menhaden oil, but differed considerably
from that obtained from Mr. Ashworth in 1928, in being much
thicker and heavier. The analysis of our 1928 material follows:

Shecttieioravitir s Sn TR St e .9324
Saponificatiomnmraber il ot L all iy 187.4
lodinenumberial cilh e J il o e v 173.3

Free fatty acids as oleicacid.. ......

The two dusts used were three per cent nicotine dust, and 90-10
sulphur arsenate dust consisting of 90 per cent finely ground
sulphur and 10 per cent lead arsenate.

ExPERIMENT STATION ORCHARD

. Spraying experiments were begun in 1924, using the Experiment

Station orchard at Mount Carmel. This orchard consists of a
number of varieties arranged in rows running the length of the
orchard or part way through. There are 96 trees in all, arranged
in six rows. As far as could be determined, the varieties appeared
to show about equal infestations, but with a systematic decrease
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amount of injured fruit from the outside rows towards the-
ter, and being greater in the lower parts of the orchard to the
t  Work during this summer was more or less preliminary
d consisted of small tests on 7-14 trees each, taking in entire
ows or parts thereof, and scoring all fruit from the orchar@l.
)wing to the variation in degree of infestation in the qrchard it
s recognized that these results could not be fully relied upon,
hough giving a general indication of the amount of control.
equently, the tests were continued in 1925 in different locations
ich procedure gave a considerably better idea of their value.
m 1924, it will be seen that there were fully twice as many punctures
the early drop fruits as on the picked fruit and windfalls
rested later, except on the unsprayed trees where the number
" was about equal. Tree shaving all sprays had slightly more un-
narked fruit than any others. The plot having no 7-day spray,
wever, averaged 85.5 per cent clean as compared with 86.6 per
t for the complete schedule. None of the remaining treatments
raged as high as these. _
should be mentioned here that several factors influence the
dance of curculios on the trees and have been taken into
onsideration in evaluating results. They are:
. (1) Location of the tree in the orchard—outside trees or trees
~ near fence rows are always more heavily infested.
(2) Number of apples per tree. Very few apples on a large
ayed tree are not usually injured. A medium or light crop,
ne barrel or less, on a tree normally producing six or seven, is
ally injured severely while a maximum crop, well sprayed,
sually shows a relatively small percentage of punctures.
(3) Size or volume of the tree itself has influenced results.

oN ApPPLE—1924.—Detailed Record

S 2 - i S8

é% 8% E\'é éé ggé 55 ,SE Treatment

[ : : s = .p S5

§ 2Rl e hep O Ban BLE G

664 165 499 1,354 75.0 2.04 Drops Molasses plus

480 96 384 1,124 80.0 2.34 Drops lead arsenate

669 410 259 654 38.7 0.98 Windfalls Calyx and 2
3,409 2,051 1,358 3,238 39.8 0.95 Picked weeks
5222 2,722 1 2,500 16,870 - 47.8 15221 T otal

275 36 239 622 86.9 2.26 Drops

89 2 87 280 97.7 3.15 Drops

154 24 130 432 84.4 2.80 Windfalls None

285 60 205 583 77.3 2.20 Picked

783 122 661 1,017 84.4 2.45' Total

22— RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF PLuM CURCULIO
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TABLE 22—RESULTS OF SPRAVING EXPERIMENTS FOR CONTROL OF PLUM Curcy

: ___RESULTS OF SPRAVING EXPERIMENTS FOR CoNTROL OF PLum CURCULIO
ON APPLE—1924—Detailed Record

L[@
: oN ArpLE—1924—Detailed Record

4,302 1,270 1.3,082 9546 70.

9,753 12,702 7,051 © 21 518172 29

Cc13 1,766 728 1,038 1,910 58.7
576 105 471 94581 7

521 265 256 488 49.13

2,258 805 1,453 3,114 64.35

5,121 1,903 3,218 6,457 62.83

D 803 669 134 251 16.69
1- 3, 1,030 893 137 230 13.30-
5- 8 990 8563 137 210 13.84

4,430 3,781 643 672 14.51

- 7,253 6,202 1,051 1,363 14.49

.22 Picked dust

.20 Total

.08 Drops
.64 Drops
.93 Windfalls None
.38 Picked

.26 Total

.31 Drops

.22 Drops Pink, calyx
21 Windfalls and 2 weeks;

.15 Picked No 7-day

A9 Total

52 Drops Pink, ecalyx,
15 Windfalls 7-day and
.16 Picked 2 weeks

2015 2,302 613 1,514 21.03
- 4,561 4,220 341 703 7.45
10,487 9,433 1,054 1,728 10.05

4283 21,051 3232 6211 13.31 .25 Total
B0 315 . 655 0 1411 61.2 1.32 Drops
319 30 280 798 87.8 2.50 Drops

194 91 103 194 52, .0 ~ Windfalls None
211 69 142 350" 67, .66 Picked

2
8
5
3
1,794 514 1,180 2,753 65.7 1.53 Total ]
1
8
o
9

o el : et ¥ v
8 = S 5 S8 = S5 T . 9 - ool S8 =
? g 3% gjg- ?g SZ:‘&% a;igj ég Treatment _%g g'g §§ Eg giﬁ 55 Sy Treatment
8 5 & Sa S & 55 sSa S5 =] BE S e e iR a3
= < Zi< Z< BA sz & o8 S5 o2 &  osd  =z8 Ma
B 621 406 215 450 34.6 72 Drops :
87 272 262 75.76 .72 Drops
1= 3, 915 305 210 - 467 40.7 91 Drops Calyx, 7-day gg? 63 158 GIFNTL 5 2 83 Drops Commercial
5-12, 482 404 78 did 52 24 Windfalls and 2 weeks, 843 286 557 1,957 66.07 2.32 Windfalls nicotine
14-16 4,428 3,756 672 1,199 15.2 27 Picked  No pink 9160 407 1,753 3,688 81.16 1.70 Picked  dust
& A
0,048 4871 1175 v 2230 19.4 S 0:97 Fotal e 843 2,740 6,534 76.47 1.87 Total
B4 322 89 233 515 72.3 1.60 Drops 3
and 93 " 150 83 273 89.2 2.93 Drops 26 9 ég 2%673 gg.gg é‘gg grgps
B 13 202 210 82 166 28.1 0.57 Windfalls None \ 66 L : : S
315 220 95 208 30.2 66 - Picked 145 51 94 207 64.83 1.42 Windfalls None
' : 176 37 139 377 78.98 2.14 Picked
1,022 529 493 1,162 48.2 1.13 Total o i o 837 73 85 2.02 Total
¢ 2,386 1471 915 2,017 38.3 0.84 Drops
1- 3, 1,429 870 559 1,044 39.2 .73 Drops Pink, 7-day 207 120 87 205 42.1 0.99 Drops ;
5- 8 764 616 148 232 19.3 0.30 Windfalls and 2 weeks; 238 147 191 256 38.27 1.07 Drops  Pink, calyx
3,301 - 2,739 562 952 17.0 0.29 Picked  No calyx 328 279 49 93 14.94 0.28 Windfalls and 7-day;
: : 2,921 2,607 314 673 10.3 0.2 Picked  No 2 weeks
7,880 5,696 2,184 4,245 27.7 0.54 Total o
C4 34 7 %97 75 79.4 2.20 Drops 3,694 3,053 541 1,227 14.66 O. ota
133 178 55 84 41.3 0.63 Windfalls None 97 12 85 50 87.5 0.5 Drops
363 135 128 263 35.2 0.72 Picked 106 34 72 266 67.94 2.5 Drops
: 106 47 59 154 55.6 1.4 Windfalls None
530 320 210 422 39.6 Total 1,168 430 738 2,129 63.0 1.8 Picked
€ 2,477 786 1,691 4,135 68.2 1.67 Drops ‘
612,71 /1638 907 (. a5A1 «4ipd) w1270 Tops - Commercial R = o daRn 0R iR ) 60 Rotal
14-16 1,336 339 VO 7E s 300 74.2 .47  Windfalls nicotine 320 5,096 1,224 2,266 19.37 8.35 Drops
0.
0

3,907 1,404 2,504  5.077 64. Drops

1,610 342 1,268 3,288 8. .01 Drops Summary of
1,706 787 919 2,089 53. .22  Windfalls all check
5,885 2,182 3,703 9,384 62. .69  Picked . trees ::

| U (R S N SO SO (R SR X
o
©

D4 317 107 210 458 66.24 1.44 Drops: s g i
298 63 9o 375 72.37 1.64 Drops 18,108 4,714 8,394 19,788 64.04 1.51 Total AP
294 99 195 448 66.33 1.52 Windfalls None .10 Drops . ,.,TWO sprays of

1,129 326 803 2,360 71.12
1,968 595 1,373 3,641 69.77

.09 . Picked
.85 Total

290 @ 148 142 321 48.96
Lo, lead arsenate
831 563 268 519 32.3 .625 Picked'  with baits.

HINEEE O] 0000 H|E HH N|NNNH O] O0ON ©| 0000 H| coNm o csoo
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ut lime sulphur was slightly better than any other treatment,
ough the difference between it and the complete schedule was

0.2 per cent. The “no calyx’ treatment stood high in clean

TABLE 23—SHOWING COMPARISON OF DIFFERENT SPRAY TREATMENTS
EXPERIMENT STATION FARM—1924 3

Per Cent Ki?d Total Per Cent

Trestment St , Fruit akiae ed it indicating that beetles did not get started in the orchard this
No Pink Spray ! 62.5' Drops until some time after this pemoc}. The trees from which the
Calyx, 7-day S — 80.57 day spray was omitted were low in percentage of clean fruit.
ang 2 weelks g Piclced ; these tests, the complete schedule again stood practically as
No Calyx Spray 61.6 Drops as any other, being only .16 per cent less than the highest
Pink, 7-day and —_— S 72222
2 weeks » 825 Picked
No 7-day Spray - 85.2 Drops BLE 24—RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF PLUM
Pink, calyx and ; — e 85.5 ] @ AppPLE—1925
2 weeks 85.6 Picked SR O Ry
No 2 weeks Spray 60.0 Drops EXPERIMENT STATION FARM: DETAILED RECORD
Pink, calyx and = S 82.67 S s Average

? i Total Wb porD) Total _ No.
Loy g Lk Kind Iehi Maf?{ed Ceerft Igloa.‘ Punc:ures
All Sprays 80.1 Drops of of by =~ Marked  of Per Treatment
Pink, calyx, 7-day and —— _— 86.69 Fruit Apples Curculio Fruit Punctures Apple Received
2 weeks 90.7 Picked Drops 1,656 808  48.79 1,366 .82  Pink: 6 daysafter calyx
h Picked 6,509 1,156 V7576 1,814 .28 8 days after 6-day;
31.6 Drops - —— 2 wks. after 8 day;
Check—no spray L - 35.96 Total 8,165 1,964  24.05 3,180 .89 Nodal;rme-sulphur at 6-
39.1 Picked Drops 56 45 80.35 76 - 1.35 : :
Picked 621 488 78.58 1,069 1.72  Check—no {reatment
EXPERIMENT STATION FarwM, 1924 Total 677 533  78.72 1,145 1.69

Notes:
Trees planted 1911.

Drops 2,086 1,506 - 72.20 2,817 1.35 Pink;6 daysafter calyX
Picked 6,879 1,940 28.20 2,834 .41 withzcoateﬁl lead arsen-
e ate; 2-weeks 1

Petrcentage based on counts va_rying from 3,583 to 24,2883 for each treat- Total 8,965 3,446  38.43 5,651 63
ment.
. p 3 : D 267 264  98.87 650 2.43
Peach orchard alongside removed in winter of 1923-24; early drops pirﬁ(%% 416 289 63,47 Bl T Clec I g Freatinent
collected and larvae trapped in cages 1924, g : i
Total 683 553  80.96 1;321. 1.93
Spray formula used gripi : 677 3??5 52.34 : 7§(5) il 110 Pink; heavy dose Ieag
Lead arsenate. taa i L B 3 pounds i T & o 0 i gfsferﬁf: Bl Slm an
Lime sulphur (liquid)....... 3 galloris Total 8,133 1,081 112 67 1,825 .22
Cgselr} et Wk A e Tl T 1 ppund Drops 2,104 1,562 74.23 2,050 1.40
Nicotine sulphate........... 1 pint Picked 3,579 1,514 42.30 2,616 .73  Check—no treatment
Watergs s g L idtniys Ok 100 gallons Total 5,683 2076 5415 “ohe
i 4 5 Drops 1,887 83 4.40 122 .06  Pink; calyx with fish
Dates of Spray Applications Picked 1,933 149  7.71 233 .12 oil1 }slticker, 5 lime-
——  sulphur; 2 weeks.
(Pé;rﬁ:’x ........................ l‘ﬁz;}; 1% Total 3,820 Bl hor o Vit
A IO e b NG L e Drops 309 178 57.60 433 1.40 i
A N R R R June 16 Picked _479 273  56.99 ».704 1.47  Check—no treatment
: 788 451  57.23 1,137  1.44

Drobs 5,596 1,052 18.80 1,591 .28 No 2-weeks;
Picked 17,708 1,358 7.67 2,228 .12 Pink; calyx; 7-day

Total 23,304 2,410 10.34 3,819 .16

RESULTS IN 1925

The work was continued in 1925, shifting blocks, and also
introducing several new treatments. First a schedule comprising

: : Drops 71 41 57.74 g7 148 5
pink, four days after calyx, five days later and two weeks after Picked 699 365 52.21 784 1.12  Check—no treatment
the five-day spray. (2) use of coated lead arsenate (home made). Total 770 406 52.72 881 1.14
(3) double the usual strength of lead arsenate and (4) fish oil Drops 6,545 518 7.91 886 .13  All sprays

Picked 13,318 720 5.40 1,362 .10  Pink; calyx; 7-day and

sticker in calyx spray without lime sulphur. This year the spray
containing fish oil plus lead arsenate applied at the calyx period

: —  2-weeks
Total 19,863 1,238 6.23 2,248 2311
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TABLE 24—RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF PLUM
CURCULIO ON APPLE—1925—Concluded ;

EXPERIMENT STATION FArRM: DETAILED REcoOrRD— Concluded
Average

Totall /A% Nas Per - " Total No.
Kind No. Marked Cent No.  Punctures
Tree _of of by Marked of Per Treatment
Nos. Fruit Apples Curculio  Fruit Punctures Apple Received
D 4 and Drops 627 365 °58.21 816 1.30
13 Picked 1,818 1,369. +75.30 4,559 2.50 Check—no treatment
Total 2,445 1,734 70.92 5,375 2.19
E 1-3 Drops 3,556 > 201 5.65 300 .08 No calyx

5-12  Picked 18,030 1,734 9.61 2,819 .15  Pink; 7-day and 2-wks

14-16 Total 21,586 1,935 8.96 3,119 .14

E 4 and Drops 1,015 425 41.87 1,112 1.09
13 Picked 2,672 2,039 76.30 6,139 2.29 Check—no treatment

Total 3,687 2,464 66.82 7,251  1.96

F1-3 Drops 9,620 1,629 16.93 2,929 .30 No 7-day
5-12  Picked 22,592 3,268 14.46 6,075 .27  Pink, calyx and 2-wks

1416 Total 32,212 4,807 15.20 9,004 .27

F 4 and Drops 2,709 1,130 41.71 2,337 - .86
=13 Picked 1,635 1,332 81.46 3,640 2.22 Check—no treatment

Total 4,344 2,462 56.67 5,977 1.37

A, B, C, Drops 7,158 4,010 56.02 8,471 1.18
, Picked 11,919 7,669 64.34 20,182 1.69 Summary of all checks

5 5

4 & 13 Total 19,077 11,679 . 61.22 © 28,653 . 1.50
Total number apples scored 144,435

Note—*Drops’’ include early drops collected until about the middle of July.
“Picked” includes fruit taken from tree and also windfalls at time of harvesting
crop.

TABLE 25—SHOWING COMPARISON OF DIFFERENT SPRAY TREATMENTS

EXPERIMENT STATION FARM—1925

Per Cent. Kind Total Per Cent
Unmarked of of
Treatment Fruit Fruit Unmarked Fruit
No calyx 94.35 Drops
1 Pink, 7-day and s 91.04
2 weeks 90.39 Picked
No calyx: Pink; 6 days 61.21 Drops
2 « after ealyx; 8 dayslater; ——— 75.95
2 weeks after 8 day 82.24 Picked
No 7-day 83,07 1 Drops
3 Pink, calyx e 84.80
and 2 weeks 85.54 Picked
No 7-day 95.60 Drops
4 Pink, calyx with fish e 93.93
oil; 2 weeks 93.30 Picked
. No 7-day: Pink—heavy 41.66 Drops
5 dose lead arsenate at i 88.33
calyx; also at 2 weeks 91.47 Picked
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LE 25—SHOWING COMPARISON OF DIFFERENT SPRAY TREATMENTS

—Concluded
EXPERIMENT STATION FARM—1925—Concluded
Per Cent Kind Total Per Cent
Unmarked of of
Fruit Fruit Unmarked Fruit
No 2 weeks 81.20 Drops
6 Pink, calyx ST - 89.66
and 7-day 92.33 Picked
All sprays 92.08 Drops
7 Pink, calyx, 7-day _— ; 93.77
and 2 weeks 94.60 Picked
43.98 Drops
8 Check-no spray _— 38.78
: 35.66 Picked

otes:

¥ Percentages based on counts varying from 3,820 to 32,212 apples
- for each plot.

Early drops collected 1925.

Amount of spray used 8-14 gallons per tree.

All apples scored by individual examinaion.

Orchard cultivated until 1925 when middle section was left in sod.

Spray Formulas Used

Teadtarsenatel . b 2lhinn o 3 pounds
Nicotine sulphate........... 1 pint
@asemilimne s s i S 1 pound
Lime sulphiir (dey). o000 6 pounds
Weatier. B el i vt 100 gallons
Fish oil (light pressed menhaden)
1 quart
Lead arsenate.............. 3 pounds
(No. 4 only at calyx)
Wiater. dlian Ll ALl e Dl 100 gallons
Lead arsenate o 8 E RSl 6 pounds
(No. 5 only at calyx and
2 weeks)
Waber il 100 gallons

Dates of Spray Applications

Pink,—April 29. Calyx,—May 19. 6-day,—May 25. 7-day,—May
26. 2-weeks,—June 1 and 2. 4-weeks,—June 16.

RESULTS IN 1926.

- Coated lead arsenate was tried with a view to eliminating some
~ of the sprays but without success. It should be said, however,
- that the material used was not the same as the product manu-
- factured later and probably failed for this reason. Colloidal
- arsenate of lead was used as a substitute for acid lead arsenate
with good results. During 1926, the plots treated with lead
- arsenate and fish oil at the calyx period fell below the complete
schedule by 1.3 per cent. The total score of all trees receiving
the treatment, however, fell somewhat below this due to the
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high score of one outside tree. This tree seemed to be so much out
of line with the results obtained from the rest that it seems justi-
fiable to omit it from the final figures: :

TABLE 26—RESULTS OF Fisu OIL—LEAD ARSENATE TEST

Total number  Number marked Size of tree Per cent

Tree No. apples by curculio cubic yards marked fruit
Bl 2,840 % 705: 330 24.8
B2 3,707 231 318 6.2
B3 1,976 78 286 3.9
B5 4,607 227 345 4.9
B6 2,550 -~ 90 400 3.5
BB 1,502 - 52 343 3.8
B8 735 18 278 2.4
Average marked fruit omitting BI. 4.6

TABLE 27—RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF PLUM
CurcuLio oN APPLE—1927

EXPERIMENT STATION FARM: DETAILED RECORD

Total No. Per Cent Total No. Average No. >
Tree No.of Marked by Marked of Punc- Punctures Treatment
Nos. Apples Curculio Fruit tures Per Apple Received
A1-3 6,670 1,333 19.9 2,474 .87 No 7-day; pink, calyx with
5-8 regular lead arsenate (no
lime sulphur), 2-weeks
A9-12 10,988 1,807 16.4 3,797 .84 No 7-day; pink, calyx with
14-16 coated lead: arsenate (no
lime sulphur), 2-weeks
A1 g and 1,652 1,207 P 4,104 2.64 Check—no treatment
B 1-3 18,267 i o) 9.6 2,872 .16 = No 7-day; pink; calyx with
5-8 fish oil and lead arsenate
no lime sulphur; 2-weeks
C1-38 23,169 1,672 Al 3,213 .14 No 7-day; pink; calyx with
5-8 fish oil and lead arsenate,
no lime sulphur
g ;1 and 3,221 871 27.0 1,649 .51 Check—no treatment
B 9-12 4,816 522 10.8 634 .13 No  calyx; pink; 4 days
14-16 after calyx; 5 days later;
C9-12 3,093 232 Fii 363 .12 12 days after 5-day
14-16 < (complete mixture)
g lg 3,181 1,667 52.4 3,575 1.12 Check—no treatment
1
D1-3 5,965 87 1.46 153 .025 Complete schedule; pink
5-8 (ferrous ars.); 7-day, calyx
Colloidal lead ars.; 2-weeks
D4 1,820 702 38.86 1,333 .73 Check—no treatment
D9-12 4,061 136 3.34 286 .07 All sprays; pink; calyx;
14-16 ; 7-day; 2-weeks; complete
5 mixture
D13 398 113 . 28.4 264 © .66 Check—no treatment
E1-3 2,889 143 4.9 389 L .13 No pink; calyx; 7-day and
4-12 2-weeks; complete mixture
14-16 7
E 4,13 853 421 '49.3 1,285 1.45 Check—no treatment
F 9-12 No 7-day; pink; calyx and
14-16 10,664 578 5.4 1,159 .10 2-weeks; complete mixture
F 13 66 59 89.4 342 5.18 Check—no treatment
Checks 11,091 5,040 45.44 12,502 112

Notes—Drop fruits were not collected in this orchard in 1926.
Spray dates: Pink, May 4. . LK
- Calyx, May 28
7-day, June 4
2-weeks, June 11
g 4-weeks, June 24

Formula: Complete mixture and fish oil same as in 1925.

Colloidal and ferrous arsenates at 8 pounds per 100 gallons.

Coated lead arsenate at § lbs. paste per 100 gallons. -~ .
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RESULTS IN 1927

aring this year the orchard was divided into three blocks of
gnt?‘ges ea(?;l, the plots being sprayed with (1) pink, calyx,
y and 2-weeks schedule, (2) pink, calyx, with fish oil and lead
nate, and 2-weeks sprays, (3) pink, calyx, 2-weeks and 4-weeks
ys. Casein lime was added to plot (2) at the calyx period
sing much of the spray to run oﬁ the foha_tge and was thought
be responsible for the poor showing of this plot. The results
n showed that the complete schedule (1) was better and on
nd row, some 8-15 per cent better than other schedules. The
al percentage, however, showed little difference (2-5 per cent),
at the considerably improved control of this schedu}e since 1924
soan to be apparent, indicating that the most consistently good
ts are to be expected from it. A diagram of tl_'le orchard with
centages of marked fruit on the count trees is shown beloyv
{1 indicates the variation in percentage of marked fruit in
ous locations. This year outlying wild apples were sprayed
hin a fourth of a mile of the orchard. :

A

LAN AND RESULTS OF EXPERIMENTS AT STATION FARM, MOUNT CARMEL

IN 1927
N< I
Vv
w
S S T 70800 10411 1207130 14 S5 016
il e S e G B LD G R S S A
Ly el s b PR e AT o e
130 2084 Xalih 78 S U2 2 NI e dd e Xl 6 X R
D N s e T € 1 S U S T, . €
S e e o s e a0 [ D R VAR D R €
17 23 — | 94 | 20 15 13 4 | 24 ARSI e 5‘ 9
atments: pink, calyx pink, calyx, 7-day,
pink, calyx, 2 weeks, & | with fish oil, - 2 weeks.
4 weeks. § 2 weeks. g '
Q 'O

All percentages referred to nearest whole number; represent fruit marked
~ by curculios. 7 !

Trees left blank bore no fruit or so little that the count was worthless.
All picked fruit from count trees scored. i :
Outlying wild apple trees sprayed with lead arsenate at calyx period.
Drop fruits not collected in 1927. :

Row A next a fence row. .
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Spray dates: Pink—May 6
Calyx—May 26-7
7 day—June 4
2 weeks—June 9
4 weeks—June 23

Formula: Lead arsenate......., (e et 3 pounds.
Lime sulphur (dey) v oovon o 6 pounds
@asein{litne A S aini. Rl 1 pound.
Wiatenis o R s L el 100 gallons

TABLE 28—RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF PLUM
CurcuLio oN ApPLE—1927

EXPERIMENT STATION FARM: DETAILED RECORD

Total Number Per Cent Total Average No.

Tree No. of Marked by Marked No.Punc- Punctures Treatment
Nos. Apples Curculio Fruit tures Per Apple
Al 962 182 18.9 686 .71 Pink, calyzx, 2-weeks, 4-weeks
A2 1,166 176 15.1 296 .25

A3 586 . 99 16.9 208 .35

A4 260 60 23.0 139 .534
A5 7 0 0.00 0 .0

B3 0.0 0 .0

B4 1,424 112 3 169 N5
D3 171 22 12.9 55 .32
D4 1,014 36 3.5 69 .068
E3 2,098 102 4.8 163 .077
E4 1,261 86 6.8 198 .15
F3 4 4,512 486 10.8 808 .18
Total 13,470 1,361 10,15 2,791 20

A7 1,586 821 20.2 667 .42 Pink, calyx (with fish oil), 2-weeks
A8 2,366 357 15.1 601 .25

A9 260 33 12.7 44 .16

A 10 178 74 3.9 10 .056
B8 19 1 5.2 2 .105
B9 450 10 2.2 16 .035
Cc9 626 16 2.5 29 .046
D8 667 12 1.8 16 .024
D9 1,452 35 2.4 52 .035
ES8 2,792 93 3.3 180 .064
E9 2,496 118 4.7 205 .082
F8 4,543 238 5.2 382 .084
Total 17,435 1,241 7.11 2,204 126
A12 2,139 156 7.3 288 .13 Pink, calyx, 7-day, 2-weeks
A 13 218 1 .45 1 .04

A 14 466 22 4.7 36 .077
ANS 2,004 97 4.8 114 .056

A 16 3,855 359 9.3 547 .14

B 14 167 2 1.2 5 .029

B 13 50 0 0 0 .0
C14 5,890 168 2.8 248 .042

D 13 626 74 1.2 23 .036

D 14 2,089 118 5.6 197 .094

E 13 396 14 3.5 36 .091

E 14 39 0 0 .0

F 13 3,185 139 4.3 159 .049
Total 21,124 1,150 5.44 1,654 078
A6 292 274 93.8 1,259 4.30 Check—no treatment
A1l 152 36 23.7 69 .45
B11 179 37 20.6 51 .28

C 11 1,491 221 14.8 343 .23

D6 1,056 772 d3L 2,031 1.92

D 11 809 358 44.2 81 .96

E6 916 682 74.4 1,869 2.04
E11 1,461 276 18.9 12 .28
Fe6 1,860 641 34.4 1,200 .64
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RESULTS IN 1928

The same plots were used in 1928 as in 1927, but with one
erent treatment; namely, a pink, calyx, 10-day, and 20-day
edule. There appeared to be little difference in any of the
ots, indicating that they were about equal in curculio control.
e pink, calyx, 7-day and two-weeks spray and the pink, calyx,
10-day and 20-day sprays, gave more uniform control. A com-
ison of several trees of the same variety and the same relative
ation in the orchard on the other hand, indicates a slight but
not significant advantage for the schedule containing fish oil over
t omitting it, Table 29. Wild apples in the vicinity of the
-chard were sprayed again.

] TABLE 29
e §§? AT;;?E]S Hell?%a}éz s cu.Sslfies. r?;f;rﬁzgt Treatment
A2 2,179 20 277 118,38 " Pink Sealy=, 7-day,
2 weeks.
Al13 2,811 19 274 5.1 pink, calyx with fish
: oil, 2 weeks.
A4 2,294 20 318 8.3 pink, calyx, 7-day
2 weeks.
Al12 2,125 21 309 7.1 pink, calyx with fish
oil, 2 weeks.
D4 1,318 20 310 7.7 pmmkealyx, 7 day,
2 weeks.
D13 1,419 19 310 2.1 pink, calyx with fish
oil, 2 weeks.
D3 1,417 18 233 4.3 pink, calyx 7-day,
2 weeks.

D14 1,325 18 312 5.0 pink, calyx with fish

oil, 2 weeks.

The total percentage of marked fruit is almost identical on the
side row in the different plots and further indicates that the
lount of control was almost the same in all three while math-
natical computations indicate no significant advantage of any
hedule. This year was a bad year for russeted fruit and scab.
0 McIntosh trees received the fish oil-lead arsenate spray in
28, but it is reasonable to expect decreased control of scab when
ch schedules are used. On trees not scabbing badly results
were good, the foliage being better and with less spray burn, due
doubt to decreased amount of spray. Advantages of this
hedule lie in its greater economy since one application is omitted,
1d its greater safety—probable disadvantages in lessened fungous
control. -

A comparison was also made in 1928 of 90-10 sulphur arsenate
- dust and spray, both dust and spray being applied on the same
schedules—pink, calyx, 7-day and 2-weeks. Results indicate a
slightly better control of curculio by spraying although the differ-
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ence is not great. Thus the per cent of unmarked fruit in the
sprayed plot for this year totaled 96.6 per cent while the unmarked -
fruit on the dusted plot totaled 92.7 per cent. This corresponds
in general with results obtained in the Milford experiments of
Zappe and Stoddard. :

PLAN AND RESULTS OF EXPERIMENTS T0 CONTROL CURCULIOS
AT EXPERIMENT STATION FARM IN 1928

W
TRRTES TR S el S e T T T G T

RFox. migslagliehline sonigy ag il sel pi 00w ¢
BOBESUx e el e ials Db TR Rl ) e
DR sE e ar X mey wWae o xtliserd xo i setx  x
e il S S0 TRl T L e D N R R N
B Xl sl |ilighl e sl giie I R L e e ¢
A 6.413.311.7 83 9.2 3080107 7.1102| 33|71 51 6.317.0 —
Tregtll;nentis: e o s ) .

e 2 By e B g

Notes:

Outlying wild apple trees sprayed with lead arsenate and fish oil sticker
at calyx period. No drop fruits collected. 4

Spray dates: pink—May 8 :

Calyx—May 28

7-day—June 4

10-day—June 7

2-weeks—June 11

20 day—June 18

Formula—  Lead arsenate.. (... ! . i, 3 pounds
Lime sulphur (dry)......... 6 pounds
Casein limey o0 0000 1 pound
Vg e sic g el A At ...100 gallons

Fish oil, 1 pint to 100 gallons. (Used in
combination with lead arsenate only.)

A

Total

Apples
235
2,179
44

1,400
s 27,020

1,003
1,447

tals 18,075
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CURCULIO ON APPLES

& 30—RESULTS OF SPRAVING EXPERIMENTS FOR CONTROL OF PrLum

EXPERIMENT STATION FARM—1928

Number Per Cent Total

No. of Marked by Marked Number

Average No.

Punctures

Curculio Fruit Punctures Per Apple

15 6.4 36
290 13.3 450
799 1157 136
191 8.3 288
366 9.2 521
143 4.6 186
120 5.2 e
103 3.0 132
61 259 73
61 4.3 69
101 G 177
31 ST, 52
44 4.9 66
109 ' 2.8 111
47 17 57
1,781 5.53+1.95 2,531
327 8.0 448
293 107 341
281 il 356
189 10.2 275
40 343 96
91 3.8 138
13 1.4 21
21 Sag o8
70 6.0 112
41 aly 51
24 3.5 24
10 1.3 3
120 3.2 137
1,520 5.9342.29 2,030
153 7.1 237
144 5.1 209
228 6.3 295
379 17.0 617
106 4.8 146
78 7.4 128
112 3.5 138
30 9.1 40
67 5.0 100
98 31 133
18 1.4 12
% 1.0 6
120 25.0 167
31 2.2 47
1,571 5.81£1.87 2,275
302 30.1 602
130 9.0 170
183 10.8 222
515 32.6 864
168 20.0 294
158 449 279
818 33.4 1,326
285 12.4 499
242 21.5 - 393
255 25.6, 495
109 9.5 124
873 97 71,935

4,038 22.26+2.28 6,433

1 Does not include fall feeding pun’(_:fcures.

.15

Treatment
Pink, calyx, 7-day, 2-weeks

Pink, calyx, 10-day, 20-day

Pink, , calyx with fish oil,
2-weeks

Check—no treatment
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TABLE 31—EXPERIMENTS T0 CONTROL THE PLUM CURCULIO ON APPLE:

SPRAY VERsUS Dust ?

Average
Number Per Cent Total Number
Total Marked by Marked Number of Punctures

: : Treatment
Apples  Curculio Fruit Punctures Per Apple

)
=
(43
(¢

N3 380 119 31.3 179 9" AT Spray: ink, lyx, 7-day,
N4 432 60 13.9 P g B TR R AR R ey,
N 6 4,042 321 3.0 - 156 .4

N7 2,236 9 .4 .8 .003

N 8 2,034 30 1.4 45 02
N9 1,118 0 0 0 0

Totals 10,242 339 3.3:43.3 . 475 .046

R5 1,983 181 9.1~ 202 .14 Dust: pink, calyx, 7-day, 2-
R6 896 57 6.4 82 .09 weeks

R7 1,993 90 4.5 91 .04

RS 891 70 7.8 101 11

R9 2,469 127 5.1 143 .06

S7 513 6 12 6 .01

S 8 1,242 40 3.2 62 .05

S 9 3,994 259 6.5 323 .08

Totals 13,981 830 5.9+£1.6 1,070 .076

N2 1,068 825, 49.2 1,302 .122  Check—no treatment

O1 202 96 47.5 216 .107

Totals 1,270 621 48.89 1,518 Sl 19

EXPERIMENTS AT SHEPARD’S ORCHARD, MouNT CARMEL;
Resurrs v 1925

This orchard consists of 52 trees of three varieties arranged in
six rows. It was divided into two plots with check row through
the center. The orchard is provided with abundant sources of
infestation, with sprayed and unsprayed apple trees on three
sides and a bearing peach orchard on the fourth. In 1925, it
received (1) a pink, calyx, 7-day and 2-weeks schedule and (2) a
pink, calyx, 2-weeks and five weeks spray. Restilts favored the
condensed schedule (1) by nearly seven per cent.

TABLE 32—RESULTS OF SPRAYING EXPERIMENTS ToO CONTROL
CURCULIOS: SHEPARD’S ORCHARD—1925

Average No. Kind of

Total Total Per Cent Total Punctures Fruit
Apples Injured Injured Punctures Per Apple Scored Treatment
7-day
421 113 26.84 266 .63 Drtops April 29, May 19
11,071 2,295 20.73 4,718 .43 Picked May 27, June 2
11,492 2,408 20.95 4,984 .43 Total
4 ) 5-weeks
421 113 26.84 266 .63 Drops April 29, May 19
12,352 3,389 27.43 7,616 .62 Picked June 2, June 22
12,773 3,502 27.41 7,882 .62 Total ¥ ¥y
625 ¢ 534 85.44 1,574 2.52 Drops Check—mno treat-
3,040 2,369 77.92 8,121 2.67 Picked ment

3,665 2,903 79.20 9,695 2.64 Total

PLUM CURCULIO ON APPLE 425

BLE 33—COMPARISON OF SPRAYS FOR CURCULIO CONTROL: SHEPARD’S
ORCHARD—1925

Per Cent Kind Total Per Cent
Unmarked sHitof of Unmarked
Treatment Fruit Fruit Pruit
ay 73.26 Drops o5 he
i 29, May 19 e e ;
;r 27 ]unZZ 79.27 Picked
i 73.16 Drops
i 29, May 19, — — 72.59
e 2, June 22 72.57 Picked
: ! 14.56 Drops o
‘Treatment e L Al :
S 23.08 Picked

‘rees planted in 1911. .
Amount of spray used 5-7 gallons per tree. (Trees bearing most fruit
aller than trees at Experiment Station farm.)

ercentages based on counts varying from 8,665 to 12,773 apples for
1 plot.

Thg; orchard is very heavily infested; has been in sod, but was sprayed
arly by owner in previous years. Cultivated in part during 1925.

Spray Formula Used.

Lead arsenate.............. 3 pounds
Nicotine sulphate........... 1 pint
Casein lime. .. 0 2h ey 1 pound
Lime sulphur (dry)......... 6 pounds
Waterhl i G Tt s vl 100 gallons

RESULTS IN 1926

The two plots were reversed during 1926 and were the same

ept that schedule Number 2 received a 4-weeks after calyx
pplication instead of a 5-weeks. This year the condensed schedule
eraged .5 per cent less than the expanded pink-calyx-2-weeks-
weeks schedule.

RESULTS IN 1927

- Thinking that our 1926 results might have been influenced
unduly by some unseen factor the same sprays were repeated on
e same plots with the result that the expanded schedule averaged
per cent better. The amount of fruit on the two plots was
ightly larger both years on the plot receiving the condensed
schedule and if influenced by this factor alone the count should
have been much better. The systematic increase in injury occurs
on the orchard fringe but is greater towards the west side and
should influence both plots alike. This infestation is apparently
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TABLE 34—RESULTS OF SPRAVING EXPERIMENTS FOR CONTROL OF PLUM
CURCULIO: SHEPARD'S ORCHARD—1926 :

Kind Total Number Per Cent Total Average No.

of No.of Marked by Marked No. of Punctures Treatmeént
Row Pruit Apples Curculio Fruit Punctures Per Apple
C1-4 Drops 2,243 100 4.4 .7 147 .065 Pink, calyx, 7-d
Picked 9,325 339 3.6 7 540 1058 e s S
D 1-4 Drops 5,321 - 873 7.01 626 LT
Picked 10,752 306 2.8 504 .0468
E 1-4 Drops 3,110 151 4.8 286 .0919
Picked 5,681 2 DR L 196 .034
F 1-4 _Drops 2,403 85 ¢ g.5° 121 .050
Picked 8,553 196 2.26 295 .034
G 1-4 Drops 583 26 4.4 37 .063
Picked 3,792 75 1.97 105 027
H1-4 Drops 925 95 10.2 155 .167
Picked 2,223 93 4.2 303 .136
Total Drops 14,585 830 .5.69 1,372 .094
Picked 40,326 1,100 2.73 1,943 .048
Total all fruits 54,911 1,930 3.51 3,315 .060
C6-7 Drops 1,261 84 6.6 122 .09 Pink, calyx, 2-weeks
Picked 4,546 200 4.4 292 .06 and 4-weeks
D 6-8 Drops 2,193 96 4.4 263 12
Picked 6,731 86 152 115 -.02
E 6-9 Drops 1,383 190 13.9 360 .26
Picked 6,266 148 2.3 254 .04
F6-9 Drops 310 9 2.9 14 .04
Picked 1,624 33 2.0 66 .04
G 6-8  Drops 262 13 4.9 18 .07
Picked 2,719 129 4.7 231 .08
H 6-10 Drops 1,127 158 14.0 240 24
Picked 2,239 183 8.2 406 o8 i
Total Drops 6,536 550 8.41 1,017 =15
Picked 24,125 779 3.22 1,364 .05
Total all fruits 30,661 1,329 4.334 2381 077
Total  Drops 3,177 1,398 44 .0 2,781 .87, Check—no treat
CDEFG 5Picked 8,036 2,144 267 4,444 .55 ment
Total all fruits 11,213 - 3 542 31.58 7225 .644

somewhat worse, however, on the northwest corner which falls
within the plot receiving the condensed schedule. The only other
factor entering the question is the size of the trees. These were
measured and it was found that those receiving the condensed
schedule are larger. From these facts it becomes apparent that
although the count is almost identical, that plot receiving the
condensed schedule is in reality better ‘because it controlled
equally well with a greater handicap.
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35—RESULTS OF SPRAYING EXPERIMENTS FOR CONTROL OF PLUM
CURCULIO ON APPLE; SHEPARD'S ORCHARD—1927

Number Per Cent 7Total Average No.
I@t:} Marked by Marked No.of Punctures
Apples Curculio  Fruit Punctures Per Apple

Treatment

703 23 3.27 36 .051  Pink, calyx, 7-day, 2-weeks
i 3 g'g 52 '845
36 38 : .
1350 38 4.5 66 1079
746 160 21.45 361 .484
223 7 3.1 9 .040
95 1 1.05 2 .021
1,645 46 2.8 59 .036
868 4 .46 11 .012
782 49 6,26 100207 .264
7,153 366 5.1 807 119
210 3 1.4 3 .014  Pink, calyx, 2-weeks, 4-weeks
121 2 1.65 2 .01
964 55 5.7 117 11571
157 99 6.3 94 .598
1,704 100 5.86 161 .094
346 2.6 9 1026
1,441 16 il 24 .016
1,924 42 o 64 .033
1,308 81 6.2 106 .081
8,175 407 4.98 580 071
E5 1,566 628 40.1 1,073 .88  Check—no treatment
5H5

te— Drop fruits were not collected in this orchard in 1927.

AND RESULTS OF EXPERIMENTAL WORK IN SHEPARD'S ORCHARD

—1927
l >W
W4
N
B C DB Ry GGE
B¢ X X X X X X X  Pink, calyx, 7-day, 2 weeks:
R e GO G RO
SIE 7 S
3l S 4 6
11 26 39 - 51 55 Check—no treatment.
A8 8 6
R s S | 2 6  Pink, calyx, 2-weeks, 4-weeks.
B, D T D GREE D E
DG e b X
X
otes: .

-

ures represent percentages of curculio marked fruit. All percent-
are referred to the nearest whole number.

1 picked fruit from count trees scored.

rees left blank bore no fruit in .1927.

pray dates—pink May 6-7

calyx—May 27

7-day—June 4

2-weeks—June 9

4-weeks—June 23

Lead arsenate... .....«c..rss 3 pounds

Lime sulphur (dry)......... 6 pounds

Cameitlifdes i b o S :
Watent = i a0 oo o e 100 gallons
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RESULTS IN 1928

This year the complete condensed schedule (pink, calyx, 7-day
and 2-weeks) was retained on the same plot and compared with
the same schedule on the remaining plot, varying only in the
substitution of basic lead arsenaté for the acid form commonly
employed. The basic arsenate apparently reduced the amount of
russet on Gravensteins by seven per cent, but did not so affect
the McIntosh. On the other hand, canker worms did much more
damage in this plot and the total percentage of fruit unmarked
by curculio was considerably less—90.9 per cent compared with
94.3 per cent for the acid lead arsenate.

TABLE 36—EXPERIMENTS IN CURCULIO CONTROL; SHEPARD'S
ORCHARD—1928

Total Number Per Cent Total Average No.
Tree . No.of Marked by Marked No. of Punctures

Treatment
Nos. Apples Curculio Fruit Punctures Per Apple

c3 2,749 211 767 286 .10 Pink, calyx, 7-day, 2 weeks
D3 3,148 37 9.8 37 01 (acid lead arsenate)

E3 4,211 118 2.8 141 0.

F3 1,795 20 (il 24 01

G3 1,182 87 7.36 133 11

o 1,203 254 21.1 470 39

€1 2,154 216 10.0 328 k5

D4 2,528 53 2.1 62 02

E4 2,789 93 3.3 131 05

F4 1,978 88 4.4 129 06

G4 1,421 89 6.3 d27 09

H4 800 220 27.5 409 51

Totals 25,958 1,480 b ¥ 2,277 8

Ce6 1,741 351 20.2 488 .28 Pink, calyx, 7-day and 2-
D6 2,140 60 2.8 75 .03 weeks (basic lead arsenate)
E6 2,792 178 6.4 270 .09

F6 565 27 4.8 35 .06

G6 649 51 7.9 73 .01

He 1,210 289 23.88 434 .36

C7 1,894 385 20.32 212 211

D7 3,983 82 2.1 111 .03

E7 2,617 109 4.2 147 .05

By 164 13 7.9 18 e

G 825 31 3.8 42 .05

H7 780 183 23.5 294 .37

Totals 19,360 1,759 9.18 2,199 11

CsDsEsFs 4,848 1,435 29.6 2,211 45 Check, no treatment

PLAN OF EXPERIMENTS AT SHEPARDS ORCHARD, 1928; AND RESULTS OF
Fruir CounTs FROM DIFFERENT TREES

ASUEBNE D 1By kD ek :
B G G S b el e Pink, calyx, 7 day, 2 weeks.
X X X X X 21.1 2 Acid lead arsenate.
F:019 18180 g TN pi e U
10.0002.10 3.8 24 4 5 3on el ‘
4015 2. 21.2.22 561 A .. 8 Check—no treatment.
20208086 A S 8RR o BdG e
20.3 2.1 4.2 7.9 3.8 23.5 7 Pink, calyx, 7-day, 2 weeks.
KX Xecx X X 8 Basic lead arsenate.
DX e G R SR
310
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5 dates—Pink—May 10
“ad Calyx—May 24
. 7-day—May 31
2-weeks—June 7 :
rmula same as used in Experiment Station Orchard, except for addi-
of nicotine sulphate at pink and calyx periods. )

SEMBLED RESULTS OF DIFFERENT SPRAYS FOR CurcuLio Con-
TROL—1924-1928

following table gives a general summary of the work with
conducted between 1924 and 1928 with percentages of
unmarked by curculios obtained in the different experiments.
tments 1-8 were conducted in the orchard of the Experiment
ion at Mount Carmel, 9-11 in the orchard of Mr. C. E Shepard
- Mount Carmel. The assembled results show the importance
e 7-day treatment, and the close similarity of the schedule
vining fish oil sticker. The unusual uniformity of results
ed in 1928 is probably accidental, but shows that the
us schedules employed are about equal in effectiveness; and
ieve all of them have considerable merit for control of cur-
under Connecticut conditions.

37—RESULTS OF DIFFERENT SPRAYS FOR Curcurio CONTROL
1924-1928—PickeEp Fruit ONLY

Per Cent Clean Fruit
1924 1925 1926 1927 1928

95.04

Treatment

o0 pink
lyx, 7-day, 2-weeks... 83.9
o calyx
Pink, 7-day, 2-weeks.... 82.5 90.4
Vo 7-day
2ink, calyx, 2-weeks.... 85.6 ' 85.54 04.6
B
ink, calyx, 2-weeks, 4-
Weeks.s.] ............. SNSRI 2 (¢ (20 )
0 2-weeks spray
, calyx and 7-day... 88.8 92.3

nk, calyx, 10-day, 20-day .... e
L sprays
ink, calyx, 7-day, 2-weeks 90.7 94.6

o 7-day

h oil plus lead arsenate
~at calyx; pink, calyx
and 2-weeks . ........

weeks spray
Pink, calyx, 2-weeks, 5-
el R e R SR T2
d-weeks spray :
Pink, calyx, 2-weeks, 4-
,Al}fveeks..
' sprays .
Pink,pca%,yx, 7-day, 2-weeks .... 79.2

94.07
96.65 94.6  94.4

93.30 95.3 9219 94.19

96.78
97.26

95.02
9400 (=194 4
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MISCELLANEOUS RESULTS

During the experiments conducted at the Experiment Station
Farm, it was noted that a gradual reduction in curculio injury
took place over that five-year period when the tests were con-
ducted. The following figures are the average of marked fruit
obtained from the check trees:

TABLE 38

Per Cent Marked
Date by Curculio Notes
1924 t 64 Drops collected
1925 61 & s
1926 45 & &
11927 40 Wild apples sprayed
1928 22 i 4

It seems that continued sprays of the kind employed,together
with supplementary controls such as removal of drop fruits
(1924-6) and spraying of outlying trees (1927-8) has considerable
effect in reducing the total infestation. Also that several years
of intensive work results in a steady decline in the total number
of curculios in the orchard. It seems reasonable that after a point
is reached, similar to 1928, in our spray experiments, that some
of the sprays could be safely omitted without seriously influencing
the amount of unmarked fruit. The orchardist should then be
concerned chiefly with the outside trees of his orchard or the rows
nearest the protecting woods if such woods are present.

Cost oF MATERIALS

The question will naturally arise as to whether the gain from
one extra spray, in decreased amount of curculio damage will pay
the cost of the treatment.

Figuring on a cost of materials plus labor employed, and on
the basis of our 1928 results it would require at least = five per cent
gain in unmarked fruit to pay the cost of the treatment where
fruit sells for 12 dollars a barrel, the general market quotation
for the highest grade in 1928 (Nov. 25 quotation $2-$12). Where
the value of the crop drops to $6 a barrel or $2, a much higher
per cent of gain from curculio must be obtained if the cost of the
operation is successfully met from this gain. The greatest differ-
ences between a three and a four spray schedule, except on outside
rows, has not been over 10 per cent in any year, so that the in-
creased value of the crop does not meet the cost of the application
in uninjured fruit except for apples bringing-the highest price.

The gain in value of clean fruit may be further offset by the
practise of including apples marked by curculios (one to three
external marks per fruit) in the higher grades (Grade A)—so that
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ough marked by such punctures the fruit still has considerable
e on the market. We have allowed for this condition and
ed for convenience that this fruit will bring 75 per cent of
alue of the highest grades although it may and often does
o a much higher per cent.

arding the schedule including fish oil sticker it may be
ed that although more economical than the other schedules,
cause of (1) omission of lime sulphur at calyx period, (2) omission
the 7-day application altogether, it cannot be said to control
except on varieties not especially susceptible. It has, how-
been used successfully on Baldwins, Spys, Gravensteins,
hys, Suttons, Hurlburts, Greenings and Starks. It may
be added that the European red mite did not become abundant
ny of the varieties mentioned during the years when this
redule was used.

SPrAY BURN

ypray burn being of considerable popular interest at this time,
asic form of lead arsenate was used as noted above in Shepard’s
ard. Little or no difference could be seen in the foliage of
ensteins, Astrachans, or McIntosh, although Gravensteins
owed seven per cent less russeted fruit than was present in the
t where acid lead arsenate was used. It is not altogether
in, however, that this difference was due to the spray em-
ed. In our Mount Carmel orchard, the plot where fish oil
lead arsenate were used at the calyx period showed much
ter foliage than either of the other two spray tests. There was
nsiderable russeted fruit throughout the orchard, most of which
$ probably due to factors not associated with the spray program.

ARSENICAL RESIDUE

‘Analyses of apples sprayed with various combinations were
de in 1928, from rlots receiving the four-spray schedule, and
three-spray schedule including fish oil sticker at calyx. The
er block contained one Astrachan tree which was picked about
ugust 10. Analysis by Mr. Fisher of the Department of Chemis-
Yy, showed .004 grains As,O; per pound of fruit taken from the
of this tree and .006 grains per pound from the top. The
erance for export fruit is .01 grain arsenic trioxide per pound
hich is much above that found by Mr. Fisher. Rainfall during
uly ‘and August averages about four inches per year for each of
se months in this locality, but in 1928 the precipitation in July

more than seven inches. Analyses of fruit picked later in the
€ason and also from trees receiving an arsenical spray the tenth
f July in addition to the usual schedule (pink, calyx, 7-day and
- 2-weeks) showed similarly small quantities of arsenical residue, all
- of them much below the export tolerance. From this it seems that



T T (Y e

432 CONNECTICUT EXPERIMENT STATION

BULLETIN 301

| st

Lt

Yo

£

3!

P1c. 32. Climatograph of New Haven district, compiled from U. S.
weather bureau records covering the period between 1920 and 1927,
The numbers 1, 2, 3, etc., represent the months January,

February, March, ete.
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o is little danger of harmful residues in Connecticut, especially
hose apples picked after September 1, when normally eight or
inches of rain will have fallen. This is also illustrated in
"39 which is a climatograph of the period between 1920 and

GENERAL CONCLUSIONS

The plum curculio is responsible for much damage to
in Connecticut.

It is single-brooded and all attempts to produce eggs from
{es emerging during the summer, failed.

) The beetles emerge from hibernation near the first of May
‘do not appear in numbers on the trees till after the blossoms

) Beetles come to the trees from outside sources in greatest

abers for a period of about 20 days in Connecticut.

The peak of abundance and egglaying is reached near the

e of June, frequently the 15th, sometimes nearer the 20th.

) Beetles developing in dropped apples may offer a serious

ace to the succeeding crop.

7) Sprays applied according to successful schedules outlined

his paper pile up the poison until the June peak of abundance

ached after which there is considerably less danger.

8) Beetles continue on the trees (apples) in small numbers
the last of July.

(9) All attracting and repelling substances thus far have failed

xert any influence on the curculio in the field. Capryl alcohol

powerful repellent when confined in cages. .

10) Laboratory tests indicate that the beetles are fond of

ets and may be poisoned in captivity by mixtures containing

11) Effective poisons used in cage tests include, (1) acid lead
enate, (2) basic lead arsenate, (3) sulphur arsenate dust 90-10,
calcium arsenate (5) ortho-zinc arsenite, and (6) sodium

silicate lime dust, 1-4.

2) Parasites are not abundant in Connecticut, the most
erous being apparently Triaspis curculionis, which, however,
L not kill over 33 per cent of the larvae obtained at any one time.
 (13) Spray tests in three different orchards indicate:

(1) That a fair degree of control may be secured with three
~ sprays in Connecticut, but better control with four using a pink,
calyx, 7-day and 2-weeks schedule as outlined.

(2) That occasionally a pink, calyx, 2-weeks, and 4-weeks
schedule will give good control, while the omission of the 7-day
and using fish oil and lead arsenate at the calyx period without
lime sulphur closely approximates the results obtained with the
four spray schedule but is on the whole less uniform. Such a

3
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schedule should be valuable on trees that burn easily and are
not subject to scab infection, besides being more economical
than a 4-spray schedule.

(3) That the most consistently good results have been ob-
tained with the 4-spray schedule consisting of pink, 7-day and
2-weeks applications. This resulted in an average of 94.2 per
cent unmarked fruit for all tests.

(4) There has been a gradual reduction in injured fruit since
1924, in the orchard where dropped fruits were collected and
wild apples in the vicinity sprayed.

(5) Basic lead arsenate compared with acid lead arsenate and
used at the same rate per gallon gave less control of curculio
than the acid form. It also allowed too much damage from
canker worms to be practical at the rate used..

(6) Sprays and dusts used in one field test in 1928 on a full
schedule (pink, calyx, 7-day, and 2-weeks) showed the spray
slightly superior in control but that dust has merit. This con-
forms in general with the Milford experiments of Stoddard and
Zappe. :

(7) Spray residues remaining on the fruit at harvest have
been small enough in all cases to conform with the export
tolerance.
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P TEST

The plum curculio egg and crescent shaped egg scars,
enlarged nine times.

b. The four larval instars of the curculio, about three times
natural size.

¢. Full grown larva in d. The pupa, enlarged about
peach, natural size. five times.



PLATE IT

a. Theadult beetle curculio, b. . Beetles attacked by a fungus,
enlarged six times. Isaria sp.

.

d, The head and beak of the adult curculio, enlarged about 20 times.

PLATE III

Jarring beetles from cherry trees in full bloom. Few or no beetles
d were found at this period.

b. Feeding of adult beetles on apple blossoms.



PLATE V

PLATE 1V

rs due to growth of the apple. The eggs or larvae

xpanded egg sca :
E - ably crushed by the growth of the fruit.

were prob

a. Egg scar on apple, enlarged b. Result of numerous feeding
twice. punctures.

Deformed fruit resulting from numerous curculio egg scars and feeding
punctures.

i
Uincries i o e

c. Size of dropped apples in which curculio larvae frequently develop.
Slightly reduced.



PLATE VI

a. Fall feeding punctures of beetles emerging during the summer.

b. A common type of fall feeding puncture.

PLATE VIT

Fall feeding puncture cut away to show how puncture is excavated
around the edges.

b.  Wild apple tree growing under ideal conditions to promote develop-
ment of curculios in large numbers. A decided menace
if near a commercial orchard.
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PLATE VIII

e

"

Gonnertiont Agrionltural Experiment Station

Newm Haven, Connertirnt

a. Type of spray nozzle used in some of our experiments. There ig 5
graduated hole through the center of the nozzle which
furnishes liquid to the spiral surface.

THE WILLOW SCAB FUNGUS

Fusicladium saliciperdum

G. P. CLINTON
AND

Frorence A. McCorMICK

- 3
b. Delivery of spray from the nozzle shown in a. Note the solid cone-
shaped whirling spray which covers the tree with great rapidity.
Absence of projections on the end of the spray rod to catch on
branches is a decided advantage. It can be thrust
into the center of a tree covering parts not ordi-
narily reached with the usual spray
outfit.

fﬁ”he Bulletins of this Station are mailed free to citizens oﬁ (.)onnectxc?tt
ho apply for them, and to other applicants as far as the editions permit.
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The Willow Scab Fungus

Fusicladium saliciperdum*

G. P. CrintoN and FLorRENCE A. McCoRMICK

INTRODUCTION

he scab fungus of willows has been known in Europe for many
In its parasitic stage it was found in North America for the
time in 1927 by the senior author (20). Years before, how-
it had been reported, in what is claimed to be its sapro-
cstage, from Greenland and Ellesmere Island by Rostrup (48).
s a relative of the common apple and pear scabs and has been
willow scab in Europe but its action on its most susceptible
has been so different from that of these scabs that the name
w leaf rot is more descriptive of its injury. It is the imper-
r conidial stage Fusicladium saliciperdum that, as a parasite,
s the injury to the willows while the asco or perfect stage
s on the old dead leaves as a saprophyte only. ;

have no fixed opinion whether this disease is native or has
introduced. The fact that it is very closely related to the
r scab, which is native and has been known for years but
ch in 1928 assumed unusual vigor, might indicate it is also a
e disease that, because of very favorable conditions, has
denly sprung into unusual prominence from which it may
ide, as it does in Europe. ‘

n the other hand, while found here on wild willows, it seems
be confined, so far as seen by us, to the general vicinity where
ous outbreaks have occurred on willows planted as shade trees.
18 might indicate its introduction on foreign stock planted in
me of these infected regions, as has been claimed by some.

- The willow disease must not be confused with the injury
willow-leaf beetles whose larva cause serious damage to the
wves by eating out holes, often skeletonizing them completely.

*We are indebted for aid in obtaining data of various kinds for this
per to Messrs. E. M. Stoddard, A. D. McDonnell, A. A. Dunlap and
S. Lillian D. Kelsey, of the Botanical Department. Specimens of
eased willows, collected both within and outside the state, have been
t by a number of interested people. Permission was granted by
ther M. Keith of the State Highway Department to spray street trees
d by Mr. and Mrs. Henry F. Parmelee, to spray trees on their estate;
at Norfolk, Conn. Alfred Rehder, of the Arnold Arboretum, has
ified many of our willow determinations. Dr. C. W. Dodge, of the
rlow Cryptogamic Herbarium of Harvard, has helped us with the
tature and exsiccati references. C. O. Erlanson, of the University of
ichigan, sent us specimens of willow leaves recently collected in Ggeen-
1and, upon which we found Venturia chlorospora in its asco stage. Written
ecember, 1928.
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Injury of this nature has also been very conspicuous in certain
sections of New England in the past season. Seen from the dis-
tance it is difficult to tell which one is causing the trouble.

Cesati (17) discoverer of the saprophytic stage, Allescher and
Tubeuf (7) first describers of the parasitic stage, Karsten (30, 31),
Rostrup (47-52) and Aderhold (2--3) were some of the earlier
European botanists who made notes on this fungus. Aderhold,
of Germany, was the first to definitely associate the two stages as
now understood. In an article (2, pp. 80—3) published in 1897
on the scabs of birch, pear, poplar, apple, willow and ash he
described both stages of the scabs on these hosts, placing the
imperfect stage of each under the form genus Fusicladium and
the perfect stage under the genus Venturia. The names applied
to the two stages of the willow scab were designated as Fusi-
cladium ramulosum, now known as F. saliciperdum, and Venturia
chlorospora.

Recent investigations have been carried on by two European
botanists concerning the parasitic nature of this fungus and its
action on the willow. Dr. Marie Schwarz (60), of Holland in
1922, published a paper dealing with this and other parasitic
fungi found on a species of weeping willow, Salix alba var. vitellina
pendula, in the parks at Utrecht in 1920. Mrs. N. L. Alcock(4,5),
of Edinburgh, Scotland, has more recently published two short
papers dealing with its action on willow rods, Salix alba var.
vitellina. Like Dr. Schwarz, she found a variety of other fungi
associated with the death of the leaves and twigs some of which,
besides the scab, were apparently parasitic. However, there has
been some doubt even after these investigations as to how im-
portant the scab was in such outbreaks. We have attempted in
our investigations to clear up some of the doubtful points in its
life history and to determine methods of control by spraying.

PART I. AMERICAN INVESTIGATIONS
DISTRIBUTION

The willow scab in its conidial stage was first definitely rec-
ognized in Connecticut, at Norfolk, in late June, 1927. Mrs.
Parmelee who wrote to the Experiment Station of injury to her
willows had, however, noticed the trouble the year before, but
the cause had not been determined. Our visit to Norfolk was
made some time after the leaves had been killed (Plate X, a) and
many had fallen, so that at first we were not sure of the cause,
thinking possibly a late frost, which was said to have occurred,
might have been responsible. Identification was made more dif-
ficult by the fact that many of the leaves showed no fruiting stage
of this fungus while other fungi had become more or less promi-
nent on the dead tissues. The responsible fungus was soon located,
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mpared and found identical with European specimens of the
ow scab. Now that its characteristic appearances are known
is easily recognized by us if present on the dead leaves or twigs.
Soon after its location at Norfolk, information was received
m various sources of its presence in restricted localities in east-
New York, western Massachusetts and in near by locations
Connecticut, on both willow trees and shrubs. On a visit dur-
» August of 1927, the senior author also found the disease caus-
» great damage to large willow trees at Weymouth and Digby
Nova Scotia (Plate XI, a, ¢,) and to a less extent at Greenwich
New Brunswick, Canada, and although the auto trip also in-
ded all the New England states except Vermont, it was not
rved further in any of these.

To date, in Connecticut, the disease has been surely located in
teen towns in the northwestern part of the state. These towns
Bridgewater, Canaan, Cornwall, Goshen, Kent, Litchfield,

rfollk, North Canaan, Salisbury, Sharon, Southbury, Tor-

gton, Warren, Waterbury, Winchester, Woodbury. How-

r, in three or four other towns removed from that region,

casional dead twigs of certain species of willows have been

d that superficially resembled those seen on the willows in

e infected district but, as the fruiting stage of the fungus was

t found on any of them, we have left their identification as ex-

emely doubtful. It is quite possible that in these cases the in-

y, resembling fireblight, was caused by bacteria, since they

re sometimes found in the dead tissues. Bacterial diseases of

s nature have been described elsewhere but as yet we have

de no special study of such a trouble in Connecticut.

A camping trip, in late June, 1928, made by the senior author

th students at Keene, New Hamgshire, disclosed the fungus

dant on some highway trees in the town of Dublin. It has

0 been reported to us as occurring prominently in the Bridge- .
rater valley in Vermont, although we have received no speci-

nens from that state. In August it was found by the junior author

New York state on the Hudson-Hillsdale highway. Specimens

ve also been sent to us from the Lebanon mountain region in

ew York, found on the road from Pittsfield to Albany.

In July of this year a short auto trip from Canaan, Conn.,

orth into the Berkshires through Sheffield, Great Barrington,

>outhbridge, Lenox and Pittsfield, Massachusetts, revealed the

ease as common along the highway on the trees and shrub

llows at these places. This is a region where large willows are

Ty common and form a conspicuous part of the landscape.

ecimens from this part of Massachusetts have also been sent

0 us for determination. The disease was seen by Mr. McDonnell

f the botanical department in the vicinity of Easthampton and
rthampton, but we have no record of its presence further east-

ward in Massachusetts, though it has been looked for as far east

as Boston and from there north to the Maine line.

i

;-

"
Il
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Early in the summer of 1928, Maine specimens were sent us
from Salisbury Cove, on Mt. Desert Island, and from Brooklin,
both in Hancock county. Later, in August, the senior author
made an auto trip along Route 1 of the National Highway and
saw diseased trees common from the state line at Calais all the
way south to Bath, but few below the latter city. These infected
trees were at or near the following cities: Calais, Pembroke,
Dennysville, East Machias, Machias, Whitneyville, Harrington
(Plate XII, c¢), Cherryville, Ellsworth, Salisbury Cove (Plate
XII, d), Bar Harbor, Blue Hill, Brooklin, Bucksport, Lincoln-
ville, Camden, Wiscasset, Wells, Kittery Point. The disease was
reported by other observers from Belfast, Waldoboro and Goulds-
boro.

Previous to the Maine trip the senior author also visited Nova
Scotia (including Cape Breton Island), Prince Edward Island
and New Brunswick and saw the disease on the susceptible species
Salix alba var. witellina practically everywhere it occurred over
the 1200 miles traveled by auto. This species is a common street
and shade tree in this region. The towns, or vicinities near them,
where the disease was seen were as follows: In Nova Scotia proper
at Yarmouth, Argyle, Shelburne, Liverpool, Bridgewater, Lunen-
burg, Mahone Bay, Hubbards, Black Point, St. Margarets Bay,
Halifax, Waverly, Oakfield, Enfield, Stubenacadia, Stewiacke
(Plate XI, b), Brookfield, Truro, New Glasgow, James River,
Antigonish, Heatherton, Afton, Monastery; in Cape Breton Island
at Margaree Forks, Margaree Harbor (Plate XI, d), Cheticamp,
Badeek, Sydney, Big Pond, Big Pond Center, Cleveland: in Prince
Edward Island at Charlottetown, North River, New Haven
(Plate XII, a); in New Brunswick, at Cape Tormentine, Sack-
ville, Moncton, (Plate XII, b), Salisbury, Sussex, Hampton, St.
George, St. Andrews and at various places between those last

-mentioned. We also understand that the disease has been found
in Quebec though we have seen no specimens from there.

. HosTs
Fusicladium Stage: \

More attention has been paid by us to determine the species
of willows attacked in Connecticut than elsewhere, so most of the
species reported here are from this state. Those on which we have
found the fungus are as follows: '

1. Salix alba: Conn., Me.

2. S. alba var witellina: Conn., Mass., Me., N. H. (this may be
S. alba x fragilis=S. rubens, according to Rehder), N. Y.,
Vt.; N. Scotia proper, C. Breton Isl.,, P. Edw. Isl., N.
Brunsw. ]

3. S. cordata: Conn., Mass.; P. Edw. Isl.

4. S. discolor: Conn.
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. *S. lucida: Conn.

S. nigra: Conn., Mass., N. Y.

S. pentandra: Conn., Me.; N. Scotia proper.
S. sericea: Conn.

Salix sps. undet.: Conn., Me.; N. Scotia.

© NG o;

o4
Venturia Stage: »

. From literature we have learned of the North American dis-
‘tribution of the asco stage as follows:

1. Salix arctica: Ellesmere Isl. (Rostrup), Greenland (Lind).

= 2. S. arctica var. Browner: Greenland (Lind).

- 3. S. glauca: Greenland (Rostrup).

4. S. gremlandica: Greenland (Rostrup).

5.
6

S. herbacea: Greenland (Rostrup).
S. reticulata: Greenland (Lind).

- Besides the above we have recently received specimens of dead
low leaves collected June 1, 1928, at Englishman’s Harbor,
0 Island, Greenland, by C. O. Erlanson of the University of
ichigan. The leaves were collected for Rhytisma salicinum (Pers.)
, but also had other minute ascomycetes on them. On one
the leaves of these we found the asco stage of Venturia chlo-
ora, (spores more mnearly var. canescens as they varied from
-8u x 16-21u, chiefly 16-18u«, and theasci from 14.5-16.5% x 48-
u, bristles on perithecia infrequent, perithecia commonly 90-
0u in diameter), on this additional following host:

7. S. chloroclados x glauca: Greenland (Erlanson).

SUSCEPTIBILITY AND RESISTANCE

There seems to be at least some difference in the susceptibility
of different species of willows to this fungus (Plate IX, a-b, free).
ere has also been quite a difference in its attack on susceptible
dividual trees and shrubs of the same kind even when growing
se together. This latter difference we explain on the supposi-
on that the disease had previously become well established on
the badly infected plants, through overwintering on the branches,
t not as yet on the less infected individuals and that the spores
e washed or carried over the former much more readily than
adjacent plants. In time, however, if conditions prove favor-
le, the latter should become badly infected. For example,
ng the highway from Norfolk to Canaan there are numerous
ge willows, some apparently of the same variety as those in
he village yet the disease gradually decreases outside of Nor-
k to become inconspicuous at Canaan several miles distant.
‘Some of these trees, however, may be crosses with Salix alba
* (Plate IX, c). At Calais, Maine, there is a row of Salix alba var.

A
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vitellina of about a dozen trees reaching from the water to the
highway. Those next the road were badly diseased in August,
1928, while those near the water (Plate IX, d) showed very little
injury. :

On the other hand Salix alba (Plate IX, a, shows catalpa and
willow), although reported infected in Europe, seems to be re-
sistant here, since we have rarely found it on that species even
where the disease exists nearby on its variety wvitellina which is
the most susceptible of all the willows yet observed.

On two of the estates at Norfolk are several trees determined
by us as the Bay-leaf willow, Salix pentandra, but although these
are very near badly diseased trees no disease was found on them
in 1927 ‘and only occasional infected leaves in 1928. This species,
however, seems to be one of those infected in Maine, although not
as seriously as var. wiellina. Salix wigra is another large shade
tree that has been rather badly injured though the fungus does
not seem to fruit so abundantly on it. Salix cordata (Plate X, c)
is apparently the most susceptible of the native willow shrubs.
So far we have not seen the disease on the weeping willow, Salix
babylonica, although it occurs occasionally in the infected regions
and is reported from Europe as a host.

Inyury TO TREES

The worst injury to large trees, mostly Salix alba var. witellina,
was seen at Norfolk, Conn. (Plate X, b), Hancock county, Maine,
and general in Nova Scotia. In the last region, according to a
farmer interviewed, the disease, as in Connecticut, appeared con-
spicuously in 1926 but much more so in 1927. When first seen by
the senior author in August of the latter year (Plate XI, a, ¢), some
of the large trees had no, or very few, leaves on them and could
easily be mistaken for dead trees. In 1928 in different parts of
Nova Scotia hundreds of dead trees were seen and many more so
badly injured that another season’s attack was likely to finish
them (Plate XI, b, d). The situation in Maine, in Hancock county
along the coast (Plate XII, ¢, d), was not much better.

At Norfolk, by the end of June, 1927, the very large trees of
Salix alba var. vitellina, which are conspicuous shade trees in the
village, were partly to largely defoliated although later some new
leaves were put out. In 1928, with an unusually wet spring and
summer, by the first of August there was not a single untreated
tree of this variety (Plate X, b) that was not completely or very
nearly completely defoliated and very few if any new leaves were
put out. It looks as if many of these trées were doomed, as they
have gone through at least three seasons of more or less complete
defoliation, and early this season most of the smaller twigs and
many of the large branches were dead. Already several fairly
young trees have been killed or so severely injured that only the
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in trunks are alive. These trees were so weakened by the
eral attack on the leaves and young twigs very early in the
eral seasons that starvation and winter injury killed the large
nches which were not directly attacked.
Bad as healthy willows are in littering the ground with dead
twigs, after passing through last winter, the litter of twigs on the
round under the infected trees was unusually conspicuous, al-
jough only a comparatively few had yet broken off. We have
een no fungous disease of trees where the injury has been so
den and severe as from this fungus, though the chestnut blight
nd the white pine blister rust in the long run cause more serious
ancial loss and eventually just as serious injury to the trees.
The fungus carries over the winter on the young twigs infected
previous year. In the spring the Fusicladium stage appears
n these and the spores are washed down on the very young leaves
n the opening buds, so that their death may occur before they
e reached any size, much as occurs with the leaves of the
amore from the anthracnose fungus. Some young leaves, how-
escape infection only to succumb later. If the moist favor-
‘weather continues, nearly full grown, or even full grown,
es may suddenly rot on the trees and adhere there for some
presenting a very mournful sight. They then dry up and
dually fall off leaving the trees more or less completely de-
iated. Bad defoliation two or three years in succession seems
‘be fatal since after the first year, little adventitious foliage is
out and gradual starvation results.
If the tissues of the leaves are fairly mature when first infected,
he infection may stop after killing spots of varying size in the
herwise healthy green tissues (Plate XIII, b). Often where
2e large, but still young, leaves are attacked the rot spreads
n the midrib to the base killing the tissues as it advances.
te frequently in these cases it reaches through the petiole
he tissues of the young twigs and causes a more or less con-
cuous canker there (Plate XIII, a). If girdling occurs the twig,
h its attached leaves above, soon dies. These dead twigs and
es assume a reddish-brown or blackish color according to the
ecies of willow. The fruiting stage may or may not be found
L the dead twigs and Jeaves, apparently developing much more
some willow species than on others and, of course, not develop-

g on tissues that have been indirectly killed by the action of
e fungus.

Tue Funcus

-

. The spring and summer of 1928 were unusually favorable not
y for this scab but for all related scabs. Apple scab obtained
1 early start and its injury was much greater than in ordinary
ars; Pear scab, too, was more prominent than usual. Although
own in New England for some time, we had not previously
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listed the Poplar scab, Fusicladium radiosum (Lib.) Lind (F.
ramulosum, F. Tremulae) from Connecticut. This year it has been
found common not only in this state but in New Hampshire,
Vermont and Massachusetts. ,

The chief aid in identifying the presence of the willow scab is
the characteristic appearance of its fruiting stage. This develops
usually on the under side of the leaves but is rather infrequent
on the cankered areas of the young twigs. It may appear on these
latter next year in early spring and produce the first infection
of the leaves. It shows on the leaves as small dense olive-brown
pustules which more or less cover the surface, but which partic-
ularly follow the downward course of the larger veins and especial-
ly the midrib (Plate XV, a).

The spores are olive to reddish-brown in color. They are trun-
cate at the base, generally rounded at the apex, and have one,
rarely two, or very rarely three septa. They vary from 12ux .to
25u long and from 6u to 10 wide. When two-celled, the basal
cell is usually considerably longer and is somewhat broader (Plate
XYV, d). They are borne singly at the tips of the conidiophores.
Apparently only one spore is formed on each conidiophore.

In cultures there is formed a dense velvety olive-brown growth
on which the spores are usually abundantly developed in two to
three weeks (Plate XV, b). The spores are somewhat larger than
in nature, varying from 9-12x x 18-36u, and largely disappear
through germination in old cultures. With age the mycelium is
of similar color to the spores, moderately septate and branched
and varies from 2.54 to 7.5u, chiefly 4-6u, in diameter. Not in-
frequently rounded, larger cells (9-15#) occur in the mycelium
but are not thickened like chlamydospores. In old cultures
imperfect perithecia appear somewhat sparingly. We have
not yet been able by crossing with other species of Fusicladium or
by stimulation to bring them to maturity. They appear similar to
the immature perithecia we have found on sections of leaves,
mentioned later. :

The conidiophores on the leaves are closly compacted together
to form the fruiting pustule. They arise from a more or less ex-
tended sclerotial mass of rounded cells (Plate XV, ¢) from which
they are not always very clearly marked off. In general their
erect habit, their brownish color, about the same as that of the
spores, and their separation from each other above serve to dis-
tinguish them. They have one to several septa and at their base
they gradually merge into the cells of the sclerotial mass. As a
rule they are as long or longer than the spores and slightly nar-
rower. Occasionally sections through the old leaves show more
elongated, fewer and laxly clustered conidiophores that have
borne spores both at and near their tips. We believe that these
are always the conidiophores of the saprophytic Cladosporium.
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- Although the writers have made attempts to locate the Ven-
aria stage of this fungus as described by Aderhold on the old
ves, have searched the twigs and leaves during the growing
son and examined them especially at the time in the spring
.n infections from this stage would naturally take place, we
e as yet failed to find it. Occasionally, however, in the sectlpns
de of infected leaves taken from the trees, we hgwe found im-
ture perithecia closely associated with the Fusicladium that
y be the asco stage. Apparently, no one has yet made cultures
m the Venturia stage and by this means, or by inoculations,
ed its relationship to the Fusicladium. We have little doubt
t the Venturia fungus eventually will be found here. We do
bt, however, if it is the asco stage, that it is as important in
nary infection (unless occurring on the twigs on which it has
yet been reported) as the Fusicladium stage produced in early
oring on the twigs from the overwintered cankers. This condi-
‘tion has also been found to be true with certain hosts of the pear
nd apple scabs in Connecticut and in England. '

AssociaTEp Funcr

As stated earlier in the paper, certain of the workers with the
icladium stage of this fungus have found other fungi associated
ith it, some of which they have considered parasites and so ap-
rently responsible for part of the trouble in the outbreak. Dr.
warz (60), for example, mentions three parasitic fungi, one
‘which, Phoma intricans, is described as new. The second is an
comycete belonging to the genus Physalospora, determined by
her as P. Salicis (Fckl.) Rab. She also notes that two other species
Physalospora, P. gregaria Sacc. and P. Miyabeana Fuk., have
en mentioned as parasites of the willow. Lastly she gives Dis-
a carbonacea (Fr.) Berk. & Br. as the third parasite.
Mzs. Alcock (5) in her article mentions the following fungi
urring on willow rods as parasites of greater or less intensity:
hysalospora gregaria Sacc., Cryptomyces maximus (Fr.) Rhem,
leroderris fuliginosa (Pers.) Karst. and Myxosporium scutella-
m (Otth) Petrak.
Very recently Nattrass (42, 43), of England, has published
les on the parasitism of Physalospora Miyabeana Fuk., in re-
tion to Fusicladium saliciperdum, as a cause of the disease of
ows. Contrary to other investigators he is inclined to believe
t the willow scab, at least in England, plays a secondary part
the Physalospora. He makes the following statement at the
nclusion of his second article (43): “From these preliminary
servations and experiments it appears that on the basket willow
Somerset F. saliciperdum cannot be regarded other than as a
follower of P. Miyabeana and that it is in no way responsible for
the symptoms of the disease on the leaves.”
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