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ANNOUNCEMENT,

—_—

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION
was established in accordance with an Act of the General

~ Assembly approved March 21, 1877, “for the purpose of

promoting Agriculture by scientific investigation and experi-
ment.” .

The Station is prepared to analyze and test fertilizers, cattle-
foods, seeds, milk, and other agricultural materials and pro-
ducts, to identify grasses, weeds, moulds, blights, mildews,
useful or injurious insects, etc., and to give information on
various subjects of Agricultural Science, for the use and advan-
tage of the citizens of Connecticut.

The Station does not undertake sanitary analyses of water.

The Station makes analyses of Fertilizers, Seed-Tests, etc.,
for the citizens of Connecticut, without charge, provided—

1. That the results are of use to the public and are free
to publish. W

2. That the samples are taken from stock now in the
market, and in accordance with the Station “Instructions for
Sampling.”

3. That the samples are fully described and retail prices
given on the Station “Forms for Description.”

The officers of the Station will take pains to obtain for
analysis samples of all the commercial fertilizers sold in Con-
necticut; but the organized coperation of farmers is essential
for the full and timely protection of their interests. Granges,
Farmers’” Clubs, and like associations can efficiently work with
the Station for this purpose, by sending in duly authenticated
samples early during each season of trade.

By recent Acts of Legislature it is made the business of
this Station to examine commercial cattle feeds and articles
used for human food or drink on sale in Connecticut, with
reference to their adulterations.

Here it may be stated that, until further notice, the Station
will examine only such samples of food and drink as are

ANNOUNCEMENT. : vii

agents or such as shall be taken under its
‘the methods it shall prescribe or approve.
work proper to the Experiment Station that can
the public benefit will be done without charge.
the private use of individuals is charged for at
rates. The Station undertakes no work the results
are not at its disposal to use or publish, if deemed
the public good.

analysis or investigation that are of immediate
terest are published in Bulletins, copies of which are
~ Post Office in the State, and to every citizen of
ho applies for them. The results of all the work of
summed up in the Annual Reports made to the

ish of the Board of Control to make the Station
as its resources will admit. FEvery Connecti-
- concerned in agriculture, whether farmer,
dealer, has the right to apply to the Station
nce that comes within its province to render,
ition will respond to all applications as far as lies

ns and Forms for taking samples, and Terms
Fertilizers, Seeds, etc., for private parties sent on

by Express, to receive attention, should be

s sent to individual officers are liable to remain
ered im case the officer addressed is absent. All com-
ions therefore should be directed simply to the

GRICULTURAL EXPERIMENT STATION,
New Haven, Conn.

emittances should.be made payable to the undersigned.

tation Grounds, Laboratories, and Office are on Hunt-
,;tl’f:et, five minutes walk west from Whitney Avenue
iles north of City Hall.

ﬁn,gton Street may be reached by Whitney Avenue
ars, which leave the corner of Chapel and Church
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Streets five times hourly, viz.: on the striking of the clock and
at 1ntervals of twelve minutes thereafter. )

e The Station has telephone connectlon and may be spoken
from the Central Telephone Office, 118 “Court Street, or from
Peck & Bishop’s Office in Union R. ‘R. Depot, New Haven.

#7 The Grass Garden, in charge of Mr. James B. Olcott, is
near South Manchester, five minutes walk from the line of
~ the Manchester Electric Cars, leaving City Hall Square, State
Street, Hartford, every half hour. Conductors on this line can
direct visitors to the Garden. ]

S. W. Jounson, Director.

¥

pril, May and June, Mr. V. L.
ent of the Station, visited one

State has been analyzed during this
of the analysis has been sent to the
de‘aler from whom a sample of the
aken, aﬁd the analyses are tabulated for

tions of commerc1al fert111zers and manurial
ts bring the total number of fertilizer analyses
in the year up to four hundred and sixty.

~analyses have been executed by Messrs. Winton,
Mitchell, with the assistance of Mr. Lange.

ExaMinaTtioN or Foop Propucts.

the year ending July 31st, 1899, agents of the Station
eénty-one towns and villages in this State, and
1 each one of them samples of food products for
- Four hundred and sixteen samples have been
chemical or microscopic examination, as appears

/

#9
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in Part IT of the Report of the Station staff. The microscopic
work was wholly done by Mr. Winton, the chemical work by
Messrs. Winton, Ogden and Mitchell.
EXAMINATION OF COMMERQIA.L CarTLE FEEDS.

During the year ending November 1st, 1899, Messrs. Win-
ton, Ogden and Mitchell have a.nalyzed two hundred and forty-
one samples of this class of.feeds and the results will appear in
Part II of the Report.

WoRrRK FOR THE DAIRY COMMISSIONER.

All the chemical work required by the Dairy Commissioner
has been done in the laboratory of this Station, involving three
hundred and twenty-three analyses of butter and oleomargarine,
molasses and syrup, vinegar, honey and coffee.

OtaER CHEMICAL WORK.

In connection with work on the availability of different kinds
of fertilizer nitrogen, the chemists named have made partial
analyses of twenty-eight samples of red-top grass, of one
hundred and twenty samples of Hungarian grass, of four
samples of carnations, and of eighteen of soil.

A large amount of work has also been done in studying
analytical methods as well as qualitative methods for the detec-
tion of adulterants in food products.

Stupy oF PROTEIDS.

During the past year, Dr. Osborne, with the assistance of
Mr. Campbell, has made a study of nucleic acid and the
phosphorized proteids, nucleins, nucleoproteids and nucleo-
albumins. The proteids of the egg-white and also of
the egg-yolk have been investigated in detail, and a very
thorough study has been made of the proteids of the embryo of
the wheat-kernel.

HORTICULTURAL AND ENTOMOLOGICAL WORK.

The study of the relative availability of organic nitrogen in
various forms has been continued by Messrs. Jenkins and

RT OF THE BOARD OF CONTROL. ) X1

mngarian grass and of rye, and forty- elght of prlvet
e *‘made for this purpose, in galvanized iron pots
with soil to which the several forms of nitrogen have

0 the wmter, forty-eight comparative cultures of toma-
of cag}latmns and ten of lettuce were made on the

1

of the forcing houses.
ton has also given attention to the grafting of

of edible chestnuts to determine the proper
method of setting chestnut cions in this

work of the Station has also been done
sides correspondence and the determina-
sent to the Station to be identified, much
@Véﬁ to a study of the San José scale; it

n this State, its spread, and the means
pping its ravages by the use of insecticides.
e to requests from nurserymen, Mr. Britton has
1 inspections of nurseries to determine whether
s insect or fungus pests were present and in
‘been able to give certificates that the nurseries

o - SeEp TEsTING.

Two hundred and ninety-one samples of seeds, chiefly of
tables and garden crops, have been tested as to their
ating power, in the interest of seed growers and pur-

Boranicar. WoORKk.

Sturgis has made experiments on the effects of shading
ypphcatlons of lime to prevent the trouble with tobacco
wn as “Calico,” and on fractional fertilization of melons
ventive of disease. He also contributes to the Report
¢ Station staff, papers on Further Notes on the Pole Burn
bacco on the Prevention of Raspberry Anthracnose by
' “‘?M_ethods and Miscellaneous Notes on Fungous Dis-
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FreLp EXPERIMENTS.

Under the supervision of Mr. Jenkins the three experiments
on the fertilization of peach orchards, chiefly to study the
effects of different amounts of potash salts and of the forms
of nitrogen best adapted to the crop, which were begun in
1896, have been continued, and in one 6f the orchards the first
crop of peaches was gathered this year.

ToBacco EXPERIMENTS.

Under the direction of Mr. Jenkins, the curing of wrapper
leaf tobacco by artificial heat used to supplement the natural
conditions, and the fermentation of this tobacco in bulk instead
of in cases, have been studied this year with very gratifying
results.

i STATION PUBLICATIONS.

The twenty-second Report of this Station, for the year 1898,
a volume of 341 pages, has been issued in an edition of 7,000
copies. These have been -distributed, after satisfying our
exchanges, among the farmers of this State in response to
applications.

Of the third Annual Report on Food Products, 10,000 extra
copies were printed at the expense of the Station, and dis-
tributed in our cities and wvillages to intelligent citizens who
are, presumably, interested in pure food, but are not reached
by the regular edition that is intended for the use of agri-
culturists.

Bulletin No. 128, issued in April last, twelve pages, was
entitled, “Commercial Feeding Stuffs in the Connecticut
Market.”

Bulletin No. 129, issued in May last, ten pages, treated of

~the “Inspection and Care of Nursery Stock.”

Five thousand copies of each of these bulletins were printed
and distributed and the substance of their contents is repro-
duced in the Report of the Station Staff for 1899, with appro-
priate emendations. :

CORRESPONDENCE.

During the year ending October 31, 1899, more than twenty-
cight hundred letters and manuscript reports of fertilizer and
other analyses have been written on Station business.

Y OF THE BOARD OF CONTROL. xiii

ES IN THE STATION STAFF.

itchell, who has for four years served most
emist on the Station staff, resigned in Septem-
opt a more satisfactory position in a large manu-
ablishment. A few weeks later Mr. Clifford
appointed to fill the vacancy.

INGS OF THE BOARD.
y October 31st, the Board of Control

y submitted.



REPORT OF THE TREASURER.

&

Wm. H. Brewer, in account with the Connecticut Agricultural Experi-

ment Station for the fiscal year ending*September 30, 1899.

>

RECEIPTS.
Balance from 1898, ¢ $281.38
State Appropriation, Agriculture, 10,000.00
State Appropriation, Foods, 2,500.00
United States Appropriation, 7,500.00
Analysis Fees, 4 5,677.00
Miscellaneous, g 438.00
DISBURSEMENTS.
S. W. Johnson, Salary, $1,250.00
E.H. Jenkins, 4 2,500.00
‘W. H. Brewer, i . . 3 i 499.70
V. E. Cole, b 800.00
W. C. Sturgis, b 1,000.00
T. B. Osborne, s 1,775.00
A. L. Winton, % 1,775.00
A. W. Ogden, & 1,675.00
G. F. Campbell, * * 1,000.00
W. L. Mitchell, * 900.03
W. W. Mursick, * 150.00
C. Langley, 4 30.77
W. E. Britton, & 1,175.00
H. Lange, 3 720.00
J. B. Olcott, H 800.00
C. J. Rice, i 600.00
Vi L, Churchill, e S 600.00
Labor, ! 3 . 1,080.45
Publications, ' . - . - ¢ 567.27
Postage, P s s : e 125.46
Stationery, 174.75
Telephone and Telegraph 146.13
Freight and Express, 4 95.83
Gas, ¢ . . A 464.93
Coal, k . 4 : 842.40
Water, J i b 3 { 147.00
Chem. Laboratorv. . i ) i 5 1,209.36

$26,396.38

XV

$126.60

119.39

118.28

106.83

512.45

192.53

39.90

280.05

18.20

155.46

423.79

- 267.46

. 177.43

. 263.03

e 789.43

o 572.65

128 82
———— $26,396.38

ending June 3oth, 1899, was duly

easury of the United States, and in
ture.

d, the disbursements for * Fertilizers”

ing expandltures of the State appro-
f the Secretary of the Treasury of the
ture of the United States appropriation, and
by the United States Secretary of Agriculture
iral Experiment Stations of the country.

Vie WM. H. BREWER,

Treasurer.
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"-four manufacturing firms have entered
te. two hundred and ninety-two distinct

rs or manures, except stable manure
anuf ctﬂrf:r_s of less value than ten

¢ to every package or lot sold or
ﬁay ent of an analysis fee of ten dollars
i ent which the fertilizer contains or is
tain, unless the MANUFACTURER OR IMPORTER has.
els or statements and has paid the fee. Sections

.

n understands “the fertilizing ingredients” to be those
nation in an analysis is necessary for a valuation, and
enerally Nitrogen, Phosphoric Acid, and Potash. The
in case of any fertilizer will, therefore, usually be ten,
irty dollars, according as one, two or three of these in-
ntained or claimed to exist in the fertilizer.

also requires, in the case of every commercial fer-
sealed sample shall be deposited with the Director
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of the Station by the MANUFACTURER OR IMPORTER, and that a
certified statement of composition, etc., shall be filed with him.
Section 4006.

A statement of the percentage of Nitrogen, Phosphoric Acid (P.0s),
and Potash (K:0), and of their several states or forms, will suffice in
most cases. Other ingredients may be.named if desired.

In all cases the percentage of mitrogen must be stated. Ammonia may
also be given when actually present in ammonia salts, and “ammonia
equivalent to nitrogen” may likewise be stated.

The percentage of soluble and reverted phosphoric acid may be given
separately or together, and the term “available” may be used in addi-
tion to, but not instead of, soluble and reverted.

The percentage of insoluble phosphoric acid may be stated or omitted.

In case of Bone, Fish, Tankage, Dried Meat, Dried Blood, etc., the
chemical composition may take account of the two ingredients, Nitro-
gen and Phosphoric Acid.

For Potash Salts give always the percentage of Potash (potassium
oxide) : that of Sulphate of Potash or Muriate of Potash may also
be stated. g

The chemical composition of other fertilizers may be given as found
in the Station Reports.

3. It is also provided that EVERY PERSON in the State, who
sells any commercial fertilizer of whatever kind or price, shall
annually report certain facts to the Director of the Experi-
ment Station, and on demand of the latter shall deliver a sample
for analysis. Section 4008.

4. All “crEMICcALS” that are applied to land, such as Muriate
of Potash, Kainite, Sulphate of Potash and Magnesia, Sulphate
of Ammonia, Nitrate of Potash, Nitrate of Soda, etc.—are
considered to come under the law as “Commerical Fertilizers.”
Dealers in these chemicals must see that packages are suitably
labeled. They must also report them to the Station, and see
that the analysis fees are duly paid, in order that the Director
may be able to discharge his duty as prescribed in Section 4013
of the Act.

It will be noticed that the State exacts no license tax either for making
or dealing in fertilizers. For the safety of consumers and the benefit
of honest manufacturers and dealers, the State requires that it be
known what is offered for sale, and whether fertilizers are what they
purport to be. With this object in view the law provides, in Section
4013, that all fertilizers be analyzed, and it requires the parties making
or selling them to pay for these analyses in part; the State itself pay-
ing in part by maintaining the Experiment Station.

THE FERTILIZER LAW. 3

NCERNING COMMERCIAL FERTILIZERS.

CLIII of the General Statutes of Connecticut as
by Chapter CLXXII of the Acts of the General

bly, Session of 1893.

4005. Every person or company who shall sell,
expose for sale, in this State, any commercial fertilizer

‘except stable manure, and the products of local
irers of less value than ten dollars a ton, shall affix
y to every package thereof a plainly printed state-
ly and truly certifying the number of net pounds of
1 the package, the name, brand, or trademark under
ertilizer is sold, the name and address of the manu-
place of manufacture, and the chemical composi-
fertilizer, expressed in the terms and manner
d usually employed by the Connecticut Agricultural

tion.

ch fertilizer be sold in bulk, such printed statement
ny every lot and parcel sold, offered, or exposed

Before any commercial fertilizer is sold, offered,
r sale, the manufacturer, importer, or person who

sold, or offered for sale, within this State, shall
Director of the Connecticut Agricultural Experi-
wo certified copies of the statement prescribed
, and shall deposit with said director a sealed
bottle containing not less than one pound of the
accompanied by an affidavit that it is a fair average

eof.

‘The manufacturer, importer, agent, or seller of
1 fertilizer shall pay on or before May 1, annually,
ector of the Connecticut Agricultural Experiment
1 analysis fee of ten dollars for each of the fertilizing
S contained or claimed to exist in said fertilizer:
that when the manufacturer or importer shall have
fee herein required for any person acting as agent
r‘such.manufactufer or importer, such agent or seller
be required to pay the fee prescribed in this section.

08. Every person in this State who sells, or acts as
for the sale of any commercial fertilizer of whatever
Ce, shall annually, or at the time of becoming such
nt, report to the Director of the Connecticut Agri-

Timent Station his name and brand of said ferti-
Name and address of the manufacturer, importer,

«
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or party from whom such fertilizer was obtained, and shall, on
demand of the Director of the Connecticut Agricultural Experi-
ment Station, deliver to said director*a sample suitable for
analysis of any such fertilizer or manure then and there sold
or offered for sale by said seller or agent.

SEc. 4009. No person or party shall sell, offer, or expose
for sale, in this State, any pulverized leather, raw, steamed,
roasted, or in any form, as a fertilizer or as an ingredient of any
fertilizer or manure, withiout explicit printed certificate of the
fact, such certificate to be conspicuously affixed to every pack-
age of such fertilizer or manure, and to accompany every parcel
or lot of the same.

Sec. 4010. Every manufacturer of fish guano, or fertilizers
of which the principal ingredient is fish or fish mass from which
the oil has been extracted, shall, before manufacturing or heat-
ing the same, and within thirty-six hours from the time such
fish or mass has been delivered to him, treat the same with sul-
phuric acid or other chemicals, approved by the director of
said experiment station, in such quantity as to arrest decom-
position: provided, however, that in lieu of such treatment such
manufacturers may provide a means for consuming all smoke
and vapors arising from such fertilizers during the process of
manufacture.

Skc. 4011. Any person violating any provisions of the fore-
going sections of this chapter shall be fined one hundred dollars
for the first offense, and two hundred dollars for each subse-
quent violation.

Skc. 4012. This chapter shall not affect parties manufac-
turing, importing, or purchasing fertilizers for their own private
use, and not to sell in this State.

Sec. 4013. The Director of the Connecticut Agricultural
Experiment Station shall pay the analysis fees received by him
into the treasury of the Station, and shall cause one or more
analyses of each fertilizer to be made and published annually.
Said director is hereby authorized, in person or by deputy, to
take samples for analysis from any lot or package of manure
or fertilizer which may be in the possession of any dealer.

Sec. 4014. The Director of the Connecticut Agricultural
Experiment Station shall, from time to time, as bulletins of said
Station may be issued, mail or cause to be mailed two copies, at
least, of such bulletins to each post-office in the State.

fees as required by
1e fertilizers for whi
g May 18st, 1900.

- Farm,

Works, The, Chicago,

I

) , Bridgeport, Conn.

le River, Conn.

43 Chatham St.,

an alphabetical lis

VANCE OF THE FERTILIZER LAW.

t of the manufacturers who have
the Fertilizer Law, and the names
ch fees have been paid by them for

Brand of Fertilizer.

Ammoniated Bone with Potash,
Grain Grower,

All Soluble,

Fruit and Root Crop Special.

Berkshire Complete Fertilizer,

g Potato Phosphate,
Ammoniated Bone Phosphate,
Ground Bone,

Columbian Phosphate.

“«
“«

“

Boardman’s Complete Fertilizer for
Potatoes and General Crops.

Stockbridge Special Tobacco Manure,
« i Corn Manure,
Grass Top Dress-
ing and Forage
Crop Manure,
Potato and Vege-
table Manure,
Bowker’s Special Fertilizer, Potato and
Vegetable,
o Potato Phosphate,
& Hill and Drill Phosphate,
Farm and Garden or Ammo-
niated Bone Fertilizer,
i Fish and DPotash, Square
Brand,
Tobacco Starter,
Sure Crop Phosphate,
5 Market Garden Fertilizer,
Square Brand Bone and Pot-
ash,
£ Corn Phosphate,
b Bone and Wood Ash Ferti-
lizer,
o Tobacco Ash Elements,
3 “  Fertilizer,
i Middlesex Special,
& Early Potato Manure,
1 Acid Phosphate,
i Fisherman’s Brand Fish, and
Potash,
i Dry Ground Fish,
Nitrate of Soda,
Dissolved Bone-black,
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Firm.

Bowker Fertilizer Co., 43 Chatham St.,

Boston, Mass.

Bradley Fertilizer Co., 92 State St

Boston, Mass.

Brightman, Wm. E., Gen’l Agent, Tiver-
ton, R. I

Buckingham, C., Southport, Conn.
Burwell, E. E., New Haven, Conn.

Clark’s Cove .Fertilizer Co.,

The, Box
1779, N. Y. City.

Cleveland Dryer Co.,

The, 92 State St.,
Boston Mass. i

Coe, E. Frank Co.,
Neawr City.

133-137 Front St.,

Brand of Fertilizer.

Muriate of Potash,
Fresh Ground Bone,
Tankage, -
Canada-Hardwood Ashes,
Castor Pomace.

Bx‘adleys Ecllpse Phosphate,
Dry Fish Guano,
-High Grade Tobacco Manure,

* Farmers’ New Method Fertilizer,

B. D. Sea Fowl Guano,

Triangle A Fish and Potash,

Anchor Brand Fish and Potash,

Circle Brand Ground Bone with Potash,

Fine Ground Bone,

Complete Manure for Corn and Grain,
“ Potatoes and

Vegetables,

Potato Manure,

Superphosphate,

Corn Phosphate,

Potato Fertilizer,

Tobacco Fertilizer,

Niagara Phosphate.

Brlghtman s Fish and Potash,

Tobacco Special and Mar-
ket Garden Fertilizer,

Ammoniated Bone and Pot-
ash,

& Dry Ground Fish.

XX Formula.

Double Sulphate of Potash,
Muriate of Potash,

Blood and Meat,

Dissolved Bone Black,
Nitrate of Soda.

€@

Great Planet A.,

Bay State G. G.,
Sweepstakes Potato Manure,
Potato Fertilizer,

King Philip.

Superphosphate,

High Grade Complete Manure, .
Potato Phosphate,

Fertilizer.

E. Frank Coe’s High Grade Ammoniated

Bone Superphosphate,

2 High Grade Potato Fer-
tilizer,

“ Gold Brand Excelsior -

Guano,
b Grm};lnd "Bone and Pot-
a
Spec1al Potato Fertilizer.

OBSERVANCE OF

| Co., Berlin, Conn.

; ry, Peter, 17 Burl-

City.
and Chemical* Co.,

Phosphate Co., State
ts Row, Boston, Mass.

L. B., Pawtucket,

Works, The, H. J.
., 100 William St

ford, Conn.
‘The, Hartford, Conn.
ertilizer Co., Rutland,

0., Cor, 4th & Chest-
elphia, Pa.

ford, Conn.

7 Haven, Conn.

FERTILIZER LAW. 7

Brand of Fertilizer.
C. V. O. Co.s Fertilizer.

Bone Dust.

Crocker’s Ammoniated Wheat and Corn
Phosphate, .
& New England Tobacco and
Potato Grower.
i A. A. Complete Manure,
£ Special Potato Manure.

Cumberland Superphosphate,
Concentrated Phosphate,
Potato Fertilizer,
Fertilizer,

Hawkeye Fertilizer,

& Extra Fine Ground Bone.

143
“

“

Potato and Root Crop,
Tobacco Grower,

Blood, Bone and Potash,
Dissolved Bone and Potash
Farm Favorite,

Fine Bone.

Ground Bone.
Ground Bone.

Complete Tobacco Manure,

“A A” Ammoniated Superphosphate,
Complete Potato Manure,

Harvest Home Fertilizer,

Complete Corn Manure,

Castor Pomace,

Complete for General Use,

Bone.

Shoemakers Sw1ft Sure Bone Meal.
“ Superphosphate.

Frisbie’s Bone Meal,
g Superphosphate.

Garden Spec1a1

Vegetable, Vine and Tobacco,
Northern Corn Special,
General,

Grass and Oats.

Potato and Truck Manure,
Hess’s Tobacco Manure,
Keystone Bone Phosphate.

Bone, Fish and Potash.

Pure Ground Bone.
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Firm.

Lister’s Agricultural Chemical Works,
Newark, N. J.

Lowell Fertilizer Co., 44 No. Market St.,
Boston, Mass.

-

-

Ludlam, Frederick, 108 Water St, N.

Y. City.

. Manchester, E. & Sons, West Winsted,
Conn.

Manock, ‘Robert, Rockville, Conn.

Mapes, F. & P. G. Co., The, 143 Liberty
St NV City.

McCormac\k, W., Wolcott, Conn.
Miles, Geo. W., Agent, Milford, Conn.

Milsom Rendering & Fertilizer Co., 963
William St., East Buffalo, N. Y.

" Fruit and Vine Manure. .

i . o ki
5 Ll

Firm.

Brand of Fertilizer. _
tilizer Co., Bridgeport,

Lister’s Standard Pure Bone Superphos.
phate of Lime, .
- Animal Bone and Potash,
Success Fertilizer,
Potato Manure,
Special Potato Fertilizer.

“«
“
o

T L

Bone Fertilizer, The, Buf-
Animal Fertilizer,
Potato Phosphate,
Tobacco Manure,
Ground Bone,

Dissolved Bone and Pot-

ash,
Market Garden,
Fruit and Vine.

Swilft’s Loy‘vell

Cecrops Brand,
Cereal Brand.

Manchester’s Formula.

Ground Bone.
Potato Manure,
Economical Potato Manure.
Complete Manure “A” Brand,
Tobacco Starter Improved,
Vegetable Manure or Complete Manure

for Light Soils,
Dissolved Bone,
Tobacco Ash Constituents,

! Manure, Wrapper Brand,

Corn Manure,
Cereal Brand,

0., Bridgeport, Conn.

Co., Greenpoint, L. I.

Grass and Grain Spring Top Dressing, ‘The, 92 State St., Bos-

Average Soil Complete Manure,
Seeding Down Manure.

Ground Bone.

I. X. L. Ammoniated Bone Superphos-
phate,
Fish Guano.

Buffalo Fertilizer,

Corn Fertilizer,

Potato, Hop and Tobacco Phosphate,
Cyclone Pure Bone Meal,

Vegetable Bone Fertilizer,

Wheat, Oats and Barley Phosphate,
Erie King, W

Buffalo Guano, N gizer Co., The, Box 3121, N.
Connecticut Wrapper, !
Potato Special,

B. B. Guano,
Dissolved Bone and Potash.

'OBSERVANCE OF FERTILIZER LAW. 9

Brand of Fertilizer.

Chittenden’s Complete Fertilizers,
s Ammoniated Bone,

. Fish and Potash,
i Market Garden,
o Potato Phosphate,
56 Fine Ground Bone.

Niagara Wheat and Corn Producer,

* Potato, Tobacco and Hop
Fertilizer.
Bone Meal,
€)% an‘fi W. Special Phosphate,

Castor Pomace.

Soluble Pacific Guano,

Potato Special,

High Grade General Fertilizer,
Nobsque Guano,

Grass and Grain Fertilizer,
Fine Ground Bone.

Animal Corn Fertilizer,
Potato Manure,

Universal Fertilizer,

Wheat, Oats and Clover,
Gardeners’ Complete Manure.

Pure Ground Bone.
Ground Bone.

Potato Fertilizer,
Ground Bone.

Quinnipiac Phosphate,
25 Potato Manure,
% “  Phosphate,
5 Market Garden Manure,
3 Corn Manure,
g Climax Phosphate,
L Pure Bone Meal,
* Fish and Potash, Pequot,

b Uncas Bone Meal,
£ Special Potato,
Muriate of Potash,
Sulphate of Potash,
Nitrate of Soda,
Dry Ground Fish,
Ammoniated Dissolved Bone, :
Fish and Potash, Crossed Fishes Brand.

Read’s Standard,

Bone, Fish and Potash,
Vegetable and Vine, y
High Grade Farmer’s Friend,
Leader Guano.
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Firm.

Rogers & Hubbard Co., The, Middle- | Hubbard’s Pure Raw Knuckle Bong

town, Conn.

Rogers Mfg. Co., The. Rockfall, Conn.

Russia Cement Co., Gloucester, Mass.

Sanderson, L., New Haven, Conn.

Shay, C. M., Groton, Conn.

Standard Fertilizer Co., Farlow Build-
ing, State St., Boston, Mass.

CONNECTICUT EXPERIMENT STATION REPORT, 1899.

| Oats and Top Dressing,

Luce Bros. Boné, Fish and Potash.

Brand of Fertilizer.

Flour,
Strictly Pure Fine Bone,
Fertilizer for Oats and Top
Dressing,
Fertilizer for All Soils ang
p All Crops,
Potato Phosphate,
Soluble Potato Manure,
Fairchild’s Formula Corp
and General Crops,
Soluble Tobacco Manure,
Grass and Grain Fertilizer,

Pure Ground Bone,
High Grade Soluble Potato,
Complete Potato, -

9 Corn,

High Grade Tobacco Manure,
Grass and Grain Manure,
Fish and Potash,

All Round Fertilizer.

Fish and Potash,

Complete Manure for Potatoes,
Roots and Vegetables,

Complete Manure for Corn, Grain
and Grass,

Corn Fertilizer,

Potato Fertilizer,

Tobacco Starter,

b L Manure,

“  Dry Ground Fish.

Essex
“

Mixed Formula A, 1

Old Reliable Superphos-
phate,

Potato Manure,

Special with 10% Potash,

el Nitrate of Soda,

Muriate of Potash,

)i Dissolved Bone Black,

i Blood, Bone and Meat,

Fine Ground Bone,

0 Sulphate of Potash,

Pulverized Bone and Meat,

Fish

Sanderson’s
“

Groton Corn and Grain Manure,
Mystic Gilt Edge Potato Manure,
Ground Bone.

Fertilizer,

Special for Potatoes,
Guano,

Complete Manure.

Stan‘glard

13
‘“

E. & Co., Rutland, Vt.

izer Works, The, Mystic,

tﬁlar%c{ Fertilizer Co., 27 Wil-

OBSERVAN.CE OF FERTILIZER LAW. o 2

Brand of Fertilizer.

Speci 1 Potato Fertilizer,

Original Bay State Bone Super-
phosphate, A

£ Bay State Special Fertilizer,

o Imperial Bone Superphosphate.

- Firm.

F. Co., Farlow Build-

Tucl‘t‘er’s
t., Boston, Mass.

M. E. Wheeler’s & Co.’s Superior Truck
Fertilizer,
Havana Tobac-
co Grower,
High Grade Po-

tato Manure,
High Grade Corn

Fertilizer,
High Grade Fruit

i Fertilizer,
) High Grade Grass

and Oats,
High Grade Elec-
trical Dissolved

Bone,

High Grade Pure
Ground Bone.

“« “ “

Potato, Onion and Tobacco Manure,
- Complete Bone Superphosphate,
Potato Manure,

High Grade Fish and Potash,

Dry Ground Fish Guano.

Ammoniated Bone Superphosphate
Corn Phosphate, :
High Grade Special,
Good Grower Potato Phosphate,
Muriate of Potash,
Dry Ground Fish,
Potato Phosphate,
“ Manure;
Royal Bone Phosphate,
Pure Bone Meal,
Nitrate of Soda,
Kainit,
Acid Phosphate,
Tankage,
Fish and Potash.

City.
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SAMPLING AND COLLECTION OF FERTILIZERS.

During April, May and June, Mr. . V. L. Churchill, the
sampling agent of this Station, visited-6ne hundred and nineteen
localities in Connecticut to draw samples of commercial ferti-
lizers for analysis. These places ‘were distributed as follows:

TaehABM Cotanbe ' . s 5 - v, U ol < ot 11
Hartford County ....... ok AR - MR T L 29
L OHA Tl € Oy st s T s, ) e DO L s 11
MHRAD M GO & s S e ta s i el o ots Trdeo s s1ale 10
Newdllafdon County .5, 0 Laken e ol it e s 14
MiddiaseCounty "TImLCoia T e sl TR ST e R R s, 13
NewiHaven County Lo oi s ton i R0, (il S, 17
Bairfeld Couttty i ol o i ol et L RS T e Sy

119

In these places 506 samples were taken, representing all but
six of the brands which have been entered for sale in this State.

These six brands,-which the sampling agent was unable to
find on sale and of which no samples were received from the
manufacturers, are the following:

Armour & Co.’s Fruit and Root Crop, Special.
Bowker & Co.’s Stockbridge Tobacco Manure.
& 2 Dissolved Bone Black.
" Clark’s Cove Fertilizer Co.’s Sweepstakes Potato Manure.
Pacific Guano Co.’s High Grade General Fertilizer.
5 o Ground Bone.

It has not been possible, therefore, for the Station to make
analyses of these six fertilizers. )

When several samples of a single brand are drawn in differ-
ent parts of the State, the analysis is usually performed, not on
any single sample, but on a mixture made of equal weights
~of all of the several samples. Thus, it is believed, the aver-
age composition of the goods is more fairly represented than
by the analysis of single samples.

The Station agent is instructed in every case to open at
least three packages of each brand for sampling, and, if the
number of packages is very large, to take a portion from every
tenth one, by means of a sampling tube which withdraws a
section or core through the entire length of the bag or barrel.

FERTILIZER ANALYSES. 13

»rﬁle, the Station will not analyze samples taken—

From dealer’s stock of less than one ton.

'From stock which has lain over from last seasomn.

From stock which evidently is improperly stored, as
in bags lying on wet ground or exposed to the
weather, etc.

Station desires the codperation of farmers, farmers’
and granges in calling attention to new brands of ferti-
and in securing samples of all goods offered for sale.
nples must be drawn in strict accordance with Station’s
tions for Sampling, and must also be properly certified,
Station analysis is desired. A copy of these instructions
certificates will be sent on application.

ANALYSES OF FERTILIZERS.

ng the year, four hundred and fifty-nine samples of com-
| fertilizers and manurial waste-products have been
. A classified list of them is given on page 21I.

few of these samples, analyses were made for private
and charged for accordingly. A few others were ana-
the request of other experiment stations in order to
. and test analytical methods. Results of the examina-
e samples, with these exceptions, are given in detail
wing pages. When the contrary is not stated, the
 were drawn by an agent of the Station. i
les are analyzed as promptly as possible in the order
vhich they are received. As soon as an analysis is com-
a copy of it is sent to the party who furnished the sample,
S0 to the manufacturer, in order that there may be oppor-
for correction or protcét, before the results are published.
following “Explanations” are intended to embody the
ciples and data upon which the valuation of fertilizers is
, a knowledge of which is essential to a correct under-
ding of the analyses that are given on subsequent pages.
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EXPLANATIONS CONCERNING THE ANALYSIS OF
FERTILIZERS AND THE VALUATION OF
THEIR ACTIVE INGREDIENTS.*

THE ELEMENTS OF .FERTILIZERS.

The three chemical elements whose compounds chiefly give value,
both commercial and agricultural, fo fertilizers, are Nitrogen, Phos-
phorus, and Potassium. The other elements found in fertilizers, viz.:
Sodium, Calcium, Magnesium, Iron, Silicon, Sulphur, Chlorine, Car-
bon, Hydrogen, and Oxygen, which are necessary or advantageous to
the growth of vegetation, are either so abundant in the soil or may be
so cheaply supplied to crops, that they do not considerably affect either
the value or cost of high-priced commercial fertilizers.

N1troGEN in fertilizers is, on the whole, the least abundant of their
valuable elements, and is, therefore, their most costly ingredient.

Free Nitrogenm is universally abundant, making up nearly four-fifths
of the common air, and appears to be directly assimilable by various
low vegetable organisms, and with aid of certain bacteria, by leguminous
plants (the clovers, alfalfa, peas, beans, lentils, esparsette, lupins, vetches,
lathyrus, peanut, yellow locust, honey locust, etc.), and by a few non-
leguminous plants, carrying root nodules, viz.: the Oleasters (Eleagnus),
the Alders (Alnus), and a single family of coniferous trees (Podocar-
pus), but not at all, according to present evidence, by the cereals or other
field and garden crops.

Organic Nitrogen is the nitrogen of animal and vegetable matters
which is chemically united to carbon, hydrogen, and oxygen. Some
forms of organic nitrogen, as those of blood, flesh, and seeds, are highly
active as fertilizers; others, as found in leather and peat, are compara-
tively slow in their effect on vegetation, unless these matters are chem-
ically disintegrated. Since organic nitrogen may often readily take the
form of ammonia, it has been termed potential ammonia.

Ammonia (NHs) and Nitric Acid (N.Os) are results of the chemical
change of orgamic nitrogen in the soil and manure heap, and contain
nitrogen in its most active forms. They occur in commerce—the former
in sulphate of ammonia, the latter in nitrate of soda: 17 parts of
ammonia, or 66 parts of pure sulphate of ammonia, contain 14 parts of
nitrogen: 83 parts of pure nitrate of soda also contain 14 parts of nitro-
gen.

PHOSPHORUS is, next to nitrogen, the most costly ingredient of fer-
tilizers, wherein it exists in the form of phosphates, usually those of
calcium, iron, and aluminum, or in case of “superphosphates,” to some
extent in the form of free phosphoric acid.

Water-soluble Phosphoric Acid is phosphoric acid (or a phosphate)
that freely dissolves in water. It is the characteristic ingredient of super-

* Prepared a:;d revised by the Director.

"ELEMENTS OF FERTILIZERS. 15

, in which it is produced by acting on “insoluble” (or “c.itrate
phosphates, with diluted sulphuric acid. Once Wt?ll incor-
with the soil, it gradually “reverts” and becomes insoluble,
1i soluble, in water.

, sj;fl}:tt;z}l’e Phosphoric Acid signifies the phosphoric acid (of vari-
sphates) that is freely taken up by a hot strong solution of
ammonium citrate, which solution is, therefore, used in analysis
-mine its quantity. The designation citrate-soluble is synonymous
e less explicit terms reverted, reduced, and precipitated, which
'phosphoric acid that was once easily soluble in water, but
mical change has become insoluble in that liquid.
at investigation tends to show that water-soluble and citrate-
“phOSphoric acid are on the whole about equally valuable as
and of nearly equal commercial value. In some cases,
the water-soluble gives better results on crops; in others, the
‘ is superior. In most -instances there is probably little to
etween them.
Jle Phosphoric Acid implies various phosphates insoluble both
‘-:ﬁnd in hot solution of neutral ammonium citrate. The phos-
acid of Canadian “Apatite,” of South Carolina and Florida
‘ hosphate,” and of similar dense mineral phosphates, as well as
“bone ash” and “bone black,” is mostly insoluble in this
id in the majority of cases gives no visible good results when
tances, in the usudl ground state, are applied to crops. They
ywever, a small proportion of citrate-soluble phosphoric acid,
4_ es, when they are reduced to extremely fine dust (floats)
in ‘large quantities, especially on “sour soils” or in con-
h abundance of decaying vegetable matter (humus), they
efficient fertilizers.

' Phosphoric Acid is an expression properly employed in gen-
nify phosphoric acid in any form, or phosphates of any kind
‘to nourish vegetation. In the soil, phosphoric acid and all
es, whatever their solubilities, as defined in the foregoing par-
re more or less freely and extensively available to growing
Great abundance of “insoluble” phosphoric acid may serve
Ily well with great sclubility of a small supply, especially
- soil and the crop carry with them conditions highly favorable
€ assimilation of plant food.
amercial Fertilizers, “available phosphoric acid” is frequently
00d to be the sum total of the “water-soluble” and the “citrate-
with the exclusion of the “insoluble.”
Sin'soluble phosphoric acid” in a commercial fertilizer costing
50 per ton, has very little or no value to the purchaser, because
Vity of it which can commonly go upon an acre of land has

ptible effect upon the crop, and because its presence in the
T ?xcludes an equal percentage of more needful and much more

ingredients.
W Bone the phosphoric acid (calcium phosphate) is nearly
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insoluble, because of the animal matter of the bones which envelopes it;
but when the animal matter decays in the soil, or when it is disinte-
grated by boiling or steaming, the phosphate mostly remains in an
available form. The phosphoric acid of “Basic-Slag” and of “Grand
Cayman’s Phosphate” is in some soils as Areely taken up by crops as
water-soluble phosphoric acid, but in other soils is much less available
than the latter. .

Phosphoric acid in all the Station analyses is reckoned as “anhy-
drous phosphoric acid,” (P:0s), dlso termed among chemists phos-
phoric anhydride, phosphoric oxide, and phosphorus pentoxide.

PorAssIuM is the constituent of fertilizers which ranks third in cost-
liness. In plants, soils, and fertilizers, it exists in the form of various
salts, such as chloride (muriate), sulphate, carbonate, nitrate, silicate,
ete. Potassium itself is scarcely known except as a chemical curiosity.

Potash signifies the substance known in chemistry as potassium
oxide (K:0), which is reckoned as.the valuable fertilizing ingredient
of “potashes” and “potash salts.” In these it should be freely soluble
in water and is most costly in the form of sulphate, and cheapest in
the form of muriate (potassium chloride). In unleached ashes of wood
and of cotton-seed hulls it exists mainly as potassium carbonate.

VALUATION OF FERTILIZERS.

The valuation of a fertilizer, as practised at this Station, consists in
calculating the retail Trade-value or cash-cost (in raw material of good
quality) of an amount of nitrogen, phosphoric acid, and potash equal to
that contained in one ton of the fertilizer.

Plaster, lime, stable manure, and nearly all of the less expensive fer-
tilizers have variable prices, which bear no close relation to their chem-
ical composition, but guanos, superphosphates, and similar articles, for
which $20 to $50 per ton are paid, depend for their trade-value exclu-
sively on the substances, nitrogen, phosphoric acid, and potash, which are
comparatively costly and steady in price. The trade-value per pound
of these ingredients is reckoned from the current market prices of the
standard articles which furnish them to commerce.

The consumer, in estimating the reasonable price to pay for high-
grade fertilizers, should add to the Trade-value of the above-named in-
gredients a suitable margin for the expenses of manufacture, etc., and
for the convenience or other advantage incidental to their use.

TRADE-VALUE OF FERTILIZER ELEMENTS FOR 1809.*

The average trade-values or retail costs in market, per pound, of the
ordinarily occurring forms of nitrogen, phosphoric acid, and potash in
raw materials and chemicals, as found in New England, New York and
New Jersey markets during 1898 were as follows:

*Adopted at a conference of representatives of the Connecticut,
l\ggssachusetts, New Jersey, and Rhode Island Stations held in March,
1

Cents
per pound.

e R R R S 15
s S A R e O U 1212

cen, in dry and fine-ground fish, meat, and blood, and

in mixed fertilizers ........ceiviuiiiiians 14

in fine* bone and tankage.............ccoenen <14

4 in coarse® bone and tankage.................. 10
B Water-soltble ........coconcnioiii et 4%

citrate-soltublet ...oovviiriiiiiiiiiiiiieinns s anl

of fine* ground fish, bone, and fankage. D Sl A

of coarse* fish, bone, and tankage............... 2

of cotton-seed meal, castor pomace, and ashes.. 4
of mixed fertilizers, if insoluble in ammonium

e A o RS AR SRR 0 U RS
high-grade sulphate and in forms free from muriate (or
LR e S AT e S it 5

ing are, as nearly as can be estimated, the prices at which,
nionths preceding March last, the respective ingredients
or cash, in our large markets, in those raw materials
e regular source of supply. They also correspond to the
esale price for the six months ending March 1st, plus
cent. in case of goods for which we have wholesale quota-
%}aluations obtained by use of the above figures will be
espond fairly with the average retail prices at the large
lard raw materials, such as the following:

Muriate of Potash,
Sulphate of \Potash,
_ Plain Superphosphates,
Dry Ground Fish,
i Bones and Tankage,
Ground Sonth Carolina Rock.

rt “fine,” as applied to bone and tankage, signifies’
inch; and “coarse,” larger than /5o inch. From 1878
s, we distinguished five grades of bone, as to fineness.
1897, two of the coarser grades were dropped from the
ler grades remain unchanged in dimensions, but “coarse”
e first 10 years larger than %% inch, for the next o years
.1?4"8@!‘. than /,» inch, for the next year all larger thah
n this year all larger than */so inch; the former “coarse-
edﬂlt;f’l," and “fine-medium” having been successively
se.
means that the three coarser grades that made up a large
d bone twenty years ago have gradually ceased to come
, there being no demand for them.
‘om 2 grams of the fertilizer, previously extracted with
DY 100 cc. neutral solution of ammonium citrate, sp. gr.
-‘i}lm‘utes, at 65° C., with agitation once in five minutes,
‘reverted” or “backgone” Phosphoric Acid.
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VALUATION OF SUPERPHOSPHATES, SPECIAL MANURES AND MIXED FERTI-
LIZERS OF HIGH GRADE.

The Organic Nitrogen in these classes of goods is reckoned at the
price of nitrogen in raw materials of the best quality,* 14 cents.

Insoluble Phosphoric Acid is reckoned at 2 cents per pound. Potash
is rated at 414 cents, if sufficient chlorine is present in the fertilizer to
combine with it to make muriate. If there is more Potash present than
will combine with the chlorine, then this excess of Potash is reckoned
at 5 cents per pound. 4

In most cases the valuation of the ingredients in superphosphates
and specials falls below the retail price of these goods. The difference
between the two figures represents the manufacturer’s charges for con-
verting raw materials into manufactured articles and selling them. The
charges are for grinding and mixing, bagging or barreling, storage,
and transportation, commission to agents and dealers, long credits, inter-
est on investments, bad debts, and, finally, profits.

The majority of the manufacturers agree that the average cost of
mixing, bagging, handling, and cartage ranges from $3 to $4.50 per ton.

In 1809 the average selling price of Ammoniated Superphosphates and
Guanos was $20.54 per ton, the average valuation was $19.55, and
the difference $0.90, an advance of 5I.I per cent. on the valuation and
on the wholesale cost of the fertilizing elements in the raw materials.

In case of special manures the average cost was $32.04, the average
valuation $21.76, and the difference $10.88 or 50.0 per cent. advance
on the valuation.

To obtain the Valuation of a Fertilizer we multiply the pounds per
ton of nitrogen, etc., by the trade-value per pound. We thus get the
values per ton of the several ingredients, and adding them together we
obtain the total valuation per tom.

In case of Ground Bone and Tankage, the sample is sifted into the
two grades just specified (see footnote, page 17), and we separately

*This concession gives the dishonest manufacturer the opportunity
to defraud the consumer very easily and very seriously, by “working
off” inferior or almost worthless leather, bat guano, and similar materials
which “analyze well,” containing up to 8 or 9 per cent. of nitrogen,
much or all of which may be quite inert. Since the Station has had
no practicable means of determining with certainty the amount of
worthless nitrogen or the quality of the nitrogen in a mixed fertilizer,
and since honest and capable manufacturers generally claim to
use only “materials of the best quality,” it would be unjust to them
to assume that these fertilizers contain anything inferior. Farmers
should satisfy themselves that they are dealing only with honest and
with intelligent manufacturers. This can be done at little cost by such
co-operation as Farmers’ Clubs and Granges may practice, sending a
competent and trusty agent to visit factories frequently and unex-
pectedly and take samples of raw materials. Honorable manufacturers
will be glad to show all their raw materials and processes to their
customers, especially if such inspection is insisted on as a preliminary
to business. Coéperation may thus insure satisfactory quality of goods,
as well as reduced cost.

USES OF VALUATION. 19
: ‘the nitrogen-value of each grade by multiplying the pounds
n per ton by the per cent. of each grade, multiplying one-tenth
“product by the trade-value per pound of nitrogen in that
d taking this final product as the result in cents. Summing
separate values of each grade thus obtained, together with the
§ each grade of phosphoric acid, similarly computed, the total
uation of the sample of bone.

. Uses AND LIMITATIONS OF FERTILIZER VALUATION.

y
f

ises of the “Valuation” are two-fold:

show whether a given lot or brand of fertilizer is worth, as a
lity of trade, what it costs. If the selling price is not higher
valuation, the purchaser may be tolerably sure that the price
able. If the selling price is twenty to twenty-five per cent.
the valuation, it may still be a fair price; but in proportion
st per ton exceeds the valuation there is reason to doubt the
of its purchase.

jparisons of the valuation and selling prices of a number of
ertilizers will generally indicate fairly which is the best for the

valuation is not to be too literally construed, for in some
alysis cannot discriminate positively between the active and
rt forms of nitrogen, while the mechanical condition of a
s an item whose influence cannot always be rightly expressed
ted. ‘
above first-named purpose of valuation, the trade-values of
zing elements which are employed in the computations should
act as possible, and should be frequently corrected to follow the
‘of the market.
he second-named use of valuation frequent changes of the trade-
disadvantageous, because two fertilizers cannot be compared
it relative money-worth when their valuations are deduced from
data.
\%en.ce leads to the conclusion that the trade-values adopted at
nning of the year should be adhered to as nearly as possible
out the year, notice being taken of considerable changes in the
in order that due allowance may be made therefor.

ERCENTAGE DIFFERENCE BETWEEN COST AND VALUATION.

ng the 109 brands of fertilizers classed in this Report as “Nitro-
’.Superphosphates,” whose analyses are tabulated on pages 48-61,
3014 and.12651 stand at the extremes of cost, the retail price

‘mer being $45, and that of the latter $16. The Station Valua-
the former is $33.10, which is the highest of all these brands
€ Station Valuation of the latter is $10.35, which is the lowest
mgle exception. It is easily reckoned that the cost of the first
N three times that of the second and that the valuation of
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the first is more than three times that of the second, but to make a
close comparison of these with each other and with the 107 other brands
requires a somewhat different calculation.

We obtain a just basis for comparing any number of fertilizers by
taking the valuation in each one as 100 and reckoning by “rule of
three” the proportionate cost. This calculation is illustrated as follows,
with the two fertilizers above noted and three others whose analyses
are given in the same table on pages 48-61:

Difference of Cost

Station No. Cost.  * Valuation. and Valuation.

12380 ($20) $21.24 : 100 :: Te2q s 5.8
12454 ( 45) 33, 10/5i100 4% JAERE 35.6
12651 ( 16) 70.381100" | ¢ 5.62 : 54.6
12374 6i37) 24.01 : 100 I2i2n: 54.1
12577 ( 25) 10.1I9 : I00 14.81 : 145.3

The last terms in the above statements are the percentage differences
between cost and valuation.

The first fertilizer, No. 12380, differs from all the others in the Table
of Analyses covering pages 48 to 61 inclusive, in the fact that the
Valuation is greater than the Cost. Accordingly the percentage differ-
ence between cost and valuation is subtracted from 100 to give the cost
(at average rates) of 100 cents worth, which is thus found to be 94
cents in round numbers.

In case of the other fertilizers, the cost is greater than the valuation.
The cost of 100 cents worth is therefore found by adding the percentage
difference to 100. :

No. 12434 is the highest priced of all the 109 brands whose analyses
are printed on pp. 48 to 61, and the percentage difference shows that one
dollar’s worth sold for $1.35.

The two fertilizers, Nos. 12651 and 12374, though so unlike in selling
price and valuation, closely agree in one respect, viz., that of them both
one dollar’s worth sold for $1.54.

Finally, one dollar’s worth of No. 12577 sold for $2.45.

AGRICULTURAL VALUE OF FERTILIZERS.

The Agricultural Value of a fertilizer is measured by the benefits
received from its use, and depends upon its fertilizing effect, or crop-
producing power. As a broad, general rule, it is true that ground bone,
superphosphates, fish scraps, dried blood, potash salts, etc., have a high
agricultural value which is related to their trade-value, and to a degree
determines the latter value. But the rule has many exceptions, and in
particular instances the trade-value cannot always be expected to fix or
even to indicate the agricultural value.  Fertilizing effect depends
largely upon soil, crop, and weather, and as these vary from place to
place, and from year to year, it cannot be foretold or estimated except
by the results of past experience, and then only in a general and
probable manner.

" CLASSIFICATION OF FERTILIZERS. 21

. No. of Samples.
ning Nitrogen as the C hief Valuable Ingredient.

BEate 0f S0da ... viareecenroetconeransoctintions 12

BBE I POITIACE (oos blee s oo loinansiosiiaedsnosinsmaiins 7
ing Phosphoric Acid as the C hief Valuable Ingredient.
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PTION AND ANALYSES OF FERTILIZERS.*

i a.mples referred to in the following pages, unless the
1s stated, were drawn by an agent of the Station.

V MATERIALS CHIEFLY VALUABLE FOR NITROGEN.
..NITRATE OF SODA OR SODIUM NITRATE.

Soda is mined in Chili and purified there before
It contains about 16 per cent. of nitrogen, equiva-
ipter has been prepared for publication by Dr. Jenkins. The

fertilizg:rs have all been made by Messrs. Winton, Ogden,
1, chemists of the Station, with the assistarice of Mr. Lange.



22 CONNECTICUT EXPERIMENT STATION REPORT, 180Q.

lent to 97 per cent. of pure sodium nitrate. The usual guar-
antee is “96 per cent.” of sodium nitrate, equivalent to 15.8
per cent. of nitrogen. ;

In rare cases cargoes have heén found to contain sodium
perchlorate, which, even in small amount, is very injurious to
vegetation. .

Eight analyses of nitrate of soda are given in a following
table. The percentage of nitrogen ranges from 15.52, equiva-
lent to 94.2 per cent. of nitrate,—to 16.00. All the samples
are therefore of fair to good quality.

The price ranged from $40 to $45 per ton.

The cost of nitrogen in nitrate of soda has ranged from 12.6 to
14.5 cents per pound, the average cost being 13.9 cents, a fraction
of a cent higher than in the previous year.

ANALYSES OF NITRATE OF SODA.

=
=
; 23
s 4 Sl 5
Z Sold by Sampled from Stock of 5' - f)i’: 5 A
E #OEE| A | B2
=1 ot = % (159
2 o i
12283 |[E. E. Burwell, New|E. E. Burwell, New
Haven b vyl i s Haven sl et GEs 15.84/ 96.2($40.00 | 12.6
12305 |Bowker Fertilizer Co.,|F. B. Northam, East
Boston, Mass..____. Hampton: 2.~ il 15.52| 94.2| 42.00 | 13.5
12366 |[Read Fertilizer Co.,,/Adams & Canfield,
New York City__._._ Winnipauk . ... .. 16.00| 97.I| 45.00 | 14.I
12284 |L. Sanderson, New |L. Sanderson, New
Haven. oo -un Elavent o Gl 15.94|96.8| 45.00 | 14.1
12304 |Rogers & Hubbard Co.,|A. E. Kilbourne, East
Middletown._._.____ Hartford o0l o 15.60| 94.7| 45.00 | 14.4
12626 |Williams & Clark Fer-|J. G. Schwink, Meri-
glizerCo.,NewYork diem N1 S REOE T 15.53| 94.3| 45.00 | 14.5
by 2 S g s
12303 Quinnipiac Co., Bos-|Olds & Whipple, Hart-
ton,Massiie Tt i fordi Il L LS 15.52| 94.2| 45.00 | I4.5
T2X7A e A S. D. Woodruff & Sons,|
Ghrafoe it oAV | peitolig ol nl ..

DRIED BLOOD.

This consists of slaughter-house blood which has been dried
by superheated steam or hot air. It is a finely pulverized, nearly
odorless substance, red or nearly black in color, and rich in
nitrogen that is quickly available to vegetation.

COTTON SEED MEAL. 23

) Dried Blood, sampled by Station agent from stock of
rwell, New Haven. . .

gample contained 13.68 per cent. of nitrogen (equivalent
per cent. of “ammonia”), and 0.32 per cent. of phos-
acid. It cost $37.00 per ton. The nitrogen cost 13.I

or pound.

COTTON SEED MEAL.
material is of two kinds, which are known in trade
vely as undecorticated and decorticated. In their manu-
cotton seed is first ginned to remove most of the fiber,
ssed through a “linter” to take off the short fiber or
ining, then through machines which break and separate
The hulled seed is ground and the oil expressed.
und cake from the presses is used as a cattle food and
The hulls are burned for fuel in the oil factory, and
shes, which contain from 20 to 30 per cent. of potash, are
d as a fertilizer. In case of undecorticated meal, the
d the ground press-cake are mixed together.
only samples received for analysis this year have repre-
clear, decorticated meal.
table, page 24, are given the percentages of nitrogen
y-two samples. The percentage of phosphoric acid in
seed meal ranges from 2.69 to 3.44, and that of potash
to 2.00, the average being 3.15 and 1.9o, respectively.
per pound of nitrogen is determined in each case by
ing from the ton price $4.42—the valuation of the phos-
‘acid and potash,—and dividing the remainder by the
r of pounds of nitrogen in the ton of meal.
average cost of cotton seed meal has been about $22.80 per
percentage of nitrogen has ranged from 6.72 to 7.63 and has
7.14. The cost of nitrogen per pound has ranged from I1.9
cents, averaging 12.9 cents per pound, nearly a cent and a half
d more than last year, but still the cheapest form of quickly
€ organic nitrogen in our market. -

CASTOR POMACE.

s the ground residue of castor beans from which castor
been extracted. The nitrogen which it contains is
ailable to plants, but the pomace is extremely poison-
imals, which often eat it greedily when the oppor-
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ercentage of nitrogen in these samples has ranged from

It is the most expensive form of organic nitrogen

e the impression that its effect on the quality of wrapper

market and is used only by certain tobacco growers
superior to that of cotton seed. Five years careful tests
servation at the experiment field at Poquonock failed to

ver six and nitrogen has cost from 13.5 to 16.3 cents
y such superiority.

ound.

oW ing four cents per pound for phosphoric acid and five cents
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II. RAW MATERIALS OF HIGH GRADE CONTAINING PHOS-
PHORIC ACID AS THE CHIEF VALUABLE INGREDIENT.
DISSOLVED BONE BLACK.

Bone black, made by subjecting bone to a red heat without
access of air, is used in sugar refineries to decolorize sugar solu-
tions. The waste bone black, dried and treated with oil of
vitriol, makes a “superphosphate” of high grade which does
not cake together on standing, but remains as a fine powder
suitable for application to the land.

In the following table are given analyses of three samples
of this material.

The cost of available phosphoric acid in dissolved bone black has
ranged from 5.9 to 7.0 cents per pound.

This material is becoming very scarce in market, because
much less bone black is used in sugar refineries, and at present
prices dissolved bone black is not an economical fertilizer.

ANALYSES OF DissoLvED BoNE BLACK AND (A=)

Stﬁti)i.on Sold by Sampled from Stock of
Dissolved Bone Black.

12289 |E. E. Burwell, New Haven ___..__ E. E. Burwell, New Haven ___._.

1251g/Le ' Sanderson; New Havend L oo ihlaa Jaisieigse 00 Jiblel .

12288 |L. Sanderson, New Haven..____. L. Sanderson, New Haven _._.._.

12313 |Quinnipiac Co., Boston__._.._..__ Olds & Whipple, Hartford....._-

12521 (Quinnipiac Co., Bostont..__.___._ Olds & Whipple, Hartford......-

Dissolved Rock Phosphate.

12171 |Berkshire Mills Co., Bridgeport.__|Berkshire Mills Co., Bridgeport,
by S. E. Curtis, Stratford___...-
12267 (Bowker Fertilizer Co., Boston,
Mass. b sas s T e s B T Bradley Saybhrook s Lt o e -
12624 M. E. Wheeler, Rutland, Vt.*____|W. H. Baldwin, Cheshire ....._--
12312 |Williams & Clark Fertilizer Co.,

Ne Yoo Gty B e g, 1 J. G. Schwink, Meriden________.--
12412 |L. Sanderson, New Haven.._..__ Theodore Fowler, North Guilford-
12367 [Read Fertilizer Co., New York

CHY. .- o san Sos Qe . Adams & Canfield, Winnipauk_--
12311 |Bowker Fertilizer Co., Boston,

Mass e SaCRide R ar DL F. B. Northam, East Hampton.--
TRX76. 8L il o R S. D. Woodruff & Sons, Orange --

* ¢ Electrical Dissolved Bone.” t Sampled by W. H. Brewer, Silver Lane.

' DISSOLVED ROCK PHOSPHATE. 27

SOLVED ROCK PHOSPHATE OR ACID ROCK.

s material, made by treating various mineral phosphates
of vitriol, is the most common source of the phosphoric
ctory-mixed fertilizers.

following table are given eight analyses of dissolved
hate. The composition of the samples is by no

form.

of available phosphoric acid ranges from 3.7 to 6.1 cents
the average of seven samples being 4.6 cents.

., “Electrical Dissolved Bone,” sold by M. E. Wheeler
simply dissolved mineral phosphate.

oF DissoLvED Rock PHOSPHATE.

PHOSPHORIC ACID. « Available”

Phosphoric

Cost per ton. Acid costs

cents per,
Reverted. Insoluble. Total. pound.

-

4.74 0.83 17.41 $20.00 5.9
3.05 0.24 18.49 23.00 6.3
0.22 0.08 16.61 22.00 6.7
0,26 0.12 17.16 24.00 7.0
0.08 0.09 17.19 24.00 7.0
2.77 0.50 15.85 11.50 3.7
3.70 1.38 14.84 12.00 3.9
10.52 1.04 16.56 15.00 4.7
5.28 1.18 16.11 13.00 4.2
8.59 2,00 17.33 15.00 4.6
8.09 2.77 15.66 15.00 5.4
3.51 1.22 13.85 16.00 6.1
2.80 0.50 15.72 I Ll
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III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.

HIGH GRADE SULPHATE OF POTASH.

This chemical should contain . over 90 per cent. of pure
potassium sulphate (sulphate of potash) or about fifty per cent.
of potassium oxide, the same quantity as is supplied by muriate,
and should be nearly free from chlorine.

A single sample sent by a manufacturer ‘was found to contain
8.67 per cent. of chlorine, which explained the considerable per-
centages of chlorine found in a tobacco fertilizer of which this
potash salt was one of the ingredients.

Another firm made up a small lot of fertilizer which was
brought into the State and guaranteed free from chlorine,
Analysis, however, showed the presence of a considerable
amount.

The manufacturer states that a lot of fifty tons of potash salts,
bought for high grade sulphate and billed as such, contained
over forty per cent. of chlorine.

In the table, on pages 30 and 31 are given two analyses of
high grade sulphate, both of fair quality.

DOUBLE SULPHATE OF POTASH AND MAGNESIA.

This material is usually sold as “sulphate of potash” or
“manure salt,” on a guarantee of “48-50 per cent. sulphate,”

. which is equivalent to 25.9-27.0 per cent. of potassium oxide.

Besides some 46-50 per cent. of potassium sulphate, it contains
over 30 per cent. of magnesium sulphate, chlorine equivalent
to 3 per cent. of common salt, a little sodium and calcium sul-
phates, with varying quantities of moisture.

The three analyses given in the table on pages 30 and 3I

show the usual percentage of potash, and from 1.88 to 2.45 per
cent. of chlorine.

MURIATE OF POTASH.

Commercial muriate of potash contains about 8o per cent.
of muriate of potash (potassium chloride), 15 per cent. or more
of common salt (sodium chloride), and 4 per cent. or more of
water.

KAINIT. 29

! rally retailed on a guarantee of 8o per cen.t. muriate,
equivalent to 50.5 per cent. of potassium oxide.
centages of potash in the eight samples whose anal-
ar in the tables, pages 30 and 31, range from 52.80 to
d average 50.83 per cent.

- was sent for analysis by C. J. Dewey, who stated
was sold as muriate of potash and drawn with special
stock of the Bowker Branch, Hartford. It contained
_cent. of potash, and as it contained much magnesia
shuric acid is evidently not muriate but probably double
of potash and magnesia of poor quality. The price

d was $40 per ton.

KAINIT.

is less uniform in composition than the other potash
t contains from 1T to 15 per cent. of potash, more than
ity of soda, and rather less magnesia. These “bases”
bined with chlorine and sulphuric acid. Unless “cal-
_contains more water than occurs in sulphate or in
of potash. It is usually sold on a guarantee of 12 to
t. of potash, or 23 to 25 per cent. “sulphate of potash.”
roperly called, or claimed to be, a sulphate of potash,
ontains more than enough chlorine to combine with
sh present, and there are sound reasons for believing
potash exists chiefly as muriate and to a much less
sulphate. Its action and effects are unquestionably
muriate rather than of a sulphate.
gle analysis of kainit appears in the table, pages 30

9, the cost of potash in the samples of high grade sulphate of
nalyzed at this Station was about 5 cents per pound. §

st of potash in the “low grade’ or double sulphate of potash
lesia ranged from 5.2 to 5.9 cents per pound, slightly higher
e high grade sulphate:

°N samples of muriate of potash, the cost per pound of potash
ifom 3.8 to 4.9 cents per pound, and averaged 4.2 cents, this
Cheapest source of water-soluble potash in the market.

of potash in the sample of kainit was 5.1 cents per pound.
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ANALYSES-OF (B=F")

Station
No.

Sold by

Sampled from Stock of

12359

12310

12287
12620

12309

12172
12306
12286
12285
12308
12307
12365

12175

12553

High Grade Sulphate of Potash.
H. J. Baker & Bro., New York

E iyt LR L LG I D S
Bowker Fertilizer Co., Boston,

Mass, Ll ooy L LHA B LR S N

Magnesia.

E. E. Burwell, New Haven______.
L. Sanderson, New Haven_______
Quinnipiac Co., by Olds & Whip-

pley Hartford il L S 0o

Muriate of Potash.
Berkshire Mills Co., Bridgeport..

Williams & Clark Fertilizer Co.

3o U @ iRl AR RSN B L I
L. Sanderson, New Haven_______
E. E. Burwell, New Haven ._._.._.
Bowker Fertilizer Co., Boston,

Quinnipiac Co., by Olds & Whip-
ple) Hartford’c LIS B 1 f
Read Fertilizer Co., New York
(550 a M AR SR s B

............. L e o o o

Kainit.
Williams & Clark Fertilizer Co.
New Yorli@ity: f I oo b

Double Sulphate of Potask and,

Ernest N. Austin, Suffield

F. B. Northam, East Hampton

E. E. Burwell, New Haven.______
L. Sanderson, New Haven_._____

Olds & Whipple, Hartford_...__.

Berkshire Mills Co., by S. E. Cur-
tis, ISteatfora ol udun . L.

J. G. Schwink, Meriden_.__<...._
L. Sanderson, New Haven.._._.....
E. E. Burwell, New Haven .._...
F. B. Northam, East Hampton....
Olds & Whipple, Hartford ...

Adams & Canfield, Winnipauk...
S. D. Woodruff & Sons, Orange.-

J5G. Schwink,/Meriden. - . .._--

POTASH SALTS.

PorasH SALTS.

31

; i Equivalent Potash
e | HREY OB | e TEIES
»
49.30 91.2 Ll $48.00 4.9
50.00 92.5 AU 51.00 5.I
27.09 50.1 e 28.00 5.2
27.00 50.0 S 28.00 5.2
2713 50.2 Lt 32.00 5.9
.

52.26 Led 82.8 40.00 3.8
51.59 i 81.7 40.00 3.9
52.80 A T | 83.6 42.50 4.0
49.29 ML 78.1 41.00 4.2

- 5I.79 RO 82.0 44.00 4.2
51.73 S0 81.9 45.00 4.3
45.56 Lol 72.2 45.00 4.9
51.65 sl 81.8 L Al
12.78 5 4=l " 203 13.00 5.I
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IV. RAW MATERIALS CONTAINING NITROGEN AND PHOS-
PHORIC ACID.

BONE -MANURES. :

The terms “Bone Dust,” “Ground Bone,” "“Bone Meal,”
and “Bone” applied to fertilizers, sometimes signify material
made from dry, clean, and pure bones; in other cases these
terms refer to the result of crushing fresh or moist bones which
have been thrown out either raw or after cooking, with more
or less meat, tendon, and grease, and—if taken from garbage
or ash heaps—with ashes or soil adhering; again they denote
mixtures of bone, blood, meat, and other slaughter-house refuse
which have been cooked in steam tanks to recover grease,
and are then dried and sometimes sold as “tankage”; or
finally, they apply to bone from which a large share of the

- nitrogenous substance has been extracted in the glue manu-
facture. When they are in the same state of mechanical sub-
division the nitrogen of all these varieties of bone probably has
about'the same fertilizing value.

The method adopted for the valuation of bone manures,
which takes account of their mechanical condition as well as
chemical composition, is explained on page 18.

1. Bone Manures Sampled by Station Agents.

In the table, pages 34 and 35, are given thirty-one analyses
of samples of this class.

The price printed in full-face type in the column showing cost
per ton is the one used in calculating the percentage difference
between cost and valuation. -

The average cost of these bone manures is $29.84 per ton;:
the average valuation $22.36; showing that the Station valua-
tion has been lower than is justified by the average selling
price of ground raw bone in Connecticut. It must however
be remembered that boiled and steamed bone, quite finely.
ground, are put on our Connecticut market by large manu-
facturing establishments at prices much lower than can be
quoted by our small local manufacturers for ground raw bone.

BONE MANURES. 33

Analyses requiring special mention.

analysis of Hubbard’s Strictly Pure Fine Bone, 12414,
35, was unsatisfactory to the manufacturers in that the
tage of phosphoric acid found, 20.74, was stated by them
. lowver than had ever before been found during the last
y years.

rther samples were accordingly drawn and analyzed with
esults given in analysis 12810, page 35, which shows 22.23
t. of phosphoric acid.

analysis of Bone made by the Rogers Manufacturing
12418, page 35, was made on a sample of a small lot of
tons and is stated by the manufacturers to unfairly repre-
e general quality of the regular brands made by them.
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Bong MANURES. SAMPLED BY (£F) STATION AGENT. ANALYSES. '
= e ’ Chemical [ Mechanical
. g g i 5 g Analysis. Analysis.
: £ 5 | 2g ' :
2 Name or Brand. Manufacturer. 8 < = e g 3 ‘§ g8 gﬁ
g 3 LB S TN N R - 0 A
£ 5 | 2 | i3 ‘ g | 83| % &P
2 a > & z & i 3
= == = . [ ot | e =
|
12619 |Pure Bone Meal __.____ ) thErea L. T. Frisbee Co., Hartford ._____ Jood Co.,N. Brit'n| $26.00 $25.50| T:q 0 |B3'50 Sl[S2343] =7is 25
12893 |Raw Bone Flour ...__...__...___ Rogers Mfg. Co., Rockfall -_____ R o 32.00 | 28.97| 10.5 3.82 26,04 81 | 19
12618 |Ground Bone - ... _.__.____ Berkshire Mills, Bridgeport ____ e . 28.00 | 24.81 | 129  3.10 | 25.37 67 33
Collinsville __.|  30.00 | .... iiee | saxe oy | -
12559 | Pure Flour Bone -.__.__.._.__.. C M. Shay, Groton_.____..._.____ B 30.00 | 26.31 | 14.0 | 2.30 | 29.82| 71 | 29
12560 |GxroundsBone ST - SSEENTes o T M. E. Wheeler, Rutland, Vit, _____ @olchester _ _.-. 2%7.00 | 23.30 | I5.9 2.68 26.23| 59 | 41
12556/(Ground Bone .- ___Z.._il._.___: Lowell Fertilizer Co.,Lowe!l,Mass, 1l, Canton Center| 29.00 | 24.53 18.2 | 2.17 28.29| 68 | 32
EERERWillimantic---| 30.00 [ o || coea | coom | wea ‘ ol el
fllington. - - . T (R e
20200/ 5 I =55 | ok Lo | o
12290 |Ground Bone _.._ ... ..., L. Sanderson, New Haven _______ SS——SSSe . 28.00 | 23.35| 19.9 | 3.35 | 25.10| 52 | 48
32371 |[Bonel Eertilizen = .- . -5-=--l._ =- Plumb & Winton, Bridgeport ____ R S Ter - o - om o oeo o 28.00 | 22.97 21.9 | 3.95 | 23.10 47 ‘ 53
Biwaeh' - . _. 28.800l ez |resez | =vis =] || Suth =
12563 |Fine Ground Bone -.._..._____.. L. B. Darling, Pawtucket, R. I.___ oper, Suffield - ... 30.00 | 2449 22.5 | 2.78 | 25.36 71 | 29
BIWandsor Locks'| 28.00 | cee: | w222 | - il =2 =
JEEEOquonock |  26.00 | —=a: | =oas | Szia sy I iy
12415|Ground Bone - _.c.__.___._. Downs & Griffin, Derby . ........ B | 30.00 | 23.61 | 27.1 | 2.28 | 27.66| 62 38
12421 |BoneMeal .o M. L. Shoemaker & Co., Phila.. __ Westport _______ | 36.00 | 27.85| 29.3 | 5.51 | 23.92] 52 48
12810 |Hubbard’s Strictly Pure Fine/Rogers & Hubbard Co., Middle- iner, E. Winsted | 31.00 “ ol T R ) L il
Boncars Sas- 5w o g niie . o | (T VAT g = of o o ARG e oan dsell, Bristol .. ... 30.00 | 23.13| 29.7 | 4.08 | 22.23| s0 50
12416 |Hubbard’s Raw Knuckle Bone Rogers & Hubbard Co., Middle- kley, Forestville...| 32.00 | 25.97 | 30.9 | 3.76 | 25.39 63 37
5] e e A SR, M Sf | [FORVIIE ISR - pl_ o Irews, Wallingford aekcof| M ITSEE IS N | AL EIR ‘ e
! 34200 | | vercs | ===a [ s | o o
12438 |[BoneX o ore s LT £ 44318 Rogers Mfg. Co., Rockfall ___.... er, Centerbrook .. 32.00 | 24.45 | 30.9 | 1.92 | 2593 86 14
12417 Bone Meal .o oo Quinnipiac Co., Boston, Mass. ... igham, Southport___| 28.00 | 21.13| 32.5  2.89 | 22.16 58 42
ams Co., New Lon- .
T 9909020 e el e o I I e e o5
12558 Uncas Bone Meal - -coooooo.o.__ Quinnipiac Co., Boston, Mass. --- am, Southport.._| 25.00 | 18.73 | 33.5 | 242 | 19.73 61I 39
12557 Pure Fine Ground Steamed Bone | I
eI S B 1 S oms %y S| e Sy e ople, Hartford...| 30.00 | 21.65 | 38.6 | L.14 | 2981 58 4z
12315 |Ground Bone - _ooooo__. Bowker Fertilizer Co., Boston. - .- it E. Hampton | 26.00 | 18.61 | 39.7 | 254 | 23.33 37 63
12564 |Extra Fine Ground Bone .__.._._. Cum}ls)erlandh?one Phosphate Co., S |
oston, Mass. _.-- - --..-.- feantic . __ 27.00 | 19.1 o. 2.68 | 19.
124221Bone Duste oo tfo ool . P. Cooper’s Glue Factory, N. Y. C. 1es’ Hall Co., Water- 7 ’ 9| i 977| T 4
B P I 0090909090 o 0.00 | 21.01 | 428 | 1.35 1.92| 40 60
12423 |Cyclone Bone Meal ._.___...._. Milsom Rend. & Fert. Co., East Guilford _. go.oo 21.00 | 42.9 2.:759 22.?)0 go 40
| Buffalo, N. Y. . |
12369 Ground Bone -._____.______.___. National Fertilizer Co., Bridgeport [ S—————————_Ser .. ______ | . 22.35 | 43.1 | 3.63 22.93| 49 51
| G S WEStport---. 32,00 FR iR |i=cR o e ot [IF I IFes .
12 |GroundyBoness = S e East India Chem. Works, N. Y. C. ong, Bristol.____ .00 |~23.91 6. - 23.44/ 6 i
122?3 Fine Ground Bone -_____________ Bradley Fertilizer Co., Boston.---- & Co,, Southport gg.oo 2?)‘24 iég 22)3 2:13_2; 26 ZZ
Smallhorn, New |
---------------- 32100 | Saez (bt ST [ St
12414 Hubbard’s Strictly Pure Fine Rogers & Hubbard Co., Middle- rews, Wallingford - 29.00 20‘40} 470 | 414 | 2074 33 67
Bon e ¥ = N SEANR o 5 0 tOWI{III----i(--é---k—--lf ------ B g0rool | - e an_ [ o Iy
1261% |Ground Bone __ ... _.____..._. Robert Manock, Rockville -..--- SSSSSWEHI G, ©0 8 =--- . ______ 25.00 | 16. I ! 18. 1 86
12421 Pure Ground Bone _...._..__.___ Peck Brothers, Northfield.. .- - SF Co., Pequabuck zé.oo Is,zg| ;‘Z.7 i,?g 21,2(7)! 12 88
| sy ______ 2800 Pre ) LS N) 0E || TREe
12419 |Pure Ground Bone .____________ Rogers Mfg. Co., Rockfall _...- == 29fes, Hartford __ 2.00 | 21.0 2.2 'R 23.90 i
12262 |Pure Bone Meal - o oooioeo-. |Williams & Clark Fert. Co., N.Y.C- o Plantsville_,__ gz.oo 20.83 23,8 gsg 22,37| gg I iz
12368 Pure Ground Bone _....__.____.. Lederer & Co., New Haven ...--- ‘.‘i Beven-_____| 35.00 | 2093 | 67.3 | 2.65 24.29! 50 | 50
12555 'Pure Ground Bone _.__......... E. C. Dennis, Stafford Springs --- illimantic..___ 30.00 | 1745 719 | 4.17 | 2047 "8 | g2

* See page 33.

+ Purchaser, not a dealer.
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BONE MANURES. SAMPLED BY (=)

A

Stl\altgon Name or Brand. ¢ Manufacturer.

.

-

Sampled by Manufacturers.

12173 |Graund sBone’ uls CU LIS Gl Robert Manock, Rockville.._ ...
12807 |Mad River Pure Ground Bone.._|William McCormack, Wolcott. ..
14021 |Mad River Pure Ground Bone...|William McCormack, Wolcott. . _

Sampled by Purchasers.
12280\ GraundiBoneJ.0 (e 2l Sl U b Preston Fertilizer Co., Brooklyn,
N N e ol s e B
x2282"BonesMeal LB D00 LAt L0 Milsom Rendering and Fertilizer

12118 (Screenings from bone used in

tempering steali” el UL (o) i © aad S Bie S R e S
12012/(GroundiBonesioh L Ul el Hartford Fertilizer Co., Hartford .
12040 |Western Ground Bone__..___.__. Geo. F. Taylor & Co., N. Y. City_
12041 |Eastern Ground Bone__...__.._. Geo. F. Taylor & Co., N. Y. City_
12585 G ronndeBened Lyl S0 1 T IS, Geo. F. Taylor & Co., N. Y. City_

2. Bone Manures Sampled by Manufacturers and by Purchasers.

In the table just above are given analyses of seven samples
of bone, which were sent by purchasers, and of two samples
deposited by manufacturers representing brands which were
not found in market by our sampling agent.

The Station is responsible for the correct subdivision and
analysis of the small samples placed in its possession, but not
for the accuracy with which those samples represent the several
articles specified,—though it requires that a certificate be filed
by the person drawing the sample, stating that it has been
fairly drawn according to the printed directions furnished by
the Station.

The valuation of 12807, Mad River Bone, made by Wm.
McCormack, was so low that the manufacturer asked to have
a second sample analyzed, which was accordingly done. The
second sample, 14021, was like the first in mechanical condi-

tion, but contained smaller percentages of both nitrogen and

phosphoric acid. '
Sample 12118 represents screenings from bone prepared for

'BONE MANURES. 37

MANUFACTURERS AND PURCHASERS.

o §'§ Chemical Mechanical
© g g Analysis, Analysis.
& 8 &8
Sampled b % g e & g 5
ampled by _:§ E_ ggé 5’. Erd g_g ié
o TR e 8% | 59 | fa
! = =0 > oy L 8
8% 2 (& 2 & &8
Qnufacturer - ___. ... $25.00 |$23.45| 6.6 | 4.39 | 20.81 2 08
EERetnrer .l ool 28.00| 18.51| 51.3 | 3.98 | 2041 | 2I 79
QR actnrer ... 28.00| 16.20| 72.8 | 3.50 | 17.20| 22 78
G. Beard, Shelton ..___ 25.00 | 20.77 | 20.4 | 3.15 | 24.92| 36 64
W. Barnes, Poquonock.| 28.00| 21.37| 31.0 | 3.18 | 20.72| 62 38
Charles H. Wells, Suffield| ... | 16.04| ---. | 2.92 | 16.75 | 39 61
EElewey, Buckland .o .| <ols il dhan ) cawayf 281 (11260360 mu iyl s
BE. Plant, Branford.._.. SRR S0 o R (R YU R LR A S 1
A. E. Plant, Branford .____ AL S e D et R sl BRI AT P2 2y
E. Plant, Branford..... RS IRE SR L B 1 e el \ 45

e in tempering steel. It was a small lot bought for “from
to twelve dollars” per ton.

n the Quantity of Fat in Several Brands of Bone Manures.

Determinations of fat have been made by Mr. Langley in a
mber of samples of bone manures, whose analyses are given
the table on pages 34-35, with the following results:

Percentage
Station No. Brand. of Fat.
12371 Plumb, & Winton's Bone Fertilizer. .. -2l o n 200 10.96
12414 Hubbard’s Strictly Pure Fine Bone. . L. .co covses 9.34
12419 Rogers Mfg. Co.’s Pure Ground Bone.........._. 9.24
12424 Peck ‘Bros iPure Ground Bonel. '« 8t L L2l C 3.82
12559 Shay's PrretBonedFlouy {28 Dol Sutva g JE CRICEe R 3.62
12617 Manock’s'Groind Bone . .aubine ca e b LU LT o 3.44
12555 Denmisi'PureiGriound, Bone. Lo to. c oL desctiig 3.39
- 12421 ShoemakersiBome Meal 2 28 oo Lot o oo latosh oo 1.64
12315 Bowker's 'GronndiBotie - 2oME LI Lo I Sout s e 1.46
12619 Erishee'siPureBane Mealle s ooz oot ot vod s o 1.37
12893 Rogers Mfg. Co.’s Raw Bone Flour..._....___.-- 0.73
12415 Downs & Grifins GroundiBone. ...t lic asaaain 0.49
12418 Rogers Mfg. (Go.’stBonegdecu, coa B iie . Sio i 0.46
12416 Hubbard’s Raw Knuckle Bone Flour....._......-- 0.42

12368 Lederer & Co.’s Ground Bone.....: __-c-uceac-- 0.31
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The three samples which contain over nine per cent. of fat
probably represent butchers’ bone with considerable adhering
grease which has not been separated by boiling or steaming.

Of the four samples containing between three and four per
cent. of fat, one at least is claimed by the manufacturer to be
raw (untreated) bone. i

Of those bones which have.between one and two per cent,
of fat, two samples at least have been subjected to treatment,
Shoemaker’s bone is treated by benzine, and Frisbee’s is boiled
or steamed to remove grease.

Of the five samples which contain less than one per cent. of
fat, most have probably been steamed or boiled, but Hubbard’s
Raw Knuckle Bone Flour is claimed to be the refuse, trim-
mings and dust from selected hard raw bone used in the manu-
facture of articles of bone.

The quantity of grease in a raw bone, as these figures show,
depends in the first place on the nature of the bone. The hard
firm thigh and shin bones, from which the marrow has been

GRrOUND TANKAGE (A=)

Stﬁgon Name or Brand. Manufacturer or Dealer.
Sampled by Station Agent.
12560 |Ground Tankage.._._._.___..._... Williams & Clark Fertilizer Co.,
o S G o R O S B,
12320/ Tankages il te s Rats LT 0T Bowker Fertilizer Co., Boston,
g IR L S SRR S
12292 |Blood, Bone and Meat_.._..._.__. L. Sanderson, New Haven .__----
12293 |Pulverized Bone and Meat-...._. L. Sanderson, New Haven __..---
12291 |Dried Blood and Meat_._____._.. E. E. Burwell, New Haven__...--
Sampled by Purchasers.
T2r70Eankage —co Sl Berkshire Mills Co., Bridgeport--
12208 ITankage oo om e giB s i i ool Bowker Fertilizer Co., Boston.-.-
12413 |Blood, Bone and Meat___.______. L. Sanderson, New Haven.__.---
12520 |Pulverized Bone and Meat______. Quinnipiac Co., Boston, Mass. ---
12522 |Pulverized Bone and Meat..____. L. Sanderson, New Haven __.----
T2177 |Tankage ... aeadociiss e RS S L L S R e

TANKAGE. 39

may contain as little grease as much of the steamed
butchers’ bone. Softer bones, less carefully selected,
adhering tissue, contain much more fat and raw,
ors’ bone as it is collected from the market may con-

ppears on page 41 of the Report of this Station for
twenty per cent.

TANKAGE.

. poiling or steaming meat scrap, bone, and other

house waste, fat rises to the surface and is removed,

is run off, and the settlings are dried and sold as tank-
alyses show, tankage has a very variable composi-

general, it contains more nitrogen and less phosphoric

bone.

1ble below, are given eleven analyses of this material,

by a Station agent and six by purchasers.

analyses show the usual differences in chemical com-

ANALYSES AND VALUATIONS.

.é ‘ ég Chemical Mechanical
& g g Analysis. Analysis.
|3 | & |%F
d from Stock of ‘ g ; : &5.5 ! 2 gﬁ '55;‘5
| E2 | % | 83| B | ¢ | 5| &F
s el 7 A & 3
:, g?tiglen"- $22.00 ($24.75 | 11.1¥%| 7.43| 8.56| 69 31

, Ea amp-

............ 24.00| 25.63| 6.4% 5.58| 18.05| 62 38
n, New Haven_| 28.00| 24.99| 12.0 | 6.33| 13.69| 65 35
n,New Haven_| 30.00| 24.26| 23.7 | 4.99| 17.54| 66 34
1, New Haven 20.00 |2 12l a1 3068 [ i2:6it e e

Stratford _.. _| 21.00| 23.37! 10.1*| 6.38 12.91] 33 47
/4 g?gfrolgk o aa0n 6.7% 7.82| 930| 53 | 47

, Nor ]

cs==---...| 28.00| 25.43| IO.I 6.70 | 13.11| 64 36

T, Sjlver Lane| 28.00| 24.96| 12.2 5.58 | 17.37| 60 40
:&?l‘éfr é.ane 28.00| 24.48 | 14.4 | 5.32| 16.78| 65 35

ons,

B AUIETY (e 7o, T IRl 7.60| 12.46 | 38 62

* Valuation exceeds cost.
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No. 12291, though tabulated with the samples of tankge,
is, as the analysis indicates, largely composed of dried bloo: or
meat with little bone.

DRY GROUND FISH.

This residue from the manufacture of fish oil is dten
sprinkled with diluted oil of ‘vitriol, to check putrefacion,
whereby the fish bones are softened and to some extent éis-
solved.

Eleven analyses of this article are given in the followng
table. With a single exception the percentage of nitroge is
well above the guarantee. In all but three cases the valuson
exceeds cost; which indicates that dry fish has been, duringthe
last season, a cheap source of available nitrogen and phosphric
acid.

Dry GrounD FisH. ANALYSES (£%F)

8 Manufacturer or Wholesale Dealer. Sampled from Stock of
:
: E
w -
12360 |Wilcox Fertilizer Works, Mystic|Ernest N. Austin, Suffield. .| $#50
12548 |L. Sanderson, New Haven.____ Wholesale Dealer_._____._. 00
12487 |Russia Cement Co., Gloucester, F.S.Bidwell, Windsor Locks| 0
et T U J.B. Parker, Jr., Poquonock| jo
12549 |W. E. Brightman, Tiverton, R. I.|William Crane, Broad Brook| %10
12034 Geo. W. Miles, Agent, Milford..|Manufacturer ......_.____.. o
12552 |Williams & Clark Fertilizer Co.,
News ¥erkesth 4 8- § | Daniels Mills Co., Hartford| zso
12622 |L. Sanderson, successor to Luce
BEOS . s I W S o x F. A. Beckwith, Niantic..._| Zo0
12623 |Wilcox Fertilizer Works, Mystic|C. M. Smith, East Hartford.| o
! H. K. Brainard, Thompson-
G o m S L N uy
Manufactuper s2o2e s s =0 1. )
1:2550|Bowker Fertilizer Co., Boston..|Bowker’s Branch, Hartford .| puo
|
12566 |Bradley Fertilizer Co., Boston._|W. W. Cooper, Suffield ....| zm
S. J. Stevens, Glastonbury._.| w0
12551 'Quinnipiac Co., Hartford .____. Olds & Whipple, Hartford.'

MIXED FERTILIZERS. 41

MIXED FERTILIZERS.

Bone AND Porash.
Six samples of this material have been analyzed with the
ults given in the following table, page 42.
12813, made by the Milsom Co., and 12656, made by Lister’s
ricultural Chemical Works, branded as bone and potash,
e mixtures of dissolved phosphate and potash salts, but are
¢ “bone and potash,” in the usual proper acceptation of the
rm, and are therefore misbranded articles.
Samples 12375 and 12808 are the only ones which are not
perphosphates, and appear to be mixtures of bone dust and
tash salts. The phosphoric acid in 12375 is therefore valued
in bone.
12452. Dissolved Bone and Potash, made by the Darling
ertilizer Co.,Pawtucket, R. I.  Sampled from stock of J. S.
'arner, Glastonbury, and Hotchkiss & Templeton, Waterbury.

AND VALUATIONS.

| NITROGEN.

| 8 PHOSPHORIC ACID,
g .
£ , | Total Nitrogen. | ‘ | Total. | Available.
sl 5d | 8 |— —
282 | sE | .| . | . - [ g P
ol ISRl - IR E\;'s g 8% & [8°
) BT I (SIS =N /== =T o e §
“Valua- - T |
tion ex | | | | |
ceeds
cost. | |
30.65 | 8.6 o012 | 8.96 | 9.08 | -.. [0.78|4.49|2.27| 7.54| --- 5‘27|-__
2977| 84 | ogo | 848 | 9.38 | 7.4 | 1.01| 6.21| 1.I13; 8.35| 9.0| 7.22|---
271 8.3 wess | 8.27 | 8.27 | 80 | 0.64|9.02| 4.37| 14.03| £7.0| 9.66|- -~
- ———— SE— ——— - - T [T I e ) E
29.72| 5.8 | 044 | 809 | 8.53 | 7.¢ | 0.0 5.52| 1.31| 7.73| 7.0/6.42| -
29.65| 56 | 065 | 8.0r | 8.66 | 6.6 |1.62|4.41|0.70| 6.75 -_.16.03| 8.0
| |
28.27| 4.5 | 038 | 8.02 | 8.40 | 7.4 | 0.74' 4.43| 1.15] 6.32| 7.0{5.17|~--
|
2888 | 30 | 1.88 i 6.12 | 8.00 | &2 0.1 6.18 0.86 7.95 __.|7.09|.--
56| 1.8 ot hole2 §kg.02 |IFSks5 |o.77 4.80| 1.92| 7.49 6.a| 5.57| 4.0
| I _
e e ) s (g e B e By e B i
80.05| 0.3 | 0.67 | 8.15 ‘ 8.82 | S0 | 0.64 5.35‘ 1.01{ 7.00| 6.0| 5.99|---
LS5, |
valua- | | |
tien. | | |
28.87| 0.5 | 031 | 8.05 | 8.36 | 7.4 0.67’ 5.06‘ 1.87, 7.60 7.0| 573 e
T I - T =, ||| =75 i eme| =ce| eaa]| ccea] o] cee|e=a
27.56| 16.1 | 0.34 | | 0.56' 4.36' 1.14] 6.06' 7.0' 4.92|. -

7.89 4 8.23 | 7.4
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12625. Circle Brand Bone and Potash, made by Bradley
Fertilizer Co., Boston. Sampled from stock of C. L. Comstock,
Danbury.

12375. Square Brand Bone-and Potash, made by Bowker
Fertilizer Co., Boston. Sampled from stock of H. B. Sher-
wood, Southport, E. W. S. Pickett, Fairfield, and Hubbell &
Bradley, Saugatuck. :

12813. Bone and Dissolved Potash, made by the Milsom
Fertilizer Co., East Buffalo, N. Y. Sampled from stock of
C. H. Davis, Guilford.

12656. Animal Bone and Potash, made by Lister Agricul-
tural Chemical Works, Newark, N. J. Sampled from stock of
J. E. Leonard & Son, Jewett City.

12808. Bone and Potash, made by the E. F. Coe Fertilizer
Co.,, N. Y. City. Sampled by the manufacturer.

ANALYSES AND VALUATIONS OF BONE AND PoTasH.

12452 12625 12375 12813 12656 12808

Nitrogen as ammonia. ... 0.24 0.10 —adle ZEa ek Al
Nitrogen, organic .__.____ I.77 2.47 1.80 S A 3.03
Nitrogen, total ._.________ 2.0I 2.57 1.80 sl 3.03
Nitrogen, guaranteed.____ 1.50 1.85 1.50 el Al ES N
Phosphoric acid, soluble..  z.22 1.91 s 6.01 5.00 S
Phosphoric acid, reverted. 9.69 8.30 e 4.41 3.98 ol
Phosphoric acid, insoluble 0.28 5.80° ' c-an- 0.51 1.9I aais
Phosphoric acid, total ... 15.19 1601 I1.09 1093 10.89 19.84
Phosphoric acid guaran-

feedal Sttt ded NE oot I3.00 1I0.00 I12.00 II.0O I0.00 QTR
Available phosphoric acid

fond = Csa o g o 14.9T ', 10.21 RTINS 1617 1) 8.98 ey
Available phosphoric acid

guaranteed ... . _ I1.oo  6.00 6.00 900 .00 dra s
Potash as muriate_......_. 7.6y 2.32 291 1.34 4.90 0.89
Potash as sulphate ....__. el bt s S R 1.88
Potash; totalste TUILISEN 7.67 239 2.21 1.34 4.90 2
Potash, guaranteed...._._ 7.00 2.00 2.00 1.65 5.00 gLl
Cost, pertoni. .o uobii & $34.00 3000 25.00 18.00 23.00 27.00

Valuation, perton_.-..... $24.76 10.87 13.97 1028 I2.61 22,96

Percentage difference be-
tween cost and valuation  37.3 51.0 79.0 75.1 82.4

NITROGENOUS SUPERPHOSPHATES. 43

TROGENOUS SUPERPHOSPHATES AND. (?UAN'OS.
e are included those mixed fertilizers containing nitrogen,
oric acid, and in most cases, potash, which ‘ai-e not
ned by their manufacturers for use on any special crop.
ial Manures” are noticed further on.

1. Samples drawn by Station Agents.

' the tables on pages 48 to 61 are given aflalyses of 117
les belonging to this class, arrangeq according to 'fhe per-
e differences between their cost prices and valuations.

GUARANTEES. :
Of the one hundred and seventeen a.nalyses of nitrogenous
rphosphates given in the tables, eighteen are l?elow .the
ufacturer’s minimum guarantee in respect of one ingredient
ten in respect of two ingredients. Nearly one-fourth of the
ole number therefore failed in some respect to come up to
2 claims of the manufacturer. . :

It should be said, however, that a deficiency of one 1ng.fred.1ent
s sometimes attended with a marked excess of another, indicat~
that failure to correspond with the guarantee ha.s been
ed by incomplete mixing of the materials, of which the
rphosphate is made up.

CoST AND VALUATION.

Cost.

The method used to ascertain the retail cost price of the
erphosphates is as follows: )

! 'Pi‘hrz sarlr)1p1ing agents inquire and note the prics: at the time

each sample is drawn. The analysis, when done, is reported to

ch dealer from whom a sample was taken, with an enclose.d

postal card addressed to the Station, and a request to note on it

'hether the retail cash price is correctly given and to mail to

e Station. )

~ From the data thus obtained the average prices are com-
ted. :

Valuation.
" The valuation has been computed in all cases in the usual
manner as explained on page 18.
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Percentage difference given in the table shows the percentage
excess of the cost price over the average retail cost of the nitro-
gen, phosphoric acid, and potash contained in the fertilizer.

This information enables the-purchaser to estimate the com-
parative value of different brands and to determine whether
it is better economy to buy<the commercial mixed fertilizers of
which so many are now offered for sale, or to purchase and
mix for himself the raw’'materials.

Which plan is preferable can only be determined by each
individual farmer, who should know best what his soil and crops
need and what his facilities for purchase and payment are.

In case a fertilizer has sold at two or more different prices,
the manufacturer's price, when known, has been used in calcu-
lating percentage difference.

Otherwise an average, or nearly average price, forms the basis
of comparison between cost and valuation. The price thus
employed is printed in heavy-faced type.

 The average cost of the nitrogenous superphosphates is $29.54. The
average valuation is $19.55 and the percentage difference 51.1.

Last year the corresponding figures were :

Average cost $29.22, average valuation $19.30, percentage
difference 51.4.

These valuations, it must be femembered, are based on the
assumption that the nitrogen, phosphoric acid, and potash in
each fertilizer are of good quality and readily available to farm
crops. Chemical examination shows conclusively whether this
is true in respect of potash and phosphoric acid, but gives
little or no clue as to the availability of the organic nitrogen of
mixed goods. This Station has been for some years, and is
still, engaged in a study of methods for determining approxi-
mately the relative availability of nitrogen.

Since various inferior or agriculturally worthless forms of
nitrogen are in the market and are known to be used in com-
pounding fertilizers, and cannot as vet be detected with cer-
tainty by analysis, the only security of purchasers of mixed
fertilizers is in dealing with firms which have the highest repu-
tation and are able to satisfy their customers that they use the
best raw materials, and in avoiding “cheap” goods offered by
irresponsible parties.

.

1
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In the tables the various brands of nitrogenous superphos-
l;a ates are arranged according to the pel.‘cente%ge excess of s‘.all-
e g price over valuation ; those brands being given first in which
yaluation approaches nearest to cost. wag
 The assertion of interested parties that valuation 1s' use;less
use little or no clue to the availability of the organic nitro-
n of mixed goods can be found by chemical analysis, may he
iefly noticed. ) .
That the valuation always shows the fair selling price of fer-
izers is expressly disclaimed by the Station.
But it is true that the valuation sums up in a single state-
ent certain facts which are shown in the chemical analysis
a considerable number of figures, and enables the purchaser
to make a comparison of the probable values of any number of
tilizers which otherwise defy all attempts at comparison.
To illustrate: Below are given the average composition and
uation of the nineteen superphosphates (the number on the
first manuscript page of the table) which begin the table on
ges 48 to 61 which we may call lot A, and also seventeen
nalyses (the number on the last manuscript page but one of
= 'table) which are near the foot of the table, numbers 12587
12643, and which we may call lot B.
' As it happens, the average cost price of both lots is the same
d the valuations differ by about $7.50.

.. AVERAGE COMPOSITION OF NITROGENOUS SUPER-

k. PHOSPHATES.
E Lor A anp Lor B.
“LotA.” HEotiB.Y
iNitrogen as nitrates ... o0 0L 0.48 0.13
o8 ammonial WL o sl 0.18 0.01
& Organit v riaioel S usa o 2.45 1.74
Soluble phosphoric acid ............. 5.88 5.43
Reverted ¢ TR S0 S 3.42 351
Insoluble f R 1.01 1.78
hatashias muriate .0, L S A 3.93 1.04
% stlphate i il LN Sl i 2.10 0.36
Sinar perston Lo ae e i mog ey il $28.15 $28.15
Vialugtion, per ton. /s vk s v 23.31 15.88

Now unless some of the firms whose brands are included 'in
~lot A are dishonestly selling inferior forms of nitrogen, while
I of those whose brands are included in lot B are using only
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the good, readily available forms of nitrogen, the relative value
of these two lots of fertilizers is fairly expressed by the figures
' 23.31 and 15.88. v .

A mixture containing the same quantities of nitrogen, avail-
able phosphoric acid and potash as the average of lot A could
be made of 61 pounds of nitrate, 17 of sulphate of ammonia,
700 of cotton seed meal, 1330 of acid phosphate, 158 of muriate
and 9o of high grade sulphate of potash.

Calling the ton cost ‘of these articles, $45 for nitrate, $70
for sulphate of ammonia, $23.00 for cotton seed meal, $15.00
for acid phosphate, $42.50 for muriate and $50 for high grade
sulphate of potash (higher figures than have been paid by
retail purchasers of these articles during the last season), we
find that the mixture, weighing 2,356 pounds and costing $25.60,
contains the same amount of available plant food as the factory
mixture weighing 2,000 pounds and costing, mired and bagged,
$28.15. Evidently at¢ the prices quoted for fertilizer-chemicals,
these particular factory-mixed goods will be a little cheaper
than the home-mixed if the latter is made from the materials
named.

On the other hand, 17 pounds of nitrate of soda, 500 of
cotton seed meal, 1,300 of acid phosphate, 78 of muriate of
potash and 15 of sulphate of potash will contain as much avail-
able plant food as two thousand pounds, like the average of
lot B.

The total weight will be 1,910 pounds and the cost of the
goods unmixed $17.88.

The relative value of the two lots of fertilizers as reckoned
from the average valuations is 100 to 68: as calculated from the
cost of raw materials necessary to furnish the same quantities
of plant food, the relative value is 100 to %o.

It does not follow that one fertilizer is more economical than
another because its valuation is a dollar or two higher or the
percentage difference between cost and valuation slightly lower,
but it is a fact that when costly fertilizers are made of the
best materials, the valuations fairly express their relative com-
mercial values, and are the best and only safe guide that the
purchaser can employ.

It requires no argument to make plain that while it is very
possible or even probable that a fertilizer may be worth less
than the Station valuation, it is extremely improbable that it
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e worth more than that valuation, except as a result of a
derable advance in the cost of raw materials or of labor,
sequent to the time of determining trade values, in March
ch year.

the other hand, the consumer can always guard his own
sts by refusing to purchase those articles which show a
percentage difference between cost and valuation.

Analyses Requiring Special Notice.

54, Fairfield’s Formula for Corn and General Crops, is
ture of nitrate of soda, bone and muriate of potash and
¢ nitrogenous superphosphate. It contains 55 per cent. of
e graded as “fine,” 1. e., passing a sieve with circular holes
inch in diameter, and 45 per cent. of bone which does not
s the sieve.
2351. Shoemaker’s Swift Sure Superphosphate. This
lysis was unsatisfactory to the manufacturers, because it
wed 0.4 per cent. less of nitrogen, a quarter of one per cent.
, of potash and a per cent. and a half more of available
sphoric acid than their own tests led them to believe the
ds contained. But more important that this, the manu-
urers claim to use only high grade sulphate of potash,
ereas our analysis showed some muriate. Two other sam-
s of the goods were accordingly drawn and analyzed with
‘result given on pages 52 and 53 of the table. The com-
ition of these samples is about what was claimed by the
nufacturer.
12577, Erie King, made by the Milsom Rendering & Ferti-
er Co., Buffalo, N. Y. As the analysis of this sample did
correspond with the manufacturer’s guarantee, the Station
asked to draw and analyze other samples, but was unable,
r the request was made, to find the brand on sale in the
te.
12603. Bay State Special, made by H. F. Tucker Co., Bos-
N, The manufacturer stated that the analysis did not repre-
t the average quality of this brand and asked that samples
drawn from stock of other dealers. The sampling agent
ld not find the goods on sale at the time by any one except
dealer from whom this sample had been taken.
But at the request of the manufacturer a second sample was
Wn from the stock of Mr. Schneider and analyzed, with the
ults given on page 53, No. 12799.
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SAMPLED BY THE STATION,

:2' Name of Brand. Manufacturer, . Dealer.
g
2
w
12380 |Bone, Fish and Pot-|E. R. Kelsey, Branford.|F. H. Rolf, Guilford. ..
ASh Eec el Sos oy | Samuel Foote, Branford
12349 | XX Formula ..__._. C. Buckingham, South-|E. B. Clark Co., Milford
POrt e o Manufacturer ... _....
12579 |Manchester’'s For- |E. Manchester & Sons,
11 11 B O W. Winsted . _0s.t. Manufacturer ...._____
12425 (C. V. 0. Co’s Fertil-|Conn. Valley Orchard
Bzt Sl g Ak o Berlinhatot o iy J. L. Watrous, Meriden
12474 |Superphosphate.._.|E. E’ Burwell, New
Haven @ e o iMannfactiirer s Salbiik
12500 |Complete Fertilizer-|F. E. Boardman, Little
Baver, i e - g Manufacturer ... _____.
12634 Bone, Fish and Pot-|L. Sanderson, New Ha-
asniual e LR CAe T ven,successorto Luce/ M. A. Tucker, Chester-
; Bros,,iNianticss: 1t fGeldus vol el oo n g
12497 A. A. Complete Ma-|Crocker Fert. & Chem./C. F. Tallard & Son,
1300 (A VR LS 1)) Co., Buffalo, N. Y...| Broad Brook..._.___.
S. E. Dowd, Clinton._.
12575 Complete Manure. . Standard Fertilizer Co.,
Boston bl cutin it R. E. Hyde, Ellington_
12509 |Middlesex Special _|Bowker Fertilizer Co.,|Baldwin's Mills, Meri-
Boston! L 050 k0 1y den; b I0RATL O I
12035 |I. X. L. Ammoniated
Bone Superphos-/Geo. W. Miles, Agent,
Pphateyls .l Miltordr o doiot Manufacturer ......._._
12400 Essex Fishand Pot-Russia Cement Co.|E. N. Pierce & Co.,
‘ ash _.._.._.....:| Gloucester, Mass..__| Plainville .__._...._.
A. R. Manning & Co.,
Mantig oot 0. a0
12581 [Market Garden ....|Lowell Fertilizer Co.,H. A. Bugbee, Willi-
Bostop 20l 8. s = AR RS RS BRI
12608 |“ Ceres ” Special
Complete Ferti-|G. W. Miles, Agent,
lizery St g Milfordr. win2 vl 1, -.|Manufacturer .._._....
12597 Berkshire Complete Berkshire Mills Co.,
Fertiliget = ata Bridgeportill o100 Manufacturer. -...____
12314 |Dissolved Bone....|Mapes F. & P. G. Co.,Mapes Branch, Hart-
NewnNorkl ... ... Tordeian. o000 Ree
12633 |Frisbie’s Superphos-|L. T. Frisbie Co., Hart- City Coal and Wood
hate La LTl b fovdrieele gl o st Co., New Britain..._.
12669 |All Round Fertilizer Rogers Mfg. Co., Rock-
71 cabndudich o o RN R Manufacturer. ... .___
12435 |Bowker’s Market |Bowker Fertilizer Co.,|A. L. Hitchcock, Plain-
Garden Fertilizer.| Boston ......_._____ Ville - sl S
H. B. Sherwood, South-
ASpOnt. L e S LI o
12481 Blood, Bone and|L. B. Darling Fertilizer W. W. Cooper, Suffield.
BPotasRictiat o0 Co., Pawtucket, R. I. Hotchkiss& Templeton,
Waterburyer 2. 1.

Dealer’s cash price

per ton,

25.00
32.00
28.00

30.00

30.00

25.00

22.00
28.00
27.00

34.00

30.00
30.00
29.00
33.00
23.00

34.00)

32.00
34.00

36.00

S
S
.
@
=
S
g
G
=

Nitrogen as
Nitrates.

|

1.67

0.64
1.71

1.82

0.66

0.26

0.32

0.69

0.75

0.30
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0.14

0.82|

0.36|.-_

49
ANALYSES AND VALUATIONS.
NITROGEN. PHOSPHORIC ACID. PoTASH.
N.’l‘otal Total. Available, Found.
itrogen : .
3.‘5 L = s < = E
g 2 . 3 £ 2 4 Gl 2 5
-l - - GO Al A -
| G L I Aeon J e MREEY
T S
0.69| 3.34| 4.03| 3.7 |3.55| 2.35/ 0.39| 6.29| 40| 5.90(....| 0.73| 4.69| zo
Sl 244 4,.11\i 5.0 6.46| 3.76| 1.37| 11.59| 70.0| 10.22| 5.0 3.43] 7.63| S.0
SR Yo 3.9oi 3._5(6.03 2.47| 0.54| 9.04| 7.5| 8.50|---.| 2.7I| 7.46| S.o
----|2.48|4.19| 4.7|5.20| 4.33| 1.69| 11.22|.-..| 9.53| g.0| 3.13| 3.13| 3.0
1SR 1.53 3.35|.._.l 504 14310311 7,68V 2] 7 gt e mog) Vi 8lashl tie
L...|2.80 2.80i 2.5 l6.38j 2.03/0.20| 8.61|.._..| 8.41I| &o| 9.65 9.65| ro.0
‘ i
! |
0.90| 2.44| 3.34 3.0 | 2.33| 3.26|0.31 5.90 40| 5.59/----| 0.53 6.27| 1o
| | |
----|3.36]3.36| 7.7|6.64| 3.79| 1.38| 11.81|____| 10.43| 0| 5.97| 6.41| 7.6
____? 2.94 3.60‘ 33 6.24‘ 3.43/0.90 10.57| 9.0 9.67| &o| 6.82| 6.82| 7.0
S o7 4 2.313 2.1?6.59‘ 3.07| 0.46| 10.12| So| 9.66/..._| 6.27| 6.27| 6.0
|
: |
0.75| 1.96| 2.85! 2.7 |5.89| 1.1I|4.32|11.32|_...| 7.00| &o| 2.I13| 2.13| 2.0
----|2.55(2.87| 2.7|7.04| 5.80| 1.87| 14.71| 72.0{ 12.84|---.| 2.58| 2.58| 2.3
0.35| 4.54| 4.89| £.7 | 7.01| 0.69| 0.13| 7.83| &o| 7.70| 7.0, 0.48| 6.29| 6b.0
0.49| 1.95| 3.13| 7.7 |5.28| 3.74| 0.92| 9.94| 70.0/ 9.02| &o| 0.53] 6.81| 7.0
181 2.56| 2.5 | 8.64| 2.88| 1.20| 12.72| r0.0| 11.52| &o0| 0.44, 6.02| b.0
..-.:3.08 3.08| 2.r 7.71) 8,43/ 076] 16.90| 72.0| 16.T4] - o dows [ S IEIES
3.70| 3.86| 2.7 6.82| 2.84/ 0.68 10.34| 77.5| 9.66| r1.0, 7.35| 7.35| So
LS 1.67; 1.67 1.6;"5.41 6.08| 1.17| 12.66, 70.0| 11.49|----| 3-53|, 3.53| 2.0
Wt Rl ars 2.3? 5.30| 3.14| 1.67| 10.11| 7.0| 8.44| 6.0| 10.75| 10.75| z0.0
il l
| |
0.24| 2.98| 4.04 4.1i5.97 3.20| 0.16| 9.33| &o| 9.17| 7.0 8.01| B.o1| 7.5
\ ‘
‘ |
|

* Valuation exceeds cost.
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Station No,

12426

12329

12464

12644

12033

12454%

12510

12451

12333

12594
12538
12387

12391

12373

Name of Brand.

’
Manufacturer.

&

-

Hubbard’s Ferti-
lizer for all soils
and all crops__..

Vegetable Manure,
or Complete Ma-
for Light

Ammoniated Bone
with Potash_.__.

Pequot Fish and

- Potash
“Ceres” Special
Complete ._____._
Fairchild’s Formula
for Corn and Gen-
eral Crops

Average Soil Com-
plete Manure..._

High Grade Fish
and Potash...___
Garden Special....

Gardeners Com-
plete Manure_._.

Concentrated Phos-
phate

Ammoniated Bone
Phosphate

Wilcox Fertilizer
Great Eastern Fertilizer

Packer’s Union Ferti-

Cumberland Bone-

National Fertilizer Co.,

Roéers & Hubbard Co., H. W. Andrews, Wal-

Middletown

Mapes F. & P. G. Co.
NewriViarle. 4. 105 B i

Armour Fertilizer
Works, Chicago..._.

Quinnipiac Co., Bos-

Rogers & Hubbard Co.,
Middletown

Armour Fertilizer

Works, Chicago.....
L. B. Darling Fertilizer
Co., Pawtucket, R. I,

Mapes F. & P. G. Co,,
New Yorkd Lo 0

Works, Mystic..____
Co., Rutland

lizer Co., New York._

Phosphate Co., Boston

Bridgeport_..__.____

,Birdsey & Foster, Mer-

CONNECTICUT EXPERIMENT STATION “REPORT, 1899.

SAMPLED BY THE STATION,

Dealer,

Hppeford. oo oo S
Wells & Dean, Bloom-
) o A it R 151

(5 1% ¢ oAl I RN A G

C. J. Benham, New
Hawen 10230 C LS
E. A. Buck & Co., Wil-
limyantic' /Ut S b
A. I. Martin, Walling-
e s SO A )
Manufacturer .____.___
H. W. Andrews, Wal-
Linpford; i he b
W. C. Buckley, Forest-
ville

C. J. Benham, New
Haven /e Dot 1o
J. S. Warner, Glaston-
Buryioonle L TR0
Hotchkiss & Temple-
ton, Waterbury....__
Lewis Ford, Norwich__
Birdsey & Foster, Meri-
den
Mapes
iavss e ARG UERE RN
Lewis Ford, Norwich. .
Manufacturer

Branch, Hart-

Silas Finch, Greenwich
O. S. Rogers, Essex ___
Nelson Dayton, New
London ..o, tUulil
Kahn Bros., Yantic._.
D. C. Spencer, Say-

brook oot L L0 A
Manufacturer .. _______
AnsoniaFlourand Feed
Co Ansonight it

Gault Bros., Westport -

Dealer’s cash price

per ton.

27.00
40.00
39.00
26.00

30.00
28.00

22.00
30.00
45.00

45.00
45.00

32.00
28.00

30.00
28.00

34.00

33.00
30.00
28.00

32.00
36.00

35.00
30.00

35.00
32.50

30.00
28.00.

29.00

Valuation per ton,

$28.00 | $21 5,

16.39

22.30

33.19

23.59
20.64

24.21

20.5T

33.27
25.33

23.43

20.86

* See page 47.

uat

| 379
11382

38.4

39.0
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ANALVSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. PoTasH.
Total Total. Available. Found.
Nitrogen. = o7
25| 55| 2 : S P a8 g
o -] ‘g . . 51 ¥ 2 . . e
T e B B e T B (R g |5 & E S
1.00|-_ .| 1.79| 2.79| 2.3 |7.89| 3.57| 1.31|12.77| 72.0| 11.46| 70.0| 3.79| 3.79| 3.0
2.57| .67|2.23(5.47| 4.9 |2.46 4.87 1.25/ 8.58| &o| 7.33 6.0f 1.13| 8.04| 6.0
L |._._|3.17|3.17| 25| 2.72| 5.67| 4.11| 12.50| So| 8.39| 6.0/ 0.83] 3.53| z.0
_o—-| .47|2.41|2.88| 2.7 |2.38| 4.04| 2.90| 9.32| 7.0| 6.42| 6.0/ 2.00/ 2.00| 2.0
71| 78| 2.05| 3.54| 3.7 | 5.42| 1.09| 2.88| 9.39|----| 6.5I| 7.0 .79/ 5.66| 6.0
Bgl-C . | 2.01] 5:28) siq | eal) o Otih ol | ¥2:49172.0]  ~e ol o) 14:55] TALE5 725
B 78| 2.40 3.18| 2.9 |2.50| 6.92| I.21| 10.63| z0.0| 9.42| S.o| 0.II| 6.28| 40
L...| .18|2.20|2.38| 2.7 |7.79| 2.99| .49|II.27| 9¢.0| 10.78| 7.0|,5.10[ 5.I0| 5.0
2.88(....| 1.57| 4.45| 4.7 |4.45| 2.88| 76| 8.09| &o| 7:33| 7.0, 0.96| 6.14| 5.0
.---| .30|3.62]3.92| 7.7|3.84| 2.07| .46 6.37| 6.0 5.9I| 5.0 4.9I| 4.9I| 4.0
‘ B S 2 6.0/ 8.09| 8.09| o
.44|---.| 3.05! 3.49| 7.7 |4.90)2.40| .89| 8.19|-.--| 7.30
gg Sy 2.93‘2.78 2,5 |7.38/ 1.50| 48| 0.36;--..| 8.88] &o| 0.95 9.9I|z0.0
75|----| 2.53| 3.28| 7.7 |5.84| 3.36| 1.64| 10.84| r0.0| 9.20| So| 6.95| 6.95 7.0
----| .36|1.73|2.09| 7.9 |2.11|7.83| I.18| I1.12| g.0| Q.94 7.0| 2.42| 2.42| 2.0
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Station No.

12641

12532} Superphosphate ___

12628t |Shoemaker’s

12209

12386

12578

12632

12536

12517
12599
12574
12351}

12494

12646
12593

Name of Brand.

General Crop....| fall

filizer ol e

and Potash 0.

High Grade
mer’s Friend

Far-

Swift
Sure Superphos-
phate' o Julial i |

Standard Complete
Manure Ll e 1

Market Garden
Manure

Triangle A. Fish
and Potash______
Old Reliable Super-
phosphate. ....__

Animal Brand Fer-
Eihzersnie e i

plete Manure._._.
Shoemaker’s
Sure Superphos-
PhatelsEZi it A1

Complete Bone

SAMPLED BY THE STATION,

e e s o L R

’ =
Manufactur;r. Dealer. g A
=]
i 8-
i 84
v =]
Hn j
12592 |Soluble Potato and Rogers Mfg. Co., Rock-|R. H. Hall, East Hamp-
................. ton Louiol. J 0L 81928 00
Manufacturer .________ 38.00
12404 Superior Truck Fer- M. E. Wheeler & Co.,|D. G. Chesebro, Center
Rutland, Vi, 100 Girotonysrisiiln s il L8 32.00
. J. F. Blakeslee, North
Haven)o Lol o 0TI 38.00
12816 |Chittenden’s Fish |National Fertilizer Co,|G. & A. H. Williams,
Bridgeport U0l IiiiHartford s Ll L0 30.00
Manufacturer _._______ vl
Read Fertilizer Co., [T. A. Tillinghast,
New ¥ork. | .. Brooklyn . u. o 0 . 36.00
M. L. Shoemaker & Co.,|Olds & Whipple, Hart-
Philadelphia__._____. tordeiiie bt gl Wy 35.00
M. L. Shoemaker & Co., Olds & Whipple, Hart-
Philadelphia_.__.... Ford - GLati Laedee 35.00
Standard Fertilizer Co.,|H. F. Child, Wood-
Bosten.. - (2088 = e stock Jun (0 o LU 34.00
Quinnipiac Co., Boston|G. W. Williams Co.,
New London _______ 38.00
C. Buckingham, South-
PORURCIS N A TR 30.00
35.00
Bradley Fertilizer Co.,
Baston v & il -|C. S. Gillette, Cheshire| 28.00
L. Sanderson, New
Havenyl oo liod § B Manufacturer _..______ 28.00
A. B. Morse, Guilford. 30.00
Lowell Fertilizer Co,,|F. S. Bidwell, Windsor
BustomiEus LR TEoeR S e (i 28.00
J. D. Beasley, Ellington| 28.00
Balch & Platt. W,
Winstede 200 . ) 33.00
Eclipse Phosphate_|Bradley Fertilizer Co., W. W. Sheldon, South
Bostonur (it Woodstock ..___.__. 2%7.00
Cecrops Fertilizer _|Fred’k Ludlam, New |[S, A. Smith, Clinton-
WorlalialJi, (i 1> s s U e SRR 34.00
High Grade Com-|Cleveland Dryer Co.,(C. O. Dart, Vernon
Bosfon o bl | ¢ Genter. o u ) La 35.00
Swift| M. L. Shoemaker & Co,|E. B. Clark Co., Mil-
Philadelphia_._____. fordiols 2ot B 33.00
Gault Bros., Westport._ 36.00
35.00
High Grade Special| Williams & Clark Fer- B. F. Pinney, Ellington{ 35.00
tilizer Co., N. Y. ..__|IT. B. Atwater, Plants.
Yilleora e i S 37.00
Great Planet A. A._|Clark’s Cove Fertilizer|H. P, Treat, Orange.._| ...
Co., New York..... : 35.00
Wilcox Fertilizer Lewis Ford, Norwich._| 28.00
Works, Mystic..____ Manufacturer. ..______ 28.00

Superphosphate .

 See page 47.

Valuation per ton.

$271
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ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH,
Total Total. Available. Found.
Nitrogen - ,,:,-
2. |34 ) | | k| ;‘:j
2|65 58 e S Gt ut o BUEC S
o adE s B -l G el AR O
\ i R G e
=
72| .47 | 2.46| 3.65| 3.5 | 1.62| 6.59| 1.74| 9.95| 9.0 8.21|._. .93/ 9.89| 8.8
.20|---.|2.88|3.08| 7.7|4.93|3.15 1.46] 9.54|----| 8.08| 7.0 7.78] 7.78 So
o-Z|----|2.89|2.89| 7.0 |5.95 2.67 1.23| 9.85| 6.0/ 8.62|....| .27| 5.07| 40
Cooloo-13.46]3-46| 5.2 3.02] 3.40 1.24| 7.66|---.| 6.42| 5.0| 11.39| 11.30| 0.0
3 |
94|----| 1.96]| 2.90! 2.5 |9.31 3.87’ 1.03| 14.21|____| 13.18| g.0] 1.76| 5.1I| 4.0
.93|----|2.07| 3.00| 2.5|8.40 4.15J 1.75| 14.30|-<--| I2:55| 9.0 .71| 4.86| 4.0
24{-.-.| 2.98| 3.22| 2.7 |6.40| 1.88| 1.21| 9.49| g.0| 8.28| &8o| 8.28 8.28| 7.0
1.2I| .15 |2.21| 3.57| 3.7 |5.04| 4.22| 1.32| 10.58| ¢.0| 9.26| So| 6.16| 7.07| 7.0
|
|
|
.20| .13 | 1.67| 2.00| 2.0|2.13| 4.34| 3:74| 10.21| 6.0 6.47|..-. 8.13| 8.13 5.0
14|----|2.73! 2.87| 2.5 | 2.20| 6.04| 3.96| 12.20| z0.0 8.24’\ 7014 3471 340 20
|
emn|----]2.58]| 2.58| 2.517.81| 1.49| .77|10.07| 70.0| Q.30| &o0| 4.19| 4.19| 4.0
.31|----| 1.77! 2.08| 7.0 |5.81| 5.22|2.50| 13.53| 72.0| 11.03| z0.0| 2.81| 2.81| I1.5
|
1 (SRS, 851 3.61| 30 |6.27| 2.10| 1.22| 9.59|----| 8.37| 7.0/ 6.96| 6.96| 7.0
g/ el 2.591 3.34| 3.3 5.30‘ 3.46| 2.01| 10.77| ¢.0| 8.76| &o| 7.67| 7.67| 7.0
.89 __--' 1.89! 2.78| 2.5|9.23| 3.56| 2.0I| 14.80|..._| 12.79| 9.0| 3.29| 4.79| 40
73| ----| 2.69| 3.42| 3.7 |4.93| 4.23| 1.68| 10.84| g.0| 9.16/ &o| 6.95| 6.95| 7.0
75| .38 | 2.28| 3.41| 7.7|3.87| 5.06|1.64| 10.57| ¢.0| 8.93| So| 7.I2| 7.12| 7.0
.07 32 2.1512.54 2.0| 27| 5.66'3.72| 12.15| 9.0 8.43| S.0| 3.72| 3.72| 3.0
| |

1 See page 47.
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CONNECTICUT EXPERIMENT STATION REPORT, 1899.

SAMPLED BY THE STATION.

Valuation per ton.

H
’ =
2 Name of Brand. Manufacturer. ¢ Dealer. _g
o 8 ‘25
S Yy
| g8
@ - /A
12338 |[Formula A _._..... L. Sanderson, New |Manufacturer___.____._ $35.00
Havens i3Iy ol itevh +Sidney B. Smith, Eastl
daavengialenl et 31.00
12542 Complete for Gen-|East India Chemical|/C. F. Tallard & Son,
erdl Uselo i, Works, H. J. Baker| Broad Brook._.__._._._ 33.00
& Bros New York.__
12635 |Special with 10 per|L. Sanderson New |A. B. Morse, Guilford-.| 35.00
gent.iPotash ... .2 Hapen Sl S el Ives Brothers, West
Eheshite ™y gou oy 35.00
12629 |Americus High Williams & Clark Fer- ;
Grade Special ... | tilizer Co., N. Y. ____ Gault Bros., Westport .| 36.00
12348 Fisherman’s Brand|Bowker Fertilizer Co,|J. F. Buckhout, Green-
Eishiand Potash.-_ i Boston . - L. ¢ wigh WUl Lo e 26.00
Bowker’s Branch, Hart-
ford o OllL. uld, 25.00
12491 Square Brand Fish/Bowker Fertilizer Co., City Coal & Wood Co
and Potash .. .. Bostonl o o2, gt New Britain ..._.__..| 26.00
E. F. Miller, Ellington_| 26.00
12664 Gold Brand Excel-|E. Frank Coe Co. , New/W. D. Wanzer, Lanes
sior Guano .._... A CoYd L B MEL BEE ville' Shs Sus Lol 33.00
12799 |¥*Bay State Special__|H. F. Tucker Co., Bos.|Alfred Schneider, Rock-
7o LS MU L R (1) IR 2 witles il ald et o 32.00
C. J. Goodale, Glaston-
DebryeCal Sraged |l § 1 32.00
35.00
12814 |Market Garden Fer-|National Fertilizer Co.,
tikizeyist el o o) Bridgepovt: - oyl Manufacturer . ... ___. 32.00
12374 Complete Fertilizer_|National Fertilizer Co., :
Bridgeport _._.__.__. Manufacturen - . /10K B0 gl
J. F. Buckhout, Green-
SELEI IR s, Sl 37.00
12603 *Bay State Special|H. F. Tucker Co., Bos-|C. J. Goodale, Glaston-
: Fertilizer el W in tan it ol 1375 o A R 37.00
35.00
12651 |B. B. Guano _._._.. Milsom Rend. & Fert.
Co. East Buffalo, N.Y.|E. A. Halladay, Suffield| 16.00
12537 |Keystone Bone S. M. Hess & Bro,|M. S. Treat, Woodmont| 20,00
Phosphate _.____. Philadelphia________ C. I. Pheeland, W. Suf- ‘
heldhc o il L SR R g 00
12486 | Vegetable Bone Fer- Milsom Rend. & Fert./G. W. Barnes, Poquo- ‘
filizer s Ny Co.,EastBuffalo,N.Y.| nock ._.......__.__. 37.00
IChas. H. Davis, Guilford 35.00‘
12396 |Fish and Potash._. .. Rogers Mfg. Co., Rock-|A. J. Palmer, Branford . 28.00|
e S 1 R D. W. Spencer, Center- '
: braalk 0 CISTUREEY 28.00
12511 |Bowker’s Hill and Bowker Fertlllzer Co., H. B. Sherwood, South-
Drill Phosphate..| 'Bostonhd 12/ PORELLS i G M G 30.00
12469 |Americus Ammoni-|Williams & Clark Fer-
ated Bone Super-| tilizer Co,, N. Y. .._.|J. G. Schwink, Meriden 29.00
phosphate _______ R. B. Witter, Brooklyn| _.__.
12659 |Standard Pure Bone|Lister's Agricultural
Superphosphateof Chemical Works,
Elrae  Da o iy Newark, N, J........ A. N. Clark, Milford._..| 28.00
1 Consumer, not a dealer.

* See page 47.

NITROGENOUS SUPERPHOSPHATES. 55
ANALVSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Total Total. Available. Found.
Nitrogen. ' }
Bl g | s | 4 [ 3
£ls8|st e SR G
§E§<§Oééggéﬁﬁéuﬁo£pw
1.02|....|27113.73 | 3.7 (4.03|3.73 [2.08 | 9.84 [z0.0| 7.76 6.0| 6.95| 6.95| 6.0
32| 773|171 |2.76 | 2.2 |5.73 |2.93| .96 | 9.62 | 9.0| 8.66 | S0 | 7.34 | 7.34 b.0
o |oo_|2.79|2.79 | 2.5 |2.93 |4.39 |2.41 | 9.73 | 9.0| 7.32 | 5.0| 9.60 | 9.60 | z0.0
63| .68 |2.19|3.50 | 3.7 |1.13|7.90|1.87 [10.90 | 9.0| 9.03 | 80| 6.90| 6.90 7.0
B C 117 l2:20 2.46‘ 2.3(3.50(1.66 [1.42 | 6.58 | 6.0| 5.16| 20| 5.27| 5.27| 5.0
eo.| 42 |2.70 |2.52 | 2.7(3.26 [3.46 |1.28 | 8.00| 0| 6.72 |..--| 4.37 | 4.37| 4.0
.33 |..-.|2.24 |2.57 | 2.05.62|2.29 [1.87| 9.78 | 9.0| 7.91| &o| .60| 7.0I b.0
68| .11 [2.32 (3.IT | 3.;; 5.28 (4.41 |1.90 [11.59 |zz.0| 9.69| 80| 6.27 | 6.27 | 7.0
b |
i
.| 60|2.18|2.78 | 2.5 |4.40 |4.63 |1.11 |10.14 | 9.0| 9.03| 7.0| 5.80| 5.80| 6.0
\
~---| .80 [2.98 378! 3.3 (646 2.11 1.00 | 9.57 |70.0 8.57| 80| 4.73| 6.08 | 70.0
|
|
Ao s [2.463, 18i 3 15.96 |3.15 |1.70 [10.81 | 9.0 | 9.11 | &o| 6.42 | 6.42| 7.0
!
SRR 0 e 185} 7.8(1779 |2.70 |1.25 | 5.74 | 6.0| 4.49| 5.0| 1.03 | 1.03 | 2.0
2 (AN 0% . 10 ¢ 14“ 0.8|1.07 |9.22 |1.29 [11.58 |..._|10.29 | 9.0 | I.04| 1.04| Z.0
Pl \
et asligii 3.81‘ 4.7|5.60 |2.31 |2.11 |10.02| g.0| 7.91 | &0 4.89 4.89| 5.0
.-.| .36(3.03(3.39| 3.7| .64 (3.77|3.44| 7.85| 6.0| 4.41 |----| 4.02 | 4.02| 3.8
| .38|....|2.28 |2.66 | 2.7 (7.06 |3.75 |1.60 |12.41 |72.0 |10.81 | 9.0 | 2.15 | 2.I5| 2.0
21 |..._|2.41 [2.62 | 2.5 [5.62 |4.40 |1:88 |11.90 |70.0,(10.02 | 9.0 | 2.06 | 2.06 | 2.0
.-_-1 .34 |1.81 (2.15 | 2.#(7.80 |2.70 |2.45 |12.95 |72.0 |10.50 |70.0 | I.72 b Py 8l S 07
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NITROGENOUS SUPERPHOSPHATES.. SAMPLED BY THE STATION,

.
CONNECTICUT EXPERIMENT STATION REPORT, 189Q.

|
2’ Name of Brand. Manufacturer. Dealer. | -::3 §
. | 25 | 8
2 SRS
& ; a% | @
|
' |
12411 (A. Brand Manure ._|Mapes F. & P. G. Co., Southington Lumber & '
NewnYiorkais . -l Feed Co., Southington| $31.00 | $20.64
W. C. Bulkley, Forest-| f 3
Lot 1 RGN 3400 .__3}
Birdsey & Foster, Meri-| ‘ !
G- AR WSS TR {’33.00| -8
12492 Harvest Home Phos- East India Chemical Carlos Bradley, Elling-‘ ‘
phatel i o il Works; (H1 AT Bak erllitan o (i s TSI | 22.00| 15.02¢
& Bros., Props., New - [
Wherele AL Kl IO A F. S. Platt, New Haven| 30.00 ___.
“ 24.00 ____
12463 |Universal Fertilizer.|Packer's Union, New Ntil‘son Dayton, New
3o 1! AL DR (04700 {o ¥ VRN PHERREE TR 25.00  15.53
J. P. Little, Columbia._., 26.00| __...
12346 Patent Superphos-|Bradley Fertilizer Co.,C. O. Jellif & Co., |
phates o . huiy Bostan SUul kb bl Southpost Jiudis 0 | 30.00 18.56
Kinsella & Smallhorn,
New Canaan.__..... 32.00 | ...
D. L. Clark, Milford. . _| £38.00 [ ...3
12667 [Ammoniated Bone/W. E. Brightman, Tiver- William Crane, Broad |
and Potask s_.... tony Ridlr o almiiy el Brook:. isgile a0 30.00 | 1848
12467 |General Fertilizer __|Great Eistern Fertilizer T. E Greene, Plainfield| 26.00' 15.30
Co., Rutland, Vt..... 'H. S. Harvey, Windham 25:00 1 .4
12543 Hawkeye Fertilizer.|Cumberland Bone- | 1 J
Phosphate Co., Bos- |
Uass S PR B Kahn Bros., Yantic....| 20.00 ’ 12.13
12657 |Success Fertilizer ._|Lister’s %gric Chem.e % "
Works, Newark, N. J./A. N. Clark, Milford __| 25.00 15.14
12448 |Farmers’ New Meth-|Bradley Fertilizer Co., D. L. Clark, Milford...| 28.00 16.88
od Fertilizer ____. Bustenigsts ik 3 il [Wilson & Burr, Mid- ‘
dietowni/ ...l oL 280011 ...
12508 |Bone and Wood Ash/Bowker Fertilizer Co., A. L Hitchcock, Plain- |
Rertilizer <200 e, Boston o .o 4 ot o Ssstben: St N D 26.00  15.61
12385 |Phosphate _....__._ Quinnipiac Co,, BostonjgaulvthrW..“Westpcgt A 32.00} 18.51
: % illiams Co,, |
New London _..___._ 3T.0040 .
12601 Royal Bone Phos-|Williams & Clark Fer- ;
phate (Sl 0s L UUEE tilizer Co,, N. Y. ____|R. B. Witter, Brooklyn! 25.00  14.84
12210 [Standard Fertilizer _|Standard Fertilizer Co., 1
Bostian! L s G0y |H. F. Child, Woodstock| 28.00 16.62
12507 |Bowker’s Sure Crop/Bowker Fertilizer Co., H. E. Kelsey, West- }
Phosphate ...____ Boston! Ut siifis fap ‘ brook sr_: LAt el 25.00! 14.73
12661 |Bay State G. G. ....|Clark’s Cove Fertilizer
Co., Boston ..._____ E. Bishop, New London| 28.00 16.48
12583 Original Bay State
Bone Superphos- H. F. Tucker Co., Bos-’]. F. Lester, Norwich..| 26.00| 16.39
PHates Tl e s ton i ol ) Nathan Lanz, Rockville] 30.00| ...
28,001} Lo
12431 |A. A. Ammoniated East India Chemical F. S, Platt, New Haven| 40.00| 2041
Superphosphate..| Work~, H. J. Baker| J
& Bros., Prop., New Saxton & Strong, Bristol| 31.50| ...
Vark ces et 2o s 3500 o

NITROGENOUS SUPERPHOSPHATES. 57
ANALYSES AND V ALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Total Total. | Available. Found.
Nitrogen. - ’g
8y 2| o ! Lol el | 8 . s R P . g
Z | & 55 5 3 a 58 5 S Py
éi £ | 2° % 53 U e G A | = |© 2 g | &
46| .30 (2.16 |2.92 | 2.5 3.12 8.14’\1.84,13.10 72.0 11.26 {10.0| 2.97 | 2.97 2.5.
i
‘ 21| 2.0
26|....{1.32|1.58 | o 8‘4.59 4.14 |1.25 | 9.98 9.? 8.73| So 3.21l 3
| |
. l.__.l114|1.14| 0.8 6.69 2.1T |I.I0| 9.0 |---- 8.80| 8o 4.931 4.93| 5.0
| } |
35| .12 (2.25 (2.72 | 25 6.02 |3.33 ‘{2.45 11.8077.0| 9.35| 7.0 2.30;\ 2.30| 2.0
| | |
‘ |
| | |
\
10 |.....2.21 12.31 | 2.7 7.26 12.83 |1.40 I1.49 | 9.0 ,10.09 S.0 3.17l 30
]
vee|aen-|109 (109 | 0.8 7.17 2.22 |I.IQ 10.58 | ...-| 9.39| S0 4.16 | 4.16 | g0
o2 ln20|1.20 | 0.8(5.36 ‘2.61 i1.61 9.58| 9.0| 7.97| 7.0| 1.43| 1.43| I1.0
| |
| |
LS “_..‘1.48 148 | 1.2 '6.58 3.14 ‘2.10 11.82(77.5| 9.72 | 9.5 | 2.04 | 2.04| 2.0
| |
.38 |.---[1.66 |2.04 1.7‘5.01 3.85 l2.44 11.30 [70.0| 8.86| 80| 3.19| 3.19| 3.0
* |
‘ 2.25| 2.0
79 |--n- {116 [1.05 | 25 |---- 7.46‘5.77 13.23 |....| 7.46 | 6.0| 1.0 5
| | | \ .
.56 | .12 \2.08 2.76 | 2.5 16.80 2.99 ‘\1.49 |11.28 |70.0 9.79\ 9.0| 1.92| 2.11| 2.0
1 R o 1 i 4 1.oi6.02 .79 }2.19 10.93 | 80 8.741i 7.0| 2,51 2.51| 2.0
> ‘ 2 .0
.30 |.---|I.9T |2.21 2.0:5.52‘3.22 \2.66 11.40 70.0 | 8.74“ é’.ol 2.25| 2.25| 2
‘ 81| 2
12|----| .93 |1.05 0.8;6.10 4.08{1.73 |11.91 |77.0|10.18 | 9.0 | 2.81 | 2.8 | 2.0
; 85| 1.8 2.0
2\ gAY .16“1.89!2.05 1.9}5.67 4.08 |1.94 |11.69 |70.0 9.75\‘ 85| 1.85 5
| | { % 22| 2.22| 20
26|_.._{1.86 \2.12 2.1 |5.09 |3.99 |2.18 11.26 |77.0 9.08: 9.0| 2
1.00‘1.44 2.96 2.5 (8.08 |2.62 | .90 |11.60 |77.0|10.70 |70.0 2.76| 276 | 2.0
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— Continued.
NITROGENOUS SUPERPHOSPHATES. SAMPLED BY THE STATION., ANALYSES AND VALUATIONS—Co

|

NITROGEN. PHOSPHORIC ACID. l PoTASH.
8 A Total Total. | Available. Found.
g § Nitrogen. : B
- e e o
:2' Name of Brand. Manufacturer, ’ Dealer. f‘@ E 2 g ﬂ.g ) 3 é : : .g ‘:“2
o . = % 5 = - : o . |
2 4 T8 B2 BB (58| 3 (38| 2 | 5| 8| 8 [3% o
% gm _E _;‘z E«, 20 Srile 2 o | = o = o < “ & <]
| e e T \
| |
12587 |Dissolved Bone and‘Lowell Pemhzer Co., F. S. Bidwell, Windsor| | |.._.|2.16|2.16| r.7|3.23 |6.69 |1.15 |11.07 [70.0| 9.92| 9.0 2.43 | 2.43} 2.0
Botashiooconc o0 [ Bostoncooasl,' tod S0 L5 R $28.00
J. F. Sheridan & Bro.,
Manchester _.___.._ 30.00
: o . o £5:90 1lrr.0] 9.69| g.o| 2.21| 2.21
12337 |Bowker’s Farm and Bowker Fertilizer Co,|Linsley & Lightbourn, | 29 |----|1.59 1.88 | 7.616.67 i3.02 [1.62 |II1.3 0| 9.09 [
Garden Phosphate| Boston _..____._.__. New Haven._.__.... 35.00 | ‘
y H. B Sherwood, South- | ‘
Loy UATE IR | S ) 28.00 | ‘ ‘ |
E B.Clark Co.. Milford| 24.00 | |
12477 Imperial Bone 'H. F. Tucker Co., Bos-|C. J. Goodale, Glaston- \ 79|..--|1.16 |1.95 | 7.3(6.30 3.01 |1.74 |I11.05 |77.0| Q.31 | 9:0| 244 | 2
Superphosphate--l O e LS buny, s e st ol 28.00 ‘
= L. A. Fenton, Norwich | ‘
i 0 ¢ G AT 28.00 | [ 8 : =
12576 Superphosphate---.iCleveIand Dryer Co.,|C. M. Holbrook, Willi- ; o..:l....|2.20|2.20| 2.7 [6.74 ‘3.15 1.94 |11.83 |..-.| 9.89 | 9.0 -93‘ -93
; Bpstonil .o il L mantie 4. .. 0 LT 30.00 ‘
12600 |Cereal Brand ...... Fred’k Ludlam, New|J. M. Beckwith, Ches- ‘ 0 8 .76‘\‘ .96 | 0.8 i6.16 ‘3.96|2.o7 12.19 |70.0 |10.12 | &0 1.16 | 1.16
< York......-..... -/ terfield ............ 23.00 ‘ \ w 0.23| 8ol 8.41| 7.0| 1.35| 1.35
12516 Niagara Phosphate_|Bradley Fertilizer Co.,|P. Schwartz, Chester- ‘ ___.|....|120 1.20| 0.8|5.73 |2.68 |1.82 |10.23 | J. . [ .
' Boston] - Lu - ik o il geld Lo, ot 22.00 . ! |
12350 [Cereal Brand -...__ Mapes F & P. G. Co.,(Birdsey & Foster, Meri- ‘ teoloi.|2i00 12 17 1.92‘5-75 1.66 | 9.33| 80| 7.67 6‘0’ 3.20 | 3.20
New Yok cen 2 242 o o SRR NANGL A LSV 27. 00 1 ‘
A. N. Clark, Milford ..| 28.00 ‘ ol
12482 |B. D. Sea Fowl |Bradley Fertilizer Co.|W. W. Cooper, Suffield 30.00} Jo.o|./=|2.18 |2.18 | 2.7 |6.48 |3.67 |1.93 |12.08 |70.0|10.15 8o| I.51| I.5I
Guanay sttt BOStond o oL 2. F. S. Bidwell, Windsor J 1‘ l
Lodks St D oin - s 30.00 [
12573 High Grade Ammo- E. Frank Coe Co., New .-..| .20|1.80 |2.00| 7.9|7-55 |2.24 |1.38 |11.17 |27.0| 9.79 9.0l .30| 2.65
niated BoneSuper-|  York .. _.---_.c.c-. J. R. Babcock, Mystic .| _._. | l
phosphate: >.0L. - 31.00 |
12501 |Special Phosphate..|Olds & Whipple, Hart- 73 |-enn|2e12 12.85 | 2.5 6.21 4.06 |1.18 [11.45 |70.0 |10.27 | 9.0| .40| 1.94
;7 {5 g A N I SO Manufacturer.........| 34.00 | ‘ ‘ '
12389 Superphosphate ... _|Cumberland Bone- |Kahn Bros., Yantic....| 27.00 oLl 1.7451.98 ‘,4 86 |4.12 |2.41 |I1.39 |z0.0| 8.98 | &0 2.09 | 2.09
Phosphate Co., Bos-|Thos. McLyman,Green- ‘ l \
{1 R BRI S Nillepesoeniol s o 30.00 1 ’ \
28.50 !
12588 Bone Fertilizer. ... Lowell Fertilizer Co., H. A. Bugbee, Willi- wee|oen-|1.85|1.85| 2.7 1429 \4 .07 |1.11| 9.47 | g.0| 8.36 | 80| 3.34) 3.34
Bastomgniia o sl mantie ' ... -0 28 00 ! 1
C. W. Lines, New Brit- ’
[ R R SR 28.00
A. A. Snow, Clinton__.| 28.00
12650 |Soluble Pacific Gu-|Pacific Guano Co., Bos- ___|.._.|260/2.60| 2.3 4.92 |5.59 |1.79 [12.30 |70.5 [10.51 | &5 | T.71} T.71
TR ton i i o B R Saxton & Strong, Bristol| 33,00 1‘ ‘ o | aogiideg
12642 Fish, Bone and Pot- Read gemhzer Co., | l2:502:500 2.5 i3 .48 1.86 |1.55 | 6.89 |----| 5.34 | # :
Y5 L Ak O N New Yorles . __ 5 | _ W. J. Warner, Gilead..| 29.00
12343 |Ammoniated Bone|/Berkshire Mills Co.,|J. W. Palmer, Stamford| 28.00 snoe|oeo |15 115 08\6 .29 |3.42 ‘3-22 12.93 |70.0| 9.71 | §.0| 35| 2.55
Phosphate - .- .. Bridgepert ... ... ... Manufacturer-........ L |
12211 Standard Guano for|/Standard Fertilizer Co., A AR o ‘1.30 1.0 |6.22 (2.29 2.03 |10.54 |70.0 8.51| So| 2.09| 2.09
s ‘ 211 Crops .0i . 1 Boston - ... __. --|H. F. Child, Woodstock| 25.00 1 \ 8 Al e tia gt
12643 Leader Guano . ... Read Fertilizer Co., o lter|L21| 0.8|5.25(3.57 1.66 |[10.48 | 80| 8.82] 7. -3 .
| New. Yarle. ... .5 o Lewis Ford, Norwich..| 25.00 ‘ 1 l ]
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NITROGENOUS SUPERPHOSPHATES. SAMPLED BY THE STATION, ANALYSES AND VALUATIONS—Continued.
3 NITROGEN. PHOSPHORIC ACID, POTASH.
3 5 g L Total Total. Available. Found.
F ':' .S - Nitrogen. . !
2 Name of Brand. Manufacturer. Dealer. 5,5 5 §\§: égl; §'§ =-,2' ) < P : ; gi g
5 B e hE i nE| 2 |E| S| 52| 2 |Eg| 2 |Ed| S| g | @
3 38 | 2 80|22 |2< 55| 3 \s8 =2 51 B |3 (3% 2 |&f| 2| B8
i v a & R iz Z = | o b & s} [ 15} = © < Lol O
[ 2 —— | Tenme T _
12640 Guano for all Crops Standard Fertilizer Co., g 4.3 |-~ |---- 143 |1.43 | 7.0 |5.72 2.68 |2.07 10.47 10.0| 8.40| 80| 2.34| 2.34| 20
Hoston 25" il F. J. Newton, Branford|$26,00 | $14.1; ‘ |
12402 |Standard Super- |Read Fertilizer Co.,|Lewis Ford, Norwich._| 28.00 I5.00 86,7 |----|----|1.06 |1.06 0.816.90 |2.24 |1.24 |10.38 | 9.0 | 9.14 | 80| 4.15| 4.15| 4.0
phosphate_ ______ New Yok ll . il F. L. Dimmock, New
Eondonslinll R 28.00| ...
12602 |Fish and Potash...|Williams & Clark Fer-|T. B. Atwater, Plants- 90.6 | .14 [0.30 1.87 |2.3T | 2.7 |2.78 3.61|1.90 8.29| 6.0| 6.39| 40| 4.88| 4.88| 4o
tilizer Co., New York{d willetsds o oo o 32.00 | 16.79
12468 Climax Phosphate. Quinnipiac Co., Boston J. P. Lathrop, Plainfield| 28.00 T4.52 02.8 |- _-|----|1-44 1.44 | 2.0|6.43 2.33|1.90 |10.66 | 9.0| 8.76| S0 | 2.45| 245| 2.0
S. V. Osborn, Branford| 28.00
12580 Fertilizer for all Cleveland Dryer Co,, 04.2 | .IT|..._|1.40 |I.5T| 7.0 (4.5G |4.21 |2.46 11.26 | So| 8.80| 7.0| 2.05| 2.05| 2.0
Cropsty badiol Boston. Lo L ElL LS J. T. Peckham, Norwich| 28.00 | 14.42 ¢
12668 |Fish and Potash_..|W.E. Brightman, Tiver- Wm. Crane, Broad 05.3 |----|0.40 |1.64 [2.04 | 2.1 1.84 (4.36 [3.07 | 9.27| 7.5 | 6.20| 6.0| 2.55| 2.55| 2.0
[ tani RIUE) v S - Braok . Lt S il 28.00| 14.34
12654 Buffalo Fertilizer .. Milsom Rend. & Fert. 96.0 |---_|--..|1.93 |1.93 | 7.9 |4.59 |2.81 |1.60 | 9.00 | 9.0 | 7.40| §.0| 1.29| 1.29| 1.5
f Co, E. Buffalo, N. Y.|]. R. Gilbert, Gilead...| 26.50| 13.52 =
X2040 fFertilizer 00 2 Standard Fertilizer Co., J. W. Howe & Son., So. 09.3 |----|0.15 [2.09 [2.24 | 2.0 5.06 4.78 |1.68 |11.52 |70.0| 9.84| 80| 2.02| 2.02| 2.0
Boston ....._......._|" Glastonbury ......._| 34.00| 17.06 |
12636 |Columbian Phos- |Berkshire Mills Co.,[]. W. Palmer, Stamford| “26.00 12.24 9042 |---n|oooo|omoafooac|----12.557.85 [3.21 |13.61 (2.0 |10.40 |70.0| .23 | 2.41| 2.0
phateili it Bridgeport it L0l P. Schwartz, Chester-
gl D s i 21.00| . ..3
L. Mullaly, Windsor .| 28.00| ___.
25.00| ----
12498 |Buffalo Guano____. Milsom Rend. & Fert. C. H. Davis, Guilford-.| 23.00| 13.44 04.6|.._.|....| .00| .90 | 0.8|6.15 |2.22 |1.01 | 9.38 | 90| 8.37| 80| 3.76 | 3.76| g0
Co., E. Buffalo, N. Y./A. L. Anderson & Son, |
Beliandb s S satmp oo 30000 .. 8
2750l .3
12660 King Philip Alka- Clark’s Cove Fertilizer J. M. Burke, So. Man- T10.6 |- -- ---.|1.07|1.07| 7.7|6.16 |2.03 |1.86 [10.05 | 9.0 | 8.19| S0 2.18| 2.18| 2.0
line Guano...... Co. Bostonlo .l L chesters i ol i Bl 28.00| 12.75 |
12648 |Nobsque Guano for Pacific Guano Co., Bos-|]J. O. Fox & Co., Put- 27.9 |<---|----|T.33 |1.33 | 1.2/6.22|2.46 |2.02 [10.70 | 9.0 | 8.68 | &0 | 2.28 | 2.28| 2.0
all.Girops il RODL E R P ) Sl 0l 27 e LR S 32.00 | 14.04 5 | }
12577t Erie King_._...__. Milsom Rend & Fert. i R N .96 | .g6| 0.84.02 |2.19 |1.31 | 7.52 | g.0| 6.21| 7.0| 1.8g | 1.89| 20
Co., E. Buffalo. N Y.IL. B. James, Scotland-.| 25.00| 10.19 | ! ;
} See page 47. t See page 47.
2 and 3. Nitrogenous Superphosphates. Sampled by Manu- ANALYSES AND VALUATION;- \ &
facturers and Purchasers. [ : i O B B
Nitrogen as nitrate....s.... ... 1.72 Shtall
12809. Fish and Potash. Anchor Brand, made by the o ammonia ..... 58 Jia ggz ggg
P ! ; i OFZANIC e vl o yaliny 3 : . .
Bl“adley Fertilizer F:o., Boston. Sample deposited with the ks sl . s, 358 432 368 384
Director of the Station by the manufacturer. Soluble phosphoric acid .... 3.02 5.70 0.61 3.07
12326. Conn. Valley Orchard Co.’s Fertilizer, made for ?evel”&d P1111°5P1}‘1°“,° ac‘%"' ?gﬁ ‘:’% ’ ?;95’ zg‘?
V, 4 nsoluble phospnoric acid.. . i . . L3
the Conn. Yalley Orchard Co., Berlin. Sampled by Earl Total phosphoric acid. .. ... 800 1100 I1.55  6.40
Cooley, Berlin. Potash'as muriate .. ....... 3.37 3.09 870 1018
12584 and 12586. Special Mixtures. Sampled and sent by Potash as sulphate ......... PRty s SO S e
R P R S Potagh’ total, de 0w il oo 337 3.09 - .7/ .
o ik i €0t per’ton i Ll $28.00 $25.00 ... e
Valuation per ton.:........ 10.03 2280, 26i40  24.77
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SPECIAL MANURES.

Here are included such mixed fertilizers, chiefly nitrogenous
superphosphates, as are claimed by their manufacturers to be
specially adapted to the needs of parti€ular crops.

1. Samples Drawn b& Station Agent.

In the table on pages.64 to 79 are given analyses of one
hundred and eight samples drawn by the Station agents and
representing one hundred and five brands.

(GUARANTEES.

Of the one hundred and eight samples analyzed, twenty-one do not
fulfill the manufacturer’s minimum guarantee in respect of one ingredi-
ent, and nine are each deficient in respect of two ingredients.

Six were deficient in nitrogen, twenty-four in potash, and nine in
phosphoric acid.

i CostT AND VALUATION.

The average cost per ton of the one hundred and eight samples
examined was $32.64, the valuation $21.76 and the percentage differ-
ence 50.0.

In 1898 the corresponding figures were: Average cost,
$33.11; average valuation, $21.72, percentage difference 52.4.

Analyses Requiring Special Notice.

The Rogers Mfg. Co.’s High Grade Grass and Grain Manure,
12627, Mapes’ Seeding Down Manure, 12476, Hubbard’s Grass
and Grain Manure, 12811 and 12456, and Hubbard’s Oat and
Top Dressing Manure, 12455, analyses of which appear on
pages 65, 67 and 69 of the table, are mixtures of bone with
chemicals.

The mechanical analyses of the bone in these fertilizers, are
as follows:

12627 12476 12811 12456 12455

Per cent. fine, smaller than */s inch...... 8t 83 53 lEpiariss
Per cent. coarse, larger than /s, inch.... 19 15 47 50 46

The manufacturers objected that the analyses of Hubbard’s
Grass and Grain Manure, 12456, given on page 68, did not
fairly represent their goods, as it showed more nitrogen and
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""siderably less phosphoric acid and potash than this brand
< made to contain. At the request of the Rogers & Hubbard
another sample was drawn, 12811, and analyzed with the
Its given on page 67. This last analysis conforms to the
nufacturer’s guarantee.

The Milsom Rendering Co. objected that the analysis of their
Potato, Hop and Tobacco Phosphate, 12483, page 79, was very
v in potash and in available phosphoric acid.

They asked that other samples be drawn and analyzed, but
the sampling agent was not able to find it on sale any more.

" The Quinnipiac Co. requested another analysis of their Potato
Manure, because the one first reported, 12353, showed a defici-
cy of potash. Accordingly another sample was drawn,
12812, the analysis of which appears on page 69 of the table,
ind shows a very different composition as well as different
oredients, the one containing a considerable quantity of
nitrate, while the other contains none.

" The sample of Brightman’s Tobacco Special and Market
Garden Fertilizer, 12666, was stated to have been drawn from
ock left over in the dealer’s warehouse from the season of
A second sample of the same brand, from goods made
the fall of 1899, was therefore drawn, 14029 and analyzed
th the results given on page 67.
~ Neither of these analyses, however, represent the goods sold
Connecticut in the spring of 1899, which were guaranteed to
be free from chlorine. The manufacturers stated that 14029
as made in the fall of 1899, and that the potash used was from
lot bought for and billed to them as high grade sulphate.
After receiving the analysis, investigation showed that the 50
ton lot sold to them as sulphate was largely muriate.
~ The Cleveland Dryer Co. requested another analysis of their
i‘otato Phosphate, 12665, page 69, because of a deficiency of
nitrogen and potash as shown by the analysis of this sample.
* It was impossible to find the goods on sale in the State after
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SPECIAL MANURES SAMPLED BY THE STATION.

Dealer.

ZO' Name of Brand. Manufacturer.
g \;
®
ﬁ -~
-
12627* High Grade Grass|Rogers Mfg. Co., Rock-

Vegetables . ...l.
Special Tobacco
Manure o0 el

Tobacco Grower. ..

Hess’ Tobacco Ma-
BHFE UL L Lol

12476% Seeding Down Ma-

nure

Ash Elements._._._

Economical Potato
Manure. o .2_ .

Tobacco Manure
Wrapper Brand. .

Hubbard’s Soluble
Tobacco Manure.

Potato Phosphate. .

Mystic Gilt Edge
Potato Manure. .
Hubbard’s Soluble
Potato Manure ..

Tobacco Ash Con-
stituents - vl

High Grade Soluble
Tobacco Manure.-

andGrain.l sl

Russia Cement Co.,

Boston . ccc .

Mapes F. & P. G. Co,,
News ¥orkl . Losin i
Rogers & Hubbard Co.,
Middletown

Lowell Fertilizer Co.,
Bbstom, o Selide [ 1]
C. M. Shay, Groton ____
Rogers & Hubbard Co.,
Middletown

Mapes F. & P. G. Co,,
New York

dallleaiton st L R O Manufacturer
Complete for Pota-|Russia Cement Co.,

toes, Roots and! Gloucester, Mass. .__|C. A. Young & Co.,

Gloucester, Mass. ._.| Granby

L. B. Darling Fertilizer
Co., Pawtucket, R. I.|\Loomis Bros., Granby_
S. M. Hess & Bro., Phil- Joseph Amstead, Wind-
adelphial (Pait il
Mapes F. & P. G. Co.,|Mapes Branch, Hart-

Doewr I VOEk i IS
Bowker’s Tobacco/Bowker Fertilizer Co.,

E.N. Pierce, Plainville.

Panielson; Ji. oo
G. W. Pomeroy, East
H. C. Aborn & Son,
Ellington

sor Locks

)52 s M el MR S
Bowker’s Branch....__
L. W. Dennison, Mystic.
C. M. Smith, E. Hart-
fard Lole Lokt 0TI
Geo. S. Jennings, South-
portie I B, gl
Henry F. Quintard,
Sound Beach _______
Mapes Branch, Hart-
ford iiie s ek ik
C. K. & H.'T. Hale,
Gildersleeve ____ . ___
W. W. Cooper, Suffield .
H. W. Andrews, Wal-
Lingrordis (0o 05
A. E. Kilbourn, East
Hartford Vi3, o8 il
G. C. Ingham, Saybrook
A. A. Snow, Clinton.___
Manufacturer . ._______
H. W. Andrews, Wal-
Ingford Lo oy A ias
A. E. Kilbourn, East
Hartford ../ el
Gl &, H. T Hale,
Gildersleeve ... ___.
Mapes Branch, Hart-
FORd . i e
N. H. Root, New Mil-
ford ..l St

valuation.

Dealer’s cash price
per ton.

between cost and

s
<
i
)
]
S
S
<
il
3
B

Nitrogen as

|

Nitrates.

1.40

95

E.15

3.50

1.38

.67
1.66

1.44

Total
Nitrogen.

Nitrogen as
Ammonia.

Nitrogen
Organic.

Found.

|
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ANALYSES AND VALUATIONS.
PHOSPHORIC ACID. PoTASH.
Total. Available, Found.
: 1 TR RO O s | E
gﬁ oo © 2 o =4 o S e ) R
) a o L e B |© < B
s RSN G L 16,61 L PR U 7 ol 4
3.7 | 5-68| 5.60| 1.25| 12.53 TE.28[Io T eg il Biga
4.5 | 5.34| 4.20| .54| 10,08 9:841- =~ | :33].13.10
4.9|4.70| 1.81| .22| 6.73 6.51 7.01 1.08| 9.87
33 | 5.54|2.26] 1.56| 9.36 7.80| o, 1.39 7.54
2.5‘---. SR IS b wen=|-=--|10.65| 10.65
___.i I3\ 7476 3. 0] TL.08 )" 7.89| 6.0 1.32|15.90
33| 4.70| 4.52| 1.18| 1040 | 9.22| 7.0 25| 7.04
;
33| 1.44| 3.94| 1.20| 6.58 5.38| 20| 1.44| 9.05
i
|
6.2 .26|5.09| .53/ 5.88 5.35|_.-.| 2.23| 11.43
5.01 1.46| 6.80| 2.70| 10.96 8.26| 70| .60 9.73
2.5"6.96 1.72| 1.00| 9.68 8.68| 0| .08 6.19
3.0 | 5.18| 5.06| 1.92| 12.16 10.24| S.0| 5.40, 5.40
|
5.0 | 1:14| 6.34| 2.54| 10 02 7.48| 7.0| 1.00 6.75
0.5 |----| 5.09| 1.20| 6.29 6.29|..--| 3.25|16.19
5.0|2.30 5.88| 1.86| 10.04 8.18|. ..l LB5l T2

Guaranteed.

|
|

12.5

&5

12.0

10.0

7.0

I10.0

15.0
6.0

S.0

70.5
10.0

6.0

5.0
5.0

75.0

I11.0

* See page 62.

* See page 62.
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>
e

SPECIAL MANURES SAMPLED BY THE STATION.

Station No.

Name of Brand.

Manufacturer.

Dealer.

128111 Hubbard’s

12606

12655

12450

12589

12604

12541

12330

12455}

12409

140291

12515
12473
12453

12518

and Grain-......
Oatsand Top Dress-
(T S T S,

Tobacco Manure ..

Grain Grower...._.

Fruit and Vine ___.

Complete Corn....

Corn Manure....__

Potato Manure__._._

Hubbard’s Oats and

Top Dressing -..

Complete for Pota-
toes & Vegetables

Tobacco Special and

Market Garden
Manure -~ . .
Bowker’'s Tobacco

Ash Fertilizer. ..
Potato Manure._...

Potato
Crop Manure....

Complete Tobacco
Sanure Si Lo Ll

Grass

and Root|L. B. Darling Fertilizer

Lowell
Boston iiL o llogt L
Armour Fertilizer
Works, Chicago-_..__

Lowell Fertilizer Co.,
Boston oLk, Koo

Rogers Mfg. Co., Rock-
falhateiing o 2RO R JA

East India Chemical
Works, H. J. Baker
& Bro., Props., New
Yorkl N SR SRy T
Mapes F. & P. G. Co.,
News Yorko o izl .o

Rogers & Hubbard Co.,
Middletown

Bradley Fertilizer Co.,
Bostons Lok, oL

W. E. Brightman, Tiv-
enton MRNE L piiakd )
Bowker Fertilizer Co.,
Bostonl (0l atde ¢
L. Sanderson, New

Haven

Co., Pawtucket, R. I.

East India Chemical
Works, H. J. Baker
Bro., Props., New

Rogers & Hubbard éo., Strong & Tanner, East

Rogers Mfg. Co., Rock- Manufacturer .
b1 i it MO AR L D. W. Spencer, Center.

Fertilizer Co.,

Winsted

braol L uZl 4 O T
Thos. Lee, Brookfield.
C. J. Benham, New
Hayen'i i io i
E. A. Buck & Co., Wil-
Itamntie) b =4 G 2 0

G. C. Ingham, Saybrook
H. A. Bugbee, Willi-
11205 15 ¥ SN SR AL e
Thos. Lee, Brookfield..

N. H. Root, New Mil-
fofdl o s div vl

Wm. Stevenson, South
Glastonbury ________
Mapes Branch, Hart-

A. N. Clark, Milford..
H. W. Andrews, Wal-
higgforgiosd o s 0l
W. O. Goodsell, Bristol
Manufacturer _ ... ...
C.. O Jelliff & Ca,,

Sonthport. o .. il
J. M. Todd, Forestville_

William Crane, Broad
151011 S S A O Y
Bowker’s Branch Hart-
ford L L8 Lo it At
A. B. Morse, Guilford.
Manufacturer . .....__.
A. L. Kinne, Terryville_
Hotchkiss & Templeton,
Waterbury- - 22...
J. S. Warner, Glaston-

bury wde, s g L i

Wm. Stevenson, South
Glastenbury. 2 L.,

Dealer’s cash price

42.00 ’

1 See page 62.

1 See page 63.
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ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Total Total. Available. Found.
Nitrogen, . h
8| g k- %
2 A 4 . ksl L) y o e o ! 2
SRR RE AR R IR R IR A R
| e R - L B 8 - R A 4 [ 08 AL
7z Z e 10 @ & i sl i 1
o e S RS s o2 .03| 72.5
el 30| 2.18 2.57| 2.5 |- |----|----| 17.47| 265 13.03|13
39 1.77/6.65| 6.3 | 1.765.73 1.53| 9.02| 9.0 7.49 ----| 8.30| 8.30| 7.5
38| 3.12| 5.24| 2.9 |4.92| 1.56| .26| 6.74| 7.0| 6.48 6o| .45 941 So
----|1.92| 1.92| 2.7 | 3.50| 6.43| 2.67 12.60| 70.0| 9.93|----| .37| 2.80| z.0
.30| 3.48 3.78| 3.7 | 5.76| 2.39| .73| 8.88| 9.0 8.15 8o .85 6.00| 6.0
----|2.49| 3.73| 5.6 | 4.78| 5.19 1.66| 11.63| 8o, 9.97|----| 7-09| 7.09| 7.0
1.47| 2.08| 4.25| 4.0 |5.30| 1.81| .58| 7.69| 7.0, 7.1I 6.o| 7.92| 7.92 7.0
1.52| .54|3.84| 3.6 | 3.04| 5.52| 1.48 10.04 S.o| 856/ So| T.4I 7.63| 6.0
LU e ERR LR il B L A ) Rl SR G W R T 7
|
----| 2,60 3.33| 3.7 |4.01|3.93) 1.83| 10.67| 9.0| 8.84| So| 7.19| 7.19| 6.0
.--.| 1.84]3.52| 3.7 |4-48| 4.68| 1.84| 11.00| 9.0| 9.16| S0 gi281 - 2T N0
. 60| 73.0
eewo| .11|3.23| 3.0| .18]|6.98|5.06| 12.22|....| 7.16| 5.0| .39| I2. 3
e 2.92 glg i.é 3.33| 4.53| 2.20| 10.06| g9.0| 7.86| 5.0| 5.86| 5.86 6.0
.20| 2.28| 3.00| 2.9|7.23 2.931 .35| 10.51| 70.0 10.16| 7,0| 7.96| 7.96/ 7.0
2.91| 1.32| 4.66| #.5|4.13|1.37| .93 6.43|----| 5.50| 40| .73|11.03| 70.0

t See page 62.

1 See page 63.
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5 AR B A S ANALYSES AND VALUATIONS— Continued.

. NITROGEN. PHOSPHORIC ACID, Porasm.
i § TR [oTotal | Total. . Available. Found.
4 a : S _Nitrogen. S 5
S Name of Brand. Manufacturer. Dealer. @ 8 § i M ! A 1 8 b
i o 5 %8| %8| oE | o8 . S el S TR b4 sl
3% = : = £ 8 ) 2] 8 @ ° =
3 . g~ 3 AR PR ECH IR B - - A BT -
Vi e e e i |
12817 |[New England Po-/Crocker Fertilizer and|/C. F. Tallard & Son, \ ; 6
tato and Tobacco| Chemical Co., Buf-| Broad Brook._..__._._ $30.00 .| 3.16|3.16| 3.7 |3.18| 4.26| 1.93| 9:37|---- 7.44| C.o| 2.40| 5.36| 5.4
Grower _...._._.. fale: Ny e et bl Latimer & Williams, So. Tt
Goventry'tLL . (I 0 31.00
William Orr, Southing-
L (o) ¢ g S L 30.00
12392 |[New England Po-|Crocker Fertilizer and|S. E. Dowd, Clinton_..| 32.00 -..13.35/3:35| 3.3|3.41| 3.86| 1.66| 8.93 ----] 7.27| 60| 1.87 4.92| 5.4
tato and Tobacco| Chemical Co., Buf-/Haley & Chesebro, .
Grower . L. oo falo) NNl 0o et Stonington..._.._._. 38.00 “.
30.00 |
12428 |Complete for Corn, Russia Cement Co., |E.N. Pierce, Plainville.| 20.00 1.00| .38 2.60| 3.08| 7.7 |4.13| 5.21| 1.65| 10.99| 9.5\ 9-34|----| 9.74| 9:74| 95
. Grain and Grass.| Gloucester, Mass.___|J. M. White, Bristol -__| 43.00 g ‘ 6
12456t Hubbard’s  Grass Rogers & Hubbard Co.,Manufacturer - ___.___ 38.00 ol 30| 310|205 |l o foaoo|lii] 16.08] 26.5) ‘oo |.--.| T0.63| 10.03) 72 5
andiGraim i Lo Middletown ....__._. John Bransfield, Port- i ‘
' 1T e U S R 37.00 \
12347 |Bowker’s Early Po- Bowker’s Fertilizer Co.,|J. F. Buckhout, Green- i
tato Manure_ ... Boston!("-_ AT Prichin U A I el dhe 35.00 r.10|....| 2.32| 3.42| 3.0|5.05| 2.79| 1.23| 9.97 9.0 8.74| 7.0 7.09| 7.09 7.0
§ Bowker’s Branch, Hart- i |
fordiime o Dol s iUl L 35.00 |
H. B. Sherwood, South- i
o7 e) 1 s Nl b B Ul 33.00 |
E.B. Clark o, , Milford| 32.00 !
gl bt 34.00 1
12812}|Potato Manure....|Quinnipiac Co., Boston|G. W. Williams Co., ‘ 6
New London ....... 31.00 .| 3.13 3.13| 25| 3.26| 3.19| 3.77| 10.22| 7.0, 6.45| 6.0 6.50, 6.50| 5.0
12512 |Stockbridge Top |Bowker Fertilizer Co.W. B. Martin, Rock- T i . o
Dressing ._.._._. Bostaniulieell T viileis S L S g 37.00 2.60|....| 2.22| 4.82| £8|6.51| 1.78 .32| 8.61 b0 8.29| 40| 6.07| 6.07| 6.0
12433 |Complete for Corn|Bradley Fertilizer Co.,|Conn. School for Boys, g ‘
and Grain....... Bostoguilidiid. Ll L Merideps . U001 T 30| 42 2.15|2.87 3.7 |4.18|7.28| 1.41| 12.87| 73.0 11.46| 72.0| 5.12| 5.12| 3.0
S. J. Stevens, Glaston- ¥ ‘
Bumpiai s tage et o L 33.00
12429 |Potato Fertilizer._.|Russia Cement Co.,|A. R. Manning & Co., ‘
Gloucester, Mass. Ll WangielD | 00 . 100 32.00 52|....| 1.83] 2.35| 2.0|4.88| 6.612.79| 14.28 77.0/ 1149 -._.| 542 542 5.0
J. M. White, Bristol---| 43.00 i Bt ‘ i
12449 |Hubbard’s Potato/Rogers & Hubbard Co.,(Manufacturer . .. .. ... 30.00 70|-...| 1.21| 1.91| 2.0|8.99| 3.16| .60|12.75| zoo] 12.15| ¢.0| 5.13| 5.I3} 5.0
Phosphate _.___. Middletown _.__.___ G. W. Dennison, Say- il
: broglee aal 2. SUlED 30.00 8 s
12395 (Fruit Fertilizer.... M. E. Wheeler & Co.,|G. C. Ingham, Saybrook| 24.00 ooodoiooloooo| 8.84] 5.43| 2.00| 13.27|---.| 11.27| 70.0| 8.33| 8.49| &0
Rutlandy V07 1 D. G. Chesebro, Center A {
SROTOR ol s S 28.00
Dwight Gallup, Old
Mgstic ton - so Kl 26.00 |
12479 |Essex Tobacco Russia Cement Co,|W. W. Cooper, Suffield| 34.00 1.46....| 1.54] 3.00| 2.5 | 4.91| 6.88| 2.31| 14.10| 2.0 I1.79|----| 05| 3.2I} 2.5
Starteri .2l L. Gloucester, Mass. .__|]. B. Parker, Jr., Po- R
quaonoclealiin NN 31.00
32.50 8 8
12665t Potato Phosphate... (llleaveland Dryer Co.,|A. H. Bates, Windham_.| 26.00 10.16| 80| 2.80| 2.80| z.0
OBTSRIES EUIRCLEd

ceee|oaa-| 1.097| 1.97| 2.2 |6.44| 3.72| 2.23 12.39l-_--

i b { See page 63.
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Station No.

Name of Brand.

Manufacturer.
/

&

Dealer.

12331 Fruit and Vine Ma-|Mapes F. & P. G. Co.
New Yotk e A0y

12666+

12432

12652
12336

12638
12658

12332

12485

12605

12379

12662
12534
12596

12403

Market Garden..
Complete Potato
Manurel' 1l S

Conn. Wrapper
Brandi3ia: 1i e

and Vegetable___

Groton Corn and
Grrain Gl ol el
Potato Manure._..

Grass and Grain

Spring Top Dress-
ing
Tobacco Fertilizer-

Complete Potato &
Vegetable

Vegetable and Vine

Special Potato Ma-
o e 2 B

Northern Corn
Special

b ¢ 4010 PRI | O )

Tobacco Special &

Stockbridge Potato|Bowker Featilizer Co.,

w

erton, R{E.. it 8 1)
East

York

Co., E. Buffalo, N. Y.

Boston

C. M. Shay, Groton.__.
Lister's Agric. Chem.
Works, Newark, N.J.
Mapes F. & P. G. Co,,
New York

Bradley Fertilizer Co.,
Boston

Rogers Mfg. Co., Rock-
fall

Read Fertilizer Co.,
New York

Crocker Fertz. & Chem.
Co., Buffalo, N. V...

W. E. Brightman, Tiv- William Crane, Broad
India Chemical|Saxton & Strong, Bris-
Works, H. J. Baker
& Co., Props., New John Hartz, Burnside. .

Milsom Rend. & Fertz. G. W. Barnes, Poquon-

,|Birdsey & Foster, Meri-
Mapes Branch, Hart.
oo+ i e L e S EE, VB

Brook

tol

aclal  WHES LI STy
E. B. Clark Co., Milford
Bowker’s Branch, Hart-
o LIBE S My BRI 1

Manufacturer..__._._.
A. N. Clark, Milford ..
Birdsey & Foster, Meri-
denftEaGIER St el
Mapes Branch, Hartford
S. J. Stevens, Glaston-
Durgl RS 1 A A ¢
W.W. Cooper, Suffield .

F. S. Bidwell, Windsor
Locks

R. H. Hall, East Hamp-
ton

Adams & Canfield,
Winnipauk ..______.

Albert Bender, Glen-
ville

F. M. Loomis, North
Granby

Great Eastern Fertilizer
Co., Rutland, Vt

Potato Manure....

proved

Wilcox Fertilizer
Works, Mystic

J. W. Dennison, Mystic
Tobacco Starter Im-|Mapes F. & P. G. Co., Mapes Branch, Hartford
Southington Lumber &

New York

S. A. Post, Westbrook .
Strong & Tanner, East

Winsted .. -AEdie
Lewis Ford, Norwich. .
Manufacturer . ac 2 82!

Dealer’s cash price
per ton.

$38.00
37.00
35.00

39.00
40.00

35.00
34.00

36.00
3%7.00

25.00
34.00

39.00
38.00

32.00
38.00

34.00

32.00
32.00

31.00
30.00

28.00

35.50
31.00

20.00
29.00
27.00
25.00

33.00

Feed Co., Southington

33.00

/ Valuation per ton.

$24.96
23.58
26.28

23.52
24.80

23.24
18.96

17.55

21.37

t See page 63.

Nitrogen as
Nitrates

1.02

1.66

.56

49

.56

49

I.51

SPECIAL MANURES. 71

ANALYSES AND VALUATIONS— Continued.

NITROGEN. PHOSPHORIC ACID, POTASH.

Total Total. Available. Found.
Nitrogen. : : 3
9.9 B i % 3
g8 | gt : e ol ol R S b dee RREE s o
Sl I - S -l - I O
—..|1.63| 2.18| 1.7 | 3.15| 3.81| .93| 7-89 7.0} 6.96| 5.0 | 1.04|13.05 10.0
R
_..-|2.84| 3.54| 3.7 | 5.24| 3.49| 1.89| 10.62 9‘0‘ 8.73 80| 6.60| 6.60| 7.0
f |

1.28| 1.64! 3.69| 7.0|4.94| 1.85| .58; 7.37| 6.0, 6.79| 5.0| 7.22|10.84| z0.0
.I8| 4.03| 4.21| 4.7 | 5.1I| 2.42| 2.22| 9.75| 9.0/ 7.53| &o0| 5.02| 5.02| 5.0
gl L 2.48 3.50| 7.2|5.21{2.85 .83 8.89 6’.0‘ 8.06| 6.0| 9.42 | 9.42| 70.0
12| 2.57| 2.69| 1.8|3.61|3.15| .96| 7.72/ 9.0 6.76| &o0| 3.54| 3.54| 2.5
74| 2.61| 3.35| 3.7 |6.17| 1.89| 1.54| 9.60/ &35| 8.06 75| 6.44 | 6.44; 7.0
71| 2.83| 5.20| 4.9 | 2.90| 2.23| 1.07| 7.20; 6.0 5.13| 5.0| 7.44| 7.44| 7.0
.36/ 2.43 5.35 3.316.86| 2.08| .57/ 9.5I| 70.0| 8.94| S0 | 5.97| 6.13] 4.0
----| 1.87] 2.36| 2.7 | 7.14| 4.54| 1.16| 12.84| 70.0| 11.68|.--.| 4.87 | 4.87| 5.0
b JuhnBalin.82 }.7 5.48| 1.72] 46| 7.66| 7.0/ 7.20 b.0| 8.05| 8.05| S.o
----| 4.00{ 4.00| 3.7|6.03|2.86| .70| Q.59|._-.| 8.89| 80| 4.75| 4.75| 5.4
----|2.54| 3.10| 7.0|6.86|2.51|1.20| I0.57|--..| 9.37| &o| 2.10| 2.I0| 2lo
----| 2.04| 2.53 2.012.90 3.73| 2.13| 8.76] 7.0| 6.63| 6.0| 4.91| 4.9I| 4.5

.68| 2.17(4.36| 4.7 | 2.03| 6.06| 1.97| 10.06| S0 8.09| b.0| 0.85| 2.13| 1.0

1 See page 63.
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CONNECTICUT EXPERIMENT STATION REPORT, 1899:

SPECIAL MANURES SAMPLED BY THE STATION.

Station No.

Name of Brand.

Manufacturer,

&

Dealer.

12328 Corn Manure

12815 Potato Phosphate _ .

12490

12436

12465

12631
12590

12427

12621
12647
12408

12344

12405

12533

Potato Phosphate ._

Americus Potato

Manure .00 4 04
Special Potato Fer-
tilizep Aoy i 6 o
Stockbridge Corn
Manure

Grass and Oat Fer-
tilizer

High Grade Potato
Manure

Vegetable, Vine and
Fohaceoukt bs Ll

Potato and Truck
Manure

Special Potato Fer-|
tilizepiabie |

Bowker’'s Tobacco
Starter

Mapes F PG Col
New¥Vorks ool

National Fertilizer Co.
Bridgeport

H. F. Tucker Co., Bos-
ton

Bowker Fertilizer Co.,
Boston

Quinnipiac Co., Boston

Williams & Clark Fer-
tilizer Co., New York
Lister’s Agricultural
Chem. Works, New-
aRlo AN T oo L B0t
Bowker Fertilizer Co.,
Boston

Birdsey & Foster, Meri-
deniit gy o1 Sl
Mapes’ Branch, Hart.
TOrd) Lo as ok
,|Gault Bros., Westport _

Ansonia Flour & Feed
Co., Ansonia_.._..___.
G. & A. H. Williams, E.
Ehartfordiigus, et iy
C. J. Goodale, Glaston-
Byl L ity
L. A. Fenton, Norwich
EQunual iy
Bowker’s Branch, Hart-
tordioil Vg el
City Coal & Wood Co.,
New Britain .. __..
J P. Lathrop, Plainfield
C. A. Young & Co,,
Damelson

s E Leonard & Son,
Jeweth Gity 1o 1
J. P. Little, Columbia. .
W. O. Goodsell, Bristol
Clty Coal & Wood Co.,
New Britain

M. E. Wheeler & Co.,
Rutland, Vt. _

Packer’s Union Fertili-
zer Co., New York..

Co., Rutland, Vit

M. E. Wheeler & Co.,
Rutland, Vt

D. G. Chesebro, Center

Groton 2L b bEiil)

J. F. Blakeslee, North

Haven, L oo asiilety

S. M. Hess & Bro., Phil-/C. 1. Phelan, West
adelphiq, ;SR B Suffieldt 2 aarl i

----.|E. F. Strong, Colchester
Qummplac Co., Boston|C. Buckmgham, South-

0. S. Rogers, Essex
Nelson Dayton,

A. S. Bennett, Cheshire
Great Eastern FertilizerJ. W. Palmer, Stamford
Silas Finch, Greenwich

Dwight Gallup, Old

M. S. Treat, Woodmont

port

N.e_v;r
London

Mystic

per ton.

®
=
=
a
a
3
©
»
o
&
©
©
(=]

Valuation per ton.

ation.

valu

SPECIAL MANURES. 73
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
- Total Total. Available. Found.
Nitrogen. g 'g
24| 84 gg < | 8 5 . k: s
= g - 5 & : gl 3 s Ak
et ECH R N P R S R -
77| .18 |1.56 2.51 2.5 |3.63 |5.60 |1.58 |10.81 |70.0| 9.23 | S0| 6.29| 6.29| b.0
.50 |1.77 |2.27 | 2.0 [4.11 [2.42 [1.91 | 8.44| 80| 6.53| 6.0| 9.00| 9.00| S0
61 |_...|1.65(2.26 | 2.04.53 (2.85|2.14 | 9.52| g.0| 7.38| S.0| 6.80| 6.80| 6.0
38 |....|2.30 (2.68 | 2.3 [7.63|3.91 |1.16 |12.70 |72.0 |11.54 | 8.0, .92| 3.96| 3.0
21 |..__|2.06|2.27 | 2.7 |4.90(3.93(3.16 [11.99 | 9.0 | 8.83 | 80| 3.19| 3.19| 3.0
29 |----|1.88 |2.17 | 2.7|5.93 |2.97 |2.51 |IL.4I | 9.0 8.90| 8.0/ .40| 3.17| 3.0
~--.|1.86 |1.86 1.7‘6.08 3.16 |1.84 (11.08 | 9.0| 9.24 | & 0| 2.04 | 2.94| 3.0
68 |_.._[2.64|3.32| 3.0 i7.39 2.06| .49 | 9.94 |70.0| 9.45|....| 6.84| 6.84 | 6.0
\
cofecis|oaas|%..]6.99 [4.00 |1.45 |12.44 |..-.|10.99 |77.0] 2.28 | 2.28| 2.0
cdoile--.|1.43|1.43 | 7.2 |4.19 |2.81 |1.53 | 8.53| 7.0| 7.00 6.0| 5.24| 5.24| 5.0
Leoleei_|2.23|2.23| 2.7|7.39|1.80 | .55| 9.74|----| 9.1g| &.0| 6.32 | 6.32 6.0
ceolaaa|227i2.27 | 2.7|7.20]2.04| 75| 9.99 |----| 9.24 | 8.0| 5.97| 5.97| 6.0
ceeo|oio_|2.41 [2.41| 2.7|6.50|2.94 |1.05 [10.49 |----| 9.44 | 80| 3.43| 343 | 33
—--.| .55 |2.10|2.65 | 2.5 (4.26 |4.41 |1.13 | 9.80|.--.| 8.67 &8.0| 5.90| 5.90| 6.0
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™
CONNECTICUT EXPERIMENT STATION REPORT, 1899.

SPECIAL MANURES SAMPLED BY THE STATION.

"Station No.

Name of Brand.

Manufacturer.

.

Dealer.

12377

12393

12388

12394

12401

12430

12499

12513
12353%

12406 Corn Fertilizer ___.

12212

12345

12495

Potato Phosphate..
Potato Fertilizer._.

Potato Fertilizer...

Corn Phosphate ..

Corn Fertilizer

Celebrated Special
Potato Fertilizer.
Potato Fertilizer_ ..

Bowker’s Potato
and Vegetable
Potato Manure....

Standard Special for
Potatoes
Potato Manure ...

Havana Tobacco
Grower

=

Williams & Clark Fer-
tilizer Co., New York

Bradley Fertilizer Co.,
Boston L 34 N B

Cumberland Bone-
Phosphate Co., Bos-

Williams & Clark Fer-
tilizer Co., New York

Russia Cement Co.,
Gloucester, Mass.

E. Frank Coe Co., New

Clark’s Cove Fertilizer
Co.,New York______

Bowker Fertilizer Co.,
Boston, Mass.

M. E. Wheeler & Co.,
Rutland, VRl 0.0 fae

Standard Fertilizer Co.,
Bosvom il (ol e
Bradley Femhzer Co,,
Boston

M. E. Wheeler & Co.,
Rutlang, W6 .. L. ..

Geo. Beaumont, Wal-

lingford bacy_ oLl
J. G. Schwink, Meriden
P. Schwartz, Chester-

fi 70 MR L IR MRS s
D. L. Clark, Milford .__
Kahn Bros., Yantic_...
Thos. McLyman, Green-

o | i R R L
D. C.Spencer, Saybrook

F. L. Dimmock, New
Fondony =l DAY
C. F. Boswell, Preston._
E. N. Pierce, Plainville
A. R. Manning & Co.,
Yantic
Irving Lockwood & Co.,
New Canaan ... .0

J. R. Babcock, Mystic..
P. J. Bolan, Waterbury
E. Bishop, New London
J. M. Burke, So. Man-
chesterti iyt i ol

Bowker’s Branch, Hart-
3 {04 o WSDY CITATHN I SN DRI
,|C. Buckingham, South-
POREI LUl L S
Olds & Whipple, Hart.
1oy s SR N g NS
G. C. Ingham, Saybrook
Dwight Gallup, Old
Miysereil L o, 2obein
D. G. Chesebro, Center
Groton . 5o o AT
H. F. Child, Woodstock
D. L. Clark, Milford._._
Kinsella & Smallhorn,
New Canaan_..__._..

E. E Pitney, Ellington

Dealer’s cash price
per ton.

$32.00
30.00 |

32.00
20.00 |
27.00 |

30.00
30.00
20.00 |

20.00
28.00
34.00

32.00

35.00
33.00
30.00

35.00
28.00

33.00
30.50

33.00

28.00

33.00
31.00
25.00

27.00
26.00

30.00
30.00

32.00
31.00

40.00
37.00
38.50

Valuation per ton.

$18.3‘

17.64
17.6

* See note, page

63.

9
8.6

SPECIAL MANURES. 75
ANALYSES AND VALUATIONS—Continued.
NITROGEN. PHOSPHORIC ACID. POTASH.
Total Total. Available, Found.
Nitrogen. . %
Ba| 84| 4 ¢ P g 3
el e8| gF . A 1A s & T ; B
BrlET 20| 2|07 |8 (4| 8|83 & 87 8| a |8
| ot TR G e T TG T i
1 |----|1.86 |2.57 | 2.5 [3.04 |4.49 |2.21 | 9.74 | 7.0| 7.53 | 6.0| 4.83| 4.83 5.0
1
26)....|1.9012.16 | 2.7 15.65 |3.33 |2.80!11.78 |77.0! 8.98 | 9.0! 3.30| 3.30, 3.3
15 |....|1.89 |2.04| 2.0 |6.91 [3.01 [2.00(11.92 |77.0| 9.92 | 9.0| 2.97| 2.97| 3.0
32 |----|2.00|2.32 | 2.0(5.84(3.24 |2.38 |11.46 |70.0| 9.08 | 9.0 | 2.14| 2.14| 1.5
40 [....|2.10 (2.50 | 2.0(3.84 (6.93 |3.20 [13.97 |77.0|10.77 |----| 3.36| 3.36 | 3.0
~...| .30|1.45|1.75 | 7.7 |7.02 |2.20 [1.97 |11.IQ [z0.0| 9.22 | &0| .40 4.17| 4.0
26 |.--.|1.95 |2.21 | 2.7 |6.59 [3.32 |2.12 [12.03 | ¢g.0| 9.9I | &0 | 346 3.16 | 3.0
|
38 (.-..]2.18|2.56 | 2.7 |7.57 |2.36 | .89 |10.82 |z1.0 9.9'3, 9.0| 4.16 | 4.16 4.0
68 |....|1.04 [2.62 | 2.5 (3.18 |4.37 |2.33 | 9.88 | 7.0| 7.55| 6.0| 4.67| 4567 | 5.0
|
|
eeio|o--_|1.80|1.80| 7.6|6.72 (2.44 | .95 |10.11!| &0 | 9.16| So| 2.29| 2.29| 2.0
|
35 |----|1.83 |2.18 | 2.7 (5.38 (3.16 |3.23 |11.77 | g.0| 8.54| 80| 328 3.28| 30
\
.68|....|1.82(2.50 | 2.0(3.89|2.45 [2.49 | 8.83 | &o| 6.34| 6.0| 548 548\’ 5.0
—ece|e---|3.17|3.17| 2.9|4.99|2:57 [1.02 | 8.58 |__.__| 7.56| 6.0| 3.33| 6.84| 7.0
* See note, page 63.
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SPECIAL MANURES. 77
SpPECIAL MANURES SAMPLED BY THE STATION, " ANALYSES AND V ALUATIONS—Continued.
NITROGEN. _ PHOSPHORIC ACID. PorasH.
-g — Total Total. Available. Found.
: N f Brand Manufact ] Deal % b § S g 3
o ame o rand. anufacturer. ealer. @ @ a . - O
P 8. | 84| S3 | o9 g IR O ] i ; i Lo b
12540 Grass and Oat Phos-|Great Eastern Fertilizer
] phatesie Ll aoy Co., Rutland, Vt..__. H. S. Harvey, Windham $20.00 R R S ---l4.37(6.98 | .93 |12.28 |_.__|IT.35\77.0| 1.90| 1.90| 2.0
12663 |High Grade Potato|E. Frank Coe Co., New|]J. O. Fox & Co., Put- /
Fectilizer. doly. YVoilone ok ol Ly Bapyelo S 00 T 38.00| o .38 | .16 |2.09 2.63 | 2.4 6.28 2.06 |1.70 |10.04 | 9.0 8.34| 7.0| 17| 657) 65
12376 |Bowker’'s Corn Bowker Fertilizer Co.,|H. E. Kelsey, West- |
Phosphate _______ Rostoniis ohiors e brookisLua.l gy 30.00 | o I R 1.89| 7.5 7.76 12.84 1.36 II.96 7001060 80| 2.18| 2.18| 20
Lewis Dowd, Madison_| 30.00 |
12434 |Corn Phosphate....|Bradley Fertilizer Co., G. W. Eaton, Bristol __| 31.00 B |.._|2.15 |2.15 | 2.7 |6.50|3.22 |2.19 \IT.QT 170.0| 972 90 i el
Bostan: 7 SSenE e S. J. Stevens, Glaston
buryi-J oo S ob liol 30.00
12390 Animal Corn Fertili-|Packer’s Union Fertili- O. S. Rogers, Essex .__| 33.00 BL1Ls. 12,58 12,58 | 2.5(6.502.83 | 98 10.31 | 9.33| &0 219, 2.19| 2.0
ZETNI L/ s g zer Gos, NLV L] Gl Nelson Dayton, New ‘
Londonsiodiloiiosl 30.00
{ e % 3I1.50 ]
12410 Bowker’s Potato and|Bowker Fertilizer Co., H. E. Kelsey, West-
Vege[ab]e Phosi! WBostonL s sane ol braoley Lk lete e 34.00 2o0|....|1.67 (187 | 7.5 7 10 3. I7 1.68 |I11.95 |77.0 |10.27 | 9.0 2.18| 2181 2.0
pPhatee I ) Linsley & Lightbourn,
New:Haven.|....0. .00 35.00
. i 30.00 :
12607 |Potato Phosphate ..|Berkshire Mills Co., Z. J. Hinman, Collins- ‘
7 ¥ Bridgeport -......-. v{ne ________________ 32.00 oo|oee-|2.07|2.07| £.6|3.10(3.90 |4.85 1185 | 80| 7.00| 60| 4.78) 478 | g0
J. W. Palmer, Stamford, 32.00 ‘
Manufacturer - ... ... gE | |
12496 Ammoniated Corn|Crocker Fertilizer and F. M. Loomis, North| |
jiid Phosphate ... ChEgical Lo B G e 34.00 eoe|io--|2.08|2.08| 20 7. 36|3 1.22(12.33 |.-.. ILII J0.0| 1.43| 1.43| 7.6
fall PN Y e L C. F. Tallard & Son, ‘ ‘
Broad Brook _._._... 28.00 |
12478 |Special P Fer-|M d. & F WB e |
12 ecia otato Fer-|Milsom Rend. ert. G. arnes, Poquon- [
47 i bl Gl BB NV [ 5eR i 34.00 oe|eo-.|1.64|1.64 | 7.6(4.58 |2.58 |1.41 | 8.57 |z0.0| 7.16| §o| 6.40| 6.40| S0
|C. H Davis, Guilford -| 31.00
12582 Good Grower Potato|Williams & Clark Fer-|
Phosphate _ ... tilizer Co., New York S. G. Brown, Norfolk__| 28.00 | <mme|----|145 |1.45 | 1.2/4.72 2.5 |1.42 822 L 7'2;% ggl ggf igi J;z
12484 Corn Fertilizer-_.__ Milsom Rend. & Fert./C. H. Davis, Guilford..! 28.50 eoo|s---|2.40 2.40 | 2.5|5.10|2.66 1.92| 9:08| 9.0| 7.7 i ¥
Co,, E. Buffalo, N. Y.|G. W, Barnes, Poquon-|
Qoo s i L MU g 31.00
A 29.75 8 62 |12.06 |70.0| 9.44 | g.0| 1.76| 1.76| 15
124%70 Corn Manure . ... Quinnipiac Co., BostonS. V. Osborne, Branford| 32.00 .38 |----|1.04 [2.32 | 2.0|5.87 3.57 |2. - 3 A
|R. B. Witter, Brooklyn| ...
12535 High Grade Tobacco|Bradley Fertilizer Co.,|
Mantre & . oos g §5 e e !Loomxs Bros., Granby_ 45.00 i - 113:97 1.85 (5.82 58 1.25 |4.53 1.81| 7.59 6.o| 578 5.0 1.5810.48 | 10.0
12472 |Special for Potatoes|Standard Fertilizer Co., W. B. bhamberlam &
472 Sp Bt e e | Son, Colchester ... .. A 21 |....|1.91 |2.12 | 2.7|6.19 |3.14 |2.IT |11.44 | 9.0} 9.33 g0 '3'38 338| zo
1 Howe & Son, So.
| Glastonbury ... ... 4.00
12645 Grass and Grain Fer-|Pacific Guano Co., Bos-|/Carlos Bradley, Elling-
45 T R N ATE e e 2 o TS E i PO e }_, ______ _g_ 24.00 ceoaleeodlniay 11| 0.8(5.42 |2.85 (1,73 |10.00 | &0 8.27| 7.0| 1.58| 1.58| 7.7
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SPECIAL MANURES SAMPLED BY THE STATION.

2
r o
) Name of Brand. Manufacturer. Dealer. 3
Z pet
g %S
= e
8 §&
7} > (s
¥
12447 (Wheat and Corn |(Niagara Fertilizer W. R. Atwell, Durham_|$28.00
Prodneeris .. it Works, Buffalo, N. Y.|H. A. Kinne, So. Glas-
CONDYES s L Lo 28.00
12407 |Oats and Clover |Packer’s Union Fertili-|O. S. Rogers, Essex _..| 24.00 |
Fertilizer- ... __ zer Co., New York __|A. S. Bennett, Cheshire, 2I.00 |
22,00
12630 |Potato, Hop and |Milsom Rend.and Fert./George D. Fairchild,
Tabacco s da. s Co., E. Buffalo, N. Y.| Bloomfield_____.___. 3I1.50
12483t Potato, Hop and |Milsom Rend. and Fert./Chas. H. Davis, Guil-
Pobacep 0y % Ga.; BExBufialoy Ny Vil ford oL 1826w 8 29.50
G. W. Barnes, Poquon-
1] AR SRR IS b B 32.00
31.00
12653 (Wheat, Oats and |Milsom Rend. and Fert.
Barley Phosphate| Co., E. Buffalo, N. Y.|]. R. Gilbert, Gilead_.__| ___.
25.00
12649 (Potato Special_.._. Pacific Guano Co., Bos-|J. O. Fox & Co., Put-
17 et D e S8 IR e namy LUl s 36.00
12446 |Potato, Tobaccoand|Niagara Fertilizer H. A. Kinne, So. Glas-
Hop Fertilizer-..| Works, Buffalo, N. Y.| tonbury ._._...____._ 33.00
W. R. Atwell, Durham.| 33.00

Valuation per ton.

2.

{ See page 63..

Sampled by Private Individuals.

12281. Ten Per Cent. Potato Fertilizer, made by the Pres-
ton Fertilizer Co., Brooklyn, N. Y. Sampled and sent by O.
G. Beard, Shelton.

12445. Tobacco Ash Elements, made by the Bowker Ferti-

lizer Co., Boston, Mass.

West Suffield.

Sampled and sent by H. M.

Rose,

SPECIAL MANURES.

ANALYSES AND V ALUATIONS—Continued.

79

i NITROGEN. PHOSPHORIC ACID. PoTASH.
Total Total. Available. Found.
Nitrogen. : 5
Balee | oe| F Bk L . | @ 2
53 g | 8 : P 3 s . - " g
g2 |2° Bilatiitig [ 8| &8 & |8 LN G
.l._.l1.86 |1.56 | r.2|4.82|3.88 |1.87 |10.57 |----| 8.70| 80| 2.15| 2.15| 2.2
S Ll 14.96 16,13 | 1520 [12.29 | - - - -1 1X.0Q |10 | (BT | LT[ 2:0
.| .12 |5.04 |2.06 | 2.7 |4.28|3.26 1.15| 8.69 g.0| 7.54 | &o0| 3.73 | 3.73 | 40
o |...|2.06|2.06| 2.7|4.86 |2.55 [1.51| 8.92| g.0| 7.41| &0| 3.24| 3.24| 4.0
eoo|one-|t29 |1.29| 7.2]4.88 (288 (1.34 | Q.10 |..-.| 7.76 | &0 | 1.69| 1.69| -2.0
24 |...-|2.00|2.24 | 2.0|4.32 [4.42 |3.53 |12.27 | 9.0 | 8.74| 80 2.99| 2.99| 3.0
el |1.67|1.67| 1.6]|4.80|3.31| 85| 8.96| S0 8.11| 0| 3.14| 3.14| 27
1 See page 63.
ANALYSES AND VALUATIONS.
12281 12445
Nitrogen as nitrates.........c...c-.s 0.34 L
Orgathe Wil At oS e T B L 1.89
total i d o e e 223 e i
Soluble phosphoric acid............. 4.13 trace.
Reverted phosphoric acid............ 6.36 8.57
Insoluble phosphoric acid............ 3.68 2.52
Motal sphospharic acid. .. hves e oo i 14.17 11.09 -
B asemutiate Ll ol Sl N el 0.24 1.80
Motash | total e Sl i o L Sl 0.24 15.13
fiast iped iton P40, CULI U, SO D $30.00 $30.00
IWalnation pér ‘ton (1L lilad, s oot 24.27 22.73
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HoMeE MiXTURES. FORMULAS AND

ForRMULAS, POUNDS PER TON OF MIXTURE,
e 3 i

Made by g ! E s 3

s 3 s | = & &g S| =

Z bl s 3 8 ] B0 15} 5

p . A T o g (g2 8| ¢

s y g it ke |t ¢ [ gliliee 2| 3

3 2l 812|882 |4 S| 5
#|l®d || a|AlA a | g

12178 |S. D. Woodruff & Sons, Orange| 100 | 800|____|._..|-___|- 800

12298 |A. C. Innis, Stratford ._...... 200 |r200|_._.|-___|--__|200|. - |-o-- Zgg
12341 |J. H. Blakeman, Oronoque...|..__| 833|.._.l..._|.._.|..._| 833 i 33
12342 |J. G. Schwink, Meriden...... Lo0 780 . shubls. b la o kg eoil 200, 203
12372 |F. T. Bradley, Saybrook...._. gat dxdoob. Wil i sl ailegeiis ont |- 400
12462 |Hiram B. Atwood, Watertown| 150 | 800|__._|._..|....|....|650 I 400
12568 |N. D. Platt, Milford _._._.._. IO 41666 |5 o2zl 167 11666 (4325 Ll 324
12676 [H. G. Goldsmith, Branford - _|-...|....|....| 800 | 800|-__.|--_.|-- - 400

HOME MIXTURES.

In the table just above, are given the analyses and valua-
tions of eight mixtures made by farmers according to formu-
las given in the table from fertilizer chemicalsbought by
them. The cost does not include the outlay for mixing these
chemicals, which is usually estimated at two or three dollars
per ton. The average cost per ton is $26.55, or, including
mixing, $29.50 at the most. The average valuation is $26.61
per ton, and the percentage difference between cost, mixing
included, and valuation is 10.9.

The mixing is often a rainy day job that employs labor
otherwise idle and thus has the quality of “a penny saved”
which “is twopence earned.”

MISCELLANEOUS FERTILIZERS AND MANURES.
Corron HuLL ASHES.

In the table, pages 82 to 83, are given analyses of thirty-six
samples of cotton hull ashes; which are extensively used as
a source of potash for fertilizing tobacco’lands where “Con-
necticut Havana” wrapper leaf is raised, in the Connecticut
River valley.

These analyses show the usual wide range of composition.

COTTON HULL ASHES. 81

ANALYSES AND VALUATIONS.

CosT (UNMIXED) AND

ANALYSES. ALUATION.
o 8
: PR 2 :
80 & = ) a ) e
g ) g 2 g ! g g
8 & S = &~ & 8 a
z p=} & <] o 2
) Z B 4 T % 3 i : ] =
ST S T R A T A
] E‘-U 50 | mu 89 g ] 2
N Y (- R AT R & 2
3.11 3.89 5.06 3,62 il 12,58 11.16 ‘ 7.36 | $26.00 | $25.32
3.38 4.98 1.87 5.41 5.27 12.55 | IL.3I | 35.00 31.19
2.62 2.76 3.01 5.82 39 12.54 ‘ 9.93 | 20.00 24.98
2.64 3.44 4.08 3.31 2.87 10.26 7.96 | 22.00 2373
5.35 5.35 1.25 3.60 2.39 7.24 ‘ II.I5 | 35.00 | 20.43
2.08 3.29 5.01 3.34 1.95 10.30 | 10.49 | 23.55 25.73
2.87 3.85 3.89 5.45 2,28 [“11.62 7.49 | 27.00 25.63
3.20 3.54%| 0.38 8.80 1.57 10.75 \ 8.82 | 25.20 25.49

*0.34 per cent. of nitrogen as ammonia.

he highest percentage of water-soluble potash found was 30.94,
lowest 11.10 (excluding this, the lowest is 16.96) and the average,
62, slightly lower than in the previous year, (23.3.)
Allowing 4, 4 and 2 cents per pound respectively for water-soluble,
rate-soluble and insoluble phosphoric acid, the water-soluble potash
cost from 4.2 cents to 7.3 cents per pound, or 6.7 cents per pound
the average, a little less than in the previous year, (7.1).
Purchasers are urged to insist on a guarantee of water-soluble
ash. Samples often contain from one to five per cent. of potash
oluble in water and presumably but slowly available-to plants.

In seven of the samples received, the total potash as well as
vater-soluble potash was determined with the following results:

RCENTAGES OF WATER-SOLUBLE AND OF TOTAL POTASH IN SAMPLES OF
CorroN HuULL ASHES.

Water-Soluble Potash.Insoluble

Station No. Potash. - Total Potash. in Water.
12444 24.34 26.92 2.58
12381 21.08 25.02 3.04
12187 21.18 24.20 3.02
12358 19.70 22.20 2.50
12319 22.90 24.18 1.28
12185 10.14 22.48 3.34
12317 20.58 25.82 5.24

6
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CorTtoN HuLL AsHES.

Station No.

Dealer or Purchaser.

?|

Supplied by

|
|
|
|
|

12670 |C. C. Fuller, New York

1204

2

12272 |American Cotton Oil

12277

1227

12792

12323

I

Olds & Whipple, Hartford

Co.,

_________________________ T. P. Kinney, Windsor
Olds & Whipple, Hartford
12444 |Arthur Sikes, Suffield
Olds & Whipple, Hartford
Olds & Whipple. Hartford, by H.
C. Aborn & Son, Ellington

---|A. E. Holcomb, Poquonock
............ Al F, Austin, Suffield.. ... _..__
__.|0. C. Rose, West Suffield

_../Comstock, Ferre & Co., Wethers.

peld docitlog L gl e ten

-.-|R. A. Parker, Warehouse Point__

..... Station Agent'u. R 83000 L L.
W. F. Fletcher, Southwick, Mass._|John B. Cannon, W. Suffield

12381 |Arthur Sikes, Suffield..______.._. G. A. Douglass, Thompsonville__

12187
12182 |W. W. Cooper, “
12358 |Arthur Sikes, %

___________ Chas. H. Wells, Suffield
___________ Alanson Hoffman, West Suffield.
___________ Ernest N. Austin, Suffield -.__..__

12043 |Olds & Whipple, Hartford, by T. P.

Kinney, Windsoritoieioil 000 Station Agent cLogola Ll ..
12186 |Ariel Mitchelson, Tariffville..__.. Alfred H. Griffin, Granby__.__.._.
J2Ron L LI o e e AP e Cl Dwyer, Bloomfield/” > i ___
12363 |[Humphreys, Goodwin & Co,,

Memphis," Tenn.i2 LL0 20tz SuAyKent, Suffiekds Uiccail. .

12031 |Wm. S. Pinney, Suffield . _.__.... StationiANgentinte L VLR
e (L S D LIy e e Chas. Dwyer, Bloomfield_______.
12505 |P. L. Spencer, Suffield._. . ... __. F. B. Hatheway, Windsor Locks_
12320 |Olds & Whipple, Hartford__..___|W. S. Pinney, Suffield. .. _...___
12362 Chas: L. (Spencer. LaL J5ul siinn  J) E. S. Seymour, Windsor Locks.. .
12319 |J« € Eddy, Simsbury. .l uul_ Ll D.. L. Brockett, Suffield.L o oo .
12458 |Planters’ Cotton Seed & Crushing

Ass’n, Greenville, Miss. ._..___ T. Soule & Co., New Milford....
10857 |Edmund Halladay, Suffield ...._. Edmund Halladay, Suffield....._

12164 |Loomis Bros., Granby

12475 |W. W. Cooper, Suffield

12459 |W. S. Pinney, ¢
12382 | *“ i
12027

12317
12610

12364 |W. W. Cooper, Suffield

12028

12383 |C. C. Fuller, New York

___________ D. A. Merriam, Granby
.......... Station Agent
__________ W HE Prout, Suffieldels s G
.......... G. A. Douglass, Thompsonville._.

12185 |Arthur Sikes, Suffield
12506 |Wm. Pinney,  * :
Olds & Whipple, Hartford

........... Edward Austin, Mapleton

Chas. C. Bissell, Suffield

C. D. Woodworth, Thompsonville
Bration’Agent Lo Cialg ol cio .
F. L. Chandler, South Windsor--
O. A. Hazard, Suffield
Chas. C. Bissell, *

“

Soluble Phosphoric

COTTON HULL ASHES.

83

8 E 2

2 ) C g

z g & P

By 3 §

¢ B 5 | gy

11.10 | $11.60 | $13.46 4.2
30.04 40.00 40.23 5.0
29.72 40.00 39.80 5.0
29.14 40.00 39.23 5.1
24.34 32.50 31.74 5.2
27.32 40.00 35.34 5.9
28.23 40.00 33.86 6.1
24.40 36.00 30.76 6.1
21.98 35.00 30.18 6.1
21.18 32.50 28.02 6.1
26.16 40.00 33.52 6.2
19.70 32.50 27.09 6.4
24.20 40.00 32.50 6.5
22.08 36.00 29.18 6.5
25.04 38.00 29.90 6.6
22.28 35.00 27.67 6.6
24.12 40.00 32.10 6.6
23.24 38.00 30.13 6.7
24.38 40.00 31.41 6.8
20.63 35.00 27.04 6.9
22.56 40.00 30.67 25K
22.90 40.00 30.18 ok
20.56 35.00 26.22 X
21.26 38.00 28.50 7.3
20.36 38.00 28.97 7.2
22.00 38.00 28.03 ig
21.84 40.00 30.16 73
21.48 40.00 29.66 | 7.4
20.70 40.00 30.18 ‘ 74
19.14 35.00 24.94 7.6
21.14 | 40.00 | 28.32 ‘ 7.8
20 58 40.00 27.26 8.1
21.42 40.00 26.29 ‘ 8.2
18.72 40.00 23.94 93
16.96 | 40.00 | 24.45 \ 9.6
18.54 AL 26.09 | <s-n

ANALYSES.
& R | 8
?'-d :EE b
o & &
2.48 .84 3.36
8.17 22 11.35
7.45 .69 | 1241
7-54 .57 | 12.37
6.02 .55 9.19
5.50 73 9:93
5.46 .62 7.20
6.24 .65 8.12
6.73 .70 | 10.25
6.15 .87 8.76
7.44 TE 0.40
7.05 1.0I 9.56
7.91 .76 10.53
7.84 .70 9.15
4.44 .16 5.99
5.72 .55 6.93
7.24 97| Toi2T
7.64 .28 8.66
7:37 .53 8.92
6.26 1.19 8.47
8.25 1.0I 10.49
6.78 .76 9.27
5.23 93 7-39
8.06 75 9.35
8.74 .95 11.07
6.25 .52 7.68
8.45 .86 10.67
8.36 78 10.45
10.13 .46 11.92
5.52 1.10 7.66
7.46 .90 9.30
7.50 1.03 8.83
5.18 76 6.42
5.58 .87 6.90
8.41 77 9.68
8.24 ek | 9.70 \
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WOOD ASHES.

In the following table are given analyses of twelve samples
of wood ashes.

Sample 14010 is from the pits in the smoke house of the Hoyt
Provision Co. of New Haven. A

Sample 12061 represents wood ashes from the furnaces of a
Waterbury Brass Mill. :

Sample 14020 was analyzed in due course, but the form con-
taining the description ofsthe sample, with name and address
of the sender, could not be found when the analysis was com-
pleted. It is hoped that this may meet the eye of the person
who sent it and explain to him our failure to make prompt
report to him of the analysis.

The eight analyses of “Canada Ashes” given in the table
contain on the average 4.63 per cent. of water-soluble potash,
1.54 per cent. of phosphoric acid and 33.57 per cent of lime, or
about 59.5 per cent. of carbonate of lime.

The lime contained in ashes is often their most valuable
ingredient for agricultural purposes. A ton of unleached
wood ashes, calculated from the average of the analyses given
above, contains 671 pounds of lime, 93 pounds of potash, and

SOURCES, ANALYSES AND COST OF

Stﬁg?“ Dealer or Purchaser. Sampled or sent by
Unleached Ashes.
10856 [Bowker Fertilizer Co., Boston._._.___. N. D. Platt, Milford.-.-.___.
12457 |Bowker Fertilizer Co., Boston, by H.
B. Sherwood, Southport _.____.____ StationtAgent L o Lo luugl
12616 [Bowker Fertilizer Co., Boston, by Sim-
eon Pease, Greenfield Hill ......... H. C. C. Miles, Milford......
12300|Geo. Munroe, Oswego, N. Y.___.___. Conn. Valley Orchard Co.,
Deep River Lo ol iy
12327 |Geo. Munroe, Oswego, N. Y., by Conn.
Valley Orchard Co., Berlin ... ____ Earl Cooley, Berlin....___..
12531 |Geo. Munroe, Oswego, N. Y., by New-
ell St. John, Simsbury_____________ Sthtion\ Agent. ~{UL B EY oy

12502 |Warren Woolen Co., Stafford Springs,

TR0 o ¢ SR I A TR R o )
L4020)} 1L L0 su 3ok S ORI iy
14010 |[Hoyt Provision Co., New Haven_____
T2003 [ Brass Mill:” o soestid i e L

Leackhed Ashes.

by Chas. Sikes, Jr., Ellington.__... Station Agent

S Re Woodwa-rc-:l., -léét-h-ajr;).r:::
Elm City Nursery Co., New
Hayense sLanelling =l (St
The Everett B. Clark Co.,
WHTfardat sl v S e SR

Geo. S. Jennings, Southport. .

10855 B. A. Jackson, South Norwalk.._.__.
\

WOOD ASHES. 85

ounds of phosphoric acid, costing $9.41. {’Xllowing 5 cc?nts
r pound each for potash and phosphoric acid, the pure lime
Jlcium oxide) in the nine samples has cost forty-eight cents
100 pounds.

" Ashes are sometimes sold with a guarantee of. 5.0 per cent.
‘ “potash.” This Station, as a rule, determines only "che
ash soluble in water; for the reason that only potas‘h which
freely soluble can be regarded as immediately available to
etation. Green sand marl, feldspar, and glass all may
tain considerable quantities of “potash,” but in forms which
ield it up to the roots of plants extremely slowly.

Sample 12793 contained only 3.84 per cent. of water-soluble
sotash and 0.53 per cent. of potash insoluble in water, but
solved by strong acids; making the total potash present
7 per cent. :

n the table is given a single analysis, 10855, of leached wood
shes, .having the usual composition, 0.15 per cent. of water-
soluble potash, 0.87 per cent. of phosphoric acid, 43 per cent.
of carbonate of lime and nearly 30 per cent. of water. Mr.
Jennings states that this was bought for unleached ashes for

.00 per ton with a guarantee of 4-5 per cent. of potash.

Woobp ASHES.

B o (s gpiiem) g 1 SR | Ot | Gttt
4.78 1.97 40.17 27.93 9.13 T:29 B
4.65 1.59 28.48 . 19.95 11.82 !‘ 1.61 10.00
4.35 1.57 20.42 19.88 12.08 1.45 10.00
4.98 1.34 31.40 . 21.67 10.65 ¥23 9.50
4.66 1.28 31.56 18.78 10.38 1.44 10.00
5.90 1.36 29.14 17.54 12.89 2.09 10.00
R R e B R G
1.04 54 4857 | 23.94 3.16 2.03 2
4.93 92 33.28 24.03 10.21 6.66 s
4.32 2.83 42.60 | 2477 5.68 1.15 LiSE
0.I5 0.87 23.67 19.70 8.36 2.36* ce

* Also contains 29.74 per cent. water.
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REVIEW OF THE FERTILIZER MARKET.
For tHE YEAR ENDING 6CTOBER 31, 1890.
By E. H.‘jENKINS.

iy N];;I‘ROGEN.

Nitric Nitrogen.

The wholesale New York quotation of nitrogen in form of
nitrate of soda was 9.9 cents per pound in November, 1898. It
rose gradually to 10.7 cents in April, 1899, fell again to 10.4
in August and rose to 10.9 cents in October.

The average of the monthly quotations for a number of
vears—from November 1st to November 1st, has been as
follows :

Vear: ey ol Lo 1899 1898 1897 1896 1895 1894 1893 1892
Average quotation, cents

per pound for nitrogen,

wholesale 33 Sue L g 10800 TEOVAI T ANTEL T 3140 VES.0 33t iy e T

Nitrate nitrogen has sold at retail in the State for from 12.6

to 14.5 cents per pound, or from $40 to $45 per ton for nitrate
of soda.

Ammonic Nitrogen.

The wholesale New York quotation of nitrogen in sulphate
of ammonia was 12.6 cents per potnd in November, 1898.

It rose gradually to 15.3 cents in June, 1899, and fell again
to 14.3 cents in October. The average of the monthly quota-
tions for the year, November 1st to November 1st, has been
14 cents per pound.

The corresponding averages of previous years have been:

Neean (I S 1899 1898 1897 1896 1895 1894 1893 1892
Average quotation, cents

per pound for nitrogen, .
w{zolzmlg .............. FAOVERT. 0 (1035 XTT o T4 1 iavily e 't Crgle

Scarcely any sulphate of ammonia is bought by farmers in
this State in unmixed goods, because with the high and fluctu-

REVIEW OF THE FERTILIZER MARKET. 87

g prices it is not thought to be so economical to use as
ate of soda or organic forms of nitrogen.

Organic Nitrogen.

k ‘The wholesale New York quotations of nitrogen in the forms
¢ red blood, black or low grade blood and concentrated tank-
are given in'the table on page 91, and show only slight
uctuations. '

Dried blood has not been largely sold at retail in the Con-
secticut market. The single sample analyzed, page 23, con-
ed 13.68 per cent. of nitrogen, which cost 14.1 cents per
nd.

Low grade tankage, fish, bone and especially cotton seed
al are the forms most popular with those who buy fertilizer
terials unmixed at retail. Dry fish has been a cheap form
organic nitrogen during the past year.

~ In cotton seed meal nitrogen has cost at retail 12.9 cents per

ProsPHATIC MATERIALS.

j. ‘The wholesale price of ground bone and bone meal have
advanced during the year by $1.75 and $2.50 per ton respec-
ely. Charleston rock has risen by about twenty-five cents
ton, while bone black has fallen slightly.

The wholesale quotation of acid phosphate remained the
same through the year until October.

. The figures given on page 27 show that at retail, available
phosphoric acid has cost in dissolved bone black from 5.9 to
7.0 cents per pound and in dissolved rock phosphate from 3.7
6.1 cents per pound.

PorasH.

The prices of potash salts, which are regulated by the Ger-
an Kali Works, show little fluctuation.

Muriate of Potash.

~ Potash in this form cost, at wholesale, in New York, 3.64
nts per pound in October, 1898, and is now quoted at 3.58
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The average retail price in Connecticut, during the

i i d concentrated tankage are quoted at so much
covered by this review, has been 4.2 cents per pound. :

nmonia.” To reduce ammonia to nitrogen,
or cent. of ammonia by the decimal .824 (or multi-
t. of ammonia by 14 and divide that product by
of ammonia” is one per cent., or 20 pounds per
ate: if a lot of tankage has 7.0 per cent. of nitro-
1:\ to 8.5 per cent. of ammonia, it is said to contain
ammonia, and if quoted at $2.25 per unit, a ton
t 814 X 2.25 = $19.13.
“ammonia” is properly used only in those cases
itrogen actually exists in the form of ammonia, but
. of the trade to reckon all nitrogen, in whatever
as ammonia.
finding the actual cost of nitrogen per pound
t per unit of ammonia in the market reports, the

given:

vea

Double Sulphate of _Poiash and Magnesia.

At wholesale in New Y_ork, potash in this form cogt 411
cents per pound in November, 1898, and it is now quoted.
3.9I cents. ]

Its retail cost in Connecticut has been about 5.5 cents.

High Grade Sulphate of Potash.

At wholesale, in New York, potash in this form cost 4.09
cents in November, 1898, and it has since fallen to 4.07 cent
The retail cost of potash in this form has been about fivel
cents per pound. )
There are two other forms of potash, much used on tobacco.
lands, which are worth the attention of all farmers. Cotton

- hull ashes, when of good quality, contain over twenty per cent. 00 per unit is equivalent to nitrogen at 18.2 cts. per lb.

of potash, chiefly in form of carbonate, and eight to ten per cent. ; i :Z 17.6 :
of phosphoric acid. At present prices actual potash costs more ;- i G Ilg: 4
in this material than in the Stassfurt Salts, but as the ashes « « « 158 «
are strongly alkaline their use may be found very profitable “ i “ 15.2 «
on lands which have been dressed for some time with chemical Jt i i 14.6 “
fertilizers, and on meadows having acid soils. ; :: : : LS :
The second form of potash fertilizers is tobacco stems, which 1 ¥ i igg f
contain eight per cent. or more of potash together with two « « o i %
per cent. of nitrogen and one per cent. of phosphoric acid. = « « « B «
: : : 11.0 . :

EXPLANATIONS OF MARKET QUOTATIONS. W i g 13:; "

i i 0.1 &

The following explanations will help in the examination of
the market quotétions, and will also show the basis on which‘
they have been interpreted in this review:

Phosphate rock, kainit, bone, fish-scrap, tankage, and somes
other articles, are usually quoted and sold by the ton. The
seller usually has an analysis of his stock, and purchasers ofteft
control this by analysis at the time of the purchase.

sulphate of ammonia contains about 20.8 per
gen, though it varies somewhat in quality. With
of nitrogen (equivalent to 25.25 per cent. of

cents per pound, Nitrogen costs 12.5 cents per pound.
‘

¢ (3 €@ 3

12.0

Sulphate of ammonia, witrate of soda and the potash salts all.e « i gt &

quoted and sold by the pound, and generally their wholes £ “ I A iy

and retail rates do not differ very widely. 1 » i i : 10.6 g
I0.1

3
“« “ 9.6 «
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Commercial .nitrate of soda averages 95 per cent. of
sodium nitrate, or 16 per cent. of nitrogen.

If quoted at 2.5 cents per
“

Commercial Muriate of Potash usually contains 5014

CONNECTICUT EXPERIMENT STATION REPORT, 1899

2.4
2.3
2.2
2.1
2.0
1.9
1.8
17
1.6
1.5

pound, Nitrogen c
< J(

osts 15.6 cen

3

«@

15.0
14.4
13.8
1312
12.5
11.9
11.3
10.6
10.0

9.4

cent. of “actual potash,” or potassium oxide.

If quoted at 2.20 cents per pound, Potassium oxide costs 4.35 cents per Ip,

“

High Grade Sulphate of Potash, as it is found in the Con:

If quoted at 2.50 cents per pound, Pot
3 {8

The Double Sulphate of Potash and Magnesia has ab0

2.15
2.10
2.05
2.00
1.95
1.0
1.85
1.80
1.75
1.70

2.45
2.40
2.35
2.30
225
2.20
2.15
2.10
2.05
2.00

@

assium oxide costs 5.1 cents per 1b.
“

“«

261 per cent. of potassium oxide.

€@

@

4.25

3.36

ts per
3 “«

Pu

DPOung

November, 1894.

. J . "
EW OF THE FERTILIZER MARKET. (o]

ats per pound, Potassium oxide costs 3.77 cents per 1b.
. é “ “ “

3.06
@ 4.15
. 4.34
“ 453
4.72
4.90 “«

lowing table shows the fluctuations in the wholesale
number of fertilizing materials in the New York

The price given for each

e average of the four weekly quotations for that
Iphate of ammonia is assumed to contain 20.8 per
ate of soda 16.0 per cent. of nitrogen, muriate of
. per cent., high grade sulphate 49.2 per cent., and
re salt 26.5 per cent. of actual potash.
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92
WHOLESALE PRICES OF FERTILIZING MATERIALS.
Cost of Nitrogen at wholesale in COSIhOf Potash at al
, wholesale in 89
- ot
Dried Blood. L g b
§" £ s |8 ~E§
v N 3 ] 3 S
3| el 89| 47| B2 ) 82| 0F |5a7 |5t
3 e L] 3 83 <3 mo g 53 |“83 |2 3 3
=Y B, 2 w A o B oA R L8R | Ra A
¢ 5| By | By | vy | o | 95| =5 | Eug|eys
- =L S T TR U~ - Ll (R Ol =l
wS | 28 | S8 | BS | 38 | =S | &8 |8 S |<AS
1895. November ..... I1.7| 9. I2.3| 11.6| 12.0| 3.60| 4.32 | 4.34 | 2.62
December' .. . 11.7| 9.8| 12.3| 1L.I| 12.0| 3.60| 4.32| 4.34 | 2.62
1896. January -...... 11.0| 9.8| 12.3| 10.8{ 11.6| 3.60| 4.32 | 4.34 | 2.62
Hebruary S L 108| 98| 12.3| 10.7| I1.3| 3.55| 3.99 | 4.13 | 2.62
IV T S 10.8| 9.8| 12.3| 107 | I1.5| 3.53| 3.87 | 4.05 | 2.73
April oo el 10.8| q.8) 12.3| 107 | I1.I| 3.60| 3.94 | 4.10| 2.73
May o e 10.7| 99| 12.3| 10.9| 10.8| 3.60| 3.94 | 4.T0| 2.73
Jape e v s 10.5| 9.8 12.3| 10.8| 10.8| 3.60| 3.94 | 4.10| 2.73
70T B SR 0.5 98| 12.6| 10.8 | 10.8| 3.60| 3.94| 4.10| 2.73
August__.Lly . 10.5| 9.8| 14| 10.8| 10.7| 3.60| 3.94| 4.10| 2.73
September ... 102 9.I| 95| 108} 10.5| 3.60| 3.94| 4.10| 2.73
Octoberya s 10.3| 9o 9.5| 11.3| 10.5| 3.60| 3.94| 4.10| 2.73
November ._..__| 11.0| 10.x| 9.4 | II.6| 10.8| 3.59| 3.94| 4.10| 2.73
DecembeY . __- 11.2| 10.8| 9.5| I2.1| 10.4| 3.59| 3.94 | 4.I0| 2.73
1897. January ....._. 107 | 10.1| 94| 12.1| 11.0| 3.59| 3.94| 4.10| 2.73
February oo~ 10.6| 100| 94| 11.9| 11.0| 3.59| 3.04| 4-10| 2.73
March -lana. -.| 10.5| 10.1| Q4| I1.9| 10.9| 3.59 | 3.94| 4.I0| 2.73
ApELL L 10.5| 99| 04| 12.3| 10.8| 3.60| 3.97| 4.10| 2.68
May.| o 0 U 10.3| 97| 99| 11.5| 10.7| 3.64 | 4.09 | 4.10| 2.53
June 2o a i 10.1| 97| 9.9| 11.0| 10.3| 3.64 | 4.09 | 4.10| 2.53
o § 550 RSN 10.7| 10.1| 9.9| 10.6| 10.2| 3.64 | 4.09| 4.10| 2.53
Agpnistor. b oy i1.I| 10.5| I0.I| 10:5| 97| 3.64| 4.09| 4.10| 2.53
September____. 11.8 | 11.3| 11.5| 10.5| I0-4| 3.64| 4.09| 4-10| 2.53
Qgtober il 12.0| 11.8| 11.7| 10-5| 10:5| 3.64| 4.09 | 4-10| 2.53
November ... 11.9 | 10.3| II.7| I0.I| 109 | 3.64| 4.09| 4.10| 2.53
December - ._.. 11.7 | 10.5| 11.7| 10.3 | II-3| 3.64| 4.09| 4.10| 2.55
1898. January --..._.. I1.7| 10.5| I1.7| I1.3| II-5| 3.64| 4.09| 4.10| 2.53
February -.--... 11.6 | 10.4 | I1.6| 10.3| 12:4| 3.64| 4.09| 4.10| 2:48
March:= s 2’ L 10.0| 10.2 | I1.4| II.I| I2-1| 3.64| 4.09| 4.10| 2.36
ApRILD et e 10.8 | 10.5| I1.5| II.9| II-4| 3.64 | 4.09| 4.10| 2.36
May - ol ol ol 10.9 {#10.6 | II.7| 17.1| II5| 3.64| 4.09 | 4.10| 2.50
Junet it I1.I| 10.8| 11.7| 11.5| 12:1| 3.64| 4.09| 4.10| 2.56
Jualyd ol to ---| 108 | 10.3| 11.7| 9.9| I2:1| 3.64| 4.09 | 4.10| 3.13
August: - - o0 108 | 10.5| I1.7| 9.2| 12:3| 3.64| 4.09| 4.10| 3.13
September ot s 108 | 10.5| 11.7| 9Q.I | I2:6| 3.64| 4.09| 4.10| 3.13
Oectober .2 2% 10.8 | 10.5( I1.7| 9.6 | 12:3| 3.64| 4.09| 4.10| 3.13
November ... 10.8 | 10.5| 11.7| 9Q.9| I2:6| 3.64| 4.11| 4.09| 3.I3
Pecember - -._2 10.7 | 10.5| I1.7, 10.4 | 127 | 3.64| 4.11| 4.09| 3.I3
1899. January ------- 108 | 10.5| 11.7| 10.2 | I3I| 3.64| 4.11| 4.09| 3.13
February - -...| 10.8| 10.5| 11.7| 10.5| 129| 3.58| 3.98 | 4.06! 3.13
Mareh:" - - 10.8 10.5| 11.7| 106 | 13I| 3.52| 3.85| 4.03| 3.I3
Aprileiet o s I1I.0| 10.7| I1.I1| 10.7| 13:6| 3.56| 3.90| 4.06 | 3.13
Mavecoes il s I1I1.I| 10.7| 10.8| 10.6| 14:6| 3.58| 3.9I | 407 | 3-1I3
x Juner e ora 12.0| II.4| 11.I1| 10.3| I53| 3.58 | 3.9I | 4.07| 3.I3
ulyato do. ot 11.8| 11.4| 1I.I| 10.4| 152 | 3.58 | 3.9I | 4.07 | 3-I3
Aungustl. ..o . 11.7| 11.4| II.I| 10.4| 151 | 3.58 | 3.91 | 4.07| 3.I3
September..... I1I.4| 11.4| 11.I1| 10.5| 14-8| 3.58 | 3.91 | 4.07| 3.I3
Qetoben .- o 11.1| 11.1| 10.9| 10.9| 14-3| 3.58 | 3.91 | 4.07| 3.60

FOURTH

EPORT ON FOOD PRODUCTS.

- mecticut:
"As required by law, I herewith submit the fourth annual

»d Products, for the year 1899.
Very respectfully,
S. W. JOHNSON, Director.

THE CONNECTICUT FOOD LAW.

CHAPTER CCXXXV.

PusLic Acts, JANUARY SESSION, 1895, ENTITLED

Act regulating the Manufacture and Sale of Food Products,
Lamended by Chapter XXII, Public Acts, January Session, 1897,
~ entitled An Act amending an Act Regulating the Manufacture and
Sale of Food Products.

(The amended Sections are in italics.)

it enacted by the Senate and House of Representatives in General
Assembly convened:

SECTION 1. It shall be unlawful for any person, persons, or cor-
tion within this State to manufacture for sale, offer or expose for
have in his or their possession for sale, or to sell, any article of
- which is adulterated or misbranded within the meaning of this act.
gm. 2. The term food, as used in this act, shall include every
e used for food or drink by man, horses, or cattle. The term
sbranded, as used in this act, shall include every article of food
d every article which enters into the composition of food, the pack-
or label of which shall bear any statement purporting to name
ingredient or substance as not being contained in such article,

‘Ch statement shall be untrue in any particular; or any statement
*
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purporting to name the substance or substances of which such article
is made, which statement shall not give fully the names of all sub-
stances contained in such article in any measurable quantity.

Sec. 3. For the purposes of this act, an article shall be deemed
adulterated : ,

First, if any substance or substances be mixed or packed with it so
as to reduce or lower or injuriouslx_ affect its quality or strength;

Second, if any inferior substance or substances be substituted wholly
or in part for the article; v

Third, if any valuable®constituent of the article has been wholly
or in part abstracted;

Fourth, if it be an imitation of or sold under the name of another
article;

Fifth, if it is colored, coated, polished, or powdered whereby damage
is concealed, or if it is made to appear better or of greater value than
it is;

Sixth, if it contains poisonous ingredients which may render such
article injurious to the health of a party consuming it, or if it contain
any antiseptic or preservative not evident and not known to the pur-
chaser or consumer;

Seventh, if it consists, in whole or in part, of a diseased, filthy, decom-
posed, or putrid substance, either animal or vegetable, unfit for food,
whether manufactured or not, or if it is in any part the product of
a diseased animal, or of any animal that has died otherwise than by
slaughter ; :

Provided, that an article of food product shall not be deemed adul-
terated or misbranded within the meaning of this act in the following
cases.

(a) 1In the case of mixtures or compounds which may be now or
from time to time hereafter known as articles of food under their own
distinctive names, and not included in definition fourth of this section;

(b) In the case of articles labeled, branded, or tagged, so as plainly
or correctly to show that they are mixtures, compounds, combinations,
or blends;

(¢) When any matter or ingredient is added to a food because the
same is required for the protection or preparation thereof as an article
of commerce in a fit state for carriage or consumption and not fraudu-
lently to increase the bulk, weight, or measure of the food, or to con-
ceal the inferior quality thereof;

(d) When a food is unavoidably mixed with some extraneous matter
in the process of collection or preparation.

SEC. 4. The Connecticut Agricultural Experiment Station shall make
analyses of food products on sale in Commecticut, or kept in Connecti-
cut for export, to be sold without,the State, suspected of being adul-
terated. Samples of food products for amalysis shall be taken by the
duly authorized agents of the Station, or by the Dairy Commissioner
or lis Deputy, at such times and places and to such an extent as in

i
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. judgment of the officers of said Experiment Station and of the
) Commissioner shall seem expedient. The Dairy Commissioner or
Deputy shall have full access at all reasonable hours to any place
cin it is suspected ‘that there is kept for sale or for export, as
ove specified, any article of food adulterated with any deleterious or
ign ingredient or ingredients, and said Dairy Commissioner or his
puty, upon tendering the market price of such article, may take from
‘ person, firm, or corporation samples of the same. The said Experi-
ont Station may adopt or fix standards of purity, quality, or strength,
‘ en such standards are not specified by law.
C. 5. Whenever said Experiment Station shall find by its analysis
‘adulterated food products have been on sale in the State, or kept
. the Stiate for export, for sale without the State, it shall forthwith
ansmit the facts so found to the Dairy Commissioner, who shall make
:plaim‘ to the proper prosecuting officer, to the end that violators of
> law relating to the adulteration of food products shall be prosecuted.
gc. 6. The said Station shall make an annual report to the governor
adulterated food products, in addition to the reports required by
which shall not exceed one hundred and fifty pages, and said
rt may be included in the report which said Station is already
orized by law to make, and such annual reports shall be submitted
the general assembly at its regular session.
Sec. 7. To carry out the provisions of this act, the additional sum
f twenty-five hundred dollars is hereby annually appropriated to said
nnecticut Agricultural Experiment Station, which sum shall be paid
equal quarterly installments to the treasurer of the board of control
said Station, upon the order of the comptroller, who is hereby
lirected to draw his order for the same.
EC. 8. Any person who, either by himself, his agent, or attorney,
the intent that the same may be sold as unadulterated, adulterates
food products for man, or horses, or cattle, or, knowing that the
;e has been adulterated, offers for sale or sells the same as un-
ilterated, or without disclosing or informing the purchaser that the
me has been adulterated, shall be fined not more than five hundred
ollars, or imprisoned not more than one year.
EC. 0. No action shall be maintained in any court in this State on
ount of any sale or other contract made in violation of this act.
C. 10. All acts and parts of acts inconsistent herewith are hereby

aled.
pproved, June 26, 189s.

regards these materials, places on the Station further duties
an those imposed by the Pure Food Law just cited. The text
this Act is as follows:
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THE CONNECTICUT LAW REGARDING COMMER-
CIAL FEEDING STUFFS.

CHAPTER CCXIX.
PusLic Acts, JANUARY SEssion, 1800.

An Act concerning the Regulation of the Sale of Concentrated Com-
mercial Feeding Stuffs. .

Be it enacted by the Senate and House of Representatives in General
Assembly convened:

SecioN 1. Every lot or parcel of concentrated commercial feeding
stuff, as defined in section three of this act, used for feeding domestic
animals, sold, offered, or exposed for sale within this State, shall have
affixed thereto in a conspicuous place on the outside thereof, a legible
and plainly printed statement, clearly and truly certifying the number of
net pounds of feeding stuff contained therein, the name, brand, or trade-
mark under which the article is sold, the name and address of the
manufacturer or importer, and a statement of the percentage it contains
of crude fat and of crude protein, allowing one per cent. of nitrogens
to equal six and one-fourth per cent. of protein, both constituents to
be determined by the methods adopted at the time by the Association
of Official Agricultural Chemists of the United States.

Sec. 2. The term concentrated commercial feeding stuff as herein
used shall not include hays and straws, the whole seeds mnor the
unmixed meals made directly from the seed of wheat, rye, barley, oats,
Indian corn, buckwheat, or broom corn.

Sec. 3. The term concentrated commercial feeding stuff as herein

- used shall include linseed meals, cotton seed meals, pea meals, cocoanut
meals, gluten meals, gluten feeds, maize feeds, starch feeds, sugar
feeds, dried brewers grains, malt sprouts, hominy feeds, cerealine feeds,
rice meals, oat feeds, corn and oat chop, corn and oat feeds, ground beef,
or fish scraps, mixed feeds, provenders, bran, middlings, and mixed
feeds made wholly or in part from wheat, rye, or buckwheat, and all
materials of a similar nature not included in section two of this act.

SEC. 4. Each and every manufacturer, importer, agent, or seller of
any concentrated commercial feeding stuff shall, upon request, file with
the Connecticut Agricultural Experiment Station a certified copy of the
statement named in section one of this act.

Sec. 5. Each and every manufacturer, importer, agent, or person sell-
ing, offering, or exposing for sale in this State any -concentrated com-
mercial feeding stuff, as defined in section three of this act, without
the statement required by section one of this act, and stating that said
feeding stuff contains substantially a larger percentage of either of
the constituents mentioned in section one than is contained therein,
or in relation to which the provisions of all of the foregoing sections

S -
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been fully complied with, shall be fined n?t exceeding one
dollars for the first offense and not exceeding two hundred
subsequent offense.
éo i ’f‘;::hConnegticut Agricultural ExperimenF Station is here]?y
ized to have collected a sample not exceeding two pounds in
for analysis from any lot, parcel, or package of copcentrated
cial feeding stuff as defined by section th_ree of this a.ct, or
ced meals, brans, or middlings named in section Fwo of this act,
may be in the possession of any m.anufacturer, 1mporter., agent,
Jler, but said sample shall be taken in the presence of said party
ies in interest or their representatives, and taken from a num-
parcels or packages which shall be not less t}.lan ﬁv? per gent.
. whole lot inspected, and shall be thoroughly mixed, divided into
vmples, placed in glass vessels, carefully seah?d, and a label plac.ed
ch stating the name or brand of' the feeding stuff or material
ed, the name of the party from whose stock the s.ample was taken,
he time and place of taking the same, and said label shz.xll I?e
by said chemist or his deputy, and by the party or parFles in
rest or their representatives present at the taking ar}d sea.hr.lg of
d sample; one of said samples shall be retained b_? said chemist or
uty and the other by the party whose stock is sampled. Said
icut Agricultural Experiment Station shall cause at least one
e of each brand of feeding stuff collected as herein provided ?o
analyzed annually by or under the direction of said chemist. Safd
shall include determinations of crude fat and crude protein
| such other determinations as may at any time be deemed advisable.
Connecticut Agricultural Experiment Station shall cause the
so made to be published in station bulletins, together with such
additional information in relation to the character, composition,
use thereof as may seem to be of importance, and issue the same
ly, or more frequently, if deemed advisable.
7. It shall be the duty of the Dairy Commissioner to attend
enforcement of this act, and when any evidence is submitted by the
necticut Agricultural Experiment Station that the provisions of t-his
have been violated, he shall make complaint to the proper prosecuting
er, to the end that the violator may be prosecuted.
. 8 The term importer for all the purposes of this act is intended
ply to such person or persons as shall bring into or offer for sale
n this State, concentrated commercial feeding stuffs manufactured
out this State. 1 :
EC. 9. This bill shall not apply to feed ground from whole grain
1 sold directly from manufacturer to consumer.
SEC. 10. All acts or parts of acts inconsistent herewith are hereby

8
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DUTIES OF THE STATION UNDER THE FOOD

LAW AND THE LAW REGULATING THE SALE
OF COMMERCIAL FEEDING STUFFS.

The fourth, fifth, and sixth sections of the Food Law lay
certain duties upon this Station as follows:

1st. To make analyses of food products suspected of being
adulterated.

2d. Whenever it shall find by its analyses that adulterated
food products have been on sale, it shall forthwith transmit
the facts so found to the Dairy Commissioner.

3d. The Station shall make an annual report.

The law also provides that the Station may adopt or fix
standards of purity, quality, or strength, when such standards
are not specified or fixed by statute.

The sixth section of the law, regulating the Sale of Com-
mercial Feeding Stuffs, requires the Station,

1st. To determine crude fat and crude protein annually in
at least one sample of each brand of feeding stuff which it may
have collected.

2d. To publish these analyses in Station Bulletins, at least
annually, with such additional information as to the character,
composition and use of commercial feeds as may seem to be of
importance.

The Station is also authorized to collect samples of com-
mercial feeding stuffs for analysis from any manufacturers,
importers, agents or dealers, and they are required to give the
Station, if requested by it, a certified copy of the statement
described in section one of the law.

SAMPLES EXAMINED BY THE STATION.

During the year beginning Aug 1, 1898, authorized agents of
the Station have visited twenty-one towns and villages of this
State and purchased samples of food products for examination
at this Station.

These places were distributed as follows:

3
99

g : % No. of Places.
B f itchfield Co.....cc.c0e.n R O o

‘COLLECTION OF FOOD PRODUCTS.

l IR rtford CO. ... ocneoveionneennn s st 2
B indham Co. ...icovinueonaonansnnssinoeseenn oeacss 2

B Ol1and Co. «.....couoormanniansonnsnnasesnrusannnnes 0

BN eor London Co.....eeeefessnsiosnoseesisennannsansneees 3

IR ddlesex €O, «oovnevisniossonesamnoneecssseinaensstes 2

B New Haven Co. ...coceveoesoesseserannsscssensascens 7

B i Geld CO. -uoonvananosionoonaaionistiasnasonaons 5

21

all there have been bought by the Station three hundred
d forty-three samples, of the follbwing names or kinds:

No. of Samples.

i G R RO D S R RO 88
Coffee SUDSHEULES . .vvvenrernoenennnacecascnnananans 2
B Water SYTUDS . .ccceevsnsasoneanessasionaionsss 092
B Bottled Syrup «.ocooveocmasoeass! e RS S e 23
Bt jtides) ool ounn il g oo iso Sl s s oy e e e 5
Bottled carbonated drinks ....ccoeiviniiniiieniienn 00
PRSEEHT DULLET .. .. o oot o sis s eislamrsionis's aaebeioisin ore aibinie 2
Food Preservatives «...cooeeeeeeraasecacsnassanaanes 31
e T SRR WSS e S R s 2 BRI R - s S 7
B O L OUT , L& b cvstare o batasrstslunls o' 31y oo om e aiaeteratls 3
BB EA L0 . - orale oo o o iamatiiat o sl Lo S TR AR Lt 343

:The State Dairy Commissioner is now charged by statute
ith the enforcement of laws regulating the sale of butter,
gar, molasses and concentrated commercial feeds.

From the time when the office of Dairy Commissioner was
established, 1886, this Station has done at its own cost all the
mical work desired by the Commissioner and has given
dful expert evidence in court.
nder the amendment to the Food Law, passed ,at the ses-
of the General Assembly in 1899, the Commissioner is also
powered to collect samples of food products, the Station
required to report to him all cases of adulteration, and he is
quired to make complaint to the prosecuting officer.
During the twelve months ending August 1st, 1899, the
tation has received from the Commissioner and examined
23 samples, as follows:
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No. of Samples.

Butter. and imitation ‘hatter: ... .. . ol 2
VIOl SSES! AN STTIIDN 2 taler visi<rois o ars e i S N 213
DA e e bRl e RN R o 45
Bie Fe) sy ERR Tt Y SR RE T R e AR R e 2
(Eottealin LE Simlin s L7, B ok S LR B 61

323

Three samples of vinegar and forty-three samples of milk
and cream, not collected by the Station agent or Dairy Com-
missioner, have been examined.

In studying the chemical composition and microscopical struc-
ture of spices, twenty-five samples of genuine spices, taken
from imported packages, and two samples of spice adulterants
have also been analyzed, making the total number of examina-
tions seven hundred and thirty-nine.

THE CHEMICAL COMPOSITION OF AUTHENTIC
SAMPLES OF SPICES AND SPICE
ADULTERANTS.

By A. L. WinTon, A. W. OcpEN aAND W. L. MITCHELL.

In the report of this Station for 1898 are given analyses
of one hundred and one samples of whole spices drawn by a
representative of the Station from the original packages of
importers at New York and Boston; also, of twenty-four sam-
ples of spice adulterants. These analyses were made to secure
data for fixing standards of composition of the spices used
in the United States, and to learn how their composition is
affected by the addition of adulterants.

During the present year, twenty-five additional samples of
whole spices, representing for the most part grades which
were not analyzed in 1898, and two samples of adulterants,
have been secured through the courtesy of Messrs. Bennett,
Simpson & Co., London and New York.

Analyses of these samples, made by the methods described
in the report for 1898, will be found in Table I, pp. 102 to 103.

—\
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DESCRIPTION OF SAMPLES.

» 805. Mangalore black pepper. The corns are unusually
ge for black pepper. Their exterior is‘ deep tflack, the
interior yellow green in color. The Powder is greenish black.
\,;‘ pepper is not likely to be found in our market.. :
‘9‘819- Singapore shot pepper. In the preparation of this
pepper, which is not used for grinding, the corns are wgsh.ed,
dried and oiled. By these operations the appearance 1s im-
ed, at the expense of quality.

9806. Malabar black pepper. This pepper is said to .be
rown in groves of mango and bread-fruit trees. The berries
yre hand picked and sun dried. “
| g807. Coriander or Alleppy white pepper. This variety is
epared in imitation of coriander, by paring off from the end
each corn a piece of the outer hull, thus exposing an inner
layer of darker color.

'9818. Tellicherry white pepper. Is one of the best grades
our market. The corns are of large size and of a uniform
light color.

0826. Paprika or Hungarian pepper. The dried pods are
from seven to ten cm. long and (flattened) from three to seven
wide* The surface is shiny and of a dark red color.
[hen held to the light the color is a fine claret red. The stems,
hich have not been detached, are from three to five cm. long
nd constitute seven per cent. by weight of the sample. This
epper is milder than the closely related varieties of cayenne
pepper and has a sweet taste.

~ 0820. Chili Colorado. A mild pepper grown in Mexico.
;I‘hc pods in the sample are of a . dull brick color, and from
" seven to ten cm. long and (flattened) from two to four cm.
wide* The stems and calyxes are absent.

" 0861. Naial or Durban cayenne pepper. The dark red pods
(from one to two cm. broad and five to ten cm. long*) are free
. Irom stems and calyxes.

3 9809. Nepaul cayenne pepper. A pepper grown in Hindo-
"Stan, with pods three to six cm. long and one to one and a half
~ em. wide,* of brown yellow color.

. *The centimeter (cm.) is approximately */1o inch and the millimeter
(mm). ‘/100 inch.
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TABLE I.—ANALYSES OF PURE Whg,

§
E
. o =R
o O
& y E B
Black Pepper .
gsogiiMangalameiiag 0 foh e o eradl s 574. | 8.57
989tV SingapareShot oo ol ool Ll L 530. | 5.25
GBub] ArMalabiaptfohe | Ide 8, KAty S8 LN 570. | 5.74
White Pepper.
9807| ‘Coriander or Alleppy -« ccceoeeoocanaz. 588. | 4.21
G818y elljehgrry ol Ll A8 a1 Rt s 650. | 6.67
Paprica:
et DM aeia e A SE I LR e R 621.
 |Cayenne Pepper:
9820| Chili Colorado ...._._.. DAl LR T ALY TR I 180.
e sh bty SR Sy en T G b BT s s I12.
QEog ik NEnaull e or BT v sef it I S AT T 50.8
GITOIE Z anzsban At e o RN ST L SLTABI fI B YR 4.45
Ginger:
0812 Bleached Tamaicalllinted ) 0. .o x Ul v Sl A8
oS EElEy Washed Tamayoa: J00 00 D08 0T TSRS ST ET
98131 v Bleached Cochin(limed)'....). 8L o1 IR JEHo I THEin s
Cinnamon.
oBisls AGeyloniextraifing . 0ol Uy 1 s el SR
Cassia:
94235 Bedanlid oot dn LG Hslave e s Clmie sl e e eols &
Oh22 N Pravencaren Nl Sidilps el 8 W o gy T i TSR T
B2 1 MM b e el SRR o X A U T Sl s
Cloves:
ofesl “Remangl L Jol IR I M i Bt e 10.78
9824 S Bencoalent D RREE Bl ai ol e SN ST 9.88
Nutmeg:
q81al - Brown Penang, S4is s adatiogile gy (n k. i 1) 944.
o83t Brown Penang, 8ofsc ioibtu il o 00 (] T 572.
Mace.:
gaosusHandiPickedy . Lo S AR IR e lrols ol
(v Lol S o oy R SR 511 Ll . MO ISV A T |
gt iBandariii s LR sl 0 D Nes T T S
gEe i iBatviaz e LA E AR R R L T
Adulterants:
g816ii - ExhaustediGubebsy Sl M 0t el e e
98Iz Bxhausted ' Allspice icpsibe e [ TV e R

|

Moisture.

15.96
13.58
5.71
5.18

9.72
10.11

9.14

6.54 |

7-04
8.06

8.57

7.69
9.40

10.71
0.41

8.89

5.60
7.69

!
J

AsH,

g

S

8

3| 2

€ |3
4.23 2.19
3.70 | 1.42
345 | 2.26
1.05 | 0.25
0.97 | 0.22

|

6.45 | 5905
6.19 5.3
551 | 4.57
6.07 | 4,54
6.13 | 4.29
5.28 | 2.60
3.18 | 2.24
4.99 | 3.52
5.23 | 1.62
4.53 | 2.03
872 1,81 |
4.80 | 1.79 |
544 | 3.30
6.00 | 3.80 |
i
1.85 | 0.85 |
1.88 | 0.76
1.56 | 0.87
1.67 | 0.92
1.74 | 1.00
249 | I.26
| ‘
10.38 | 6.32 ‘
4.50 | 2.59

0.04

0.07

0.05
0.1§

024

0.07

0.08

0.03

0.09.

ER EXTRACT.

Non-volatile.

7-74

15.45
16.00
20.46
15.63

2.47
2.58
3.61

=Y
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WBE etz 61,761 " 2.72 9.19 FAT s bl e 14.57
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3353 leiusan 64.18 | 3.42 6.06 (0 7 IR SO 1 792
167730 2@ 80N = 33.26 4.56 By e ERE T e L iy
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10:49") [aniah 30.09 | 2.40 9 9
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22.(7)4 ...... 31.61 | 3.22 6.06 oy A B B
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9810. Zanzibar cayenne pepper. This sample is of fine
quality, containing neither stems nor calyxes. The pods (o. 5
to 1 cm. long and from 0.3 to 0.5 cm. wide*) are brick red in
color. :

0812. Bleached or limed Jamaica J’ginger.

9811. Washed Jamaica gingers

9813. Bleached or limed Cochin ginger.

The three samples of ginger are made up of large and selected
roots. .

09815. Ceylon cinnamon, extra fine.
are but four to five mm.* in diameter.

0823. Penang cassia. One of the best of the cassias.
Bark from.one-half to two mm.* thick. 4

0822. Travencore cassia. The bark, which has been
scraped, is of a light brown color and varies in thickness from
two to four mm.* Like Batavia cassia, the ground bark forms
a glutinous mass when stirred up with water.

0821. Malabar cassia closely resembles Batavia cassia.
The bark is from one-half to three mm.* in thickness.

9825. Penang cloves.

9824. Bencoolen cloves.
sold for Penang.

9814. Brown Penang nutmegs, fifty-four to the pound.
Kernels two and eight-tenths to three and a half cm. long and
two to three cm.* wide. »

9831. Brown Penang nutmegs, eighty to the pound.

Like 9814, but of smaller size.

0808. Hand picked mace. Large perfect blades selected
by hand. '

09829. Penang mace.
0828. Banda mace.
0827. Batavia mace.

0816. Exhausted cubebs. Sold for two cents per pound, as
an adulterant for black pepper.
9817. Exhausted allspice.

for use as an adulterant.

The composite quills

A variety which is said to be often

Sold for four cents per pound

*The centimeter (cm.) is approximately */io inch and the millimeter
(mm) ‘/100 inch.
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NOTES ON THE ANALYSES.

Black and white pepper. In the report for 1898 .the con-
Jusion was reached that determinations of non-volatile ether-
.xtract and of the nitrogen therein, furnish the best mea}ns Cff
detecting adulterants of vegetable origin. This conclusion is
.onfirmed by the results reported herewith.

. In the sample of Malabar pepper, No. 9806, the percentages
‘f non-volatile ether-extract, and of alcohol extract are un-
usually low.

. Paprika. This pepper contains a much lower percentage of
non-volatile ether-extract than other varieties of capsicum
hich have been examined. It also has a sweeter taste and,
erefore, presumably, a higher percentage of sugar. Because
of these differences, paprika should be classed apart from
yenne pepper. i
" Cayenne pepper. The varieties examined, although widely
different in appearance, have essentially the same composition.
; Ginger. The cold-water extract in No. 9813 is abnormally
low, indicating perhaps that the sample has been soaked in
water.

 Cassia. The sample of Penang cassia has about the same
position as the samples of Saigon cassia examined last year.
Travencore, Malabar and Batavia cassia are not only much
alike in physical properties, but also in composition.

Cloves. One of the most valuable means of detecting adul-
teration in cloves is the determination of volatile ether-extract.
The minimum percentage of this extract obtained in the
_' nalyses of genuine samples, during the past two years, is 17.82.
" Nutmeg. The two samples of brown Penang nutmeg have
practically the same composition as the limed Singapore nut-
megs examined in 1898.

_‘ Mace. The percentages of ash, non-volatile ether-extract,
alcohol extract and “starch” do not vary greatly in the varie-
ties of true mace, and determinations of these ingredients are
“o'f great value in detecting Bombay mace and other adulterants.
g ¢
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COFFEE.
By A. L. WinToN.

When the food law went into operation (1896), the cheaper
grades of coffee, both ground and unground, which were sold
in Connecticut were extensively adulterated.

Of forty-nine samples, bought in that year by Station agents
for twenty-five cents or less per pound, not one was pure
coffee.

During the past four years there has been a marked decrease
in the number of adulterated “coffees” sold in this State, as
appears in the following statement.

TaBLE II.—PERCENTAGE OF SAMPLES OF COFFEE FOUND ADULTERATED.

Percentage number adulterated.

Number Both Whole

. Year. Examined. Whole Coffee. Ground Coffee. and Ground,
1896 109 25.0 89.2 63.3
1897 71 2.3 86.6 57.7
1898 40 8.7 40.9 24.4
1899 149 1.5 18.8 10.3

This decrease in the percentage of adulterated samples can-
not be attributed to change from year to year in the place or
price of purchase.

The agents have each year sought to buy the cheaper grades
of coffee in a considerable number of cities and towns.

The average prices paid in these years for the samples have
been as follows:

TaBLE IIT.—AVERAGE PRICES OF COFFEE BOUGHT BY STATION AGENTS.

Ground Coffee, Pure.

Ground Coffee, Adulterated.
Average price

Average price

Year. No. Samples. per pound.  No. Samples. per pound.
1896 T s 37.0 58 24.5
1897 6 26.0 41 25.0
18098 13 26.8 11 24.5
1899 66 26.7 14 22.4

The marked decrease in the sales of adulterated coffee in this
State, thus indicated, is no doubt largely due to the work of
this Station. :

During the last twelve months one hundred and forty-nine
samples have been examined, classified as follows:

i
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COFFEE.
Unground. Ground. Total.
or of samples not found adulterated.... 68 66 134
er of samples found adulterated........ 1 14 15
69 8o 149

rticulars regarding these samples are given in Tables v
i es 108 to III. . -
Y,la?se%s other than the retailer’s name and address that
-o found on packages of coffee are copied in the Tablfe.
samples put up in paper bags without labels are specified as
d in bulk.” :

'\, the whole number of coffee samples collected, sixty-one
rere bought by the Dairy Commissioner and eighty-eight by
he Station.

Coffee Compounds and Substitutes.
n examined as follows:

No. 11471. “Combination Coffee.” Bought of Russell
., State and Court sts., New Haven, 20 cents per pound.
Sontained coffee, chicory and imitation coffee made from wheat
ddlings.

No. 11434. “Hayward & Co., French Breakfast Coffee
mpound, manufactured by Dwinell, Wright & Co., Boston.”
e word “Compound” was inconspicuous. Bought of
Janiel Sullivan, Putnam, 10 cents per pound package. Con-
sisted chiefly of ground peas and cereals. No real coffee was

Two samples have



108 CONNECTICUT EXPERIMENT STATION REPORT, I’§r99.
TaBLE IV.—CorFeEe NOT FOUND ADULTERATED.
S
z
é BRAND. DEALER.
&
Unground Coffee.
eameold in bulk. oo ..lul.caiede. Ansonia. W. H. Bronson, 234 Main St._____
¥iacs LR GE T Y. Fofarty, 11 High Staidi=00 8
iica fes e e T S S R Geo. E. May & Son, Maple and High Sts, -
11457 (T 7 B AR 6 VRIS R i Geo. McCabe, I9 ngh St B T A
11452 ci G e e R New York Grocery Co., 134 Main St._____
11451 R ORINEURN Y AR New York Grocery Co., 134 Main St.______
T1458 T Jo D, Welehi& Co. Main 'St L' 1. - 7§
11459 ) e et T Ry s J, D. Welch & CO., Man Sty Ve 0
9967 | Thos. Wood & Co., Boston . .._|Bridgeport. Osborne Bros., Noble Ave. & Jane S-{
9995 | Magnolia Blended. Bennett, f
Sloan & Co., New York..... Danbury. McGraw & Baldwin, g1 White St.__
Eeees i Sold inbulk oo ioioe Union Pacific Tea Co., 253 Main St.______ i
11461 | Manila Coffee _......._____._. Derby. G. W. Coggswell, 30 Elizabeth St. _____
Bt Sold inbulk) ... Lollo Kamak’s Bargain House, 181 Main St.____ i
11465 SRR | L s R T James McEnerney .___..,________,4_____:
11462 3T R PR SR T New York Grocery Co., Main St.__________
11051 N G R N R Groton. C. S. Avery, 95 Thames St.. .__.______
11037 Utinit L It S ke AN R A Hartford. ]J.C.& Co., 558 Asylum St. ___.____
11038 R D Ve e R. S. Kennedy, 1040-46 Main St.__________ ¥
BN Ol ey s L L Middletown. American Tea Co., 4g0 Main St.__| - a
11088 A A o Gl o el SET: Camp, 234 MainySt, - =L 50 " ]
11087 UL R s e B RO Winterich & Kirby, 218 Main St.._________
11089 T A e S A RN Portland. C.H. BelliMain Stiil 0 o . |
11099 L e R e R New Britain. Home Tea Co., 460 Main St.....
11166 syt FCER o S S New Haven. S.S. Adams, 745 Grand Ave. . ... |
11170 S I A S Ghas, Baum; 206 0ak. St w0 08,
11146 R R L s Cedar Hill Exchange, 1132 State St._____._.
11167 R e Y G. M. Clark, 358 Congress Ave.._______.__
11469 S A N T Conn. Tea Co., Grand Ave. & Franklin St._|
11473 S G RS Geo. W. Cooper, Grand Ave. & Artizan St._‘
11164 U R R CoBsGnTtisslgsy State SN0
11466 H N Daniel Dore, 579 Grand Ave.. _ ._...___.
9592 | Diamond B. Wm. Boardman
& Sons Co., Hartford ....._. Gibbons Bros., State & Pearl Sts._________.
e soldiinbullk ... . _.__._. Johnson & Bro, 411 State St. . ._.________.
11475 A S T Harry Leigh Co., 354-6 State St. _._______. w
11160 N N T F. ]J. Markle, Olive & State Sts..._.._.___. ‘
11467 S T S Hermon Mosca, 177 Hamilton St.________. |
11474 S e I R R E. E:. Nichols; 398 State St. . .0 .o v 1
11472 RN e Russell Bros., State & Court Sts......__...
11169 A Y N R J. L. Stevens, 255 Congress Ave.______-__. !
11165 AT AT R W. E. Waterbury, 774 State St.____.._____.
11468 Sl N L R. Zeidler, 768/ Grand Ave. ... ... . _._._.
11047 R New London. Daboll & Freeman, 148 State St.
11412 w0 e S D. Donovan, 135 Main Sgies: 00
11401 S R I Y Daboll & Freeman, 148 State St. __________
11409 R AR L R S D;. Donaovan, ¥55 Main@iSflo sl o 57 vl
11410 A S R R D.'Donovan, 135 Main Stiooc oo 0 0b |
11411 e T G Di.Ddnovan, 235 Main 1St. 2ol e |
11414 U A e S A. E.Foster; 120 Main' St.. .. .. L ool .
11413 O R D i L A B Foster nzoMiain SaL 0 00T S
:;403 g e M Josephy fas Main Stiel 0 f0 e AT
II406 R JoNoMineseMain St Ui L0 e Blan G T
ng°§ ) ‘: i O R e S Mohican Grocery Co., State St.___________.
gads | e SRR SRR John! Rollo 66 MaintSt, o ot A2 ol = | |

—\
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BLE 1V.—CorFEE NoT FOUND ADULTERATED—Continued.

BRAND. DEALER. el
E&
ound Coffee— Continued.
eka Blend. Ross W. Weir
IR, il Norwalk. W. & E. Osterbank, 53 Main St...__| 25
L RN S Norwick. Hong Kong Tea Co., 210 Main St.._| 25
S U IR E. W. Phillips, 47 Shetucket Stooooc......_ 16
L R WAL Smith 138 Makn' S S D T 22
S e A R Waterbury. Brooklyn Co-operative Store, 875
Bank Stiie sy (Guste 05 SAsL AL Dre s 25
B i A. W. Brumaghim, 844 Bank St. _....__..__ 25
te House Mocha & Java. i
winell Wright & Co., Boston J. A. Edmundson, 415 So. Main St.___._._. 35
L R Willimantic. S. E. Amidon, 877 Main St. _.... 12
Bty o2 e n Ll S{E. Amidon, 877 Main St L 000 D00 ' 36
e S B, P. Casey.'8r Jacksen Stiz tLi i b vt 25
L R S P A C. R. Hibberd, 22 North St...__.__. L 30
U R e R Frank Larrabee, €harch St o 0l 4l 18
L e S R U Purrington & Reade, Main St. .. ____.._._.... 36
L Burt Thompson, 798 Main St..____.._.__... 38
Coffee. Woolson Spice
ileto, Ohio._.._...... Burt Thompson, 798 Main St.._...___..._. 30
Ground Coffee.
L R R Ansonia. Geo. E. May & Son, Maple & High Sts.| 25
QR L ML T Bridgeport. Belknap Tea Co., 511 Main St._... 25
L R N TR Columbia Tea Co., 534 Main St. ... ___.__ 25
o s T Y R. T. Whiting, 345 Maint8t. ... 2% 10 { 25
U e S RN Derby.  S.Z, D. Durand; 193 Main St.._ <o oo 1 iige
s SRR S O New York Cash Store, Main St......_._._. 20
o RS R Grolan) - G, W, Allyn; Thames IS v o tios 25
U S T L Y Hartford. Wm. Eustace, 119 Pearl St. ... ____ 25
R T4 8 H. E. Hills & Son, 114g*Main St..2_ . _._ .8 25
pia. The Edmunds Cof- |
EMills, Boston.....-.._.. Peckham Bros., 8 Ford St... ..o i iioiio e | 35
al Arms. International '
offee Co., N. Y. & London Union Grocery, 1026 Main St._._.._._._._... [ 38
o R OV N Meriden. Boston Grocery, 17 Colony St. ... | 28
© oL SRR TS Grant’s Tea Store, State & Main Sts. _...__ M
S A E. J. Stoddard, 300 E. Main St..._._.__.._. 18
old Brand Java. Brownell i
Field Co., Providence..... Middletown. G. E. Burr, 136 Main St.__....... | 25
T e SR New Britain. A.B.Goodrich,7 Franklin Square | 20
B s A H. Oldershain; 256 Park St. 2 1o J-—00 | 25
Rt = o e e e L Ey New Haven. S.S.Adams, State & Court Sts._._| 20
QL i kere 4 TR B Conn. Tea Store, 722 Grand Ave. _._.._.--. 20
Shapleigh Coffee Co.,
e R S Mrs. Gerner; State & Clark: Stsi.iu.icaease 25
scent Mills. John P. Augur,
G P. J. Lyons, 419 Congress Ave. _...._---. 30
L AR R FoAL PecRontg State/St.o . - il d o 25
M-_Tower, New Haven..... H. M. Tower; 379 Congress Ave.... 2., 25
Mitage. Stoddard, Gilbert
Co., New Haven.....__._. Williami & Rranklin.. - 22 s SEREuEl 30
al Arms, International
Loffee Co., New York._...__. New London. Frank Caracausa, State St._.____ 30
al Arms International
R E R Frank Caracausa, State St....... 30
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TABLE IV.—CorrFee NoT FOoUND ADULTERATED— Concluded,
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T S
g | .
U BRAND. o DEALER.
g
| .
Ground Coffee— Continued. it
9599 | Back Bay. G. P. Champlin, |New London— Continued.

BOStOn Ao L N +---| 7M. Wilson Dart, Bank & Howard Sts._____
ke Sold ih bulle U0 0k Dalins Sy ® Wan ArHolt, so Main St;oo dalo i -
11049 TN o Tl 7R 5 L Keefe & Davis, 125 Bank St._.__.__________

g6oo | Star Java. Brownell & Field

Co., Providence, R. I....---- WM Eueyaor Bank St. 00 vl il e
Tido [kSoldih budky U0 S e JaNIMiner Maine St,o Lo o Sesl o
11404 LA e MU SN T N S Mohican Grocery Co., State St.____________
11050 thy 1R TR S E R S R PN S, Prottas;) 45 Bradley St. .l ogegiode L o

9978 | Autocrat Java. Brownell & \

Field Co., Providence..----- J- E. St John; 265 Bank St 8 e oL 7.

TraoavlSoldidniballe sl e L el iy o) Norwalk. William M. Betts, 15 Main St.______ |
9982 | Silver Quarter. Swain, Earle |

& Con Boston s -4l Norwich. Appely & Jordan, 88 W, Main St.___|
12061 4 Soldb inubualled S s al S it & E.'Au Fitch;:62 Broadway s wpete o o |
11068 AT e i Ao B e E;«Robinson, 264 Main St..-..ouasoacon. . \
9983 | Golden Cup. C. H. Russell, ‘

Bostone. 100 CUHLTEY S Y Russell Bros., 110 Main St .....__... $mn-|
9988 | Regal. The E. S. Kibbe Co., j

Plantfai e o G BRI (e il Portland. P. Sullivan, Main St. o .cc oo ___. |
11435 | Sold in bulk. Javaand Mocha |Putnam. N.]J. Bartlett ... ... ___. . ___ 1
11436 WL Rt DLy gl N Sl N S ) NigleBagtlettode Lt 0 b ool i o
11430 R R T CSR T NOHMadsficld & Colc oo win v~ |
11431 P gotan 1o poy Gl oM 1oy N H s Mansfield! & Goloo oad il v ‘
11428 S b IG E e  B AL EdwardtMuallanes LeldeNie o Jeiss ke
11429 ol s i Java and Mocha

Blendy . dais BEdward Muollag 0. o il sl

11437 St et iR riplehlend ANGNStetson LU SRR R e Gt
11433 A LU Gt B S S ) James Sullivan 28 o lol e an e oo
11432 o T A oy R e Jaraes Sullivan i olets vy SRS el
11008 L S DR S0 ST B So. Norwalk. F.D. Lawton & Co., 22 Main St.
11009 bR B A AP e I ST R o New York Grocery Co., Washington St. __.
9957 | Princess. O’Donahue Coffee ‘

Co., New York! - 1 0o Ji Chas. E. Seymour, 33 Washington St._.____

TI0OL -| Soldeintbiplleis s Wk Lt e Ve Stamford. G. A. Ferris, 184 Main St. _._______
11000 el AL TGS A SR Ay Gl Weed'1 Atlantic Square- 2 oinot. .
11020 L S O O L e - Wallingford. A. J. Martin, 29 Main St. ______.
11021 TR L U © O i e Union Tea Company, 7 Hall Ave. ________
11418 Ll e L AT A Willimantic. S. E. Amidon, 877 Main St. ____._ [
11419 S8 o et Bl A MO AR , Daintor & Johnstone, 931 Main St._.______
11070 i L L R s Grand Union Tea Co., 725 Main St. ._._____
11072 il e, Btk ol SR e i ERC. Hallvez: ElntoniSt, . L CURiers o U “
11426 LA . R R L Frank Larrabee, 24 Church St.....____.__.
11427 e . I Vs ] Frank Larrabee, 24 Church St.._________..
11073 el CRE e | Purrington & Reade, 719 Main St.________.
11425 SR SRR D G AL Purrington & Reade, 719 Main St..__.____.
9985 | Yale. Howard W. Spurr Coffee ‘

€Co,, Boston_ _ .- MEREReare Burt Thompson, 8oo Main St.____.____.__. [

Tdesil Sold!in bull oo o Burt Thompson, 800 Main St.__..___..___.. ‘

TABLE V.—COFFEE FOUND ADULTERATED.
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CARBONATED, NON-ALCOHOLIC BEVERAGES
(“TEMPERANCE DRINKS,” “SUMMER
DRINKS”) AND FRUIT FLAVORS,

By A. L. WintoN, A. W. Ocpex ANp W. L. MITCHELL.

Water, variously flavored and charged with carbonic acid,
commonly called “soda water,”* may be said to be the national
summer drink of the United ‘States. Although statistical
proof is not obtainable, it is doubtless true that the consump-
tion of the various carbonated non-alcoholic beverages (not
including mineral waters) within our border is greater both
per capita and in toto than in any other country.

In Connecticut nearly all of the five hundred apothecaries
have soda fountains, and in some cases soda water, during
the summer months, is a more important source of revenue
than drugs. Soda fountains are also maintained by many
confectioners and some of the department stores.

Bottled soda water, ginger ale and similar beverages are sold
in large quantities for family use and for consumption in
saloons, restaurants, fruit-stands and “Wheelmen’s Rests.”

SopA WATER, SoLDp BY THE GLASS.

Apparatus for Dispensing Soda Water. In stores where
soda water is drawn for consumption from faucets, the “foun-
tains,” which are the metal cylinders in which it is stored, are
kept in the cellar and from these, pipes lead to and through a
box packed with ice at the dispensing counter. This box,
which is commonly, but erroneously, known as the “fountain,”
also contains reservoirs for the various flavoring syrups and
is usually cased in polished marble, with nickel faucets and
trimmings. ;

The pressure of the carbonic acid gas in the cylinder forces
the carborlated water through the pipes to the faucets, which
are so arranged that a large or a fine stream can be drawn,
the latter being used to mix and froth the drink.

Besides the flavoring and sweetening matters added in form
of syrups, “Cream” is added to chocolate, coffee, vanilla and

*Also known as “Soda” and more appropriately as “Carbonated
Water.”

=\

SODA-WATER SYRUPS. Lr3

.e other flavors, and frothed eggs, “acid phf)sphate” a{xd
rious other materials are used in the preparation of special
inks. !

Preparation of Carbonated Water. Forme.rly ea}ch fountal‘n
charged by connecting with apparatus in Wh-lch carbonic
gas was set free by the action of sulphuric ac1d‘ on marble
st or other carbonate, but now carbonic acid, e1the¥' mad.e
om acid and carbonates or derived from mineral.sprmgs, is
uified by pressure and supplied in small steel cylinders. :

" Some retailers make their own carbonated water, but this
work is usually done by local manufacturers, who deliver the
ntains ready charged. The operation of charging is, how-
er, a simple one and can be easily carried out by any one
ovided with the necessary apparatus. The “fountain” is
arly filled with cold water and placed on its side in a cradle.
he cock at its end is connected by means of a stout rubber
hose with the cylinder of liquid carbonic acid and the gas
at freely escapes from the latter is allowed to enter the foun-
in, where its absorption by the water is aided by constant
agitation. This is continued until the water is saturated at
out 170 pounds pressure,* as shown by a gauge.

Soda Water Syrups. The syrups used in soda water consist
sugar syrup (12 to 15 pounds of granulated sugar in 1 ga'llon
water) mixed with fruit juices, or other flavoring materials,
d frequently with gum arabic, soap bark, senegal, or some
‘other substance, to produce foam. The most popular syrups
are vanilla, lemon, orange, strawberry, raspberry, chocolate,
_ coffee, ginger, sarsaparilla and pineapple, but there are many
others which have a more or less extensive sale. A pamphlet

The syrups dispensed at soda fountains are made on the
Premises, or bought ready for use. In either case, they may.
be good or poor, pure or adulterated. Some retailers prepare

extracts,” coal-tar dyes, chemical preservatives and other ob-
jectionable materials, and the same may be said of the manu-
facturers of syrups on a large scale.

*Mineral waters and root beer are charged at a lower pressure.

9
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:

For the convenience of those who wish to make their Own
syrups, but do not care to handle the fruits, many kindg of
genuine fruit juices and crushed fruits are
in sealed bottles, jugs and jars.
out sterilized, or otherwise treat
will generally keep until opened.

now on the market
These preparations are sent
ed “to prevent spoiling, anq
For use they are mixed with

sugar syrup and a little citric or tartaric acid, to bring oyt

the flavor.

In justice to the trade it should be stated that those who
have built up a flourishing business, use, as a rule, good
materials and dispense beverages which are both wholesome
and delicious. Syrups containing artificial flavoring and color-
ing matters are not acceptable to thé better class of trade and
are dispensed chiefly in the tenement districts, at shore resorts,
ete:

All artificial flavoring substances cannot, however, be re-
garded as adulterants. Qil of wintergreen and vanillin (the
valuable constituents of the vanilla bean) are now prepared by
purely chemical means, and, although not considered quite so
delicate in flavor as the genuine, still the difference is really
a matter of quality rather than of purity.

But the artificial extracts made to imitate strawberry, rasp-
berry and some other fruit juices or flavors belong in another
category, as they are, in many cases, quite unlike the flavoring
matters of the true fruits in chemical composition, as well as
in flavor, and when taken in ice cream or soda water are apt
to produce unpleasant consequences ; indigestion and diarrhcea.
Often within a half hour after taking them, their artificial
nature becomes very evident to the senses of taste and smell.

The following recipes of J. H. Maisch, for the preparation

of artificial extracts, given by Allen,* illustrate the complex
nature of some of them.

“The number given indicates the number of measures of the
ethers, etc., to be added to each 100 measures of rectified spirit.
* % % To make the essences of orange and lemon, 10 parts

of the respective essential oils must be employed in addition
to the ingredients given in the Table.”

*Commercial Organic Analysis. 2d Edition. Vol. I, p. 163.
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T e use of coal-tar dyes is also objectionable, as some of
are believed to be injurious to health. : i

e use of preservatives has been discussed in a pre‘<‘:ed1n%
. Y Salicylic acid is not infrequently added to i .keep
oth the genuine and spurious fruit juices.. The addition of
y substance to food is prohibited in certain European coun-
because of its injurious physiological effects.
ome of the leading manufacturers of fruit juices now guar-
ee their goods to be entirely free from all preservatives.

BorTLED CARBONATED BEVERAGES.

Chese, like “soda water,” which is only sold by the glass,
water charged with carbonic acid and variously colored,
ored and sweetened. A T )
Of this class of “temperance drinks,” “ginger ale., put up
ally in two-third pint round-bottomed bottles, is perhaps
€ most popular. ] . .
‘In addition to ginger extract and sugar it may contain a
little lemon juice or citric acid and lemon o11.- Sometlmets
sicum is used in place of a part or all of the ginger extract.

See also pp. 139-141 of this Report.
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Other kinds of bottled effervescent beverages are “Sa-

parilla”; also lemon, orange, raspberry and cream (vaniy UICES AND

“soda,” which differ from each other only in the flayorg o
coloring matters which they contain.

The above list is only a partial one, but includes those
are most in demand.

The cheap grades are commonly of local manufacture a
are sold either in quart or half pint bottles, with COrks.
patent stoppers.  The bottling of soda water is done by
machine, which adds a measured quantity of syrup and eq
bonated water to each bottle and inserts the stopper. R

Whig

EXAMINATION OF SAMPLES FROM THE CONNECTICUT MARKE

The samples of soda water syrups and bottled carbonate
beverages represent the different grades in the market, fro
the cheapest to the highest priced. The bottled fruit sy
are sold for the most part by grocers for family use, hut ar
practically the same in composition as the soda water syrups SEEEENSEEaODIE - -~ ----------
bought at soda fountains. Bottled grape juice, lime juice an
some other fruit juices are often kept on soda water counters SESENSHEaWbery - .- .. ---
for use in carbonated drinks and are also sold to some exter &

CARBONATED BEVERAGES. 117

oF Resurts oF ExaMINATION OF FRUIT SYRUPS
oF BoTTLED CARBONATED DRINKS.

Adulterants detected.

Artificial coloring matter.

Coal-tar dyes.

Coal-tar dyes, salicylic acid, glucose.

Glucose.

Artificial flavoring, coal-tar dyes, sali-
cylic acid, glucose.

Artificial flavoring, coal-tar dyes, sali-
cylic acid, glucose.

Coal-tar dyes.

Coal-tar dyes.

|Salicylic acid.

Artificial flavoring, coal-tar dyes, sali-
cylic acid, benzoic acid, glucose.

Coal-tar dyes, cochineal, salicylic acid,

| _benzoic acid.

|Coal-tar dyes, salicylic acid.

for family use. Five samples were examined. '

Detailed descriptions of all these samples are given in th
tables on pages 117 to 128. Those in which artificial flavors
artificial dyes, preservatives and glucose were not detectet

Salicylic acid, benzoic acid.

|Salicylic acid.

are classed as not found adulterated, and the others, whethe
found to contain one or more of these materials, are classed &
adulterated. !

Partial quantitative chemical analyses of these samples afi€
of twelve samples of pure fruit juices from manufacturers, " R
of five samples prepared in the laboratory, are given in T‘j‘b
XIV, pp. 134 to 137, and are of interest chiefly to food chemist>

Following is a classified list of samples not found adulterat
and of those found adulterated, together with the names = S aRCoys = =~~~ ~----
the foreign materials detected: where boric acid was foun® & ‘
attempt was made to determine whether it existed free o T
form of borax. ’ e —

53 | 3
R k]

2§ E | Total

e

= < i

|
_____ o @il 2
_____ o 2ih it 2
R SN0
5 R 5 E 6
________ 15 LR a2
________ 10 26 36
.......... 5 3 8
....... 36 56 02
....... 2 L 3 (A
o 2 )
RN 3 4 7
2 3 5
-------- I 4 5
- 8 { 15 23

\
------- B 3 3
....... O R 2
i

-------- o ‘ 5 5
....... 7 . 1 8
------- (I I 7
M | 9 | 23
----- ) 2 9
S R 7
Ay 8 T 9
- 2y i 5 5
dacl 2 16
------- 1 i 5 6
-------- 57 ! 33 90
d drinks| ror i 109 | 210

'Salicylic acid.

Salicylic acid.

Salicylic acid, boric acid.

‘Salicylic acid, boric acid.

(Coal-tar dyes, salicylic acid.

|Salicylic acid.

|Artificial flavoring, coal-tar dyes, sali-
cylic acid.

Salicylic acid, boric acid.

Artificial flavoring, coal-tar dyes, sali-
cylic acid.
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The samples examined, with seven exteptions, were sweet-

ened with cane sugar, but in many cases, owing, doubtless, tq
the presence of organic acids and the process of sterilizat,ion
emplqyed, this cane sugar had been converted wholly or in
part into “invert sugar.” This change is not objectionable
as the sweetening matter of most fruits is “invert sugar »
and the cane sugar added to_fruits in the preparation of pré-
serves, jellies, etc., is partially converted into “invert sugar”
during the process. i

The sweetening of one sample of bottled syrup, No. 11027
was glucose syrup. ,

Two samples of bottled syrup and five samples of soda water
syrup contained glucose, together with cane and invert sugar.
Sweeteners other than sugar were not found.

Of the 71 adulterated syrups, sold at fountains and in bot-
tles, 24 contained artificial flavoring matter; 45, coal-tar dyes:
7, cochineal; 19, salicylic acid, and 2, benzoic acid. Four
samples of fruit juices contained salicylic acid, and one ben-
zoic acid. Of the 33 adulterated carbonated drinks (sold in
bottles), 6 contained artificial flavoring matter; 1 5, coal-tar
dyes; 16, salicylic acid, and 4, boric acid.

Among the coal-tar dyes identified were magenta, acid
magenta, eosine, tropzeolin, ponceau, Bordeaux red and anilin
green. The quantity in a glass of soda water (250 cc.) or in
the syrup for a glass of soda water was, in many cases, suffi-
cient to dye a six-inch square of white woolen cloth (Nun’s
veiling) a most brilliant color,—scarlet, magenta, crimson,
orange, or green, according to the dye.

Tests were made for formaldehyde and sulphurous acid, but
neither of these chemical preservatives was detected.

SODA WATER SYRUPS, ; 119

Dealer.

H. Good, 29 Dixwell Ave.
J. W. Carter, Elm & Park Sts.
Bergquist Bros., 30 Church St.

Waterbury. Chas. Musanti, 100 E. Main St.
Briggs’ Pharmacy, N. Willow & W. Main Sts.
Groton. C.'T. Davis, g1 Thames St.

C. E. McEnroe, 51 Church St.

Norwick. Smith’s Pharmacy, 205 Main St.

J. T. Baker, 780 Main St.
F. Rogers, 708 Main St.
H. Good, 29 Dixwell Ave.

Bridgeport. E.H. Hurd, 197 Noble Ave.
Danbury. Bodine’s Pharmacy, 258 Main St.
New York Candy Kitchen, 238 Main St.

W. Schmellzer, 19 E. Main St.
Candy Kitchen, 200 Main St.
J. W. Steuck, Main & Washington Sts.
Howe & Stetson, 767 Chapel Sts.
Mendel & Freedman, 772 Chapel St.
R. D. Taylor, 13 Broad St.
Crystal Candy Kitchen, 82 State St.
A. Small, 118 Franklin St.
oodworth & Small, Main & Thames Sts.

| Waterbury. Joslin & Allen, 171 Bank St.

Sold for

O . New Haven.
e New Britain.
B =~ mn e s

politan Phosphate

R - -

e
B e |New Britain.
“
B s ‘ Willimantic.

n Sh‘e;l;(;t- : : : .\ New Haven.

i

it SRR

B e Meriden. V.
- aaaee Middletown.
it | New Haven.
¥ -:--:::::::New London.
‘e
LR R Norwick. E.
4 s 7 T W
R Ll
S S ‘
.. | Willimantic.
Ty e Bridgeport.

New Britain.
New London.

Willimantic.

Palace Confectionery Co., 123 Bank St.
C. E. Whittemore, 759 Main St.
, Fairfield Ave. & Water St.

Danbury. D. A. David, 292 Main St.
\Hartford. Condos & Co., 226 Asylum St.
Williams, 975 Main St.

E. W. Thompson & Co., 181 Main St.
Moon’s Pharmacy, 477 Bank St.
C. M. Rogers, g Main St.

Norwich. Anthony & Traggis, 191 Main St.

J. Hickey & Co., 84 Union St.
Thread City Candy Kitchen, 661 Main St.
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TaBLE VII[——ADULTERAT

‘\t;f,to‘?n Sold for Dealer.,
i e L 0oty R A New Haven. R. Ginzberg, 3
9992 C]?erry Ripe) e il | Waterbury. Anthony De%,GBZ.Og;:ZIdS?ve -------------
11004 |Miner’s Fruit Nectar_| Vorwalk, H. A. Stith) 4T Main St i T
ErosaiKolafra. el Lo L \Middletown. ]. ]. Murphy, 532 Main St. ... .. """
11042 |Brady’s Iced Mint ___ Hartford. E. Schotl Co., 815 Main St..._ ... 7™
9969 (Miner’s [ced Mint--_j/l[eriden. W. H. Thompson, 75 W. Ma;r;_ét— ----------
T2 Orzg)ge ............. Danbury. T. C. Casassa, 3 White St.______ PO
11122 S e e Main St o et T
ﬁ(o)%(o) P e igl”z}d% J. F. Dooley, 48 E. Main St.__________ .77
............. outh Norwaik. Lane’s Bakery, 51 Washi S L
GO LIS e B e | Waterbury. Anthony Deo, 84 ({‘agal St.s,lfl_n_g_t_On 2
E1046 {Pineapple_ .. ... ... 0 |Vew London. Anthony & Traggis, 186 State St. ...
Ters2 IRaspberry L ClLLL ol iEria’gepart. el 6T K M ain) St LS
11119 A P el O \Danbury, —— WroniMai S oSN LRI T ey
11040 i \Hartford. C. H. Bell, 639 Main St..._... .. 77
11158 S e H, Block, 72 Temple St. _.2. ... =8
11044 R ’ Paul Werder, 737 Main St. _._____ .___. .
11095 T EEPERE |Vew Britain. G. E. Bunny, Main and W. Main Sts. ..
11092 O s Rosasco & Curroni, 271 Main St. _______
11142 R |Vew Haven. Bakery, 657 Grand Ave. _ ... ... ... .
T1T93 i St Gl “ C. P. Holmes, 914 State St. ________ ...
E;gg Bt : lS\&Pickus,46 QaldSEai Ayt
__________ . L. Shorr, 787 Gra ‘
11003 E8 e e O e [Stamfom’. Parker & Ward,71g5 Ma?g ?t‘ie.:: ----------
11107 AR L) iy | Waterbury. M. K. Lillian, 143 E. Main St oorro0 77
11109 I . ) st E BARISIBE e s AR .
11023 1R L Wallingford. ].F. Cassin, 38 Center St.. ... .
11022 SR J Shortell’s Pharmacy, 72 Center St.. -
i o e T BT B Ut | West Haven. Putman’s Restaurant Beach St .
11153 |Strawberry ...._____. |Bridgeport. C. Ferrondo, 699 E. Main St P,
11043 : .......... \Hartford. O. Coldezky, 68 Morgan St. RS R
17159 T J- Rtz s BrontiSi fo R R TT
11154 el ‘ o e o4 Bront)Se s L Uie T aE Al (.
11157 I e s o aalState St S0 (ol oRGaT T T
11082 bR |Middletown. Buel & Blatchley, 246 Main St.... oo ... ...0
11083 A el S ; John Tosillo, 280 Main St....____. ... ... ...
11096 R |Vew Britain. "]. F. Burns, 365 Main St. . ... .. ... ... .
11091 :‘ .......... \ Rosasco & Caroni, 271 Main St. _ N
11131 DR -~=- New Haven. Cedar Hill Exchange, 1132 State St. ... __...-
11138 T ER Klondike Candy Kitchen, 459 State St, _...--
11134 il Schultz Grocery, 802 Grand Ave. ... .. ....-
11144 e | Smoleroff Branch, 603 Grand Ave. . ... ...
11132 TR ! M. Smoleroff, 932 State St. ________.. ... .-
11140 o e " John Spires, 696 Grand Ave. . ________ .-
3;35 BT | T s ==mljod Grand /Aver tes il e 8
III37 TR =——i——liB8n Grand Ave/lf iinia T
gr TR ' : () = RGO alle S EL NI U -4
;;263 R \Norwich, %argesHCostandi, 263 Main: Spiiesiwan ST
e s e R O . A. Herrick, Br w Mai =
11085 :‘ .......... |Portland. Geo. W. Lord, M;i":ldSt?’.:fr_lfi_l.wam T - 3
11002 ‘: i et o LR [Stamfora’. J. K. Lawrence, 55 Atlantic St, ... ... ...-
I??gg | i -~ e=wuuu-| Waterbury. ~ Anthony Deo, 84 Canal St. NN
i L amesia g \ \(J;V ’{ gedd%s, 836 Ilzanlfl Sl T
DU TR aterbury Can itchen,'128 S. i IR
11150 r el West Haven. Fred’s Quick If’unch. Savin RosckMGall':)lvit -=-"3
11147 Violetene_| New Haven. V. Amarante, 63 Congress Ave, -
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Coloring matter. Preservative. Sugar.

- | —

Artificial .. cccoooilieeoclacmemiimioiann- Cane sugar.*
Artificial oo oo ccaeaoo|memmmemm e )

Mtificial oo LoDl Lo s i
iCoalitar dye - -~-iboso-- Salicylic acid ---.

Green coal-tar dye -coccoo|ecmcocmmmcaanann-

Green coal-tar dye - ----|-commoomamean -

_|Orange coal-tar'dy€ ----on|-cocmomacoananns Cane sugar and glucose.
.......................................... Cane sugar and glucose.
Orange coal-tar dye -----. Salicylic acid -...|Cane sugar.*

SlCochineal —sx-- i ‘ ................. i
__|Orange coal-tar dye ...... e e S i e &
¢ “_a__g"-""”“ff ........ Bt SIS SR Cane sugar and glucose.
B Maoentat ool e R 0 Cane sugar.*
| “

Erilnson coal-fardye -. .- -l-scoansassivdan ol
‘Salicylic acid .--.

Crimson coal-tar dye - ... \ .................
I ochineal ...l bone ot g, SR ol L
....... Wiolet dye. - --cisvmbaman|onciasonumamdiog
----|Crimson coal-tar dye - -- Fosan o clhaasatling
LR Ed coal-tar dye - -adm=|smescann amanaas
...... Acid magenta{ i
...... Crimson coal-tar dye .. __ |
i 'IRed coal-tardye ..------- [Salicylic acid ...
......................... |Salicylic acid -.-.

Crimson coal-tar dye . ___. Salicylic acid ....
—--[Magentat. .o
@ochinealio= e Loy 2ot [Pl e e M
.-_.iCrimson coal-tar dye ... [cmcammmmmme aeeae i
—---|Magentaf. . . oooooilooiioooieoaooos
...... Crimson coal-tar dye - c.o.| oot
RES Magentatk. - .o oandoioio e S s L
Pl ICrimson coalsfar dye - - - .oancivaomaail
o-.-|Magentat_ oo |ceiemmaicmaaaao-
Wl Crimson coalstar dye .. -2l 2o SRR
Magentaf. Lutiol. Siion o I DR R B IS
..... Bosinet d oo dstenonomaranlidi e cl oL Dol
..... Crimson coal-tar. dyeis - oo tooiain o coce
...... Bosinef bbb bornsn Dl o L0k s o copiiaolGane Sugar and glucose.
..... Crimson coal-tar dye._.__|-cccocooo__-....|Cane sugar.®
....... Cochineal i
SiCochipeab Ut 2RIk de il J L n Dl se alie i
LiScarleticoal“tarldye ol Do o al ST ONs iy
....... [Red coal-tar dye - -cooooon]icomomcmmeem o
-|Acid magentat_ ..ooooooo|ios oooiioia-e-
|Crimson coal-far dye - .| facssincsiacaans

B }Scarlet coaltardyesi o B e

______________________________ Salicylic acid ...
----|Scarlet coal-tar dye....--- Salicylic acid _...
‘%=-|Red coal-tar dye ..c...--. Salicylic acid -...
....... Crimson coal-tar dye - - -cc-mmevoaaao

Cane sugar and glucose.
Cane sugar.* d
«

---=.|Magentat. ..o ooiaeoofeiocians
iCochmeal _________________________________
Green coal-tar dye . ..--xilooacassbdanadlois

|
‘ g e e
* Partially inverted. } A coal-tar dye.
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TaBLE XL.—Sopa WATER AND OTHER CARBONATED

BEVERAGES NOT FOUND ADULTERATEﬁ.

e L3 W _2" i eé
s Z 2
z AR
5 Brand. Dealer. gg | g :
Birch Beer. [
9966/ Mohican Spring Water Co., Bridgeport..______ R. T. Whiting, 345 Main St.-~-ooooooooocmmnone 10| %
9936/ Wait Everett's Birch Beer, New Haven______ ..~ ""7===-s 1. B. Chandler, 7 Shelton Ave ..o oo—oooooooooo- z0 i
9579| ]. Wahrenberger’s Birch Beer, New Haven ... ... .. " ""==-<l Elm City Bottling Works, 745 Dixwell Ave....... 7%
g874] ~G. Moscai& Corl:New Haven voofil oL I REHESE T 5~ e8 — - State & Clark StS.ooacococmmmmeneao - IO A%
9922| Star Bottling. Works, New Haven _____.___._________ - "777"===-- H. Grau, 15 Dixwell Ave.o oo oooen oo 10 | 2
9912| J. C. Scovill, New Haven_.__. DRl T R T T S J. C. Scovill, 171 Kimberly Ave..--...--..-- s% I M
9555| Gilhuly & Bohen, New*Haven' _______________._________ " """"0me- R Vandine 1804 State St. oo cancoo oo toodos o | -2
Crenm Svda,(Vans/layl 0 Wad ! (CEEATE Adiey F I TR g \
11034| Crystal Spring Soda Works, Meriden ..o ... ____ ... ___ _ o ——,375tate St e skl e
9586 Crystal Springs Cream Soda, Howard & Co., New York ......_ . ~~==== aven. S.S. Adams, Court & State Sts..oo.ooooooooooo- 5 24
9932| Wait Everett’s Cream Soda, New Haven_._________.__ .. "= I. B. Chandler, 7 Shelton Ave...ooocoooomooo .ot TOY el 2
9578 Chas. Clair's Cream Soda, New Haven _______._.....__________ " Elm City Bottling Works, 745 Dixwell Ave..._... 72
9921| Star Bottling Works, New Haven .. .__________._.__._____~"7"=== N Gran, 15 Dixwelb Ave.. .o o.ooloooon ool 10 2
9916 T CHSeovill s New Haven a0 S earalighi g 370 0 M@ s J. C. Scovill, 171 Kimberly Ave......_._......... 10 2
(BT T rel e e e R S R A o : 3
9964/ Mohican Ginger Ale, Fairfield Spring Water Co., Bridgepo »¢. The Coe & White Co., 560 Main St. - ... 10 4
9960/ Fairfield Ginger Ale, Aero Distiﬁed %Vater Co., Br;dgegpoprtrf: """"""" Osborne Bros., Noble Ave. & Jane St._........_... 5 %
9976| Royal Belfast Ginger Ale, W. A. Ross & Sons Limited, Ireland.. .. " 4. Boston Branch, 751 Main St..__. ... ....oo--- 13 24
9975/ Aromatie, M. M. Bacon; Hartford.____ .. ..2.._ .. . e, o (@ Toeffler, 705 Main St.oooioooaomacoio o 10 %
11033 Crystal Spring Soda Works, Meriden._________ ... ___._______""7"s IR 3% State St e o oieecan ool oSl g 5 %
9931| Wait Everett’s Ginger Ale., New Haven.___.___._..___________ 7= aven. 1. B. Chandler, 7 Shelton Ave.. - .. .o 10 2
9581 . J. Wahrenberger, New Haven. ... .._._____.._..._.._______ "77777re=s Elm City Bottling Works, 745 Dixwell Ave...___. 3% %
g572] G ‘Mosca & (€6, New Haven b izae, bi v JIe G s ans womeme o GBERISIALEISE. 1L ooioi o ~m o o i e A L 5 VA
9org N ellabielis Bl clliic I LR A ORI FIlGran,. 15 Dixwell Ave:- - doeovcddoe dooe 5 24
9538 Cantrell & Cochrane, Dublin & Belfast, Ireland ... ... ... Howe & Stetson, 767 Chapel St. _ .. .....___.... 10 24
9591| Hygeia Distilled Water Co., New York _......_....._____.___ 77777 W. S. Prindle, Church & George Sts._. .- ... 10 %
gglg J:i@Scovill i ey Haven il IR SUiiis wii vy o =T g L. Beovllle, I7é g}ilmbelrlsy b i AR S & §
9528 Glenbrook Spring Ginger Ale, Eagle Bottling Works. Glenbrook . .. . ... Spatks & Co., 85 apelpSt oot o censlB it s 10 4
11011| Gray Bros., I\Il)ewgCanagn ________ g _________ g_r _‘_Y?r_kj’_Glenmek """" I_? Paganetti, 53 Washington St._._..___...._.... 5 JA
Lot St e hhn Gy e A AR T S e T R R T T T
9935/ Wait Everett’s Lemon Soda, New Haven ...________. JIVB. Chandler, 7:Shelton Ave. .- -0 - oloie 10 2
9582{ 'C.-Clair's Lemon Soda, New Haven. /... i . ol o liiimsm """ Elm City Bottling Works, 745 Dixwell Ave..____. 3% %
9920| Star Bottling Works, New Haven _ .. _._________: ___ SO H. Grau, 15 Dixwell Ave ; 10 2
rejeera S Iy Y RS o S R S S L S D . H. Grau, 15 Dixwell Ave 5 %
055314 'G: Mosca & €0l NewiHaven 4 v ool ol Bo s =" , State & Clark Sts 10 2
g8ant THOGSeovill NewiHaven 0 MLEGE | 0] 105 Fap (i S ST e J.C, Scovill, 171 Kimberly Ave.l il ioaosi.. 9 3% 1
9557; Gilhuly & Bohen, New Haven .._.___._.____.__________7777====""""" €B. Vandine| Sgq StateiSei. Do oo L outk s 10 ‘ 2
9900 %axi;/vﬂw Food. Moxie Nerve Food Co., Boston, Mass, .. ... ... J. Coburn, College & Chapel Sts._.._-...--- ... 25
oL Ay s s S TR R e ST e T R T T e T
9587| Imperial Brand Root Beer, Franklin Packing Co. S.'S. Adams, Court & State Sts..ococo oo onionan 5 24
9930, Wait Everett’s Root Beer, New Haven ___. ... .~~~ 1.:B. Chandler;gShelfon Ave. . oo ouicootioa o 10 2
g923)) iStar Bottling Wiatk SN by Fiaven .. Jusl i sil (007 oi 7 in g e i I Graw, 15-DixwelllAver [ L0 At Dl 10 2
ool i i 7. CScopillNCwiE ave n Vi 1 R E T T T R T J. C. Scovill, 171 Kimberly Ave._..._._ ... ..... 3% JA
9556 Gilhuly & Bohen, New Haven _____.______________ 27777 """ | C. B. Vandine, 894 State St....___.....___....... 10 2
9575/ J. Wahrenberger’s Root Beer, New Haven_____._ ... ... . J. Wahrenberger, 745 Dixwell Ave._._._...._... 7E N 2
9981, Improved Root Beer, The Chas. E. Hires Co., Phila., Penn,. .. .. .......- % W.'A. Smith, 135 Main St._ ... ... | 10 14
9980| Famous Root Beer, Geo. A. Berry & Co,, Concord, N. H. ..o ... Steiner’s Pharmacy, Main & Shetucket Sts...._...... ‘ 20 2
Sarsaparilla. el e s :
9965/ Mohican Spring Water Co., Bridgeport - .. ooooooo e IR T. Whiting, 345 Main St --hccommmeaenndanion. . | 10 24
11031| Crystal Spring Soda Works, Meriden__ .. ... ... ... 7"7"" . B Dondero, 306 E. Main Sti - cccnm-msmmmtlodnnns vons 5 Y%
9585 Crystal Springs Sarsaparilla, Howard & Co., New York ... ... ... "“Hayen, S.S.Adams, Court & State Sts. ... 5 %
9933 Wait Everett’s Sarsaparilla, New Haven.__..___._ B e I. B. Chandler, 7 Shelton Ave.. .- -coooconne---- 10 2
9542| Cliquot Club Bottling & Extract Co., Millis, Mass._ ... ... ... . R R i e e ‘ %
9580, J.. WahrenbergeriNew Haven ... L. . .ooo ke Gormf imres s imerer e Elm City Bottling Works, 745 Dixwell Ave.....-- 2
95731 Gi'Masca: &/ CoriiNew Flaven .. o ... Lia i sti=ar s i KBRS State StiwaL tol Lol L InUEEE o 10 2
R e T R S R R S s R U e HUGran, T Dixwell'Ave, b oo oo dugliibe, . 5 24
9928| - Hygeia Distilled Water Co., New York ... .. ... . .. . 777" . W. S. Prindle, Church & George st.. ceocoooo.-. 10 2
9o1a i (1.0 ScovillNEwilE ayen ' 250, e s Nl e i AT PR iR J. C. Scovill, 171 Kimberly Ave.....cco_oeoo-... 3% 14
9558110 Gilhuly & BeheniNew Haven L ofudal 1 i1 TE IO RTHIT 7 g """ C. B. Vandine, 894 State St _ccooooon coooooooo- 10 2
9598| Delatour Extra, Ackley C. Schuyler, New York ... ... ... . Downey & Kinney, 134 State St. ..._-. e ool 10 14
11014/ H. G. & G. S. Grumman, Norwalk.__________ Daniel L’Homedieu, Washington St. ... __.._._._. 5 %
Lrora il Gyl Bros) I Nev Canaan' E WGl T T T SRR ae e A e L. Paganetti, 53 Washington St. .J=2-c-2osotioaoy 5 %

* By the dozen.
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TaBLE XII—SopA WATER AND OTHER CARBONATED BEvE‘

Station
No.

9565
9934
9545
9562
9927
9571
9938
9530
9536

9584

9540

9534

9552
9956
9570
9546
9929
9576
9955

9583
9925
9550
9559

9597

9561
9564

9569
9952

9563
9924
9915
9554

Crab Apple Tonic:
John Clancey, New Haven.___1 - __.
Cream Soda.
John Clancey, New Haven__s._._____.
Dewey Soda: A"
Star Bottling Works, New Haven ___.
Ginger Ale:
Crystal Springs Ginger Ale, Howard
&GO aNew Vorlis. i Falicbtis -
Delatour Extra, Ackley C. Schuyler,
I b ile SSEER e SNE R S
Sparkling, Vartray Water Co., Buffalo,
NAY Pl el Dol L RN
Arethusa Spring Water Co., Seymour
Countess, Hygeia Ice and Water Co.,
Newsbbavanien s bl b U AT
Naugatuck Diamond, Diamond Bot-
tling Co., ' Waterbury oy siai iy
Naugatuck Diamond, Diamond Bot-
thing oL tWaterbury o 01 LU0 e
John Clancey, New Haven___________
Cliquot Club Bottling and Extract
Goi, MillissiVasss w2k 10 o ool N0
Lemon Soda.:
Lemonade, Arethusa Spring Water Co.,
Seymonnie i it ol e o Sde A TN
John Clancey, New Haven..________.
Orange.
Orange Phosphate, Wait Everett, New
FEaveiesd by wival A SN SN A LN Y
J. Wahrenberger, New Haven ._.._._._
Blood Orange, Cliquot Club Bottling
and Extract Co., Millis, Mass.______

Ci ClairsNew Haveni oo o000

Star Bottling Works, New Haven ____

Blood Orange Phosphate, John Clan-
cey, NewiHaven ooy otte s 3 ns

Gilhuly & Bohen, New Haven......_.

Phosa:

Rumford Chemical Works, Providence,
R S e e U s L

Raspberry:

Gilhuly & Bohen, New Haven_____. _.

Root Beer:

John Clancey, New Haven_...._._.___

Sarsaparilla.

Arethusa Spring Water Co., Seymour.

Naugatuck Boy Brand, Diamond Bot-
tlingCo., Waterburyiob L Lo .

Strawberry.:

John Clancey, New Haven___....___.

Star Bottling Works, New Haven .__._

JG. Scavill, New Haven ... 2. . ..

G. Mosca & Co., New Haven _._____.

11013

Brand. Dealer.

Birck Beer: New Haven . ]
John Clancey, New Haven.__..._____ " Gibbons Bros., State and Pegy) S
Century.: ' ts

Wait Everett, New Haven __._______.

New London.: .
, 56 Main St, _...._ ... --== 4
New Haven:

New Haven:

South Norwalk.:

I. B. Chandler, 7 Shelton Ave, __
David Kligerman, 13 Lawrence St
Gibbons Bros., State and Pear] Sts,

Star Bottling Works, 24- Dow St.

S. S. Adams, 412 State St. ._______
E. E. Hall & Son, 381 State St

Heublein & Bro., Court and Churc

E. Hewitt & Co., 744 Chapel St._____
Harry Leigh & Bronson Co., 354 State
J. J. Sullivan, Nash and Eagle Sts, __
South Norwalk.:

F. D. Lawton & Co., 22 Main St. . ___
New Haven:
Gilbert & Thompson, 918 Chapel St. ..
David Kligerman, 13 Lawrence St..._,

I. B. Chandler, 7 Shelton Ave._...--
Elm City Bottling Works, 745 Dixwell
South Norwalk:
F. D. Lawton & Co., 22 Main St._---
New Haven.
Elm City Bottling Works, 745 Dixwell 4
H. Grau, 15 Dixwell Ave, ______..---

J. J. Sullivan, Nash and Eagle Sts.---=
C. B. Vandine, 894 State St. __.__.--=

C. B. Vandine. 894 State St. ._...---= -

HEAL SmithydssMain 'St o0 . . .=

Gibbons Bros., State and Pearl Sts. -~
H. Grau, 15 Dixwell Ave. .. .____.--- 9
J. C. Scovill, 171 Kimberly Ave. ----
State and Clark Sts..---"

H. J. and G. S. Grumman, Norwalk . __

Gibbons Bros., State and Pearl Sts. --=

Gilbert & Thompson, 918 Chapel St. =~
Norwalk.: ‘._

BOTTLED CARBONATED BEVERAGES.

\ NTISEPTICS, ARTIFICIAL DYES OorR FLAVORS.

127

woring matter. Coloring matter.

...... Orange coal-tar dye ...
Crimson coal-tar dye.---

k¢ Scarlet coal-tar dye ...
5 Crimson coal-tar dye_._.
:t Orange coal-tar dye ...
9 Acidimagentafsc i.ioioc
& Acidimagentat oo ol .o

\

Daniel L'Homedieu, Washington St-=*

..... Acid magentat -.._._._.|Salicylic acid....
Scarlet:coal-tar dye L oo ool ol .
........... Crimson coal-tar dy€.-aa|--cceecoeuunann-
..... Acidimagentati sl Cuaa | 88anbz oo L.

Preservative.

Salicylic acid - - ..

Salicylic acid - -

Salicylic acid .- -
Salicylic acid ...

Salicylic acid.._.
Boric acid. ..

Boric acid; «-:-- -
Salicylic acid.---

Salicylic acid.----
Salicylic acid ...

Salicylic acid--- .

Boric acid ...
Salicylic acid ...

Salicylic acid.---.
Boric acid i L:L.-

Salicylic acid ---.

Crimson coal-tar dy€....|------c- cco-----

Sugar.

Salicylic acid....|Cane Sugar.*

t A coal-tar dye.

{ By the dozen.
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—
g 5 ED ‘ MEeTHODS OF EXAMINATION.
j :;:‘ F i Sl ‘A carbonated beverage is transferred to a flask and shaken at inter-
I 2 : a]s during several hours. The liquid, which is then nearly free from
| | :‘j = e Bl : 'I,?nic 1:;\cid, is1 .us‘ed for th:. exa::rnit;:;lltlion.mSl)efmpls‘,e c;{’fe ctourse,' do ::;
; § g 3 3 5 T u-e this preliminary treatment. samples a pt on ice unti
8 o ‘ .
g ’E, "'; ‘§ % é Solids. 2 grams of syrup, or I0 gram’s of Farbonated beverage, are
& == £ = 5 orated on a yvatey bath and the residue is heated for 2 hours at
I ] m @ n o C. The drying is completed at 110 C.. b .
= _;;m;;f};nb 9 @ ° @ Acids. A weighed quantity of the material is diluted with water,
= - : ed, if carbonic acid be present, and titrated with standard barium
: Soltion e et Q& & RS ate solution, phenolphthalein being used as an indicator. The
& G P s e Its are calculated as citric acid.
Z G B : g b ' Polarization. The normal quantity for polariscopic test (26.048
dﬂj %‘ :é ; i g ' : s), or, in the case of some of the syrups, one-half the normal
s \ Cl A S e antity, is dissolved in water and clarified when necessary with Icc.
& © i ; 3 ; :‘ I ‘ of alum-cream and basic lead acetate solution. After making up
§ °§ = PR R ‘g | e volume to 10occ. and filtering, the solution is “polarized” in a
& £ R e TS m. tube.
5 . 2 g wmiows f cc. of the solution are inverted by heating at 68° to 70° for ten
! 3 g 3 : 3 e y utes with scc. of strong hydrochloric acid. The inverted solution is
,sz \ Bl 8 .: g U d ; arized in a 2zomm. tube, at the same temperature employed in the
Z | @SR sﬁ_g‘—n': ‘ ect observation and, if glucose is present, again at 86° (@
< o33 BYS B8RXa | he polariscopic readings in the table are calculated in all cases to the
g 3 IRT S g = gg g | rmal quantity. :
S §§ §§ a a N The following formulae were used for calculating the sucrose and
@ N R = ‘ vert sugar from the polariscopic readings:
o >‘ i | 4 ) Let S=per cent. of sucrose,
»E. % ! : : E I=per cent. of invert sugar,
= Sl s E el a—direct reading in sugar degrees, with+sign when right-handed
5 o P : : ; and—sign when left-handed.
é l § R ; | ‘ b=reading in sugar degrees after inversion, always with + sign.
Jeit AT E ! g i t=temperature C.
: . 3 :
E 3 € g ‘ D‘_, 1 Then S=EO-(3+—b)(Clerget’s formula)
w 5 8 § % 5 ij i 144——
o & 2 e B )
=i A i e R AP PR E o i sl
B £+18 AL 8 (44——5 ) 4=
} R = 2 5 2
2 d g g
B g‘ g ik 3 g The first of the two formulae for calculating invert sugar was derived
Eo O &N ':p'a v the writers from well known data, the latter from a formula given
| '§8 Bl e §°-§ ES Tuchschmid* for calculating grams of invert sugar. In Robb and
§S ; E Y& "&5 ‘eley’s English edition of Landolt’s Handbook of the Polariscope, Lon-
60 = g"' ‘SE n, 1882, p. 189, Tuchschmid’s formula, without change, is erroneously
& e T o — ven for calculation of percentage of invert sugar.
‘ON uones 1 '5‘ o 8‘ 8\ % | i 4.
\ & & & 3 =N *Jour. prakt. Chem. (2), 2, 235

I0
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L

In the presence of any considerable amount of glucose or other Optic-
ally active matter the formulae are not applicable, Tartaric acid, malje
acid, some salts of organic acids, lemon oil and other substances containeq
in fruits, or added separately to soda water, are optically active, but the
specific rotation of most of these is much less than of the sug:
they are present usually in very small amount.

In grape and quince juice, as will be seen by referring to the analyses,
the sum of the sucrose and invert sugar, as calculated by formulae, ig
greater than the percentage of solids. This is due to some body, present
in these juices, which polarize§ to the left at 86° C. The fruit juiceg
used in the kinds of soda water and syrups examined, give as a rule,

. a zero reading at 86°, and in these the results calculated by the formulae
are not far from correct.

ars and

It is evident that the method only gives approximately the quantity
of sugar, but indicates whether or not glucose is present,

Arata’s Wool Test for Coal-tar Dyes.*. 100cc. of soda water, or 5oce.
of syrup diluted to 10occ, are boiled for 10 minutes with toce of 10
per cent. solution of potassium bisulphate and a piece of white wool,
or woolen cloth, which has been previously heated to boiling in a very
dilute solution of sodium hydrate, and thoroughly washed in water.
After removal from the solution, the wool is again washed in boiling
water and dried between pieces of filter paper. If the coloring matters
are entirely from fruit, the wool will either be uncolored, or will take on
a faint pink or a brown color, which is changed to green by ammonia
and is not restored by washing in water; but acid magenta, tropeolin,
ponceau and various azo-colors are fixed on the wool and the color of
the latter is either not changed by ammonia, or, if changed, is restored
on washing.

Care should be taken to determine whether the wool is dyed, or merely
coated with the color. For example, chlorophyl from green coloring
preparations of vegetable origin, is deposited on wool, together with fat
and resin, but the color, unlike the coal-tar dyes, rubs off on the fingers
and is readily washed out with soap and water.

The dye present may often be identified by noting the color of the
wool after addition of enough concentrated sulphuric acid to thoroughly
moisten the fibres and again after dilution of the acid. In doubtful
cases, however, the wool should be treated with dilute tartaric acid
solution to remove vegetable colors, washed in water and dried between
sheets of filter paper. It is then transferred to a test tube and saturated
with concentrated sulphuric acid. After standing 5 or 10 minutes,
water sufficient to make rocc is added and the wool is removed. The
solution after neutralizing with ammonia and cooling is shaken with
5 to 10cc. of pure amyl alcohol, to which a few drops of ethyl alcohol
are added, to facilitate the separation. The alcoholic extract is

*Ztschr. anal. Chem. 28, 639. See also Borgman, Anleitung chem.
Anal. d. Weines, Wiesbhaden, 1898, g o1. Koenig, Untersuchung landw.
u. gewerb. wich. Stoffe, Berlin, 1808, 577.

METHODS OF EXAMINING TEMPERANCE DRINKS. 131
ted, evaporated to dryness, and the residue testt?d according to t’he
e of Witt,* Weingaertner,t Dommergue,{ or Glre}rd‘ and Dupré.§
1 Alcohol Test, Alkaline Solution.|| 425cc._of the liquid to be f:ested,
alkaline with ammonia, are shaken cautiously for some mmut?s
separatory funnel, with pure amyl alcohol. If the clear a}cohoh.c
when separated from the aqueous solution, is colored, or if ad(%l-
,:,f acetic acid develops a magenta color (fuchsine), a p'ortlon of it,
ther with an equal bulk of water and a threa.d of wool, is heated‘ on
ater bath, the water lost by evaporation being replaced from time
‘eiaresence of a coal-tar dye should not be aﬁirmez.i unt'il. the color
been fixed on wool and the wool has been washed in boiling water,
and tested. When fuchsine is present, the color which appears
adding acetic acid to the alcohol extract is changed to yellow by
drochloric acid. I i 4
Amyl Alcohol Test, Acid Solution. 25cc. of the liquid, to wh.lch have
added a few drops of hydrochloric acid, are shaken with amyl
ol, and dyeing tests are made as described in the preceding section.
colored amyl alcohol does not prove the presence of a coal-tar
or, as we have found that red coloring matters are extracted by this
vent from acid solutions of fruit juices. These solutions, however,
ot dye wool, when treated as above described. -
ard’s Test for Acid Fuchsine (Acid Magenta).®* If a bright
enta color is fixed on wool by Arata’s test and if ordinary fuchsine
s been proved to be absent, test should be made for acid fuchsine.
o 10cc. of the liquid are added 2cc. or more of 5 per cent.-solution
potassium hydrate. The strongly alkaline liquid is mixed with 4cc
0 per cent.-solution of mercuric acetate and filtered. The filtrate
ould be alkaline and colorless. If addition of a slight excess of dilute
Iphuric acid produces a violet red coloration and other dyes have
been found by the amyl alcohol test, the presence of acid fuchsine
y be affirmed. ;
Test for Cochineal ¥t If amyl alcohol extracts from the liquid after
difying, an orange color which has not been found to be of coal-tar
gin, test is made for cochineal.
The alcohol is washed several times with water and divided into
wo portions. To one portion is added a solution of uranium acetate,
rop by drop, with shaking. In the presence of cochineal the aqueous

*Ztschr. anal. Chem. 26, 100.

FIbid., 27, 232.

EIbid, 29, 360. ‘
§Analyse des Matiéres Alimentaires et Recherche de leurs Falsifica-
tion, pp. 583-503.

' |IIbid., 167, 582.

**Girard et Dupré, Analyse des Matiéres Alimentaires et Recherche de
*urs Falsification, p. 169

- TiIbid., p. 580.
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solution a_cquires an emerald green color. As a confirmatory test, the
other portlon' is made alkaline with ammonia, which changes the orange
color of cochineal to purple.

Vegetable Colors are tested for by the methods described by Girard
and Dupré. "

Salicylic Acid and Benzoic Acid. Twenty-five to socc. of the liquid
are thoroughly shaken in a tube of suitable size with an equal bulk of
ether. The ethereal solution is carefully decanted into a flat procelain
dish and the ether evaporated at a gentle heat. The residue is taken
up with absolute alcohol and the solution allowed to evaporate to dry-
ness at the room temperature. The presence of salicylic acid is indicated
by the appearance of characteristic fibrous crystals, and that of benzoic
acid by shining crystalline scales. The residue is further tested as
follows:

Salicylic Acid. A portion of the residue is dissolved in absolute
alcohol and tested with ferric chloride solution.

To further confirm the presence of salicylic acid, another portion ot
the crystalline residue is heated with methyl alcohol and a few drops
of sulphuric acid. Methyl salicylate, formed by this treatment, is recog-
nized by its characteristic odor.

Benzoic Acid. A portion of the residue is cautiously heated and if
fumes of this acid are given off they are collected on a cool surface. The
crystalline sublimate is demonstrated to be benzoic acid by the following
tests:

(1.) The melting point is determined.

(2.) Some of the crystals are dissolved in ammonia and the solution
evaporated to dryness to remove excess of the alkali. The residue is
dissolved in water and divided into two portions. To one portion
neutral solution of ferric chloride is added, which gives the flesh-colored
precipitate of ferric benzoate. Addition of strong hydrochloric acid
decomposes this precipitate with separation of benzoic acid.

(3.) The other portion of the aqueous solution of ammonium benzoate
(prepared according to 2) is mixed with an equal bulk of absolute
alcohol and a few drops of copper sulphate are added dropwise. A light
blue precipitate of cupric benzoate is thus obtained.*

Boric Acid and Borates. A few cc. of the soda water or syrup are
mixed with some drops of strong hydrochloric acid and a piece of deli-
cate turmeric paper is moistened with the liquid. In the presence of
boric acid the paper acquires, on drying, a peculiar red color, which is
changed by ammonia to a dark blue-green, but is restored by acid.

Sulphurous acid and sulphites.. 100cc. of the liquid are mixed with
10cc. of a 5 per cent. solution of phosphoric acid and distilled until
10cc. of liquid are carried over. The distillate is boiled with bromine
water, to oxidize sulphurous to sulphuric acid, which is detected by
addition of barium chloride solution.

*See Horn, Zeitschr. anal. Chem. 30, 732.
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‘Farmaldehyde. 100 to 200 cc. of the solution are distilled until 10 to
occ. of distillate are obtained. The latter is tested as follox:vs S
" 1. One cc. is mixed in a test tube with 5cc. of pure milk; and an
qual volume of 04 per cent. sulphuric acid containing a trace of ferric
hloride is added in such a manner that the two do not mix. 'In _the
resence of formaldehyde a blue ring forms at the juncture of. the liquids.
7‘ 2. A mixture of 2cc. of the distillate, with 1occ. of milk, scc. <.)f
concentrated hydrochloric acid and 1 drop of ferric chloride solutlon., is
'ated with constant agitation. Formaldehyde causes a violet coloragon.
3 '3. Rimini test.t 5cc. of the distillate, diluted to Iscc., are mixed
with 1cc. phenylhydrazine hydrochloride solution (4:100), 4 drops
2 f freshly prepared sodium nitroprusside solution (1:200) and enough
concentrated solution of sodium hydrate to make the mixture strongly
alkaline. Formaldehyde is indicated by the appearance of a blue, or
1 dilute solutions green, coloration, which changes to red on standing.
When formaldehyde is absent, only the red color appears.
" Saccharine. The liquid to be tested is shaken for some minutes in
a separatory funnel with an equal bulk of ether. The ethereal solution is
parated and evaporated to dryness. If an appreciable amount of
harine is present, the residue will have an intensely sweet taste.

_ *For other tests see Jorissen, J. pharm. de Liege, 4, 257 (Abstract

Ztschr. Unters. Nahr. Genuss, I, 356.) Pty
- Also Wallace and Drescher, N. Y. Dairy Commissioner, Rep. 1898,

pp. 42, 58.
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2 5 s POLARIZATION.
Station ot l‘?e(x:‘i?lian Pou\mziﬂoi = oél;:g;:iacn Cane Invert After After in-
No. Solids. cgiaggl()ar:t:‘ii SCUZ?I: é;wert After I g C:I:lclgta:izd Ruga Saaan Direct. |Inversion.|Temp. C° ]‘{e;:é?:g
asaggic { 838%™ | Direct. |Inversion. Temp. Ce | }Zg:?, acid. ‘ at 86°C.
e at going = el e ) A S ‘
Soda Water Syrups not B = e a SDDETTY - - cmmmmm- 38.63 STAN fgusge il L 35.0 | —10.0 200
Cfoméd Adulterated. 4R Y I N 0000 50.30 00 [ A6513 | sasd 46.2 —Ig.ﬁ 27
9904(Coca-Cola ....______. ; o. [ 1 | oo 60.58 8% (/| 309.07 |IL.T 35.6 | —16.3 22.3 |
11003{Cycler’'s Aid ... ..... . 2(7)(7’2 ‘35 .gé 3(2)'(8) ] 5'8 B 22.5 O - 71.55 45 40 |[65.9 |—16.0 |—2I3 24. |
13007 Fruitina - ... L. .. 5405 | 17 lase |Too 2.8 | 7154 | 23 | R ¢ oo 63.25 | .31 |45.62 | 14.6 41.2 | —18.9 | 245 |
9783|Neapolitan Phosphate| 56.40 | 1.14 +| 8.9 |42.1 e £ _13-§ 25,4 |  OUNEEEEEEEEE S ¢ .- 57.75 | <14 145.55 | ---- 454 | —14.5 | 25. |
§ivo8 Orange .0 000 56iaas) gl | soki | B0 g' —Is. 23.4 | AN 62.00 | .62 |34.26 |22.8 276 | —17.2 | 265 |
11053|Pineapple ___.___..__. 65.56 | " .65 |46.62 | 8.3 34'2 :12.4 25.4 | O .- 43.73 | Ir |35.03 | 3.7 340 | —11.4 | 28.8 |
11098 O T S 5138 | .17 *|40537| 5.1 fio _; O 22, | AW Derry - - - - -~ 20.46 | .26 |26.20 | 1.4 258 | — 8.1 29.3
11059 Fauy et i MR X Vi 5884 | .20 |30.15 | 8.9 36'8 _14-3 25, | U - 23.27 23 |1722 | 4.1 1600 | — 6.6 25.6
11075 S RERGBUAT it b 66.08 | .14 |57.37 | ... Lol _Ig'o 25.4 | - e T TR B ol 17.8 |5= . 4uq | :29:0 |
11076 SR ol L 2 50.82 | .23 |20.27 | 4.2 il '(5, 22,7 | (O .. 22,1001 .00, 1 10841 | 2o 20.4' | ==sig 3y 120,
9905/Queen Sherbet .._.__. 6968 | .57 |18.37 422 Colann 23. | e 3943 | 03 |2090 | ... | 300 | — /88 20,5
11018 Raspberry oo ....__. 56.17 17 4415 | 2.5 43'4 _i SAECIREEE 00 57.36 23 |l arggil 8. 40.0 | —15.4 22.8
iRl e e 2 oo [laas ko0 [kt ‘f ko B o 22.6 | N . 56.49 | .40 |4g9.01 | 00 Joi0! [ T8 a il k2e.2
11120 e e SRR 64.46 | .74 13 |3549 e ~16‘0 :5’5’ [ . 60.69 | .48 |50.38 | 4.I 49.2 | —16.7 26.4 |
ik ] MR R EHCHNA S 55.20 | .23 |42.83 | 5.5 Do —Isg 24'6 L RO R R 1 g RAEEL R R (ol s A e
T1o81 M e dennenins A gse 60 [y Tz [igas taors 25-2 ------------ 46.23 | .06 [38.93 | 3.1 38.0 | —13.0 | 20.
g L PR g 68.84 | .17 |35.43 207 oy ke 22- [ S ¢ - §2:00 |06 [ LlT | L) s = oug i 1204 1 E20
11141 R, 62.04 | .40 |26.35 |24.2 e W 71 ¢ - {'20.92( (1 .00 19:87 7 (Ll 21.0 | — 4.6 | 264
IIH5) e 56.44 | .28 |23.6 |27.3 4 R 255 | N |56.02 | .00 2320|265 15.4 | —150 | 26,
11054 AR s L Y 40.41 40 | 36.1 e 36.2 Mgt 26'5 [ R - | 59 86 03 | 5661 [ Lo 57.6 | —16.7 25.5 |
L1055 Sk B e e 68.06 | .57 |a0.5 |21 el el 41 e |52.84 | 45 |34.65 125 310 | —14.3 | 265 |
11005 Bl 61.68 | .26 |566 | 0.0 26,4 _IS"; 225 . N 20.85 | .06 2654 | --o. | 270 |— 7.7 | 205 |
11062 Y mmememeeeess 54.27 | .34 |43 | oo 132 | —13.9 22'2 | S 37:23 [IFRE035 4 8313 |i-r s 3‘84-2 S0 22~ w
;iw L mmemesmeeiee 53.7L 57 |41.3 7.0 39.2 | —15.0 25'4 | 121'45 03 |18.24 | ... 18.6 | — 5.3 A
R AR A R 60.74 | .34 |462 | 2.0 156 [y el 000 i 58.66 | .03 |54.59 | e 560 | —16.5 224 |
ko MRl e 50.00 | .23 |22.9 |22.3 i T ) 54 i 0000 R, 5842 | .II [48.31 | 24 476 | —15.8 | 255
11017 Strawberry___.______. 52.61 17 478 o _i4'3 23-6 ............ 68.35 51 126.44 |35.I 16.0 | —18.7 | ' 25.5 |
11118 by e oy AT 58.50 | .57 |43.5 | go T8 _Ig'”' :2‘ - 66,54 | .20 |520 | 8.0 49.6 | —18.7 25.2
11039 At U 6160 | 23 |536 |--. | s40 \_16'3 5-(5) ............ l4s07 | 14 |39.77 BRI
11041 SRR ST AT 2 58.15 | .65 |18.1 |30.6 o -3 ';’g loe...|50.02 | .65 |32.2 | 87 | 296 |—128 | 248
11094 i AT ) 65.08 |84 laga | e $50 ;_15'4 70 . 6749 | .11 6090 | LI \ 60.6 | —19.8 | 24. |
11057 Shals el g 61.21 | .05 |38.4 |14 S ;_Ig"‘ 25. | O oo 56.85 | .40 | 50.77 ‘ 1.4 50.4 | —1I5.4 | 28.8 |
;igsg e, 63.56 | .23 |53.3 | 03 g 5_16'3 §§< ‘ sieecmco-mno| 18,98 | 06 1448 | 00 144 | — 44 | 284
Ilogo « RN L i ggi;‘ M 1804 198 306 : —17.2 25. : ' Bottled Fruit Syrups | ‘w |
R e vl o e o il ot found dduliorated. | | |
; sl fty 332 | —17.6 | 223 |  EEEEESIClaret ... ___.__. |54.48 | 1.93 | ' .85 486 |—130|—141 | 28
Soda Water Syrups { [ OO range _______.______ 67.35 | 1.65 | 8.9 |524 |— 6.0 |—17.6| 28
% Adulterated. ; 0 SRLEEREEEE ‘ 70.32 . 62 | 1.5 |69.7 |—18.0 —20‘3 2000
T1143{Cherty /Ripe S0 . 1- 2k 0.36 i { i EEEENaspberry oo ---- 1 58.0 g4 [207 |eL.g 23.2 | —I5. 25.5 |
9992|Cherry __? ___________ 17.26 ;i 3227 ?; Sg'g 1 :18-9 26.4 ' ............ |62.12 | 85 | 1.2 l62.5 |—160|—17.6 | 285 |
11004|Fruit Nectar ...._.__. 61.98 60 7.9 44'7 —36-0 | Ié.o 22.7 | S oo |67.41 | 45 \ 41 }62.5 —13.6 | —18.9 28.4 |
cloBdiRolafra. oo lollil Ar ke L aw | [ g agiet FE e, | —16.5 | 22,5 |  EEEESRBtIawWberry - ... |56.97 | .57 |22.24 300 13.6 | —15.4 |1 27:3. |
IIng Ming oo o R 61.57 | .09 |40.96 |17.0 32‘0 _;3'2 ';’gg [ O 67.21 | 40 | 56 (602 |—1II4 ‘—18-7 284 |
i = 3 : TR . | 4 | |
1?22‘? Orange) ok oD g°'§5 68 | 36 |590 |-—140 |—187 | 25 Bottled Fruit Syrups | 1 : ! |
T R SR 64- 2 ] R et 614 | —11.7 25.5 5.0 Adulterated. ; [ \ ‘ |
iy, R e o 6.57 17 e [ aatatd 66.0 | — 9.9 27.0 | 70 \ | [ 8
30|Orangeade......_.... 69 41 45 |58.8 Pl N0 7-8 ’ ............... 6562 | 1.53 | 1.2 |645 |—17.2 |—18.7 28.
Jroto@rangel. ol oL L ok 5222 | .28 |47.47 | ... 47,8 _17' 22- [ R aret o 15747 | 19 | 45 150,601 —19.6/| —15.4 |- /204
st s LRI o TR e il 42l ~g | Tange .o 0353 [ .97 |1 35880 160 | —10.9 28. |
11046|Pineapple _.__.__.... 74.67 34 o 33'8 159 22.8 | eeeeenee- l'64.27. | .12 |1206 — 1.2  —17.6 28. |
Trrsz2|Raspberry .o oo ooee- 41.71 .34 3'7‘.6‘ el 58.0 — 9.0 27.0 " 9 " 1neapple ___.....___| 64.32 | 0 A I 6 38 6 |—136|—17.6 28.
e e SRS BRORS 2687 | o3 580 | oons 26'6 :i"g 25.2 | RS oo 63.37 | 1.31 |334I |275 25.6 | —17.8 | 28.2
11040 e R 6124 | .17 |27.1 |3L9 e _Ig'o : ;4-0 ‘ ----------- 6463 | L1.60 | -oen | -an- 30.0 | — 5.5 | 30. | 1038
i YR D 4687 | .28 382 | 2.9 il A 25-4 P R - |68.95 | .37 | ---e | oo 78.6 | 76.4 [11,26." | 76.0
11044 (o, G SRS e o e e A 34'4 R 90 | R oo | 58.34 ) 1.73 | .23 \sx 7| =144 | —14.7 28.5
11095 S aLes s 5700 | .17 |46.2 | 07 - —1;'7 229 ........... |64.0 | 1.82 | 7.1 |559 |— 8.8 | —18.0 | 28.2 |
11092 P EEE 53.71 03 | 24.61 |29.6 15.8 —16445‘ i | i | 62.81 14 |39.1 | 228 328 | —17.6 | 30. |
11142 AR 66.24 | .20 |39.51 103 ax sl Dias 25'§ j RleEry - 66.03 | 1.56 | 4.5 | ---- 126 | —18.3 | 28. |
11133 e R 56.41 I L 45‘0 s 5.9 | oo N - ----- l66.23 [ 97 16.03 | 6.8 140 | — 7.0 26..1
e i 1 9 27.0 | 0 s oo 69.56 S Mt Sk [ ARt 146 | — 7.2 26.5 | 10.6
diCherry ....-..... \ 9.46 ‘12.21 TGN RN 8 e sl [ ool e
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POLARIZATION.

$ ~POLARIZAT 3 3 2 135 e L LT AT
Station oé??%?g{acn Cane Inveft "\m“ S = the%t::l:g:ar— Cane Invert Afl -nvA:rtsei:m
Solids. M [ B ids. ic sugar. | sugar. irect. | . After |Temp. co.|? f
No. ca:{gg;ﬁ:d sugar, sugar, Direct. inéef::i‘;n. Temp. o Solid: szci-‘?é_tigd g Direct inversion. 5:656% '(';g
acid. L, e g
Fruit juices not found T 1t | —2.2 | 25
adulterated. | | [ f b oo e- 8.19 -08 25 o g ) 24.
From Manufacturer. 3 ] e O, L 10.60 .08 8.8 g'; 32 ' _2(5) 21,
9775|Blackberry - 1. ... 532 | 0.65 | 0.0 | 46" | —13 | —13 | 294 - S e - e 20 | —2.5 | 24.
s R 14.33 | 080 | 00 | 6.5 | —19 | —1g | 200 | R . o s Bl oy A R B B .
9776|Black Currant_______. 10.00 | 2.4I 0:01 [1'g:2 —2.7 [ —2.7 26.0 e 8.48 2 7'2 0.7 70 | —2.4 25.5
9771|Red Currant . _______. 7.58 | 2.09 | 00 [ 72 | —21 | —21 | auo | NS .. e L gy i —aiaf —2.601| 308
e R 15.20%| 00T | 0.0 |2L7% | —6.5 | —6.5 | 250 | OEEEEERSSESC g LByl vl s 50 | —2.6 | 255
9773|Lime Fruit._._._____. 7.78 | 6.50 | 00 | 00 | oo | +o0 | .. TONMEEENNNRR . .- 8.87 .o(r’ o | 1.7 85 | —3.3 | 255
§766\Orange ... 1.2 oL 1272 | 2.44 o 00 | 7.I | —21 | —2.1 | 260 | SRR . 12.75 ‘°I 2.8 5 85 | —3.0 | 265
9774|Pineapple ... ... i _ 8.07 | 08I |15 | 51 | £00 | —20 | 26 | ANEEEEEEEEEEE ______ 10.79 | -© 4 45 70 | —2.5 | 26.
QrolPlam. . Jaitl s 188 100 { ‘08 [ 04 ['Tox | —ox | 265 - oI O S g% | @] ids
9768/Quince ... .... 1041% 099 | 00 |16.7* | —50 | —50 | 250 L 4.82 'g; > : o A R
9777|Black Raspberry - .... 8.47 | 1.36 0.0 7.8 —2.3 [ —2.3 26.0 : - 10.27 G ?'5 Tana 75 | —2.3 25,
9767(Strawberry ____ .. ____ 509 | 099 | 00 | 51 | —15 | —15 | 2600 e reaparilla - - - i 'og P T O IS O = 1
Pure Fruit Juices T 9:78 .03 7.1 | 0.0 7.1 | —2.2 25.
Made in Laboratory. | | (|1 b T 0.49 .01 7.2 . 7.5 :2.0 2;5
aB70[Peach: -1 \oousll 1270 | 0.95 | 5.4 | 2.1 48 [ =25"| 380 O 14.73 | .02 |II4 | 0O H'g A
9880/Red Raspberry -.-.._. 941 | I.IQ 0.8 8.6 —1I. —2.8 26.0 3 B e 7.10 ,0I 5.3 w--- 5. R 24‘
g881iBlackberry i oo 8.94 | I.22 0.0 8.7 —24 | —24 30,0 | 1o 10.30 .03 7-4 0.0 Tt e 2d 25'4
9882|Huckleberry ... ____ II.40%| 0.51I 0.6 |167% | —40 | —4.8 30.0 3 A i .01 5.6 0.0 5:7 Ly 24'
9883|Pineapple oo ____. 13.90% 0.68 7.4 gir¥ 47 [—4.8 28.0 g .. 3.52 -02 gi g-g Z)Z \ :zf 2;:4
b @ . .0 . 3 . »
Fruitfuice;Aduthr- o A m,gi .0I 7.38 o.g 7+3 I —ig Zg
ated. J v 02 i 2.5 I. 2.0 | —L ¢
9976|Grane DL il s L 2110 | 1.00 | 02 (272 | —78 | —8.0 | 264 | gl A 836 0L 7.74 | 0.2 8.0 | —22 | 244
gstoladsae A Ll 19.00 | 0.87 | 1.5 [224 | —5.0 | —7.0 | 26.8 TR Ebidiiavtom s lisa il olg 3:5|(8=0:0 . 1425
el e S B 23.11 | 0.84 0.4 |25.1 —7.0 | —7.5 26.0 g 1
googiame - Lo g 3.55 | 3.39 0.0 0iof Lo W it00 | iwa- dulterated Bottled
9986|Raspberry ___________ 894 | 143 | 00 | 6.6 | —2.2 | —2.2 | 2600 | - Soda Water. AT
| G } ¥ Sl i
Bottled carbonated ‘ }Beer-- """" 38% -gi ;g g.g gg —2.3 25.
beverages not found } - 4 17 | 254 | 43 1.3 | —2.0 | 285
adulterated. [ 0000 sl 722 :09 5.9 0.0 5.5 | —2.4 24.
9966|Birch Beer.. ... ... 11.37 | 004 | 97 | o7 95 | —3.2 | 27. | S S0da. .. .- - 3275 ol o 70 | '—28 | 25
9936 Yt et e Sl 974 | .03 | 76 | 03 75 | —2.5 | 26, | S SO0 - oo oo T an| e 3 L S 5.0 1 —3.99 25,
9579 RO 969 | 04 | 82 | 07 8.0 | —2.6 | 295 952 | .15 | 76 | 03 7.5 | —2.5 | 25
9922 :‘ _________ 10.37 .03 8.7 0.0 8.6 | —2.6 29 LA 27 5.3 5.5 3.7 | —3.3 25.
9912 W e 905 | .03 | 7.5 | 07 23 | —=25 [ 27 942 | .22 | 6.00| 2.3 53 | —2.6 | 25
9555 W mmmeeeees 8.60 | o1 | 68 | 14 64 | —25 | 27. | 1018 | .52 | o7 |13 | —24 | —3.3 | 30
GETAIN S AT 7.59 .0I L2 (R 60 | —1.7 25.5 | 9.70 el 2.8 6.7 08 | —2.9 25.
11034(Cream Soda._.._..____. 11.33 .03 (rva i RO 100 | —2.0 25.5 } 10.69 14 | 464 | 4.4 3.3 | —2.8 25.
9586 :: .......... 9.96 .03 Blgh ot L 9.0 | —2.8 24. | 7:75 12 41 | 2.3 4.0 | —2.2 25. |
9932 S el 8.35 .01 [l I 75 | —1.8 | 24. | 1040 | .08 | 8.00 | 1.6 7.5 | —3.0 | 25,
9578 TR 8.20 .0T 6.3 0.7 6.1 | —2.2 24. | T l13.48 32 0.2 |10.9 —3.I | —34 24. )
Q92T T (R g el e 8.94 .04 7.8 A 80 | —2.2 25. | L. G . Tt 7.80 I B.300 1 TD 5.0 | —2.0 24.
9916 ] e 4.75 .01 4.1 2 L Y T R 26. : B '09 i 6.14 | 1.0 58 | —2.3 24. |
9964|Ginger Ale....___.... 12.60 | .13 90 | 2.3 8.3 | —35 25. | oo ‘7’:54 03 -| 6.38 | 0.2 6.3 | —2.1 24.6 |
9960 BERECEEEEEET TS 9ibgsliv o3 | BT 1 0.3 80 | —2.6 | 25. B |58 | .6 | 783 | ax 66 |'—3.7 | 25 \
iyl L S A R R R 6.94 | .14 5.4 1.3 5.0 | —2.0 | 26.5 S 9.48 04 7.3 0.3 7.2 | —2.4 25,
9975 g e i Fapilittiioy |« 116 [ T.o 58 | —2i2 | 27 e 967 | .ar | 737 o7 7.3 |ll==2:6} i 250 4|
11033 T e S 10,04 | .II 8.3 1.7 7.8 | =30 | 265 ‘ 9.40 13 5.4 2.4 47 | =24 et
9572 Ol Bl R 1256 | .10 | 7.9 | 3.0 70 | —3.4 | 25. | N e 959 | .09 | 7.45| 07 v et S R
9931 IR R 9.97 .06 8.2 0.7 8.0 | —2.8 20 | L ar 13.03 27 | 03 |11 | —30 | —34 25.5 i
0581 “ e 848 | .05 | 6.3 | 1.0 60 | —z2, 25, ' R o | 08 | 662 ) 13 62 | —2.5 | 252
9919 B e e oo 9.70 .07 6.0 s ZiONE 1.7 25. N R00t R 7.72 .06 3.6 3.8 2.5 | —2.2 27.
9538 ST By S 9.83 18 2.2 5.0 0.8 ‘ —2.0 30. | a1l T 0.9 13 4471 8.5 3.5 | —2.4 24.2 |
9591 A e S 889 | .16 | 4.5 | 3.3 35 | —2.4 | 25 | S e o065 | o | 2.47| 53 10 | —2.2 | 285
9QgIO St IS BRSNS 7.51 .06 6.3 RS 6.6 | —1.7 25. | St ke T 7.0 13 3.43 | 3.1 2.5 | —2.0 25.5
9528 o (B LR S s s 8.52 .08 5.6 1.9 5.0 J —2.3 25. [ """"""" 0.42 .09 \ 7.07 | 0.3 7.0 | —2.3 25.
IIOII s 5.05 .03 4.3 1.0 40 | —1.7 25. | ¢ Tttt 8.48 05 | 659 03 6.5 | —2.2 24.2
9935/Lemon Soda -__._._... 9.09 .05 7.0 0.0 7.0 | —2.2 25, | S e 7'32 06 \ 541 | 1.0 5.1 | —2.0 25.6
9582 S R SD A SE A 8.05 .03 6.6 1.3 6.2 | —2.5 24, | G ottt 9.88 .03 8.38 | 0.0 8.4 | —2.6 25.5
9920 S oS o 4.83 .05 4.2 g 4.4 | —I.1 25. B Rl e

* See method of analysis.
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PEANUT BUTTER AND PEANOLIA.
By A. L. WinToN:

Peanut Butter, No. 9749, is made by the Atlantic Peanyt
Refinery, 145 South Front st., Phitadelphia.

It claims to contain nothing but the peanut and salt. “It is
not a roasted peanut mixed with oil and salt, but is prepared
by a new “German Process.” This sample was bought of
Johnson & Bro., State st.,, New Haven, for 25 cents per one-
half pound.

Peanolia, “a refined Peanut Butter,” No. 9748, is made by
the Peanolia Food Co., 106 Park st., New Haven. Bought of
E. E. Nichols, New Haven. Price, 25 cents per one-half
pound.

Neither of these articles was found to contain either boracic,
salicylic, or benzoic acids.

Their analyses are as follows:

ANALYSES OF PEANUT BUTTER AND PEANOLIA.

Peanut Butter. Peanolia.

No. 9749. No. 9748.
Woaterif oo e ol T Lo uind L i S 2.10 1.98
Salfiss, ceri g Al o eiad el 3.23 4.95
Other mineral matters .............. 0.80 1.08
Brateind & o S Bl e e 28.66 20.04
1577 el L e e SRR S e 2.30 2.10
Starchit iy LSRR 15 i e 1 6.15 5.58
Sugars, dextrines, etC................ 6.13 5.63
Frat el e e A S el O 46.41 46.68
Other matters by difference.......... 4.22 2.06
100.00 100.00

Protein is calculated by multiplying the total nitrogen present by 6.25.
Starch was determined by the diastase method. Sugar, dextrines, etc.
represent matters soluble in water, hydrolyzed with acid, and calculated
as dextrose from their copper-reducing power.

These two preparations are very much alike in composition,
rich in protein, or “flesh-forming” material, and in fat.

CONNECTICUT EXPERIMENT STATION REPORT, 1899. =
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)
CHEMICAL PRESERVATIVES.

E. H. Jexkins, W. L. MrrcHELL AND A. W. OGDEN.*

the Second Report on Food Products the Director of this
on has discussed the nature of these preservatives and the
s why the extensive and rapidly increasing use of them
ecome a serious evil.

These reasons may be briefly summarized as follows:

y preservative operates by destroying the life or suspend-
the activity of those organisms which cause decay, fer-
tion and putrefaction.

tiseptics are, accordingly, for the most part decided poisons.
certain dilution, with water for example, they may counter-
- or kill the lower, weak organisms of fermentation and
faction without apparent injury to the higher and stronger
s and animals. Whether an antiseptic shall operate as a
less preservative, or as an unhealthful or even fatal poison
y case, depends upon the quantity and frequency of the

e power of different, apparently well, persons to overcome
ction of the common antiseptics, salt, vinegar, wood-smoke
alcohol, and to carry on the digestive processes under their
lence, is very various, some suffering no inconvenience from
es which seriously hinder digestion or disturb the health
others.

Chis statement is equally true of the newer preservatives that
now so extensively and surreptitiously used, viz., borax, for-
ehyde, boric, salicylic and benzoic acid.

ut a dangerous difference between the long-used and
liar antiseptics and the newer preservatives lies in the fact
t while the former are at once recognized by taste or smell,
> latter are usually undiscoverable by the senses and their
sence in any article of food-can only be make known to the
1sumer by the explicit statement of the producer or by the
of a chemist.

The determinations of boric acid and salt in the preservatives dis-
sed in this paper were made by Mr. Mitchell, the analyses of the
Parations containing formaldehyde were made by Mr. Ogden, who
Mr. Jenkins did the other analytical work involved. This paper
Prepared by Mr. Jenkins.
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¢ b
It needs to be emphasized here that, in regard to foods and
to himself, anq to

food preservatives, each person is a law un
avoid discomfort and ill health he must find out what
eat and drink with satisfaction and what he should avoid.
becomes impossible if his food is liable to be loaded with

y ; antij.
septics that he cannot at once recognize.

Even milk and oysters, which once we could safely assume
to be “fresh,” are at present not uncommonly preserved for &

days by adding to them either borax or formaldehyde.

It is just these foods too, which are frequently prescribed
for persons of feeble digestion, and convalescents.

“Fresh” opened oysters, “guaranteed to be pure and as repre-
sented,” are sold in the New Haven market, which contain
more than 38 grains of borax to the pint.

While the opinions of medical men may differ widely regard-
ing the effects on healthy adults of “moderate” doses of borax,
we doubt if any reputable physician would assert that it is safe
for a patient to subsist on food liable to contain such quantities
of borax, during a long period of convalescence. [

It is clear that, whether or not these preservatives, which
have come into extensive use of late years, are proved to be
harmless when administered in moderate amount to healthy
adults, it is necessary in the interests of public health that the
purchaser should be informed in all cases of their presence and
proportions in the food products which he consumes, as he is
informed when salt, vinegar, or wood-smoke are used.

The Food Law most justly provides that “an article shall
be deemed adulterated” if it contain any antiseptic or preserv-
ative not evident and not known to the purchaser or con-
sumer (Sec. 3, seventh). In Sec. 3 (c), an exception is made
when a preservative “is added to a food because the same is
required for the protection or preparation thereof as an article
of commerce in a fit state for carriage or consumption,” “and
not fraudulently to conceal the inferior quality thereof.”

This exception raises a point of law which would make neces-
sary a court decision to establish the construction of the
statute.

We believe the law without the exception just noted would
be perfectly just, requiring that food products preserved with
antiseptics not evident to smell or taste should be truly and dis-
tinctly labeled so as to inforni the buyer of their presence.

he can
Thig

CHEMICAL PRESERVATIVES. 141

the Lancet—a leading English medical journ:ill—.—of Jan.
. appeared an article on the subject, containing com-
ations from Sir Henry ThomPson, Hahbmjtc')n, Pavy,
on and other leading physiologists and [')h'y'SlClanS, who
rally agree that, whatever difference of opinion there may
ecarding the physiological effects of antiseptics, take'n. in
] nd continued doses, vendors of food products containing
1 should nevertheless be required by law to state, on labels
erwise, the name of the preservative used and also the
ity used. At a recent meeting of the Incorpora?:ed
of Medical Officers of Health (England) the follow’mg
Jutions were adopted: (1) “That the Incorporated Society
edical Officers of Health strongly disapproves of the prac-
e of adding preservative chemicals to milk and other goods.
That if preservative chemicals are added to any food, a
disclosure as to the nature and amount thereof should be
de to the purchaser.”

view of the fact that a considerable number of preserva-
s are now being extensively advertised in trade journals and
here, many of them under proprietary names, ar'ld that
eptics, as our reports show, are used in many kinds of
products, it becomes important to learn of what these
rvatives are made and in what proportions they are used,
e directions which go with them are followed.
Accordingly, the Station has secured a considerable num})er
the advertised preservatives and these have been qualita-
—_and as far as possible quantitatively—analyzed.
e results of this work appears in the following pages. We
considered it important also to cite the manufacturer’.s
s for each article and the directions for use. A compari-
is given of the selling prices of these proprietary articles
the retail cost of the materials that compose them.

PRESERVATIVES FOR MILK AND CREAM.

0501 “Freezine. The only Scientific Milk and Cream Pre-
€rver.” Manufactured by B. Heller & Co., Chicago, I1l.

“The advantage which we claim for Freezine over all other milk
rvatives is the manner in which it affects the bacteria and preserves
1¢ milk. It is perfectly harmless and is not injurious to the human
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system. Freezine does not in any way affect the

taste of milk. By the use of Freezine the m
adulterated.”

DirecrIONS.

“Use about one tablespoonful of Freezine to every five gallon
milk. This quantity will keep the milk sw,

; eet and in good condition for
forty-eight hours without the use of ice.

For cream increase the quant
one-half.” "
Prices.—Quart §i7 R B each $1.00.
Half-gallon bottles ................. 2.00
Gallonshudyatin b SBralaml e e 3.50.

This preparation is a liquid containing 5.19 per cent. of for.
maldehyde. Used at the rate indicated in the directions, each
quart of milk would receive three quarters of a grain, or .oz
grams.

The standard commercial preparation of formaldehyde, hay-
ing the trade name “formaline” and containing over 35 per
cent. of formaldehyde, cost at the time the sample of Freezine
was bought, $1.40 per quart and contains six and 'one half
times as much of the antiseptic agent as Freezine. At the
present time, (Nov., 1899) the cost of formaldehyde is fifty
cents per pound or about $1.10 per quart.

11638 Iceline. “A wonderful discovery.
cream sweet, without ice.
shipper’s friend.”

Keeps milk and
Indispensable to dairymen, the

DirecrioNS.

“For Milk. Use about one-half to one tablespoonful of Iceline to

every ten gallon can. Milk can be kept without the use of ice for 48
hours in a good sweet condition.

In case you desire to keep the milk sweet a longer time, give the
milk another charge at the end of 36 hours.”

Price Lisr.
No discount.
Quart bottles

These prices are net.

.............................. each $1.00.
Half-gallon ‘bottles ... 0.0 ooo o 2.00.
Gallon: Botthesplmisti st Sttt AT (b coar e ey 3.50.

This preparation is made by Heller Chemical Co., Chicago,
I1l., and was bought from Hatch & Co., 1 Desbrosses st., N. Y.

It contains 1.92 per cent. of formaldehyde, which is less than

composition, color '
. or
ilk or cream is ngl

o

an of

J
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‘much as was found in the sample of Freezine, made
feller & Co., and it is directed to use only one tablespoon-
'tén gallons of milk, whereas of the Freezine one table-
'ul is used with five gallons of milk.

ds of Analysis. Ten grams of the formaldehyde solution are
hed into a flask and treated with an excess of standard ammonium
cf)?}:etém;ask is shaken at intervals for s‘everal days. By 'fh1s
the whole of the formaldehyde is converted 1§1t0 he)famethylamme.
lution is then transferred to a weighed platinum dish, evap.orate.d
low heat—below 100° C.—nearly to dryness and .the erlng is
' in a desiccator. Allowance is made for‘ the solid residue left
. formaldehyde solution on direct evaporation. .
1 the weight of hexamethylamine the corresponding formaldehyde
ulated. \ 1
d of weighing, the excess of standard ammonia may be distilled
d determined by titration and the percentage of formaldehyde
ated from the ammonia held in combination.
former method gave 5.22 and 5.16 per cent. in sample 9501. The
‘method, 5.15, 5.18, 5.20, 5.22, 5.22 per cent. Or five grams of t}}e
[dehyde solution are digested with an excess of stal.ld.ard ammonia
tion in a stoppered flask for 24 hours and the remaining excess of
nia is determined with decinormal sulphuric acid, using one or two
of a one per cent. solution of corallin or rosolic acid as an
(63 [
[hen free acid is present in the sample its quantity must be deter-
~and taken into account.
3y this method sample No. 9759 gave in four trials 1.04, 1.94, 1.97 and

er cent., an average of 1.09. By the two methods described above
‘and 2.12 per cent. were found.

0. Special M Preservaline.

Made by the Preservaline
8c. N. Y. City.

e greatest, best and only scientific preservative for milk, cream,
ermilk, etc.

urs use 1 to 2 tablespoonfuls to every 40 quarts o.f milk. For i
T ‘period use proportionally more. Double the quantity for cream.

e sample of this preservative was a solution containing
) per cent. of formaldehyde. i

f used according to directions, one quart of milk treated with
ould contain from .01 to .02 gram (.15 to .30 grain) of
aldehyde.

schr. fiir Untersuchung des Nahrungs and Genussmittel, May,
#1357,
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9998 Rex Magnus Snow Flake Brand. Preservative for mjj
and butter. This and the following article, No. 11174, are made
by the Humiston Co. of New Haven, and were bought by a
Station agent from the company. - Price 50 cents per single
pound. The sample of this preparation contained 12.06 per
cent. of salt and the equivalent of 78.15 per cent. of borje
acid, of which about 35 per cent. is free and the rest is in the
form of borax. ‘

It is directed to use one-half ounce of the preservative to each
gallon of milk, which amounts to 2.8 grams (42 grains) of
boric acid—or the equivalent in borax—to one quart of milk.

11174. Rex Magnus, Pear]l Brand or Cream Preservative.

“To each gallon of cream dissolve in a half tea cup full of hot (but
not quite boiling) milk or cream a moderately heaped teaspoonful of the
Pearl, then pour this into the cream (after it is cold), and thoroughly
mix.” “The above proportion is at the rate of one-half of an ounce
of Powder to a gallon of cream. If it is desired to keep cream more
than ten days use 50 per cent. more than above directed.” Price 50
cents per single pound. !

The sample of this brand contained 8.22 per cent. of salt and
the equivalent of 95.72 per cent. of boric acid. The sum of these
two ingredients is 103.94 per cent. This excess over 100 per
cent. is accounted for by the fact that a portion of the boric
acid is in form of borax and that the molecular weight of
boric acid, H,BO,, is greater than that of the chemically equiva-
lent anhydrous borax, (Na,B,0,).

Cream treated with this material, according to the manu-
facturers’ directions, will receive per quart 3.5 grams or 52
grains of boric acid—or the equivalent borax—and 0.29 gram
or 4.4 grains of salt.

0758. M Preservaline for Preserving Milk and Cream.
This, and the mixtures described below which bear the name
Preservaline, are made by the Preservaline Mfg. Co., New York.

To keep milk for 36 hours use 1 ounce M Preservaline to 40 qts. of milk.

‘e X3 48 ‘e 2 ‘“ X3 ‘e e
“ ‘e 60-'72 “ 3 ‘e . ‘e [
3 3 4_6 days 5 X3 X3 ‘“ o
& cream for 48 hours use3 ‘¢ a8 to 10 gals. of cream.
o X3 60_70 ‘6 4 o e o 3
“ ‘e 5 days 5 “ 0 (X3 “h
(3 o longer 6_8 “ ‘e “ “
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' e sample of M Preservaline consists of the equivalent of
per cent. of boric acid with two per cent. of other matters,
y soda. ;
en used according to directions, from .72 gram—or 10.8
s—to five times that quantity of boric acid, would be added
.ch quart of milk and from 2.1 grams—or 32 grains—to
- that amount would be added to each quart of cream.

61. B. B. Preservaline Especially for Creamery Use.

Tt “should not be used for milk or cream intended to be drank or to
‘made into ice cream.”

‘i I' 1 to 2 days ] 10z )
. 2 ‘e 3 “ . | ! 2 3 l h f 7
E T G T T Use of BB | 5« L for each forty
0 repm! '4 wg oo Preservaline 4t | quarts of milk. .
! |
Ls ok 7 3 } Ls ‘e J

cream add one ounce more.

he sample of B.B. Preservaline contained 32.56 per cent.
alt and for the rest consists of boric acid and borax equiva-
to 65.42 per cent. of boric acid.

hen used as directed, one quart of milk would receive from
orains (.47 gram) to five times that amount of boric acid
r the equivalent borax.

60. Preservaline Butter Powder.

Makes churning easy, removes all unpleasant flavor, saves
labor and money. Produces finer butter.” “Removes all
easant taste caused by the cows eating turnips, weeds and other

ong foods.”

“For each gallon of cream, add to the cream in the churn, and before
‘ning, from one-half to one tablespoonful of Preservaline Butter
ywder dissolved in half a pint of lukewarm water.”

- This preparation is bicarbonate of soda.

0762. Cream Albuminoid. Made by the Preservaline Mig.
Size B, costing 50 cents, contains 119 grams or about 4
ces. :

is directed to dissolve the contents of this package in one quart of
m water, pour slowly into three gallons of thin cream, stirring for
al minutes. After standing six or eight hours the mixture is to
tirred again and is then ready for immediate use. It “keeps the
perfectly sweet for five to seven days.”

II
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The sample of this article contained 50.4 per cent. of boric
acid, mixed with some proteid body—apparently gelatine.

The material itself contains 7.36 per cent. of nitrogen, or,
excluding the boric acid, about 14.7 per-cent. of nitrogen.

When used as directed there are added to one quart of
cream 5 grams or 45 grains of boricracid.

o fluid ounces of the preservative are used for 45 gallons

- sample of this preservative was an alcoholic solution
naphtol; identified by its melting-point and charac-
reaction on boiling it in strong potash solution with

$ . Preservite. Sold by Otto Hann & Bro., 268 Water |
PRESERVATIVES FOR CIDER. New York City.

‘he fresh juice as it runs from the press is dosed at the rate of
o 3 ounces of our Preservite to the barrel of juice” . . .

hen the cider has cleared itself, which it will do after some time, 1f
with our Preservite, rack into clean barrels, and dose again with
2 ounces of Preservite, bung up,” etc.

9756. Preservaline for Cider. Made by the Preservaline
Mifg. Co. “A simple, harmless preparation free from taste,
smell and color.”

One ounce is enough to treat 20 gallons of cider. This
preparation consists entirely of salicylic acid. Used at the
rate indicated, one gallon of cider will contain 1.45 grams of
salicylic acid. One quart will contain 0.36 gram or 5.4 grains.

material contains over 96 per cent. of benzoate of soda.
ated as above directed each quart of finished cider would

No. ggo1. Blue Seal Preservative. Bought by an agent of L i 00 to o7 gram (9.0 to 10}4 grains) of benzoate

the Station from the Blue Seal Extract Co. of Boston, Mass.
Labeled, “One Pound of Blue Seal Preservative especially
adapted for”— Price $1.00 per pound.

PRESERVATIVE FOR WINE.

3. Forman’s Preservative for Wine. Made by C. D.
man, Geneva, Ohio. No directions accompanied the article.
sample of this preservative was a solution containing
per cent. of formaldehyde.

For preserving cider it is directed to use 2 to 3 ounces of Blue Seal
Preservative dissolved in a little hot water for a barrel of cider, but if
it is desired to keep the cider over summer 5 to 6 ounces should be

used.
PRESERVATIVES FOR BEER.

The sample of this preservative contained 29.76 per cent. of
boric acid, and for the rest consists of salicylic acid (70.24 per
cent.).

Used as indicated, there would be added to each quart of
cider at least 0.096 gram—1.4 grains—of boric acid and 0.225
gram—3.4 grains—of salicylic acid, and twice those amounts
might be added.

99o2. Forman’s Cider Preservative. Made by C. D. For-
man, Geneva, Ohio.

Compressed Preserving Powders. For preserving
Large size for half barrels. Made by Wm. Zinsser &
197 William St., N. Y. Bought from the manufacturer.
ach cubical “powder,” the dose for a half barrel of beer,
s about 16 grams, a little more than half an ounce.
‘sample examined contained 49.01 per cent. of salicylic
the only other ingredient detected being cane sugar. If
according to the manufacturers’ directions, a half barrel
‘ beer, 1614 gallons, would receive 7.9 grams of salicylic acid.
This is equivalent to about .12 gram—I.8 grams——per quart
Id half that quantity in a half litre glass or “stein.”

B

“It contains no salicylic acid or sulphate (sic) of lime as nearly all
antiferments do. It can be added to cider whenever it suits the taste,
and will preserve all its properties without further change, imparting
a pleasant aroma, making it more palatable and inviting. It is perfectlv
harmless to the human system ”

0

9755. Patent Compressed Antacid Tablets for the Preserv-
‘ of Lager Beers. Made by E. J. Beggs & Co., 101-103
tekman St., N. Y. City.
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These tablets are guaranteed “to be perfectly harmless, having neither.
taste nor smell, and will not affect the flavor, color or brilliancy of the
beer but will keep it in sound condition and full body.” Price 8 cents
per pound in five pound lots.

The tablets weighed 4.7 to 4.8 grams, 6 of an ounce. Opq
tablet is to be used to 14 barrel of ‘beer.

The sample analyzed contained 44.76 per cent. of salt, ang
27.12 per cent. of free salicylic acid, besides salicylate and cap-
bonate of soda in quantities not ascertained.

Used at the rate indicated, one-eighth barrel, four gallons,
would receive 1.29 grams of free salicylic acid and 2.13 grams
of salt. One quart would contain .08 gram—1I.2 grains—and a
14 litre glass, half that quantity.

0754. Emken’s Preserving Cakes No. —. Made by New
York Malt Roasting Co., Emken Chemical Co. Prop.

A small sample given to us by a brewer.

The sample contained 22.09 per cent. of free salicylic acid,
cane sugar, and a considerable quantity of salicylate of soda,
besides small quantities of magnesia and sulphates.

9779. A. Boake Roberts & Co.’s “K.M.S.” in tablet form,
sold by Charles Zoller, agent, New York. :

“The best preservative for ale or beer.” “24 tablets to the ounce.
To be used in finished lager beer or ale at the rate of an eighth to a
quarter of an ounce per American barrel.”

The sample of this material contained:

Stulbhate ot polasiuis T et Bty (e C L 11.34
Bistilpite aftsada’ M0 4] Gl 7l a L 1.84
Bisulphiteiiof  potash ol N e it 84.35
Other  matters by difference ‘1 i o sieimes soe ois 2.47

100.00

The tablets contain 49.82 per cent. of sulphurous acid. If
used as directed there would be added to each quart of beer
015 gram—or .23 grain of sulphurous acid and about half
that amount to a half litre glass.

9753. K. M. S. Compressed Preserving Powders.
by Rudolph Schneider of New York. A small sample sent by
the manufacturer. The weight of the tablets and the directions
for use were not learned. These tablets contained

Made®

- J
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: Iphate of soda (anhydrous)

ulphite of s0da. .....covriniiiiiiineneeennes 25.47

B s s e 48.00
Other matters, not separately determined, water

of crystallization .........c..ceeee coen 0.92

100.00

PRESERVATIVES FOR MEATS, GAME AND Frism.

. Rex Magnus, Viandine Brand. Preservative for Meat,
try, Fish and Game.
e printed “Uses” of the brand suggest injecting whole carcasses,

ping meats into a solution of it, wrapping roasts or steaks in cloths
. with such a solution. It can also be used for hardening and whiten-

tallow, etc.

he sample of this preservative contained 19.61 per cent. of
and borax and boric acid equivalent to 81.77 per cent. of

i73. Rex Magnus. The Sportsman’s Rex, for preserv-
o trout, bass, delicate fish and game. g

directions are to sprinkle the preservative over the game, after

g, inside and out, to wrap in cloths wet in a solution, or soak

t some time in a solution of 1 pound of the preservative in 2 gallons
€L

‘his brand has been prepared especially for sportsmen, and com-

s all the best qualities of several of our leading brands, and may

d for keeping milk, cream and all kinds of animal food.”

his preservative has essentially the same composition as the
immediately preceding.

7. Rex Magnus, The Ocean Wave Brand, for oysters,
ams and sea food generally.

ers, clams and scallops are treated by stirring or mixing them
a solution of one pound of the preservative in two gallons of water
ach twenty gallons of the fish food.

sh are dredged with the preservative, one pound to one hundred
ds of fish or by soaking from two to six hours in the solution above

ibed.

is brand contains 9.71 per cent. of common salt and 83.85
E cent. of boric acid, part of which is combined with soda
form of borax.
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I1172. Rex Magnus Preservative for Sausage.

directed to use one pound of this preparation to one hy
pounds of sausage meat.

The sample was a pasty mass
on standing.
It contained:

It is
ndred

_from which liquid separateq

Sulphate of soda........ o
Normal sulphite 6f soda

2.00 per cent.

.................. 6.55
Bicarbonate 'of ‘soda s frecb, | IR 21.03
Sl bl s\ SR e o sl R 40.06

Other matters not determined, chiefly water 30.36

100.00

The water expelled at a boiling heat was about 19.00 per
cent. and there was also some unidentified organic matter. The
sulphurous acid present amounted to 3.33 per cent.

9757. “A” Preservaline for Sausages, Tenderloins, Fresh
Meats, Poultry, etc.

'
head cheese and the like, it is directed
r every 150 pounds of meat while being

For sausage, white pudding,
to sprinkle one-half pound ove
chopped.

One pound dusted over
keep it.

Poultry, drawn and undrawn,
solution made by dissolving on
two gallons of water.

500 pounds of fresh meat is sufficient to

are to be immersed for ten minutes in a
e-quarter pound of this preservative in

The sample of this preservative contains 32.00 per cent. of
salt, and 68 per cent. of borax.

9780. Freeze-Em. Made by B. Heller & Co., Chicago., III.

The directions which accompany this article recommend its use on
ribs and loins, dressed beef, pork sausage, etc. The directions for use
on chopped beef may suffice to show the method and objects of its use.
“To every 50 pounds of meat use one ounce of Freeze-Em. Sprinkle
it over the meat before or while it is being chopped. When Freeze-Em
is used, all kinds of small pieces of beef can be chopped up for Ham-
burger steak; it can be exposed for show on the counter and will
remain perfectly fresh for many days.” * * * “Apoiher great advan-
tage for the butcher is that all kinds of small pieces of meat can be used,
and also that water can be worked into the meat.”

The sample of this material contained :

-
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" Sulphate of soda. .....ocvienuiuriiiiiii. 39.‘113
Normal sulphite of soda.......coovvvvenennn 52. .
BRI ke e ers Ve s nolanspultisinen g ena tnenne 1:20
Other matters by difference................
100.00

I contains 29.19 per cent. of sulphurous acid.

Summary.

' An examination of the results given above shows that mll.k
nd cream preservatives now on the market depend f<.)r the(;r
ﬁseptic effects on salt, formaldehyde, borax and boric aci 1,
ad that if the directions given by the manufacturers are fol-
wed, a quart of milk will be dosed With from .01 to .05 gram
5-.75 grain) of formaldehyde or W}th 47 .to 3.6 grams (74—
) grains) of boric acid. Cream 'WIH receive from .94 to 5.0
rams (14.1-75 grains) of boric acid per quart. ‘

" Wine and cider preservatives have been f'ound. to contain
rmaldehyde, salicylic acid, boric acid, benzoic acid and beta-
'.’?i‘}ll:: l;.:ider, treated as directed by the manufacturers -of the
v ervatives, may contain 0.36 to 0.9 gram (5.4-1I 35 grains) of
alicylic acid or 0.19 to 0.38 grams (2.9-5.8 grains) of borax
0.6 to 0.7 gram (9.0-10.5 grains) of benzoate of soda per
Tlfe beer preservatives contain salicylic acid and sulphurqus
d in form of sulphites or bisulphites, and beer treatec'l with
may contain from 0.04 to 0.12 gram (0.2—0.§ grain) of
alicylic acid or 0.015 gram (0.23 grain) per halfjhtre glass.

- Of sulphurous acid, preserved beer may contain .015 gram
ﬁzs grain) per half-litre glass.

Maas AND WALDSTEIN’S PRESERVING SALTS.

The Station bought six packages of “Preserving Salti” Nos.
to 6, made by Maas and Waldstein of New Yorkf Manu-
turers of Preservatives, Antiferments, Food Colors,
vors, Sweeteners, Extracts, in conformity with the laws and
lations of the Board of Health.”

. Each package contained one pound of “salts” and cost fifty
Cents. That each package bore a different number suggested
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when' freshly made contains 47.1 per cent. of water,

t which slowly loses water on exposure to dry air.

The samples cost 18 to 20 cents per pound. A comparison
ese prices with those charged for proprietary antiseptics
ning approximately the same quantities of boric acid indi-
« that either the expenses or the profits of the food preserva-

business must be large.

the probability of differences in chemical iti :
uses to be made of their contents. composition and in the
The directions for use were, how

, g ever, the same on :
package. “To 100 pounds, take 3= : ] cach
Wie of warm water” 3<4 oz. dissolved in a half.

All the samples contained between 2
. . 9.05 and 33.16

of boric acid, free and combined, and between 7.26 Etelz cent,
per cent. of chlorine, equivalent to about 104 per cent. of Za??
. Bought at Department Stores and Groceries.
000. Black Diamond Refined Powdered Borax. Put up by
rchibald & Lewis, 193 Front St., New York City. Bought
T he Gamble-Desmond Co., New Haven. Price 12 cents
r pound.
1601. Cow Brand Best Refined Powdered Borax. Put up
Thos. F. Condon & Co., 15 Jay St., New York City. Sold
y S. S. Adams, New Haven. Price 16 cents per pound. :
'11602. Rising Sun Borax. Refined Powdered Borax. Put
> by James A. Blanchard, New York City. Sold by Ewen
IcIntyre & Co., New Haven. Price 10 cents per pound.

ANALYSES OF BORAX.
By A. W. OGDEN.

In view of the fact that at present borax is, if not a “food
product,” at least an ingredient of food and drink as foundo'
our Connecticut market, a number of samples of “borax” we;n
bought at drug stores and department stores in New Havez

and analyzed with the following results:
]

Bought at Drug Stores.

0899. Squibb’s Chemically Pure Borax. M
_ : ade by E. R.
TS\Iqmbb 8 o, Brboktyes NUY | BoHEHEISEANL &, Spalding gury
New Haven. s RO R S 31.60 Los 52.32%
11553. Bought of W. A. Spalding, New Haven. B e e pot 1048
11552. Bought of E. A. Gessner, New Haven. it S8 e
100.00 100.00 100.00

11551. Bought of C. S. Leete & Co., New Haven.
" As the analyses show, none of these samples of “borax” were

ANALYSES.

el Rl R Weeloe at they were sold for; one contained no borax whatever,
AnSgdrons. bomk 9899. g e Rl other contained nearly two-thirds of its weight of saleratus
bk Tt re; e o B, 69.87 70.69 55.30 53.11 d another more than a third of its weight of saleratus.
G ‘]*at' --------- 29.75 20.28 44.29 46.69

d andlosss) e ity 0.38 i
; L i §20 ON TESTING FOOD PRODUCTS FOR BORIC ACID
g e 100,00 100.00 ‘ AND BORATES WITH TURMERIC PAPER.

g By E. H. JENKINS AND A. W. OGDEN.
In our experience this test is much more satisfactory than

the flame test—depending on the greenish tinge given to an
lcohol flame by boric ether—because it leaves a record of the

feaction, independent of the observation of the one making the

These sa'mples are all quite pure borax. two varieties of which
are f'ound in commerce that differ in the form of their crystals
and in the proportions of their “water of crystallization.” /

The two samples 9899 and 11553 are essentially octahedral
or pentahydrated borax, that contains 30.8 per cent. of water.

The two oth i : ;- ¢
ers are mainly prismati¢c or decahydrated borax, ‘*Equivalent to 36.2 per cent. of anhydrous borax
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test, at the moment when the green flame appears, *
it will show certainly the presence of smaller quantities of horje
acid than the other. i

Properly used, the turmeric test is perfectly reliable, but we
have not found in text-books a full statement of the Precautiong
to be observed. .

When freshly prepared turmeric paper, made as directed in
Fresenius’ Qualitative Analysis, ‘is moistened with an aqueouys
solution of chemically pure boric acid and dried at a gentle
heat, the paper remains yellow with an orange reddish tinge,
always slight, its density depending on the concentration of
the solution. A solution of one gram of boric acid in 225¢c,
of water gave a faint color to turmeric paper moistened with
it and then dried, which might easily be overlooked by an
unpracticed person or ascribed to “traces” of boric acid. When,
however, the dried paper is moistened with ammonia it becomes
very dark brown, almost black, and quite different in appear-
ance from turmeric paper made alkaline with ammonia.

When to the boric acid solution above described are' added
8cc. of our standard HCI (icc. of which contains .026 gram
HCI) the reddish tinge imparted to turmeric is much more
pronounced; with 16cc. and 24cc. of standard HCI the color
becomes much deeper red, and the presence of boric acid is
made unmistakably evident.

If to 2occ. of a boric acid solution such as that described
above, o.75cc. of strong hydrochloric acid (32 per cent. HCI)
is added, the reddish brown color is more pronounced than with
24cc. of the standard HCI. Addition of still larger quantities
of hydrochloric acid increases the density of the reaction color.

If to the boric acid solution (1 gram in 225cc. of water)
22cc. of strong hydrochloric acid are added, the reaction is per-
fectly satisfactory, although the turmeric paper on drying be-
comes brittle. There is no evidence that any large excess of
hydrochloric acid interferes with the reaction.

It thus appears that free, chemically pure boric acid cannot
certainly be distinguished by the reaction with turmeric from
that in combination, since the presence of another acid is neces-
sary to make the reaction quite decisive.

The impure boric acid of commerce, which contains some

chlorin, either free or combined, gives a more pronounced reac-
tion with turmeric paper.

and becaygq
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egarding the delicacy of this test, we ﬁn.d that :; rf;t:;?ﬂ
ne part of boric acid in 5000 qf water gives anh. )
B, tion; one part in 10,000 gives a reaction which 1s ;
ell;iclzy sat’isfactory, but quite decisive when the borate stain
i ith ammonia. A
;gﬁg (;aa:i{ ?tlxmzeo,r)voo gives a color to turmeric not‘ dxstl‘xzigulls};i—
- from that which is imparted b3f hydrochloric aci Elo. h,
:a when made alkaline with ammonia there appears th.e uis
jack color quite different from ’shat produced on tu‘réneru: paper
e, or turmeric moistened with hydrochlquc acid. o
" Borax solution, T gram in 225cc. of wat'er, imparts to turn:ie ;
usual color given by alkaline solutilons. When stan a;
Cl is added in amount exactly s.ufﬁcxent t.o decompose1 t e;
yorate,—determined by titration with lacrr}01d,—the resu t.an
ution imparts to turmeric paper, after dry‘mg, a barely notice-
able reddish tinge, which would easily be disregarded. B11.1t on
moistening this paper with ammonia a dark brown, amc;)st,
lack color is produced, very different from thz‘lt. made by
monia on turmeric paper alone. A further. addition 9f 8C.C.
our standard hydrochloric acid to the solution of .bor1c acid
st described, did not cause a very Strik'it:lg deepening of the
color produced on turmeric. But the ad'd1t10n of strong hydro-
hloric acid—o.75cc. to 2occ. of the solutlon—-—gav? a very strong
and perfectly unmistakable reactic.m for boric acid. ) 5,
b 1t appears from these observations t}}at free boric aci ca;n—
t readily be identified by the turmeric paper test if borates
: sent. i !
?I‘Ill);ematerial to be tested must in all cases be ac1d1ﬁed W%th
“hydrochloric acid in order to ensure a satisfactory reaction with
i ic paper.
rz‘r\nigr?s?dciable excess of hydrochloric acid must be added to
e solution to be tested,—one-thirtieth by volume of concen-
trated FICI is not too much. i
~ Perfectly decisive reactions need not.be expected where less
~ than one part of boric acid is present in 10,000 of water.
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ANALYSES OF FORMALDEHYDE OR FORMALINE

By A. W. OcpEx.

This substance, which has decided antiseptic properties, in its
pure state is a gas, but is used commercially in aqueous soly-
tion. In a previous article, pages 141 to 143 are given anaylseg
a number of proprietary articles, sold as food preservatives, the
antiseptic properties of which are due to the formaldehyde iy
them.

Below are given four analyses of formaldehyde, sold under
its true name, which serve to show the usual strength of the
solution as it is found in market.

At present this article costs about $1.10 by the single quart
and contains 35 per cent. or more of formaldehyde.

The proprietary solutions cost $1.00 per quart and contain
from */, to !/,, as much formaldehyde.

11640. Formaldehyde. Merck. A one-pound bottle.

11642. Formaldehyde. Fries Bros., 92 Reade St., New
York City. These two samples were bought of W. \A Spald-
ing, New Haven. -

11641. Formaldehyde. Merck. A one-quarter pound bottle
bought of F. S. Calhoun & Co., New Haven.

11643. Formaldehyde. Sold by M. Cahm, New York City.

ANALYSES OF FORMALDEHYDE.

Merck. Fries Bros. Merck. Cahm.

11640 11642 11641 11643
Residue on evaporation at 100° C... 0.05 0.17 0.05 1.209
Specific) gravity fat 20§ €. .ol .. 1.0601 1.0807 1.0769 1.0820
Percentage of formaldehyde........ 36.02 42.30 38.00 37.82

BANANA FLOUR.

This is stated to be prepared by drying the flesh of the fruit
of the banana after removing the skins. The samples were
submitted by Mr. A. E. G. Lubke, 92 West Houston St., New
York. 4

9889 9890 9891

Porto Rico Florida Honduras

Bananas. Bananas. Bananas,
Water . .. .o ioadgtete sl 13.43 . 5.34 10.33
ASHA, L RS s 2.24 2.00 2.55
PEOtEIn ..civ.s ottt et 3.50 2.81 2.87
LU0 AR o 0.54 0.84 0.73
Nitrogen-free extract..... 70.82 87.45 87.02
HatRneml oy SRR O 0.47 0.66 0.50
100.00 100.00 100.00
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" samples are quite alike in composition, containing less
‘half as much protein as rice. Their nutritive value rests
i . . T

ost wholly in the materials which constitute the “nitrogen-
10

e extract.” : ;
| VINEGAR.

I ree samples of vinegar, sent by purchasers for examina-

contained the following percentages of solids and acids.

Station No. 12206 12207 9765
4 R 2.20 2.35 iy
" Acids, as acetic acid............. 3.90 3.90 4.10

MILK AND CREAM.

The Station has not drawn samples of market milk for exam-
n during the past twelve months, but there have be':en
in by dealers and buyers thirty-seven sat.nples of ml.lk,
of separator skim milk and two of cream, in all of which
t has been determined and in fifteen of the number the per-
ge of total solids also. * The Station has no assurance
‘the samples were accurately drawn, but the milk was in
cases represented to be market milk from different dealers,
y in New Haven. :

Che percentage of solids, in fifteen samples of milk, ranged
11.53 to 15.10 and averaged 13.06.

e percentage of fat ranged from 2.2 to 7.1 per cent. and
rteen of the thirty-seven samples of milk had less than 3.5
ent. of fat.

ree samples of cream contained respectively 18.25, 20.25
ad 21.75 per cent. of butter fat.

Four samples of skim milk, from a centifugal separator, con-
ained the following percentages of fat: 0.08, 0.23, 0.03 and

' D PRODUCTS EXAMINED FOR THE DAIRY
. COMMISSIONER IN THE TWELVE MONTHS
ENDING JULY 31, 1899

BUTTER.

Two samples of suspected butter were examined and found
;be oleomargarine.
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MOLASSES.

Two hundred and thirteen samples of molasses and Syrups
have been examined in the year ending July 31, 1899.

Method of Examination. 13.024 grains (one-half the normal weight)
of molasses were dissolved in about 80 cc. of water, 3cc. of basic lead
acetate were added, the volume was made up to 100 cc. and the whole
was thoroughly mixed and passed through a dry filter. The rotation of
the clear and nearly colorless filtrate was determined, in a 200 mm. tube,
with a Schmidt and Haensch half shade double compensation polariscope,
The reading, doubled, gave the sugar degrees or per cent. No correc-
tion was attempted for the volume of the lead precipitate.

To 50 cc. of the filtrate referred to above were added 5 cc. conc. C, P,
hydrochloric acid, and, after thorough mixing, the flask containing the
solution was placed in a cold water bath, which was then quickly heated
to 68° C. After standing at that temperature for 10 minutes, the con-
tents of the flask were quickly cooled and the solution, filtered from lead
chloride when necessary, was examined in a 220 mm. tube, provided with
a water jacket. The temperature was noted with the reading. This
reading, doubled, gave the sugar degrees after inversion.

- Water heated to 86° C., was then passed through the jacket and a
third reading made at that temperature. \

The rotatory power of dextrose is not greatly affected by the tempera-
ture, but that of levulose diminishes as the temperature rises, so that
invert sugar becomes practically inactive at about 86°.

Results of Examination. Of the 213 samples examined for
the Dairy Commissioner 44 were found to be adulterated with
glucose syrup. The percentage of adulterated samples is 20.7.
In 1898 the percentage was 20.1 and in 1897, 32.8.

HoneEy.

In two samples of strained honey, in bottles, submitted by the
Dairy Commissioner, no evidence of adulteration was found.

VINEGAR.

Of the forty-five samples examined for the Dairy Commis-
sioner, the larger number were sold as cider vinegar. The
total solids in these samples ranged from 1.20 to 3.61 per cent.
and the acidity, reckoned as acetic acid, from 2.73 to 5.74 per
cent.

COFFEE.

The sixty-one samples of coffee collected by the Dairy Com-
missioner are included in those reported on pages 106 to I11I.
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COMMERCIAL FEEDING STUFFS.*

' In accordance with the requirements of the law regarding
~ mmercial Feeding Stuffs, which is given on pages 06 and 97
this Report, the Station has analyzed two hundred and forty-

samples of feeds during the last twelve months, and has
eady published the results of this work in Bulletin 130. In
er,—however, that the present Report shall contain a full
ccount of the Station work, as required by law, the account of
e work on feeding stuffs is also made a part of this Report.

USE OF COMMERCIAL FEEDING STUFFS.

" Commercial Feeding Stuffs are bought to supply certain defi-
neies in the cattle food which is raised upon the farm.

Hay, corn fodder, ensilage and stover with corn meal, raised
home, form the basis and make up the bulk of the cattle
d and supply all of the coarse feed and of the starch, sugar

The microscopic work referred to in this paper was wholly done
A. L. Winton. The chemical analyses were mostly made by A. W.
den, W. L. Mitchell and Clifford Langley. The discussion of the
Its is by E. H. Jenkins.

Protein is the name now commonly given to a class of substances
so termed ‘“proteids” or “albuminoids”) of which the muscles, brain,
erves, tendons and all other working or necessary organs and parts
the animal body largely and essentially consist. Protein contains
'om 14 to 19 per centf. of nitrogen.

~ The ‘\‘vvhitegoF eggs, the fiber of lean beef, the clot of blood, the curd
milk and the gluten of wheat are familiar examples of protein.
her similar matters are found in all animals and in all plants.

" The animal cannot grow or long exist without Fonstantly renewed
pplies of protein in its food. Tt.le'ammal itself is totally unable to
eate protein. Only plants can originate protein, which they do from
he plant-food of air, soil and fertilizers or manures. Ammals can
oduce or create blood-protein, brain-protein, flesh-protein and milk-
Totein, but only by appropriating and -transforming or making over
‘the similar but different protein of plants.

Other needful food-substances or nutrients, such as cellulose (wqody
er), starch, sugars, gums, pentosans (that yield gums and jellies),
‘acids and fats or fat oils, contain no nitrogen and collectively are
mmonly termed “non-nitrogenous matters”; we shall usually desig-
ate them as “non-protein.”’
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Few farmers are now raising as much protein, in concentra{
form, as is required to bring cattle up to and maintain them 3
the most profitable condition. Two chief defects in our
farm management are that little care is given to the raising of
crops rich in protein and that, as a rulé, insufficient protein gge
into the food of our cattle. - 1

If the quantity of digestible protein in the food is too smal]
the animals produce less beef or milk than they easily woulé
with a proper supply of protein. Furthermore, when protein is

deficient, the other (non-nitrogenous) matters of the ration are
in excess of the animal’s capacity for assimilating them and are

therefore to some extent wasted. The latter (starch, sugar,
etc.) in part pass through the body, incompletely digested and—
unlike the protein—give little value to the manure.

To meet and overcome these defects in home-grown cattle

food, dairymen and keepers of live-stock buy commercial feeds;

they should buy them chiefly with the purpose of getting digesti-
ble protein in cheap and concentrated forms.

A feed rich in digestible protein is, when Rroperly used,
“milk-producing”; a feed rather poor in protein, however
highly endorsed, cannot prove permanently satisfactory, or be
a “milk producer” in any way superior to home-raised coarse
feed and corn meal.

Every farm on which cattle are kept for profit should yield
all the hay, corn fodder, corn ensilage, corn stover and corn
meal which the live stock on it need to eat.

One hundred pounds of each of the feeds just named contain,

on the average, the following quantities of digestible nutrients
or elements of food:

TaBLE I.—QUANTITIES OF DIGESTIBLE NUTRIENTS IN ONE HUNDRED
Pounps oF THE FEEDS NAMED.
(From Armsby, Penn. Ag’'l Ex. Sta. Rep., 1897-98, p. 45.)

Red Top Corn Fodder Corn Stover _Corn Corn

Hay. Field-cured. Field-cured. Ensilage. Meal.

Total dry matter...ss ... 9I.1 57.8 50.9 27.9 85.0

Digestible protein........ 4.8 2.5 2.0 11 5.5

Digestible non-protein*.. 49.2° 36.1 34.8 18.2 YI.1
Ratio of digestible protein

to digestible non-protein,
(“Nutritive Ratio”)..... 1:10.3 1:14.4 1:17.4 1:16.5 1:12.9

*Since fat is believed to have about 2%4 times the nutritive effect of
starch and similar non-nitrogenous matters, the digestible fat is, in
lt)hese/calculatxons, reduced to its ‘“‘starch equivalent” by multiplying
y 2%4.

{
[

presen
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i !
rvation and careful experiment have .shown‘ that milk
< need, per day and per 1,000 pounds of live welgh't, ab%lllt
unds of dry matter including 2 to 2}2 .pour.lds of digesti le
%n. and from 13% to 15 pounds of dlges'flble non.—protfem
starch, fat, etc.), and that the quantity of digestible

:é)tein in this standard ration should. be t->etween ﬁye and
alf and seven times as great as the digestible protein.
w a glance at the preceding table s}}ows that no one of th?se
e farm products, nor any combination of them, can furnish
host profitable cattle food. ;

of them have from ten to seventeen times as mu.ch non-
stein as protein, and hence a properly 'balanced ration can-
¢ be made up from them without adding some feed much
her in protein and poorer in non-protein than any one of them.
veeds rich in protein are what the stock owner most comrponl.y
eds to buy, and they are the ones the pul_‘chase o’f' which is
likely to be profitable. All feeds contain non—n}trogenous
ers, starch, sugar, etc., but those best worth buying shm'dd
, a considerably larger proportion of protein than any which
e commonly raised on the farm. ;
the preparation of vegetable foods for human co.nsumptlc?n
in the manufacture of cotton seed and linseed oils, certafn
roducts are produced, unfit for human food, but rich in
ein and valuable as feed for horses and cattle. There are
so certain other products which are of very little value as
le food because of the small amount of protein in them,
1ey are uneconomical to buy, because they contai‘n no larger
ortion of protein than corn meal which is raised on the

oth kinds of by-products are now offered for sale, frequently
Without an analysis or other statement to inform the buyer as
the real nature or value of what he is purchasing, and in
sequence a good deal of money is spent for cattle feeds

12
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AL AVERAGE COMPOSITION OF FEEDS AS DETERMINED BY ANALYSES
| ix THE NEwW ENGLAND STATES, LATER THAN May, 1898, AND

Lep By THE CONN. AGRICULTURAL StaTtioN, NEW _HAVEN,

IN., JAN. I, 1900.

THE AVERAGE COMPOSITION OF COMMERC
FEEDING STUFFS. ;

In order to show the average composition of the Varioyg
brands of feeding stuffs which are at present offered in the
New England market as well as the range or variation of

composition, Table I has been prepared. This includes the‘ é e 45,
analyses, more than 1,600 in number, which have been pub- : PR WP el Bt [ .
. . o8 . -4 w | @ @ X 3 ‘f
lished since May, 1898, in Bulletins 44, 47, 48 and 51 of the ¢ E | & k R
Maine Station, in Bulletins 53 and 56 of the Massachusetts S0 o Lol T B 7‘?__{ s bl
Station and in Table II pages 178 to 195. ' ed Meal, hulled, all analyses _--._.... 205 | 45.4 52.61 40.3| 11.2 170 6.5
Table I gives the number of analyses on which each average | 519, 412
" . 51.2| 41.7 |
is based, the average percentages of protein and fa}t, and the B i iton O Co's e 33 | 45.3 48.3 41.4] 10.7 13.1| Q.
highest and lowest percentages of each of these ingredients «  Amer. Cotton Oil Co’s ... 42 4g.g} 52.8; 40.3 1;.41 Ig: !55.2
. ! : 4y “? Island, unhulled ... 26.8 36.1 244/ 7.0 82 5.
found in any single analysis. : L Newsf,‘;o;:s",__u_‘_l_fl ______________ 31| 38.2 422 346 2.4 35 18
In a few instances, where the figures found in a single : ! 4 4 ‘ 136-2 bl e
analysis were such as to make it quite certain that the sample “ e bl R e R O
was adulterated or was not of the kind represented, they have 0Old Process, all analyses____.___.. 25 | 35.7, 389 3;-2 7.2 96 j;
been excluded from the average and from the minimum figures. ‘ s ‘ 6.3

In some cases, not only is the lowest percentage of protein s Nat'l Linseed Oil Co’s| 11 | 37.2| 38.9 351 6.7 9.6
and fat given, but also the one or two percentages which stand v ‘
next; for sometimes, among a large number of analyses, there Bran, all analyses. .. ...-ooo.___oooooo-s 120 | 15.8 17.9 136/ 4.7 5.6

is a single result very much lower than any other, which

=
~I
[e ]
-
o
O
W W e oo

HUPPEGDPOO OOTRG A OB OO RO B

. o Winter Wheat ... _.o.cooooac 45 | 15.5 17.8 13.6| 4.4 5.6
marks an extremely exceptional case. ‘ i;-g\ 13:9 :
! B vt Wiheat o s o b s s 53 | 16.1 17.5| 15.1| 4.9| 56| 4
ANALYSES OF THE COMMERCIAL FEEDS FOUND T 17,5 I5.1 | 53 4
IN THE CONNECTICUT MARKET IN 18go. 4  Middlings, all analyses_.............---. 135 17.0‘ Zi; i;;; 5.0 ;i ®
During the year ending Nov. 1st, 1899, the Station has drawn fram Wintel Wheate o o s 57 o e i;:gi 5 g ol
two hundred and forty-one samples of commercial feeding Spring Whent 2 0. oos s T 6o | 18.8 A 12-0 e g
. . . . . | o . »

stuffs and in conformity with law gives the results of their i Zig if,_f?, = 3
examination in Table II, pages 178 to 195 of this Report. heat Feed, all analyses......-.-.-..... 219 | 16.6 200 140 ‘4.7 58| 3
- : Sy : ‘  from Winter Wheat.___._.... 88 | 16.2 18.5 13.8 4.5 54/ 3
The law prescribes that the analysis “shall include deter- | 18.1) 14.0 5.3 8¢
minations of crude fat and crude protein and such other deter- { . ‘ : 8! b i g: g
minations as may at any time be deemed advisable.” VS s S o ali 1329i 12:8 TR AN
The analyses here reported include determinations of mois- S ol ig-: P ‘3‘
ture, ash, fiber and nitrogen-free extract, in addition to protein TR b T MO 13 g:g: 108 86| 4.0 47 2
and fat. Many of the feeds have also been examined carefully ‘ g'g 3
with the microscope to determine what materials if any were Gluten Meal, Atlantic Starch Works..... 2| 48.9 49.1 488/ 7.9 o)
present other than those named in the brand or label. 180 Gluten Meal, Glucose Sugar Rfg. Co..... T (307 4T.3) 387 SRS
These feeds are classified as follows and are discussed in L7

following pages in the order here given (see page 163) :
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TABLE I.—AVERAGE CoMPOSITION OF FEEDS AS DETERMINED BY A
MADE IN THE NEW ENGLAND STATES, LATER THAN May
COI\‘IPILED BY THE CONN. AGRICULTURAL STATION New '
CoNN., JAN. 1, 1900—Continued. ;- ; Have

NALy

5 § PROTEIN.
£ :
s g‘ | _g [
S L ‘ o
Z < T
Cream Gluten, Chas. Pope Glucose Co. ..__.___.. 40 | 34.I| 41.3| 30.1| 3.2| ¢
41.2| 309 “l 5‘;
Muffalo: Ghitens Feed S ooide el Jo e UL 0 34 | 27.5 Zgg‘ g;? 3.1 e
Sl 3
29.5{ 26.3 j;
y 29.0
amond i Glpteny, cos b Wg oL T T S 30 | 23.6| 30.1| 203] 3.6/ 50| |
27.3 4.4 08
25, | ‘
faoldensGluten Eiamir i St i EAs LeRa i I5 | 2%.0| 29 6: 23.6 3.0 4,0‘
Hominy Ghops, White Meall._.. ..o 0l o0 ¢ 20 [} TX.2 12.01 103 7.8 S'“”
o | 11.8| 10.7 92‘
11.6| 10.9 .
grrg‘zlx;:id(e)rats ................................... 3 (1200, 13.91 %83 4.0 2.31 3
..................................... 22 |  9.4| 108 7.9 3.8 5.4‘ ¥
10,6/ 8.2 4.8 3
Com“and Oat ‘Feed, Victor Am. Cereal Co.-.._... 26 9.2 ;?g\ 22 3 4?‘
o ¢ Various brands.._.__.______. 17| 9.5 123 82 3'3 S'If 2
atBeediCrespente e ol U Sie 1)t 3 7.9 8 6‘ )

& OnalkeryAm: Cereal Co¥. Lo oh_sdb v 36 10:3 12,8, ;3 gg Z;

iz 4| 4.
12.4|\ 7.8 : 4.3/

i) L i s IL.7. 7.9 | 4.5
L e e o
Corn, Oats and Barley Feed American Cereal Co, 6 : ""[ 1.3 5 5

: 4 ) ) LI 12,8 11 .5/ 5.
Hy0L CorsiDairy Beedy 2 6 o) Pl ARl S v iy 20 Ig.g 21.2 15.3 221 gj
20.9| 16.5 | 50

iy l 20.6| 17.1 [
Horse Beed oo iy uifod Llpns e <1 0 18 | 12.4 13.8‘ 11.0 4.21 4.8
1371 51,2 }’ 4.5
A 0 ; 13.3) 112 4.4
Bl Mee D G E RSB G T8 I4 | 17.5| 19.5| 15.0/ 5.5/ 6.0
18.3| 16 7 | 5.1
Am.‘Cereal Co.’slgualéer Il)airy Beedi LI e 5| 12.8 ;47;213 ;Z; 3 9‘ _5;.?

y " m,, PoulteyiBiond |1 .0 00 0 d k . : .

Blatchford's Calf Weal oo o e z e B e i
ye TR S aie 2lole Do ok o i T i e > g Vi f ; i :
King Gluten, Des Moines Mill -._......._.___._. i ;318 2? i 12'25 132‘
e | sl
Indiamapolis Ml wa iy om0 IO' 34.6| 37.3 32.?1 4.84 6.9
I | : 1=

* The American Cereal Co.’s Quaker Oat Feed is no longer made, being superseded

by Dairy Quaker Feed.
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No. of Samples
Examined.

BT Seed Mealon . ouah -osvuina sloaisd vislasiole sfenitie vie sl oe 10
inseed or Flax-seed Meal......... il B S 12
vound Wheat ............... Sp e ihind LI e S L 1
ran, from Winter Wheat, jeiniendhas Gk bR A RN SR ) 7
: Spring Wheat ....ooeeensernnaareeianeieen, o}

Unclassified ........ il e SRR U SRR 5
iddlings, from Winter Wheat..... RSN AR 4 e 1
Spring Wheat .....covenvuniiiiniiiiae 6

Unclassified ...... B R PR 17

Tixed (Wheat) Feed, from Winter Wilieat v sl Lisiting 15
Spring (Wheat i L as . i et 7

mcldssifed! Sl ol U S 25

T R T PR R PP R 9

Gluten, Gluten Meal, Gluten Feed:

R S O R R R SN S R R 2

Ghicagp Glaten L.y ovitliio i de o ide sulihaaiv o 5

BUDc Gluten . oo . .. S peutaonld o il . 4

g Gluten ... 0o i L e G L 2

Bulalo iGluten Feéed. ... lal .l ciiiaiiis ditiveaivh e o 6
RO (GIUEET ¢ a5 d e Aokt oesgiok o ol i 2

National Starch Co.’s Gluten Feed............... 2

{ VBB CellaNEOtS) nid s - aidi s bl ai htas et S e st s Sl ecs 6
BHOMINY ChopS .+ coovnvravnonesisinsaosoeniiionesasnsene 8
B Oats L G i e D e e 2
BIPIOVENdEr ... ...c.ooeeneiioinnnearaeiiinetinitiiiannns 13
”Corn T S I oy R SRS T T, T P A 6
B e L ) et R s s B 14
R R YR TR A IR S B 1
B orn, Oats and Barley ..:oveeeceiiginn. TR e iy o 2
Rye Bran and Rye Feed .....cocoinviiiiiiniiiiiiniinnen 5
L e PP R R B R e e et I
IR il st s oot sl et s S i S S ettty 2
- Champion Bell Fodder .......coooviiiiiiiiiiniiiinennn. I
R D) airy Beed. i coccow oo oo ianimd dnglaibtaiaha s oisislbia ool 6
BIOTSE Feed oo sl el s alaiondsn st sialaiwieiaiols » o)
Poultry Feed .u.ivvuiirininniiriiiiiionaanenees 3
American Cereal Co.’s Quaker Dairy Feed................ 5
Ponltty Feed a0 o n il d b s ol I

" Blatchford’s Calf Meal ....covivnniiiniiniineeeeeienns. 1
Bt Clover Meall Loui sl iveiisineeos sdmssnveos I
R e e DR AR G T R R 1
o L R SRR R IR B e B B R A 1
Beanstatid " Pods & h. i dasnes i ey i s wibisfeddod s 1
Baum’s Horse and Stock Food........ccooveiiiiiiiinnnn I
iR owker's Animal Meal ..ocuveinanionimnsroorsesioseraasanns 1
BB dcror’s Chicken Food ..ooivievvoiavaneonnans L S 1
e R S R N e R B 1
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CorroN  SEED MEAL.

. After removing the cotton fiber by machinery as far as possi-

e, the black outer covering or “hull” of the cotton seed is
oken off by machinery and separated from the yellow kernels
meats. These kernels are cooked and while still hot are sub-
ed to hydraulic pressure, which removes a part of the oil
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and leaves the residue, “cotton seed cake,” in very hard plateg
or sheets which can be cut with a saw like boards, These cakeg
when broken and finely ground make the “cotton seed mea]”
of the feed market: the most concentrated cattle food which
is in general use. ‘

In the ten samples examined, the analyses of which appear iy, -

the table, page 178, no admixture of foreign matters was found
and all were of good .quality as regards chemical composition,
the percentage of protein ranging from 49.38 to 44.20 and of fat
from 12.96 to 8.55.

The average of many recent analyses of cotton seed meal
gives 45.4 per cent. of protein and 11.2 per cent. of fat, while
these ten samples contain on the average 46.4 per cent. of pro-
tein and 10.4 per cent. of fat.

Undecorticated cotton seed meal, full of black hulls and with
only 30 per cent. of protein, and cotton seed meal adulter-
ated with rice refuse, have been found in this State in times
past. At present much more cotton seed meal is used in Con-
necticut as a fertilizer,—chiefly for tobacco,~than as a feed, and
the frequent publication of analyses made in the interest of
tobacco growers has driven out thé inferior grades of cotton
seed meal.

Guaraniees.

Three of the samples were from lots having a guaranteed
analysis. The guaranteed and actual percentages of protein and
fat in these cases were as follows:

Protein. Fat.
Found. Guaranteed. Found. Guaranteed.
12125 Dixiel Bran, ... 45.9 43-48 9.0 10-14
12126 Chapin & Co..... 44.2 43 12.8 9
12132 J. E. Soper & Co. 44.7 43 0.6 9

In neither case is there any deficiency of protein. In one
case there is a per cent. less of fat than is guaranteed, but the

protein in this sample is nearly three per cent. above the
guarantee.

LinsEEp MEAL.

For removing the oil from flaxseed or linseed two methods
are employed. Under the “old process” the crushed seed,
while warm, is subjected to hydraulic pressure which squeezes
out much of the oil. The residue is in the form of hard cakes
which when broken and ground make the “old process linseed
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»  Under the “new process”’ the oil is removed from the
rushed seed by a solvent, like benzine, which is afterwards f.ully
“‘- oved from the residue by steaming. The extracted residue
L rocess” meal.

,‘P?:::ifally all the flax seed on the feed market has be.en
: ated by one or other of these processes. New process lin-
meal contains on the average two and a half per cent.
nore of protein and four and three-quarters per cent. less
»f oil or “fat” than old process meal. .

" Of the twelve samples examined none were found in any
yay adulterated. ' 4

' Samples 12156 and 12074 (though labeled “old process ) and
ples 12088 and 11567 are new process meals, as is indicated
7 the low percentage of fat. :

amples 11385, 11381 and 11585 are inferior, because of their
percentages of protein.

WxEAT FEEDS.

" These are by-products in the manufacture of wheat flour.
Several different processes of milling are in common use yic'sld—
by-products which are not entirely alike in composition.
ere are also differences in composition between the products
m winter wheat and those from spring wheat.

" Wheat Bran consists of the outer layers of the wheat berry
vhich are dark in color and do not easily pulverize.

‘Wheat Middlings,—as found in the feed market—, consist
nner layers of the covering of the berry, which are lighter in
olor and more easily pulverized than bran, and of other parts
m which fine white flour cannot be made. Red Dog Flour-
the poorest grade of flour, off color and often sold as a
le food.

It is also used for paste and in making “pancake leather”—
composed of leather scraps and flour paste, compacted by
ydraulic pressure, stated to be made up into soles for children’s
es. _
Many mills do not sell bran and middlings separately, but
run them together and sell the product as “Mixed Feed.”
~ Red DPog Flour is also sometimes run in to the Mixed Fe.ed.
* In the compilation on page 163 as well as in the tabulation
the wheat products analyzed at this Station, which appears
Pages 178 to 185, the product from the following mills is
~assed as from winter wheat:



168

Acme Milling Co., Indianapolis, Ind.

American Cereal Co., Chicago.

Blish Milling Co., Seymour, Ind.

Cole, H. C., Milling Co., Chester, Ills.

Eldred Mill Co., Jackson, Mich.

Evans, Geo. F., Hoosier Mills, Indian-
apolis, Ind.

Hannibal Milling Co., Hannibal, Mo .

Harter, Isaac, & Co., Galena, O. .

Holly Milling Co.

Hunter Bros., St. Louis.

Jenks, J., & Co., Sand Beach, Mich.

Kehlor Bros., St. Louis, Mo.

Lawrenceburg Roller Mills Co. “Snow-
flake,” Lawrenceburg, Ind.

Lexington Roller Mill Co., Lexington,
Ky.

The wheat products from the following mills are classed as

from spring wheat :

- Anchor Milling Co., Superior, Wis.
Bay State Milling Co., Winona, Wis.
Daisy Roller Mill Co., Milwaukee, Wis.
Duluth Imperial Mill Co., Duluth.
Freeman Milling Co., Superior, Wis.
Grafton Roller Mills, Grafton, N. D.
Lake Superior Mills, Superior, Wis.
Listman, Wm., Milling Co., Superior,

Wis.

Minkota Milling Co., Superior, Wis.

Moseley & Motley Milling Co., Roches-
ter, N."Y.

At present, winter wheat bran is worth on the average about
seventy-five cents per ton more than spring bran, although the
latter as a rule contains a half per cent. more of protein and
a per cent. more of fat than the former.

But white winter wheat bran (from Michigan or Canada)
sells for from seventy-five cents to a dollar per ton mare than

the common red wheat.
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WHEAT FEEDS.

Maumee Valley Milling Co., Ground W heat.
Ohio.
McDaniel & Pitman Co., Franklj
Meyer, J. T. & Co., Clinton, Mo.
Miles & Son, Frankfort Ky.
Model Roller Mills, Nashville, T,
* Moore, R. P., Milling Co.,
Ind.
Rex Milling Co., Kansas City, Mo, ,
Saginaw M1111ng Co., Saginaw, Mlch.
Stock, F. W., Hlllsdale Mich.
Stott’s Flour Mills, Detroit, Mich.
Taylor Bros. Milling Co., Quincy, Iy,
Valley City Milling Co., Grand Rapidg,
Mich. 4
Voigt Milling Co., Grand Rapids, Mich
Walsh De Roo Milling Co., Hollang
Mich.

in, Inq

W heat Bran.

§ E1ght samples of winter wheat bran and nine of spring wheat
n were analyzed. Regarding four others it is not known
ch kind of wheat they represent. In none of them was there
any evidence of adulteration.

A1l the winter brans contained more than the average per-

entage amounts of protein. In several of the spring brans
percentage of protein was rather low.
" Occasionally “cheap” bran is offered for several dollars a
on below the regular market rates. Such “bargains” are to
looked upon with great suspicion. In a “cheap” bran
erred to us from another State, microscopic examination
showed the presence of finely ground corn cobs.

enn,
Prlnceto N

-

Middlings.

| North Dakota Milling Association, Nig 'Six samples of spring wheat middlings, one of winter wheat
: Noriak&tftstem Consolidated Milling iddlings and seventeen regarding which it is not know(;l
‘ Co., Minneapolis. 1 hether they represent winter or spring wheat, were examine
Pillsbury-Washburn Co., Minneapolis. ' Of the unclassified middlings, Nos. 12159, 12144 and 14012
Russell & Miller Milling Co., Superiofy e such low percentages of protein and the two former such

N low percentages of fat as well, that unless they were sold under
L r Cooeehr W6iling (e Chicagg ‘guarantee which corresponded with their actual composition,
i e R et at duced price, the buyer would be justified in objecting
Whitney & Wilson, Rochester, N. Y. a reduced price, the buy ]

) them.

Some sorts of middlings closely resemble bran, while others
re very fine and starchy, having much the look and composi-
of wheat flour.
They also show a wide range of composition. Thus one .of
he samples contained over twenty per cent. of protein, while
other contained less than thirteen. The price is practically
the same, but the one is a valuable feed and the other is un-

: J As a rule spring wheat middlings contain two and one-half
cent. more of protein and a half of one per cent. more
fat than winter wheat middlings.
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Mixed (Wheat) Feed.

Nineteen analyses of feed from winter wheat are given ip
the table page 182, nine of feed from spring wheat and twenty
of feed in which the kind of wheat is not specified. E

Of the winter wheat feeds all are of good quality, a single
one, 12802, being deficient in fat. °

Of the spring wheat feeds twoy 12105 and 12803, are rather
low in protein, but all appearsto be genuine wheat products free
from adulteration.

The same is true of the twenty-five samples of feed in which
the kind of wheat is not specified.

Mixed feed from spring wheat contains as a rule about eight-
tenths per cent. more of protein and three-tenths per cent. more
of fat than that from winter wheat.

CorN MEAL.

In the'table on pages 184 to 187 are given nine analyses of this
article which show the usual range of composition. They were
all free from admixture with cobs or other adulterant.

We have already called attention to the fact that while corn
meal raised on the farm may be used in a ration, it has to be
supplemented by more nitrogenous, more ‘“concentrated” feeds.
But it is- poor economy to buy corn meal, for feeding milch
cows, at a cost of $17 to $19 per ton, when wheat feeds and
gluten feeds, which are much richer in protein and much more
fit to balance the ration, can be bought at just about the same
price as corn meal.

Old crop corn meal contains from ten to fourteen per cent.
of moisture. New crop meal may contain twenty per cent.
or more of moisture, with correspondingly lower percentages
of other ingredients. ;

GLUTEN, GLUTEN MEAL, GLUTEN FEED.

These are by-products obtained chiefly in the manufacture of
glucose and corn (or wheat) starch.

The process used for separating these by-products by the
Glucose Sugar Refining Co. of Chicago, at all its factories,—
Chicago, Rockford and Peoria, Ill., Davenport and Marshall-

=)
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, ITowa, may be outlined as follows: The corn, after ?Of‘k'
for twelve to twenty-four hours in warm water containing
Lree-tenths of one per cent. of sulphurous acid, is ground with
sater which carries off the mill product in suspension. By
iohtly adjusting the amount of water and corn, the chits or
s separated by the grinding float on the surface and are
med off. A large percentage of oil may be removed from
chits by pressure and the germ cake may be sold by itself
r in mixture as a cattle food.

. After separating the germs, and straining to remove part of
he starch, the residue is ground once more and again passed
;er sieves which retain the hull or husk of the kernel. This
ried, ground and sold as “corn chop.” The gluten or nitro-
ous matter of the kernel and the starch suspended in water
ich have passed together through. the sieves are next run
water over settling tables, where the starch, by reason of
‘greater specific gravity, settles first out of the stream of
jater and is thus separated from the gluten. The gluten is
Iried, ground and sold as. cattle food while the starch alone
It will be seen from this description that

sulphurous acid which must be completely washed out with
large quantities of wash water used.

We are advised that the methods employed by the Charles
Pope Glucose Co. and by the National Starch Manufacturing
in extracting these feeds are essentially like those used
y the Glucose Sugar Refining Co.

- On pages 186 to 189 are given the analyses of gluten meal and
luten feed which have been lately made at this Station.

- Atlantic Gluten Meal, made by the Atlantic Starch Works,
estport, Conn., is derived from wheat, being a by-product in
manufacture of wheat starch, and contains a larger per-
tage of protein than any other feed in our markets.

The manufacturers guarantee 38-40 per cent. of protein and
fe two samples analyzed contained respectively 48.8 and 49.1
€r cent. with 1.70 and 2.04 per cent. of fat.

. The manufacturers of Chicago Gluten Meal state that it con-
13ins 36 per cent. of protein and 3.0 per cent. of fat, but we are
Niormed that this statement refers to the dry matter of the
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The lowest percentage of protein found in the dry matter of =

any sample was 38.8 and the lowest percentage of fat 1.9s.
But the sample with this low percentage of fat contained in the
dry matter 43.8 per cent. of protein,!nearly seven per cent. more
of protein than the guarantee, and for feeding purposes is of
course worth to the buyer more than gluten meal which con-
tains the exact guaranteed amounts of protein and fat. The
five samples of Chicago'glufen meal contain on the average
12.32 per cent. of water, 37.17 of protein and 2.5 of fat: o
calculated on the dry matter 42.2 per cent. of protein and 2.85
of fat.

Cream Gluten Meal, made by the Chas. Pope Glucose Co.
of Chicago, is stated by the manufacturers to contain 34.12
per cent. of protein and 3.20 of fat. In the four samples
examined protein ranges from 32.12 to 35.37 per cent. and fat
from 1.70 to 3.78 per cent., while the average figures were 33.91
per cent. of protein and 2.44 per cent. of fat; nearly two per
cent. more of protein and a half per cent. less of fat than the
guarantee. »

King Gluten is made by the National Starch Manufacturing
Co. at two factories, and the product of these factories is quite
unlike in composition. .

As appears in the table on page 186, the product of the Indian-
apolis mill contains about 34.6 per cent. of protein and 4.8 per
cent. of fat, while that of the Des Moines mill contains 32.9 per
cent. protein and 15.3 per cent. fat. Buyers should find out,
before purchasing, which product they are getting, for the one
brand covers two very different feeds.

Gluten Feed. The gluten feed now made by the Glucose
Sugar Refining Co. at its several factories is stated to be uniform
in composition. The output of the Davenport factory is sold
under the brand “Davenport Gluten Feed.” That of the
Marshalltown factory is branded “Marshalltown Gluten Feed” ;
that of the Peoria factory is branded “Buffalo Gluten. Feed”
and that of the Rockford factory as “Rockford Diamond Gluten
Feed.” “Golden Gluten Feed” is no longer sent out under
that brand.

All these brands, as made at the present time, are stated by
the manufacturer to contain 27.0 per cent. of protein and three
per cent. of fat in the dry matter.
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,The'six samples of Buffalo Gluten Feed contained on the
wwerage (9.63 per cent. of water) 30.2 per cent. protein and 3.6
ser cent. of fat. The protein in the dry matter of all was well
bove 27 per cent.

" In one case the fat was below 3 per cent.

d” gluten feed and the two of “Diamond” gluten feed
ged from 22.81 to 30.12. It is possible that some of these
mples represented feed manufactured before the consolidation
of these factories and the introduction of uniform methods of
preparation.

The gluten feed made by the National Starch Mfg. Co.
arently has no guarantee.

Hominy CHoPs.

~ Also called hominy feed, white meal, Baltimore meal, is a
by-product from the manufacture of hominy. The eight sam-
es analyzed were of average composition and no evidence of
Iterants was found in them.

GRroUND OATS.

f the two samples examined, one, 11558, is of inferior
ality, having much less protein and fat than should be present
d much more fiber. It is made of light and inferior oats
oat hulls or clippings have been mixed with it. Oats con-
in, on the average, 11.8 per cent. of protein, 5.0 per cent. of
t and 9.5 per cent. of fiber.

PROVENDER.

This is supposed to be a mixture of equal weights of ground
orn and oats. ‘

The thirteen analyses show a wide range of composition and
0 of them at least, 12904 and 11356, have such low per-
Ntages of protein together with such large percentages of
€r as to make it probable that oat hulls have been added to
fem. Provender to be of good quality should certainly contain
least ten per cent. of protein.
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CorN AND OAT FEEDS,

In the table are given analyses of six samples of this clagg

which have about the same composition as provender, most of
them containing however a larger percentage of fiber (hulls)

The Victor Corn and Oat Feed, made by the American Cereai
Co., is the only brand, in this class, bearing a statement of com-
position. The guarantee is 9.46 per cent. of protein and 02
per cent. of fat. One of the samples, 11365, falls short of the
guaranteed protein by nearly one per cent. and of the guaranteeq
fat by one and three-tenths per cent.,

Champion Bell Fodder, 12127, is simply a corn and oat feed
of average quality, under another name.

OAT FEEDS.
Analyses of fourteen samples of Oat Feed appear in the table
and one of Oat Chaff,

Those made by the American Cereal Co. contain a fair amount
of protein and fat. ~

The same is true of 12903. But all the others contain far

less protein than good corn meal even and almost or quite as

much woody fiber as good hay.

They are factory wastes of very inferior feeding value, con-
sisting largely of oat chaff, which are sold to dairymen in this
State for nearly the same price as good wheat bran.

No feeder can afford to use them, however cheaply he can buy
them. They ought not to have a place in the feed market.

Oat chaff, as appears in the table, 12190, can be bought under
its true name for $7.00 per ton. It can be bought under the
name of “Oat Feed,” as also appears in the table, 12197, for
$15.00 a ton.

Some of the oat feeds contained some wheat, but no other
foreign matter was detected.

The Quaker Oat Feed is the only brand which has the guar-
anteed statement of composition which the law requires.

This guarantee is, protein 12.03 per cent., fat 3.49 per cent.
Only one of the four samples contained the guaranteed amount
of protein, and three of them contained much less than this
amount.

We are informed by the manufacturers that Quaker Oat Feed
is no longer made, being superseded by Quaker Dairy Feed.
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CorN, OATS AND BARLEY.

b ‘samples bearing this brand, mac'le by the' American
ki eal Co., have about the same composition as their oat feed,
% "y

1ough with less fiber.

OtuER MI1XED FEEDS.

' Feeds made by the H. O. Co., Bu.ffalo,.N. ¥

;H O. Dairy Feed. Six samples of jchls article have been
ined. The chemical analyses given in t]{le ta.ble show them
have a tolerably uniform compositioni differing from bran
having somewhat more protein, con§1derabl}‘z more .woo.dy
r and less carbhydrates and fat. Microscopic examination
hows them to be mixtures of oats, corn, wheat and cotton .seed.
" This brand is guaranteed by the manufacturers to contain 18
er cent. of protein and 4.5 per cent. of fat. |
5;'TW0 of the analyses fall slightly below the guaranteed pro-
ein and none of the samples contain the guaranteed percentage
fat. : :

H. O. Horse Feed. Nine samples of this a.rtlcle have been
mined. Tt consist of oats, corn, wheat and linseed. Twelve
er cent. of protein are guaranteed in this: brand and four and
half per cent. of fat. With one exceptlgn the analyses sub-
s . ntially came up to the guaranteed protein, but all show less
fat than is guaranteed. . :

" H. O. Poultry Food. Three samples of this material also
pear in the table: They contain oats, corn and wheat, and are
guaranteed to contain 17 per cent. of protein and 5.50 per cent.
fat. :

One of the samples contains two per cent. less of protein and
arly one per cent. less of fat than is guaranteed.

Feeds made by the American Cereal Co., Chicago, Il.

- Quaker Dairy Feed. The analyses of five samples of thl;
feed are given in the table. The feed is composed of oats amd
‘Wheat and guaranteed to contain 12.09 per cent. of protein an
349 per cent. of fat. The percentage of fiber shows the pres-
ence of a considerable quantity of oat hulls. In two of the sam-
€s the percentage of protein fell belovxf the guaranteed amour(lit.

e analysis is also given of the American Poultry Food, made
the same company, and one of their Stock Food.
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Blatchford’s Calf Meal.

_ Called “The Perfect Milk Substitute.” The directions for
using, however, indicate that for very young calves it is to be
used with skim milk and for older calves a double handfu] is
given daily, in addition to their other feed. The quality anq
quantity of the other feed would affect somewhat the profitable-
ness of this feed, which costs $3.50 per 100 pounds.

The sample examined contained linseed meal, a starchy bean
meal, wheat middlings, cotton seed meal, carob bean and husk
and fenugreek. It contains about the same percentages of pro-
tein, fat and nitrogen-free extract as the gluten feeds.

RyeE Bran AND RyE FEED.

The five samples examined were genuine and of very similar
composition. Rye bran sells for the same price as wheat feeds
and contains less fat and from one and one-half to two per cent.
less of protein. It is of less value in “balancing” a ration than
the wheat feeds and therefore cannot be as economical a feed
to purchase. All the samples consisted wholly of rye. None
of them had any guaranteed statement of composition.

Mart HuLLs.

A single analysis, 12261, of this feed shows it to be of inferior
value as a feed. It represents a sample sent to T. S. Gold, West
Cornwall, by a feed dealer in Chicago.

StarcH FEEDS.

Schumacher’s Starch Feed, 12078, contains much less protein
than wheat bran and is of no value in balancing a ration. It
contains oats, corn and wheat. The dry Glen Cove Starch
Feed, 12135, ranks in composition with the gluten feeds, and
contains as much protein as the best wheat brans.

ProneEer CLOVER MEAL.

This material, No. 12189, is put up for a poultry food and
claims to be, and apparently is, ground clover hay. Its cost is
$1.00 for 50 pounds.

=
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CaroB BEANS.

. As this material forms a part of one of the mixed feeds above
referred to and as no analyses of beans and pods were at hand,
' analyses were made both of the beans and pods, from which is
calculated the composition of bean and pod together.

In one hundred parts of the unopened pods are 7.5 parts by

' weight of seed and 92.5 parts of empty “husks” or pods. The
' analyses were as follows:
Full Pods.
Seeds. Husks. (Seed and Husk.)
it AR R IR S 12.84 14.15 14.05
R R - SRR e s 3:27 3.25 3.26
iy e e T NI R 15.00 4.81 5.57
CUre et SRS R R A 85 PR
Sugars and dextrinest........ 5.3I 40.63 41.56
Reducing sugary .....ic..... None 3.62 3.25
Other nitrogen-free extract.... 54.59 27.67 26.99
T e s e SR 7.16 4.80 4.98
B L L e 1.83 22 .34
100.00 100.00 100.00

AmERICAN CATTLE FEEDING SALTS.

No. 12192, made by the American Cattle Feeding Salts Co.,
"138-140 s5th St, New York City John M. Draper, Agri-

~ Said to comsist of ‘“various tonic substances and natural
| salts,” which when added to the other feeds is a “means of
growing prime beef, brighter in color, wavy or marbled in
~ texture, and with pure white fat, in much less time than is
. possible under the present system of feeding.”

_' The “Salts” contain about 16 per cent. of common salt, 63%
. per cent. of Glaubers salts, 4.8 per cent. of Epsom salts, 9.3
& - per cent. of carbonate of soda, a per cent. and a half of matter

- - volatile matter.
- The last three analyses of the table are .of beef scraps and
~ animal meal used as poultry food.

*By diastase method.

+Carbhydrates soluble in water calculated as dextrose after hydroliz-
. ing with acid and deducting “‘reducing sugars.’

. IReducing power of aqueous extract determined without hydrolysis

I3
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Station
No.

Name of Feed.

Manufacturer or Jobber. U

Retail Dealer,

12092
12125
12126
12103
12071
12087
11379
12132

12149
12895

12003
11395
12074
12088

11392

11385
11381
12156
12147
12894
11567
11585

12194

12806
12801
11383
11565
12131

“  Dixie Brand

“  “Old Process”
Blax i Meal 2 vl ni .
Linseed Meal.._._ ...

Ground Wheat..._.._.

Bran from Winter
Wheat.
Bran, Winter Wheat.___
tiEMichigan ..o

Hunter Bros., St. Louis,

Chapin & Co., Boston___
J. E. Soper & Co., Boston

C. M. Cox & Co., Boston

East Hartford, G. M. White &
Hamden, Ira W. Beers e & 8¢

Hartford, Daniels Mill Co, 7™
« C. A. Pease & Co“.

gt Smith, Northam & C
New Britain, M. D. Stanley

New Haven R. G. Davis __ 1}
Abner Hendee

“

Average of the above 10 analys
of Cotton Seed Meal ______ {
Average of 205 recent analyses__ i
Highest oot ofo i /0
Lowest ool oo NS
East Hartford, G. M. White & Son
Hartford, Daniels Mill Co.______
£ C. A, Pease & Co..
i Smith, \Iortham & Co,.

Middletown, Meech & Stoddard._
New Bntam Hugh Reynolds .
New Haven ] |

Abner Hendee L

“

New London, Beebe & Braoan._.

Willimantic, H. A. Bugbee __----
Average of the above 8 analyses of
Old Process Linseed Meal _----
Average of 25 recent analyses
Old Process —---occcuee-----22
Hiphest ool it Vi ey . - o2
Lowest Lot e o

Average of the above 4 analyses
of New Process Linseed Meal--
Average of 31 recent analyses:
New Process ... vcco------"8
Highest
Bowest Lo o ie JITLING (- <o

Torrington, B. C. Patterson-----~

City Mills Co., N. Y. ___. ‘
Hollister, Crane & Co..--

'Hartford, Smith, Northam & C0:-~

New Britain, Hugh Reynolds ---~
New London Beebe & Bragan--~

—d

* ANALYSES OF COMMERCIAL FEEDS. 179
SAMPLED IN 1899.
ANALYSES.
I )
Nitrogen-Free Ether pfrnt%?x.
Water. Ash. Protein. Fiber. (Star?h’jtgrﬁ(r:ttl, etc)|  Extract.
| I
9.10 5.00 48.83 4.24 23.38 8.55 $24.00
8.80 672 45.88 4.27 25.30 9.03 23.00
7.72 7.52 44.20 5.70 22.09 12177 23.00
774 7.40 45.76 6.92 31,28 10.95 24.00
8.20 6.48 49.38 441 22.54 8.99 25.00
8.85 .33 46.01 5.33 21.36 11.12 23.00
6.84 7.86 47.00 5.76 21.23 11.31 26.00
9.15 5.88 44.69 5.87 24.83 9.58 25.00
9.09 6.48 48.38 4.87 22.59 8.59 24.00
7.14 7.42 43.94 4.69 23.85 12.96 25.00
8.26 6.90 46.41 5.53 22.52 10.38
goll Toie 45.4 =R NS0, 112
2 Ll 52.6 PR an 17.0
ey R 40.3 AT e 6.5
10.71 5.56 35.07 7.48 31.59 9.59 28.00
10.71 4.90 36.19 8.56 34.97 4.67 27.00
11.16 5.56 36.07 8.39 36.59 2.23 29.50
9.77 6.24 38.13 8.11 35.04 2.71 26.00
10.28 6.06 34.56 8.00 32.00 9.10 28.00
10.58 5.13 31.81 8.85 " 36.97 6.66 , AdeB
10.20 5.50 32.06 8.79 36.67 6.78 30.00
10.83 5.61 36 26 8.58 36.89 1.83 29.00
9.82 6.62 33.76 .12 33.54 9.14 28.00
6.94 6.60 34.37 7.08 35.50° 9.42 30.00
11.17 5.I5 40.44 7.64 32.62 2.98 28.00
9.76 5.04 32.94 8.51 36.89 6.26 30.00
9.87 5.75 33.84 8.05 34.79 7.70
35.7 7-2
Lifie o0 38.9 S e 9.6
£ A Yy 31.8 /=, 22l 4.7
10.73 5.64 37.72 8.18 35.29 2.44
(AN N 38.2 e Suh 2.4
L e 42.2 e o 3.5
L s 34.6 =i IR 1.8
12.02 5.48 18.12 6.34 53.17 4.87 18.00%
12.80 5.00 17:37 6.92 53.99 3.92 LAt
13.26 6.27 15.69 8.80 51.80 4.18 i
10.84 6.49 15.62 9.01 53.47 4.57 i
TY.31 6.16 15.37 9.59 53.18 4.39 21.00
10.17 6.93 16.19 8.18 54.24 4.29 19.00

* Car load lots delivered.
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TABLE I1.—Continued.

CONNECTICUT

.
EXPERIMENT STATION REPO&T; 1899

[ Manufacturer or Jobber.

S(ﬁté?n Name of Feed.
1215

12900, “
11576|

White Wheat

Bran jfrom Spring
Wheat.

|
.

x[an, WhiteMich ety 30 ) JHNEs

|

} Grand Rapids-....-... Norwich, Joseph Connor

11372(Bran, Spring Wheat .._|Pillsbury .. ....___._..
L R B e R
SEBOAINE A X e o s Freeman Milling Co....
P e (R TR L P ) FORR S Eils byttt e St
) 12125 LR W i 8 SR IT RN R e b e LB
WESAAL Ls Soh f v a8 ol Washburn, Crosby Co..
Zeyaglinet B Ganrsel il o R G el D g Lt b L
F2000%,  “APREATWHEAt WL D | e

................ Washburn, Crosby Co...

11569 ¢

12115
12077
12065
11389

12800
12804
11396
12160
12137

12901

11575

Ay 4 e e T. B. Chase & Son, N. Y.|Bridgeport, Taylor & Clark __....
P e A et e It SRS S Sl SR AL LR Hartford, Cummings & Garvin..-
U s e RO Feeed) CROE R e SRS S B g C. A. Pease & Co..--=8
SR AT e T DA Ferguson & Lewis, Roch- ;
GRtEGwan - sn ol o L Middletown, Meech & Stoddard.-
Middlings,Spring Wheat
g .................... Bilisharyl Shor st A gl Hartford, Smith, Northam & Co.--
Bt c e LR S e W R G Ly Daniels Mill Co. -._.---
.............................................. New Haven, J. T. Benham..__---
Coarse o i dieE Northwestern Consoli-
dated Milling Co., Min-
pneapalis. o, oot it R. G. Davis .....---
IO sl L L s SO N ) e Y Abner Hendee - ----
Average of the above 6 analyses of
Spring Wheat Middlings..-----
Average of 60 recent analyses ----
12 7, 70 AR R (Lo e Sa AN
TEotwestitRy S ATIe e g
Middlings, Winter
Wheat.
..................... -|Valley City Milling Co.,

piGrand Rapids....-...

New Haven, J. T. Benham _
s Abner Hendee__ ™

& Son

Average of the above 8 analyse,

of Winter Wheat Bran____
Average of 45 recent analyse;
Highest
Lowest

“ Smith, Northam & Cgo
o s E. P. Yates & Co. .
-|New Britain, Hugh Reynolds .
-(New Haven, J. T. Benham_______
£ st Abner Hendee
-|New London, Arnold Rudd______
Average of the above g analyses
of Spring Wheat Bran ________
Average of 53 recent analyses....
Highest
Lowest

Norwich, Joseph Connor & Sons -
Average of 20 recent analyses._---
'Highest
'Lowest

10.39
10.75

11.65

12.18
12.28
11.48
11.06

11.63
8.43

11.17

11.76

—

ANALYSES OF COMMERCIAL FEEDS.

Ash. ‘ Protein,
5.98 1 16.13
6.53 ‘ 15.94
533 | 1525
608 “f 1 I5:.04
DU B )
b RS R
AN 126
1
6.98 | 15.56
651 | 16.37
5.80 15.81
6.72 15.00
6.54 | 1575
6.40 \ 15.12
6.54 15.31
586 | 16.37
6.or | 1544
\
6.37 | 15.64
S S ET6. L
A2l 17.5
St el T5.1
6.27 | 15.75
5.79 ‘ 16.94
6.35 ’ 15.75
5.50 | 15.31
|
3.33 i 18.06
5.30 16.50
5.52 ‘ 17.19
4i73 0 1782
545 | 16,00
5.18 | 16.69
|
491 | 16.96
4 .?_ | 18.8
e 1 22.2
o } 16.0
|
4.37 15.87
16.0
10

12.4

181
SAMPLED IN 1899.
ANALYSES. ‘
] l BT LT Price
Rk | Nit{‘:ogen-free Ether per ton.
Flb.er. { (Starchfgsgl; etc.) Extract. ;
4 ; ‘
| 820 | 5520 451 | $19.00
i 8.74 56.61 412 | 2000
} 8.32 55.37 433 | ----
8.46 54.25 429 |
| e S 4.4
| e i 5.6
‘ ---- - 3.5
| 1202 49.87 4.94 19.00
‘ 8.87 53.37 5.14 20.00
7.83 54.26 4.42 20.00
| . 10.96 49.84 4.43 ol
| 1042 50.92 5.06 20.00
[to8 F0.37 52.03 4.63 —in
| 11.56 51.28 5.06 18.00
i Q.11 55.05 4.51 18.00
| 10.59 52.15 4.37 19.00
\
10.20 ‘l 52.20 4.73
‘ gl gl 4.9
| L ‘ N 5.6
| P S 4.4
\ 9.68 53.76 4.68 18.00
| 804 53.78 5.06 20.00
9.46 i 52.86 4.83 20.50
8.50 ‘ 54.91 4.13 21.50
|
5361 1 | 56.26 4.81 R
953 |  51.04 535
[ * 10.26 ‘ 50.06 5.49 21.00
9.48 ’ 51.67 5.76 19.00
10,31 51.57 5.04 17.00
10.07 54.38 5.25 20.00
|
9.17 52.51 2228
o R 71
‘ —--- ——-- 3.3
\ |
i 6.87 56.71 1482 19.00
‘ 05
4.4
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TasLe II.—Continued. ANALYSES OF COMMERCIAL FEEDS, (@)

Station
No.

B i

|
Name of Feed. | Manufacturer or Jobber.

Retail Dealer,
| = | T
Middlings, unclassified. - |
1§ ) e s R I 8 S ‘wT. B. Chase & Son, Ne‘V(
jie Voplk sLo uol - L0000 |Bridgeport, Taylor & Clark
Vi ] N IERIERS ke (1) 5 8L (sl 2 Bt D o (TRGRE T Bristol, W. O. Goodsel] __
EraEyPuritan’ ol iaity o S J. T. Benham, New Haven|Guilford, G. F., Walter. __
TAG07TINGYE BrandiNOc2 .o fseauosoona o0 SLASES Hartford, C. A. Pease & Cq
12006\ Noy 1NN ABand | Ul oactbcoin i n sl 2T Vi . s 4 i
vt R Ll el K S LR ¢ E. P. Yates & Co,
g2usgWhite Ll Lo New Haven, J. T. Benham __
50 A T R R S 5 R. G. Davis__
12144|Fine .._..... O P &8 Abner Hendee
warasiCoarsel L ol il & “
EIROOR S U New York City Mills....|New London, Beebe & Bragan ..
T Loy 0 e AN S S 6 S A Whitney & Wilson, Roch- 3
o5 L A e R i S Arnold Rudd______
FEESRIC Gl AN e e e F. W. Stock, Millsdale, 4
INEECHp BRI . S0 8 Vs o Norwich, A. A. Beckwith_ ._
) - o 10 ARG llfer 1) iMaselan K. (R ATl iC. M. Cox & Co., Boston|Torrington, B. C. Patterson_
szgs ______________________ “ ‘“ “ “ g
LT A R B Bay State Co., Winona,
1047 o LR AR A 3 Willimantic, H. A. Bugbee ___
14012 Middlings, Colonial.._ Miner, Hillard MillingCo. New Haven, Abner Hendee __
Mixed Feed from Win-
ter Wheat.
FES67|Anchor-_ > T o 1ol oL C. M. Cox & Co., Boston|Berlin, J.C. Lincoln_________.._.
1136081 Buckeye B il h o American Cereal Co.,
{ (Chicago x_-o.- Ll . = R TN
11559 Ve [ e T T M |American Cereal Co.,
Vo GReRgn 1 2t e o i Guilford, F. H. Rolf__.. ...«
31560)]. Harter CoJs o oo... iIsaac Harter Co., Toledo £t o
¥2122/Coarse S iie oL alle AR L L TS A Hamden, Ira W. Beers ... ------
12121 Medium Snow Flake
BrafdUinatrn Ll S o G iy, TR e U SSTEE R
TI30FARChOr. s Lo si ot ‘Anchor Mill Co., Superior Hartford, Daniels Mill Co....----
1d0bglAcme . oioo oo ZilnlJn ot mcein kSt S Rl e £ C. A. Pease & Co...---
diaBaA el L oAl 1 A R A = L, DN 5 Smith, Northam & Co.-
11359 Snow Flake Brand .... Lawrenceberg Mills Co.,
Induits Ve 0 o L0 Meriden,Meriden Grain & Feed Co:
Tx364iBuckeye” . 4 oo .ot American Cereal Co., '}
CRICARO oo i oo bl “ A,H. Cashen....__.----=
11378{Snow Flake_._________ Lawrenceberg Mills Co.,
Fndhuil R New Britain, M. D. Stanley.-----
11387/Hannibal Mixed Feed./Hannibal Milling Co.,
Hannibal, Mo._..._... & Hugh Reynolds----
PPV TSRy St MEIN NI 1 Lo PR A BT B i New Haven, J. T. Benham...---=
17 O A e SR R R (0 L e N o R. G. Davis __..----
14017/Snow Flake Brand ..../C. M. Cox & Co., Boston North Haven, The Co-Op. Feed CO-
11594|Acme Feed_..____..... Acme Co., Indianapolis.. Rockville, Edward White__..----
14016/|Mixed Feed.......... Miles & Son, Frankfort,
Feyait 8 bl o e L iNorth Haven,Cooperative Feed CO

——

11.58
11.07
11.86

10.44
10.50
13.92
12.23
12.08
12.61
11,32
10.92

12.74
11.75
12.50
12.74

11.62
7.85

=
ANALYSES OF COMMERCIAL FEEDS.

SAMPLED IN 1899.

ANALYSES.

e e e

|

Protein. Fiber. Extract.

.18 18.63 5.00 54.36
:-;9 | 14.38 5.57 60.34
Ll g2 \ 17.56 7.11 54.4g
4.30 18.44 6.59 55-2
432 | 2013 4.68 54.60
g:27 | -+ 1919 6.98 52.92
286 | 1369 3.03 65.3;
444 ‘ 17.25 4.94 55.8
368 | 1285 1.05 67.15
4.69 \ 17.88 8.11 52.0Q
4.91 “ 17.75 4.48 54.24
| 358 | 1731 6.31 54.56
2 ~ 16.19 6.16 59.72
Zgg l 19.44 6.78 50.76
2.86 \ 14.87 4.05 61.68
. 51.69
.38 18.62 8.13 51
\ ‘;-gs \ 13.75 5.48 62.37
| %
‘ 5.34 ‘\ 16.56 8.28 53.79
5.48 % 17.12 7.21 54.55
\ .82 53.98
4.97 17.75 6
‘ 5-24 | 158 6.76 56.42
‘ 6.57 \ 17.13 7.90 54.0
‘ 8
6.06 16.75 7.41 55.2
5.00 16.12 8.94 53.10
6.33 17.00 6.97 54.92
5.11 18.12 6.48 53.41
‘ |
i 4.86 17.31 7.57 54.96
\ 5.39 16.37 6.55 55.98
1\ 5.45 17.56 7.26 54.67
: 15.56 6.95 57-32
ggz, 16.63 7.22 54.71
5.96 16.32 7.04 55.22
5.42 17.62 8.95 54.20
“ 5.48 17.50 7-15 54.03
\ 6.75 16.37 9.22 54.33

B RRBL . = RRAREEE= B S e T N T
Rl

# Car load lots delivered.

Nitrogen-Free ‘

(Starch, gum, etc.)|

)

Ether
Extract.

S ————————

Price
per ton.

SRS (B +-0 7 i

6.26
4.35
4.83
5.05
5.77
1.7%
2.88
5.41
2.70
5.91
7-70

5.50
1.84

5.64
3.80

5.56
6.80

5.10
4.37

4.37
4.27
4.59

4.53
5.20
4.60
3.60

4.28
4.41
4.30
4.05
4.79
4.58
4.87
4.00

5.17

$19.00

21.00
20.00
21.50
21.00
20.00
18.00
20.00
18.00
21.00

20.00

21.00
16.00%
17.25%
19.00
20.00

20.00
20.00

20.00
20.00
18.00

18.00
21.00
20.00

20.00
20.00
21.00
20.00
18.50
18.00
18.00
20.00

18.00
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TABLE I1.—Continued.

IN 1899.
ANALYSES OF COMMERCIAL FEEDS, (it~ SAMPLED 99

\y | ANALYSES.
{\ L. | Price
Station « v 5
No. Name of Feed, Manufacturer or Jobber. ‘- Retail Dealer. i \ Nitrogen-Free Ether per ton.
\ . i Water. Ash. Protein. i "(Stargk:(,téﬁfrtl; e S -
G I 3 | $20.00
11355/Sunshine Mixed Feed_|Hunter Bros., St. Louis._‘Wallingford, E.E. Hall____ ! 10.92 4.65 17.00 : 6.66 { 50.72 i !
" Average of the above 1 aloa =
\ ’ of feed from Winter Whego D! 10.86 5.48 16.87 144 ‘ 5487 2'28
Average of 88 recent analyses_ —--- SRS 16.2 R | EVe 5'4
Jlighesty - Al h L2 i 5 T —ees 18.5 oY Rt G
Mixed Feed from Spring JLOW(ESt .................... ) B L ---- 13.8 eI Ak i =
et no AN L gl b I Rl S B e e S i ! fo) 18.00
gateolBestiFine i - U S sl T R ] e B Hamden, Ira W. Beers.._____ 10.42 5.26 16.25 8,27 3 Shag 5'50 2o.oo
gasab e chorweses T Ly g T T Hartford, E. H. Arnold & Son, i 10.29 5.20 16.75 783 | 5497 [ 4‘22 2o.oo
12105 i lrota sl b U S F e T | o BEREE ‘e “ g I1.20 3.75 16.00 5.20 | 59'63 | 4.86 i
i R R Pillshipyiani W | “  Smith, Northam & Coll 12.05 3.51 15.56 936 | 5466 . | s 18.00
REERO I e o L T . ) ST U SR I &€ i K€ e 10.19 711 18-75 9-41 ‘ 4945 \ 5{? 20.00
T AR O AR S “  E.P. Yates & Co.___ 11.16 6.27 17.38 JT. b Sl S 20.00
11375/Superior Mixed Feed._|Lake Superior Mills, Wis.New Britain, C. W, Lines.___. 8 11.12 5.00 16.69 880 | 53-33 ‘ 5 :
11376/Golden Bull Mixed ‘ 1 i ‘
Kegdeous st Bay State Milling Co., ( I |
) Winona, Minn% _______ | L < . b I1.I12 5.75 + 16.75 9.18 51.56 5% 3(8)_.8(())
1qor8|Boston’ Lo ool Ut Imperial Mill Co., Duluth/North Haven, The Co-Op. Feed Co, 10.08 4.80 16.81 8.05 i s
Average of the above g analyses =
of fged from Spring (\)Vheat:._. i 10.85 5.18 16.77 8.29 53.84 =
2 Average of 60 recent analyses____ ARl —-- 17.3 s VT 2
} Highestic oo oo . .7 LG ——-- 19.8 i qir 5‘55;
‘ Lowest i Ut - .. - ____ 'S Jig SR —--- 15.6 e L S i
Mixed Feed, unclassified. i \, :
o Sl N ST O NI A |Hollister, Crane & Co., |
5 T DR s Betlia, J. C. Lincoln_.._..._.__.. 11.01 5.87 17.50 G oo ot b
Ll S SRR e (SO e e VT I e I T | “ T, B. Wickwire ...____.8 11.02 5.27 16.50 8.67 Sg'I 4.24 :
12116/Boston Feed ....______ 'T. B. Chase & Son, N. Y. Bridgeport, Taylor & Clark ... ... 11.00 4.56 16.13 5:57 56.20 b 7 20.00
FdgqoiNoizl o0 o 0 (RRTEELLL L WO East Hartford, G. M. White & Co. 10.46 6.05 15.82 6.33 56.77 4‘56 20.00
12091 NO. Q- A | S RMEETE SV M N L (0 s« 10.79 5.64 16.00 7-04 i 50:97 a4 1 '00
12099\ Michigan Stock Food _|.....l___ ... _ .. 7" Hartford, Daniels Mill Co.___ ... 10.14 5.60 15.00 6.97 | 21:92 4'32) 19‘00
. x2ror it Eowis Mixed| Feed o Jéc o0 (o0 s I 0rnr? % & 10.43 5.37 16.31 7:50° 1| 54-99 it 19.00
121062/ Boston « LT RPN T R e « “ 10.17 4.98 16.88 6.75 | 56.68 4'5‘: 2?'00
11393 St. Louis “ ‘ ________________________ “ “« 12.00 5.06 17.62 7-24 54.17 3.96 20.00
12070|Boston ( e VR LT A “ G.1A. Pease & Coi_ -8 10.72 5.04 16.88 0.53 55-37 5'22 21-00
11555/ Mixed Feed __________ ‘N. Y CityMillse - 0.0 & E. P. Yates & Co..----- 12.00 5.32 16.19 - 865 saa2 » r 20,00
11357|Stirling Mixed Feed.__|/Chapin & Co., Boston . . . Meriden, S. A. Billings _.____.... 10.85 5.90 17.81 7:54 ‘ 53:49 i) !
11360 Mixed Feed ..________ 1 i * -..-| *  Meriden Grain and Feed ‘ 20.00
| Qg 6 8 17.50 743" 1" 53.50 5.00 i
‘ e 10.6 5.95 [ 5.82 14.00
EETan e NSV AR IR o T I ) [ New Canaan, Grange.o 6. .1 8.06 4.99 19.13 743, | 54'5(7) : 20.00
57 R e A R e M S e e S el BRSO New Haven, Abner Hendee __.-- 8.03 5.98 Ig'“) y ?éé ‘ gggg 322 18.00
v il e R LRGNNSRt 1l - s T e £5 . SRl [, | X 10.87 547 15.00 : i ;
12196|New York Mixed Feed‘ ........................ & RiG:Davist .. .. - 11.22 5-99 16.00 8.58 53'2% 4.?8 : ;g'gg
sl S A S B N | ‘Hecker]ones Milling Co.|Willimantic, E. A, Buck & Co.--- 12.10 5.78 15.50 903 53-g 4'03 20.00
11590(Sterling Mixed Feed _./Chapin & Co....._.._.__. % g Joos 10.61 5.60 15:90 i A 5 o 20.00
11586 i 4 JJ # ‘ iy H. A. Bugbee ......- 11.02 5.72 17.19 8.73 ‘ 53.04 43 :
Corn Meal,
D o ‘W M. Terry, Bridgeport. Bridgeport, Taylor & Clark ___ .. . 14.30 1.31 20-25 4558 87.98 A i
E208guataall oo LT L |Smith, Northam & Co.,‘ 68.00 4.36 19.00
| | Hartford ... anst Hartford, G. M. White & Co- 13.91 1.45 9.88 T 3% 3 : '

* Car load lots.
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(=) |

Station

No.

Name of Feed.

Manufacturer or Jobber.

Retail Dealer,

12104
12076
12097
12004
12079
11604
12138

11388
12136
12095
12068

12080 i i
11386 W e
IIBSO ““ 13

11394/ Cream Gluten

12085 s
11361 s
11577 %
11600|King Gluten Meal ...

12108

11599

11574

@

Atlantic Gluten Meal*

Chicago Gluten Meal. .

King Gluten Meal -...!Nall. Starch Mfg. Co

Gluten Feed, Buffalo._

«

Atlantic Starch Works,
Westport, Conn. _.___.
Glucose Sugar Refin'g Co.

Natl. Starch Mfg. Co.....
(Indianapolis Mill).

(Des Moines Mill).

Glucose Sugar Refining
Co.iChicagout. - oL 0
Glucose Sugar Refining
Co., Chicago

Hartford, E. H. Arnold & Sop
“ Cummings & Garvip__
Daniels Mill Co,
[ $ C. A. Pease & Son
o E. P. Yates & Co,
Middlefield, S. E. Miller _
New Haven R. G. Davis _ .
Average of the above g analyga
of Corn Meal 3
Average of 17 recent analyses_
{Highest oo oot oo o
Juowest o Lob ot oo o

“

o

Middletown, Meech & Stoddard_,
New Haven, R. G. Davis . ______
East Hartford, G. M. White & Co.
Hartford, C. A. Pease & Co. _
S E. P. Yates & Co.-
New Bntam Hugh Reynolds 3
M. D. Stanley --_3

Average of the above 5 analyses of
Chicago Gluten Meal..__._.._
Average of 76 recent analyses...
Highest :
Lowestiiteabalouatllo oo . JEE

Hartford, Daniels Mill Co
i Smith, Northam & Co. -
Meriden, Meriden Grain and Feed
Cofir- oo LGeinaiiet | . o
Norwich, A. A. Beckwith ..
Average of the above 4 anal) ses
Cream Gluten_ . ... ... ----
Average of 40 recent analyses
Highest
Lowest

Sent by A. Cullen & Co., N. Y. Citf

Average of 10 recent analyses--==
Highest
Powastl oISl Tl e

West Hartford, C. M. Beach ---~

Average of 39 analyses
Highest
Lowest

Bridgeport, Berkshire Mills----~

Groton, Groton Grain Co..---"" :

* Made from wheat.

ANALYSES OF COMMERCIAL FEEDS. 187
SAMPLED IN 1899.
ANALYSES.
T N & Price
itrogen-Free per ton.
Water. Ash. Protein. Fiber. (Sgar?hftéﬁgtl; e E};:(Slae:t.
. — [ |—
|
13.39 1.22 9.75 1.96 €9.74 | 304 $19.00
14.25 1.65 9.45 ) 7§ © 68.24 | 4.70 19.00
14.65 1.56 9:44 1.71 6820 | 444 18.00
17.38 1.40 9.56 1.65 66.82 ‘ 3.19 19.00
13.61 1.91 9.56 1.66 69.05 4.21 19.00
12.35 1.26 10.00 1.75 70.96 ‘ 3.68 il dt
16.54 1.39 Q.51 1.63 67.14 t 3.79 19.00
14.49 1.46 g.71 1.78 68.56 ‘ 4.00
4 A 9.5 st A 4.0
Siiy Sl 10.8 LS LAt 4.7
s Pl 8.6 A, SR, 2.7
8.66 1.12 48.75 0.85 38.92 1.70 25.00
7.26 1.07 49.06 0.88 39.69 2.04 21.00
10.26 1.05 41.29 1.10 44.43 1.87 23.00
11.86 1.83 35.94 1.50 46.85 2.02 23.50
17.16 1.22 36.25 1.41 42.34 1.62 24.00
11.56 1.85 37.75 1.52 44.69 2.63 30.00
10.79 0.60 34.62 1.56 48.24 4.19 25.00
12.32 1.3 37.17 1.42 45.32 2.46
i DR 36.7 2.7
s S 41.3 A Atk X 7.6
L s B 31.7 St s L1l 1.4
10.00 0.99 32.12 2.36 52.24 2.29 25.00
11.25 0.95 34.94 1.35 47.73 3.78 20.00
9.90 0.54 35.37 1.43 51.06 1.70 24.00
9.27 0.84 34.12 1.49 52.30 1.98 25.00
10.10 0.83 34.14 1.65 .50.84 2.44
L e 34.1 sl ke 3.2
1 Ul s 41.3 MY i s © 0.1
Mol S 30.1 B 1.6
7.40 0.45 33.12 .21 55.03 2.79 S
L 34.62 L0 4.80
e S 37:327> oy S 6.87
denz =kid 32.1T e AL Ll 2.65
8.15 0.89 32.07 1.93 41.69 15.27 S
N o il 32.89 UL 15.35
Sl S 37.06 i e 19.77
et Lol 26.38 e L 11.71
10.10 2.60 27.00 7.10 §0.03 317 20.00
10.12 1.67 27.12 7027 51.48 2.34 25.00
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SAMPLED IN 1899.
TABLE I1.—Continued.

ANALYsEs OF COMMERCIAL FEEDS.

(R=r)
T T | S i Price
| l ! Nit%?gen-liree Ether Palitohe
& . : | xtract. 5
St%"‘:)‘.m Name of Feed. Manufacturer or Jobber, -!’ Retail Dealer, Water. Ash. Protein. Fiber. (Starc¥1,gum, te) Extract
| ol L s R R
1 g7y | ‘
. 3.17 $18.50
12123 Gluten Feed, Buffalo..|Glucose Sugar Reﬁmng, 985 | 260 28.57 6.08 “ 49.73 ]
‘ Co;, Ghycago= X oo 0. |Hamden, Ira W, Beers______ 0.81 | 4.09 23.00
11377 5 L Glucose Sugar Reﬁmng; B 9.20 1.55 2775 Ly | 2 i
f Co., Chicago.._... --- |New Britain, C. W. Lines___ | 1.2 2.99 19.00
12155 : 4 Glucose Sugar Reﬁning: 3 10.04 2.83 26.32 53 t Sl l
1 Co., Chicago.".. <o = New Haven, J. T. Benham_____ \ 1487 | . 390 18.00
14015 4 éx Glucose Sugar Refining| T 8.46 2.39 2713 0.85 ‘ el 1
Co., Chicapo. . L L0 North Haven,Cooperative Feed Cq. 0. 77 19.00
12150 “ Rockford|Glucose Sugar Refmmg! s 8.77 0.90 25-19 707 | 543 \ g
. €6, Chicago._U.c2ul) New Haven, Abner Hendee___ 21 20.00
12899 g 4 Glucose Sugar Refining| b 7.21 0.64 22.81 6.34 \ 379 #
Co., Chicago. ..ot iy & < . 26 3.34 19.00
11570[ 8 = Glucose Sugar Reﬁmng. ¥ 9.55 0.88 3g.13 ik \ s
€0 Chicago 5 c oy New London, Arnold Rudd______ I .80 3.25
| |Average of the above 6 analyses 9.63 227 2731 i EE 5?___ 3.1
z | of Buffalo Gluten Feed____- aa- il 27‘3 i TET 4.7
\Average of 34 recent analyses._ —--- sage 29 K i 2.3
[Highest. i i uld. ——-- = 253 Vil
Miowest Joi bl . o \
| |
| | | 12 3.75 22.00
11568 Golden Gluten Feed...|Glucose Sugar Refining 8.48 ; 0.82 27.25 052 \ 53___ 3.00
‘ Collioe L WEr i |New London, Beebe & Brogan... ~ie ==k 27‘g° g TR 4.0
[Average of 15 recent analyses._.. o ---- 29'6 T \ TE 2.0
2070 (S O G —--- S 23 MLRTES
EOWESY o adisaw it dnen fn \
‘ . 6.14 . 3.57 19.00
12133/ Diamond Gluten Feed. Glucose Sugar Refining| 9.87 0.88 23.69 585 ~ ane ‘
! ol L SRS (RE S INew Haven, R. G. Davis ---.-.- 6.65 55.75 3.52 22.00-
1597 « “ “ |Glucose Sugar Refining] 3 8.99 | 0.72 24‘%7 X '\ e 3.6
| (e 5 4 ORI R i X |Rockville, Edward White.....--- U e 23. e L 5.0
[ |Average of 30 recent analyses.--- N ChEE aEeh il Sl 2.3
: |H1ghest ________________________ - oot 20.3 Eres \
EaweEt 2 ol b N Sl s s ] & 0 © 6.18 M)
1 \ 0.60 21.37 7.ga | 21753:7,’ g So00
12821 Gluten Feed.____._._. National Starch Mg, Co..|. 0 00 ..ol .. 0.88 19.87 7.03
11598 SN e “  |Bridgeport, Berkshire Mills Co.-- \ 6. g1 20.00
| \‘ 0.40 zg-lo 3.58 i 322 13.72 18.00
TI874GInten Lo oo wat i s R i T S L ‘Berlm, T. B. Wickwire ....----== 0:98 1 [1=18.04 794 ‘
32L24 Gluten Meal L - R e iy \Hamden, Ira W. Beers . ...----= \ ;
‘ v ; 62.92 5.11 1908
| Hominy Chop. | 2.46 \ 155 Z'ﬁi | oS GG 18.00
1 (R SRR American Cereal Co. ... |Guilford, F. H. Rolf._.._____..--- 300/ {IRTEES0 350 ‘6gio7 7.56 18.00
 Cat e e SRR RPN - ) xRN SR el \New Haven Ry G. Davis...-----8 988 L AL8T g 6 \ 63.23 9.26 17.00
12908|* Wh\te Meal e SR o = SR NS Abner Hendee.------ 245 (L RRT:25 9 1
o (S FRRAE S SR+ & C.M. Cox & C o., Boston North Haven, Co-6p. Feed Co.---- 67.32 8.46 16.50
14011|*“ Hominy Meal ”.__ ... Miner, Hillard Co. 2 0 . 2.81 \ 10'82 ‘;ii ) 6;'_%6 .00 e
| Wilkeshatre .. ... .. |Meriden, A. H. Cashen_._._..--- -3 € . 3.32 \ 3L 5'43 61.15 8.67 18.00
11603 B R R Indianapolis H. Co. - ....|Middlefield, S. E. Miller _._...--- glepl e LTS 3'85 | 67.31 6.93 18.00
11391, L I | C. M. Cox & Co., Boston\dedletown, Meech & Stoddard-- 1.95 \‘ I1.25 :
11354 SEMGEE A Chapm & Co., Boston ---|Wallingford, E. E. Hall____..--- | 64.6 8.06
\ Average of the above 8 analyses of 2.60 “ ”'325 492 :4__‘? 7.8
f  SHominy Chop - <. aesloce---= 1 S s T i 9.7
Average of 20 recent analyses---- - 24.9 o ren L 4.0 e
Highestizs s s s s -2 o mBs K OB R B e s el
‘ EOWest o - e s e - -8
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ed. ANALYsEs oF COMMERCIAL FEEDS, (@-) 1

Stﬁt;fm Name of Feed.

Manufacturer or Jobber. Retail Dealer,

11371/Ground Oats

@

11558

11573

11556
12075
11554
11605
12140
12154
12904
11572

11581

11356

11589
11592

12819/Corn and Oat Feed ___

11382|Defiance Corn and Oat

Feed

v

Miner & Hillard Co.,
Wilkesbarre v

Berlin, J. C. Lincoln _____
Guilford, G. F. Walters__ "

boro,; Vs Joue i

Groton, Groton Grain Co,
--.|Guilford, G. F. Walters__
Hartford, C. A. Pease & Co. _
& E. P. Yates & Co,

M. L. Crittenden, Buffalo

SHBENEIlers L[ e |Middlefield, S. E. Miller.____. "
American Cereal Co. ____‘New Haven, R. G. Davis ____
5B Benham - 3. 20 50 f e J. T. Benham ___
________________________ “ Abner Hendee__
E. W. Bailey & Co., Mont-

pelier, Vi. .________.__New London, Arnold Rudd.____
Cutler Co., N. Wilbraham,|

Mass, _...._ PRI T |Norwich, Norwich Grain Co.,____
American Cereal Co,,

Chicagof il ol Lol Wallingford, E. E. Hall______ 4
E AL Biele&iCoy.. . W11 ‘Willimantic, E. A. Buck & Co
M. L. Crittenden, Buffalo i W. D. Grant

Average of the above 13 analyses
of Hominy Chop...._._._.
}Average of 22 recent analyses.

Highestic. oobie . o o
]Lowest _________________________
Miner, Hillard Co., |
Wilkesbarre, Pa..._... ‘Torrington, Geo. W. Greene- . .- i

H-0. Co., Buffalo fNew Britain, Hugh Reynolds -.--

|

11369|Victor Corn and Oat

Teed B il i o American Cereal Co. ___._ IBerlin, J. C. Lincoln ._.....-.-58
11564| Victor Corn and Oat \

Beed heanl Salley a5 3 L Guilford, F. H. Rolf ....__._..---
11365/ Victor Corn and Oat

Bleedlf o s Gnllie s & i Meriden, A. H. Cashen.___..----
11593/ Victor Corn and Oat

el el o Vi ISln g < (o Rockville, Edw. White ______----

12127

12098
12073
12148
11596
11583

Amer'n Cereal Co., Chi’go| Hartford,

[New Haven, R. G. Davis
|

Daniels Mill Co....----
’ $ C. A. Pease & Co.-----

* New Haven, Abner Hendee
*“  |Rockville, Edward White_....----
Willimantic, H. A. Bugbee
Average of the above 5 analys€®
of Quaker Oat Feed__._._.---*
Average of 36 recent analyses----
Highest
Lowest

“

—d
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SAMPLED IN 1899.
e ;
ANALYSES.
o o
B | Nitrogen-Free Ether perntc:n.
Water. Ash. Protein. Fiber. st argx)itgra(r:xtl; etc.) Extract.
‘ 8
.10 .6 10.94 10.35 50.04 4.9
1329 173 825 | 19.67 54.46 3.15 $16.00
67. 4.37 20.00
. 1272 1.87 8.94 | 4.51 62 sg 4.37 e
2.36 1.94 10.50 4.53 .3
8 65.81 4.53 21.50
11.59 2.53 10.44 5.10 i
10.96 3.03 9.50 13.85 5933 3.33 .
12.00 1.80 10.56 4.52 66.79 433 --_(_)
11.28 4.36 9.25 9.52 61.44 4.15 19.0
nigg £8y | | 10a3 4.18 67.48 4.41 2c8>.gg
8.35 361 | 704 13.75 63.21 f 3.14 18.
; | |
12.08 1.82 | 8.87 6.14 67.46 ‘ 3.63 20.00
12.55 1.81 10.00 3.85 66.97 ‘ 4.82 20.00
| |
6089 | 2.05 19.00
11 3.83 7.94 15.28 1
12.65 1.88 10.81 k.27 65.18 4.21 21.88
10.24 | 4.02 9.25 13.40 59.82 ‘ 3.27 20.
|
1157 ‘ 2.64 9.55 7.99 64.49 3-986
s 9.4 e 3.
e ‘ el 11.4 et S 5.4
R A 7.4 LAl lesie 2.4
7.13 i 3.98 10.56 ! 3.06 70.92 4.35 20.00
986 | 4.44 9.37 | 1354 59.64 3.15
‘ |
8.77 4.12 9.87 12.85 59.78 4.61 18.00
11.08 | 3.58 9.37 11.83 60.16 | 3.98 20.00
‘ \
10.66 i 8.50 12.85 61.53 1 2.69 19.00
|
Q.03 4.72 10.62 13 60 57.80 ‘ 4.23 19.00
| |
‘ 1
9.14 8 ol 9.88 12.88 50.75 1 5.04 18.00
1 8.00
/i 2 11.44 17.16 54.71 ‘ 4.00 I
;.3‘5‘ 1 2.33 11.56 15.83 55.30 |  3.97 19.50
8.37 5.30 10.25 19.58 5380 | 2.0 1@00
8.42 ‘ 5.05 \ 1312 ‘ 17.73 51.83 | 3.85 Is.oo
7-90 4.77 11.04 18.95 53.01 \ 3.43 18.00
8.01 5.15 11.66 ! 17.85 53.74 3.59
A L old 10.26 | LY. T g 3.4
£ L2 SO 12.8 AL dise 455
el ‘ P 7.4 } il e 2.7
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Station
No.

Name of Feed.

Manufacturer or Jobber,

.

12820

11400
12083

12114
12107

12100

11606
12903
12197

12190

12091
11561

11366
11563
11390
12134

11579

12094

11595

11363

12141
12907
11582

11352
11587

Crescent Oat Feed..._|A. Cullen & Co., N. York
Joliet Oat Feed.-__.. 4

_____________ T. B. Chase & Son, N. Y.|Bridgeport, Tay
[ssata Bom e S B0 CRisRs Hartford, E. H. Arnold & Son.

Daniels Mill Co,

............. Illinois Cereal Co. -.....|Middlefield, S. E. Miller___

Corn, Oats and Barley.|American Cereal Co
0 « « “ “

Quaker Dairy Feed..../American Cereal Co.,
Chicago/ . gl o0l 7 iy
----|American Cereal Co.,

.............. Guilford, F. H. Rolf
---.|American Cereal Co.,

______________ Middletown, Meech & Stoddard.

Stock Food, Corn, Oats

and Batley. .. _...-" American Cereal Co

American Poultry Food American Cereal Co

________________________ New Haven, Abner Hendee
1) COT LR e SN o LT Putnam, J. W. Andrews

lor & Clarke__

--

Chicago

Chicago
American Cereal Co.,
Chicago

l
|
‘ Chicago
i
}

“H-O Co., Buffalo, N. Y.__
[

........................ New Haven, R. G. Davis

-|East Hartford, G. M. White & ¢
----|Guilford, F. H. Rolf i

______________ New Haven, R. G. Davis
----/American Cereal Co.,

Berlin, J. C. Lincoln

Norwich, A. A. Beckwith...... -
Average of the above 5 analyse
of Quaker Dairy Feed. ._..--=

East Hartford, G. M. White & Co:

Rockville, Edward White ... ---=
Average of 14 recent analyses --
Highest
Lowest

| 0 S ALS SRR L R
New Haven, R. G. Davis ----
g Abner Hendee---

GO o S B Bl -3
Wallingford, E. E. Hall .__.

Willimantic, H. A. Bugbee------Z
Average of the above 6 analysé®

of H-O Dairy Feed ... --18
Average of 20 recent analyses---~
Blighost - i . oo i -8 -3
Towest = w by et o .-

Meriden, Meriden Grain and Fee@

Norwich, Norwich Grain and Fee®

6.74
6.20
8.51
6.67
9.03

7.80.

9-33
9.60

8.26

9.50
7.86

8.02

7.94
8.31

9.33
9.56

9.00
9.67
7-57

8.59
8.80

9.31
8.82

=

ANALYSES OF COMMERCIAL FEEDS.

SAMPLED IN 1899.

4.89
5.27
4.92
5.30
4.63

5.00

4.46
2.95

2.82
4.50
3.47

3.51
4.45
4.21

3.83

Protein.

725

8.94
7.88

8.75
6.44
7.06
6.87
11.25

4.37
5.12

12.50
11.31

13.19

11.31
13.75
11.69
14.12

12.81

12.50

13.62
17.5
19.5
15.0

17.31
20.32
18.75

18.69
18.87
17.62

18.59
19.0
21.2
15.5

14

|
|
|

ANALYSES.

Fiber.

23.28

21.80
20.55

21.88
26.64
24.88
27.19
20.22
28.11

28.53
1133
13.15

16.12
18.47
17.39
15.66
16.62

16.85

11.33

7.20

13.75
12.46
13.10

13.40
12.18
15.27

13.26

193
‘ i
% Price
Nitrogen-Free Ether per ton.
Extract. Extract.
(Starch, gum, etc.)
.. 54.34 3.17 1‘ L
l 52.03 2.65 \ $19.00
[ 55.14 3.05 19.00
L 53.50 2.86 ‘ 16.00
\ 51.59 2.66 | 19.00
| 53.30 2.79 | 16.00
| 49.18 2.47 | ZLE
{ 54.38 2077 | 1500
| 52.81 1.49 \ 15.00
‘ 49.17 1.60 7.00
‘ 57.71 4.67 ‘ 20.00
' 56.85 4.61 i 21.00
‘ 53.74 3.80 ‘ 18.00
| 51.94 1 3.51 ‘xgoo
\
e R A 19.00
‘, 54.98 ‘ 4.35 17.00
|
l 52.73 3.96 18.00
\ 53.16 3.87
\
| |
\ 817.71 4.67 20.00
2 60.49 6.18 24.00
fapibse 5.5
| e 6.0
‘ R 4.7
l
i 53.72 4.00 22.00
48.88 4.17 19.00
l 53.42 3.69 21.00
! 51.04 ‘ 3.87 21.00
51.47 | 4.23 22.00
49.79 ! 3.80 21.00
5lis4 - | 43,06
ot Q 4.4 '
S | 5.4
et l 3.7




104 CONNECTIC

TasLE II.—Continued. ANALYSES OF COMMERCIAL FEEDs,

UT EXPERIMENT STATION REPORT, 1890.

(A

Stiaqt(i:n Name of Feed. Manufacturer or Jobber. o 1 Retail Dealer,
12110H-O Horse Feed_..... H-O Co., Buffalo, N. Y._.|Bristol, Geo. Eaton___
11399 :: :: ------ ““ ‘ : :" --|Hartford, Daniels Mil] Cg
R R |G T e
12139 “ Al “ Y/ ¢ _..INew Haven, R. G. Davis .
12145 “ AU I “ “ (A it Abner H
12807 “ dedl SRATEnT « “ adie « “ endee.
11580, © vl AR « “ * .-|Norwich, Norwich Grain Qg
7 o i s oo nt * S “ _.|Wallingford, E. E. Hall____
11588 S L ¥ £ “ .-|Willimantic, H. A. Bugbee. .
Average of the above g anal
of H-O Horse Feed ______
Average 18 recent analyses. . .
, Highest) L0710 SON k
Lowest .. . .. I 0
12191 H-O Poultry Food....|H-O Co., Buffalo_....... New Haven, R. G. Davis_____
1230811 Bl Sl i S oL e U = Abner Hendee._.
TI353] 57 3 aiigl i SN s e Wallingford, E. E. Hall._____ [
Average of the above 3 anal
of H-O Poultry Feed __.____
Average of 14 recent analyses.
Higliest' [ . c .. . . - 58
5 Lowest e o cocu. 000
s Dok Azl 2] o WA REIREC e i U A SN Fo P o LSS S Hartford, C. A. Pease & Co
12157 Ses s ) et gy i el T R, - o ST New Haven, J. T. Benham-
12130 i & R. G. Davis_._-=58
12146 I o Abner Hendee---
12905/ Rye, Feed & *
12261 Malt Hulls <o oo - H. C. Edwards, Chicago.|West Corawall, T. S. Gold*
12078|Schumacher’s Starch )
Heedsdshu i ioaal =unts American Cereal Co. ... Hartford, Cummings & Garvifl --
12135/Glen Cove Starch Feed|Nat'l Starch Mfg. Co.___. New Haven, R. G. Davis ----- 3
12188|Blatchford’s Calf Meal_|]J. W. Barwell, Waukegan, -
Bl ot o o2 R New Haven, R. G. Davis ----= -
12189|Pioneer Clover Meal ../ The Bennett & Millett Co., |
Gouverneur, N. Y. ____|New Haven, R. G. Davis ----=7
121981GCarob Bean | .- - el Sl o L tu sk S SR EER Dl e e e
73100 CarobiBean (Seeds)eatttl@iil " oL es L e L RN B Y e s
Fgac0lCarob Bean (Hulls) ARSI A7 _ o tol o L bl s e e
11358/Animal Meal -._._.____ Bowker Fertz. Co., Boston|Meriden, S. A. Billings ------~ "
14013/ Poultry Food ... <. s<tL J. Lederer & Co., New -
Haven: oo il ol icual SRR IR L o
12806!BeefiSctapss o Chas bt o d o LG BR L TR New Haven, Abner Hendee--"""

* Not a dealer.

]

7.64 17.90 ‘

ANALYSES.
Ash. Protein. Fiber.
9.21 323 12.07 10.34
10.28 3.64 13.25 10.19
.’ 10.38 1.95 12.87 9.10
' 9.92 3.17 I1.13 10.68
10.51 2.98 11.63 10.43
8.02 3.28 13.12 8.79
10.35 2.91 12.62 9.5I
10.29 2.78 12.50 9.95
10.40 3.47 12.06 11.63
9.93 3.05 12.36 10.07
s Sont 12.4 ferigs
[ %5 i 13.8 L E,
A5 Sl 110 waLY
8.91 2.63 17.12 4.87
8.00 3.01I 17.75 4.91
10.80 2.32 15.00 2.86
9.23 2.65 16.62 4.21
e N 17.5
S g 19.5 ten
e K By 15.0 ey
11.75 3.69 14.81 2.97
12.45 3.00 14.50 3.15
12,17 3.03 14.25 2.92
12.54 3.02 14.69 3.01
8.67 3.44 14.50 2.70
7.73 6.14 10.44 2277
9.32 4.82 12.69 9.78
I1.20 0.54 21.13 3.15
8.93 5.46 24.75 5.06
8.36 6.76 9.50 28.28
14.05 3.26 5.57 4.98
12.84 3,2 15.00 7.16
~14.15 3.25 4.81 4.80
6.20 41.43 36.94 s
7.48 2I.10 [ 5I.12 2.01
49.12 3.79

ANALYSES OF COMMERCIAL FEEDS.

o SAMPLED IN 1899.

-

195
Nitrogen-Free Pritce
3 Ether per ton.

(Sta:?h)fté?x(r:xtl', etc.) Extract.

61.04 4.11 e

58.59 4.05 $22.00

61.80 ! 3.90 22.00

60.88 4.22 21.00

59.98 447 2.4.00

62.74 4.05 21.00

60.58 4.03 21.00

60.17 4.31 22.00

58.64 3.80 | 2100

€0.49 4.10 ‘

el 4.2 ‘

g 4.8

2o, 3.6 1

60.46 601 | 30.00

60.66 5.67 ‘ " 33.00

64.35 4.67 \ 26.00

61.84 5.45 |

it 55 |

A 6.0 ‘

Lo 4.7 |

63.95 2.83 l 20.00

64.18 2.72 ‘ 18.50

64.74 2.88 18.00

63.90 2.84 ‘ 19.00

68.08 2.61 l 22.00

51.76 1.16 ‘ 12.00%

58.84 4.55 ‘ 21.00

60.73 3.25 } 19.00
‘ 5I.II 369 | 70.00
| |

44.68 242 | 40.00

71.80 0.34 1 A

59.90 1.83 \ el

72.97 0.22 Ehh
I 4.18 11.25 40.00
‘ 2,21 16.08 36.00%
i 5.29 16.26 35.00

t Car load lots delivered.

} Wholesale price.
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SUMMARY. :
THE AVAILABILITY TO GRASS OF NITROGEN
. FORM OF NITRATE OF SODA, COTTON

" SEED MEAL AND FINE, HARD BONE.

SEASON OF 1899. (SECOND YEAR.)

No cases of actual adulteration have been found among the
samples examined. E % ‘

A considerable number of these “feeds,” notably most of the
so-called “oat-feeds,” are however of such inferior quality that
they cannot be used to any profit.”

It appears that the three most concentrated feeds, the threg
which, pound for pound, will go further in “balancing” op =
piecing out the ration made from home-grown feed, viz: cotton
seed, linseed and Atlantic gluten meal, are the most costly,
This is as it should be. Yet of these, the one which containg
the most protein, “Atlantic gluten meal,” is the cheapest. Tt
does not follow that it should be bought to the exclusion of the
others. Linseed meal, though a very expensive feed, is greatly
relished by cattle, flavors the food and is generally regarded as
an excellent thing to keep cows “in condition.”

* But evidently the wise feeder will endeavor to use the cheaper
forms of protein, as far as possible. ‘

An examination of the prices and analyses of the feeds given
in the table also shows that the market prices bear very little
if any relation to their feeding value. That is, “feed” costs
from $17.00 to $20.00 per ton at retail, whether it is concen-
trated, rich in protein, and well suited to supplement the home-
grown feed, or whether it is a starchy food and of much less
value in compounding suitable cattle rations. In this condi-
tion of the market, special care in the purchase of feeds and
some knowledge of their chemical composition will be found
highly advantageous in keeping the cost of milk production
down to a point which will admit of profit in the business.

)

By E. H. Jenkixs axp W. E. BRITTON.

se cultures are in continuation of those de_scribed in the
rt of this Station for 1898, pages 289 to 296, which were
in February, 1898.

aim of the experiment is to study the availability of
en in the forms named, to a crop which occupies the land
ently or for several seasons.

e cultures are in galvanized iron pots, wired on the upper
eight inches in diameter and twelve inches deep and hav-
cross section an area of about 1-125,000 of an acre. The
of each pot is slightly concave, and in the center is a
le with a collar three-fourths of an inch in diameter. The
t is supported on three iron legs, so that the lowest point of
llar is two and one-half inches above the platform on
the pot stands. These pots are like those used in experi-
described in our earlier reports and before using were
ted inside with two coats of asphalt varnish. The soil used
 a very sandy loam from a field which, it was stated, had
en manured, fertilized, or cultivated for many years. Six
rminations of nitrogen in samples taken from as many dif-
nt parts of the heap of soil which had been screened, mixed
eady for use, gave the following percentages of nitrogen:
7, 0.I00, 0.100, 0.099, 0.099, 0.098. Each pot contained
ty-nine pounds of soil and 13.022 grams of soil-nitrogen.

o the soil of each pot were added 9.5 grams of precipitated
cium carbonate (containing lime equal to one ton of slaked
me per acre), 1.8 grams of muriate of potash, equivalent to
ut 500 pounds per acre and 1.2 grams of precipitated phos-
te of lime (containing phosphoric acid equal to that in-about
00 pounds of acid phosphate per acre), besides the nitro-
ous fertilizers, which were fine enough to pass circular holes
Me-fiftieth inch in diameter.

15
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The quantities of nitrogen supplied to the soil of the Severa]

the

pots are given in Table I, page 200, and are equivalent tq
following quantities of fertilizer per acre:
Nitrate of Soda,

Cotton-seed Meal,
Bone,

461 Ibs. per agre, and 231 lbs. per acre,
991 “ “ 496 ‘e ‘e
1,990 ¢ ¢ 995 ¢ @

The quantities of fertilizer-nitrogen were alike, whethep

applied in form of nitrate, cotton seed meal, or ground bope
In each pot were first placed fourteen pounds of the soil under
experiment. .With fifteen pounds of the soil were carefully

mixed the fertilizers mentioned above, and this mixture wag

then filled into the pot, great pains being taken to pack the soj]
alike in all the pots of the series.

The pots, including a layer of gravel on the bottom,
weighed five pounds each, and each received twenty-nine
pounds of soil, equivalent to twenty-five pounds twelve ounces
of water-free soil. The soil with 15.50 per cent. of water in it
contained 70 per cent. of the moisture which it could hold if
saturated, and with 11.60 per cent. of water in it the soil had
50 per cent. of what it could hold if saturated.

During the course of these experiments the moisture con-
tent of the soil was therefore allowed to sink to 11.6 per cent.,
and was then raised, by adding water, partly on the surface and
partly at the bottom, to 15.50 per cent., as determined by fre-
quent weighings.

Into each pot were transplanted three small sets, cut from a
turf of common red-top. One dozen such sets as were used
for this purpose contained 0.052 grams nitrogen. The pots
were filled and planted Feb. 14th to Feb. 17th, 1898, and stood
till June 1oth in the greenhouse, having a temperature by day
of about 60° F., and by night about 50°F. During the sum-
mer the pots were placed in the summer vegetation house, and
brought into the greenhouse again in October.

The grass was cut whenever it reached a length of three or
four inches, thus imitating the practice of grazing or lawn-
mowing, and all the clippings were carefully saved.

In early summer nitrogen was determined in the three clip-
pings which had been already made, again in the fall it was

determined in the next three clippings, and in a seventh clipping
made Jan. 7th, 1899.
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§ the first year’s observation are given in a table
gf: S:;txs (:)f the Sta;:ion Report for 1898 and are there
sZgia’cely after the seventh clipping, Jan.. 7, 1899, the soil
e pots was allowed to dry till it contained but 11.6 per
of water. To each of the pots numbered 301, 362, 363
d 364 was added 0.8385 gram nitrate of soda; to each of the

‘aumbered 365, 366, 367 and 368 were added 1.8007 grams
ton seed meal, and to each of the pots numbered 370 and 371
added 3.6308 grams of raw knuckle bone flour. .

e above quantities of the three fertilizers named con‘fa.med
. same amount of nitrogen,—0.1333 gram,—and the fertlhzer.s
from the same stock which had been used for these experi-
ts in the previous year. In every case the material was
ad as evenly as could be on the surface of the soil, which
immediately watered to bring the percentage of water in
soil to the maximum named above. B!

Of the pots which had received no nitrogenous.fertlhzer, 357,
8 and 359 had a rather thin stand of grass with much dead
\ ble, while the fourth, 360, was well covered.

11 those pots to which nitrate had been added, 361, 362, 363
364, had a good thick turf and made fair growth.

hose pots which had received cotton seed meal, Nos. 3.65,
66, 367 and 368, were fairly well covered with turf: which
as, however, not as close or thick as in the nitrate series.

he grass in pots 370 and 371 which had received bone had
well covered the surface but showed a short thin growth
much dead stubble.

n order to learn whether the first year’s cropping had
1oved from the soil more potash and phosphoric acid than
ad been put on in the fertilizer, a number of determinations
e made from which it appeared that the soil of the pots
ich had received most nitrate, had each lost by cropping 0.265
ram of phosphoric acid ‘and 1.304 grams of potash. The other
ots of the series had lost less of each of these. To each pot,
the beginning, had been added 1.8 grams of muriate of p(')t:}sh
d 1.2 grams of precipitated dicalcium phosphate containing
n all about 0.9 gram of potash and 0.498 gram of phosphoric
cid. Tt being evident that more potash had been removed
om some of the pots than had been added in the fertilizer,
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t.he.earth of the pots was again allowed to dry to the lower w.

limit, one gram of muriate of potash was added on the sur? 2

and the pots were watered on the surface to the upper Watace '
er

limit.
g r
The pots stood in the green-house till June gth, when tj
were moved to the summer vegetation house. On Novembey
er

13th they were brought again into the gr
_ een-h
winter. ' 4 i A

The growth of grass was cut on March 8th, May oth, anq
The .

July 8th. These three cuttings were analyzed together

grass was also cut on Aug. gth, Sept. 11th and Nov. 24th' 18

and these three later cuttings were also analyzed togethe; o
The results appear in Table I. j

TaBLE I—ON THE AVAILABILITY TO GRASS OF NITROGEN IN
NiI1TRATE OF SopA, CorTON SEED MEAE AND FINE, HARD
)

Raw BoNE. SeasonN oF 1899.
gf| | it | Soomdtiree | Tl crop,
s o

z -89 b = & o

.5 Crop. Nitrogenous Fertilizer. .éE ; 'Ea & ‘ 'Ea & %c
3 5 % |S4| 64 [Bd| 84 | 8 g
Fo| 7 |§5| 28 8R| g0 E

I € Z Z
ggg .0000| 6.0 |.132Q 4.6 |.1017|10.6 |.2337
i .0000| 6.3 [.1279| 5.5|.1062| 11.8 |.2341
o8 .0000| 6.2 |.1290| 5.I |.I000| II.3 |.22Q90
.0000| 5.2 |.I1217 4.4 |.0964| 9.6/ .2181

6
36; -1333| 9.4 .2378| 5.7 |.I157| I5.T | .3535
0 .1333| 94 |.2218| 5.5 |.1128| 14.9 | .3346
2 .1333| 9.9 |.2257| 5.3 |.1065| 15.2 | .3322
.1333| 7.5 | .2003| 4.8 | .1104|12.3 | .3107
ggg :: Cotton Se‘t‘:d Meal _.| 496| .1333| 7.5 | .1770| 4.4 |.0968| 11.9 |.2738
¢ A i) 496| .1333| 8.4 |.1772| 5.2 |.1134|13.6 | .2906
68| i 496/ .1333| 6.9 |.1615| 4.1 |.0877| 11.0|.2492
o 496/ .1333| 7.6 | .1740| 4.5 |.0968| 12.1 | .2708
g;cl) ‘: GrounduBone ...... | 995| 1333 4.7 | .1109 3.9 .0858| 8.6!.1967
| === -] 995 .1333’6.0 .I332| 5.3 |.1124| 11.3 | .2456
Discussion of the Results in 1899.

The grass in the four pots to which no nitrogenous matter
has been added for two years, yielded during the second year
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average of 10.8 grams of air-dry crop and 0.2287 gram
.op-nitrogen per pot.

The grass in the four pots to which 0.1333 gram of nitrate
as added at the beginning of the second year yielded an aver-
of 14.4 grams of air-dry crop and 0.3328 gram crop-

r;m which it appears that 0.1333 gram of fertilizer-nitrogen
aused an increase of 3.6 grams air-dry crop and 0.1041 gram
»f crop-nitrogen over and above the yield of the unfertilized
o This is a gain of one-third in the crop, and of the nitrogen
ed in the fertilizer, 78.1 per cent. was recovered in the crop,
i-;u 21.9 per cent. was either left in the soil, stubble and roots
)+ escaped from them into the air.

‘The grass in pots which received 0.1333 gram nitrogen in
torm of cotton seed meal yielded an average of 12.15 grams
air-dry crop with 0.2711 gram of crop-nitrogen,—a gain over
e crops from pots which received no nitrogenous fertilizer,
f one-eighth,—12.5 per cent. Of the nitrogen of the fertilizer
y 31.8 per cent. was recovered in the crop and 68.2 per cent.
was retained in soil, stubble and roots or escaped from them
into the air.

" The grass in the two pots which received a top-dressing of
333 gram nitrogen in form of hard, raw bone yielded on the
“average slightly less dry matter and nitrogen than was har-

rested from pots which received no nitrogenous fertilizer what-
The difference is, however, insignificant.

Comparison of the Yields of 1808 and 1899.

In Table II is given a statement of the weights of air-dry
' crop and of crop-nitrogen harvested in the two years from the
beginning of the experiment.

~ In 1808, 9o per cent. of the larger and 77.4 per cent. of the
7' smaller applications of nitrate-nitrogen were recovered in the
- crops; in 1899, 78.1 per cent. of the nitrate-nitrogen were
- recovered.

. In 1808 the larger amount of nitrate-nitrogen in the fertilizer
" increased the total crop by 31.7 per cent. and the smaller amount
~ by 5.6 per cent.; in 1899 the increase was 33.3 per cent.

16
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In 1898, 49.9 per cent. of the larger application of nitrog
e

as cotton seed meal, and 65.9 per cent. of the nitrogen of th :
e

smaller application were recovered in the crop; in 1899 o 1
n

31.8 per cent. It should be borne in mind that the fertilizeps
s
99 they Were

in 1898 were mixed with the soil, while in 18
applied as a top dressing. .
In 1898 the applications of cotton seed meal increased the

crop by 6.3 and 2.1 per «cent. respectively; in 1899 the increage

was 12.5 per cent.
In 1899, as in 1898, the application of hard raw bone haq
absolutely no effect on the crop.

TaBLE II—ON THE AVAILABILITY TO GRASS OF NITROGEN 1y
NITRATE OF Sopa, CoTTON SEED MEAL AND FiNe, Harp
»

Raw BoNE. (SumMarYy OF CrOPS OF 1898 AND 1899.)

—

Nitrogenous Fertilizer.

s

= Equivalent Nit?ge'ﬁ; Crop of 1808. Crop of 1899.

a ’pounds peracre. | per pot. I

s 1 I i i

‘ | | Air-dry | Grams | Air-dry | G
Z ‘ 188. | 1899. ] 18¢8. w 1899. weight. |nitrogen. weights.l' nitrr:grgfy,
o |

357 Not‘}‘ung ......... ! 0.00 [0.00 | 0.00 o.oor 27.2 | .7399 | 10.6 | .2337
358 S ’ 0.00 [0.00 | 0.00 o.ooJ‘ 29.1 | 7119 IL.8 | .2341
359 P R | 000 |0.00 | 0.00 0.00 3I.2 |.7464 IL3 | .2290
00 R e | 0.00 |0.00 | 0.00| 0.00/ 26.I | .7175 l 9.6 | .2181

|

361 Nitrate?‘r Soda... | 461 2311:.2665‘11.1333‘J 38.0 | .9725| 15.1 | .3535

362 ---| 461 | 231 |.2665|.1333| 36.7 | .9642 14.9 ‘ .3346

“

363 5 ---| 231 | 231 j .I333|.1333| 30.6 | .8335 [ 15.2 | .3322
364 et [w 231 | 231 J.1333J .1333' 29.4 | .8308 | 12.3 | .3107
\
365|/Cotton S‘e‘eed Meal | 991 | 496 |.2665 -I333| 30.9 | .8648 | 11.9 | .2738
366 ¢ 99T | 496 | .2665 .1333| 29.5 | .8588 | 13.6 | .2g06
367 5 496 | 496 |.r333 .1333| 28.7 | .8058 | 11.0 .2492
368 496 | 496 }.1333 .I333| 29.2 | .8276 | 12.1 | .2708
370 Ground“Bone LS [ 1990 | 995 “.2665‘ .1333’ 277 7435 8.6 | .1967
371 r==-| 995 | 995 |.I333|.1333] 25.5 | 6957 11.3 | .2456

In general the weights of air-dry crops in 1899 are between
one-half and one-third as large as the corresponding ones in
1898, and the crop-nitrogen of 1899 is about one-third that of
1898.

The soil of each pot contained at the beginning of the experi-
ment more than 13 grams of nitrogen, exclusive of what was
added in the fertilizers. Of this, the crops in the pots receiv-
ing no fertilizer-nitrogen have taken off less than 1 gram, yet
if to this soil containing more than 12 grams of soil-nitrogen,
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d 0.1333 gram of nitrate-nitrogen, or about one one-
edth part of what is already in the soil (but in inert form),
eld of the crop is increased by one-third.

ese facts well illustrate the inertness of the soil-nitrogen
he fact that an amount of nitrogen too small to be cer-
aly detected in the soil by chemical means, may yet make
the difference between a good crop and a poor one.

Present condition of the grass in these cultures.

Pots 257, 258, 259 and 260 have a rather thin sod and some
,s in each pot.

and 264 are fairly well covered with sod.

| 62 and 263 are not well covered, but better than 257-260.

65, 260, 267, 268 are as well covered with sod as any of the
seding. Moss in all of them.

o not half covered with sod. 271 very mossy, not more
half covered with sod.

e soils in the pots tested with sensitive litmus paper do not
e an acid reaction. Three which were tested with lacmoid,

70, 371 and 367, gave a slight alkaline reaction.

e cultures are being continued.

Summnary.

; he yields in 1899 were without exception much less than
1 1898. This may have been due to a lack of available potash
1 the second year, to difference in the amount of sunlight, or

ssible change in the mechanical condition of the soil, caused

y the watering.

e important fact brought out by the cultures is that in this
and under the conditions of our experiment, while the nitro-
of nitrate of soda and cotton seed meal very largely
reased the crop and the crop-nitrogen, the nitrogen of fine
d raw knuckle bone had absolutely no effect of this kind.

There is no evidence that the fertilizer-nitrogen of hard raw
one, applied two years ago, has yet been assimilated in any

hount by grass which has been growing continuously in the
1 with it.

~ We do not assert that the nitrogen of this bone is not avail-

to crops, but only that in this soil and under the conditions
ribed in this paper, it has not been available.
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ON THE AVAILABILITY TO HUNGARIAN GRASS

OF NITROGEN IN FORM  OF NITRATE OF
SODA, COTTON SEED MEAL AND RAW, BOILEp
AND STEAMED BONE.

PoTs 373 TO 442. (SEASON OF 1899.)

By E. H. Jenkins axp W. E. Britrox.

Cultures made by us in 1896, Report of this Station for 1896, ;
page 204, in a sandy loam from under turf, showed that, under

the conditions there specified, fine raw bone flour, which passeq

fine bolting cloth, was about one-third as efficient a source of

nitrogen to the maize crop as cotton seed meal, and that coarser
grades of the same kind of bone supplied but very little nitrogen
to this crop.
In 1897, Report of this Station, 1897, page 270, cultures of
oats followed by Hungarian grass were made in a sandy loam
taken from a field on which maize had grown for six years
without fertilizers or manure. In these tests the nitrogen of
raw knuckle bone, the particles of which passed circular holes
!/s0 inch in diameter, had only one-sixth of the availability of
the nitrogen of nitrate, and one-quarter of that of linseed, cotton
seed, caster pomace, steamed horn and hoof, etc. In the same
report, page 277, are described cultures made in the same kind
of soil as those just referred to, using Hungarian grass as a
crop. It appeared from these cultures that while 05.3 per cent.
of the nitrogen of nitrate of soda and 57.9 per cent. of that of
cotton seed meal were taken up by the crop, under like conditions
only 11.3 per cent. of the nitrogen of the finest bone flour—made
from hard, raw knuckle bone—was taken by the crops, and still
less than that percentage from coarser grades of bone. These
experiments, as well as those extending over two years,
described on pages 197 to 203 of this Report, in which a peren-
nial crop was used, show that under the conditions of our tests
the nitrogen of raw knuckle bone, even when the bone is very
fine, is not readily nor satisfactorily available to either maize,
oats, Hungarian or red top grass.
In the tests now to be described, it was sought to learn
whether, under like conditions, the nitrogen of soft raw bone,
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:{of steamed and boiled bone, was more available to plants
1 rd raw bone.
'tehiigzt;t?on pots used were precisely like those already
i in this Report, page 197.
7 hf??g;; tsand soI;I Wit% z%vhich they were filled came Jf'rom a
1d which the owner stated had not been manured, fertilized or
ivated for many years. ) :
welve samples of this soil, cqntammg 12.77 per cent. o
er, taken at different times during the .chargmg of the Pots
from different parts of the heap of sifted zfnd well-mixed
il, contained the following percentages of nitrogen: 0.106,
09, 0.110, 0.109, 0.108, 0.112, 0.1006, 0.1 14, 0.109, 0.I113, 0.110,
110. The average of all determinations is 0.109:5 per Ce%’lt. of
ogen. The soil itself had a faint acid reaction to litmus
Wi.th 18.23 per cent. of moisture in it the soil hat.i 70 per
t. of the water it could hold when saturated. Wlth 13.74
cent. of moisture in it, it had 5o per cent. Qf its V\'/ater-
ding capacity. Each pot when ready for ﬁllm'g' weighed
ike, the same quantity of soil (30 pounds, containing 12.77
cent. of water) was put into each, and by frequept welgh.—
and watering when necessary the water content of the soil
kept between 13.74 and 18.23 per cent. ]
he operations of charging the pots were carried out as
cribed an page 198.
TSo the soiIl) fgor egach pot were added 6.6 grams of freshly
aked lime, free from magnesia, 1.8 grams of muriate of potash
48.54 per cent. of potash) and 1.2 grams (?f diFalciur'n phos-
ate containing 41.50 per cent. of phosphoric acid besides the
itrogenous fertilizers named in Table IV. . !
~ The nitrogenous fertilizers tested were the following: nitrate
| of soda with 16.08 per cent. of nitrogen, cotton seed rr{eal with
per cent. of nitrogen, hard raw knuckle bone,—sawings, and
raps from “ivory goods,” made by the Rogers & Hubba?d Co.
Middletown,—the same article used in the expe.rlments
escribed on page 197, containing 4.16 per cent. of nitrogen,
| Soft raw hone containing 3.08 per cent., boiled bone containing
.77 per cent., and steamed bone containing 2.31 per cent. of
itrogen, sent to us by Lister Fertilizer and Chemical Works,
nd representing grades of bone now in market.
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All of these materials were ground to pass circular holeg 1 /.
50

inch in diameter.

On June 7th, twenty seeds of Hungarian grass were Planteq
in each pot at a depth of about one-half inch, and the soj] Was
watered up to 70 per cent. of its water-holding capacity. By
the 1oth the young plants began to appear and on the 20th they
had appeared in all the pots.

On June 29th the plants were about eight inches high ang
beginning to stool in most of the pots.
were harvested, the seed being ripe and likely to drop if cutting
was longer delayed.

The surface soil was loosened and the root system was pulled
up as well as could be with the stalks. The roots, stalks, leayeg
and heads were ground together, making one sample of all the
plants from each pot. '

On Aug. 25 the pots were planted to rye.

Table IV, page 209, gives the results from

the crop of Hun-
garian grass.

Discussion of the results.

Cultures in pots numbers 373 to 382 received no fertilizer-
nitrogen and show the capacity of the soil-nitrogen for support-
ing plant production.

The air-dry crops in these pots ranged in weight from 36.5
to 43.4 grams and averaged 40.44 grams, while the crop-nitro-
gen ranged from 0.2691 to 0.3207 gram and averaged 0.2932
gram. That is, of the 14.91 grams of nitrogen contained in
the soil of these pots only about two per cent. was available to
the first crop. ;

Five pots, numbers 383 to 387, received 0.2664 gram of fer-
tilizer-nitrogen in form of nitrate of soda. In these pots the
weight of the air-dry crop averaged 59.16 grams and the crop
nitrogen averaged 0.5035 gram. Subtracting from these the
corresponding weights from pots which received no fertilizer-
nitrogen, there is left 18.72 grams of air-dry crop and 0.2103
gram of crop-nitrogen, which represent the fertilizer effect of
the 0.2664 gram of nitrate of soda. That is, on this soil, nitrate
of soda, at the rate of about 460 lbs. per acre, increased the

crop by 46 per cent., and,78.9 per cent. of the fertilizer-nitrogen
was recovered in the crop.

On Aug. 20 the crops '
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;e next five pots in the series receiv?d half as muf:h ferti;
‘nitrogen as those just mentioned, in form of nitrate o
The average weight of air-dry crop from these five pots
s 50.64 grams and of crop-nitrogen 9.3775 gram. Subtra.ct};
o as before, the corresponding v&felghts from pots whl.c
ived no fertilizer—nitrogen, therfa is left 10:2 grams of air-
.y crop and 0.0823 gram of crop-nitrogen, which represent the
of the fertilizer-nitrogen. g

at is, on this soil, nitrate of soda, put on as a fertlhzer. at
e rate of 230 pounds per acre, increased the y}eld of .Hunga}rlan
; 25.2 per cent.; and of the nitrogen applied to the soil 62
or cent. was recovered in the crop. :

TIn like manner may be calculated the percentage crop-increase
1id the percentage of the fertilizer-nitrogen recovered m.the
rop for each of the fertilizers used. These results are given

n the following :

ABLE 11— PERCENTAGES OF CROP-INCREASE AND oF FERTI-
LIZER-NITROGEN RECOVERED IN THE CROPS.

Fertilizer-
Nitrogen re-
covered in
Fertilizer per acre. Crop-mcrgase. crop. 8.
itrate of soda._....._.__ 462 pounds 4 i
E B oLl e 231 b 25 :
ioniseed meal ... .._.. 871 A 28 3
“ 436 «* 18 44
----------- ‘“ ot I.
d raw bone _________. 1760 5:9 3
2 880 4 0.7 —26.6
----------- g8 8.8
BEaw bone._ ... .._. 1840 16.3
S MR RIS 920 ¥ 4.3 x(g.o
B bone. ... - ... SRTO 19.X .5
L R 1585 5 4.8 —13.9
£ —1.2
Ibone - _.__........ 2650 5.3 4
B i L e 1325 &3 3.0 —32.3

venty-nine per cent. of the fertilizer-nitrogen in form of
trate of soda and from thirty-eight to forty-four per cer'lt.
the fertilizer-nitrogen in form of cotton seed meal were avail-
ible and taken up by the crop. '

~ The results where bone-nitrogen was applied are very irregu-
lar and much less nitrogen was present in some crops which
d grown in pots to which bone was added as a fertilizer than
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in crops from pots which had no fertilizer-nitrogen added
them. In no case where bone was used as a fertilizer did moto
than about eight and a half per cent, of the fertilizer-nitro o
become available to the crop. In every case the larger appligen
tion of bone had a better effect than the smaller one. 4
The cause of the irregularities, especially in the

IV—AVAILABILITY OF NITROGEN OF NITRATE, COTTON
Seep MEeaL, aNnpD Raw Harp Bong, Raw Sorr BoNE,
 AxD STEAMED AND BoiLep Bone. CurTuRrEs oF Hun-
. gARIAN GRrASs. SEASON OF 1899.

yields of

nitTOgen, are not apparent. AxouxT oF NITROGENOUS
. . ¥ ERTILIZER.
The weight of air-dry crop was not sensibly increased by i Grams of
the hard raw bone and the increase from boiled bone was smal] Nitrogenous Fertlizer. | gquivalent | Grams of Grzmach Weightia || o
. . ounds per ertilizer 2 .
but the larger applications of both soft raw bone and of steame(i Pacre! | perpot. | poreES"
bone very noticeably increased the yi ir-
y noti y e yield of air-dry crop. Bothing ... 36.5 -2847
In general it appears that soft raw bone and steamed bone B LA i 4 o 41.2 .2719
have increased the weight of crop, while raw bone had no such A i Zi'i '§§§§
effect and boiled bone but very Sllght effect. Blacs __::_::::: o it Ll 39.9 .2793
. .t
The larger doses of nitrogen from steamed bone and soft raw B G R o e | ZZ:E ji?,g-;’
bone increased the crop-nitrogen by about eight per cent., while v s d s ) 40.3 .3023
1 : ; Bt e $iae o s ok 0.0 .3040
the larger doses of nitrogen from raw bone and boiled bone did U R ey 0 e Ll . e
not increase the crop-nitrogen. 66
/ . :  [Nitrate of Soda..... 62 1.6 .2664 58.0 -5510
Where t.he smaller doses of bone-nitrogen were used in each o “ AT 262 ,,623 12664 6r.2 _2269
case less nitrogen appeared in the crop than where no fertilizer- " R 422 ‘-257 ‘2224 gg'; -4568
{ - R X 462 1.657 .2664 i 5342
mtrogen W employed. o e o B 462 1.657 .2664 55.8 .4185
i SR e 231 0.829 1332 49.4 .4051
Ug D 231 0.829 .1332 50.9 .3410
4 Chiadatel o 231 0.829 .1332 50.2 .3765
o i 231 0.829 1332 51.2 .3481
5 RUY R 231 0.829 1332 5I1.5 .4068
Cotton Seed Meal.| 871 3.165 .2664 BT .3983
Ay iy I 871 3.165 .2664 51.9 .4256
5 L) i 871 3.165 .2664 50.7 3752
i & 18 el 3L 3.165 2664 51.0 3417
' g L 871 3.165 2664 5I.I 4292
g ¢ A 436 1.583 .1332 50.2 .3865
e e n 436 1.583 ;1332 46.6 .3542
e [y e, 436 1.583 .1332 48.1 .327%
gt g e 436 1.583 1332 45.0 .3420
it e Szl 130 1.583 | .1332 495 .3465
3 \Hard Raw Bone .| 1760 6.426 .2664 37.9 .2843
. i S5 s 1760 6.406 .2664 37.6 2632
“ 5 ek 1760 6.406 2664 44.0 2092
8 g s oL Ll 93760 6.406 .2664 37.8 +3137
% i e T 5760 6.406 .2664 41.4 .3229
oy C2 (208 b 880 3.203 1332 38.5 .2657
. “ % AR 880 3.203 1332 40.1 .2566
B i Ml as 880 3.203 1332 43.7 .2578
4 i L 880 3.203 1333 39.5 .2252
b & G e 880 3.203 1332 | 417 .2836

17
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TaBLE IV—CONTINUED.
AMOUNT OF NITROGENOUS
FERTILIZER?
No. : o Air-dry
Igoft. Nitrogenous Fertilizer. T G | (f;err;:!,?-s of_ Wg; e G.rgrnoms.of
pounds per| fertilizer | nitrl'(;égl grams. nitrogen,
acre. per pot. i per pot. |

413 |Soft Raw Bone.__.| 1840 | 6.696 | .2664 o. T o
AT L6 S el S E B 6.696 .2664 izg 2382
415 ‘: + % LiL T840 6.696 2664 47.4 '283
416 f ‘: USRI S 12T 6.696 2664 47.0 _'333,4
417 g :‘ : el S840 6.696 2664 47.6 ,323;
418 : i Yo 920 3.348 1332 40.8 .2489
419 b i BEREEE 920 3.348 .1332 42.8 .2568
A B 3.348 1332 44.2 2652
421 S - 920 3.348 1332 42.6 2854
422 Y 920 3.348 1332 40.6 .2761
423 |Steamed Bone ..._| 3170 11.537 .2664 49.1

424 :: :: S A ¢ 11.537 .2664 5(1).5 3332
425 2 PR 3170 11.537 .2664 46.5 3162
426 9 IS 3170 11.537 2664 44.1 20911
427 i RS 3170 11,537 .2664 49.7 .3081
428 i i LR Tae 1o 5.768 1332 43.6 .2965
429 i ¢ eee| 1585 5.768 | .1332 43.5 -2784
430 b ‘: casal 11588 5.768 1332 40.2 .2693
431 o o 1585 5.768 1332 42.9 2703
432 weaal YEE8E 5.768 .1832 41.7 .2585
433 |Boiled Bone...... 2650 9.621 .2664 44.3 .2747
434 :: Wl L 2650 9.621 .2664 42.3 .2707
435 3 gy 2650 9.621 | .2664 41.7 2919
136 ) ARy 2650 9.621 | .2664 41.2 .3090
437 ¥ ‘: ...... 2650 9.621 2664 43.4 .3038
438 - :‘ ...... 1325 4.810 1332 40.3 .2499
439 3 RS 1325 4.810 | .1332 39.0 2574
440 y b 1325 4.810 1332 41.8 .2549
441 . Y 1325 4.810 1332 44.2 2343
AP SRR gt A L E 1325 4.810 1332 43.1 .2543
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THE AVAILABILITY OF THE NITROGEN OF
HARD RAW BONE AS AFFECTED BY
APPLICATIONS OF SLAKED LIME.

PoTS 443 TO 467. (SEASON OF 1899.)
By E. H. Jenkins AND W. E. BRrITTON.

noted on page 204 of this Report, we have already made
eral series of cultures in which was tested the availability of
ogen in hard raw bone of various degrees of fineness to
d-top and Hungarian grasses, oats, rye and maize. In none
these cultures was the fertilizer-nitrogen of the bone availa-
to the extent of more than about 12 per cent., while under
“same conditions the nitrogen of nitrate of soda was freely
lable as well as that of cotton seed meal.
Soils from three different places were used in these experi-
jents, but the three were of the same general character; rather
sandy loams deficient in available plant food, 1. e., having
ittle “natural fertility.” They were naturally “leachy” and
iable to suffer from drought more than heavier soils, but in
hese cultures, they contained at all times a sufficient water
ipply (from 50 to 70 per cent. of the water-holding capacity
the soil).
| The soils in these cultures had sufficient available potash,
hosphoric acid and other ingredients of plant food to produce
nuch larger crop than was harvested ; available nitrogen was
efore the one thing lacking and in none of the cultures
‘hard raw bone supply it in any considerable quantity.
" It remained to see whether anything could be added to the
il which would render the nitrogen of raw bone available
thin it.
. Naturally lime was first tried, because its effect in “unlocking
tility” has long been known and commented upon in agri-
tural writings.
In our experiments in 1896, referred.to on page 204, each pot
ceived 10 grams of precipitated calcium carbonate, equivalent
1,850 pounds of carbonate or 1,036 pounds of oxide of lime
acre.

.
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In the two series of experiments referred to on pages 235q
to 270 and pages 271 to 277 of our Report for 1897 (made in
small pots), 50 grams of precipitated calcium carbonate were
mixed with the soil of each pot, equivalent to 13,700 pounds of
carbonate or 7,700 pounds of oxide of lime per acre.

In the experiments referred te on pages 197 to 203 of the
present Report, 9} grams of precipitated calcium carbonate
were added to the soil of each pot, equivalent to 2,600 pounds
of carbonate or 1,460 pounds of oxide of lime per acre.

Lime in form of carbonate therefore has not made available
the nitrogen of the bone. i

In the cultures now to be described was tested the effect of
freshly slaked hydrate of lime.

The pots used were in all respects like those described on
page 197. The glass tubes for ventilating and watering were
a little larger, having an inside diameter of one-half inch.

The pots were brought to a uniform weight of five pounds
by putting in gravel. The soil was taken from the same heap
from which the pots in the series just described, pages 204
to 210, were charged. Fourteen pounds of this soil contain-
ing 15.69 per cent. of moisture was put in éach pot on June
20th.

On July 3d the fertilizers for each pot were carefully mixed
with 16 pounds of the soil, which at the time contained 14.7
per cent. of moisture, and the mixture filled into the pot.
Twenty seeds of Hungarian grass were placed equi-distant on
the leveled surface of this soil and covered one-half inch deep.

To the soil of each pot in the series were added 1.8 grams
muriate of potash (.8737 gram potash), 1.2 grams di-calcium
phosphate and 6.4 grams of fine hard knuckle bone (No. 12201)
containing 4.16 per cent. of nitrogen, or 0.2662 gram nitrogen).

To pots Nos. 443 to 447 inclusive no lime was added.

Pots 448 to 452 received 6.6 grams; pots 453 to 457 received
13.2 grams; pots 458 to 462 received 19.8 grams and pots 463
to 467 received 26.4 grams of freshly slaked but dry lime
containing only traces of magnesia.

The largest dose of slaked lime is equivalent to 0.23 per cent.
of the dry matter of the soil or 0.17 per cent. of calcium oxide.

The equivalent lime per acre is shown in Table V, page 216.
The pots were placed in the summer vegetation house and the
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sater content of the soil was kept by frequent weighing and
: ering between 70 and 50 per cent. of the water-holding
apacity of the soil.

- The plants grew thriftily without accident. During July the
slants in soil to which no lime had been added were strikingly
aller than the others, which matured more slowly. By August
th plants in all the pots had headed. On August 31 the
nts in pots 443 to 452 were nearly ripe. Those in pots 453
0 457 were still green and had much longer and larger heads
than the plants in pots to which no lime was added.

. These differences are well shown by Figure 2 of the plate
ypposite page 216. The heads at the left grew on soil which
ived no lime; those on the right grew on soil dressed
h lime at the rate of 3% tons per acre; those in the center
orew on soil dressed with 174 tons of lime per acre.

- On September 18 the stalks and leaves were cut off, the heads
ing been previously cut as they ripened. The surface soil
as loosened and the stubble with adhering roots was pulled

{‘The average lengths of the stalks with their heads at harvest
were as follows:

Inches
W here no'lime was applied. ouduy i s abe il 42.4
300 ponnds of Hme per acrel. o o o n B a 42,0
3600 ‘8 i P s Al 41.8
5400 @ - T s e O B R e D 41.0
7200 2 <t LR R 7 et L SR AR 41.4

- The heads were weighed in air-dry condition and nitrogen
"éAtermined in them. The stalks, leaves, stubble and roots from
each pot were dried together and the percentage of nitrogen
determined in them.

- The results appear in Table V, page 216.

Discussion of the Results.

‘, A comparison of the cultures in pots 448 to 457 with those in
Pots 403 to 407, see page 209, is instructive.

" These two sets of cultures were in pots of the same size
,d shape, filled with soil from the same thoroughly mixed
and uniform heap—the quantity of soil was larger by 11%5
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of lime added was the same in all cases, the planting, Watering.

and care were alike and the seed was from one common stocle
Thf: only apparent difference between the two was that th;
series 403 to 407 was planted on-June 7th with 20 seeds 0;
Hungarian grass and harvested August zoth, while the series
4g§hto 452 was planted on July’3d and harvested on Septembey
18th. '

Following is a comparison of the average yields per pot:

Air-dry Crop. i
gr;'ms.rop Nmoggrz\rr‘ngf Crom
Pots403-407 2. s 50l dm 39.7 0.2967
113
d4d8=As2c i Ll o alL e BN 0.3I12
Difference ... .Lii... i 3.7 .0145

The cultures planted in July yielded about 10 per cent. more
of air-dry crop and 5 per cent. more of nitrogen than those
planted early in June.

This difference is probably due to the more favorable condi-
tions as to heat under which the cultures 448 to 452 made their
early growth. .

.A study of the table on page 216 shows that the yields of
air-dry crop and of crop-nitrogen were fairly uniform in the
five pots of each group which represented a different dose of
lime, the difference in crop-nitrogen of any one yield from the
average of the five being in the extreme case 8 per cent. and in
most cases much less.

The average yields per pot in each series may be summarized
as follows:

Total Crop. Crop-Nitrogen.

T
No lime added Nos. 443447 -coe--._ g;‘:; (:‘)Z.f;gl;é
6.6 grs. lime added ** 448-452_..._.__ 43.4 0.3II2
13,2 e R e s i 46.9 0.3988
20,81 SRS s8R s 57.9 0.4979
2004, SIS SRV 10632467 LIty 58.3 0.5559

SUMMARY.

1. An application equal to 1,800 pounds of slaked lime per
acre decreased the yield of grain by 11 per cent., of straw
(including roots and stubble) by 19 per cent., and of crop-
nitrogen by about 14 per cent.
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An application equal to 3,600 pounds of slaked lime per
instead of further decreasing the yield, increased the
d of grain by 13 per cent. and of crop-nitrogen by 10 per
t., while the yield of straw and stubble was 14 per cent. less
n where no lime was applied.

Applications equal to 5,400 and 7,200 pounds of slaked
per acre increased the crop as follows:

. PERCENTAGE INCREASE OVER CROPS FROM SoIL TO WHICH NO LIME

WAS ADDED.

5400 pounds of 7200 pounds of
lime per acre. lime per acre.
Per cent. increase of grain.._.___.____. 36.8 43.7
L & straw® cul oot 1.2 1.9}
e i crop-nitrogen....38.1 54.1

these cultures, therefore, in which hard raw bone was
as a fertilizer, applications of large quantities of slaked
(two and three times as much lime as bone) increased
grain in the crop by 36 to 44 per cent. and the crop-nitrogen
38 to 54 per cent. over the yield from pots to which no slaked
e was added; but the yield of straw was not increased
‘the use of lime. From this series alone cannot be calculated
. actual percentages of the fertilizer-nitrogen recovered in
crop, for the yield of crop-nitrogen from the soil without
ilizer is not determined nor the effect of the lime in making

he soil-nitrogen available. Further experiments are being

de on these points. These cultures, however, prove that
aked lime has made very much more available the nitrogen of
e soil, or more probably, the nitrogen of the bone which with-
t lime was almost inert as a fertilizer.

* Includes roots and stubble. t Decrease.
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TaBLE V.—EFFECT OF LiME oN THE AVAILABILITY OF Hagp
Raw BoNE. CuULTURES OF HUNGARIAN Grass,

?uagtiq; E uivalent | Weight of A Weight of Nitrogen in| Total Air- | Totg) Ni-
oF | Sasais |Speealine | “firdy” | Nirogen | ISR *Rootsy " | U0F roight | trogen o
Pot.|pot, grams, pounds. grams., . grams. |Roots,gms.| grams, grams, g,.;’,g;.
A Y N e .
443/ None None 14.6 .1986 37.5 1538 52.1 .3524
444, H 17.3 | .2232 | 36 1444 54.4 .3676
445 - 15.7 | 1963 | 35.3 1447 51.0 .3410
446 . o 15.7 -2198 37.5 1575 53.2 3773
447 ¢ H 14.7 | .2308 | 34.3 1337 49.0 .3645
448 .0 1800 14.8 .2072 28.6 II15 43.4 .318 ' )
o : s .1263 20.4 i 4;0 .30727 FIGURE |. California Privet with Various Nitrogenous Manures.
450 13.5 .1809 9.5 .1239 43.0 .304 See page 217.
421 13.8 .1960 28.7 1177 42.5 3137 b
452 13.8 .1960 30.2 1148 44.0 .3108
453, 10.0 3600 16.8 .2386 33.4 .1403 40.2 .3789
454 17.9 .2578 30.9 1483 48.8 4061
455/ 19.2 .2784 30.0 .1350 49.2 4134
456 17.8 | .2599 | 306 -1346 484 -3945
457 18.4 2742 29.5 1269 47.9 4011
458/ 15.0 5400 20.9 .3198 373 .1790 58.2 .4988
459 2I1.9 .3351 34.8 .1670 56.7 .5021
460 21.2 .3074 37.2 ¥ 58.4 4785
461 19.9 3144 34.2 1710 54.1 4854
462 22.8 3511 39.4 1734 62.2 5245
463, 20,0 7200 21.8 .3444 35.9 .1687 57.7 5131
464 20.7 .3830 28.8 .1987 49.5 5817
465 24.1 .3904. 34.2 .I9I5 58.3 .5819 |
466 23.3 .3658 36.5 .1898 59.8 .5556 “
467 22.2 .3331 42.0 2142 66. 5473 )

*CaO in form of Ca(OH),.

A

Y ]
o i A s Bt

FIGURE IlI. Heads of Hungarian Grass.
See page 213.
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SSERVATION OF THE EFFECTS OF NITRO-
US FERTILIZERS ON CALIFORNIA PRIVET.

By W. E. BrirTon.

connection with the propagation of California privet
trum ovalifolium), for use as a hedge, a single observa-
made on the fertilizing effect of nitrogen in form of
, cotton seed meal and ground bone. Five dozen plants
ly equal size, grown from cuttings of the previous
fter washing the soil from their roots, were potted off
inch standard flower pots.

soil into which they were thus transplanted was
ely sandy, consisting largely of disintegrated red sand-
and practically free from humus. It was screened
h a sieve with four meshes to the inch. With the 1,300
ms of this soil used in each pot were mixed one gram of

ate of lime, 0.8 gram of dissolved bone black and 0.4

muriate of potash. No nitrogen was added to the soil
d for twelve of the pots. But to the soil for each of the
er pots was added 0.2 gram of nitrogen. .
each of twelve, the nitrogen was in form of sodium nitrate,

lve others in form of cotton seed meal and in twelve
s in form of fine hard raw bone.
e pots were watered on the surface in the usual way, but
d saucers were placed beneath them to prevent loss by
ing and about a month after setting the plants began to

the potting was done in December, 1898, some of the plants
ssomed in the summer of 1899, and in October the test
discontinued.
Ihe plants in soil to which nitrate had been added were much
than any others, and the foliage was of a darker green
. Those in soil to which cotton seed meal was applied
de only a fair growth, while the effect of the bone fertilizer
carcely apparent.

gure 1 of the plate facing page 216, prepared from a photo-
ph, well shows the growth caused by the different forms of
O0gen. The plants marked ‘“‘check” had received phosphoric
and potash, like the others, but no nitrogenous fertilizer.
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Check plants

: While this observation has no im
tive agricultural value of the sever

striking illustration of the differences of
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ment. '
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al forms of nitro
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MMERCIAL FERTILIZERS FOR FORCING HOUSE CROPS. 2I9Q

& JH}.E‘USE OF COMMERCIAL FERTILIZERS FOR
: FORCING HOUSE CROPS.

By E. H. JenkinNs AND W. E. BriTTOoN.*

s Station for 1895, pp. 75 to 98; 1896, pp. 205 to 221, and
1897, pp. 278 to 308.

'XPERIMENTS WITH TOMATOES. SUMMARY OF THE

.~ WORK EXTENDING OVER FIVE YEARS, 1894-1899.

inning with the season of 1894-1895, experiments have
| conducted each season with soils and fertilizers for grow-
tomatoes under glass. One crop was grown the first sea-
n and two crops each of the other seasons, making nine crops
all. The results and chief points of interest are given in

paper.

Cropr oF 1894-1805.

[Report for 1895, page go.]

. It was found that tomatoes which were normal in size,
lor, taste, and chemical composition could be grown in a soil
oal ashes and peat moss by the aid of fertilizer chemicals.
ield of two or more pounds per square foot of bench space
n be obtained in this way, such a crop taking up in vines and
ruit, fertilizer ingredients at least equal to the following:

Bt Grams. Pounds. Ounces.

. Nitrogen.._.... 168 equivalent to Nitrate of Soda -..._. 2 5

. Phosphoric Acid 65 L Dissolved Bone Black o 13
Beiash ... 362 % Muriate of Potash ... 1 9

j Nearly four-fifths of this fertilizer went into the fruit.
From the weights and chemical analyses of the ripe fruits
was found that each 100 pounds of tomatoes removed from

> 501l approximately :

Ounces. Ounces.
Nitrogen.._....... - 2.2 equivalent to Nitrate of Soda.... ... 14
Phosphoric Acid -.. 0.9 L Dissolved Bone Black. 5
Wiotash . ......... 4.6 “ Muriate of Potash -_.__ 10

The experiments in this series have been planned and this paper pre-
ared conjointly by the authors. The cultural work has been done by
. Britton. All the chemical work involved has been done by Messrs.
nton, Ogden and Mitchell.
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3. Plants grown in the soil of coal ashes and peat moss With :
1th<

very )

out the addition of fertilizers produ
small tomatoes each. ¢ A
4. Of the three varieties, Acme, I
. i , Ignotum and Dwarf
pion, the ﬁrst,gave the largest yield in the soil of coalCham‘
and pe.at, while Ignotum yielded best in compost .
Champion proved an unprofitable variety. ‘
5. The tendency to bear double flowers whi
‘ _ ich produce i
lar ‘sl?aped fru%t, seemed to bear no relation to the quan:il;egw
fertilizers applied, soil, or to the variety. The same plant L
duced both single and double blossoms. "

Dwarg

Cropr oF 1895-1896.
[Report for 1896, page 220.]

6. Thls: season ‘two crops of the Lorillard variety were grown
plants being set in the benches about October 1st for the fir t,
crop and February 14th for the second crop. With e usl
?mounts of fertilizers the first crop was only seven—tenth(sl :s
da;}ie (a)lfs tezil;ei\c;;iefl account of less sunlight during the short

7. The largest quantities of nitrogen, phosphoric acid and
potash taken by any one crop (Plot 30, Feb. to July 1896) per
100 square feet of bench space were as follows: ,

53 Grams. Pounds. Ounces.

iJllltrogen :_.__?_.-226 equivalent to 3 10 Nitrate of Soda.

PO:):S;;Ihorlc Acid-. 74 :‘ I o Dissolved Bone Black.
A e ¢ I 12 Muriate of Potash.

Les's th.an two-thirds of these fertilizer ingredients were
contained in the fruit. Of course much larger quantities should
be present in the soil. i\

8. With the larger quantities of fertilizer chemicals used on
the plots this year, larger amounts of nitrogen, phosphoric acid
and potash entered into the composition of the fruit. Every
100 pounds of ripe tomatoes took from the soil: :

: Ounces. Ounces.
Ilj};trogen.. ..... et sl 2.9 equivalent to 18.2 Nitrate of Soda
Po;):sphhorlc Acid L 'rl2 :: 7.5 Dissolved Bone Black.
.............. 5.0 10. Muriate of Potash,

9. By tbe use of fertilizer chemicals, and a soil composed
of anthracite coal ashes mixed with three per cent. of peat moss
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e was no difficulty in growing a larger crop of tomatoes
1 could be obtained from a rich compost either with or with-
e addition of fertilizer chemicals.

During the ripening season the quantities harvested each
were somewhat more uniform from the compost. Two-
of the whole crop from the coal ashes and peat was
ested within one week.
_ Roots growing in coal ashes and peat were free from
natode galls, while those in compost were somewhat affected.

Crops OF 1896-1897.
[Report for 1897, page 293.]

Two crops of Lorillard tomatoes were grown in compost

in a soil composed of bituminous coal ashes and peat. The

ts of the tests may be summarized as follows:

The yield from compost was larger where no fertilizer
cals were used. The addition of chemicals seemed to
ess the yield.

3. From a mixture of bituminous coal ashes and peat with
ilizer chemicals added, larger crops were produced than
a rich compost of turf and manure.

Tomatoes are much more productive when grown in a
ixture of coal ashes and peat than when grown in coal ashes
ithout the peat.

15. In the tests here reported, the plants growing in compost
ielded more fruit during the first month of the ripening season
an those in the ashes and peat. From then on the weekly
d was largest from the plots of coal ashes and peat.

216, There seems to be no great difference in value between
racite and bituminous coal ashes when mixed with peat and
sed as a soil for growing tomatoes.

'17. The best yields of tomatoes were obtained from the soil
coal ashes and peat to which had been added per 100 square

t of bench space:

6.4 pounds of Nitrate of Soda.
Dissolved Bone Black.
Muriate of Potash.

“

X
2.4

3

:'_ he amounts of fertilizer chemicals which can be used with
rofit depends on the season of the year in which the crop is
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?1ts)ed. Thf'l crop which is in the house from 'September t
re ruary fwxll not bear as much fertilizer as the following 0n0
growing from Febru.ary to July, on account of the smal i
amount of sunlight in the first period which the pl 3
utilize. 4 PR
118. Plant§ which r'eceived large quantities of freely solubj
plant .food in the soil of coal ashes and peat had much Je 3
extensive root systems than those in the same soil less heaviIS;

fertilized or in compost. 4 i
bk post, and when full grown, wilted more

Crops oF 1897-1898.
[Hitherto unpublished. |

In this season two crops were rown.
the .Lorillard variety forp the ﬁrsgt c:"g; agge fgiallfevzzze 0;
Lor111ar.d, Acme, and Essex Hybrid were used, two plam'cso I;f
each being set in each plot. The compost and coal ashes plots -
were made to alternate with each other throughout the hgu §
To each plot of coal ashes and peat were added : g

65 grams Nitrate Nitrogen from 411.64 grams of Nitrate of Soda

o 13 T X ‘e
24 é g;gan;c ‘ 4t 158 700. w-ft Cotton Seed Meal.
AT POtoas;;] oric Acid : 141.36 £ Dissolved Bone Black.
S 215 N Muriate of Potash.

Ff(i)r the second crop the quantities of fertilizers removed by

e nrst crop were replaced. The plants were positively injure&

:vsef rels;fltf oi(?i the’I}l?rge quantities of fertilizers and small yields
rere obtained. i i i i i

il ¢ chief points of interest in the trials are as

19. Quantities of fertilizer chemicals consisting of

Ounces. Pounds. Ounces,

Nitrogen ...___. 28 equivalent to 8 Nitrate of Soda.

: 2 11 2 Cotton Seed Meal
Phosphoric Acid 6 “ X eal.
Potash i 1 Dissolved Bone Black.

......... 21 b 3 4 Muriate of Potash.

tf)ort'heach 100 jquare feet"of bench space proved excessive for
oth crops iti inj
= yield%) and positively injured the plants as well as reduced

20, In the SEColld Cr Op L()Il]]ald was p 0 l't Acme
as super 10r t € hel‘
Or ]:‘Ss}: II) bllj 1[:[ fCIClIlS.
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Crops oF 1898-1899.
[Hitherto unpublished.]

: 'Two crops of Lorillard tomatoes were grown : Sutton’s “Best
£ All” was used in one plot in the second crop. Soils of

JJots throughout the house. Each combination of soil and
fertilizers was made in triplicate sets, the plots being in various
rts of the house. Three plots were filled with compost which
d been ‘“sterilized” by heating for one hour with steam.
itrogen was furnished to different plots of coal ashes and peat
form of nitrate of soda, cotton seed meal and fine bone,
espectively.

" The chief points noted in the results are as follows:

~ 21. There was practically no difference in the average yields
om plots dressed with nitrogen in nitrate of soda, cotton seed
eal or ground bone. The yield from plots dressed with bone
was slightly below the others.

~ 22. The soil of coal ashes and peat on the average yielded
more tomatoes than the compost.

. 23. “Sterilizing” the compost by heating for one hour with
'steam caused it to produce a heavier growth of plant, and a
smaller yield of fruit.

24. A poor subsoil which was used in the benches, whether
rtilized with chemicals or not, produced only about one-third
as much weight of tomatoes as the compost.

. 25. Sutton’s “Best of All” gave a slightly larger yield than
Lorillard as well as fewer and heavier fruits per plant. It was
mewhat later in blossoming and maturing fruit. It does not
appear to be greatly superior to Lorillard as a forcing variety.

Methods of Pollination. Tomatoes grown under glass will

“and tapping the flower from above with a pencil or small stick.
/ ;Fhe jarring of the flower shakes the pollen into the spoon and
f?iirings the stigma in contact with it. We have always found
this method satisfactory. A visitor related his success in effect-

ing pollination by pulling away the corolla of the flower after
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it had fully opened. In the tomato flower the stamens are
united to the corolla and in tearing this off the anthers are
broken open and the pollen, if ripe and dry, escapes into the ajr
and some usually reaches the pistil of the flower and fertilizes it

In growing the second crop of tomatoes described in this:
paper, this method of pollination- was given a trial in a fey
small plots wholly outside the fertilizer experiment.

Blossoms pollinated in-this manner produced as many fruits
as where the spoon method was used, nearly every one setting,
The spoon method, however, took less time, and it seems more
likely to effect cross-fertilization, which, on the whole, is prob-
ably to be desired if the grower wishes to improve his strain
or variety of plants.

II. OBSERVATIONS ON GROWING LETTUCE UNDER GLASS,

In the 19th Report of this Station for 1893, pp. 93-95, is an
account of some experiments in raising lettuce under glass,
which showed that:

1. Lettuce of good quality was grown in soil made of coal
ashes and peat moss dressed with fertilizer chemicals.

2. The lettuce crop—roots and heads—took from such a soil
the following quantities of the elements named, per 1,000 heads:

Grams. Pounds. Ounces.
Nitrogens. ..l o 282.6 equivalent to 3 15 Nitrate Soda.
Phosphoric Acid- 87.7 *¢ 1 2 Dissolved Bone Black.
Botashiss c1ith o0y 621.0 i1 2" 10 Muriate.

3. To supply this plant food to the soil, it was necessary to
mix with the coal ashes and peat the following quantities of
fertilizers per 1,000 plants or per 387 sq. feet:

Pounds. Ounces.
NitrateioftSodas i iy 2ol Bl oe 9 13
Dissolved ' Bone!Black ... L. oo 2 15
MuriateotiPotashoe 5 S oo B0, D 3 8

Lettuce has been raised in the forcing house every year since
1895, and a brief account of our observations follows:

In nearly all cases only the Boston market varieties were
planted.

The seed was sown in flats, and when the plants were large
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ough to handle they were pricked out in the benches, 4 inches
‘apart each way. Later the plants were again transplanted and
then set 8 inches apart in the trial plots.

- In 1806, twenty plots on the center bench of the newly com-
pleted forcing house were planted to white tennis ball lettuce,
_each plot being 534 inches deep and having an area of 14.5
square feet.

. Ten of these plots were filled with a rich compost of rotted
turf and horse manure and ten with coal ashes, sifted through
| a sieve with 4 meshes to the inch, with which 5 per cent. of
" peat moss, passed through the same sieve, had been carefully
 mixed.

. During the season 3 crops of lettuce were grown on each of
- the plots.

* 1. Sub-irrigation was practiced in two plots of each kind of
' soil, but the yield of lettuce was smaller than where surface
| irrigation was employed. ‘

2. With the mixture of coal ash and peat moss, an applica-
tion of 162.9 grams of nitrate of soda, containing 26 grams of
" nitrogen per plot, with 49 grams of dissolved bone black—
equivalent to 8.1 grams of phosphoric acid—and 88.8 grams of
muriate of potash—equivalent to 44 grams of potash—gave as
- good results as any larger amounts of these ingredients.

. 3. The yield from plots of coal ashes alone was decidedly less
' than from the mixture of ashes and peat moss.

" 4. From the compost soils to which only small quantities of
~ nitrate were added, no larger yields were got than from the
. corresponding ashes and peat plots, but when to the compost
~ were added the same amounts of fertilizers as to the ashes and
~ peat, the yields were larger from the compost. In all cases
~ more marketable heads were got from the compost plots.

~ In the experiments of the next season, 18961897, a mixture
. of from g to 12 per cent. of peat moss with coal ashes proved
~ to be a better soil medium for lettuce than mixtures containing
~ less than that amount.

For these tests the following quantities of chemicals were
 mixed with the soil of each plot:

Nitrate of Soda....-.--- 231 grams, equivalent Nitrogen._...... 32.5
Dissolved Bone Black. 47.7 £ Phosphoric Acid 7.1
Muriate of Potash_.___ Q5 BA LY tt Potash ol i 300 447

18
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In soil containing twelve per cent. of peat moss 1

000 plan
—roots and heads—removed : e ANt

Nitrogen ._._.___ 443 grams, equivalent to 614 1bs. of Nitrate of Soda
Phosphoric Acid. 185 U 3 ‘“  Dis. Bone Blaci<
Botadhrotll oo b (10 P L 3% ‘“  Muriate of Pota.s],‘

In 1897-18¢8, the black sWamp muck of this neighborhood
(Beaver Swa'mp), which contains no fiber, proved quite inferior
to peat moss as a soil medium.

A number of comparisons were made of the growth of

lettuce on rich compost and of its growth on the same king
of compost which had been “sterilized” by heating it for one
hour with live steam, which raises the temperature of the soil
to above 100 C.

Rawson’s Hot-house and Grand Rapids were the varieties
used, 18 plants of each being set in each plot.

In every case a better crop was grown on sterilized soil than
on the corresponding plots untreated. Lettuce transplanted
~only once was much larger and heavier than that which was
twice transplanted. Fertilizer chemicals depressed the yield in
each case, while the addition of lime did not greatly affect the
weight or quality of the crop. The following table shows the
results obtaified from these cultures:
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and figured on page 309, it is unnecessary to further describe
them here, except to state that the carnation cultures occupied
the plots 174 to 185 of the house F, which is shown on page
' 228 of the present report.

~ In the season of 1897-1898 the yields of carnation blooms
were rather small and the differences between the yields of
plots differently fertilized were not striking.

- Many plants, too, were injured or destroyed by the stem-
'xdt disease, all of which made the tests quite unsatisfactory
for the purposes of our experiments.

~  In the season of 1897-1898 the largest number of blooms per

\dissolved bone black and muriate of potash had been applied
‘at the rate of 620 grams, 154 grams and 422 grams respec-
tively per 100 square feet of bench space, while the compost
~without fertilizers gave a slightly smaller yield of blooms than
' the soils made of coal ashes with 3 per cent. of peat to which

-solved bone black, and 844 grams of muri

ate of potash per 100
- square feet of bench space. :

EXPERIMENTS OF 1898-1899.

NUMBER OF PLoT. 192 | 193 J 200 | 201 | 202 | 203 | 204
] H o X BT 1 |
Compost Soil, h Steri | Steri- | o2t | ool | oot | N | sters
P how teated .| B | el | v e | | g |
H A ) Tert, 7|07 Fert, ; RS 3 [~
: ?V\:fertlllzed .................. C?:]n;‘:;\ Lime. Clcnaelr:x Lime. ‘\ o o) ! o
Number of transplantings...__.. 200|152 i 2 2 “ 2 I ‘ 2
Yield grams. 4 T G R 7‘ i
Hot-house, 18 plants_._.... 1206 | 1224 | 702 | 1 3 ‘
] . 18 plantsloi i atitar 080 | 1098 | 1080 | 1172
Grand Rapids, 18 plants__.______ 1989 J 2096 | 1188 | 1434 | 1984 | 2236 ! 2157,2
Total weight, both varieties, gms.| 3195 3320 | 1890 | 2514 ‘ 3082 | 3316 ‘ 3324

III. CARNATION CULTURES, SEASON OF 1898-99.

This work is a continuation of the experiments described in
the Twenty-first Annual Report of this Station for 1897, page
293, and as the house, benches and plots were there described

Soils and Fertilizers—Seven of the plots (174 to 180) were
. filled with a mixture of 184 pounds of bituminous coal ashes
- and 5% pounds of peat moss, both sifted by passing a wire
- screen having four meshes to the inch. Two plots (181 and
182) were filled with sterilized* compost, and three others (183
to 185) with unsterilized compost. X

To all the plots which were filled with ashes and peat, as well

- as to plot 184, filled with compost, were added commercial fer-

1019 P
2808 . tilizers in the quantities given on pages 231 and 232.
*3‘;; The fertilizers used were nitrate of soda with 15.82 per cent.

~ of nitrogen, cotton seed meal with 4.48 per cent., bone dust with

* The sterilization was done by heating for 60 minutes in steam, as
described in our report for 1897, page 310. Examination in the laboratory
~ has shown that this method destroys all molds and yeasts, with their

spores, and with few—and in many cases with no—exceptions, destroys all
~ forms of bacteria which will grow in presence of oxygen. With this
explanation we use the term ‘‘sterilized” in this paper to describe soil -
~ treated by the method referred to.
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4.04 per cent. of nitrogen and 19.98 per cent. of phosphoric
cid, dissolved bone black with 16.97 per cent. phosphoric acid
and muriate of potash with 46.63 per cent. of potash.

. In every case the fertilizer was thoroughly mixed with the
“whole body of soil before it was put into the plot.

~ The plots were filled on September 15th, 16th and 17th.

. Plants—The plants were obtained from a neighboring carna-
n grower early in May, and were making good growth when
eived. They were planted in a sandy and not over-fertile
1 in a dry, situation and made a rather slow growth during
season, Sthough the plants were doing well when trans-
ferred to the house, September 19th. Six plants each, of Day-
break, Thomas Cartledge and Lizzie McGowan varieties (mak-
g eighteen in all) were set in each plot, with the exception of
‘plot 183, which not being of full size, received three Thomas
Cartledge plants and six of each of the other varieties. A few
the supposed Thomas Cartledge plants proved to be Eldorado.
‘The Lizzie McGowan variety was seriously damaged by the
‘stem-rot disease which is mentioned in a note at the end of this
per.

- Notes During Growth—The day after setting the plants the
il was moved away from the base of each stem and the stems,
ter drying off, were coated with Bordeaux Mixture. Adfter
the mixture had become dry the soil was replaced; two months
later this treatment was repeated, the object sought being to
learn if by this means the plants could be kept free from the
“disease known as stem-rot. A fuller discussion of this disease
‘and treatment appears on page 230.

On October 18th the plants were beginning to grow and buds
‘were appearing on the Daybreaks. The Cartledge plants suf-
_fered from “rust” and “spot,” which was soon checked by
' picking off all diseased leaves and spraying occasionally with
- Potassium sulphide solution, one ounce of the sulphide in two
gallons of water, to which a little fir-tree-oil had been added.
] ‘The Lizzie McGowan variety was least subject to disease at
first, but did not grow as fast as the others and later in the
- season was seriously injured and many plants killed by stem-
‘tot. On December gth Daybreaks were beginning to blossom
freely. On March 10th red spider became troublesome in the
- South end of the house, and a spray of water was applied as a
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remedy. This doubtless aggravated the stem-rot disease
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I—AVERAGE YIELDS FROM DIFFERENT ForMS OF

CoMPOST.

TasLe IL.—CarnaTioN CULTURES 1898-1899.
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Plot 178, to which bone was added, yielded a larger number of

blooms than any other. The blooms, on the average, were nog

larger than those from plots where nitrate or cotton seed mea]
| g /

was used. :

The nitrate plots produced blossoms$ having a greater average
weight, diameter and length of ,stem than those from plotg
where other forms of nitrogen were used.

Blooms of average size and quality from plots 175,
were analyzed. Also a sample was taken from plots
and 183 to represent the compost soil. Ten blossoms of each
variety, making thirty in all, composed each sample. The
samples from the coal ashes plots were drawn from the plots
baving the larger Quantity of nitrogen from each of the three
different sources.

Assuming the composition of the blooms grown in soil with
less nitrogen to be the same as that of the samples, the average
yields (weight) of flowers from each source of nitrogen
removed from the soil the following quantities of nitrogen,
phosphoric acid and potash:

177’ 179:
181, 185

SOoURCE oF NITROGEN. REMOVED 1N BLOOMS,

Phosphoric
Acid.

Nitrogen. Potash.

37.5 gms. in Nitrate of Soda ______ 8.71 gms, 3.48 gms. 15.03 gms.
52.5 ‘“  Cotton Seed Meal ____ 933" B s .52 £
52.5 fEmySHoTTenti Sal s Nt 0l G OE ¢ ToLEEs & 14.70 ¢
Compost unsterilized _____________ T3 Bluggg) 15,26
& sterilizedss wsn by 1 S .26 & ) iy LR 2T 73 o

Ten thousand blooms of Daybreak, Cartledge and Lizzie Mec-
Gowan varieties in equal numbers, grown in soil of coal ashes
and peat, fertilized with nitrate of soda, dissolved bone black and
muriate of potash, weigh 214 pounds and contain 373.81 grams
of nitrogen, 149.35 grams of phosphoric acid, and 645.06 grams
of potash. These quantities are equivalent. to 5 pounds 2
ounces of nitrate of soda, 1 pound 15 ounces of dissolved bone
black, and 3 pounds 1 ounce of muriate of potash.

The same number of blooms grown in compost soil weigh
178 pounds and contain 388.27 grams of nitrogen, 405.17 grams
of phosphoric acid and 756.20 grams of potash equivalent to
5 pounds 5 ounces of nitrate of soda, 5 pounds 5 ounces of dis-
solved bone black and 3 pounds 7 ounces of muriate of potash.
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is interesting to note that the flowers gathered from th:; ‘
s filled with the mixture of coal ashes and peat.t.noss aflh
zed with cotton seed meal as well as those fertilized wit

- e from the nitrate plots, while the .gx:eatest quantity was
up in the blossoms from the sterilized compost.

looms from bone-fertilized plots contained a larger per-
substance was found in flowers from the nitrate plots. The

reatest quantity of potash was removed in the blooms fliom
e sterilized compost and the smallest from the coal ashes plots
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THE STEM-ROT DISEASE,
By W. E. BRITT.ON.V

In our experiments of 1896-1897, Report of this Station for
1897, page 2903, the William Scott variety of carnation was
attacked by a disease known among growers as “Stem-rot” ang
“Die-back.” Dr. Sturgis* found it to be caused by a fungus of
the genus Fusarium, which develops in the stem of the plant
at or just below the surface of the ground and so fills the ducts
of the stem with its vegetative and fruiting threads as to wilt
the plant and finally kill it by cutting off the water sdpply of
the stem and leaves. The fungus occasionally fruits on the
stems of the dead plants, appearing there as a pinkish mold.
Other investigators have recorded similar diseases of cotton,
tomatoes, melons and watermelons, caused by species of
Fusarium. During 1897 the writer found snap dragon (Antirr-
linum) plants affected with a similar disease. These plants
were growing in the field near carnations, and about half of
them wilted gradually and finally died. In a few cases the
characteristic pink mold was found on the stems and under
the microscope the spores appeared to be identical with those
from the carnations. In the fall of 1808, asters sent to the
Station showed what seemed to be the same disease. The stems,
placed in a moist chamber, were soon covered with spore
masses of a salmon pink color. It seemed probable that the
carnation, snapdragon, and aster plants were attacked in a
similar manner by the same or by closely related organisms.
This was pointed out by the writer in an article published in
The American Florist for November, 1898, and afterward re-
printed in Gardening, Vol. VII, No. 1 53, page 138.

Just how the plants become infected has not been definitely
determined, but probably the spores live over winter in the soil
and gain access to the plant through the roots or stem beneath
the surface of the ground. Attempts to inoculate healthy
plants above ground failed, while seemingly healthy plants one
after another became diseased in the field as well as after being
set in the forcing-house benches.

* Report of this Station for 1897, page I17s.
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B in 1896—1897, and in 1897-1898 the William Scott var%ety was
‘. Badlv diseased with stem-rot that it was afterward discarded
"1: our ‘cultures. The Lizzie McGowan proved to be the next

nost susceptible variety.

et in the house on September 1g9th. On the following day the
was removed around each plant to the depth of about two
1 ves, and after the stems had become dry on the surface they
were painted over with Bordeaux Mixture prepared from five
pounds sulphate of copper, five pounds of lime and fifty gallons
water. When the fungicide had become dry upon the stems
e soil was replaced.

- On November 12th one plant of plot 184 had died from stem-
rot and was replaced.

~ About two months after the plants were set in the benches
the Bordeaux Mixture treatment was again applied.

On December gth a dead plant in plot 176 was removed and
placed. On the 2oth a diseased plant was taken from each
plots 174 and 185, and apparently healthy plants were set
their places. During January and February several plants
ed from stem-rot, but all were of the Lizzie McGowan
riety. During the first part of the season and as Iong. as the
supply lasted healthy plants were set in plac.e of the d1sea.sed
ones, but these soon became diseased and died. At the time
e plants were removed from the benches on June 29th, the
| stem-rot had killed::

11 plants in plot 174
3 “ j: 75 1 soil consisting of Coal Ashes
7 X0 and Peat.
I ‘" ‘e I77 & :
A (L (L 178 | Average number of diseased
1 ‘s ¢ 179 plants per plot 4.3.
4 e ‘e ISO
‘e “c 8
:(3) e e iS; Soil consisting of Compost. !
By e 183  Average number of diseased
3 g
L e 4 184 plants per plot 3.4.
8 ‘6 ‘e 185 J

- One diseased plant in plot 180 and one in plot 184 were
~ of the Thomas Cartledge variety. All others were Lizzie Mc-
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Gowans. It must be remembered that only six plants of this '

variety were set in each plot at the beginning of the experj
ment, and that more would doubtless have died had the pract'm
of resetting been continued to the end. 3
The loss from diseased plants {vas slightly greater in the gg;
of coal ashes than from comppst. %
The fact that seemingly healthy plants one after anothe
became diseased and died after setting in the benches wherg
diseased plants formerly stood, not one of them escapin
attack, is a strong indication that infection takes place beneatg
the surface of the soil either through the stems or roots. Coat-
ing the stems with an active fungicide did not save the plants
as it would probably have done if the fungus entered the sten;
of the plant near the surface of the ground. Whenever the
upper portion of the plant exhibited symptoms of the stem-rot
an examination showed that the root-system was badly dis-
eased or nearly dead. Removing a diseased branch has never
saved a single plant so far as the writer’s observation extends.
These facts lead him to suspect that the fungus gains access to
the tissues of the plant either through the rootlets or through
some portion of the root-system considerably below the surface
of the soil, and that when the top begins to wilt, the plant is
already in the last stages of the disease. :
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TE REGARDING THE EFFECT OF THE WINTER
3 UPON CHESTNUT GRAFTS AND CIONS.

By W. E. BRITTON.

ome experiments in chestnut grafting were described in
Twenty-second Annual Report of this Station for 1898,
e 276. In the conclusions therein presented it was stated
t “from a single season’s experience (1898) it would appear
t the best time for grafting chestnuts in this vicinity is from
y 15th to June 15th.” The work was continued during the
son of 1899, and as the winter of 1898-1899 was an excep-
nally severe one, injurying many plants and trees that are
ally considered hardy in this latitude, it is well to note the
ffect of the season upon the chestnut grafts. Nearly all the
8 grafts were cut back severely in the spring of 1899 for
 purpose of obtaining cions. Upon examining the grafts set
1 1898 during the summer of 1899, it was found that the
arly set cions, that made the largest growth, withstood the
ects of the winter better than those set late in the season.
ns set later than June 15th were all dead, and in some cases
he stocks had been killed back to the ground. One cion set
[ay 6th, which made a growth of over six feet in 1898, lived
ough the winter and made a total growth of over twenty-one
t in 18gg. Others set the same day and which grew well
n 1898, also made a good growth in 1899 and were then killed
resumably by the extreme drought which prevailed through
 the latter part of the season. So that with the combined effect
of winter and drought, the percentages of cions set in 1898 and
‘now alive is very small.

~ About one hundred cions were set in 1899. These were cut
for the most part from grafts of the previous season, and
‘though they appeared to be in good condition at the time of
utting, many of them had suffered injury and after storing
for a few weeks in the usual manner turned black under the
'-?ba.rk and were unfit for use. Some of the cions which had
* been set early turned black in a similar manner, and under these
:ﬁonditions it would have been a waste of time and money to
Carry on extensive grafting experiments. A few lived, how-
ver, and made good growth during the season. Others started
" and were killed by drought, so that very few are now alive.
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INSECT NOTES._
By W. E. BriTTOoN.

The season of 1899 being remarkable for the cool weather
and the small rainfall during the summer months, was especially
favorable for the development of insect life. A large propor-
tion of the insects sent to tlfe Station for identification were
scales. This may be an ‘effect of the agitation and discussion
over the San José Scale and indicates that fruit growers them-
selves are now looking for scale-insects in their orchards and
nurseries.

The following notes are suggested by observation and cor-
respondence :

A New Enemy of Peas—During the first week of July, both
garden and sweet peas growing at the Station were seriously
injured by a species of plant-louse. Soon after, specimens were
received from Plantsville, Wolcott and several places about New
Haven. Growers had never been troubled by similar pests
before. Much injury to the pea crop was also reported in the
canning districts of Delaware and Maryland. The pest was also
found in Virginia, North Carolina, Pennsylvania, New Jersey,
New York, Vermont, Ohio and Canada. A remarkable feature
of this attack is that it was caused by a new and undescribed
species previously unknown to entomologists as well as to pea-
growers; and the fact that it appeared so suddenly and in such
abundance as to seriously threaten an entire crop in a single
season, is another proof of what has often been noticed, viz.:
that when an insect is brought into a new country or changes
its food plant it frequently becomes vastly more injurious than
it ever was before.

Prof. W. G. Johnson, Entomologist of the Maryland Agri-
cultural Experiment Station, has described this louse* and given

it the name Nectarophora destructor. In a paper before the 3

Eleventh Annual Meeting of the Association of EconomiC
Entomologists, at Columbus, Ohio, August 18th and 19th, 1899
Prof. Johnson reports that the losses to the pea crop in the State
of Maryland, caused principally by this insect, have been estl-
mated by conservative authorities at $3,000,000, for the seasofl

* Canadian Entomologist, February, 1900, page 56.
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" Some of the Maryland growers report that the pest was present
\in their fields during 1898 and Prof. J. B. Smith stated that it
“was found upon late peas on the Experiment Station grounds
"at New Brunswick, N. J., in that year.
. When badly infested plants in the Station garden were
sprayed with whale-oil soap, one pound in five gallons of
ater, almost every insect was killed. In small gardens this
" ireatment can be applied with ease and will insure a crop for
able use; but in canning districts where peas are grown in
reas of several hundred acres, the problem of destroying the
sest is harder %o solve, for to spray the vines might cost more
han the crop would be worth. Kerosene and water (fifteen
per cent. of kerosene) gave good results in the trials at the
‘Maryland Station.
Prof. Johnson thinks that the species formerly subsisted upon
e of our wild plants and reports several natural enemies of
e “Destructive Green-Pea Louse,” including syrphus flies,
dy beetles and lace-winged flies. Some of these attacked the
e late in the season of 1899, but too late to be of any benefit
to the grower. If these beneficial insects should increase with
sufficient rapidity and not in turn be held in check by their
natural enemies, the “Destructive Green-Pea Louse” would
t largely destroyed without resorting to spraying. It is advisa-
ble, however, for every one who raises either sweet peas or
rden peas next summer to be prepared to fight this pest in
e manner suggested above.
. Woolly Aphis on Elm Trees—During the latter part of June
branches of an elm tree were sent to the Station which were
fested with the Elm Tree Woolly Aphis Schizoneura Rileyi
homas, described by Riley as Eriosoma ulmi in the first annual
Report of the State Entomologist of Missouri for 1868. Dr.
Riley stated that several trees in the city of Chicago had to his
owledge been killed by this insect.
. The lice congregate in clusters on the branches or trunk
the tree and cause irregular warty growths and are usually
und in dead sunken areas formed by their depredations. The
sects are bluish white and are covered with a white substance
sembling cotton or wool. The species is similar to the Woolly
phis of the dpple, S. lanigera Hausm, and may be destroyed in
the same way by applying to the bodies of the insect a mixture

19
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of whale-oil soap and w.
the insecticide cgme in d?xt':lc‘,t 22;’:;2(;8;?; a‘tr]lnd ‘I}Yate'r. I_J'nlesS
prove effectual. o et
£ pfuce' Bud Louse—On June 8th some spruce twigs sent f
examination to the Station were found to be infested with }011‘
'Spruce Bud Louse Adelges abieticolens Thomas. This i iy
is a broad, flat, plant-louse with slender, short ﬁve-'o?rfte 3
anten.nae, and without honey tubes. It attacks th:a sprche ded
forming the terminal shoots and sometimes producing far -
swellir}gs that are mistaken for cones. The European s ecige
A. abietis L., also attacks the Norway Spruce in Masgaches’
setts and produces a similar injury. .
.A spray of fir-tree oil, one-half pint in two gallons of wat
will doubtless kill the Spruce Bud Louse. b
Sc‘lee Insects—In the Report of this Station for 1898, page
273, it was mentioned that a new scale, Lecanium, on gra;,)e had
be'en found in Connecticut. It was sent to the Station again
th.ls' year from the same locality, and Mr. Pergande ofbthv
Division of Entomology, U. S. Department of Agriculture ha;
pronounced it Lecanium armeniacum Craw, a species com,mon
and abundant on the Pacific coast. Besides the grape it attacks
all our common fruit trees and has now spread into the Eastern
States as an addition to our already long list of fruit pests.
Several new localities infested with San José Scale have been
brf)ught to light during the year. One of the most importan-t
things to note, however, is the bringing into the State of two
otheI.‘ species closely resembling the San José Scale, and proba-
bly just as undesirable. Both were shipped into Connecticut
upon nursery stock and according to the statement of the pur-
chasers each came under a certificate of inspection. One of
f:hese, Aspidiotus forbesi John. was found in 1894 and described
in 1896 by Prof. W. G. Johnson, now of the Maryland Experi-
mefnt Station. Prof. Johnson* found it infesting cherry trees in
Illinois and considered it the most dangerous scale insect then
established in the State. He states that the insect is found on
wild and cultivated cherry, apple, plum, pear, quince and cur-
rant. It was shipped into Connecticut on apple trees from
Pennsylvania.

* Bulletin Illinois State Laboratory of Natural History, Vol. IV, p. 380.
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. The other species is Aspidiotus ostreformis Curtis, a form
of European origin and introduction, lately discovered in this
country, which bids fair to become a very serious enemy to
1t trees. It greatly resembles the San José Scale and has
peen mistaken for that species many times. It has become well
ostablished in central New York and has been reported in Michi-
n and in Canada. It was shipped into Connecticut on pear
trees from New York.
. Either of the above mentioned scale-insects are from all
accounts liable to become quite as troublesome to Connecticut
Hence the necessity of
chardists and nursery men giving their orchard trees and
sery stock the most rigid inspection not only once, but
‘several times each season. Any new or suspicious scale-insects
'hould be sent to the Station, where judgment can be passed
‘upon them and treatment advised.
" Beetle Infesting Wheat Middlings—A sample of wheat mid-
dlings taken from a dealer for chemical analyses and stored for
" come time in the chemical laboratory was found to be filled
- with small brown beetles. It was at first supposed to be the
“saw-toothed grain weevil,” Silvanus surinamensis L., which is
~ common here, but as the sides of the thorax were found to be
- smooth instead of serrate, specimens were submitted to the
" Division of Entomology, U. S. Department of Agriculture,
. Washington, D. C., where they were identified as Lemophleus
* pusillus Sch. Mr. Chittenden, who has made a special study
" of the insects infesting stored grains, thinks that this beetle is
~ usually a scavenger not capable of doing much injury, but its
" economic position has not yet been definitely determined. The
~ species is a common and widely distributed one, closely related
" to the “saw-toothed grain weevil.” The same remedy will
therefore suffice for both species and consists in enclosing the
grain in a tight box with a shallow dish of carbon bisulphide
This substance is volatile and the fumes permeate the
| grain and kill all animal life therein. One pound of the liquid
" s sufficient for one hundred bushels of grain. As carbon bisul-
phide is very inflammable, care should be taken to keep all forms
of fire away from it.

Flea-Beetle Injuring Primroses—Nearly all the plants of the
Evening Primrose (Enothera biennis L. growing about New

~ inside.
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Haven were defoliated early in the summer by a small dark-
blue flea-bettle. Both adults and larva devoured the foliage
Later in the season the same insect attacked the cultivated prim:
rose in gardens, which is probably a variety of (. fruticosq I,
Plants of this species growing in Edgewood Park were rendere(i
unsightly by losing all foliage from the attacks of the insect
nothing but the bare stems remaining. As the plant is a vigor.,
ous perennial and the tops die in the fall, it ‘was probably not
vitally injured, but made unsightly, which defeats its use as an
ornamental plant. Applying insecticides to foliage will of
course prevent destruction by this leaf-eating insect. Adult
beetles were sent to the Academy of Natural Sciences, Phila-
delphia, Pa., and identified by Dr. Henry Skinner as Haltica
marevagans Horn. Injury to primroses by this insect has
never before been observed by the writer.

Decrease of Fall Canker-W orms—During the season the Fall
Canker-worm, Anisopteryx pometaria Harr., was much less
abundant upon the Station grounds than for several years. The
number of adults to emerge in the fall and early winter was not
noticeably less than usual, but the larvee were certainly much
fewer and did less damage than in previous seasons. Here at
the Station this species is responsible for all the canker-worm
injury, while in certain localities half a mile distant the spring
canker worm, Paleacrita vernata Peck., is the only species that
can be found. In some localities both are found together.
Canker-worms attack not only the apple and elm trees, but also
the plum and cherry as well as the chestnut, hickory and several
other forest trees. An experiment is in progress at the Station
to determine the effectiveness of bands coated with various sub-
stances in combating the adults and larve of the Fall Canker-
worm. A report of these observations will be made later.
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INSPECTION AND CARE OF NURSERY STOCK.*
By W. E. BrRITTON.

Legislation—In fifteen states, laws have been enacted pro-
' yiding for the inspection of nursery stock and in some cases
of orchard trees as well. The object of this inspection is to
‘find out whether or not certain noxious insects or fungi are

‘stock. In many states the law forbids the transportation or sale
' of any stock which does not bear a certificate from a competent
person stating that inspection was made on a given date and that
'no indications of the presence of noxious insects or fungi were
found.

This provision makes it necessary for Connecticut nurserymen
' to have their stock inspected annually and to get a certificate
' of inspection in the approved form, as otherwise their stock will
e excluded from those states which have inspection laws.
The fact that the inspection laws of different states vary con-
~s_1derably in their requirements is a further annoyance to nur-
' series which ship stock into all these states. At present Connec-
cut has no law and as a consequence infested stock may be
* shipped into this State from any neighboring state where the
_i‘sale of such stock would be illegal.

Even the inspection and certificate system is inadequate, as
has been shown by the fact, noted in a previous paper, that nur-
~ sery stock has been shipped into this State under cover of a
certificate which careful examination showed to be badly
 infested.

~ The San José scale has been the exciting cause of most of
* the inspection laws, a pest which can be extirpated by prompt

. treatment and which if permitted to live will surely destroy
. not only our fruit orchards, but also many ornamental trees
- and shrubs.

This scale has been distributed chiefly by means of nursery
-~ stock.

" The Scale in Connecticut—The San José scale has been found
_in over twenty towns of this State, some of them containing

!

* Reprinted in revised form from Bulletin 129, issued in May, 1899.
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several distinct infested localities and mostly situated along the
coast. The central portion of the State as far north as Hartforq
has also been invaded, and probably there are other infesteq
areas not yet brought to our knowledge. '

Nursery Inspection in Connecticut—Since the laws of neigh-
boring states debar Connecticut nurserymen from shipping nur-
sery stock into such states unless accompanied by a certificate
?f inspection, this Station has _deplited a member of its staff to
inspect nurseries upon application of the owners and to give cer-
tificates, in case no scale or other pests of a serious nature are
found. Early in 1899 regulations were formally adopted by the
State Board of Control regarding such inspection and the
gr;mting of certificates. The following circular embodies these
rules.

TaE CONNECTICUT AGRICULTURAL EXPERIMENT STATION.
New Haven, Conn.

NoticE 10 CONNECTICUT NURSERYMEN.

Some states, to which Connecticut nurserymen frequently
ship nursery stock, have laws designed to prevent the further
dissemination of certain insect and fungous pests, by requiring
that all stock brought into these states, shall come from in-
spected nurseries in which none of these diseases have been
found, and that a copy of the inspection certificate shall accom-
pany each shipment.

_ In answer to requests from nurserymen, this Station has made
inspections, and has given certificates when the stock was not
found infested or diseased.

The following information is given for the benefit of those

who may hereafter apply :
L One of the Station staff, competent to do the work, will
inspect any nursery in the State upon the written application
9f the owner; there will be no charge for the services of the
inspector, but his traveling and incidental expenses are to be
paid by the nurseryman.

2. If no indications of San José Scale or other serious insect
pest, or of dangerous infectious diseases are found, a certificate
to that effect will be given.

The finding of any one of these pests or diseases will be a
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-ause for withholding a certificate until such pests or diseases
‘have been eradicated and the inspector is satisfied that they no
Jonger exist.

- 3. The certificate will be in the following form:

“Thisis to Certify, TRAE OM.vvvvvvvevrennnennneneann o2 s
. 19....the undersigned inspected the stock in the nursery of
': O T A RO ROR of ..........................
" Conn., and found no evidence of the presence of San José Scale,
" or other dangerously injurious insect or fungous pest, liable to
 be introduced into orchards, upon nursery stock.”

B

- This form of certificate may be modified by the Station if
considered desirable.

4. Upon evidence of the fraudulent use or abuse of certificates
by any nurseryman, the Station may refuse to make inspections
~ for him in the future.

. 5. When stock is known to be infested, nurserymen must take
~ vigorous measures to eradicate the trouble from it. The Station
- will give advice as to the best methods of procedure. Where
~ such measures are promptly taken by the owner of the nursery,
 the Station will not ordinarily make known the names of nur-
sery firms having infested stock. The Station, however,
" reserves the right to publish this information, and will do so
~ when the safety and welfare of the public seem to demand it.

. Nursery Practices—As nurserymen and tree dealers generally
~ buy more or less of their stock from various localities, it is not
~ improbable that most of them at some time have thus brought
~ the scale into their nurseries. Whether the insect has remained
" there and developéd or not has depended largely upon their busi-
~ ness methods. We wish to call attention to the fact that certain
practices are favorable to the development and increase of the
scale; and that if such practices are abandoned an infested
nursery may more readily become clear of this pest. First of
~all the nurseryman should make himself familiar with the
- appearance and habits of the scale insect and should carefully
" watch his stock. Although much has been published about the
insect, there are yet nurserymen who have never seen it and
~ apparently have taken no trouble to inform themselves regard-

- ing it. - |

-
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Experience shows that in a scale-infested nursery the insects
are found most commonly and abundantly upon left-over stock
which has been planted out and allowed to remain in nursery
rows sometimes for three or four years.- If any of this stock
was even slightly infested when it was first received into the
nursery, the insects have had time to multiply and become so
numerous that they are easily detected by the inspector. Such
stock is rarely of much value, and the nurseryman would do
better to destroy it rather than let it remain as a breeding place
for pests of all kinds. All unsaleable stock should be promptly
destroyed by fire and the remainder fumigated or otherwise
treated before planting out.

The official inspector, in examining nursery stock, will
properly look over with the greatest care those trees which
most commonly are found infested, viz: apple, pear, plum and
quince. The San José Scale will attack many other kinds of
trees and shrubs.

Scales are not as likely to be disseminated on blackberry and
raspberry stock as upon fruit trees because their tops are cut
off and burned previous to shipping the plants. Peach stock
is also less liable to become infested in the nursery on account
of its rapid growth.

The proprietor or foreman who works continually amongst the
trees, if he will take the trouble to acquaint himself with the
scale, should be the best inspector. He has opportunity to
examine the stock when it is received, when it is planted out,
during all its growth, and finally when it is dug and prepared
for shipment. The official inspector, in making his tour of the
nursery, may overlook insects or fungi that would not fail to
be detected if he had frequent occasion to traverse the ground.

Suggestions to Orchardists—It is quite as important for the
orchardist as for the nurseryman to treat his trees before plant-
ing out. The nurseryman should not be wholly blamed for the
increase and spread of the scale. Many trees are planted each
year only to be neglected, and if such trees are infested, all trees
in the immediate vicinity soon become so. Trees can be treated
much more effectively and economically before they are planted
than afterwards. If it is not feasible for the fruit grower to
fumigate them, they can easily be dipped, while bunched, into a

solution of whale-oil soap. The tops should first be well pruned
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and if the soap solution is in a barrel or deep tank, a bunch cff
rees can be plunged into it, top first, as far as the roots. It is
l rhaps best not to dip the roots. This method has been prac-
ticed by at least one Connecticut fruit-grower. The expense of
such treatment is very slight. . )

. Value of Certificates—The certificate states that an examina-
( tion has been made and that certain insects and dlselzases have
"ot been found. It does not, however, guarantee or u.nply that
-;they are -altogether absent. These pests are so difficult to
detect, when present in small numbers on a few trees, th?t ne
_person can so thoroughly examine a nursery of ordinary size in
| any reasonable time as to be warranted in stating that it is
absolutely free from them. If they are but moderately ?bund-
ant in any portion of the nursery the inspector will readily find
" them. The value of a certificate, then, is to show that a care-
* ful inspection has been made by a competent person, an‘d that
the inspected nursery is reasonably free from dangerous diseases

TREATMENT.

There are three methods by which the San José Scale may be
:j destroyed with little trouble or expense, viz: .(1) Fumigating
. with hydrocyanic acid gas. (2) Spraying w1tk} kerosenfe and
. water. (3) Spraying with or dipping the trees in a solution of
- whale-oil soap. ;
For nursery stock, fumigation is probably the most efficient
~ and cheapest treatment. It is attended, however, by more or
 less danger to the operator and should never be entru.sted to
':' careless employes. For orchard trees of considerable size one
" of the other methods will usually be preferred. : '
Fumigation—A tight box or house is necessary in v'vhlch to
" enclose the stock. If the nursery is an extensive one it would
probably pay to erect a house of two rooms for the purpose.
The walls, roof and floor of such a house should be .double
boarded with heavy building paper between to make it gas-
tight. A suitable number of doors should be arranged for con-
venience in filling and taking the trees from the houst?. Roof
ventilators which can be opened and shut from the outside are a
convenience. A house of this kind is inexpensive, and may be
used as a storehouse when not needed for fumigating purposes.
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For a small nursery, however, a tight box large enough to take
in fruit trees may be used to good advantage. :

Prof. W. G. Johnson, of Maryland, who has had much
experience in fumigating nursery and orchard trees, recom-
mends* quantities of chemicals ds follows for each 100 cubic
feet of enclosed space: |

25 grams (a little less than 1 oz.') (by weight) Potassium Cyanide 98-99
per cent. pure. P

1){ ozs. (liquid measure) Sulphuric Acid best grade commercial (sp. gr,

EIBR) IR

1% ozs. (liquid measure) water.

The enclosed space should be computed, and the chemicals
meted out accordingly. A stoneware jar of suitable size may be
used as a generator. The water should always first be put in
this and the acid poured in slowly in a thin stream with con-
stant stirring. After filling the house or box with trees, place
the jar inside and within easy reach of the door or lid. The
cyanide is dropped into the jar and the operator should leave
at once, and close the house immediately from the outside. 7o
breathe the fumes may be tmmediately fatal. After the trees
have been fumigated for half an hour the box or house may be
opened from the outside, using the greatest care to withdraw at
once to a safe distance. Ten minutes should elapse before any-
one attempts to remove the trees. The trees, if dormant, will
not be injured if left in the gas a much longer time or over night.
This treatment is said to kill every form of animal life, and the
operators should use every precaution in handling the chemicals
and generating the gas in order to prevent accidents.

Cyanide of potassium is a most deadly poison.

Kerosene and Water—Kerosene alone has been used as a
spray on plants with varying results.. It is liable to injure the
plants and is not to be advised for that reason. But kerosene
can be mixed with water under pressure, a special pump being
required for the purpose. Such a pump made by the Deming
Co., Salem, Ohio, was figured in Bulletin 126 of this Station,
page 7. A similar pump is also manufactured by the Goulds
Mfg. Co. of Seneca Falls, N. Y. Two seasons’ experience in
fighting San José Scale in New York,| shows that 1 part of

* Maryland Agr. Exp. Station Bulletin, 57, p. 93, 1898.
4 Cornell Univ. Agr. Exp. Station Bulletin, 155, 1898.
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erosene to 4 parts water (a 20 per cent. mixture) will kill the

ccale and not injure the plants. .
| :Whale-oil Soap—If one does not care to fumigate or go to

the expense of buying a special pump fqr lferosene and.water,
" he can destroy nearly all the scales by dipping or spraying the
dormant trees with the following solution :

2 lbs.

N e UL SRR SR e s e 1 gallon.

1 ‘If the trees are in foliage, one pound of soap in five gallons of
water may be used, but this will probably kill only the very

SUMMARY.

1. Most of the inspection laws are especially aimed at the
" detection and destruction of the San José Scale.

123 Inspectiohs are of great value, but certificates are not proof
" that no scale exists in the nursery.

3 3. Nurserymen should either destroy all left-over stock or
treat it before setting out in nursery rows.

. 4. The orchardist should also apply some treatment to the
trees before planting permanently in the orcha}'d.

. 5. Fumigating with hydrocyanic acid gas 18 the surest and
* cheapest method of destroying the scale upon nursery stock,
"but great care must be taken in using the gas, as 1t 1s very
~ poisonous. ’ o f
.~ 6. Spraying with kerosene and water or with a so utlf)n o
~ whale-oil soap, as described above, is also effectual, and is the
treatment to be advised for large trees in the orchard.



252  CONNECTICUT EXPERIMENT STATION REPORT, 1899

ON THE EFFECTS, ON TOBACCO, OF SHADING
THE APPLICATION OF LIME.

By W. C. Sturais,

t In. our Repo.rt for 1898 the disease of tobacco known as
Calico” was discussed as fully as the data at hand then war
ranted, and the reader is referred’to the summary on pages 25;
and 253 of that Report, for' detailed information upon our
knowledge of the subject up to that time. It is there stated
that two principal and widely divergent theories regarding
the cause of the disease have been advanced, viz: bacterial in?
fection, and causes of a purely physiological character. Fur-
t]'.lermore it was stated that the arguments in favor of the latter
view seemed more weighty than those in favor of the former
although little, if anything, had been done to determine th;
precise nature of the physiological cause. Since 1898, however,
eﬁ’.orts,. apparently successful, have been made to determine this
point, principally by Mr. A. F. Woods of the U. S. Department
of Agriculture. The conclusions reached by Mr. Woods may
be summarized as follows:* Calico (the “Mosaic disease” of
foreign writers) is due to the concentration in the leaves of an
excess of a chemical ferment known as an oxidizing enzym.
This substance occurs in. the soil and, in small Equantities, in
many of the higher plants. When especially active or present
in large quantities, it produces a variegation of the leaves and
other symptoms of disease owing to its destructive action upon
the green coloring matter and its capacity for retarding the free
passage of starch through the diseased cells and consequently
the activity of their growth. i
The concentration of the enzym in the leaves, or in certain
portions of them, is due to ‘“unsuitable soil nourishment, and
very moist soil with little light, accompanied by atmospheric
conditions stimulating rapid growth. It is especially favored
by poor or weak seed.” The investigations of Mr. Woods show
that the disease is infectious and that it can be produced by
cutting back vigorous tobacco plants, withholding additional
plant-food and stimulating the active growth of the resulting

AND

* See Centralblatt f. Bakteriologie, II Abth., Bd. V, No. 22, p. 750. (1899.)
Science. New Ser., Vol. xi, No. 262, p. 17. (1900.)
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ackers by a copious supply of water, a high temperature and
rtial shade.

This theory, which partakes of the nature of direct proof of
the cause of calico, renders still more improbable the theory

dered as relegated from the domain of the student of parasitic
seases to that of the physiological chemist. Nevertheless it
apparent that the methods recommended in our Report above
ferred to, page 253, for the prevention of calico, have not lost
eir significance as a result of the conclusions reached by Mr.
oods. Thus the sterilization of the soil in the seed-bed, on the
'supposition of the bacterial nature of the infection, would also
"pe advisable on the enzym theory, since a temperature of less
’? han 200° F. is sufficient to inhibit any further action on the
' part of the enzym. In the same manner the application of lime
’; render the soil more porous would, on this theory, be of
alue, as also would partial shading or any other device to
ring about more equable atmospheric conditions and conse-
uently a more even and regular process of growth.

In order to test the effects of lime and shading on the growth
f the tobacco, the prevalence of calico and the quality of the
nished product, permission was asked for and received from
r. W. K. Ackley of East Hartford, to use a portion of his
obacco-land for this purpose. The soil was a close, clayey
- one, packing hard after a rain and requiring constant tillage;
" soil characteristic of the East Hartford tobacco lands where
" calico prevails. The piece selected for the experiment differed
| in no way from that of a large tobacco field immediately ad-
. joining it, except that it had previously been used as a garden
" and had never borne tobacco. Our object being to test the
* effect of partial shade in connection with varying amounts of
‘ lime, it was decided to lay out the land in two long plots run-
i ning north and south, with a six-foot alley between them, and
" to shade the western plot with screens made of laths. These
~ two long plots were divided into four smaller ones, running
. east and west and separated from one another by four-foot
. alleys. To these plots it was proposed to add lime in varying
. quantities, from 300 pounds to 2,000 pounds per acre. Other-
| wise they were to be fertilized with barn-yard manure and fer-
* tilizer chemicals, as in ordinary tobacco culture. Each of the
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smaller plots measured 39 feet by 14 feet, giving an area for

planting, exclusive of the alleys, of 33 feet by 10 feet. This
area would take 8o plants set 22 inches apart, in rows 3 feet
inches apart; ‘of these 8o plants, 40 would be shaded and 40
unshaded, and each set of 8o plants would receive a different
quantity of lime, from a quantity” which might be considereq
as hardly appreciable up to one which would certainly pe
excessive, A

On April 24th the lime was weighed out on the basis of 300
pounds per acre of quick lime for Plot I, 500 pounds per acre
for Plot II, 1,000 pounds per acre for Plot ITI, and 2,000 pounds
per acre for Plot IV.* Each quantity so calculated and weighed
out was mixed with a large bulk of damp sand in order to
ensure its even application and half of it was at once applied
broadcast to the plot, the remainder being kept for application
after the manuring and ploughing of the land, the object being
to get the lime as evenly and thoroughly mixed with the soil
as possible to a depth of at least eight inches. On May 18th
fine stable manure was applied at the rate of about eight cords
per acre, and the land was ploughed shallow. On June sth the
land was ploughed to a depth of eight inches, the remainder
of the lime was applied in the same manner as before and,
after the addition of a fertilizer as a “starter,” the surface was
thoroughly harrowed. The following day a frame-work of
scantling was nailed upon posts previously set at a distance of
two feet from each corner of the plots to be shaded and upon
this were nailed laths at intervals equal to the width of a
lath. The screen thus formed cut off one-half of the direct
sunlight and was at a height of five feet from the ground.
Doubtless a less cumbersome and expensive method of screen-
ing might have been adopted, but fears:. were expressed that
movable screens of light material and construction might be
blown down and inflict damage on the tobacco and it was
. deemed inadvisable to run any risk of this nature. Moreover
it should be added that the experiment was planned not so
much in order to obtain immediate results of commercial value,
as to secure some indications regarding the methods which
might be employed with advantage in future work along the
same lines. The matter of cost was therefore rather a second-
ary consideration.

* The lime was air-slacked when applied.
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wing to dry weather the plants were not set until Jgne 13th.
ey were watered the following day and from that time they
received ordinary seed-leaf culture. ! ' .

During the period of growth, at least until z}fter topping, it
!,_,, very noticeable that the shaded plants were making much
growth than the unshaded ones; the lea\{es also were
er, larger and darker green. The observations upon the
alence of calico made at the close of the season may be

arized as follows :*

" Unshaded Plots.
1 plant with top decidedly calicoed.

Plot 2. 2 plants with tops slightly calicoed.
'*' e @ 300 Ibs. per acre. 1 plant about three-quarters calicoed.
Plot 11. 5 plants with tops decidedly calicoed.
.ime @ 500 lbs. per acre. % 2 plants with tops slightly calicoed.
4 e A1 % No calico observed.
Lime @ 1000 lbs. per acre.
" Plot IV. 1 plant showed the three top leaves “ rusfy.
Lime @ 2000 lbs. per acre. { This appearance not identified with calico.

Shaded Plots.

3 e Al { 2 plants with tops decidedly calicoed.
'Lime @ 300 lbs. per acre.
i folnidts { 1 plant with top decidedly calicoed.
'Lime @ 500 lbs. per acre.
B .
; el { 1 plant with top decidedly calicoed.
' Lime @ 1000 lbs. per acre. i .
‘ Plot IV. { 2 plants showed the top leaves “rusty.” This

Lime @ 2000 lbs. per acre. 1 appearance not identified with calico.

. The following table shows the total percentage of calicoed
plants on each plot, shaded and unshaded:

\ Lime per acre. Unshad;d. ‘i Shaded.
‘ 5%
___________ 300 lbs. 10%
g}gt h_ ............ 500 lbs. {7.5% :gg
ot TIT. . botlalig el 1000 lbs. o g
i 2000 lbs. [} |

i acco
#71t is to be noted that calico was very prevalent in all of the tobac

fields in the neighborhood.
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Had this experiment been conducted on a larger scale & : d"
n

had the above results been maintained

tated to pronounce the use of lime at,tr;g, zlfe ‘Z?u:i:g T
per acre to be most effective in_diminishing the, amoll)lounds
calico. The experiment, however, was on too small a scnlt 3
be considered as a proper basis for any final judgment l\?ee 3
t'heless it does indicate a very close relation between th.e pre\‘/, .
tive means recommended on' purely theoretical grounds and :}fll-
practical results attained by the use of those means The
cause of the “rustiness” observed on the top leaves o.f some
of the plants in Plot IV was not investigated further than te
ascer‘tain that it was not due to the attacks of either insects 02
fungi. It had every appearance of being a physiological trouble
and, of course, from the practical standpoint of damage caused
to the leaves, is quite as obnoxious as calico.
ek'ccessive application of lime upon the finished product will be
discussed later.

‘On comparing the shaded with the unshaded plots it is evident
that on the whole there was less calico on the former than on
the latter, the difference in the case of Plot II amounting to
15%. The use of lime at the rate of 500 pounds per acre has
exerted no favorable action as regards the prevalence of calicoﬁ
but under these conditions the beneficial effect of partial shade isi
very appareht.

There are other factors to be considered in connection with
the shading of tobacco, the principal ones being the effect of
shade upon the growth of the plant and upon the quality of the
leaf. As has been said, the growth of the shaded plants was
mal:kedly slower than that of those in the open. This held good
until the plants were topped. The shaded plants showed the
bud lower down than the unshaded and were therefore topped
unnecessarily low; but after topping, the plants filled out and
pr.oduced unusually large leaves, remarkable besides for their
thinness and their very dark color. Another peculiar effect
apparently due to the shading, was the abundance of the so:
called “natural spots.” While not more than one or two of the
unshaded plants showed them, fully 30-40% of the shaded plants
were liberally sprinkled over with the small, pale, whitish spots
of dead tissue so welcome to the eye of the buyer.

Evidence of the slow growth of the shaded tobacco is seen

The effect of this
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' the fact that the unshaded plants were ripe and ready to be
at on August 19th, while the shaded plants could not be cut
ore September 1st, and from later observations it seemed
btful whether they had not, even then, been cut too soon.
e plants were cut and hung entire without splitting the stalk.
" On November 1st they were all taken down and the leaves
tripped off and weighed. The following table shows the num-
of plants from each plot and the weight of the leaves.

\ SHADED. UNSHADED.
Number of Weight of Number of Weight of
Plants. Leaves. Plants. eaves.

i

_______________ I 39 9.5 1bs. 38 13 1bs.
______________ | 35 9.5 lbs. 40 14 1bs.
............. | 43 11.5 lbs. 43 14 lbs.
_____________ I 38 11.5 lbs. 40 14 1bs.

| The difference in the weight of cured leaves from the shaded
‘and the unshaded plots is very marked. The total weight of
leaves from the 155 shaded plants is 42 pounds; from the 161
unshaded plants, 55 pounds. The stalks also, of the shaded
‘plants were noticeably smaller and lighter than the others, a
fact due in great measure to lower topping. Whether the in-
‘crease of weight with the increased quantities of lime applied
“has any significance, I am not prepared to state. It is noticeable
~in both series of plots, especially in those shaded. As to the
'~ comparative quality of the leaves after curing it was remarked
' that the leaves from the shaded plots cured darker and with a
. greenish cast (the latter possibly due to the plants having been
' cut before they were fully ripe), that they were thinner in
. texture and that the veins were lighter in color and more promi-
nent than in the case of the unshaded tobacco.
The apparent thin texture of the leaves from the shaded plants
" is made more evident by exact measurements, For this pur-
~ pose leaves were selected from each set of plants a few days
. after they had been hung in the curing-barn and, from cross-
" qections taken in at least five different parts of each leaf, meas-
| urements were made showing the exact average thickness of
each leaf and of its component parts. In order to understand

20
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the significance of these measurements it is necessary to con-
sider briefly the microscopic structure of a tobacco leaf as shown
in Plate II, facing page 264. The upper surface is composed of
a single layer of cells and forms the epidermis; the upper wallg
of these cells are considerably thickened and form a practica]ly
impervious layer known as the cuticle. Beneath the epidermis
is seen a layer of columnar cells filled with round granules, the
so-called “chlorophyll grains,” which, by their green color visible
through the transparent epidermis, give to the leaf its charac-
teristic color. These cells compose the palisade layer and it is
in them, through the agency of the chlorophyll grains, that
most of the assimilative activity of the leaf takes place. Below
the palisade layer is a loose tissue composed of cells which also
contain chlorophyll, but in much smaller quantity than the pali-
sade cells; these cells, known collectively as the “spongy
parenchyma,” conduct the products of assimilation from the
palisade cells to the bundles of vessels and long cells which
compose the veins; in them may here and there be seen stellate
masses of crystals of calcium oxalate. The veins, for the sake
of clearness, are omitted in the plate. Finally, the lower surface
of the leaf, like the upper, is covered by a layer of epidermal
cells; but here the epidermis possesses numbers of small open-
ings or pores called stomata, through which the outside air has
access to the internal tissues of the leaf. Both surfaces of the
leaf are beset with large hairs arising from the epidermis.

With some understanding, then, of the structure of the various
parts of the tobacco leaf, we may consider the effect of partial
shade upon the thickness of the growing leaf.

The following figures represent, as stated above, the average
of a number of measurements of sections taken at different
points. The leaves selected were as nearly representative as
possible.

Shaded. Unshaded.
Uppen Epidermis S088an. " 19.51% 28.51
Palisade/Eayer . llispid 00y 153.34 234.71
Spongy Parenchyma ........__ 106.50 146.3
Lower Epidermis ....i0.__._.. 16,10 18.8u
Total thickness of Leaf..__._. 295.4/L 428.3u

* The sign u stands for ¢lyy of a millimeter, 1 millimeter = +% of an inch.
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. The total thickness of the leaf has been decreased, by shading,

" by over 30%; the upper epidermis by 31%; the palisade layer
by 35%; the spongy parenchyma by 27% ; the lower epidermis
by 14%. This reduction in the thickness of the leaf was not, in
. the present instance, regarded as wholly advantageous by the

growers, a view which may be partly explained by the fact

that the grower naturally desires weight, while it is the buyer

who is concerned chiefly with quality. It is difficult to see why
a thick leaf is to be preferred to a thin one, providing, of course,

. that the latter retains the degree of firmness and elasticity essen-
~ tial in wrapper-tobacco. As a matter of fact, the growers of

tobacco in Florida have gone to enormous expense in shading
their plants in order to produce a leaf which shall, among other
things, be exceptionally thin, such tobacco commanding a very
high price.

However, it may be said that even should this method be

capable of producing a leaf for which the buyers would give

fancy prices, the expense of erecting such screens as I have

~ described above would be prohibitive, at least under present
conditions.

The purpose of the present experiment, so far as the shading
was concerned, having been merely to note the effect of the
latter upon the prevalence of calico, nothing further need be
said here relative to its effect upon the texture and quality of the
leaf. That shading may reduce the amount of calico, there
seems good reason to believe.

The following summary, kindly furnished me by Mr. Ackley,
represents his running comment upon the shaded tobacco up to
and including the period of curing:

1. The tobacco on the shaded plots grew much more slowly
than in ordinary field-culture.

2. It had a very dark green color all through the season.

3. It showed the bud low; after topping it filled out to a very
large-sized leaf. '

4. During all stages of growth it maintained a very thin leaf.

5. It cured dark in color, with a greenish cast, prominent
veins and very thin flesh.

6. In order to mature fully under screens, tobacco needs to be
set very early.

After the tobacco was cured, the leaves were stripped off,
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bacco, on thé whole, was pronounced of poor qualtiy;
the unshaded plots was coarse, with harsh and wiry
‘that from the shaded plots was objected to as having
nature when cut and consequently of very poor color
o thin and smooth a texture as to be practically worth-
t was noticeable that in the case of both the shaded and
aded tobacco the plots which received the largest quantity
(IV) showed a good deal of “white-vein.” The best
anshaded tobacco was adjudged to be that from Plot III,
ad received lime at the rate of 1,000 pounds per acre.
st of the shaded tobacco was that which received lime at
of 2,000 pounds per acre. On the whole, the shaded
was pronounced .far inferior to the unshaded. This
pinion did not prove to be shared universally ; one expert
who knew nothing of the history of the tobacco, pro-
d in favor of the shaded tobacco, both as regards texture
lity.
sample of the leaves from each plot was brought to New
and the character of the ash was tested. None of the
, when rolled on a cigar and smoked, gave a good ash.
was, without any question, the unshaded tobacco from
It is the general opinion among growers that the use of
nds to produce a flaky ash, yet the tobacco from Plot III,
eived lime at the rate of 1,000 pounds per acre, gave
er, whiter and firmer ash than that from Plot I, which
only 300 pounds per acre. No difference could be
, as regards the character of the ash, between the
: l“Which had the least amount of lime and that which had
3 in both cases the ash was grey, flaky and deficient in
The burn of the tobacco from all of the plots was
- poor.
S experiment, inconclusive as it proved, opens up a num-
fnteresting possibilities, not the least of which is that the
*-li‘ € may not, in all cases, exercise the deleterious effect
€0 that some growers suppose it to, and that there
* teason for thinking that its use may tend to decrease

those from each plot were tied up separately and the whole
packed in boxes for shipment. On December 11th it was
to the warehouse of Messrs. Sutter Bros. in East Hartforq
was there subjected to a forced sweat. On February 1 ’th o
was taken out of the case, although it was not compsl’et :
sweated, and was submitted to experts for examination ag to 3
quality of the separate lots respectively. The following re ; i
sents the results of this examination:

UNSHADED.

Pror! 1.

Texture, poor, good grain. Color, fair. Size, medium. Veizn, Very prom

inent, wiry, curly. Stem, very prominent. Quality, very poor.
B

Pror II.

Texture, rather poor, good grain. Color, good. Size, medium.
fairly prominent, wiry. Stem, fairly prominent. Quality, poor.

Pror III.

Texture, very good, very pronounced grain. Color, very good. Stz
medium. Pein, desirable, not wiry. Stem, fair. Quality, very good.

Pror IV. ;
Texture, fair. Color, good. .Size, medium. Vein, fair, a trifle curly,
tends to ‘““ white-vein.” Stem, fair. Quality, good.

SHADED.

Pror L. ‘

Texture, thin, no grain,  Color, poor, not fully sweated, shows some “rust '
Size, large. Vein, fairly prominent, wiry. Stem, not desirable. Qualit g
poor. d

Pror 1I;

Texture, thin, no grain. Color, poor. Size, large. Vein, prominenits
somewhat wiry. Stem, prominent. Quality, rather poor. )

Proz III:

ZTexture, thin, not elas'tic, no body, no grain. Color, pooT.
Vein, prominent, wiry, curly. Stem, prominent. Quality, very poor-

Size, 1arg! ’f_

Prox LV, ther
3 . : : ; in, Tatits

Texture, fair, no grain. Color, fair, (not ripe). Size, large. V{"" faits
prominent, tends to “white vein.” Stem, fairly prominent. Qualityy :

“
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e practically petrified and may then be dissected
form of brittle rods. This crystalline substance
‘he following reactions in microscopic sections. It is
water, but readily and completely soluble in dilute
ic acid.* On heating (ascertained by lighting the
‘watching the effect of the advancing heat upon an
1 “grain”) the deposit swells to three or four times
al volume and becomes distinctly visible on the cigar-
the “grain” is prominent and abundant, the ash is seen
ghened all over with little grey lumps. On removing
these from the ash to a glass slide, and treating them
but in very varying d : : ; n te hydrochloric acid, they are at once dissolved with
ying degrees. Some.:t1mes, especially in the fig evolution of gas.
grades B Havz'mg fohacie, -the “grain” is almost entirely absen; e observations, coupled with what we know of the fre-
in other cases it Is so prominent as to be distinctly visible to ¢ ‘occurrence of oxalate of lime in normal leaf-tissues,
nak‘ed eye, and it t'hen gives to the ash a peculiar appearanc o the conclusion that the “grain” of tobacco-leaves is
W VXIH b.e described presently. So far as I know, the caus by the excessive deposition of this substance in limited
of .the grain” has never been investigated, but the idea pre of the leaf. Upon heating one of these deposits, it swells
Yalls s Connecticut tobacco growers that it is either i comes converted into carbonate of lime, which dissolves in
11.:se1f a desxrat?le feature in the leaf or that its presence is indica oric acid and gives off bubbles of carbonic dioxide.
tive of.supenor quality. A cross-section of a tobacco the case, one might suppose that the addition of lime
at a point occupied by one of these minute blisters shows il would make the “grain” of the cured tobacco more
means of the microscope, that the blister is caused by a d ot this is not the case, however, was made evi-
deposit of some crystalline substance in the cells of the the results obtained from the use of lime in varying
These deposits are sometimes so large that they equal or eve s in the experiment described on pp. 252 to 261 of this
exceed the thickness of the fresh leaf, and consequently whe B the cured leaves from plot T, which
e l.eaf shrinks in drying the “grain” becomes apparent, oftes the smallest quantity of lime, was very small; on the
causing the rupture of the epidermis. If the deposit is smal IR« biindint anid prominent; on TIT i€ was
dqes i (.)f g b.ecome Vmb!e e erﬁcially‘, bt,lt & i 8 inent; and on IV, which received the largest quantity
microscopic section ; if smaller still, it becomes indistinguis B oo lcss marked than in the case of
.from the stellate aggregations of crystals which frequently o¢ B crovn in the open field. On e
in the cells of the spongy parenchyma of the leaves of tobace R - After curing, showed practically ‘o
as well as of many other plants. (See Plate II, page 264.) * whatever. This was especially true of the intermediate
nd ITI. On the leaves from plots I and IV the “grain”

If one of these large crystalline deposits is more clo
examined, it is seen to be composed either of extremely m €r wanting or so minute as to be plainly visible only
lens. 1In this case, then, the use of lime has had no

particles or of radiating clusters of very fine, needle-like CIySt™=

tI‘he latter. form is characteristic of the deposit thfn it y le effect on the “grain.” The only conclusion in this
in the ordinary cells of the leaf, while if it occurs in the 12 i
cells and vessels of the veins the deposit is compOSed Of,
ticles. 1In such cases the vessels, while retaining their OF%&=

ON THE SO-CALLED “GRAIN”
TOBACCO.

By W. C. Sturars. ~

It is a well-known fact that tobacco 1eaves used as w
f‘requently exhibit, after curing, numbers of minute r;p.
11%<e pimples thickly scattered over the surface of the ’1 lfl
giving to the latter a somewhat granulated appea.ranceea d
roughish feeling quite different from that due to the hairs whil
beset the surface. This “grain” occurs on all kinds of “-._;;
which I have examined, viz. domestic, Sumatra and Ha -

a1l

OF WRAPPgg

€W, of the U. S. Department of Agriculture, informs me that it
T treatment with sulphuric acid, numerous crystals of calcium
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respect which can be deduced from the experiment is that shad-
ing produces a leaf remarkably deficient in “grain,” notwith-
standing the fact that the thin texture of the shaded leaves
would have made the “grain” more prominent had the deposits
of calcium oxalate been present to an equal degree as in the
unshaded leaves. : 4

As to the question of whethfer the “grain” is formed during
the process of curing or.is present in the growing leaves, noth-
ing definite can be said as yet. It is quite conceivable that
after the plants are cut and hung, the leaves might draw from
the stalk dissolved mineral matter which might later, as the
sap dried out, be deposited in crystalline form within the cells.
On the other hand, the deposits might exist in the growing leaf
and yet not be visible externally as a “grain” until the shrinkage
in thickness of the leaf, while curing, made them apparent. Iam
inclined to take the latter view of the case and to presume that,
given a certain quantity (not necessarily a large one) of lime in
the soil, tobacco plants, under certain conditions, may take it up
in quantities far greater than they can utilize; that the excess
is consequently deposited in crystalline form in the tissues, and
that it produces a visible “grain” only after the shrinkage in
thickn?ss incident to the process of curing.

D)

5500
ST
28

o,

50
B

EXPLANATION OF PLATE.

Fig. 1. Cross-section of fresh Tobacco-leaf, highly magnified : c, cuticle ;
e, upper epidermis ; p, palisade layer with chlorophyll grains ; sp, spongy paren-
chyma with two crystals of oxalate of lime ; ee, lower epidermis ; s, stomata ;
h, fairs.

Fig. 2. Cross-section of cured Tobacco-leaf, showing" the masses of
needle-like crystals of calcium oxalate which cause the “ grain.” The con-
tents of the cells are disintegrated and the leaf is much reduced in thick-
ness. A vascular bundle densely charged with a crystalline deposit
traverses the medianline of the section. Magnified 105 diameters.

Fig. 3. Portion of a vascular bundle filled with crystals. Partly decalci-
fied by treatment with dilute hydrochloric acid. Magnified 330 diameters.

Fig. 4. Isolated crystals of oxalate of lime from the vessels of the same
bundle. Magnified 680 diameters.
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. FURTHER NOTES ON THE POLE-BURN OF
TOBACCO.

By W. C. STURGIS.

In the latter part of August of the past year, some tobacco-
es showing the initial stages of pole-burn were brought to
e Station by Dr. E. H. Jenkins. It has not proved an easy
atter in the past to make any really conclusive observations
on this disease owing to the fact that growers naturally
esitate to proclaim the fact of its appearance, and also because,
the time the fact becomes known and an investigation can
instituted on the spot, the trouble has progressed so far that
condary changes have occurred which, more or less, prevent
y accurate determination of the primary cause. Thus, in
my first study of the subject in 1891 (Annual Rep., Conn. Agr.
xp. Station, 1891, pp. 168-173), the trouble had progressed so
that a process of decay had set in, and from the surface
the leaves a number of putrefactive bacteria could be isolated
well as a fungus of the genus Cladosporium. This same
gus developed upon partially cured, but hitherto sound,
bacco-leaves hung up in a warm, moist atmosphere, and this
as .in turn followed by the growth of bacteria in the spots
affected and the consequent- decay of the leaves; nevertheless
there was no certainty regarding the initial stage of the trouble.
was therefore of extreme interest to secure specimens in
which “pole-burn” had evidently but just started.

The leaves collected by Dr. Jenkins presented the normal ap-
pearance of partially cured tobacco, with the exception that here
and there, especially in the neighborhood of the larger veins,
e tissues were of a darker color and extremely tender.
The surface of these irregularly circular, dark blotches was
dull as compared with the silky lustre characteristic of the sound
rtions of the leaf, and in some cases a delicate, whitish mold
uld be seen upon them. Microscopic examination of this
old showed that it was a species of Alternaria, but none of
the spores observed were mature and evidently the fungus had
been checked in its earlier stages of growth by being brought
to the laboratory and allowed to dry, The most rigid exam-
ination of the surface of these diseased blotches, made by allow-
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ing a drop of water to stand u
then transferring it to a glass
presence of any organisms on
fungt}s above-mentioned. A similar_result f
examination of scrapings from the surface.
ever, that such rough methods of research by
the possibility of bacterial infection.

a vegetative form and in-very vg'reat

the I‘eaves, their presence might be extremely difficult to py

by dlrecf: examination, while if, as is quite possible, they e;fis(t)ve
in the internal tissues, the epidemis remaining unrupt ed

they might not appear upon the surface at all. i

In .order to gain some information regarding the organism
assoc1a.ted with the initial stages of pole-burn, and incidenta,lls
regarding their location within or upon the leaf tissues recoursy

was had to fractional plate-cultures in broth-gelatine.’ 1

From portions of the leaf showing the symptoms of disease
noted .above, circular bits of tissue, 1.5 cm. in diameter were cut
out with a sterilized knife. One of these was rinsed iI’l absolute
;1‘1;0}1‘01 to destroy, as far as possible, all germs of bacteria or

g1 upon the surface of the leaf, and was then thoroughly
washed in sterilized, distilled water in order to remove the alco-
hol; the other received no antiseptic treatment. Each sample
was then thoroughly macerated in a little sterilized water. A
drop or two of this water was then added to 10 ce. of sterilized
Wwater in a test tube, and thoroughly shaken; from this tube a
few drops were transferred to a tube of broth-gelatine melted
at 3{5° C. The contents of this tube were then poured into a
Petri dish; into the same tube were poured the contents of
anothc?r tube of broth-gelatine, and so on, using the first tube
each time as the source of infection, until six plate-cultures had
been prepared from each sample of macerated leaf. These
cultures, if successful, would evidently show what germs were
associated with the leaves, and also whether they occurred on
the surface only or were also to be found within the tissues
wher§ the treatment with alcohol could hardly affect them.

It is quite unnecessary to recount here the history in detail
of these cultures. They were started on November 8th. On
the 13th of that month the first plate in the series made from
the untreated leaf showed a little mold. On the 23rd this

ollowed the direct
It is evident, how-

N0 means preclyde
Unless bacteria existed ip

pon them for half an hoyr ang
side, failed to demonstrate thel
the leaves except the immatur: '

numbers on the surface of E
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1d had increased to such an extent as almost to cover the
face of the gelatine; there were also in this plate one or
o small colonies of yeast. The second plate in this series
wed on the same date a large growth of yeast, but very
tle of the mold. The other plates of the series remained
ank. The mold proved to be a species of Alternaria identical
ith that observed, by direct examination, on the surface of the
af.

The series of cultures made from the leaf which had been
d in absolute alcohol differed from the other series in the
aplete suppression of the Alternaria and in the development
considerable quantities after ten days, of a large Bacillus.
\s in the first series, this occurred only in the first two plates
f the series, a fact indicative of a rather scanty distribution of
erms either within or upon the leaf. The only organisms devel-
d in connection with the pole-burn were then, in this instance,
pecies of Alternaria, a Yeast and a Bacillus. ~ The first named
urred only on the surface and did not, therefore, appear in
cultures from the leaf sterilized superficially with alcohol.
e same is true of the yeast; but the bacillus occurred only
the cultures from the sterilized leaf and the inference there-
e is that it was present within the tissues only.

Two months later these cultures were repeated with the
ddition of a series made from a bit of leaf doubly sterilized,
viz. by rinsing in alcohol and then in formalin. In these three
eries it was again only the first plate of each which developed
‘anything worthy of note. As a rule, the other plates either
‘remained perfectly blank or else developed after at least a week,
one or two small mold colonies near the edge, which might well
‘have been due to outside infection.

~ From the doubly sterilized leaf there developed in the course
- of ten days one large, radiating, liquefying colony of small,
~motile rods of the type of Bacillus subtilis, which we may call
- Bacillus I; three smaller, flocculent, liquefying colonies of very
' large rods related to B. megatherium, which may be designated as
. Bacillus 11 ; a few pin-head, moist, non-liquefying, tawny colonies
- ofa Micrococcus; and one large, white, sterile mycelium near the
b edge. This would seem to be a remarkable result to obtain from
. a piece of leaf-tissue subjected to the combined action of such
- powerful germicides as alcohol and formalin. As a matter of
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fact, however, it was only the first plate in the series which ted, as the result of some prel%minary in.vezstigatlons upon
showed any growth whatever ; that growth consisted of no more subject, that pole-burn xyaS, in my opinion, due to an
than fifteen or twenty colonies representing a similarly Smal] ssively damp atmosphere, inducing t.he gl"owth of a fungus
number of germs; and finally, the leaf from which the cultureg ¢ certain points on the tobacco .leaf, this 'belng followed.by a
were made had been lying for several months on a labOratOry ocess of decay in which a species of Bacillus and a spec1es.of
table, protected only by a bell-jar. Under such conditions there ococcus were the principal factO{'s.* T}}e fungus which
was abundant opportunity for many bacterial spores capable of associated with the trouble. was, in that 1nstanc.e, unques-
resisting the germicides used, to have collected upon the leaf nably a species of Cladosporum ; = the present instance it
and to have been transferred thence to the culture-plates, It s certainly a species of t/lltemama. These st:jlter-nents are
may fairly be said that the cultures from the partially sterilizeq t, as might appear, COHtradlCtO‘r}f They merely 1ndfcate that,
leaf presented no grounds for concluding that either bacteria certain atmospheric conditions, any saprophytic fungus
or fungi were present within the tissues in sufficient numbers h may be present in the curing-barn may attack't}.le dead
to account for the extensive damage wrought by pole-burn, ies of the leaves and start in them a process of d1's1ntegra-
Had they been so they would almost certainly have occurred which will almost surely be followed by true bacterial d-ecay.
in overwhelming numbers, not in the first dilution-culture . interesting to note in this connection that the predqmmant
merely, but in one or more of the subsequent ones. _ of bacteria which occurred in the cultures- durujlg the

The same general remarks apply to the series made from a estigations just described, were apparently identical with the
portion of the leaf treated with alcohol only. Here the first Bacillus and the Micrococcus observed in the similar case
plate yielded, after ten days, two small colonies of Bacillus I, years ago.
two of Bacillus 11, many of the Micrococcus, but all extremely s perhaps necessary to say in conclusion, that these further
small, and in addition, four small tufts of Aspergillus and servations upon the cause of pole-burn confirm the sugges-
Penicillium. Here again, there is no evidence to show that the - s regarding remedial measures made in our Report for 1891,
internal tissues of the leaf contain any organism in quantity
sufficient to produce the decay accompanying pole-burn.

As in the previous cultures, however, when we come to the
cultures made from the leaf in its natural condition, we do find
one organism appearing constantly and abundantly. After ten
days the first dilution-culture contained small colonies of
Penicillium, Cladosporium, Fusarium, Bacillus II, and another
smaller, very active bacillus, liquefying rapidly, and of a pale
straw-color. But overrunning all of these was a very abundant
growth of brown mycelium, starting in at least eight different
centres, and consisting entirely of the Alternaria before-men-
tioned.

I can only conclude from these cultures that, as far as regar ds
the organisms associated with the earliest stages of pole-burth
this species of Alternaria is the only one which occurs in any
abundance, and that it occurs only on the surface of the leaf,
not in the internal tissues. These remarks must be understood
to apply strictly only to the case in hand. Some years a8°
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ON FRACTIONAL FERTILIZATION OF MELONS AS
A PREVENTIVE OF DISEASE.

By W. C. Sturais.

In the Report of this Station for 1898, pp. 230-232, an account
was given of the favorable results attending the use ‘of tobaccg
stems as a mulch for melpn-vfnes. The advantage which the
vines derived from this treatment was seen in a general increagse
of vigor owing to the gradual supply of plant-food made a avajl-
able by the slow decay of the tobacco-stems. It occurred to me
at the time that at least a part of the failure which has recently
become so marked a feature of the melon-growing industry in
Connecticut might be due to the -
fact that the whole of the plant-
food was supplied at the beginning
of the season, and that by the
time the fruit began to form,
especially if heavy rains had inter-
vened, the available supply was
so far exhausted that the vines
suffered from partial starvation
and were therefore very suscept-
ible to fungous attack and other
injurious agencies.

An experiment was therefore
planned to test the effect of small
applications of plant-food from
time to time throughout the grow-
ing season. For this purposea por-
tion of a melon-field was selected
at North Haven on the farm of
Mr. H. P. Smith, who has in the
past so kindly offered us similar
facilities for experimental work.
The melons occupied a large upland field with a slight slope to
the eastward. The soil was dry and sandy. The portion
selected for the experiment was near the center of the field and
consisted of nine rows, each containing twenty hills. This are2
was divided into three sections of three rows each and one Of
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e sections was again subdivided into two as seen in the
companying cut. These plots, like the remainder of the field,
eived the usual manuring, viz.,a fork-full of compost, consist-
ing of barnyard manure and tobacco-stems, placed in the hill
Lt the time of planting; they all received the same culture
'roughout the season.

. The plants made a good growth, and on July 1st were equally
rifty all over the field. Early in July the plots were staked -
t, and a fertilizer was prepared, consisting of muriate of
otash, 13 Ibs.; nitrate of soda, 41 Ibs.; dissolved bone-black,
70 Ibs. This was in the proportion of 4 parts of potash, 4 parts
of nitrogen, and 1 part of phosphoric acid. On July 12th, when
the vines were just beginning to show flowers and the runners
raged about two feet in length, the fertilizer was applied
plots A and B. The method of application was to scatter
andful of the fertilizer, thoroughly mixed, on the surface
of the soil around each hill, at a distance of about ten inches
from the center of the hill. On August 1oth a like application
vas made on plots B and C. At this time the ground was
airly covered by the vines, fruit was setting in abundance, and
he vines throughout the field showed a fine color and were
apparently thrifty and vigorous. A week later, however, there
s a very different state of affairs. On August 17th a visit to
field revealed the fact that the whole field, with the excep-
of the fertilized plots, was of a uniform yellowish tone,
n marked contrast to the dark green color of the portion which
1ad received the additional fertilizer. It will be noted that
plot A received but the one application in July, plot B received
in additional application in August, plot C received only the
gust application, and plot D received nothing except the
riginal supply furnished at the time of planting. No differ-
e was observable on August 17th, as regards vigor, between
lots A, B and C; but plot D showed the same yellow color
observable in the field at large, with the exception of the single
adjoining plot C, which had evidently benefitted by its prox-
nity to the extra food-supply on that plot. As to the weather
onditions during July and August when the vines were blooming
and producing fruit, and were consequently making increased
demands on the fertility of the soil, heavy rains occurred almost
ontinuously from July 22nd to July 29th, while from the latter
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date until August 1oth there was no rain. Two light rains
then occurred, but no more up to the middle of the month, when
the conditions described above and indicative of partial starva-
tion were observed. The applicatiog.of the fertilizer on July
12th was followed by rain, that on August 1oth was made
during a rain-storm. These weather conditions were such as
to diminish, at a critical period, the quantity of soluble plant-
food originally in the soil, particularly in the loose, sandy soil
at present under consideration, and at the same time to render
immediately available the later applications of fertilizer.

On August 17th much time was spent in a most careful
examination of the vines throughout the field for evidences of
any specific cause of disease, and specimens were collected for
future microscopic examination. The result of this search was
entirely negative. Here and there a vine was found affected
by the wilt disease, and more frequently leaves were found
which showed the initial stages of the spotting due to the fun-
gus “Alternaria, but neither of these was at all adequate to
explain the sudden loss of vigor and marked change of color
which characterized the plantation. Only on the fertilized plots
was there no yellowing of the vines, no decrease of vigor, and
no spotting of the leaves. The conclusion was almost irre-
sistible that the trouble was to be found primarily in a deficiency
of available plant-food and that the indications of actual
disease were merely incidental. Part of the trouble might
possibly have been prevented. The wet weather in the middle
of July induced a very active growth of weeds and, owing to
the pressure of other work on the farm, the melon-field was
somewhat neglected, so that the weeds soon completely covered
it. Undoubtedly part of the starved condition of the melon-
vines was attributable to the luxuriant growth of the weeds;
nevertheless on the experiment area, though it was covered with
a rank growth of weeds, the vines retained a measure of vigor
longer than in other parts of the field. As soon as the melons
began to ripen it was found that they were of extremely poor
quality, indeed they proved later to be almost worthless. This
was partly due to the poor condition of the vines, and partly,
as it appeared, to the fact that the quality of the seed was far
below the average. The only melons which matured properly
and were even of fair quality, were gathered from the experi-
mental plots.
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Through the kindness of Mr. Smith, a record was kept of the
eld from these plots on August 25th, 29th and 31st. This
cord is given below. After the date last named the quality
the melons was so poor that no more were gathered.

233 lbs.

Aug. 25.;Aug. 29.|Aug. 31.| Total. Remarks.
Leaves slightly yellow
A¥ No. 94 52 260 406 |on Aug. 23rd. All dead
ot Wt. | 166 1bs. | 94 lbs. | 290 1bs. | 550 Ibs. jon Aug. 31st. Vines
still green.
'k Leaves slightly yellow
B No. 72 28 408 508 |on Aug. 25th. Leaves
ot Wt. | 112 Ibs. | 46 1bs. 396 lbs. | 554 Ibs. land most of vines dead
Rt | on Aug. 31st.
i ) Leaves very yellow and
) No.| — 92 o L : Yy
Plot C ; dying on Aug. 25th. All
i Wt. | 148 1bs. | 273 lbs. o 421 lbs, “dead on Aug, 29th,
No. 40 76 o 116 y
ot D %Wt. 152 1bs. 5 385 Ibs. |Leaves as in Plot C.

|

f. Plots C and D)

21

So many causes conspired to make this melon-crop a failure,
hat very little importance can be attached to the above figures.
hey do, however, indicate that the increase of vigor where
he vines received additional plant-food during the growing
son had its result in an increased production of fruit (cf.

: expected (cf. Plots A and B); and that a single applica-
after the fruit was partly grown was of almost no value

. The fact that where additional fertilizer was applied there
was almost complete absence of the wilt and the spotting of
leaves, is sufficient to warrant further experiments along
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ON THE PREVENTION OF RASPBERRY-ANTHRAC-
NOSE BY CULTURAL METHODS.

By W. C. Sturds.

The disease of raspberries known as “Anthracnose,” and
caused by the fungus Gleospoyium necator, Ell. & Ev,, is
unquestionably the most séripus ‘enemy with which the grower
of raspberries has to contend. Itis hardly necessary to describe
this disease. The small, roundish blotches, light in color and
bordered by a dark purplish ring, which appear on the young
canes and produce on older canes irregular, scab-like areas,
serve to identify the fungus at sight. Numerous experiments
have been made to ascertain how the young canes become
infected in the Spring, how they may be protected from infec-
tion and whether or not there is any practical cure for the
disease after it is once firmly established on the old canes.
Thaxter has shown (Conn. Agr. Exp. Sta. Rep. for 1889, p.
172) that “fresh shoots, developed from below the ground as
well as from the old canes above and below the diseased spots,
show no signs of the fungus.” From this he concludes that
the vegetative portion of the fungus does not spread from the
old wood to the new growth, but that the latter is infected by
means of spores produced in Spring on the old centers of
disease, and that by cutting out and burning all of the old, dis-
eased canes, the danger of fresh infection may be very materially
diminished if not totally prevented.

The most extensive experiments upon the treatment of
anthracnose by means of fungicides have been made at the
New York Experiment Station, and are fully reported in Bull.
124 of that Station. These experiments show that it is possible
practically to free a plantation of raspberries from anthracnose
by cutting out and burning the old diseased canes and by pro-
* tecting the new growth by frequent applications of Bordeaux
mixture; but at the same time it is shown that spraying does
not increase the yield and is therefore not profitable. As 2
rule a raspberry plantation attains its maximum of productive-
ness in its third year, and most growers follow the practice
of renewing their plantations after this period. In such cases
providing that proper care is exercised in selecting or purchas-
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“'ring new plants absolutely free from anthracnose, there is little
" danger of very serious injury from the disease. Sometimes,
r‘ owever, it becomes advisable to fruit a certain plantation for
| 4 longer period and then some means of holding the anthracnose
in check becomes necessary. According to the New York
‘experiments it does not pay to attain this end by spraying, but
there can be little doubt that by certain methods of culture the
. disease can be checked, at least temporarily, providing that the
\ atmospheric conditions are not too unfavorable, and that by
'l'.‘such means a plantation which would otherwise represent a
otal loss can be made remunerative for a season or two. The
ollowing is a good illustration of such a case.

" Early in April last, I received from Mr. G. C. Beckwith of
epaug a bundle of very badly diseased raspberry-canes,
ccompanied by a letter, stating that they were taken from an
cre of a very heavy growth of canes which showed no sign
§ disease the previous season, but at the time of writing
ncluded hardly a single healthy plant. In reply to inquiries
nd suggestions, Mr. Beckwith wrote later that the disease
as so bad that if he attempted to cut it all out there would be
othing left, and he suggested the possibility of spraying the
lants as they stood, getting what fruit he could, and then
estroying the whole plantation. A visit to Nepaug showed that
Mr. Beckwith’s description of the condition of affairs was
- hardly exaggerated, nevertheless he was advised to cut out as
" many of the diseased canes as possible and to spray the remain-
" der with Bordeaux mixture, in the hope that thereby a fair
rop might be gathered before the plantation had to be given
. up as worthless. This course was recommended merely as a
emporary expedient, with no idea that any permanent results
- would be attained. The outcome, however, was far more
tccessful than had been anticipated. Under date of January
- 25th, 1900, Mr. Beckwith wrote as follows: “Sickness just at
. the time when spraying should have been attended to, prevented
 my doing this, and the canes were not sprayed at all. But I
' gave them a very severe pruning as you suggested. Then
ollowed cultivation. I also hoed and drew the dirt up over
he old diseased stumps. 1 kept up thorough cultivation until
. the time of fruiting. The result was, I had not only a rank
' growth of young canes, but a splendid crop of fruit. You will
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remember that we both thought it would not pay to try to do
anything with the plants further than to get the one crop of
fruit, but the canes grew so rank and appeared so free from
disease that I am going to try the,same experiment again
another year, for I am satisfied that. it was the pruning and the
thorough cultivation which did the work. I took about 500
plants from this piece and set them in another lot; although I
sprayed them several times there is now a considerable amount
of disease among them.”

These results are not difficult to explain in retrospect, and
they may not be so favorable again. The pruning removed
most of the fungus; what was left on the canes was doubtless
kept from spreading by the lack of rain throughout the past
Summer ; and the thorough cultivation enabled the young canes
to maintain their general vigor. Had the season been even a
normally wet one, the disease would probably have been much
more apparent. Mr. Beckwith’s experience with plants taken
from the diseased area gives abundant evidence of the danger
of starting a fresh plantation from such a source, even under
the most favorable conditions. It is safe to prophesy that,
whatever the condition of the old plantation may be during
the coming season, the new one will certainly be diseased.
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MISCELLANEOUS NOTES.
By W. C. STURGIS.

~ Downy Mildew on Melons. This mildew, known to bot'anists
a5 Plasmopara Cubensis, is common upon cucumbers, especially
~ under glass, but has been reported only once on melons in this
 State. That was in 1899 at South Manchester. Tt appears to be
~ 2 common disease of both melons and cucumbers in New Jersey,
" New York and Ohio, and, besides these plants, it is known to
attack the squash, pumpkin, watermelon, gourd, wild star
cumber (Sicyos), wild prickly cucumber (Echinocystis), and
a number of other plants of the same family.

It was hoped that, with three serious parasitic diseases to
iminish still further the continually decreasing returns from
~ melon-culture in Connecticut, we might be relieved from the
Apresence of a fourth, at least until some satisfactory means of
~ dealing with the others had been found ; but in the latter part
' of August last, I received from Mr. F. T. Ives of Meriden a
" number of melon-leaves, accompanied by a letter stating that, a
~week before, the vines from which the leaves had been taken
~ were in a perfectly healthy condition, but that at the time of
- sending the specimens, every leaf on the two-acre field was
~ dead and dried up. Sixty or seventy dozen melons had been
. picked in this field, but the ground was still covered with fruit
which, owing to the rapid spread and disastrous effects of the
~ disease, would be practically a total loss. Mr. Ives was inclined
, to attribute the trouble to the attacks of some insect, but its
~ rapid spread was indicative rather of fungous attack, and the
. microscope confirmed this supposition. The upper surface of
" the leaves showed numbers of roundish or triangular, yellowish
spots and blotches, which, on the lower surface of the leaf,
. were seen to be covered with a small, white mold, very like
" that seen in the case of the downy mildew of the grape, and
~ easily iderntified as the fungus above-mentioned. That this
'~ disease, though hitherto decidedly localized, may become widely
. spread and do very great damage, is shown by the state-
" ment made by Mr. Ives that in 1898 it attacked his melons
. when the fruit was on the point of ripening, and destroyed
. more than 10,000 of them. Evidently it differs from other
~ common diseases of melons in the lateness of its attack, seldom
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appearing before the fruit begins to ripen; in the unexpect
sudden manner of its appearance; and in the rapiditp ofe d.ly
progress, there being sometimes no more than a Weei i .
vening between the first evidence of.the trouble and the l;itEr—
'destruction of the plants over a large area. In these res ol
it resembles its near relative, ‘the late-blight of g
(Phytophthora). . e
The same disease, as noted above, is liable to attack cucu
bers, and very successful experiments in checking it on th;rl :
plants are on record, but although similar experiments w'ts}?
melons have been tried, notably in Ohio,* they do not se;
to have been attended by the same measure of success Orrln
reason for this is doubtless that the cucumber crop is hare
vested early, before the mildew becomes a serious menace Whil-
melons have to remain in the field until mature and ar’e thu:
exposed to the attacks of the fungus for a longer period
Nevertheless partial success, and in one or two cases entirf;
success, has followed the use of Bordeaux mixture as a pre-
ventive of this mildew. Evideritly then, there are two available
mfathods by which the damage from this trouble can be mini-
mized; first, by starting the plants under glass, forcing the
growth, and transplanting to a warm, rich soil, thus securing
the crop of fruit early enough to prevent the vines from bein
attacked by the mildew; secondly, by growing them in thge
usual. manner from seed planted in the open and affording
the vines protection, when almost full grown, by the thorough
application of Bordeaux mixture. By the first method thegre
Would_be the added expense of forcing and transplanting, but
there is every probability that this would be more than bo,ﬁset
by the early maturing of the fruit, the higher price which it
would command, and the freedom of the vines from mildew;
thfe second method would involve the expense of sprayin anci
1.*n1ght, even then, prove unsuccessful. The expense of sgprav—
ing need not exceed $3.00 per acre for each application and
three thorough applications, beginning about the middle of,]ul
should afford .the highest possible degree of protection ¢
A Destructive Disease of Potatoes. About the m.iddle of
June I. received word from Mr. J. W. Jennings of Southport
that his potato-vines were blighting badly. The blight Izvas

* Ohio Agr. Exp. Sta., Bull. 105, pp. 230-232, 1890.
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fescribed by Mr. Jennings as a kind of wilt, the plants attacked
.uddenly withering without apparent cause and very soon
pecoming brown and dead. The trouble started near the center
f the field when the plants were about eight inches high, and
attacked only three or four hills; it spread, however, with
}.great rapidity, the affected area doubling or trebling in size in
the course of three days. At the time of Mr. Jennings’ letter,
he reported that about a square rod was affected. I at once
' yisited Southport and examined the diseased field. The whole
' field appeared thrifty except in the one portion described by

‘Mr. Jennings. In the center of this portion the vines were

. completely dead and the blackened and shrivelled stalks alone

indicated where the hills had been. Toward the margin of

' the area, which was almost circular, indicating a gradual spread

' of the trouble in all directions from a single center, the plants

* still showed signs of vigor, though badly wilted ; farther still

. from the center, hills could be found in which only one

. or two of the stalks had begun to wilt, the remainder being

- perfectly healthy. It would seem a simple matter, with all

~ stages of the trouble thus before the eye, at least to hazard
| a guess as to its nature; but after thorough examination of the
» ’ plants in the field and of abundant material taken to the labora-
. tory, I found myself no nearer a satisfactory explanation of
i the trouble than before. FExamination of the wilted plants
~ showed that the stalks were hollowed out from a point about
28 in. above the surface of the ground to an inch or so below
" the surface. These hollow stalks had every appearance, in most
~ cases, of having been caused by insects, indeed in several cases
they showed a small perforation near the crown of the root
which apparently had served for the entrance or exit of the
insect. In other cases, however, the hollows in the stalks were
not continuous but showed numerous cross-partitions, so that
it was difficult to associate their production with insects. Not-
withstanding the similarity in appearance between these hollow
stalks and the injuries caused by the potato stalk borers (Tricho-
baris trinotata and Gortyna nitela), the most careful search
failed to reveal the presence of either of these insects. If the
! trouble had been due to either of these borers, it would have
" . been next to impossible, at that season, to overlook the larve

of the insect within the stalks.
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On the other hand, in the material examined microscopically
in the laboratory, nothing of a fungous or bacterial nature was
found which could apparently account for the wide-spread
destruction of the tissues in the stalk: The whole subject of
the cause of the trouble was therefore reserved for another
season’s work. Meantime I had advised Mr. Jennings +to
gather all of the diseased vines into a pile and burn them, taking
the extra precaution of-including a hill or two beyond the
apparently extreme limit of the affected area. This was done
immediately, and, in addition, Mr. Jennings saturated the whole
area with Paris green in water. No more trouble was experi-
enced, and the field produced a fine crop of sound potatoes.

Serious injury to Peas. During the past Summer there were
several complaints from different parts of the State to the effect
that the pea-crop was proving a failure. The trouble was said
to make its appearance at about the blossoming period, and
as a result the vines became yellow, dropped their leaves, failed
to mature pods properly and, in some cases, turned brown at
the surface of the ground and rotted off. The description of
the trouble recalled a common disease of peas which appeared
with unusual severity in Germany a few years ago and was
there made the subject of very careful and thorough investiga-
tion.* In this country the most serious of its attacks appear
to have been in the pea-canning sections of Delaware.f The
disease is caused by the leaf-spot fungus, Ascochyta Pisi, and
usually does very little damage, being confined to a few of the
leaves and pods. Occasionally, however, when the conditions
are peculiarly favorable to it, it may become extremely active,
destroying the crop entirely by attacking the stalks near the
ground and causing them to decay. In such cases there seems
good reason to believe that the fungous attack is not primarily
above ground and due to the proximity of diseased plants, but
that the fungus was present in the seed. The German inves-
tigations referred to above, show that the fungus may be
present in the seed and yet not affect the germinative quality
to any marked extent: it therefore becomes a matter of extreme
importance to purchase seed which not only has a good record
for germination, but which is known to have come from healthy

*See Centralbl. f. Bakt., Abth. II, Bd. I, pp. 620-624 and 881-886. 1895.
t Cf. Del. Agr. Exp. Sta., Bull. XLI, pp. g-11. 18¢8.

NOTES ON FUNGOUS DISEASES. 281

plants. In one case which was brought to my notice, a “damp-
g-off” fungus (Pythium?) had apparently coGperated with
" the Ascochyta in causing the decay of the stalks, for the dis-
.;eased tissues near the surface of the ground were found to be
,}-crowded with resting-spores (oospores) apparently belonging
to the genus Pythium. This fungus had probably attacked the
seedlings very early; it had then been checked by dry weather,
ut meanwhile had so weakened the plants that they fell a ready

Should
e disease threaten serious injury in future, it would be
advisable to obtain seed from a distance where the disease
has not been present, to select land which has not borne
eas for a number of years, to secure thorough drainage, to
void the use of manure on the surface of the soil around the
base of the plants, and finally, in case it is necessary to use
. the same land for two or more successive crops of peas, to
‘gather and burn every vestige of the vines as soon as the crop
,is harvested.

. The Leaf-Spot of Alfalfa. The growing of alfalfa as a fod-
. der-crop in this part of the country has not attained proportions
ufficient to attract much notice, nevertheless we occasionally
ear of some serious damage done to the crop. During the
ast Summer samples of alfalfa were sent in to the Station, evi-
ently attacked by the “leaf-spot” fungus, Pseudopesiza. This
' causes small, yellowish blotches on the leaves, in the center of
- which are seen the minute, black, fruiting cups of the fungus.
In the West the “leaf-spot” disease does immense damage to
;j‘alfalfa, sometimes destroying half the entire crop. It has been
- admirably described in the Report for 1897 of the Iowa Agr.
4 Exp. Sta., pp. 25-34. Fortunately the frequent cutting to
:Which, in the ordinary course of things, alfalfa is subjected,
1 presents a ready means of checking the spread of the fungus,
~ since if cut and fed to cattle before the spores mature, by far
the greatest source of infection is prevented. We do not know
- at present exactly the season at which the spores mature, but
~ as the specimens which I received.last Summer were collected
. about May 15th and did not at that time show any mature
-] spores, it is safe to assume that diseased plants do not become
~ a serious menace to their neighbors before June 1st, and may
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therefore be safely cut and fed to stock up to that date. Shoulq
the disease occur later in the season the only practical means of
combatting it is either by continuous cropping or by watching
for its first appearance, which will generally be at not more
than one or two points in the field, and immediately cutting anq
burning the affected plants. '

Disease of Peppers. Notwithstanding the dry weather which
characterized the past Suthmer, peppers, especially when grown
upon low land, suffered severely from anthracnose (Colleto-
trichum nigrum). This disease makes its appearance on the
fruit in the form of roundish blotches, which increase rapidly
in size, become pale brown in color and finally give rise to
numbers of minute pustules of a brown or finally black color,
in which the spores are produced. Not only.do these blotches
disfigure the fruit, but they offer a favorable ground for the
development of other organisms productive of decay. Fields
were seen last Summer in which at least 25% of the fruit was
rendered worthless by this fungus. No experiments looking to
its prevention were attempted, but Halsted reports in the 17th
Report of the N. J. Agr. Exp. Sta., p. 337, that fungicides are
not efficient in this case. In a dry season Halsted secured good
results from irrigation and by mulching the plants, but in sea-
sons of normal rainfall these methods proved useless. For-
tunately peppers are not a crop upon which the farmer places
much dependence.
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. OBSERVATIONS ON THE FERTILIZATION OF
' PEACH ORCHARDS.
: By E. H. JENKINS.

" For several years the Station has carried out experiments on
is subject. One of them is here described as matter of
cord, although of course no decisive result can be looked for
til after a considerable term of years. The peach is particu-
rly unsatisfactory as an experiment crop because the fruit,
hich alone furnishes a numerical expression of the effects of
rtilizers, tillage or other factors of growth, cannot be expected
ch year and sometimes fails for a number of years.

The experiment here described is on land of Mr. A. E. Plant

Branford. The orchard is on a high hill, some miles from
e shore of Long Island Sound. The soil is a gravelly loam
fairly good quality. The history of the field is as follows:
After lying several years in grass, the lot was plowed in the
11 of 1894, was dressed during the winter with from 75 to
00 bushels of unleached Canada ashes per acre, and was
planted to peach trees in the Spring of 1893, the varieties being
ountain Rose, Champion and Early Rivers. Twelve hundred
unds of Mapes’ corn manure was applied per acre, and the

chard planted to corn..
The following winter, 1895-1896, 75 to 100 bushels of
‘unleached ashes per acre were again put on the land.
In the Spring of 1896, there were laid off on the south end
the orchard eight plots or blocks of trees. Each of these

‘plots covered about one-third of an acre and had 48 trees

. The plots, beginning at the west end, were marked and
fertilized as follows:

A 63 pounds of muriate of potash, 160 pounds of acid phosphate.
B ‘e e 3 00 te ‘e ‘e g
and 170 pounds of cotton seed meal.
C 65 pounds of muriate of potash, 160 pounds of acid phosphate.
D 130 ‘e ‘e e ‘e ‘e 13 ‘e
E 260 ¥ i X < s oy
F 260 *“ high grade sulphate of potash, 160 pounds of acid
phosphate.

‘e
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These fertilizers, and the lime, have been applied each Spring,
since 1896, in April or very early in May.

In August of each year, crimson clover has been sown on
plots C, D, E, F, and has always grown well and lived through
the winter. It is plowed under in May. Plot A has abundance
of potash and phosphoric acid but gets no nitrogenous fertilizer.
Plot B has each year about 500 pounds of cotton seed meal per
acre, containing 35 poufids of nitrogen, while all the other plots
receive their nitrogenous fertilizer in form of crimson clover
as a green manure.

Plots C, D, E should show the the effects of heavy dressing
with muriate of potash and F should show the comparative
effects of a heavy dressing of high grade sulphate.

The southwest corner of the field, on plot A, is the dampest
part of the lot, in spite of an underground drain, and we
believe plot A is the least favorably placed of all the plots.

Fach year a certain number of the trees have died and have
been replaced by new ones in the Spring. No case of yellows
has been found in the whole orchard.

Each Spring a census of the trees which died during the
last year, has been made, which is as follows:

NUMBER OF DEsp TREES FOUND IN THE SPRING.

1806, 1897. 1898. 1899. Total.

PlotifA ool s il 2 12 2 I 17
e v s by 3 6 1 I II

(& LaERde AL 2 3 1 X i

| | SR e o 1 2 o 3

Bl S L o 1 o o) 1

B sk aia (o) o o o o]

7 23 6 £} 39

Plot A has suffered most, losing more than one-third of the
trees on it in four years. This we believe, is partly due to the
excess of water in the soil. Plot B has lost 11 trees, less than
one-fourth of the whole number; C, D and E a smaller num-
ber, and on F not a single tree had died.

In 1898 there was a fine set of fruit buds, but most of the
very young fruit fell later in consequence of cold storms at and
just after setting time.

In 1899 there was an excellent set of fruit in the large
orchard of which the trees above referred to form a part, while
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" in most orchards of the State, every ﬂower.bud was killed
Adt'lring the winter. As illustrating the. vagaries of. the peac'h
f-crop and the New England winter, it is worth noting that'm
" another part of Mr. Plant’s orchard, more than 9oo trees Wh%_Ch
 plossomed fully in April soon showed signs of trouble and .dled
. pefore the leaves came out. They had been killed by the: winter
" near the ground as effectually as if girdled with a kn'lfe. :

. The Early Rivers peaches, 95 baskets in all, were picked in
~ our absence and no note is made of them. The other two varie-
" ties were picked and measured under the supervision of one

Peaca Crop. NUMBER OF BASKETS.

Profms b Slhet e BLEL i ), ok A B C D E F
B of baskets. - o.. oo oo 65 117 81 110 1551 140%
. No. of trees in'bearing exclusive
3 of Early Rivers. ... ._..... 20 31 23 27 36 30
‘.vAverage number of baskets per
: tree in bearing. . ... Lo 0 4.2 3.8 38 4.1 4.3 4.7
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EXPERIMENTS IN CURING AND IN FERMENTING.

WRAPPER-LEAF TOBACCO. SEASON OF 189g.
By E. H. JeNKINS.
Curing the Crop.

These experiments are in continuation of those begun ip
1897, described in the Reports of this Station for 1897, page
223, and for 1898, page 297.

The barn with the heating apparatus was described in our
last report as follows:

This barn is 60 feet long, 32 feet wide, 16 feet high to the
eave plates, having vertical ventilators of the usual kind, hinged
just below the eaves and opening down to the sills. It also has
a ventilator two feet by three in each gable end, just below the
peak, with a shutter which can be closed or opened from the
ground by cords. Below this ventilator there are six narrow
ventilators, hinged from the top. On each end of the barn
are two large doors, built in the usual way, and on one side is
a small door for entering the barn during the cure. The sides
and ends of the barn are battened on the inside. The lower
tier of poles for hanging tobacco rests on slip-girths, so that
the lath of tobacco on this tier hang crosswise of the building,
like those above. The barn is built on stone and brick piers.
The space between the sills and the surface of the ground is
boarded up. In the center of the barn is a brick chimney—
with a flue thirteen by eight inches in the clear,—which goes
through the roof just to one side of the ridge pole. Except
that the barn has a chimney and is made as tight as possible
and battened, it is not at all unlike other barns in the neighbor-
hood. Two stoves of heavy sheet iron, two feet eight inches
from front to back, with a breadth and height of two feet four
inches, each stove having a cast-iron door with draft, are used
for heating the barn. One stove on each side of the barn, mid-
way from end to end of it, is set in an excavation outside the
building, the bottom of the stove being six feet below the level
of the sill. Around the sides and rear end of the stove is a
brick wall, having an air space of five inches closed in the front
side. This wall is five inches higher than the top of the stove,
iron bars are laid across it, which support a sheet-iron cover,
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7 and this, in turn, is covered with earth. On the front, near the

j bottom, are openings which supply air to this air-space, which

-_' surrounds the stove except on the front and bottom.

This whole structure is three feet below the sill at its nearest
pomt From the stove, and through the air-space, a smoke
~ pipe seven inches in diameter passes under the sill and into the

" parn straight to the chimney, having a rise of about five feet
£ in going the distance of seventeen or eighteen feet. From the

. air-space, two hot-air flues, seven inches in diameter, pass into

the barn, which is built with its ridge running east and west.
. Within the building and four feet from the south side of the

‘barn one of these flues turns at a right angle and runs east to
 within four feet of the east end of the barn, thence north to

within four feet of the center line of the building, and
. thence west till it joins the smoke pipe near the chimney.

The other hot-air flue on the south side runs in a similar way

" to the west end of the barn and back again to the smoke pipe.

. The arrangement on the north side of the barn is similar. By

i brick supports these hot-air pipes are given a pretty uniform
. pitch, rising all the way from where they enter the barn to
~ where they enter the chimney. |

The hot-air flues are also connected, where they enter the
building, with the smoke pipe, and by the use of dampers, all

'.‘ the smoke can be sent through the smoke pipe direct, but the
. hot air from the hot-air chamber, through the flues; or by

properly adjusting the dampers, the products of combustion can
‘be sent through the hot-air pipes also.

It is best to start the fires with direct draft to the chimney,
but when the chimney has got well warmed the draft is sufficient
to draw the smoke through the hot-air flues without smoking
the building at all.

The pipes are numbered, and, when not in use, taken up,
boards being laid down where the pipe runs below the surface
of the ground and covered over with earth. After the barn is
filled with the harvested tobacco the pipes can be laid in an
hour’s time.

In front of each stove the earth is sloped up to the general
surface of the field, and boards are so placed as to prevent
caving. A lean-to affords protection to the one who tends the
fires. The building was inspected by the insurance companies
and insured on a premium of one and one-half per cent.
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In the fall of 1898 the tobacco field, containing scant two
acres, was dressed with the finely cut stalks of the crop of 18gg,
In the winter about twenty-nine tons of New York stable
manure was put on the land in large-heaps, which were
spread in the early spring and plowed under on April 15th,

On May 3d, 4,000 pounds of cottorr seed meal, 1,000 poundg
of cotton hull ashes, 1,200 pounds of swift-sure superphosphate
and two barrels of lime weré sown broadcast on the field and
cultivated in. |

On May 12th two pounds of Paris green were mixed with
two hundred pounds of moist bran and scattered over the rows
to destroy cut worms. The tobacco plants were set on May
18th.

The crop was cultivated. in the usual way, grew without
suffering from drought and was harvested on ‘August 4th and
5th, and hung as usual on lath, which were eight inches apart
on the poles. At harvest the crop was believed to be a remark-
ably good one, certainly the best in appearance of any since
1892.

The crop was cured as far as possible in the usual way, heat
being used simply to continue the cure when the weather con-
ditions were unfavorable. :

In a dry, hot day the interior of the barn, when filled with
green tobacco, is much cooler than the air outside. For
instance, on August 6th, a hot clear day, at 4 ». M., the air out-
side was at 82°, while in the middle of the barn it did not go
above 74°.

The next day at noon the temperature in the shade outside
was 80° inside 70°. On August 8th at noon, in the shade out-
side, temperature 78°, inside 65°. At all these times every door
and ventilator was wide open. Obviously at such times arti-
ficial heat would bé quite unnecessary and perhaps harmful.
The tobacco cures of itself quite fast enough and the move-
ment of air, at least in the center of the barn—unless disturbed
by high wind—is downward; i. e. the air within is colder than
that without and although more moist is still heavier and sinks
down, drawing in from above the warm, dry, outer air.

At night, however, the conditions are reversed and change
very quickly between five and seven o’clock. A few illustra-
tions of what was often noted will suffice.

i
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MOn Augﬁst 5, a close, “hot,” foggy night, with a little rain,

s 72° to 73

Outside. Inside.

v WA RS O Cr T TR IS 82° 70°
B & A R by v r e s s 69 69
(At s il 58 68
s T e G L SRR 54 66
BOAS M AT ) LT 0L s 51 66
G 12 R AT ROESALEE R 1 51 65
Ul o Sl o SRR WL 51 65

. The fire was started at 6 p. M.

tside and inside and a fire was started.
. The temperatures in the night were as follows:

» Outside. Inside.

Aug. 8.0 8 PaM; baicasacdiias 48° 58°
Ol el o ST 1R 45 58 8
L) S T ST 45 59
o 1 A2 1E R R A 40 57

Aug. 9.4 8 AsMe b sons 52l 38 55
TR ey o 58 55
PRI ol v S 78 65

At two o'clock in the morning the air outside was only 6
jdegrees above the freezing-point of water.

In all cases the inside thermometer hung in the second tier
from the ground and not over any hot-air flue.

It is clear that at night the air within the barn is much
‘warmer than outside, and if it is only open under the sill and
the ridge the current will be in the direction opposite from

22
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lighter air inside being pressed up by the colder, heavier air.

without.*

These observations led us to follow the plan of opening the
barn wide on clear, dry days and airing it thoroughly. As soon
as the outside temperature fell to that of the inside, the barn
was closed, except under the sills and in the ridge, and the
fires were started and run through the night. The object was
to assist the upward air current which naturally moves at night
and to keep the tobacco from the night chill, thus making the
temperature of curing much more nearly uniform.

The cure was started on August 5th, and on August 14th was
well advanced, much further than in the case of tobacco cut at
the same time, but curing under the usual conditions. Even
the top leaves were turning yellow.

It was judged that as long as the weather was good no
further heating was desirable, as it might dry the leaf too
quickly. Tt was necessary for the writer to leave the experi-
ment at this time and the barn stood open, night and day, till
August 26th.

The leaves, excepting the mid-ribs, were nearly cured on that
date. The tobacco was very damp, as the weather for a whole
week past had been warm, damp and “muggy,” with one very
heavy rain:—typical “pole-burn weather.”

The barn was closed, the fires started, and the whole crop
was dried out without damage. Pleasant weather followed and
on September 21st and 22d, the crop was taken down and
stripped.

Tt is clear to us that this method of curing is a valuable help
in preventing pole-burn. We are not yet prepared to recom-
mend this special form of heating apparatus, and we find that
while by it the bottom tier is absolutely protected from pole-
burn there seems to be an eddy or place where there is dead air
in the second or third tier which may give trouble. It is planned
to experiment further on the subject.

# Repeated observations made at night, while the fires were running,
showed that the air five feet above the ground within the barn,—away from
the flues,—was warmer, had lower relative humidity but a larger absolute
humidity than the air outside. It must, therefore, be specifically lighter.

e I e P W E N R T U S—
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The Fermentation of the Tobacco Crop.

. During the spring and summer of 1899, some observations
. were made on the temperature of tobacco which is fermented in
cases by the method commonly practiced in Connecticut.
This method consists in tightly packing the sorted tobacco,
| tied in hands, into cases holding 300 pounds or more, which
* are piled up in unheated storehouses, turned once or twice and
are sampled and sold after lying through one summer. The
packing is done in the first three or four months of the year.
The thermometer readings were made by the firm of L. B.
| ‘Haas & Co. of Hartford, who also kindly offered the use of
our cases of wrapper-leaf tobacco for these observations. The
lephone thermometers were loaned to us by Prof. Milton
. Whitney of the United States Department of Agriculture.
. Readings were taken almost daily for several months, but a
single weekly reading will show the changes of temperature
sufficiently.
The four cases represent different grades of wrapper-leaf
stored in different rooms of the packing house.
The temperatures in the center of each case were as follows:

No. of Case. 2010 4 2393 329
Mar. 4 57° 65° 58° —°
11 59 68 60 60
18 61 77 62 61
25 61 77 68 60
Apl. 'z 63 76 74
8 63 76 73
15 63 78 73
22 64 79 74 79
29 69 80 75 81
May 6 75 85 79 83
13 78 86 79 84
20 7 85 76 82
June 3 79 80 79 8o
24 84 - 81 83 82
July 1 82 79 83 81
15 —_ 81 -— 82
29 83 82 82 83
Aug. 5 — TR 83

It will be seen that case No. 2010 lay for nine weeks, tightly
| packed before the tobacco reached even “temperate” heat,
' Possibly the time was still longer, for we have not the

(" o° F.
. date on which the leaf was packed.
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We certainly know that some cases of the 1898 crop damaged
in the case, between the time of packing and the first of May,
and we believe that the greatest danger to cased tobacco from
mold and mustiness is when it lies cold and damp, unfermented,
waiting for sufficient heat from the air to penetrate it and start
the fermentation. During the last‘two years a “forced sweat”
has been used by some dealers in order to get tobacco as soon
as possible on to a waitirlg ;market. For this process the leaf
is cased as above described and put into a room where the
temperature is maintained for about six weeks at 100° to 130°
and the air is kept somewhat moist. The tobacco comes out
“sweated,” with its gum gone and keeping its light colors. It
is fairly satisfactory, quite even in color and has found a ready
market. But opinions differ considerably as to its real value
as compared with “natural sweat” leaf. In Sumatra, Cuba,
Germany and Holland as well as in Florida, a third method of
fermenting wrapper-leaf is universally employed for which there
is no precise name. It is not a “forced” fermentation, for in
the fermenting room the temperature is not raised above 80°-
85°F. It is a “natural” fermentation, but the leaf is put at
once into a summer climate instead of lying for several months
in the cold, waiting for the turn of the seasons. It differs also
from the other two methods in that the leaf is piled loosely in
large heaps or bulks containing thousands of pounds for the
fermentation, instead of being packed tightly in cases contain-
ing a few hundred pounds each. This method was discussed
in our Report for 1898, page 302, where is also described an
experiment in fermenting Connecticut leaf by this means, the
first experiment of the kind, we believe, on record. This year
the same experiment has been repeated with more skillful super-
vision and has demonstrated the unqualified success of the
method. :

Professor Milton Whitney of the Division of Soils of the
United States Department of Agriculture, most kindly coper-
ated with us and secured for us the services of Mr. M. L. Floyd,
the tobacco expert of the Department, who has had years of
practical experience in handling, fermenting and selling cigar
leaf tobacco in Florida and other States. To these gentlemen
is largely due the success of the undertaking. Mention should
also be made of the Connecticut Tobacco Experiment Co., an

ing readings:
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;@rganization of practical tobacco growers, which has for eight
:‘"years cobperated with this Station in experimenting on the fer-

' tilizing, curing and fermenting of leaf tobacco.

The sorted tobacco cured as described on previous pages, was

; sent from Poquonock to the Station and on December 16th was
. weighed. in as follows:

No. 1. Long wrappers---c-e--ecceceanuon- 1,289 pournds.
U ONShort wirappers tILEURC LI JI U L o 547 &
% 3. LongsecondS.c--o--coiolecaianans 375 &
s Billergoano Lol Casbliol st s sand 15734 4 &
SN T At WIAD BeTSauao L0 Sl S 449%
GO Topaleaves LT Sop Coo il i 257% ¢
Tatal. o e bt o S a e L 3,076 o

The fermenting room, in the laboratory cellar, was kept at a

. temperature of 80°-85° by a steam pipe passing through it to
' the greenhouses beyond and the air could be dampened by blow-

. ing steam from a pet-cock in this pipe.
Mr. Floyd took charge of the whole operation. On Decem-

" ber 14th about 1,900 pounds of trash tobacco, the sorting-room
~ waste, was shaken out and sprayed with warm water till it was
. wet and “soggy,” and put into the fermenting room in a loose
. conical pile, covered with blankets. The next day it was shaken
- over and piled as before.

It was no longer soggy, no water stain was visible; it was soft,

. pliable and elastic and contained 33.8 per cent. of moisture.

A thermometer in the center of this pile showed the follow-

BDee, [arei sl nnE ST S o L e R e 95

o
Sl SRS I Y RS S b o ST TS 114°
880 136, ot L0 s DS L T RN o %
& IR G RO L e L SR S SR 317
s A5 e R S SR b 128°
TR TR L DR RO 1 SRR e AR 131°

Temperature of the room, 80°-84°

A platform 12 feet long and 5 feet wide was laid on joists

4 - which raised it four inches from the floor, with vertical headers

of boards at each end. On this platform was packed a layer of
the hot trash eight inches deep, and next above a layer of first
wrappers, butts on the outside, tips always towards the center.
A second layer was put on; the butts resting on the body of the
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leaf below, and about a foot from the outside, overlapping, as
shingles are laid. Then followed a thin layer of trash, then
first wrappers as before and so on as long as the trash lasted.
Then the remaining first wrappers were put on in layers with-
out trash. No pressure was applied ;. the workmen stood on the
floor and simply laid the hands of tobacco on the bulk loosely.

The trash was mixed in this way to increase the heat and
moisture ; for being a first"experiment it was not thought wise
to dip the wrappers. Experience showed, however, that water
could have been safely used and the layers of trash omitted,
The bulk was covered with blankets. The same day the No. 2
wrappers, which were too dry to ferment, were brought into
“case” by dipping the butts about two inches deep into warm
water, and then holding the hands by their butts and shaking
them vigorously till the water was well distributed.

They were then loosely piled in the fermenting room to
“draw.”

The next day they were put on the bulk in the way above
described, but without any trash tobacco.

All the other grades were brought into case in the same way
and put in the bulk, which was in the end eight or nine feet
high and must have weighed at least 5,500 pounds. The whole
was covered with trash, woollen blankets and rubber blankets
on the outside.

The air in the room was kept just moist enough so that a
hand of unfermented tobacco hung in the room would remain
pliable.

As the bulk was built, telephone thermometers were built in
with it which could be easily read without removing them.

The records of this bulk are as follows:

No. 3.

Nozxd No. 2. Near top ot No. 4.
Near bottom A foot below the No. 1 Near top of

of bulk. No. 3. wrappers. bulk.

Dec. 18. P. M. latissasa 88° 84° i O —°
A (o R P e 1 97 88 80 87
P MRS 99 90 85 89

SEI 200 1A MY R () 107 98 AR 97
B, M. HOBES o 110 103 99 101

SN AT A M S RS e 113 IIX 108 107
By M. SR s 113 114 113 III

e Zagl AL ML SRR R 114 118 119 115
P M e L 115 120 121 115
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The heat rose somewhat slowly at the bottom of the heap. In
ther parts the temperature rose during the four days at the
. rate of from eight to twelve degrees in twenty-four hours.

‘ - As the event proved, the tobacco might have been left undis-
. turbed for several days longer, but wishing to see how the
, fermentation was going, the bulk was taken down on December
" 22d, and rebuilt after shaking out the leaf slightly. This was
finished in the afternoon of December 23d. As far as possible,
. the outside tobacco from the first bulk was put inside the second
~ and what was at the top of the first bulk was laid at the bottom
. of the second. The readings of the thermometers inside the

bulk were as follows:

No. 1. No. 2. No. 3. No. 4. No. s.

Near bottom, In middle, Near top, Below center, Near top,

west side. west side. west side. east side. east side.
Bbec. 23. P. M. .___. 83° 86° 92° 84° 85°
T N SRR 92 96 89 93
s Ll 93 97 104 96 104
i R 95 104 112 104 112
b R R 100 112 115 116 114
20, Tt syl T0g 115 115 118 115
e A SR 107 115 115 118 115
R 108 TI5. T 111 117 114
A R S 110 114 111 S G 113

~ On the second of January, 1900, the bulk was turned once
. more in the same way as before and the thermometers replaced.
The record of this bulk is as follows:

No. 1. No. 2. No. 3. No. 4. No. s.

Jan. 3 89° 94° 92° 88° 88°
4 89 96 95 92 89
5 90 99 98 97 102
6 91 101 99 105 99
7 90 104 101 107 105
8 90 105 103 108 110
9 90 108 105 108 112
10 89 107 105 105 1153
II 87 107 106 105 113
13 84 105 106 105 112
14 84 105 106 104 110
15 83 104 105 104 109
16 81 104 104 102 106
18 80 103 104 102 108

N
w
~
-

100 103 101 104
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It was clear that active fermentation had ceased and the leaf
had begun to cool off. Examination of leaves from different
parts of the pile showed that the gum was gone and the whole
body of leaf was thoroughly fermented or “sweated.”

It was, however, allowed to stand in the bulk for some time
longer. It was then examined by members of two large New
York firms who deal in domestic leaf, a Connecticut tobacco
dealer and a cigar manufacturer who handles large quantities
of Connecticut wrapper leaf.

The unanimous opinion of all these gentlemen was that the
process was a remarkably successful one. The leaf was of a
perfectly even color from the tip to the stem end.

The gum was all gone, the leaf was light and elastic and
there had not been the slightest damage during the fermenta-
tion. Particular attention was given to the leaves on which the
butts of the next layer of leaves rested, as the dealers thought
that there some damage must have been done. Careful search
was made, but not a single damaged leaf could be found in the
bulk. Another point was that of water-stain. As stated above,
all the hands—except those of first wrappers—had their butts
dipped in warm water and the leaves shaken out, immediately
before putting into the fermenting room. .

A few of the second wrappers came out of the fermentation
with some water-stain near the mid-rib of the leaf, but none on
the margin, but the most of the dipped leaves showed no traces
of water-stain. The second wrappers were dipped just at night-
fall and in great haste and probably not sufficient care was
taken in shaking them out. If they had been left a few days
longer in the first bulk, probably there would have been no
water-stain, even in the over-wet leaves.

Our experience has shown that unfermented leaf will bear
a good deal of wetting f it is warm and goes at once into active
fermentation. But under no other circumstances will it bear
wetting.

After being examined by these experts the crop was cased
and after standing in the cases for two weeks at about 70° F.
was shipped to be sold.

It is interesting to compare the weights of the fermented and
unfermented leaf.
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Before casing After

and fermenting. fermenting.
No. T, “Eong WIaDPeIS- ...t 1,289% 1,209%
OSSR L R B e\ 547 5994
SUiTE ongsecondsi, - lelaIoC 375 371
i, AT TGS e A SO L g 157% 173
S Pl Dark 'wiappers' o4 449% 462
6.1 ' Top leavesc iy Lousd tiy 257% 253
s Ol b 3,076 3,068

The whole crop weighed only eight pounds less after ferment-
ing than before, and three of the grades were damper at the
end of the process than before they were dampened at the

"; beginning of it. Of course the fermented leaf will dry out
. rapidly in the cases. Thus between February 7 and February
~ 23, the loss of moisture from the whole casing was 247 pounds.

THE AREA OF LEAF SURFACE ON THE TOPPED

TOBACCO PLANT.
By E. H. JENKINS.

To get an approximate idea of the amount of leaf surface
on a tobacco plant or on an acre of tobacco, a single plant
which had been topped and suckered and was ready for harvest
was stripped of its leaves, eighteen in number. The outline
of each leaf was carefully traced in pencil on a. rectangular
sheet of paper, and the figure of each leaf thus traced was cut
out with scissors.

The area and weight of the sheets used for this purpose had
been carefully determined beforehand. By weighing the leaf
figures and the cuttings separately it was easy to calculate the
area of these leaf figures, assuming that the paper is of uniform
weight for each unit of surface. The eighteen leaves were
thus calculated to have an area of 27.2 square feet.

Reckoning 7,700 plants to the acre, it would appear that
the leaves from one acre of Connecticut Havana tobacco, at
harvest time, would cover 4 ®/,, acres.
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TESTS OF THE VITALITY OF VEGETABLE SEEDSF
By E. H. Jenkins.

TABLE I.—GERMINATION TESTS OF VEGETABLE SEEDS.

Since November, 1898, two hund; : Age of Average
b o e f, ¢ 9d’ ndred and nlnety-one samples ins)fee:rs. Ig‘;;%f;s?f g;r;fmt!b%r Maximum. | Minimum.
seeds, chiefly of garden vegetables, have been tested as to vk e,
their vitality. This work ha$ been done in the interest of
seedsmen and S
Of puI:Cha'.qu:S’ a’nd has been exeCuted for the ______________________ o-I 7 86.5 100.0 56'7
most part by Mr. Churchill. 1-2 x5 9r.I | 100.0 72.0
The methods of testing adopted by the Association of Ameri- g:i Ig g;g ‘gg"; 23'8 .
can Agricultural Colleges and Experiment Stations have been M Beets ---- -----cocomooonaeee o-1 21 1544 | 21L0 65.5
1 5 - I-2 16 162.8 230.0 75.0
closely followed, and the standard germinating chambers haye ‘ 2-3 7 140.8 | 192.0 73.5
been used. ! Bssels Sprouts .. ..oo-..oo- 3-4 2 18.4 36.0 0.8
Table I presents the average, maximum and minimum R T SRop A v
vitality of all the seeds tested at the Station by the newly 2N 3 s i 420
3 2 % 3-4 4 2 1.5 27.0
adopted methods. The age of the seeds given in the table is 4-5 2 64.9 gs.s 44.0
that reported by the seedsmen or growers who sent the samples. 8 5 il e &
The samples were in all cases drawn by the persons sending N U ?:; :; ZZ:I 3(1323 iif;
them. Since the samples were sent by the seedsmen for their 3 5 §3'6 SR Bk
1 3 TpaialbhbasnibC Mo tiie i aalbananie 00 UG SO o-I 3 4.5 Hila Lo
f\:tn 1nformat1:)rt1, alr)ld it ;vla}shugderstood that the results of the 1-2 6 51.2 88.3 275
ests were not to be published as r i e s PR S Ut B
ol ‘thet i P 3 epresentmg the charac.ter ...................... O 17 68.0 83.5 38.3
eir goods, there was no motive for any misrepresentation 1-2 15 34.7 63.8 4.0
as to the age of the seed. The samples for the most part ;qi ? igi gg'g 22'8
- s : i3
undoubtedly represented cleaned seed as prepared for market. bin, Sweet .. _.....___... o-1 3 83.4 99.0 32.9
-2 13 745 98.0 37:5
S o-1 < Y 61.5 9I1.3 35.5
-2 I 69.8 LAl Al
_________________ o-I 10 86.3 99.0 57.0
-2 15 80.0 98.5 39.5
2-3 2 81.2 83.0 79.5
3—4 5 713 90.0 §1.0
4-5 1 TR RS (R
.................. o-1I I 70.3 il Lty
Plant ... o-I 2 48.5 57.0 40.0
4 Wi L -2 2 43.2 52.5 34.0
_______________________ o-1 2 87% 94.0 80.5
3-4 1 45.
.................. S 2 90.1 93.5 86.8
_______________________ o-I 5 81.3 86.0 76.3
-2 3 76.5 79-3 74.0
2-3 I 35.5 Sz LS
..................... o-1 27 87.6 100.0 18.0
1-2 32 80.3 100.0 23.5
2-3 12 75.8 98.8 23.8
3-4 1 6.4 L o
5—6 1 10.3 ot Ll
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TABLE I.—Continued.

o i R L
ngears, | Sampie. | by gumber
tested. J sprouting,
Mangel Wurzel ....____..__. ot Y SURARE 190.0
12 8 89.4
2- 103.
Musk - Melon ... ... ct bl 0—2 g 722
-2 10 70.8
2-3 I Q2.5
i ; . 34 5 42.8
Onion, Connecticut grown. .. o-1 55 72.4
I-2 31 55.5
2-3 20 18.1
— I )
California grown ____ g—‘; 33 g?g
I-2 9 86.5
2-3 3 85.9
3-4 1 10.0
Parsley Hicoumiiiice fs iy o-1 I 73-3
N -2 6 33.4
PAFST Ty | 35 A M s N TIREE] o-I 5 49.9
-2 4 15.6
2-3 T 30.3
Poagis o awgemafig 1y e e 34 2 98.5
Pappersd - gl Jodhe ve (Sl 0-I 5 771
1-2 6 48.6
Rugrplein e do solth et Ty o-1 6 74-0
-2 4 48.8
2-3 ¥ 2
Radish 21c sl a5 0 1] o-I 18 g;;
1-2 21 69.7
2-3 17 30.8
: -4 I1I 0.0
Sal.sify ..................... g—I I g0-5
Spaniach i e e g e Do) o-1 12 84.9
-2 I 72.0
Sauashy. Lol oG ores i o-1 12 87.4
-2 5 93.0
3-4 8 35.9
Tamato Laagl o Jeligei e 4 o-1 14 84.8
-2 7 82.2
2-3 I 65.5
: 3-4 3 70.2
LOTIps Dos: o L L ARORE 4 o-1 6 94.9
-2 6 85.9
b 2
Water Melon ....Lueut 4 ?)—‘I1 ; gg7
1-2 I 44.9
2-3 7 41.7
3-4 I 42.0
5-6 I 69.5

Maximum.

203.0
176.0
181.0
100.0
96.5
81.0
975
9I.5
68.3
97.5
98.0
9I.5

72.0
63.5
42.8
99.0
89.5
70.5
95.0
9L.5

99.8
98.8
69.3
69.5
89.7
100.0
98.0
82.0
97.0

' 935
96.2
98.8
97.8
94-5
100.0
77.0
81.0

Minimu,n_

43.5
88.8
40.3
49.8
56.3

0.0

0.0
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. The “percentage” of beet seed and mangel wurzel sprouting,
‘given in the table, is nearer 200 than 100. To test the
ality of beet seed, one hundred “seeds” are put in the ger-
nating apparatus and all the sprouts are counted. As each
et “seed” is a fruit which may contain from two to six
eparate seeds, it is evident that the possible number of sprouts
ay be 600. To count the actual number of seeds in the one
ndred fruits examined, which would make a true percentage
atement of sprouting power possible, would be extremely
borious; but the form of statement here followed is sufficiently
telligible and is justified by usage.

- Vitality of Onion Seed as affected by the Age of the Seed.

_.' Since November 1, 1896, the Station has examined 214
samples of onion seed of the crops of 1896, 1897, 1898, and

Stations. In the samples examined, the percentage by number
seed which sprouted was as follows:

TABLE IL.—ViITALITY OF ONION SEED.

CONNECTICUT GROWN.| CALIFORNIA GROWN.
No. of Per cent. No. of Per cent.
Samples. | Sprouted. | Samples. | Sprouted.
eed stated to be less than 1 year old- 214 77.4 46 Q0.5
Seed stated to be between I and 2
i) e AR SR SR DO U 36 59.8 13 82.7
- Seed stated to be between 2 and 3
ek R L A 20 18.1 10 79-9
Seed stated to be between 3 and 4
BV ears old - ... - ocececooceoo-. . 50.5 I 10.0

Table IT also shows that onion seed more than one year old,
- as a rule, has much less sprouting capacity than new seed,
- although in Table V are numerous cases of onion seed more
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than a year old which sprout as well as most new seed.
Whether the plants produced from old seed are as vigorous
and productive as those from fresh seed is quite another ques-
tion, on which laboratory germination tests can give no light,

Comparison of the Vitality of Crops of Conmecticut-grown
Onion Seed in the years 1894-1809. 3
The average sprouting capacity of Connecticut-grown onion
seed, as determined for a number of years at this Station, hag
been as follows: ‘

TABLE IIL.—VITALITY OF CROPS OF ONION SEED.

No. of Samples Average Percentage

Tested. Sprouted.
I mBRo s s ot Lo sl 14 87.0
F8aup e L e 25 82.9
FQE st e 13 85.5
FEQOLUL LIRS ) e 44 72.4
ARt S sl s s 39 77.9
1898 o Lo b Db o 68 69.3
) §:1o s S G 62 89.0

The sprouting capacity of onion seed in 1898 was unusually
low, for reasons which are not evident, while the sprouting
capacity of seed of the 1899 crop has been higher than in any
previous year of which we have record.

The Sprouting Capacity of Different Varieties.
The average sprouting capacity of four varieties, of which
a considerable number of samples has been tested, is as follows
(only those samples are here included which were alleged to be
less than one year old at the time of testing):

TABLE IV.—SPROUTING CAPACITY OF DIFFERENT VARIETIES OF ONION SEED.

No. of Samples Average Percentage of

Variety. Tested. Sprouting Seed.
Yellow Globe........ 97 76.8
Red Gighe ... . i 22 87 80.5
White Globe......_.. 39 80.0
White Portugal -...__ 23 68.6
Wethersfield Red..... 4 1.3

The three globe varieties are essentially alike in sprouting
capacity, but the White Portugal appears to be distinctly
inferior to them in this regard.

TABLE

V.—GERMINATION

SEED TESTS.

TESTS MADE IN
RAISED IN CONNECTICUT.

303

1899 OoF ONION SEED

Agfi of Percentﬁ;é;:n %fe l§.eeds by gﬂ.“g;‘;:r

i i;:]t?nogf. Sp;;?l;ted Remained| yoca0eq. SP:"“ti."g sees

dayg. ard., ecayed.| germinated.
ellow Globe, Crop of 1899-_| 2006 | o-I 92.5 1.8 Sk 3
2010 | O-I 92.3 2.8 Lotk 4
2011 o-1 86.8 2.0 s 4
2012 o-1 79.5 3.8 e 3
2013 o-I 0.0 3.8 S 3
2014 o-I 92.5 2.8 ey 4
2015 o-1 92.5 3.2 Lo 3
2016 o—1I 90.3 2.0 Sl 3
2029 o-I 84.0 4.8 Sl 4
2030 o-1 83.5 5.5 fiaal 3
2032 o-1 83.8 5.8 S5 3
2040 o-I 92.8 3.8 o 3
2053 | O-I 0.0 2.2 ST 4
2061 o-1 91.3 4.8 PLri 3
2062 o-1 87.8 4.8 ol 3
2078 o-1 85.0 3.0 oL 4
2079 | O-I 95.3 0.8 e 3
2254 o-I 81.0 2.0 G 3
2257 o-1 82.0 2.0 ol 3
2258 o-1 84.3 1.5 N0 3
Crop of 1898..| 2259 | 1-2 | 25.8 | 18.3 e 4
d Globe, Crop of 1899....- 2007 | oO-I 89.0 2.8 20l 3
) 2017 o-I 95.5 0.2 Soas 3
2018 o-1 97.0 1.0 pasESs 4
2019 o-1 88. 1.5 Sy 3
2020 | O-1 9I1.3 1.8 Salid 3
2026 o-1 94.3 2.0 o i 3
2036 o-1 88.0 0.5 Skae 3
2039 | ©O-1 | 93.5 2.5 AL 3
2049 o-1 88.5 1.2 £ 4
2050 o-1 91.8 1.8 S 3
2051 o-I 90.3 312 Al 3
2052 0-1I 89.8 2.0 LoweB 3
2054 o-I 88.5 2.5 i 4
2055 o-I 89.3 3.0 Lot 3
2059 o-1 88.8 3.8 s, 3
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TABLE V—CONTINUED.

‘AN\<

:}:%g ?rf; Percenta%?n c;)feiceds by Nuthdl
Variety. St;t(i)on yeargat|—————————m————— wit?:fig s

s time of Mhich

wsfeing‘ Sprouted \p poincq g;;:ha_lf of the

h n ;;‘ ard. | Decayed. ge:ntlxi?é tie(id

\

Red Globe, Crop of 1899 ....| 2063 | o-1 | 88.8 2.2 S

2080 | oO-I 93.0 1.8 Ll g
2248 o-I 93.3 1.8 e ?
2249 | O-I | ¢5.5 1.0 e ?
2250 | O-I 86.8 4.0 AT ?
2251 o-1 84.8 6.2 o ?
2252 o-1 96.8 0.5 e ?
2255 o—I 94.3 1.8 S 3
2256 | O-1 | 04.8 1.8 i 3
2260 oI 57.0 15.2 S 4
Crop of 1898. ... 2048 | 1-2 | 56.8 | 18.0 A 5
2284 1-2 0.0 | 34.5 At S o
White Globe, Crop of 1899.-.| 2008 | o-1 | g97.5 1.5 e 3
2021 | O-I | 97.0 %2 Ay 3
2022 o-I 90.8 3.2 HAS 4
2023 | O-I 95.3 0.8 R 4
2024 | O-I 92.8 1.0 plet 4
2027 o-I 89.5 0.8 & A 3
2041 o-I 94.8 2.8 o 3
2056 o-1 92.5 1.0 PRI 3
. 2057 o-1 |'93.8 2.0 Ve 3
2050 | O-I 85.8 1.2 DL 3
2077 o-1 91.8 2.0 MR 3
2246 o-1 95.5 0.5 AL ?
2247 | o-1 | 8s5.8 113 Bl ?
2253 | O-I | 04.8 1.5 A ?
Wethersfield Red, Crop of 1899| 2072 | o-1 | 66.0 3.5 L 3
2287 Q-I 74.5 4.0 A 3
Crop of 1898/ 2004 -2 64.0 126 g o 4
White Portugal, Crop of 1899.| 2025 o-1 76.0 5.5 s 4
Crop of 1898._| 2038 1-2 | 828 3.0 T 4
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NUCLEIC ACID OF THE EMBRYO OF WHEAT
AND ITS PROTEIN COMPOUNDS.

- By Tuomas B. OsBORNE AND GEORGE F. CAMPBELL.

-': Frankfurt (Versuchs-Stationen, 47, 449) has estimated the
proportion of various constituents of the embryo of wheat and
nd globulin, 21.62 p. c. and albumose 13.62 p. c.

~ O'Brien (Annals of Botany IX, 543) states that the proteids
of wucat germs consist of globulins of the myosin-type, coagu-
ng at 55°, soluble in dilute solutions of sodium chloride or
agnesium sulphate and precipitated by excess of these salts;
lobulins of the vitellin-type, coagulating at 75°-78° and soluble
dilute solution of sodium chloride, but not precipitated by
excess; proteose; and albumin not coagulating below 80°,
oluble in sodium chloride solution, not precipitated by an
xcess, nor by dialysis, nor by carbonic acid.

~ As neither of these investigators has given more than a
“superficial account of the protein* substances found by him in
1e embryo of wheat, we determined to investigate this subject,

_there is any special difference in character between the pro-
' teins of the more physiologically active germ and those of the
- dormant endosperm.

As a result of this investigation we have found that, of the
'\ proteids described by one of us{ as constituents of the wheat
~ kernel, the albumin (leucosin), the globulin and the proteose,
~ which in the whole seed are present in small proportions,
together constitute a large part of the embryo, and further,
* that gliadin and glutenin, the principal proteid constituents of
~ the endosperm, are not present in the embryo.

. Although the globulin and leucosin obtained from the
. whole seed were free from phosphorus, all of our preparations
i * In this paper the term protefn denotes the basic molecules which, com-
. bined with simple acids, form the “simple proteids,” and combined with
. other more complex groups, form the ‘‘compound proteids” (Ham-

" marsten, Text-book of Physiology, translated by Mandel. Third Edition,
1900). The term proteid in this paper includes both of these groups of

protein compounds.
+ Osborne & Voorhees, Am. Chem. Jour., XV, 1893, 392.

. 23
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of the globulin, and many of those of the albumin, from the
embryo contained various yet considerable quantities of thijg
element, and when digested with pepsin, yielded insoluble pro.
ducts having the characteristics of nuclein. The elementary
composition of those preparations of the embryo-albumin
which contained no phosphorus, or only traces, was the same as
that of leucosin prepared from the whole seed, while the com-
position of those embryo-albumin preparations which contained
phosphorus differed from that of leucosin in proportion to the
phosphorus present.

Analyses of different preparations of embryo-globulin showed
no agreement, even when corrected for ash.

These facts led us to examine our extracts for nucleic acid,
and having found this acid and determined its composition, it
was seen that the differences just alluded to disappear if we
assume the phosphorus to be present as nucleic acid and calcu-
Tlate the analyses free from this acid and from ash.

In a paper recently published by one of us on “Some Definite
Compounds of Protein Bodies” (Jour. Am. Chem. Soc., XXI,
486), it was shown that many, if not most preparations of so-
called native proteids are, in fact, compounds of protein bodies
with acids, and it was suggested that nucleoalbumins might
prove to be similar phosphoric acid compounds.

In that paper it was also shown that the crystallized globulin,
edestin, obtained from hemp-seed, forms a compound with one,
and another compound with two molecules of hydrochloric acid,
both of which are crystalline, and that the preparations of this
globulin as commonly obtained, are mixtures of these in vari-
ous proportions. It was also shown that the protein molectle
can combine with more than two molecules of acid, so thi.lt
several multiple compounds of one acid with the same protein
molecule can undoubtedly exist.

That our prepzirations from the wheat-embryo are mixtures
of two or more compounds is shown by the variable prop_Of'
tions of phosphorus which they contain. That phosphorus 1s 2

chief factor in determining the proportion of nuclein that sepa-
rates during pepsin digestion is shown by the fact that the
amount of nuclein found is always in close relation to the
amount of phosphorus contained in the preparation.
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. That the preparations are not mixtures of already formed
puclein with ordinary proteid matter is shown by the difference
‘m solubility and behavior of the original preparation from
' that of the nuclein derived from it.

" 1t would seem, then, that the nuclein obtained by pepsin
. digestion is not an original constituent of the extract nor of
" the cells of the embryo, but results through combination of
I'several molecules of nucleic acid with one of protein.

. Accordingly we conclude that these phosphorus-containing
eparations from the wheat embryo are mixtures of different
srotein nucleates and that when subjected to pepsin digestion,
_in consequence of the conversion of a part of the protein sub-
stance into proteose, the proportion of nucleic acid to unaltered
 protein is increased, so that higher acid nucleates are formed
~ which are insoluble in the digestive fluid.

~ The grounds for these conclusions are given in the following
~ detailed account of our investigation.

. The material at our command consisted of a quantity of
wheat germs, a specially prepared product of the Pillsbury Mills,
rom which the bran and endosperm had been very thoroughly
‘removed, which was kindly procured for us by Mr. David Chid-
low of Chicago.

- The germ meal, which was prepared and sent to us in cold
- weather, was immediately extracted with petroleum naphtha
- and ground to a flour.

I. Tue NucrLeic Acip oF THE WHEAT EMBRYO.

We shall later show that the precipitate produced by saturat-
 ing the slightly acid aqueous extract of this wheat embryo meal
- with sodium chloride contains almost all the phosphorus of
'~ the extract. We accordingly extracted a large quantity of
. the meal with water, saturated the extract with sodium
- chloride and subjected the precipitate to a vigorous pepsin
-~ digestion. We thus obtained a considerable quantity of nuclein
- from which we prepared nucleic acid in the following manner:
. The nuclein was thoroughly washed with water and then
~ dilute potash solution was added until all the nuclein had dis-
. solved and its solution become faintly alkaline to phenol-
- phthalein.
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This solution was cautiously treated with dilute hydrochlorje |
acid until a precipitate was formed, which separated readily
from the solution. This was filtered out and the clear filtrate
found to yield no precipitate on adding a little more acid. A
considerable quantity of strong hydrochloric acid was then
added, causing a precipitate of nueleic acid, which separated in
large flocks that rapidly settled to a coherent layer. The
deposit continued to centract and soon became so dense
and brittle that it could be ground to a powder even under
water. The solution was decanted, the sediment was thor-
oughly washed, redissolved with alkali and again thrown down
by adding acid. Since this last precipitate still contained
much coloring matter, it was again dissolved with alkali and
the solution poured into alcohol. This retained the basic
coloring matter and threw .down a voluminous precipitate of
potassium nucleate, which was thoroughly washed with large
quantities of alcohol, dried to remove the alcohol and then dis-
solved in water and the nucleic acid reprecipitated by an excess
of hydrochloric acid. Since all the coloring matter had not
been removed by the preceding treatment, the precipitate was
twice dissolved in alkali and precipitated by pouring into a
large volume of alcohol. The nucleic acid was then thrown
down by gradually adding dilute hydrochloric acid to the solu-
tion of the potash salt; after thoroughly washing the preci-
pitated acid with water and with alcohol it was dried over sul-
phuric acid and found to weigh 10.14 grams.

After drying to constant weight in hydrogen at 100° its
weight remained unchanged on further heating at 110° in air.
When thus dried it had the following composition:

) §] II.

Garborgetass kG BN (R 36.18 36.31
Hydrogntn & teil S8 ol 4.48 4.42
Nitrogeniea L Ll Seubivi 16.03 16.10
Phosphemits +* e Lot 8.95 8.86
V-] W L SR, ' 3.52
PoOsamtetinl o0 et a7 2.88
Differ@atge .l Lol diie b 0.64

The ash consisted, chiefly if not wholly, of potassium meta-
phosphate and therefore by subtracting from it the P,O4
which it contained,we obtain the amount of inorganic base which
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" had been precipitated as an acid salt together with the free

nucleic acid. Calculating our analyses free from this base, we

“‘ have the following figures:

CoMPOSITION OF NUCLEIC ACID.

Calculated for
Found. C21H31NsgP3Oys.

Gatbon) GtetMiyEG il 36.48 36.16
Hydrogensiey et Lo 4.48 4.45
Nitropentsas vy 16.17 16.01
Phosphorusic...teucvass 8.96 8.89
Oxygeniiisioiis Lid ol 33.91 34.49

100.00 100.00

About 2 grams of this preparation were hydrolyzed by heat-

ing for an hour and a half in a boiling water bath with 2 p.c.
hydrochloric acid.
- On adding ammonia to this solution, a precipitate soon
separated which was digested on the water bath with an excess
of ammonia, filtered out, washed, dried over sulphuric acid and
found to weigh 0.27 gram.

This substance gave the murexide reaction and was insoluble
in hot ammonia, both of which properties are characteristic of
guanin. On analysis this crude guanin was found to contain:

Calculated for

Found. guanin CsH;sN5O.
Garboniic e Jar s 40.96 39.74
Hydrogen .--s-a=1a- 3.67 3131
Nitrogenibn o d ar % 45.21I 46.36
Oxygen oo l0 0 10.16 10.59

100.00 100.00

The solution filtered from the guanin was precipitated by
cold ammoniacal silver nitrate and the voluminous, gelatinous
precipitate washed, pressed on filter paper, suspended in water
and decomposed by hydrochloric acid. The solution, con-
taining the hydrochloride of another base, was repeatedly evapo-
rated with water to decompose the chloride and the free base
found to weigh 0.2272 gram. This was again dissolved in water
and the silver salt precipitated from a boiling solution, the silver
compound was decomposed with hydrochloric acid and the solu-
tion of the hydrochloride was evaporated and crystallized.
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The substance separated wholly .n four-sided prisms, most
of which were truncated by planes at right angles. )

‘This hydrochloride was then converted into the picrate b
dissolving in water, adding a little ammonia, evaporating tc})’
dx:yness, dissolving in about 100 cc. of water and precipitatin
with a 1.1 p.c. solution of picric acid added cautiously. Thi
very voluminous yellow precipitate was quickly filtered out with
the help of a pump, washed ‘thoroughly with water and dried
over sulphuric acid. We thus obtained 0.3766 gram of a
picrate, which lost nothing on drying at 110° and had the fol-
lowing composition :

Calculated for Adenin

Found. Picrate, C,;; HsNO,.
Carbon biois She 36.07 36.27
Hyrdrogenti i v 2800 2.51 2.19
Nitrogen .....-.i.i. 30.28 30.77
Oxygen s . .ialil 31.14 30: 77
100.00 100.00

.From the behavior of this base and the composition of its
p1<3rate, it is evidently adenin. Since this acid yields on hydrol-
ysis the purin bases, guanin and adenin, as well as phosphoric
acid, there can be no doubt that it is a true nucleic acid closely
related to the guanylic acid recently described by Bang (Zeit.
f. physiol. Chem. XXVI, 133). The facts that we obtained
these two bases from the nucleic acid in nearly molecular
proportion and that almost all the nitrogen of the acid was
recovered in the guanin and adenin separated from it, lead us
to believe that both these bases exist together in the acid mole-
cule. If such is the case, our formula already given must be
multiplied by 2.5, making it, C;,H;,N,,P,O,,. This formula
restj,mb.les that of guanylic acid, which calculated to the same
basis, is C;;H;;N,;P,O,,. The two acids are different, since
Bang’s guanylic acid yields a pentose on hydrolysis, whereas
we have obtained no evidence that any sugar can be derived
from our acid. As we are at present engaged in a study of
the reactions and constitution of this acid, we will reserve
further statements respecting it for a future paper, which we
expect to be able to publish soon.

‘PROTEIDS OF THE WHEAT EMBRYO. 3II

II. TmE PROTEIDS OF THE WHEAT EMBYRO.
The Aqueous Extract.

The germ flour, described on page 307, when treated with
water, yields a gummy mass from which a clear extract is
secured with difficulty. From 500 grams of meal an extract

was obtained with 2,000 cc. of water, of which 1,400 cc. could

be filtered clear. = This extract was neutral to litmus, alkaline
to lacmoid, and so acid to phenolphthalein that 19 cc. of
decinormal alkali were required to neutralize 100 cc. of it to
this indicator. :

When a freshly prepared, dilute, aqueous extract of the
recently ground wheat germs is heated in a water bath, no
coagulation occurs, the solution becoming slightly opalescent.
If a more concentrated extract, such as may be obtained by
treating one part of meal with 5 parts of water, is thus heated,
the entire solution solidifies to a firm, opaque jelly, free from
visible particles. If, to either of these solutions a very little
hydrochloric acid is added before heating, an abundant floccu-
lent coagulum separates on heating.

After standing awhile, the aqueous extract becomes gradu-
ally acid to litmus, so that when heated slowly it becomes
turbid at about 50° and a large flocculent coagulum separates
at 55°. Heated to 65° for some time and filtered, a second
coagulum may be obtained on raising the heat from 65° to
100°. The amount of this second coagulum is about one-third
that of the first. >

The coagulated proteid is dissolved by 0.5 p. c. KOH solution,
but not perceptibly by 0.4 p.c. HCI solution, unless the latter is
heated, when a clear transparent jelly is formed. i

Freed from coagulable protein, the aqueous extract still
contains a relatively large amount of substance which has the
reactions of proteose.

When the concentrated aqueous extract is poured into a
large volume of distilled water, a turbidity forms at first, which
mostly disappears after shaking, indicating the absence of a
notable quantity of globulin held in solution by the salts dis-
solved-from the meal.

Saturation of the extracts with sodium chloride gives a
considerable precipitate, only a small part of which can be
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and dried over sulphuric acid, weighed 7.1 grams and made
preparation 4.

In a clear water extract of wheat germ meal, dialyzed four
days, there appeared a dense turbidity; due apparently to a globu-
lin, since it dissolved on adding sodium chloride. Passing car-
bon dioxid gas through the dialyzing - solution seemed to
increase the turbidity, but effected no definite separation.
As it was found that Tocc. ‘of N/, HCI per 100cc. of the
extract caused a separable precipitate, this proportion was
added and the resulting flocculent precipitate brought into
solution again by adding salt. The clear extract was then
dialyzed for two days in running water and filtered from an
amorphous precipitate, which was treated as later described
on p. 326.

The filtrate from this precipitate was further dialyzed for
three days more in running water and then, as nothing separated,
for four days more into alcohol. The precipitate which
resulted was dried over sulphuric acid, exhausted with water,
in order to remove all uncoagulated proteids, as well as other
soluble substances, dehydrated with absolute alcohol, again
dried and weighed, yielding 12.0 grams of preparation 5.

Another aqueous extract was saturated with pure sodium
chloride, the abundant precipitate filtered out, treated with
dilute brine and the resulting solution filtered from a relatively
considerable quantity of insoluble matter. This filtrate was
saturated with sodium chloride, a second precipitate filtered
cut and likewise treated with dilute salt solution. = The
insoluble portion was removed by filtration and the clear
filtrate dialyzed. The small precipitate separated by dialysis
was washed and dried, weighed 4.8 grams and formed prepara-
tion 6.

The filtrate from the first precipitation of the substance of
preparation 6, caused by saturating its solution with sodium
chloride, as described above, was diluted with water and
saturated with ammonjum sulphate. The precipitate which
resulted was dissolved in water and its solution precipitated by
saturating with sodium chloride. Although this substance had
previously been soluble in saturated brine, after precipitation with
ammonium sulphate it was found to be nearly all insoluble
therein, so that almost complete precipitation resulted on again
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~ saturating with sodium chloride. The precipitate so produced

was filtered out, dissolved in dilute salt solution and reprecipi-
tated by dialysis. We thus secured 7.6 grams of preparation 7.

By saturating another aqueous extract of germ meal with
sodium chloride a very large quantity of proteid was separated,
which was filtered out, exhausted with dilute salt solution and
washed thoroughly with water and alcohol. Dried over sul-
phuric acid, the preparation, 8, weighed 17 grams.

The filtrate and saline washings from preparation 8 were
united and again saturated with salt, and yielded a small
precipitate which, dissolved in brine and precipitated by dialy-
sis, gave preparation 9, weighing 2.8 grams. As the salt-
saturated solution from which this preparation had separated
contained so little protein, it appears that nearly all the proteid
precipitated from the aqueous extract by saturating with salt
had been converted into the insoluble substance forming
preparation 8.

The filtrate, from the salt saturation-precipitate produced in
the aqueous extract, was dialyzed in water for several days
and “the still clear solution then dialyzed in alcohol for 24
hours. The proteid, thereby precipitated in a coagulated state,
was filtered out, washed with water and then with alcohol, yield-
ing 12.4 grams of preparation 10.

Another aqueous extract was saturated with sodium chloride
and the precipitate, treated in the same way as preparation 8,
yielded 18.0 grams of preparation 11.

The saline washings of the last preparation were dialyzed free
from chlorides and gave a precipitate weighing 2.86 grams
when washed and dried, which formed preparation 12, having
the properties of a globulin, dissolving readily on adding salt
and being precipitated from such solution by water. :

The filtrate from the final precipitation of 12, when heated
in a boiling water bath, gave a coagulum which formed prepara-
tion 13, weighing 1.64 grams.

The salt-saturated filtrate from the first precipitation of 11,
as already described, was heated to boiling and the coagulum
produced was filtered out, giving preparation 14, weighing
5.47 grams.

Since analysis showed that most of the preparations already
described contained phosphorus, some even in large amount,
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we made an attempt to separate the phosphorus from our
extract, in order to determine, if possible, the relation of the
preparations free from phosphorus to those which contained
much phosphorus. - ¥

Two thousand grams of meal were treated with 6 liters of
distilled water and the extract “(four liters) was squeezed out
as completely as possible in.a press.

As a preliminary experiment, 100 cc. of this clear, filtered
extract were made faintly alkaline to phenolphthalein, with
about 4occ. of N/, KOH solution. To insure a sufficient
quantity, 20cc. more of alkali were added and thereupon a
little calcium chloride, which gave a precipitate that seemed
to partly dissolve on adding sodium chloride. The undissolved
part, when washed with dilute salt solution, water and alcohol
and dried, weighed 1.7 p. c. of the meal, contained about 55 p. c.
of organic matter and left 45 p.c. of ash, consisting of trical-
cium phosphate.

To 2,000 cc. of the original extract were then added 1,350 cc.
of a solution containing alkali equivalent to 1,560 cc. N/,, solu-
tion, with sodium chloride enough to form 6.5 p.c. of the total
liquid. To this, a solution of calcium chloride was added,
as long as a precipitate formed, and after standing over night
the solution was decanted from the precipitate and filtered clear
on a pulp filter. Of the clear filtrate, 2,200 cc. were made as
neutral as possible to litmus, by adding 180cc. of N/,, HCI
solution. Of the thus neutralized solution, 1,000 cc. when
gradually heated in a water bath, became turbid at 52° and
a considerable coagulum separated at 53°. After the tempera-
ture had been slowly raised to 65° and kept at this point for
some time, the coagulum was filtered out, washed and dried
as usual, giving preparation 15, weighing 6.4 grams. Another
portion of this extract, filtered from the calcium chloride pre-
cipitate, was saturated with ammonium sulphate while still
slightly alkaline to litmus, the resulting precipitate filtered out,
dissolved in water, its solution filtered clear and dialyzed. A
slight precipitate formed on dialysis, which was removed by
filtering, the solution was heated in a boiling water bath and
the proteid thus coagulated was filtered out, washed, dried
and weighed as usual, giving 3.07 grams of preparation 17.

To determine what effect the removal of the phosphorized
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substance thrown out by calcium chloride had upon precipita-
tion with salt, we made neutral to litmus a liter of the filtrate
from the calcium chloride precipitate and then saturated with
sodium chloride. The large precipitate which formed was
washed by decantation with water, in which it gradually dis-
solved, until only an insignificant quantity remained. The
similarly obtained precipitate from the simple aqueous extract
we have shown on page 315, to be nearly all insoluble in water.

To separate globulin from the aqueous extract, 1,200 cc. of
clear filtered extract were obtained from 200 grams of the
germ meal treated with 2,000 cc. of water. 1,000cc. of this
extract were dialyzed in running water for six days, and the
large precipitate resulting filtered out, washed with water and
alcohol and dried over sulphuric acid, giving preparation 18,
weighing 9.17 grams.

These preparations, thus variously obtained from the aqueous
extract, were dried to constant weight at 110° and analyzed
with the following results, most of the figures given in the
table being the average of closely agreeing duplicate deter-
minations:

TABLE I.—COMPOSITION OF PREPARATIONS OF PROTEID FROM THE WATER
ExTRACT OF THE WHEAT EMBRYO.

1. 2. 3. 4. 5. 6. r & 8. 9.

Carbon...__ 5I.I3 50.52 50.I7 52.39 5I.77 52.I3 52.73 43.59 52.28
Blydrogent .. | 685 6.8T)¢ 7.010..6.83 | 16,817 L 9io4" \7.TL s 697
Nitrogen ... 16.28 16.47 16.66 16.20 I16.IT 16.48 16.00 1516 16.38
Bilphur. .. EI8(0 2azeirroor iirigel S g0 Mgt i 1isglMe.00 1 iTi30
Phosphorus. 0.72 0.7 o091 trace o0.17 0.06 none 3.38 0.07
s Ll 273 290 3.03 0.35 I1.39 043 0.39 13.04 0.44

P;Osin Ash 1.88 2.09 1.1 trace 0.47 trace none 6.73 trace

10. 11. 12. 13. 14, 15, 16. 17. 18.

Carbon .___._ 51,210 46,07 e, 87 0GEL L TET.05n BEGELN I L '50.02: i40isl
Hydrogen .. 6.85 '6.19) 6.8y .LiL76.86 666 '.... ! 700 668
Nitrogen ... 16.18 15.89° 16.65 16.31 16.08 16.02 16.09 16.45 16.34
@ulphur. (.. | LI0 1003 T.IQ ;I35 E60 TS 1.12 ) 1:240 ioloF
Phosphorus. 0.46 2.53 trace trace trace trace trace none I1.85
Bsh 10 219 817 038 045 032 109 283 056 250

P;O;in Ash 1.I11 571 trace trace trace trace trace none I1.79

Assuming that those of the foregoing preparations which
contain phosphorus are compounds of protein with the nucleic
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acid, which was separated from the aqueous extract of wh ]
germs and the composition of which is given on page g eat
this paper, and also assuming that all the phosphorus of ‘:}? of
preparations is a part of the nucleic -acid, we have calCulafse :
the composition of these preparations free from nucleic ac-;d 4
The analyses were further calculated ash-free by subtra.cti1 :
the P,O, contained in the ash from the total ash, which Seerr; f
permissible since the ash consisted almost wholly~ of metas' :
phosphates of potassium and sodium, strongly indicating tha; :
the P,O, was derived from the nucleic acid. These calculationg
gave the following results:

ations, althotigh the former contain from very little up to
thans37 p. c. of nucleic acid.

fost of these preparations might, in accordance with custom,
e called nucleoproteids, while 8 and 11 are, both in properties
= composition, Very much like nuclein. It is thus evident
‘these nucleoproteids and nucleins are nucleic acid com-
ads of protein which, owing to the high molecular weight
the nucleic acicl, are more readily recognized as compounds
are those with acids of low molecular weight.

is to be noted that these preparations show very diverse
erties ; some being like albumin; some like globulin; some
> precipitated by saturation with salt, while others are not.
we have showwn, these different properties are the result
9 hanges causecd by varying the conditions under which the
eid exists in £he extract, and depend chiefly on the degree

TABLE IL—COMPOSITION OF LEUCOSIN CONTAINED IN THE PREPARATIONS
FROM WATER EXTRACTS oF THE WHEAT EMBRYO. '

1. 2. 8. 4 5. 6. 1. 8 ol

C 52.93  52.75 52.4I 52.57 52.57 5247 5293 53.23 52.64 ; X .
H 712 716 738 685 691  7.08 713 7.09  7.02 ity of the esctract, whereby the numbers and kinds of acid
N 1645 1668 1694 1626 1627 1655 1606 1630 1646 cules that commbine with the protein molecule are altered.
(S) 2:':;9 2:'2: 22"}‘2 2;-35 2;3‘: 2;-:2 2;35: 2;-62 14T atever may Te the true cause of these changes, it is evident
3 : 7 ; : : i 79 2241 m the results lzere described, that the distinctions heretofore

100.00 100,00 I00.00 I00.00 I00.00 100.00 I00.00 I00.00 I00.00 de between globulin and albumin, myosin and vitellin, etc.,

10. 11. 2. 13. 14. 15. 16. 17. 1858 very little walue as a basis for classifying protein sub-

C 5263 5244 5206 .... 5201 5206 ... 5230 53458 s. This explains the difference between O’Brien’s classi-
g IZ:ZS IZ:;Z IZ:‘;? e Ig:ii 12';?) e Ig‘;‘; Iéi‘; n of leucosim as a myosin-like globulin, to which reference
S rr7 | Ls4 | Lag 135 (1.60  TI4- LI5  T.24 SUSE made at the beginning of this paper, and our designation
O 2274 2286 2312  .... 2328 2377 --.. 22.88 @ 2L58N as an albumim, because of the ready solubility in water and

lability by hzeat of the preparations which we had made.
Thus, preparatiion 18, weighing 9.17 grams, was insoluble in
r and in salt solution and was not a precipitate of globulin,
in the filtrate= from which it had separated on dialysis, only
gram of comgulable albumin were found instead of 9.5
s as usually- found by direct coagulation of the aqueous
acts; moreov-er the analysis shows it to be a compound of
0sin with 20 . c. of nucleic acid.

0 the preceding pages, it was shown that a small part of
Precipitate, prmoduced by saturating the aqueous extract with
um chloride, is soluble in dilute salt solution and can be
ipitated fron—s this solution by dialysis, as a globulin-like
tance, readily- soluble again in salt solution. The precipitates
cbtained comntain little or no nucleic acid, and have very
Arly the same elementary composition as leucosin, of which

I00.00 100.00 I00.00 100.00 100.00 100.00 100.00

Of these preparations 1, 2, 8, 4, 13, 14, 15, 16 and 17 were
obtained by coagulation with heat, § and 10 by coagulation with
alcohol, 8 and 11 by saturation with sodium chloride, 6, 7,9 and 12
by dialyzing salt solutions in water, and 18 by direct dialysis of
the aqueous extract. Since some of these preparations formed -
the whole of the precipitable proteid contained in the extfa‘ft’ '
while others represented fractions, it is evident that all conta-l_f“
one and the same protein substance mostly combined with \L
ous proportions of nucleic acid. -

Eliminating the nucleic acid, it thus appears
position of the protein part of those preparations W
phosphorus is the same as that of the phosphorus-

that the com=_
hich contaif’
free proteit

B
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they are evidently compounds with a small proportion of some
body of low molecular weight. .

It is plain from these facts that O’Brien’s myosin contains the
same protein substance as my leucpsin.

O’Brien’s “albumin” coagulating at 75°-80° is unquestionably
more of this same leucosin as shown by preparation 3, which
formed about 25 p.c. of the total coagulable proteid. It has
been the writer’s experience that complete coagulation, especially
in a solution quite free from salts, can be effected, if at all,
only by heating the solution much above the lower coagulation
temperature of the proteid to be separated.

From the whole seed we obtained leucosin with the same
composition and general properties as from the embryo, but
our preparations from the whole seed were free from phos-
phorus. This was probably because the proportion of nucleic
acid to protein matter was smaller in the whole seed than in
the embryo so that on extracting with water the nucleic acid
did not form soluble compounds with the leucosin, but remained
undissolved in combination with protein. In the following
table is given the average of analyses of leucosin from the
cereals.

TABLE III.—CoOMPOSITION OF LEUCOSIN PREPARED FROM VARIOUS

CEREALS.

Wheat Wheat Rye Barley Barley Maize*
Embryo. Kernel. Kernel. Kernel. Malt. Kernel.
G 52.65 53.02 52.97 52.81 53.07 52.92
izl 7.04 6.84 6.79 6.78 “6.72 7.05
NN 16.43 16.80 16.66 16.62 16.71 16.82

S ; )
1.32 1.28 1.35 1.47 }23'50 1.32
Ol 22.56 22.06 22.23 22.32 22.05
100.00 100.00 100.00 100.00 100.00 100.00

In an earlier paper on the Chemical Nature of Diastase (Jour.
Am. Chem. Soc. XVIII, 542; Report Conn. Agr. Exp. Sta.,
1895, p. 239) we pointed out that diastatic action appeared
to be always associated with leucosin. Since our extracts

* This proteid was described by Chittenden and Osborne, Am. Chem.
Jour. X1III, 327, as a myosin-like globulin, and was later, Jour. Am. Chem.
Soc. XIX, 525, designated maysin by the writer. Since we now find that
leucosin may form compounds having the properties of globulin, it is
probable that maysin and leucosin contain one and the same protein sub-
stance.
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of wheat embryo were so rich in leucosin, we determined the
diastatic power of the germ meal by extracting with four times
its weight of water and found that, under the conditions of
Lintner’s test, 0.10 cc. of the extract so made, when added to
10cc. of a 2 p.c. solution of soluble starch, formed within one
hour, at 20° enough sugar to reduce 5 cc. of Fehling’s solution.
The o.10cc. of extract corresponds to 25 milligrams of the germs,
from which it is seen that this meal possesses high diastatic
power, though it is inferior in this respect to active malt.

Sodiuwm Chloride Extract.

Wheat germ meal treated with 10 p. c. sodium chloride brine
forms a dense jelly-like mass from which it is nearly impossible
to separate the solution.

With 3 p. c. brine a manageable extract can be made by using
from six to ten times as much solvent as meal. Thus, 100
grams of the meal treated with 600 cc. of 3 p.c. salt solution
yielded in fifteen hours 400 cc. of clear filtrate. As has just
been shown, the aqueous extract on dialysis, in consequence of
a change which affects leucosin, deposits a large amount of
proteid, chiefly in the coagulated form. In order to obtain
preparations of the proteid substance soluble in salt solutions,
but insoluble in water, which should be free from this coagu-
lable albumin, we treated 2,000 grams of germ meal with
20 liters of 3 p.c. salt solution heated to 70°, whereby the
leucosin was coagulated and the salt-soluble globulin brought
into solution. The extract, neutral to litmus, was filtered clear,
at once saturated with ammonium sulphate and the proteids
thus precipitated collected on a filter, dissolved in water and the
clear solution dialyzed in running water.

Proteid matter separated on dialysis in spheroids which, like
legumin, conglutin and amandin, united to a plastic mass on
the bottom of the dialyzer.

This precipitate was dissolved in brine, filtered absolutely
clear, dialyzed for 48 hours, the large precipitate which sepa-
rated allowed to settle, and the solution, which was nearly free
from protein, decanted.

A portion of the precipitate was washed first with water,
which rendered it opaque and dense, then with dilute and finally

24
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with absolute alcohol and dried over sulphuric acid. This
weighed 5.22 grams, and is preparation 19. The rest of the
precipitate was completely dissolved in 125cc. of 10 p.c. salt
solution. To this, water was added until its volume was 425 cc.,
thus making a salt solution of nearly 3 p-c. From this dlluted
solution a gummy deposit separated from which the fluid was
soon completely decanted. The latter was further diluted with
325cc. of water and the precipitate which resulted allowed to
settle to a viscid transparent deposit. From this precipitate the
solution was again decanted and dialyzed for 48 hours, but not
more than a trace of globulin was deposited. The two pre-
cipitates produced by dilution were thoroughly washed with
water and alcohol, dried over sulphuric acid and formed prepa-
rations 20 and 21, weighing respectively 11.4 grams and 8.15
grams. A part of each of these preparations was set aside
for analysis and the rest, dissolved together in 10 p. c. salt solu-
tion, allowed to stand over night at 4°. The solution was then
decanted from a slight sediment, filtered clear and heated to 80°
in order to coagulate any leucosin which might be present, and
after two hours filtered from a very small coagulum which had
gradually formed.

This filtrate was dialyzed in water for four days and the
globulin which separated was washed with water and with alco-
hol and dried over sulphuric acid, giving preparation 22.

The solution filtered from the first dialysis precipitates which
yielded preparations 19, 20 and 21, was further dialyzed; a little
globulin, which separated, was filtered out and the filtrate dia-
lyzed into alcohol for four days. A precipitate was produced
which, when washed with absolute alcohol and dried, weighed
25.0 grams. This substance consisted of proteid which will be
described later, on p. 328. Another series of fractional precipita-
tions of this globulin-like proteid was made by extracting four
kilograms of the oil-free germ meal with 27 liters 3 p.c. brine,
heated to 67° at the time it was applied to the meal. The mix-
ture was thoroughly stirred and thrown on filters. A clear fil-
trate of about 12 liters was finally obtained, which was satu-
rated with ammonium sulphate. The precipitate produced was
dissolved in water and its solution dialyzed for forty-eight hours,
whereupon a large quantity of spheroids separated which
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on settling united to a coherent mass. This precipitate was
" ~ washed by decantation with water, dissolved in brine and its
. solution made faintly alkaline to litmus by cautiously adding
. N/,, KOH solution. In order to separate phosphoric acid, a
 little calcium chloride solution was then added to this very

. slightly alkaline liquid and the latter, though apparently free
~ from any precipitate of calcium phosphate, was filtered, whereby
- a little suspended matter was removed. The solution was made
. exactly neutral to litmus by adding 56 cc. N/, HCl and dialyzed
. for 18 hours. A gummy precipitate, A, adhering to the bottom
of the dialyzer, then separated, from which the solution, B, was
- decanted almost completely.

The precipitate, A, was dissolved in about 200 cc. of 5 p.c.

. brine and the liquid was poured into 8oocc. of water. The
~ resulting flocculent precipitate settled rapidly to a coherent
- deposit from which the solution was decanted. The deposit
. was repeatedly washed by decantation with water, which caused
- it to lose its gummy character and become opaque, white and
. granular.. After dehydrating with absolute alcohol and drying
. over sulphuric acid it weighed 15.5 grams and was marked prepa-
- ration 23. The solution marked B was further dialyzed for
. 48 hours, when a second precipitate formed, which, like 23,
-f_. completely dissolved in bring, to a solution perfectly neutral to
- litmus. This precipitate was washed by decantation with water,
. but the finer part settled so slowly that it was necessary to
- decant it together with the water. The sediment after exhaust-

ing with absolute alcohol and drying, weighed 23.5 grams, and

formed preparation 24. On long standing, the decanted wash-
| ings deposited the finely divided matter, which was then collected
~ on a filter, dissolved in brine and its solution precipitated by

water, giving 15.4 grams of preparation 25.
To determine the quantity of globulin contained in our oil-

. free germ meal, we treated 200 grams of the meal with 2,000 cc.

of 3 p.c. salt solution heated to 65° and filtered the extract
perfectly clear. Of this, 1,000 cc. were dialyzed until free from
chlorides, when the precipitate of spheroids was filtered out,
washed with water and with alcohol and dried over sulphuric
acid. This preparation, 26, formed 5.05 p. c. of the oil-free meal.

To obtain a quantity of this globulin for digestion with -
pepsin, a quantity of germ meal was extracted with 3 p.c. salt
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solution heated to 70°, the extract was filtered clear and satu-
rated with ammonium sulphate. The precipitate produced was
dissolved in water and the resulting gummy and somewhat
turbid solution filtered clear. The filtrate was dialyzed unti]
the solution gave no turbidity on pouring into distilled water.
The proteid, which had then separated in spheroids, was filtered
out, washed by decantation wigh water and with alcohol and
dried over sulphuric acidy giving 27.3 grams of preparation 27,

A part of the extract from which 27 had been prepared was
mixed with an equal volume of N/,, KOH, about twice the
quantity necessary to neutralize the extract to phenolphthalein.
The solution was then dialyzed in distilled water frequently
renewed and in this way a considerable quantity of phosphorus
was separated in the alkaline dialysate. When all, or nearly
all, which it was possible to separate in this way, had been
removed, the solution in the dialyzer was neutralized with
N/, HCl until it no longer reacted alkaline to litmus. This
caused a turbidity. The acid was then further added until an
acid reaction with litmus was obtained, producing a precipi-
tate from which, after settling, the solution was decanted. The
precipitate was then dissolved in brine, its solution filtered clear
and dialyzed, whereby a substance was precipitated in spheroids,
which was filtered out, washed with water and alcohol and
formed preparation 28, weighing 3.0 grams.

These preparations had the following composition :

TABLE IV.—CoOMPOSITION OF PREPARATIONS EXTRACTED BY SopIuM CHLORIDE
SoLUuTIONS FROM THE WHEAT EMBRYO.

19 20 21 22 23 24 25 26 27 28

Carbon.o=n 240 UL 2N aR. 978 Ne0.03 ) 50.23 | '48.17 49130/ 4875 149.79 48.67
Hydrogen.. .... .... 644 704 689 654 678 6.52 676 6.56
Nitrogen... 18.14 18.21 18.12 18.39 18.23 18.06 17.95 18.16 18.01 17.97
Sulphur ... 049 0.6 o051 o060 0.3 055 048 063 061 0.61
Phosphorus . 1.15 | Bogiiir.as (20761 0,86 TME | IO7) T4n S EIT  T1.55
e e 2.2  TROWIN228" ) 1307 122 03850 2,60 . 2,600 1011 2.94

P;0sinash. 1.66 L34 1.68 084 o080 200 1.82 200 068 2.30

These analyses, when calculated free from nucleic acid and
ash, as was done for the albumin preparations, in the manner
described on page 318, gave the following results:
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TABLE V.—COMPOSITION OF THE GLOBULIN CONTAINED IN THE PREPARA-
TIONS EXTRACTED FROM THE WHEAT EMBRYO BY
SopiuMm CHLORIDE SOLUTION.

: 19 20 21 22 23
Larbon . ___ 51.37 51.58 51.40
Hydrogen .. R oot 6.83 73T 7.08
Nitrogen .. 18.59 18.59 18.62 18.70 18.45
Sulphur __. . 0.57 0.63 0.60 0.66 0.57
Oxygen....- A 22.58 21.75 22.50
100.00 100.00 100.00

24 25 26 27 28
Carbon ____.. 51.56 51.86 51.40 51.98 5I1.70
Hydrogen. .. 7.07 %19 6.94 732 7.05
. Nitrogen ... 18.85 18.41 18.71 18.37 18.53
B Sulphur ___. 0.67 0.55 0.75 0.70 0.75
Oxygen. ... 21.85 21.99 22.20 21.83 21.97
100.00 100.00 100.00 100.00 100.00

These figures plainly show that our globulin preparations

. are mixtures of nucleates of one and the same protein substance
. and contain from 5 to 15 p. c. of nucleic acid. The preparations
- contain the same protein as the globulin which one of us has

previously described as occurring in the kernel of wheat, rye,
barley and maize. In the entire kernel, so little of this globulin
is present that it is difficult to prepare it pure therefrom. For

 this reason, we think, the analyses given below do not agree

as closely as they might otherwise be expected to. From the
whole seed this globulin is obtained entirely free from phos-

. phorus, which we attribute to the much greater proportion of
. proteid matter to nucleic acid, in the seed, compared with that
- existing in the wheat embryo.

TABLE VI.—COMPOSITION OF THE GLOBULIN CONTAINED IN VARIOUS

CEREALS.

‘Wheat ‘Wheat* Ryet Maizet Barley$§

Embryo. Kernel. Kernel. Kernel, Kernel.
Garbomin: v 51.57 51.03 51.19 51.99 50.88
Hydrogen ....''" "7.07 6.85 6.74 6.81 6.65
Nitrogen...... 18.60 18.39 18.19 18.02 18.10
Sulphur ©..... 0.65 0.65 } 0.66 s_
Dxygen L. .- 22.11 23.08 .84 22.52 24.37

100.00 100.00 100.00 100.00 100.00

* Am. Chem. Jour., XV, 392.
t Jour. Am. Chem. Soc., XVII, 429, also Report of Conn. Expt. Station

for 1894, p. 147.
t Am. Chem. Jour., XIII, 327, 385 and XV, 20,
§ Jour. Am. Chem. Soc., XVII, 539 ; also, Report Conn. Expt. Station for

1894, p. 165.
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.Havmg determined the composition of this globulin-ljk
teid and. also that of the albumin, it became clear th t1 e
preparations obtained from the aqueous extract wereal o
of these two substances, thus showing the globulin to b
to Zome extent in the aqueous extract. .

s noted, on page 314, when 2,060 cc. of a
of about 650 grams of the meal were dialyzednir? qutllilc::rsl e
for four days, a dense tutbidity was formed which 'co%lgrater
be removed by filtration. This, however, on adding a 1'not
hydr-ochloric acid, was converted into a precipitate, which "
readily dissolved by adding sodium chloride sufﬁci’ent to lez(ls
a3 p-C. solution, and was precipitated from this solutionabe
d12.11y51s. We thus obtained 9.0 grams of preparation 29, whj hy
dried at 110° had the following composition : i

mixtures
€ Present

COMPOSITION OF PREPARATION 29,

Calculated
Corrected for Ash 6op‘er cent ;lo{:?xliin
. “ i

i : ic Aci

garé)on ...... 48.30 4;.192 43.‘, 1 5 N;CII.C;COAM' ¥ 5I éesucosm'
. ydrogen ....  6.49 6.41 6.45 7.07 7-07
B l{mgen ..... 17.40 17.24 17.32 17.74 17'74

ulphur..-... 0.83 0.85 0.84 1.08 :
Phosphorus...  1.91 1.9 3 ik
gxygen ...... R0 22,51 22.

Sl oes i 3.95 i
P30sin Ash.. 2.5 100.00 100.00

This analysis corresponds pretty nearly with that of a mix-
ture of 60 p. c. of the globulin with 40 p.c. of leucosin, except
that the amount of sulphur found was somewhat greater than
that calculated.

After heating another portion of the same aqueous extract
to 65° .for some time and filtering off the coagulum, the filtrate
was dialyzed for five days into alcohol and the precipitate
the'reby produced filtered out and exhausted with water. The
residue of proteid matter coagulated by alcohol, weighing 6.7
grams and marked preparation 80, was then dried at 110° and
analyzed with the following results:

COMPOSITION OF PREPARATION 30.

P
Ash and fﬁié?gic Globalin igrb. c.
el e 5o SAIcgl(.) Leucosin 6o p. ¢-
..... : A 2/
Hydrogen ......... 6.81 7.14 57.cI>:35
NitrageniiZ . . L0 16.87 17.32 17.30
Sulphuslzeii. . o 0.93 1.14 1.05
(l;hosphorus ........ 0.89 g .
Rvgens L e aal .60
st o 22.60 22.49

P,0s'i
2Oslin Ash . ...2. 2.01 100.00 100.00
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A4
4 . In making the preparations already described considerable

quantities of crude proteose were obtained from both the
_aqueous and sodium chloride extracts. After the leucosin and
‘the globulin had been separated as completely as possible, the
solutions containing the proteoses, as well as the unseparated
~ residues of other proteids, were dialyzed into alcohol and the
precipitates produced, washed and dried over sulphuric acid.
A mixture, weighing 15.4 grams, was made by uniting several

 from which most of the other proteids had been separated,
. without heat, by saturating with sodium chloride and dialysis
~ into alcohol. The mixture contained much matter made insolu-
~ ple in water by the final treatment with alcohol. This was
~ filtered out, washed thoroughly with water and with alcohol

 and when dried weighed 4.18 grams, and was marked
- preparation 31. The filtrate from this was saturated with

ammonium sulphate, the precipitate redissolved and again

~ precipitated in the same way. The solution of the second pre-

cipitate was dialyzed in cold distilled water, until free from
sulphate, and then for several days in alcohol. The precipitate
thus produced was dissolved in water, a little insoluble matter

~ filtered out, and its clear solution saturated with sodium

chloride, which produced a small precipitate. This was filtered
out, dissolved, and its solution dialyzed in water. The salt-
saturated filtrate was likewise dialyzed and when both solutions
were free from chlorine the dialyzers were transferred to alco-
hol and the proteose thereby precipitated. The proteose
separating on saturation with salt, gave 0.6 gram of preparation
32, that from the salt-saturated solution, 0.97 gram of prepara-
tion 83. This small yield of proteose indicates great impurity
of the original crude product and shows that the proportion
of proteose to other proteids is very small.

Another crude product was obtained by dialyzing into alco-
hol an aqueous extract, after separating leucosin which had
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been coagulated by heat. This, weighing 33 grams, was dis-
solved in water and the insoluble matter filtered out, washed
and dried, giving preparation 34, weighing 7.26 grams.

The filtered solution was saturated-with ammonium sulphate,
the precipitate dissolved in water, and the clear solution dialyzed
in distilled water until free from<sulphates, and then in alcohol.
The substance thus separated was again dissolved in water,
and its solution saturated with salt; the precipitate thus pro-
duced was dissolved in water and its solution, as well as the
salt-saturated filtrate, were dialyzed in water. When free from
chlorine, these solutions were dialyzed in alcohol and yielded,
respectively, preparations 85, weighing 4.0 grams and 36,
weighing 1.84 grams.

Another preparation of crude proteose was obtained by ex-
tracting the meal with 3 p.c. sodium chloride solution heated
to 70°, dialyzing the extract in water, coagulating the leucosin
by heat and precipitating the proteose by dialysis in alcohol.
A mixture of such preparations, weighing 31.6 grams, was
treated with water, the insoluble matter filtered out, washed
and dried, giving 5.16 grams of preparation 37.

The filtered solution was saturated with ammonium sul-
phate, the precipitate dissolved in water, the solution dialyzed
in distilled water till free from sulphate, and then in alcohol.
The separated proteose was redissolved in water and its
solution saturated with sodium chloride. The precipitate
which resulted was filtered out, dissolved in water and its solu-
tion, as well as the salt-saturated filtrate, were dialyzed in water
till free from chlorine, and finally in alcohol.

The products thus obtained, formed, respectively, prepara-
tions 38, weighing 0.75 gram and 89, weighing 1.35 grams.
One other proteose preparation was made from the aqueous
extract previously described on page 316 from which the phos-
phorus was largely separated by making it slightly alkaline
and adding calcium chloride. After heating the extract to
boiling and filtering out the coagulum, the filtrate was dialyzed
into alcohol, the resulting precipitate dehydrated with absolute
alcohol, dried over sulphuric acid, redissolved in water and
precipitated by saturating with ammonium sulphate. The
gummy precipitate, having the general appearance and proper-
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~ ties of similar precipitates of the proteoses obtained by the

2 grams of preparation 40.

following results:

PARED FROM THE WHEAT EMBRYO.

TaBLE VII.

Residues of other proteids

Proteose precipitated
coagulated by alcohol. i i

by sodium chloride.

Proteose soluble in
saturated NaCl sol.

. action of pepsin, was dissolved in water, dialyzed.free from
sulphates and then precipitated by dialysis in alcohol, giving

These preparations were dried at 110° and analyzed with the

CoMPOSITION OF ALCOHOL-COAGULA AND OF PROTEOSE PRE-

31 31 37 32 35 38 33 36 39 40
'C 5236 4944 51.93 49.94 48.46 4870 48.44 48.99
'H 6.98 6.85 6.87 6.80 6.70 6.73 6.71 6.85,
‘N 1601 1600 1630 1679 17.08 16.26 1691 1676 16.16 16.89

1.85 4.08 1.30 1.24 } 3 e 1.I0
O 2280 2363 23.60 24.94 G i 26.17
100.00 I100.00 100.00 100.00 100.00 100.00 I100.00 100.00
Ash 0.81 14.13 0.95 S 0.30 0.77 i 1.00 0.74 127

From these analyses it is seen that the matter insoluble in
~ water, forming preparations 31, 84 and 37, consists of coagu-
‘fj»lated proteid apparently mostly derived from leucosin. The
" high proportion of sulphur in 81 and 34 is due to calcium sul-
. phate, precipitated by alcohol from the aqueous extract.
~ The remaining preparations have the low percentage of
:' carbon, characteristic of proteoses made by pepsin digestion.
Whether the proteose precipitated by saturating its solution
- with salt is a different protein substance from that soluble in
saturated salt solution or whether difference in solubility is
due to the presence of different acid compounds of one and
the same protein substance, is not demonstrated, but the agree-
. ment shown by these analyses, considering the difficulty of
. making quite pure preparations, indicates that the latter is the
P case.
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THE PROPORTIONS OF THE VARIOUS PROTEID SUBSTANCES op
THE WHEAT EMBYRO.

Twenty grams of fresh germ meal, from which the ether-
soluble constituents had not been separated, were treated with
500cc. of water and after shaking for some time, the extract
was filtered clear. Two portions, of 100 cc. each, were treated
with a few drops of very ditute hydrochloric acid and heated
in a boiling water bath. The coagulum which separated was
collected on a filter and its nitrogen determined. To the filtrate
from one coagulum, tannin was added and nitrogen was
determined both in the precipitate and in the filtrate,
Another lot of 20 grams was treated in the same way and nitro-
gen determined in the heat-coagulum formed in each of two
portions of 100cc. The amount of nitrogen corresponding
to one gram of germ meal was found in the four coagula to

be, .0163 gram; .0156 gram; .0159 gram and .0162 gram;

in the tannin precipitate .0062 gram and in the solution fil-
tered from the latter .0062 gram.

Twenty grams of germ meal were extracted with 500 cec. of
3 p.c. sodium chloride solution heated to 70° whereby the
leucosin was coagulated and the globulin and proteose dissolved.
Of the clear filtered extract, 10occ. yielded with tannin a
precipitate containing .0166 gram N per gram of meal extracted.

Two portions of the meal, each of one gram, were exhausted
with 3 p.c. sodium chloride solution heated to 70°, and nitro-
gen determined in the residues. The .0331 and .0309 gram of
-nitrogen found in the residues were from the leucosin and insol-
uble nitrogenous bodies, so that the nitrogen belonging to
the latter ‘equalled .o171 gram and .0149 gram. From the
average of these figures we find the following amounts of the
different forms of nitrogen in one gram of the wheat germ
meal. :

Nitrogen
" Grams.
Insoluble in water and salt solution -.......... 0.0160
Insoluble in water but soluble in salt solution..0.0100 = globulin nitrogen.
Soluble in water and coagulable by heat....... 0.0160 = albumin .
Soluble in water, uncoagulable by heat, precipi-
tabTerbyttannin IS BEEEEE ol T et A s 0.0050 = proteose s
Not precipitable’ by tannin ..o caleioncato o ots 0.0060 = non-proteid *
11 oy 2 G E R b O Lo B9 SRR L e G TR A6 0.0530

Found by direct nitrogen determination........0.0531
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We have shown that the coagulated leucosin preparations
contain about 10 p.c. of nucleic acid, the globulin about 15
p.c., while those of the proteose contain none. Deducting
these quantities from the nitrogen given in the table, we find
9.5 p.c. of the embryo to be leucosin, 4.84 p.c. to be globulin,
and 3.03 p.c to be proteose.

The bodies which are represented by the insoluble nitrogen,
we have been unable to separate from the embryo. The residue
after extraction with hot salt solution contained .0076 gram of
phosphorus. Since there was in this residue about .1000 gram
of coagulated leucosin, in which we have usually found about
I p. c. of phosphorus, we have .0061 gram of phosphorus remain-
ing over. Inview of the large proportion of nucleic acid found in
the extracts of the embryo, it is not improbable that this phos-
phorus mostly belongs to nucleic acid, in which case there
would be about 6.75 p. c. of nucleic acid containing .0108 gram
of nitrogen, which leaves only .0052 of nitrogen for proteid
matter in the insoluble residue. It seems probable therefore
that this insoluble nitrogen largely belongs to compounds of
the proteid with relatively much nucleic acid.

Digestion of the Phosphorus-containing Proteids with Pepsin-
hydrochloric Acid.

Leucosin nucleate. Ten grams of the coagulated albumin,
preparation 2, were suspended in 4oocc. of water and
dissolved by adding 100cc. of N/, KOH solution. To
the nearly clear solution which resulted, an equal volume
of 0.4 p.c. HCl was added, together with some pepsin,
and the mixture digested at 37°. In a short time the solution
became perfectly clear, but later deposited a large coherent
precipitate, which gradually contracted, but at the same time
retained the form of the lower part of the beaker. From this
the clear solution was decanted, the precipitate thoroughly
washed by decantation, suspended in water and dissolved by
adding 28 cc. of N/, KOH solution, an amount of alkali just
sufficient to dissolve all the substance and at the same time make
the solution neutral to litmus. When to this solution decinormal
acid was gradually added, no precipitate appeared until nearly
one-half the quantity of acid required for complete neutralization
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had been added, but with 28 cc., the solution was neutralized and
also completely precipitated, the addition of 2cc. more acid
giving no turbidity in the solution filtered from the precipitate.

This precipitate was washed with water and with alcohol and
dried over sulphuric acid, forming preparation 41, weighing
1.54 grams. i

To precipitate this substance a quantity of acid was added
exceeding that of the alkali employed for solution by just 2 cc.
The filtrate from the precipitate, however, required not 2 cc.
of alkali, but 8.5 cc. for neutralization to phenolphthalein, show-
ing 6.5 cc. of alkali to have been neutralized by the acid of the
nuclein originally dissolved. The neutralized filtrate left on
evaporation 0.3975 gram of substance, the aqueous solution of
which was precipitated by hydrochloric or nitric acid, but not by
ammonium molybdate solution until after boiling with acid for
some little time, when yellow phosphomolybdate was precipi-
tated. These facts indicate the presence in this filtrate of a
nucleic acid.

More nuclein was made from the same preparation, 8, by
suspending thirty grams in 0.z p.c. HCI, containing pepsin,
which, even at 20° caused within two hours complete solu-
tion of the coagulated proteid. * The solution was digested at
37° for 48 hours, during which time much nuclein separated,
having the appearance and properties of the preparation just
described.

After decanting the clear solution and thoroughly washing the
residual nuclein, the latter was suspended in water and dissolved
in 72 cc. N/, KOH. The solution thus obtained was made neu-
tral to litmus by adding 11 cc. of N/,; HCI, but no precipitate
appeared till 1.5 cc. more of acid were added. To the solution 72
cc. N/, HCl were added, giving a precipitate which, when
washed and dried, made preparation 42 and weighed 3.4 grams.
The filtrate from this precipitate, as in the former case, was
strongly acid, requiring 12 cc. of N/,, KOH to neutralize it to
phenolphthalein. Two other preparations of nuclein were made
from 8.493 grams of 8, and 9.804 grams of 11, both being sub-
stances precipitated from the aqueous extract by saturating with
sodium chloride. Each portion was suspended in about 300
cc. of 0.2 p.c. HCI, containing 0.1 gram of pepsin and, with
frequent stirring, digested at 40° for 24 hours. Throughout
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the digestion a lélrge part of the substance remained undis-
solved. An equal volume of 0.2 p.c. HCI, containing o.1
gram of pepsin, was again added to each and the digestion

~ continued for 24 hours longer. The insoluble matter which

remained was not coherent like the two former nuclein pro- -

- ducts, but consisted of a white, very finely divided substance

which was easily filtered out and washed. After dehydrating
with absolute alcohol these preparations were dried over sul-
phuric acid; from 8, 4.04 grams of preparation 43 were obtained
and from 11, 4.16 grams of 44,

Globulin nucleate. Fifteen grams of a mixture of nearly equal
parts of the globulin preparations 23 and 24 were next suspended
in 0.2 p. c. HCI, containing 0.2 grams of pepsin, which, within a
short time, almost completely dissolved the proteid matter.
From this solution, on further digestion, the nuclein sepa-
rated, forming a coherent deposit. After 72 hours digestion,
the clear solution was decanted, the deposit dissolved in a little
ammonia and its solution filtered perfectly clear from a very
slight gelatinous residue. The resulting solution was then
treated with acetic acid, added in excess of the amount neces-
sary to neutralize the solution to litmus. Since, even on stand-
ing, the precipitate so produced separated imperfectly, an equal
volume of alcohol was added. The substance, which then
separated well, was filtered out, washed with .dilute and with
absolute alcohol and dried over sulphuric acid, giving 2.38
grams of preparation 45, or about 16 p.c. of the original
substance. .

The filtrate from the acetic acid. precipitate gave a further
slight precipitate on adding HCI, which had properties charac-
teristic of nucleic acid.

Still another preparation. of nuclein was made from the globu-
lin by suspending 10 grams of 27 in water and adding 50 cc.
of N/,, KOH. This solution was neutralized and an equal
volume of 0.4 p.c. HCI at once added, producing a turbid
solution, which, however, contained no visible particles. To
this, pepsin was added and the mixture digested for 40 hours,
during which time a coherent deposit of nuclein formed on
the bottom of the beaker. From this the clear solution was
decanted. The deposit was then thoroughly washed with water
and dissolved in 43 cc. of N/,; KOH. To this clear solution
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43 cc. of N/, HCl were added, causing a gummy precipitate -

which could not be filtered until 15 cc. more acid had been added,
when the precipitate rapidly settled as a coherent depos1t from
which the solution was soon decanted. This solution required
. for neutralization to litmus 16 cc. N/,; KOH, and to phenol-
phthalein 18cc. The precipitate when washed and dried
gave 2.2 grams of preparatiqn 46.

These six preparatidns were all dried at 110° and analyzed
with the following results:

TABLE VIII.—CoMPOSITION OF NUCLEIN FROM THE PROTEIDS OF THE
WHEAT EMBRYO.

41 42 43 44 45 16
Carbon .... 44.87 44.35 42.68 43.35 39.42 41.92
Hydrogen..  5.82 5.77 5.45 5.47 5.03 5.25
Nitrogen ... 16.04 16.64 16.12 16.01 16.05 17.00
Sulphur._-L. o7 1.03 0.65 0.85 0.53 0.46
Phosphorus ~ 4.58 5.07 5.32 4.88 5.27 5.63
Astns_ LUy 0.60 0.78 : o) 1.2 17.42 1.17
P05 in Ash  0.29 0.55 1.24 0.94 10.56 0.69

If we subtract from the total ash the amount of P,O; found in
it, we shall have a determination of the bases contained in
the ash of these preparations.

We have calculated these analyses of nuclein free from the
bases of the ash and from nucleic acid, in the way previously
described, with the following results:

TABLE IX.—COMPQSITION OF PROTEIN MATTER CONTAINED IN THE

NUCLEIN.
11 12 13 i g 16
Carbon ... 53.65 54.77 51.80 52.36 52.30 51.64
Hydrogen.. 7.23 7.46 B85 S 673 6.91 6.60
Nitrogen ... 16.68 17.56 16.31 16.31 19.31 18.93
Sulphur....;; 1.98 2.37 1.61 1.89 1.53 1.25
Oxygen.... 2046 17.84 23.43 AT 19.95 21.58
100.00 100.00 100.00 100.00 100 00 100.00

The composition of the proteid matter in 43 and 44 is very
nearly that of leucosin except as regards sulphur, the amount
of which is decidedly greater. On the other hand, 41 and
492, which also were derived from preparations whose protein
matter was leucosin, differ in composition very decidedly from
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that substance. This is probably because on pepsin digestion
_ the substance of preparations 43 and 44 remained throughout

undissolved, whereas 41 and 42 separated on pepsin digestion
from nearly clear solutions and therefore doubtless their protein

" matter had been to some degree altered by the pepsin before

separating as an insoluble compound with nucleic acid. The

. two .nucleins, 45 and 46, from the globulin which also had

separated from solution, show similar differences in composition
when compared with the unaltered globulin, carbon and nitro-
gen being higher and sulphur very much higher than in the
globulin. The greatly increased proportion of sulphur would
indicate that sulphur in some acid form had split from the pro-.
teid molecules undergoing hydrolysis and had become a part of

: the insoluble nuclein, as did the nucleic acid.

Conclusion.

The embryo of the wheat kernel contains:
1. A nucleic acid in considerable quantity. This acid is

. insoluble in water, forms soluble as well as insoluble compounds

with proteid substances, and on hydrolysis yields guanin, adenin,
phosphoric acid and other products not yet identified. It has
the following composition :

NuUcCLEIC ACID.

A0 [l SRR L NN o 36.48
Hydrogen --a.i-. L. .o foakl . 4.48
NGt egen e 16.17
Phosphotasi: - L oo e esiim ozt s 8.96
OxgoenlABNERe, ., RIS el 33.91

100.00

This acid is not identical with any nucleic acid heretofore
described. On hydrolysis it does not yield any form of sugar.
From guanylic acid recently described by Bang it also differs
distinctly, in that its potash salt is extremely soluble in cold
water and the ratio of P to N, being 1 to 4 instead of 1 to &.

2. Leucosin, an albumin, (yield about 10 p. c. of the embryo)
formerly found by the writer in small quantity in the whole
kernel of wheat, rye and barley, and abundantly in malt. Leu-
cosin begins to separate as a flocculent coagulum when the very
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slightly acid aqueous extract of the wheat kernel or wheat
embryo is heated to 52°. Even after long heating at 65°, the
leucosin is only partly separated, and about one-third more
coagulum of the same elementary composition is obtained on
raising the temperature from 65° to 100°.

By saturating extracts of thekernel or of the embryo
with sodium chloride, the leucosin is largely precipitated,
from the former as a substance ‘readily soluble again in water,
from the latter as an insoluble compound containing about 30
p. c. of nucleic acid. From the latter precipitate, dilute salt solu-
tion extracts a small amount of nearly phosphorus-free pro-
teid, which behaves like a globulin, being precipitated by dilu-
tion or by dialysis, but having essentially the same ultimate
composition as leucosin.

By dialyzing the aqueous extract in water, nearly all the leu-
cosin contained in it is precipitated, not like a globulin, but as
an insoluble compound containing about 20 p. c. of nucleic acid.
The following figures give the average of accordant analyses,
calculated nucleic acid free, of 18 different preparations repre-
senting complete as well as fractional precipitations under the
above and other conditions. These figures agree closely with
the composition of the leucosin of wheat, rye, barley and malt.

LEUCOSIN.
Carbon/ ot at el g SRt S N 52.65
Hydrogentc o lre . c ot i e 7.04
NitEomont S Aol A 16.43
(513055101 vE et G (A e b 1:32
@xpgen Casti GE L IC DIl 22.56

3. A globulin, precipitated in spheroids by dialysis and by
dilution as a coherent deposit. The yield is about 5 p. c. of the
embryo. The solution of this globulin in 10 p.c. sodium
chloride brine becomes turbid on heating to about 87°, and at
90°, on continued heating, a considerable flocculent coagulum
separates.

Our preparations of this globulin contained from 6 to 17
p.c. of nucleic acid, most of them from 12 to 15 p.c. Frf)m
this the proteid could not be separated by fractional precipita-
tion.
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Analyses of 10 different preparations of this globulin gave
very closely agreeing figures when calculated free from nucleic
~acid, the average of which is as follows:

GLOBULIN.
Carhony 8 Gl ot Tl L) L 51.57
Evdrogen. o s Lo i B 7.07
Nitragen -T2l oo i oy 18.60
SHEEHIE s Lo LIt L e 0.65
Cxyaenach 1 LTI tad 22.11

In composition and properties this globulin agrees with that,
found by the writer in the kernels of wheat, rye and barley.
So far as we have been able to observe, it differs from edestin,
the crystalline globulin obtained from seeds of hemp, flax and
squash only in containing two-thirds as much sulphur.

4. Proteose, precipitated by saturating the aqueous extract,
freed from globulin and albumin, with salt. One preparation,
35, was phosphorus free, and had the following composition :

PROTEOSE.
Cathorvet oo somandio b o T 49.94
Hyidrogen ol 1w DUy 6.80
Nitrogen L\ 2o 30 DAt S8 NG sty 17.08
Sulphunry doc ol il idiae 1.24
Oxygeniady. oo, paui ol sthy 24.94

5. Proteose, soluble in the salt-saturated solution filtered from
the foregoing proteose and obtained free from phosphorus by
precipitating with alcohol its solution freed from salt by dialysis.
The average of analyses of four preparations of this proteose
is the following:

PROTEOSE.
Carhonie. - - - o BEeCe 2 SHdh 48.65
Hydrogen r. 2. - Saetu DIl oRvas ST 6.75
Nitrogen L. .. SUEETIUTEG I 16.68
SUIDHUL « ocuvun b st s el 1.10
Doyl o R S T 26.82

100.00
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These proteoées together form about 3 p.c. of the embryo.

6. About one-third of the total nitrogen of the embryo is not
extracted by water and salt solutions and appears to belong
to insoluble compounds. This nitrogen is accompanied by phos-
phorus corresponding to about 6.75 p. c. of nucleic acid, which
would contain two-thirds of this insoluble nitrogen. It seems
probable, therefore, that this insoluble nitrogen bc?longs largely
to insoluble compounds of nucleic acid and protein. ;

7. ‘Ehese phosphorus-containing preparations of glob'uhn '?md
leucosin, when digested with pepsin-hydrochloric acid, yield
nuclein in proportion to the phosphorus which they conta.in.
Calculated free from nucleic acid, the analyses of these nuclem.s
show the protein constituent to have nearly the same composi-
tion as the proteid from which they were derivéd, the.most
marked difference being a greater proportion of sulphur in the
former.

8. The proteids of the embryo differ from those of thF dor-
mant endosperm, of this as well as of other seeds, in the
facility with which they undergo changes. These changes are
the result of a redistribution of acids among the protein and
other basic molecules, so that compounds form in the ez.ttracfts
of the embryo which contain various proportions of nucleic acid
according to the changing conditions.

The writer has shown that the globulin, edestin, forms crystal-
line compounds with one and with two molecu1e§ of acid and
also compounds with a greater number of acid molecules.
There is reason to believe that all other native protein substances
form similar compounds; in other words, that proteins :’1re
distinctly polyacid bases and that the acid character§ which
proteids display are due to acids united to their protein mol'e-
cules, probably in the same manner as in the salts of the purin
bases. .

These nucleic acid compounds of the protein constituents of
the wheat embryo appear to ‘be compounds of this order.
According to this view, no special distinction can be .made
between nucleins and nucleoproteids, the former being 51mp1'y
compounds containing a greater number of molecules of nucleic

acid united to one molecule of protein. ;

That the wheat embryo in fact contained the same nucleic acid
compounds as we have obtained from the extracts, is highly
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improbable. All that we can conclude is that the embryo con-
tains the different protein substances described, together with
nucleic acid, and that these may unite to form a number of
different compounds according to the conditions which prevail at
any given time.

THE PROTEIDS OF THE EGG YOLK.
By TroMAs B. OsBoRNE AND GEORGE F. CAMPBELL.

The yolks of a large number of freshly laid hen’s eggs were
broken up by straining through a sieve and mixed with an
equal volume of saturated pure sodium chloride brine. A some-
what turbid solution resulted, which was shaken out with about
one-third its volume of ether, containing a little alcohol. After
standing one night, a clear reddish ethereal layer separated,
leaving the pale yellow aqueous solution almost clear. After
shaking out a second time with ether the aqueous solution was
dialyzed for forty-eight hours, whereupon a large quantity of
proteid separated in spheroids which united to a salvy mass.
This was freed, as far as possible, from the liquid, by drain-
ing on filters, redissolved in 10 p.c. brine and its solution
dialyzed for three days. From the semi-solid mass thus
obtained the liquid was decanted and the precipitate dissolved
in 10 p.c. brine. A little transparent gummy substance
(lecithin?) remained undissolved which rendered filtration very
difficult. By filtering under considerable pressure on a thick
layer of paper pulp about 700 cc. of perfectly clear filtrate, a,
and 2,000 cc. of very nearly clear filtrate, b, were obtained. The
latter, b, was dialyzed for four days, when the large deposit
was filtered out and treated with about a liter of salt solution.
A gelatinous, almost pasty mixture resulted, which was shaken
out with ether. The two liquids at once separated, the ethereal
being clear and strongly yellow in color and the aqueous almost
perfectly clear and not at all gummy. Shaken out three times
more with ether, this aqueous solution became suddenly opaque
and gelatinous. The mass was dialyzed free from chlorides,
the solid deposit was washed with alcohol and with ether and
dried over sulphuric acid, giving preparation 1, weighing 6o
grams. The clear solution, @ (700 cc.), was diluted with three
volumes of distilled water, and allowed to stand over night at
a temperature of 6°. The proteid, which had separated on
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he ash of all these preparations consisted of sodium meta-
hosphate containing about 70 p.c. of P,O,. We have there-
re subtracted from the total ash its P,Oy, the remainder repre-
senting the ash to be deducted in calculating the percentage
composition of the proteid substance.

. Any chlorine or sulphur that might belong to the ash would
necessarily be lost during incineration.

. (Calculating these preparations free from ash, as thus cor-
rected, we have: :

dilution, soon settled as a clear, transparent layer, from which
the clear solution, ¢, was decanted completely. The proteid Was
readily and completely soluble in 10 p.c. brine to a perfectly
clear pale yellow solution, which, when dialyzed until wholly
free from chlorides, yielded the proteid in spheroids that syp.
sequently united to a semi-solid mass. The latter was filtered out,
washed thoroughly with water and with alcohol, and dried oyer
sulphuric acid, giving 32:1 grams of preparation 2. The soly-
tion, ¢ (decanted from the precipitate produced by dilution -

that yielded 2), was treated with 1,000cc. more water. This SUNEEENEEEEE. ==~ 51.:8 SL; 51‘3& 5:1 p SI.500
caused a precipitate which within two hours formed a semij- R e i1k i i it
fluid deposit. From this the solution d was decanted, and the . st il bias A i
deposit dissolved in brine yielding a perfectly clear solution, - L12 o s o 26
which was diallyzed until free from chlorides. . osphorus.._..__. 0.92 0.82 0.79 1.21 0.97

The proteid thus precipitated was filtered out, washed with S S#VEC8 - - - - ---- 23.48 23.21 23.36 22.90 24.16
absolute alcohol as long as anything could be removed thereby T S W ST o

and then dried over sulphuric acid, giving preparation 3, weigh-
ing 16.5 grams. ;
The solution, d, was dialyzed free from chlorides, the precipi=
tated spheroids were filtered out, washed with absolute alcohol
and dried over sulphuric acid, making 5 grams of preparation 4.
The solution, page 339, filtered after forty-eight hours™
dialysis from the substance that yielded the foregoing prepara~
tions, was further dialyzed until almost all its dissolved proteid
had separated. '
The precipitate thus produced was filtered out, dissolved s
brine and the solution shaken out three times with ether. O
shaking out the third time, the solution suddenly changed ” ‘
an opaque jelly. This was then placed in a dialyzer, and -v
all the salt had been removed, the insoluble proteid was }NaSh
with absolute alcohol until everything soluble therein W&
extracted. Dried over sulphuric acid, this prepgratwn, -
weighed 75 grams. All these preparations were dried at TI€
and analyzed with the following results:

1 and 5 represent the two main fractions that weighed 60
and 75 grams respectively ; while 2, 3 and 4 represent fractions
, whose weights were respectively 32, 16.5 and 5 grams.

In composition all are nearly alike. A little more phosphorus
vas found in 4 than in the other preparations, probably because
rger proportion of some phosphorus-containing acid was
bined with the protein of this final, very soluble fraction,
ich formed less than 10 p.c. of the total vitellin.

e have not yet succeeded in preparing this phosphorized acid
from proteid. The body, which we have thus prepared
egg yolk and analyzed, is not present, as such, in the
, for the proteid substances of the yolk are readily and
holly soluble in salt solution, whereas all these preparations
€ entirely insoluble in salt solution. Insolubility in the cases
, 8 and 4 was caused by washing with alcohol, which at
same time removed much lecithin. Lecithin was not pres-
- as an admixture, but was chemically combined with the

i 2 3 4 ¥ eid, forming a compound soluble in saline solutions and
QCarbofi LUl Jius. 50.82 51.2T 51.10 5°'62 ng the properties of globulin, as is shown by the following
Hydrogen. uic-c-a TALT 7.07 7.21 IZ'ZO e
4 s i 1904 1o If.;g 1.05 A. The alcoholic washings from the three successive frac-
s 1.0 4 o :
Sulphur .....------ Tl 3 1.20 s, 2, 3 and 4, were evaporated and left residues of crude
Phosphorus _ ... ... 0.91 0.81 0.79 . '
AL L 00 X0 Ll 2.37 2.49 1.56 3.

.30 3 B
P2Osin Ash _..._.. 1.65 1.79 .14 1 i
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lecithin weighing 6.4796, 3,5913 and 1,3150 grams respectively.
Adding these quantities to the weights of the corresponding
fractions dried at 110°, we have the amounts of lecithin-protein
compound originally composing them. . These contained 18.00
19.4 and 22.23 p. c. of lecithin respecti{'ely. :

B. The yolks of two eggs were directly extracted with ether
until practically nothing more was removed. The residual
matter was then, as far as_ poséible, dissolved in 10 p.c. salt
solution, filtered perfectly clear and the solution diluted with
water until an abundant precipitate separated. This was fil-
tered out, dissolved in salt solution and filtered perfectly clear.
This solution and that filtered from the precipitate previously
produced by diluting with water were separately dialyzed.

The proteid precipitates thus obtained were filtered out and
washed with water and alcohol. The part precipitated by dilu-
tion was found to contain 17.5 p.c. of lecithin, that which
remained in the diluted brine, 22.3 p. c.—results in pretty close
accord with those already stated.

C. Part of a large quantity of yolk vitellin which had sud-
denly become insoluble on shaking with ether, was thoroughly
washed with water and then completely extracted with alcohol
until all the lecithin, equal to 13.31 p.c., was removed. The
solution, from which the above large quantity of insoluble pro-
teid had originally separated, still contained a little protein mat-
ter and was therefore saturated with ammonium sulphate and the
salt solution of the precipitate so produced was dialyzed. The
substance which then separated in spheroids, after thorough
washing with water, was still readily soluble in salt solution,
but when washed with alcohol became insoluble and yielded to
the alcohol 24.2 p. c. of lecithin.

Hoppe-Seyler considered this lecithin to be chemically com-
bined with the proteid, with which view our experience is in
full harmony. It is not possible that such large quantities of

* lecithin are simply admixed with the protein matter, for were
this the case it could be readily removed by ether. Further-
more we could not dissolve a mixture of globulin and lecithin
in brine and obtain a clear solution easy to filter. That the
proteid should unite with lecithin is to be expected, since protein
readily combines with acids. We must, accordingly, consider
the protein of egg yolk to be largely, if not wholly, a lecithin
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compound which, dissolves in salt solution, and behaves like a
globulin.

Saline extracts of egg yolk, like those of plant-seeds, contain,
according to circumstances, mixtures of compounds of the pro-
tein molecule with several different numbers of molecules of
lecithin, of which the more soluble compounds contain the larger
number of acid molecules. i

That we find such a large proportion of lecithin in these com-
pounds is accounted for by its great molecular weight. If the
molecular weight of the protein were 15,000,* its compound with
four molecules of lecithin would contain over 17 p.c. of the
latter.

Although we are not yet in a position to distinguish between
these several compounds, it is nevertheless now necessary to
make a distinction between the vitellin as it exists in the yolk,
combined with lecithin, and the insoluble substance free from
lecithin, which we have prepared and analyzed. As the desig-
nation vitellin has generally, if not always, been understood
to apply to a protein substance, we suggest that this term be
henceforth reserved for the protein, which in egg-yolk is united
to lecithin and not to the compounds formed by their union,
which may more properly be called lecithin-vitellin.

These considerations raise the question, are the preparations
analyzed, vitellin, as defined above, or.are they compounds
of this protein with some other, at present unknown substance.
Since the preparations yield paranuclein on digestion with
pepsin, it appears highly probable that they contain paranucleic
acid, but in less proportion than occurs in paranuclein.

To test this hypothesis we treated 10 grams of preparation §
with 100cc. of N/,, KOH solution, and after standing some
time added enough 0.4 p.c. hydrochloric acid to neutralize the
alkali and give an excess of acid equal to 0.2 p.c. of the solu-
tion. Pepsin was then intermixed and the solution digested
at 40° for forty hours. After some time a voluminous precipi-
tate separated from the nearly clear liquid. This was filtered
out, washed thoroughly with water and mixed with 45cc. N/,
KOH solution, which dissolved the precipitate and just neu-

*We have pointed out in a former paper, Jour. Am. Chem. Soc., XXI, 486,

the reasons which make it probable that the weight of the protein molecule
may be about 15,000.
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tralized its acid reaction to phenolphthalein. This solution wag
filtered perfectly clear and 45cc. of N/, HCl were added
which threw out the paranuclein as a voluminous gelatinous’
precipitate. This was filtered out, washed thoroughly with
water and with alcohol, and dried over sulphuric acid. Thig
preparation, 6, weighed 2.38 grams. Another preparation of
paranuclein was made by suspending 50 grams of preparation
5§ in 2/10 p. c. hydrochloric acid, addihg pepsin and, after digest-
ing for twenty-four hours, adding more acid and pepsin and
continuing the digestion twenty-four hours longer. The insol-
uble paranuclein was then filtered out, washed thoroughly with
water and with alcohol, and dried over sulphuric acid. Tt
weighed 15.7 grams. Preparation 7.

The yolks of 120 eggs were mixed with an equal volume
of saturated sodium chloride brine and the mixture was
shaken with ether containing a little alcohol. A perfectly
clear red-yellow ether-layer and a clear pale yellow aqueous
layer soon separated. The ether was drawn off and the
aqueous solution again shaken with ether, which caused a
part of the proteid to become insoluble, rendering the solu-
tion opaque and gelatinous. After the ether had sepa-
rated, the aqueous solution was dialyzed until free from
chlorides, when it was filtered and the very voluminous preci-
pitate was suspended in four liters of 0.2 p.c. hydrochloric
acid and digested with 3.0 grams of pepsin. After twenty-four
hours the solution was decanted from a large deposit of insolu-
ble matter, the latter was mixed with about one-third its volume
of 0.4 p.c. hydrochloric acid and the digestion continued forty-
eight hours longer, whereby the amount of insoluble matter was
much reduced. The latter was then filtered out and repeatedly
extracted with alcohol until the evaporated alcoholic washings
left no residue. This required a large quantity of alcohol and
more than a week of time. The residue, air dried, weighed 32
grams and formed preparation 8.

These preparations were then dried at 110° and analyzed, with
results as follows:
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COMPOSITION OF PARANUCLEIN.

6 7 8
Barbon JEes L. caott 2. 46.69 47.72 44.48
Hydrogen -------.-.--- 6.77 6.80 6.52
Nitrogen ------ec--uu-- 14.66 14.64 14.34
Sulphur -cecceaccnmannn 0.86 0.94 0.82
Phosphorus.....cc---- 3.29 2.52 4.19
R e 1.89 5.01 3.43
Be@sin Ash .- -oiein 0.83 2.47 1.61

. Assuming that the yolk proteid and the paranuclein are
" poth compounds of paranucleic acid, we should be able to cal-
 culate the composition of the protein substance in our prepara-
. tions if we knew the composition of this acid. Unfortunately
* we do not know this acid in the free state.
" Liebermann and others have thought that paranucleic acid is
_ identical with metaphosphoric acid, but we think it extremely
“improbable that metaphosphoric acid can exist in animal tissues.
In seeking to harmonize the analyses of paranuclein with
. those of the paranucleoproteid we find that they are brought
. into more or less accordance by reckoning them free from ash
~ and from certain phosphoric acid radicals. Assuming that the
_ hydrogen of the phosphoric acid is replaced by protein, we have
~ “corrected” our analyses for the following phosphoric acids,
viz.: HPO,, H,PO,, H,P,O, and H,PO; by subtracting from
the ash its P,O, and to the remainder (the bases) adding the
phosphorus and oxygen of the respective acids and, after deduct-
ing their sum from 100, recalculating these remainders to per-
centage statements. : X
Corrected for PO, we find no satisfactory agreement, as 1s
shown by the following figures obtained by thus correcting the
analyses of preparations & and 6.

2 6
Carbon s 5. 32 52.68 50.86
Hydrogen .co------- 7.28 297
Nitrogen oo o - == 16.57 15.97
Sulphut -ocove--ocne 1.08 0.94
OXxygen .aec-eeenmnn 22.39 24.86

100.00
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Correcting for the other three acids, however, we find a close
agreement between all the analyses of the preceding prepara-
tions as is seen in the following tables:

COMPOSITION OF THE PARANUCLEOPROTEID AND THE PARANUCLEIN CALCU-
LATED FREE FROM PO; AND AsH.

Paranucleoproteid. Paranuclein.
% 2 & i 5 6 Ty
Carbon ... 52.67 52.89 52.50 * 53.I14 52.57 52.54 53.I7 52.12

Hydrogen--. 7.37 7.30 7.42 7.40 7.40 7.60 780 7.64
Nitrogen.... 16,62 16,64 16,70 17.I9 16.11 16.50 16.31 16.80
Sulphur. ... 1.I5 1.09 1.03 1.10 1.06 0.96 1.05 0.96
Oxygen..... 22,19 22.08 2226 2117 22.86 2240 2I1.g0 2248

100.00 I1I00.00 I00.00 IO00.00 I00.00 IO0.00 I00.00 I00.00

The agreement of these figures makes it plain that the para-
nuclein consists of one or more compounds of the protein
(vitellin) containing a larger proportion of the same acid that
exists in the paranucleoproteid from which it originated. These
protein compounds with paranucleic acid are therefore analogous
to those with the nucleic acid which we have obtained from the
wheat embryo and described in the preceding paper.

If, as many seem to think, the paranucleic acid is not in fact
H,PO,, it may be found to be either HyP,O,, or H;PO,. These
acids differ in composition so little from H,PO, that we find
nearly or quite as close agreement when the analyses are cal-
culated free from either of them, as the following table shows,
in which is given the result of calculating the analyses free
from P,0O, and ash.

COMPOSITION OF THE PARANUCLEOPROTEID AND THE PARANUCLEIN CALCU-
LATED FREE FROM P30y AND ASH.

Paranucleoproteid. Paranuclein.
1 2 3 4 T 6 1 8
Carbon _.... 5279 53.00 52.70 53.31 5271 53.05 5356 52.78

Hydrogen... 7.39  7.32 744 7.42 742 769 763 774
Nitrogen.... 16.66 16.67 16.74 17.25 16.19 16.66 16.43 17.02
Sulphur..... 1.15 1.08 1.03 1.10 1.06 0.98 1.05 0.97
Oxygen....- 22,01 21.93 2209 20.0 2262 21.62 21.33 2I.49

100.00 100.00 I00.00 I100.00 I00.00 I00.00 I00.00 I00.00
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Considering the great differences in phosphorus-content of '
these preparations, the striking agreement of the analyses thus
calculated makes probable that the acid combined with the
protein has nearly the composition H,PO, and contains little, if
any organic matter, or else contains an organic radical, whose
composition is very nearly like that of the protein itself.

It may possibly be a methyl or ethyl phosphoric acid or some
other quite simple organic phosphoric acid, but probably not so
complex an acid as glycerophosphoric, as we have found a wide
difference between the analyses when corrected for this acid.

It seems probable in view of these facts that further study

- will lead to the isolation and positive identification of this acid.

CONCLUSION.

Sodium chloride solutions dissolve from egg yolk a large
amount of protein matter which has the properties of a globu-
lin, being precipitated by diluting or dialyzing its solutions.

The substance soluble in salt solution consists of a mixture
of compounds of protein matter with lecithin. Preparations
of these compounds contain from 15 to 30 p. c. of lecithin. The
more soluble products obtained by fractional precipitation con-
tain larger proportions of lecithin than the less soluble, that is,
they are more acid compounds. These compounds might well
be called lecithin-nucleo-vitellin.

The lecithin thus combined is not removed by ether, but
readily by alcohol. The insoluble lecithin-free proteid, obtained
by treating the lecithin compounds with alcohol, has a constant
composition when obtained from stccessive fractional precipita-
tions of the lecithin compound. The following is the average
of five accordant analyses representing fractional precipitations
of the substance:

CoMPOSITION OF NUCLEO-VITELLIN.

Garbony - SIS 5D Lo SRR AT s S S 51.24
Hydrogen..-.. S SRR R e S 7.16
Nitrogen s Uioas o cosastinl S L 16.38
Sulphur, 00T R 1.04
PhoSphorus. Ll .. ccariteaiat B SolBiieciinll” 0.94
(3577 R SRR 1 Lt S0 s A 23.24

100.00
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This substance on digesting with pepsin yields paranuclein of
variable composition.
and the paranuclein are calculated free from phosphoric acig
H,PO,, possibly identical with “paranucleic acid,” the com-
position found for the organic part of all of these preparations
is so nearly the same as to show that the proteid and the
nuclein are both compounds of one and the same proteid body,
vitellin, with a phosphoric acid, possibly H,PO,, H,P,O,, or
some very simple organo-phosphoric acid. The composition of
the organic part of the preparations calculated free from
H,PO, gives as the average for eight preparations of the para-
nucleoproteid and the paranuclein the following figures:

COMPOSITION OF VITELLIN,

Carhonis oy i i s L o 52.71
Hydrogen- 1o . 00 ool totooao.o.. 7.46
N RORen L L e e sl 16.64
Sulphur ool icmmmie oo mcananaeee 1.05
OXYZEN o cuun.mammaascmcceccmnn mamameen 22.14

100.00

THE PROTEIN CONSTITUENTS OF EGG WHITE.
By Tromas B. OsBorRNE AND GEORGE F. CAMPBELL.

A recent paper by the writer (Report of this Station for
1898 and Jour. Am. Chem. Soc. 21, 486) gave an account of
preparations of crystallized egg albumin which justified the con-
clusion that with the substance commonly called ovalbumin
there is associated one or more other protein bodies, the prop-
erties of which were not definitely ascertained.

We have since repeated this work on a larger scale and have
not only confirmed the former observations, but have obtained
much additional information respecting these other protein
bodies. #

FRACTIONAL PreciriTATION OF Ecc WHITE.

Six liters of the whites of freshly laid eggs were gradually
and carefully mixed with an equal volume of saturated ammo-
nium sulphate solution and formed the precipitate A, which was
filtered off.

When the analyses of the nucleovitellip
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To the filtrate saturated ammonium sulphate solution was
- added until a small permanent precipitate was produced, and
' then a mixture of 600 cc. of saturated ammonium sulphate solu-
" tion, 830 cc. of water and 27 cc. of concentrated hydrochloric
~ acid were gradually added. After standing over night, the
 large quantity of fine needle-shaped crystals which separated,
fraction B, was filtered out.
. The filtrate, mixed with saturated ammonium sulphate solu-
" tion until a small precipitate again formed, was allowed to
~ stand over night, during which time another crystalline precipi-
- tate, C, separated.
. By treating the filtrate from C in the same manner, another
. precipitate, D, was obtained, which consisted wholly of
~ spheroids.
All the protein matter which remained in the filtrate from D
. was precipitated by saturating the solution with ammonium
. sulphate, and this made preparation E. These several fractions
~ were then further divided as follows:
" Precipitate A was treated with water, strained with difficulty,
owing to its gummy character, through bolting cloth, and the
~ slightly turbid solution thus obtained was dialyzed for several
. days. The considerable mucin-like precipitate which sepa-
" rated was filtered out, washed with much water and dehydrated
. with absolute alcohol, giving 26.88 grams of preparation.
A 1a. £

The filtrate from the precipitate of A.I.a., saturated with
ammonium sulphate, yielded a precipitate which was treated
with a little water, and the part insoluble therein filtered out; the
filtrate was allowed to evaporate until an amorphous precipi-
tate separated. This precipitate was filtered out, united with
the insoluble part of the ammonium sulphate precipitate,
dissolved: in water, and its solution dialyzed, yielding a preci-
pitate which resembled that previously obtained by dialysis,
being largely composed of gummy, mucin-like clots. This,
when well washed with water and alcohol and dried, gave 7.28
grams of A.r.b. The dialyzed solution from which A.1.b.
had separated, when treated with ammonium sulphate, yielded
a precipitate which was filtered out, pressed on filter paper, dis-
solved in water and this solution dialyzed free from sulphate.
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This dialyzed solution, evaporated at 40°, left a residue, markeq
A.2, weighing, dry, 16 grams. i

The solution containing sulphate of ammonium, from which
had been separated the substance yielditig the two last named
preparations, was further concentrated by gradual evaporation,
and yielded a mass of needle-shaped crystals. These were
separated by filtration, dissolved.in water, the solution was
dialyzed till free from ammonium sulphate and evaporated at
40°, giving preparation A.3, weighing 11.56 grams.

Precipitate B. This, consisting wholly of well-formed crys-
tals, was dissolved in water and treated with saturated ammo-
nium sulphate solution, which was added until precipitation
began. After standing over night, the wholly crystalline preci-
pitate was filtered out and the filtrate, marked b.2, treated as
will be later described. The precipitate was again dissolved
in water and enough ammonium sulphate added to give a pre-
cipitate from which, after a time, the solution was decanted.
After pressing out the mother liquor, the precipitate was dis-
solved in water and the clear solution dialyzed, until wholly
free from sulphate, when it was evaporated at 50°, giving 36.0
grams of B 1. :

The filtrate from the precipitation of B.1 treated with more
ammonium sulphate, on standing twelve hours, deposited a large
«crop of finely developed crystals. This was filtered out and,
treated in the manner described for B.1, gave 59 grams of B.2.
The filtrate from B.2 was added to solution b.2.

Precipitate C. The filtrates from B.1 and B.2, forming solu-
tion b.2, were united with the aqueous solution of fraction C,
ammonium sulphate was added to incipient precipitation and
the mixture was allowed to stand over night. The substance,
which separated in spheroids, was filtered out, dissolved in
water and recrystallized by adding ammonium sulphate. On
standing, the substance deposited in large aggregates of crystals,
extending from the bottom of the dish in warty masses, some
of them more than 2 cm. long and 0.5 cm. in diameter. These
masses were wholly composed of exceptionally large and well-
formed needle crystals. After separating from the mother
liquor, this crystalline mass was dissolved in water and the solu-
tion dialyzed till free from sulphate, and, evaporated at 50°, gave
45 grams of C.1.
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The filtrate from C.I, on standing, yielded a very large
quantity of substance which was composed almost wholly of
crystals, only a very few spheroids being detected among them.
This precipitate, by the treatment applied to C.1, yielded 106
grams of C.2.

The filtrate from the first precipitation of C.1 was treated with
more ammonium sulphate, the filtrate from C.2 was added, and
the mixture allowed to evaporate slowly until a precipitate sepa-
rated, which consisted of a mixture of crystals and spheroids.
This yielded C.3, weighing 32.5 grams.

Precipitate D. This was dissolved in water, ammonium sul-
phate solution was added and the mixture allowed to stand until
a considerable separation of spheroids occurred, which, on set-
tling, formed a clear, transparent deposit on the bottom of the
dish.

After several reprecipitations, always without obtaining crys-
tals, and thinking that the absence of crystals might be due to a
deficiency of acid, we added to the solution 3 cc. of concentrated
hydrochloric acid mixed with much ammonium sulphate solu-
tion. On standing, however, this solution, as before, deposited
only spheroids. The deposit, after decanting the solution,
was dissolved in water and its solution, after adding ammonium
sulphate to incipient precipitation, was allowed to evaporate
slowly. When considerable deposit had formed, the solution
was decanted and allowed to concentrate until nearly all the
remaining proteid matter had formed a coherent deposit of
spheroids. These two deposits were each separately dissolved
in water, their solutions dialyzed free from ammonium sulphate
and evaporated to dryness at 50°, thus giving D.1, weighing
30 grams and D.2, weighing 20 grams.

The solution, decanted from the first precipitate which sepa-
rated after adding acid, gave on evaporation a precipitate con-
sisting wholly of spheroids, which formed D.3, weighing 55
grams. The solution from this, on further concentration
deposited nearly all the dissolved protein in the form of
spheroids which, by the usual treatment, gave 10 grams of D.4.

Precipitate E." This, when dissolved in water, yielded a bril-
liant yellow solution, slightly acid to litmus. Thereto satu-
rated ammonium sulphate solution, containing I cc. of concen-
trated hydrochloric acid, was added, which, on standing, caused
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a precipitate. This was filtered off, dissolved in water, ammo-
nium sulphate was added to incipient precipitation, and after
standing seven days, the deposit of spheroids which had sepa-
rated was filtered out, yielding 6.2 grams of E.1. The filtrate
contained no protein matter.

The filtrate from the first reprécipitation of E was mixed
with ammonium sulphate until a considerable amorphous pre-
cipitate had formed. This was filtered out, dissolved in water,
and after adding ammonium sulphate ‘and allowing the solu-
tion to stand six days, it gave a precipitate of spheroids which
yielded E.2, weighing 15.65 grams.

The solution decanted from the first precipitation of E.2, after
evaporating for six days, gave a deposit of spheroids mixed
with a little amorphous matter, which was marked E.3, and
weighed 22.5 grams.

We thus obtained from six liters of egg white, seventeen
different fractions, containing 504 grams of substance, 262
grams of which were wholly crystalline, and since at least one-
half of C.3 consisted of crystals, the total amount of crystal-
line matter was 278 grams. Evidently more than one-half the
protein constituents of egg white can be crystallized. The yield
of crystallized albumin was about the same as that obtained
by the writer in his previous investigation, being about 4.4
grams of crystallized albumin per 100cc. of egg white, as
against 5.3 and 4.9 grams previously obtained.

Fractions E.2 and E.3. Since the fractions E.2 and E.3
appeared, by their behavior on heating with water, to con-
tain at least three protein substances, the greater part of
each preparation was treated with water. E.2 contained
some matter insoluble in water which could not be filtered
out, while E.3 gave a clear solution. Both solutions, heated
in a water bath, gave a flocculent coagulum at 58° which,
even after heating at 65° for some time, could not be
filtered out. The temperature was therefore raised to 72°
and held there some time, which caused more coagulum to
separate in both solutions, but as the solutions could not even
then be filtered, the bath was heated to boiling. With the ris-
ing temperature the coagulum rapidly increased, so that it could
soon be filtered out on cloth. After thoroughly washing each
coagulum with hot water and alcohol and drying over sulphuric
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acid, we obtained preparations E.2.a, weighing 6.0 grams and
E.3.a, weighing 8.6 grams. The clear bright yellow filtrates
from these were united and poured into several volumes of
alcohol, which threw out a white precipitate and held the yel-
low coloring matter in solution.

The precipitate, E.4, washed with alcohol and ether and dried
over sulphuric acid, weighed 5 grams.

These preparations were then dried to constant weight at
110° and analyzed. ;

The heat coagulation points of their solutions, containing 2.5
p.c. of the protein substance and 10 p.c. of sodium chloride,
were determined by gradually heating in a water bath. In
Table I, page 354, T indicates the temperature at which the
solution became turbid and F that at which flocks separated.

The specific rotation was determined with a Schmidt and
Haensch polarimeter, the readings on the sugar scale being
converted into degrees of circular polarization by multiplying
by 0.346.

In the table the percentages of nitrogen marked K, were
found by the Kjeldahl process, those marked A, by the Dumas
or absolute method.

These results entirely confirm those given in our former paper,
but in consequence of the more extended series of fractional
precipitations in the work now under discussion we have plainer
evidence of the presence of the several protein constituents of
the egg white.

Of these fractions, B.1, B.2, C.1 and C.2 consist of oval-
bumin, separated in a completely crystalline condition, and,
with the exception of a trace present in C.2, are wholly free
from the lower coagulating albumin, thus demonstrating this
latter to be a distinct substance. The rotation and elementary
composition of these fractions are essentially the same as that
given in our former paper for similar products.

In fraction E.4 we have ovomucoid not coagulated by heat,
with a specific rotation of 61.°5 and of the same composition
as Moner! and Zanetti? found for this substance. (1 Zeit. f.
physiol. Chem. 18, 525 and 2, Ann. di Chim. e Farmac,, No.
12,, 1897.) The successive fractions, from C.3 to E.3.a inclusive,
all have a higher specific rotation and contain a relatively con-
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: Calculated Ash-free.

Coagula-|

Prtei;;ix.‘a- ggin%:_t [a] C: H, “ N. ”s ; d i J Ash. &2_
Ara.| 2688 | -21°¢’ 5069 6.71 ‘ 14.49 ‘2.280 trace | 25.830 0.53 ng
A.1.b. 7.28 — 50.95 | 6.85 "141'82 1.938 | none 25.442‘ 1.41 =
A2 16.00 |—31°507| 52.76| 7.12 :g‘;gg 1.687 | 0.123 22.770? 041 };‘;’OZ
A3, 11.56 — 52.40| 7.12 | ;ggg% 1.729 | 0.002 23.0297 0.28 ;‘;’2:
B.1. 36.00 |-29°53’| 52.59| 7.10 ;gg?ﬁ 1.613 | 0.126 23.021{0.136 ’II;;?:
B.2. 59.00 -29° 13’ 52.78| 7.09 ‘igggli 1.619| 0.127 22.8145 0.150 %:;’2:
(6 AR S PR :gj;é 1.613 | 0.131 22.696i 0.350‘ '114:3(3:
C.2. 106.00 |-30°48’| 52.79| 7.00 igg;ﬁ 1.634 | 0.126 22.850}3 0.20 %:g::
C.3. 32,40 | —34° 2’| 52.24| 7.08 | 15.55A 1.755‘ 0.085 23.2@01 0.290 ;g;:
: i : T 10
i35 30.00 [-24°18’| 52.41| 6.93 | 15.57A 1.796§ 0.106 | 23.188| 0.14 | Fs3°
| | |
D.2. 20.00 |-37° 14’ 52.29| 6.94 | 15.6IA 1.8861‘ 0.062 23.21210.04
D3 55.00 [-41°22’| 51.62| 6.94 ;g:?é 1.972§ 0.048 24.170] 0.10 } F gg:
i
D.4. 10.00 |-51° 307 50.56 6.80 ;ggig ;g?;‘ trace | 27.033 O.IT |‘ %‘gzo
E.x. 6.20 |-33°367| 51.91| 6.94 | ;gg;fé i:;?g trace | 24.285| 0.49 \' gggo
\ i
E.2: 15.65 | 43° 7| — — — — | - S L
E.3. 22.50 | —49° 5’| — — — . — Sb Rl pot
E.2.a. 6.00 — 52.40| 6.91 | 15.69A| 1.780| 0.090 | 23.131|0.66 A
E.3.a. 8.60 — 51.94| 6.84 | 15.31A| 1.629| 0.045 |24.236 0.56 —
Eg4. 5.00 |-61°38’| 49.02| 6.45 | 12.71A| 2.379 | O.II |29.441 0.750I —
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siderable amount of an albumin coagulating at a much lower
temperature than ovalbumin.

The fractions C.3, D.1 and D.2 have nearly the same rotation,
temperatures of coagulation and composition. We therefore sub-
jected these to fractional precipitation, in order to determine
whether they were mixtures of different proteids or were essen-
tially one substance. The greater parts of these preparations
were accordingly united, dissolved in about 400cc. of water
and saturated ammonium sulphate solution added, until a
decided precipitate had formed. This was filtered out, freed
from mother liquor, dissolved in water, the solution dialyzed
until free from ammonium sulphate and then evaporated to
dryness below 50°. The residue, F.1, weighed 7.5 grams. The
filtrate from F.1, on evaporating at the room temperature,
deposited a quantity of spheroids, mixed with a few crystals
of ovalbumin. This deposit was filtered out, dissolved in water,
to the solution saturated ammonium sulphate solution was
added until incipient precipitation set in, and the whole was
allowed to stand until a considerable precipitate composed of
spheroids mixed with a few crystals had formed. This was
filtered out and, in order, if possible, to convert the whole into
crystals, the original reaction of the egg white was imitated by
making the aqueous solution of the precipitate slightly alkaline
with ammonia. A very small excess of hydrochloric acid was
added and then ammonium sulphate to incipient precipitation,
thus reproducing, as closely as we could, the conditions under
which the first crystalline separation had been obtained. After
standing, a precipitate formed which contained no crystals. This
was filtered out and, by the usual treatment, gave F.2, weigh-
ing 18.32 grams. The solutions filtered from the two preced-
ing precipitations of IF.2 were saturated with ammonium sulphate,
and the resulting precipitate dissolved in water, its solution
dialyzed, and evaporated below 50° gave F.z.a, weighing 7.83
grams. The filtrate from the first precipitation of F.2 on fur-
ther evaporation gave a precipitate of spheroids which was dis-
solved in water, and by the treatment employed for separating
F.2.a, gave 16.7 grams of F.3. :

The solution filtered from the second precipitation of F.3 was
saturated with ammonium sulphate and from the precipitate
produced by the usual treatment, F.3.a, weighing 5.38 grams,
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obtained. These several preparations were found to have the

rotation, heat coagulation temperatures and compositions given
in Table II. v

INTERMEDIATE FrACTIONS OoF TABLE I.

Ash free, =Ty
v | | (] 2
Prep. Y,V,‘;‘ﬁf;‘, @po.| c H. N. sivf B 0. |Ash. tﬁ;ﬁt}’i_ Remarbal
o 7 | T 58° |small, ab -
F.5 7.50| 36° 4’| 52.01| 7.03 | 15.77D 1.768;‘ 0.069 | 23.353| 0.36 F 84° ‘#Oﬁe ath;;e 70
~ .2.4.
° Only a
Fia. 18321327 27| 52.361 6 15-50K .68 ; .374| 0. T 680 bel o ‘
3 | 3 52.3 95 15.43K 1.689 | 0.117 |23 374'047 F 68 agé’v"é’%?-. much
T y Ralageincrlie 6 15.19K| 1.920 TR B ’ 6 T 60° ‘bet}o?ﬁnzslgearl?g’v_}:
W2.2. | 17:8313 35! 51.54| 6.94 | 120K r.g00 | %81 4319, 0.60| p g0 %o.qﬁore than in
4 | | o ‘lyBelow 67° :lear.
o . | -C.s %
F.3. 16.7040° 11’| 51.32| 6.72 | 15.34K iguz)‘ 0.009 | 24.815| 0.32 F ars ;andszsib%ve %elﬁ’
{ . & |40 p.c. coagulated,
| More below 65°
F.3a T 62° [than in any of

First Coagulum

trace

5.38/144° 25| 51.29| 6.77 | 15.30D| 2.025 | 0.027 | 24.588| 1.06 F 64° ;%wse fractions of

While none of these fractions was obtained free from the
lower coagulating'albumin, the relative proportions of the two
albumins which the different fractions contained varied greatly,
which fact, in conjunction with their rotation and composition,
shows that a decided, though incomplete, separation has been
effected.

In order to separate more completely the proteids which these
mixed fractions appeared to contain, we dissolved 13.4 grams
of D.3 in 500cc. of 10 p.c. brine, and heated the filtered and
perfectly clear solution slowly in a large water bath. A floccu-
lent coagulum began to separate at 52°, which, after heating
for some time at 60°, was filtered off. The filtrate was then
removed and this coagulum was washed with pure water, which,
after the salt was removed, dissolved the coagulum almost
completely. From these washings the proteid was separated
by adding alcohol. . When dried over sulphuric acid it weighed
5.00 grams and formed preparation D.3.1.

The solution filtered from the coagulum separating below 60°,
when further heated became turbid at 64° and yielded a floccu-
lent coagulum at 70°. This second coagulum was filtered oft

iniy
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after heating for some time at 88° and when washed and dried
gave 3.5 grams of D.3.2. The filtrate from this gave no more
coagulum on heating and after dialyzing free from chlorides
was concentrated to small volume and precipitated by pouring
into alcohol. This gave us 2.0 grams of D.3.3.

Seven grams of F.3 were dissolved in 280cc. of 5 p.c. brine
and the solution heated to 67°. The flocculent coagulum, which
began to separate at 59°, was filtered out, washed and dried,
.giving 1.87 grams of F.3.1. The filtrate heated to 92° gave
another coagulum which began to separate at about 70°. This,
when dry, weighed 2.17 grams, F.3.2. The filtrate from F.3.2,
dialyzed free from chlorides and precipitated by alcohol, gave -
1.39 grams of F.3.3.

Twenty-five grams of K.3 (the more soluble part of a preci-
pitate obtained by adding an equal volume of saturated
ammonium sulphate solution to a large quantity of egg white)
were dissolved in about 8oocc. of 10 p.c. brine, the solution
filtered clear and heated to 60°. The coagulum was washed
with salt solution, suspended in water after passing through
fine bolting cloth to break up all lumps, washed thoroughly with
water, and with alcohol, and was dried, giving 2.78 grams of
K.3.1. Unlike ovalbumin, this coagulated  proteid separated
in a finely divided state, so that it could be easily washed
through the cloth.

The filtrate from this coagulum was dialyzed free from
chlorides and then evaporated to dryness below 60°, leaving
a residue which weighed 17.2 grams and had a specific rotation
of 37°.55. This rotation being much greater than that of
ovalbumin, the whole of this residue was dissolved in 10 p.c.
brine, the solution heated in a boiling water bath, the coagulum,
K.3.2, filtered off, the filtrate dialyzed free from chloride and the
clear solution poured into alcohol. The substance, K.3.3, thus
precipitated, weighed dry, 1.39 gram, and consisted of ovomu-
coid as shown by its rotation, 61° 30'.

The preparation K.3 was prepared from the precipitate pro-
duced by half saturating the egg white solution with ammo-
nium sulphate, which precipitate is commonly supposed to con-
sist almost wholly of globulin. Nevertheless our results show
that K.3 contained about 11 p.c. of the albumin coagulating
below 65°, 83.0 p. c. of ovalbumin and over 5 p. c. of ovomucoid.
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That so much of this latter substance should be present in this
preparation is surprising and shows the difficulty in separating
ovomucoid from ovalbumin.

All these preparations were analyzed with the results given
in Table III. :

. BfanD K.
Ash free. - ———
P % : glas fi i
X rteigix:a ‘g;‘r%};? [a]l 5 C. H. N. S. P; 0. Ash. t:?(?;)?i‘glg%%- Remarks,
- . =
D.3.1. | 5.00| — 52.19| 6.84 | 16.10K| 1.67 | 0.010| 23.19(0.85 ’111“:512“ QF%’_‘c'f?f D’n\_‘;?u: 8
D.32. | 381| — | 52.08| 7.04 |15.36 | .61 | 0.110| 23.80]0.23 ;%: et pa
o IN
D.3.3. | 2.00(61° 10| 48.90| 6.61 | 12.16K| 2.34 | none| 29.99 | 2.33] — i Gl A
p.c. of D.3.
F.3.1. 1.87 o (8 Wi, ity 16.03K 7 e e T 58° |Formed about 27
16.15K | 173 i LI9| F ggo | pc.of Fa
Fg.2. 2z — b=l = | 1sa6K il net i — [ i— | 2o }:;g: ot P
o A No coagulum,
F.3.3. | 1.39 [61° 20| — —_ = 2k AL LI —  |Formed about 20
p.c.of F.3.
Ksr|278| — |s231| 705 | 16.16K| 171 | trace | 22.77 | 0.56| . 37, |Formed sbout
K.3.3. | 1.39(61°307 — | — - e o) et L [ FoTmed, about S8

These figures show that an albumin coagulating at 55°-57°
forms nearly 50 p. c. of the products obtained from D.3. This
albumin contains somewhat less carbon, decidedly more nitro-
gen and a little more sulphur than ovalbumin. Since it so
closely resembles ovalbumin, and is so intimately associated with
it the writer suggests that it be called conalbumin. The rest of
the products from D.3 consist of about 35 p. c. ovalbumin and 18
p.c. ovomucoid. From F.3, 27 p.c. of conalbumin, 31 p.c.
of ovalbumin and 20 p.c. of ovomucoid were obtained.

This investigation of the protein constituents of the egg white
shows them to be ovomucin, ovalbumin, conalbumin and ovomu-
coid. These have the following properties:
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Owoniucin is a glycoproteid recently discovered by Eich-
holz (Jour. of Physiology, 23, 167), to be present in small
amount in egg white. This substance, precipitated by diluting
egg white, has heretofore been regarded as globulin, but we
find that nearly, if not quite, all of that which is so precipitated,
is ovomucin.

- From the whites of 240 eggs we obtained, although with some
loss, 34.2 grams of ovomucin or about 7.0 p.c. of the proteid
matter of the egg white, which is the proportion in which Dill-
ner found the “globulin” to be present.

When freshly precipitated by dilution or dialysis, ovomucin
loses its gummy: character on thoroughly washing with water,
but, when treated with salt solutions, forms a transparent
gummy mass, which on agitation yields a clear but viscid
solution.

When washed with alcohol and dried, ovomucin forms a
light, white powder, partly soluble in sodium chloride brine,
and gives a solution free from viscidity, which becomes turbid
at 75° and yields flocks at 78°. On boiling, this coagulum
almost wholly dissolves and reappears on cooling.

Eichholz states that ovomucin dissolves in dilute sodium car-
bonate solutions. We find, however, that when treated with
much 1 p.c sodium carbonate, only an apparent solution
results, for, when this is brought into filters, a clear, thin*fluid
passes through the paper from which, by adding acid, only
an insignificant precipitate can be obtained, while a clear and
very viscid fluid, containing almost all the ovomucin, remains
upon the paper.

We have made, page 349, two preparations of ovomucin
which had the following composition:

OVOMUCIN.
A.La. A.1.b.
Carbonrcl "0, oL EISE0.60 50.95
Hydrogen .- - 1202 6.71 6.85
Nitrogent) .. e 14.49 14.82
Bulphur. . ..co202028 2.28 1.04
OXYION - < wizipin = oamis 25.83 25.44
100.00 100.00
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Owalbumin is the chief constituent of egg white, 50 p.c of
its proteids having been obtained in this investigation in the
form of perfectly crystallized preparations of this substance
while a large proportion of the remaining proteid matter also,
consisted of this albumin.

Heat coagulum of ovalbumin. “Solutions in pure water,
containing 2.5 p.c. of pure ovalbumin, become turbid at 60°
and at 64° yield a flocculenit coagulum. ’

When 10 p. c. of sodium chloride is added to these solutions
the temperature of coagulation becomes higher, turbidity devel-
oping at 69°, and flocks at 70°.*

When its solution is evaporated to dryness.below 50°, and
the ovalbumin redissolved in water or in brine, a small amount
of substance coagulating at the lower temperature appears to
be formed. Thus, sodium chloride solutions containing 2.5 p. c.
of B.1, B.2, or C.1, before these substances had been separated
by evaporation at 50°, remained absolutely clear until heated to
68° or 69°, while similar solutions, made by dissolving the dried
substance, became turbid at 59° and yielded flocks in small
quantity at 63°.

Preparations of ovalbumin obtained by evaporating their
solutions in pure water to dryness below 50°, do not completely
redissolve when treated with water.

Sotutions of some preparations thus made, become very
rapidly turbid when filtered, and gradually deposit a not incon-
siderable quantity of insoluble matter. The amount of insolu-
ble matter in all of our preparations was so small, that we
have been unable to learn its nature, but in one case we obtained
0.72 grams from 15 grams of a preparation containing a larger
proportion than any we had seen before. This insoluble sub-
stance, which contained 15.65 p.c. N, and 1.8 p. ¢c. S, was prob-
ably a mechanical coagulum, as it tended to separate at points of
contact between the surface of the albumin solution and the
vessel containing it. Sodium chloride added to the solution in
sufficient quantity diminishes the amount, or prevents its forma-
tion. See Hopkins, Jour. of Physiology, 25, 324.

It has been stated hy Hammarsten that with a constant amount

* Stirke (Pfliiger’s Archiv 12, 18) notes this effect of sodium chloride on
the coagulation of the albumin. :
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of salt the temperature of coagulation changes with variable
amounts of albumin in solution.

We, accordingly, prepared solutions of the dialyzed, but not
dried, albumin which contained 5, 2.5 and 1.0 p. c. of ovalbumin
and also similar solutions containing in addition 10 p.c of
sodium chloride. These, when heated very slowly in a large
water bath, coagulated as follows:

Water 10 p.c. Salt Sol.

5 p. c. albumin _. { Turbidity ... -ooooe - 59° 68°
Floglestal wl S 5000 L 64° . e
Ak ot Sy % Purbidity- atle o2 0t 60° 69°
FlockSy: oo 20 sxooniy 64° Zhs
T TS { Tutbidity-ccdeee=itie 61° 69°
Blockseooiesaid. (s 67° 22
e e S 63° 0
Blocksi i dooel S0l 00l none even on boiling

These figures show no difference in temperature of coagula-
tion, for solutions containing from 1.0 to 5.0 p. ¢. of ovalbumin,
together with 10 p. c. of sodium chloride, but solutions of oval-
bumin in pure water coagulate at a lower temperature than those
containing 10 p. c. of this salt, those containing 5.0 and 2.5 p. c.
of albumin, coagulate at one and the same temperature; those
containing 1.0 p. ¢. coagulate somewhat higher, while a solution '
containing but 0.5 p.c. of albumin yields no flocks even on
boiling.

When the proportion of albumin remains constant, while that
of the salt increases, the temperature of coagulation rises, as
the following table shows:

NaCl Ovalbumin,
oveape {1 Bt
3.0 p. C. 2.5 p. C. 5( gi’;o E‘;t:’li{dsit)’
5.0 p. C. 2.5 p. C. % 25;0 gil;:li{:ity
10.0 P. C. 2.5 p. C. { f;iz :‘?::li{dsity

From these results we may state that solutions in water which
contain from 2.5 to 5.0 p.c. of pure ovalbumin become turbid
on heating to 60°, and yield a flocculent coagulum at 64°,
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while those containing, in addition, 10 p.c. of sodium chloride
become turbid at 68°, and flocculent at 70°.

In the preceding experiments no acid was added to the solu-
tion to be coagulated, the acidity of the ovalbumin (1 gram of
albumin required 2.0cc. of N/, alkali for neutralization to
phenolphthalein) being sufficierit to bring about coagulation.

When the albumin was exagctly neutralized to phenolphthalein,
by adding potash, the ‘solution remained clear when heated for
some time at 100°. When this solution was treated with acid
equivalent to the added alkali a large precipitate resulted which
did not separate completely until a very slight excess of acid was
added. Thus, when 0.5 gram of albumin was dissolved in 19.0
cc. of water, 1.occ N/,;, KOH added, making the solution
exactly neutral to phenolphthalein, and the mixture heated for
ten minutes in boiling water, no coagulum was produced. When
cooled, 1.0 cc. of N/,; HCl was added, which gave a precipitate,
from which a clear filtrate could not be obtained; with 1.2 cc.
however, the precipitation was so complete that the filtrate gave
no turbidity with alcohol. When 1 gram of albumin was dis-
solved in water and 2 cc. of N/,, NH, solution were added, a
quantity just sufficient to neutralize the acid reaction of the
_albumin, the solution remained clear after heating for some
time at 100°. After cooling, on adding N/,, HCI, the solution
remained clear until nearly enough acid had been added to
neutralize the 2cc. of ammonia, but when the full 2cc. were
added the albumin was so completely precipitated that the solu-
tion filtered from the coagulum contained only a trace of pro-
tein matter. The solution, thus-neutralized, with either potash
or ammonia, gave off hydrogen sulphide when heated and
acidified.

To six tubes, each containing 0.5 gram of albumin, dis-
solved in 10 cc. of water, were added respectively 0.2, 0.4, 0.6,
0.8, 1.0 and 1.1cc. N/, HCl and then water enough to make
each up to 20cc. When these mixtures were heated in boiling
water, the one with 0.8 cc. of acid yielded some coagulum, that
with 1.0cc. but a trace, while that with 1.1 cc. remained clear,
showing 1 cc. of N/, HCI to be enough to convert 0.5 gram
of albumin into a compound not coagulated by heat. The por-
tions with 0.2 and o.6cc. were completely, while that with
0.8 cc.. was incompletely, coagulated. @~ When o.5 gram of
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albumin was dissolved in 20cc. of water, containing from
o.5cc. to 3.0cc. of N/, acetic acid and heated in a boiling
water bath, the albumin was practically completely coagulated;
with 5.0cc. of acetic acid the solution became opalescent at
64°, and formed a firm, transparent jelly at 75°. On heating at
99° with 10 cc. of N/, acetic acid the solution formed a clear,
thin jelly.

When solutions in pure water of any of our purest prepara-
tions of ovalbumin were heated to boiling for some time the
albumin was so incompletely coagulated that a clear filtrate
could not be obtained.

Six 2 gram portions of pure ovalbumin, were dissolved, each
in 100cc. of water, and mixed with equal volumes of water,
containing 1, 2, 3, 4, 5 and 6 cc. of N/,, acetic acid respectively,
and the mixtures boiled and poured on filters. The portion with
1cc. of acid clogged the filter, as the coagulum separated
imperfectly, whereas the others yielded clear filtrates. These,
when evaporated to dryness, left residues weighing 0.0492,
0.0332, 0.0320, 0.0446, 0.0648 gram respectively.

From this it is seen that with 1cc. of N/, acetic acid the
coagulation is incomplete, while with 3 and 4 cc. the amount of
matter remaining in solution is less than with 2 cc. or than with
5 and 6¢cc. This dissolved matter, which is very soluble in
water, yields a solution decidedly acid to phenolphthalein and
to litmus, contains proteid, and reduces Fehling’s solution.
Since the proportion, in which it is produced, appears to depend
upon the quantity of acid added, we are inclined to regard it
chiefly as a product of the action of the added acid upon a
small part of the albumin, whereby uncoagulable acid com-
pounds are formed in small, but variable proportion.

Specific Rotation. This was determined for solutions of the
ovalbumin in pure water, with a Schmidt and Haensch polari-
meter, the readings of the sugar scale being converted into
degrees of circular polarization by multiplying by 0.346, and the
amount of dissolved albumin was ascertained by evaporating and
drying the residue at 110°. Preparations B.1, B.2, C.1 and C.2
showed very nearly the same rotation as that found by us in
our former work for preparations of pure ovalbumin. These
determinations gave the following values for [a],:
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The degree of rotation was found to be the same in sodium
chloride solutions as in water, and also to be the same for the
albumin in the dialyzed solutions.of the crystals, as in solutions
of the albumin which had’ been ‘separated from such solutions
by evaporation at 50°.

Since this paper was written we have received the number
of the Journal of Physiology issued April 24, 1900, containing
a paper on “Pure Albumin,” by F. G. Hopkins, in which he
gives the rotary power of pure albumin as —30.70°. The
remarkable agreement between the rotation of the many frac-
tional crystallizations, obtained by Hopkins, is much closer than
between those observed by us, which is probably due to his
superior polariscope and to the stronger solutions of the albumin,
containing considerable amounts of ammonium sulphate, which
he employed. Because solutions rich in pure albumin, when
free from salts, are not easily obtained absolutely clear and
tend to become turbid, probably from mechanical coagulation,
we were generally not able to use solutions so rich in albumin
as those employed by Hopkins. The difference of 1.3° between
the values of [«], found by Hopkins and the writer, is probably
chiefly due to the different methods employed for determining
albumin in the solution examined. We have shown, page
363, that when ovalbumin is coagulated in the presence of a
minimum of acetic acid, about 1.5 p. c. of uncoagulated matter
remains in solution. Whether this occurs under the conditions
under which Hopkins coagulated his albumin requires further
investigation. Hopkins admits that the method employed by us
is the more accurate, assuming that all ammonium sulphate can
be separated from the albumin solution. We believe that we
have accomplishéd this in view of the great care we have
taken to detect the presence of sulphates in our albumin prepa-
rations and feel quite sure that we have not overlooked a
quantity of ammonium sulphate sufficient to have caused a dif-
ference of 4 p.c. of the observed rotation.

* These are preparations of the old series formerly described, and the
two first are »of parts of fraction A of the present series.
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Elementary Composition. In the following table we give
the analyses of our four purest preparations of ovalbumin, and
also analyses of two preparations made by Hofmeister’s method
as described on page 366:

CoMPOSITION OF OVALBUMIN.

B.1. B.2. C.1. C.2. No.2.  No. 3. Average.
Carbon . «.«- . 52.59 52.78 52.75 52.79 52.82 52.78 52.75
Hydrogen .... 7.10 7.09 7.31 7.00 7.03 7.07 7.10
Nitrogen _____ 15.55 15.57 15.50 15.60 15.32 15.53 15.51
Sulphur .__... 1.613 1.619 1.613 1.634 1.590 1.651 1.620
Phosphorus .. 0.126 0.127 0.131 0.126 0.123 0.112 0.122
Oxygen...... 23.021 22.814 22.606 22.850 23.117 22.857 22.898

100.000 I00.000 I00.000 I00.000 I00.000 I00.000 I00.000

ANALYTICAL METHODS.

Carbon and hydrogen were determined by using an open tube with copper
oxide, lead chromate and metallic copper, and finishing the combustion in
oxygen.

Nitrogen was determined by Dumas’ method, the air being removed by a
Sprengel pump, the tube then filled with carbonic acid set free by heat-
ing sodium bicarbonate at the front end again, emptied by the pump and
this process repeated. In this way all the air was removed and no fixed
gas was driven off on heating the reagents. Nitrogen was also determined
by the Kjeldahl method and results in close accord with those of Dumas’
method were obtained.

Sulphur was determined by fusing about one gram of the substance with
sodium hydrate and peroxide over an alcohol lamp. The reagents were
proved to be free from sulphur.

Phosphorus was determined by fusing about one gram of the substance
with sodium peroxide, dissolving the fusion in nitric acid, precipitating
with molybdic solution and weighing as magnesium pyrophosphate.

The figures given in the above table agree well with those
of others who have prepared and analyzed ovalbumin with
especial care, as may be seen in the following table:

COMPOSITION OF OVALBUMIN,

C. H. N. | R
Hammarsten ......... 52.25 6.90 15.25 . 1.64 23.69 uncoag.
Chittenden & Bolton .. 52.33 6.98 15.89 1.83 22.97 A
5 1t 52 33 6.98 15.84 1.81 23.04 coag.

Bondzinski & Zoja ... 52.39 7.1I 15.3G 1.66 23.45 £
Osborne & Campbell __ 52.75 7.10 15.51 1.62, 0.12 22.90
Hopkins . nt 28Tt b 52.75 7:12 15.43 1.57
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There would be no longer any question about the composi-
tion of ovalbumin, were it not for Hofmeister’s analysis of a
single preparation (Zeit. f. physiol. Chem. 16, 187), and the
recent assertion of Schulz (Ibid. 9;5°86), that on crystallizing
by the. “acid process” a hydrate of Hofmeister’s egg albumin
is formed. This we have shown in our former paper to be
untrue, for we there gave the.results obtained by analyzing a
preparation made exactlysaccording to Hofmeister’s method,
which agreed quite well with the analyses of all our other
preparations made by the acid method of Hopkins.

That there should be no question as to the composition of
crystallized ovalbumin made according to Hofmeister’s method
we made preparation, No. 2, recrystallized six times and
coagulated by alcohol, No. 3, by recrystallizing four times,
pressing the crystals on filter paper, dissolving them in water,
dialyzing the solution perfectly free from sulphate and evaporat-
ing the filtered solution at 50° to dryness.

Dried at 110° these preparations were found to have the
following composition :

CoMPOSITION OF OVALBUMIN CRYSTALLIZED BY HOFMEISTER'S METHOD.
Average of the Analyses

No. 2 Ne. 3 _ given on page 365

Carbon:. ool iul 52.82 52.78 52.75
Hydrogen .._._._ 7.03 7.07 7.10
Nitrogent o - ol 15.32 15.53 15.51
Spiphur sl Lot el 1.590 1.651 1.62
Phosphorus __._.. 0.123 0.112 0.12
Oxygen ... il 23.117 22.857 22.90

100.000 100.000 100.00

These analyses are in almost exact agreement with the aver-
age given in the preceding table, and fail to confirm Hofmeister’s
figures for sulphur, or the conclusions drawn by him and by
Schulz respecting the relation of the crystallized albumin to that
heretofore obtained by other methods. The percentage of car-
bon found by us falls midway between that given by Hofmeister
and the average of that given by the other investigators, with
the exception of Hopkins. The very close agreement in com-
position between all the many fractions, having a constant
rotatory power, analyzed by Hopkins and by ourselves, leaves
little doubt as to the true elementary composition of crystallized
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ovalbumin, ‘especially in view of the close agreement of these
analyses with those of Hammarsten and of Bondzynski and
Zoja. .

In view of the statements recently made by Schulz concern-
ing the proportion of sulphur in ovalbumin (Zeit. f. physiol.
Chem. 25, 16, Ibid, 29, 86), we used the very greatest care
in determining this element. Our solutions of albumin were not
only dialyzed until they gave no reaction with barium chloride,
but until no sulphate could be detected in the water outside of
the dialyzer, even after concentration. That our higher figures
for sulphur are not due to ammonium sulphate, which could
not be separated from the albumin by dialysis, is disproved, not
only by the close agreement between our many analyses, but
also by the fact that we obtained exactly the same figures from
preparations free from conalbumin and ovomucoid, made by
coagulating their dilute solutions at 70°-95°. Thus, we found
in D.3.2 1.61, in F.2.1 1.64, in F.3.2 1.61, and in E.3a 1.63
p.c. We have no doubt that these figures very closely repre-
sent the true proportion of sulphur contained in the ovalbumin,
especially as they agree with the figures which Hammarsten
chtained (Zeit. f. physiol. Chem. 9, 304), by four different
methods, namely: 1.67, 1.67, 1.62 and 1.58 and also with those
of Bondzynski and Zoja. The results obtained by Hopkins,
(Jour. of Physiology 25, 306) which have come to our notice
since this paper was written, leave no doubt whatever that the
true proportion of sulphur is very close to 1.60 p.c., Hopkins
finding an average of 1.57 p.c., while we find 1.62 p.c., the
slight difference between our results being doubtless due to
slight differences in our methods of operation.

It is to be noted that we have found a small but uniform
quantity of phosphorus in all our preparations of crystallized
albumin. InTablel, page 354, it is seen that the four crystallized
preparations, B.1, B.2, C.1 and C.2 all contained o.12 p.c. of
phosphorus, whereas all the other non-crystalline preparations
contained less; the amount diminishing as the proportion of
ovalbumin diminished in the successive fractions. In Table
ITI, page 358, it appears that D.3.1, consisting of conalbumin,
contained but 0.01 p. c., whereas D.3.2, consisting of coagulated
ovalbumin, contained o.11 p. ¢., and D.3.3, consisting of ovomu-
coid, contained but a trace.
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In our earlier series of preparations, this phosphorus was
found in the ash, as calcium phosphate; in our present series,
only a part of it was present in the ash, in which it occurred as
sodium or potassium metaphosphate. :

As our former series of preparations were dialyzed in river
water containing calcium bicarbonate and our later series in dis-
tilled water, it seems highly probable that this phosphorus
belongs to an acid united with_the’ crystallized albumin in the
same manner as the writer has shown that hydrochloric acid
unites with edestin to form crystalline compounds (Jour. Am.
Chem. Soc. 21, 486).

As to the nature of this phosphorized acid we have learned
nothing, owing to the small proportion in which it is present.

The carbohydrate split from the ovalbumin by boiling with acids.

These purest preparations of ovalbumin, which we have
shown to have a constant specific rotation, the same composi-
tion and the same temperature of coagulation, when boiled
with acids, all give solutions which yield considerable quantities
of crystalline precipitates with phenylhydrazine. :

When boiled with 3 p. c. hydrochloric acid for thirty minutes,
the solution obtained reduces Fehling’s solution, but fails to do
so after boiling for three hours. The addition of Fehling’s
reagent to such solutions causes an intense biuret reaction,
but no reduction of the copper salt takes place, even after add-
ing considerable quantities of glucose. Evidently, by continued
boiling, some substance is produced which prevents the reduc-
tion of the Fehling’s solution. Blumenthal and Mayer (Ber.
32, 274), state that after long boiling this reduction is not so
easily detected as after boiling for a short time.

Ten grams of each of the four preparations, B.1, B.2, C.1
and C.2, were boiled with 200 cc. of 9 p.c. sulphuric acid for
three hours and the solutions neutralized to litmus with baryta.
The soluble matter was filtered out, washed with water, and
filtrate and washings were evaporated to a volume of 100 cc.
To this solution 10 grams of sodium acetate were added and
5 cc. of a mixture of equal volumes of phenylhydrazine and 99
p. c. acetic acid, and the whole heated for three hours in boiling
water. After standing over night, the crystalline precipitates
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were filtered off and washed rapidly with water and then
with absolute alcohol, which removed a considerable quantity
of deep red colored, amorphous substance. The washed preci-
pitates were then dried at 110° and weighed.

In order to learn the effect of the presence of ovomucoid,
upon this precipitation with phenylhydrazine, 10 grams of G.4,

- which had a specific rotation of 39° 22/, and contained much

ovomucoid, were treated in the same manner as these albumin
preparations and at the same time with them.

For comparison, 100 cc. of a solution containing 1 gram of
glucose were treated with phenylhydrazine under the same con-
ditions. The filtrate from each phenylhydrazine precipitate was
further treated with 5cc. of phenylhydrazine and 10 grams
of sodium acetate and a second precipitate obtained. From
the filtrates from the second precipitations no more could
be separated by further additions of phenylhydrazine. The
weight of each precipitate dried at 110°, is given in the follow-
ing table:

B.1. B.2. C.1. C.2. G.4. Glucose
Ist..0.2019 grm. 0.1327 grm. 0.183I grm. 0.0902 grm. 0.2175 grm. 0.3098 grm.
2nd .0.1030 “ o0.1027 0.0980 “  0.0281 “ 0.2684 “ 0:3187 '

0.3049 grm. 0.2354 grm. 0.27II grm. 0.1183 grm. 0.4859 grm. 0.6285 grm.

Since from C.z we got so much less of this substance than
from the others, we repeated this experiment, using for the
first precipitation 10 cc. of the phenylhydrazine-acetic acid mix-
ture and 20 grams of sodium acetate. In this way we got

The crystals of the osazone obtained from the albumin con-
sisted of feathery sprays and always appeared distinctly differ-
ent from the aggregates of needles yielded by glucose. Two
different preparations of the phenylhydrazine compound were
separately recrystallized by dissolving in boiling absolute alcohol,
adding water, boiling until most of the alcohol had been expelled
and then allowing the solution to cool slowly until the sub-

27
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stance separated in beautiful yellow crystals of the same form as
the original precipitate. These melted at 187° and 189°.
The amount of this osazone indicates that a considerable
quantity of carbohydrate is split from our albumin prepa.rations
by boiling with acids. The quantity of osazone which we
obtained from our preparations varied from one-third to one-

half of that given by 1 gram of glucose under like con-

ditions, and if the compound from the albumin is precipitated
in the same proportion as the glucosazone we may infer that
the albumin vields on hydrolysis from 3 to 5 p.c. of carbohy-
drate. The aimount of osazone which we have actually obtained
corresponds to from 2 to 2.5 p.c. of car}aohydrate calculated
as glucose. Hofmeister (Zeit. f. physiol. Chem. 24, 170)
obtained from 1 gram of ovalbumin 0.13 gram of osazone,
from which he infers the presence of 15 p.c. of carbohydrate.
Does this carbohydrate come from the ovalbumin or from a
residue of ovomucoid which we have not separated by our frac-
tional crystallizations? Seemann (Archiv. .f. Verdaungskranlf:-
heit 4, 275) obtained a copper oxide reduction f'rom ovom-ucm.d
corresponding to 34.9 p.c. of glucose. If this proPorFlon is
correct, we must have at least 6 p.c. of ovomucoid in our
albumin preparations, to account for the minimum .yi.eld of osa-
zone, corresponding to 2 p. c. of carbohydrate. . This is probal?ly
the least quantity of ovomucoid which could y1e1§1 th.1s quantity
of osazone. From the incompleteness of precipx.tatlon of osa-v
zone, it is probable that the quantity of ovomuch would have
to be more than twice as great to yield the quantity of osa,zonc
found. From G.4, which had a specific rotation of 39° 22/, we
obtained nearly twice as much osazone as fro1.*n :[he c?valbumm,
due unquestionably to the presence of ovomucoid in this prepara-
tion. If this increased yield of osazone is attended' by an
increase of 10° in the rotation, an admixture of ovomu_cmd SUﬁE
" cient to yield such quantities of osazone w01.11d mamfes.t 1tseit
by variations in the rotation of these alpumm preparatlf)nf;ni_
being improbable that so much ovomuco1.d was ad.m.xxed in i
form proportion in the successive crystallized precipitates. 3
have shown on page 363, that the preparations of ovalb.umO
when coagulated by heat, left in solution a small quanltjltfnin,
uncoagulable matter amounting to about 1.6 p.c. (?f the albu i
the nature of which we have been unable to dxscm'ler, ow 1
to its small quantity. It may be ovomucoid, since it conta
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proteid matter and yields a copper reducing body on boiling
with acids, but in general appearance and manner of dissolving

it does not behave like ovomucoid. As already stated on page

364, we think it more probable that this substance is a product
of the action of acetic acid, whereby a small quantity of uncoagu-

. lable acid compounds of the albumin is formed. Hydrochloric
- acid, added in the same proportion as acetic acid, converts, in the

absence of soluble salts, nearly all of the albumin into such
uncoagulable compounds. A somewhat greater quantity of
acetic acid does the same, entirely preventing coagulation. We
therefore feel almost certain that the carbohydrate does not
originate in admixed ovomucoid, but is derived from the sub-
stance constituting the crystallized ovalbumin.

This belief is strengthened by the fact that, so far as we know,
all but two of the several investigators who have thus examined
coagulated egg albumin, have found evidence of the presence of
considerable quantities of carbohydrates among its hydrolytic
decomposition products, although most of them have endeavored
to separate every trace of ovomucoid. Spencer (Zeit. f. physiol.
Chem. 24, 354), who failed to find carbohydrate, boiled his
coagulated albumin for several hours with weak potash and
then for thirty minutes with 10 p. c. potash, a procedure which

~ might lead to the destruction of carbohydrate. Moerner (Cen-

tralbl. f. Physiol. 7), who also found no carbohydrate, gives
no account of the method he used in preparing the ovalbumin.

Hammarsten regards crystallized ovalbumin as a glycoproteid
and considers the carbohydrate group to be a constituent of a
non-proteid substance combined with the protein substance
proper.

This is certainly true of the nucleoproteid of the pancreas
from which Bang obtained guanylic acid, which on hydrolysis
yielded about 30 p.c. of carbohydrate. The mucins also appear
to be compounds of protein matter with sugar-yielding sub-
stances.

We have stated our belief that crystallized ovalbumin is a
compound of some acid with protein substance and consider
it quite probable that this acid contains the carbohydrate group.

We have been unable to obtain any evidence of carbohydrate
in edestin, the crystallized globulin of hemp-seed, nor, according

- to Hammarsten, can a carbohydrate be split from casein, vitellin,
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myosin and fibrinogen. This subject requires further carefy]
study before a definite conclusion can be reached. At present
the preponderance of evidence indicates that the carbohydrate
is not derived from the protein molecute, but from substances
combined with the protein as it is o'l?tained from the tissues or
secretions.

Conalbumin. Our fractions of the proteids of egg white,
obtained after separating the crystallized fractions, all have a
higher rotation and sulphur content and a lower temperature
of coagulation than ovalbumin, as is shown in Table I. In
Table III we showed that these fractions could be separated
into two products by heating their solutions ta 65°, filtering off
the coagulum, and then heating the filtrate to 9o°. In the fil-
trate from this latter coagulum a substance remained which was
not coagulated by boiling. .

The body coagulating at the lower temperature we designate
conalbumin, on account of its close relation in properties and
compoéition to ovalbumin. What this relation may be, we have
not determined. Conalbumin and ovalbumin may be different
compounds of the same protein, or the former may be a deriva-
tive of the latter involving a molecular change.

CoMPOSITION OF COAGULATED CONALBUMIN.

D.3.1. F.3.1. K.3.1. Average.
T, 1L T 112 T 1L

@arbon ‘L.l Jooo 52.17 52.20 52.47 52.14 52.25
Hydrogen - ... 6.98 6.70 7.02 7.07 6.99
Nitrogen -.i-.-: 1604 16.16 16.03 16.15 16.16 16.11
Sulphunis asnals 1.67 1.73 ; 371 1.70
Qxypeiyl Ui s 23.14 22.64 __Z_ZE
100.00 100.00 100.00

These figures show very little difference in composition
between ovalbumin and conalbumin, the carbon being about 0.5
p.c. lower, the nitrogen about 0.53 p.c. and the sulphur 0.08
p. c. higher. ]

It is possible that the higher sulphur is due to a little ovomt
coid carried down with the coagulum, but this is hardly pro>”
able, as the ovalbumin coagulated in the filtrates fltom theie
preparations contained 1.61 p.c. of sulphur, which i exactly
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the quantity found in the most thoroughly purified prepara-

. separates which is very difficult from the dense masses that
. form in a similar solution of ovalbumin. As we could not
. separate the conalbumin from the other associated proteids
except by coagulation, the temperature of coagulation of this
~ albumin could not be determined under definite conditions. The
temperature at which this substance begins to coagulate is
- influenced by the proportion of salts present. From a solution
- containing 10 p.c. of sodium chloride it separates at a lower
. temperature than from solutions in pure water. From the
. former solutions it apparently separated completely below
. 60°, whereas from the latter it is impossible to separate it from
. the ovalbumin because the latter begins to coagulate before
~ the separation of the conalbumin is complete.

.~ From solutions containing 10 p.c. of sodium chloride the
preparations D.3.1 and K.3.1 separated below 60° the solu-
tions becoming turbid at about 55°. When 2.5 p.c. of K.3,
- D.3 and F.3 were each dissolved in 10 p.c. brine their solu-
~ tions became turbid at 57°, 52° and 58°, and flocks separated at
~ 58° 55° and 59° respectively.

. Specific rotation. This we were unable to determine directly,
- but indirectly the following results were obtained. Of F.1, 1.5
- grams were dissolved in 10 p.c. brine, the solution heated to
' 65°, and the coagulum filtered out and washed. The filtrate
- was heated to 98° and the coagulum also filtered out and washed.
* The nitrogen was then determined in each coagulum and in the
final filtrate, and the proportion of conalbumin, calculated on
. the dry preparation, was found to be 25.0 p.c.; of ovalbumin
. 627 p.c.; and of ovomucoid 12.2 p.c. Subtracting the
~ amount of rotation due to the sums of the two latter from the

‘ total rotation of F.1, we found the amount of rotation caused

~ by the 25 p.c. of conalbumin, which for 100 p.c. was equal to
[a], —39°.

~ In the same way we found F.3 to contain 36.6 p.c. of conal-
- bumin, 39.7 p.c. of ovalbumin and 23.7 p.c. of ovomucoid,
\ from which we calculated for the conalbumin [a], —36°. F.2a.
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contained 30.9 p.c. conalbumin, 48.9 p.c. ovalbumin and 20.4
p.c. ovomucoid, so that in this preparation we found [a],
equal to —36° 21'. :

Of course such determinations cannet be accepted as final,
but they are sufficiently accurate to show that conalbumin has
a different specific rotation from ovalbumin and is therefore a
different substance. This conalbumin appears to be identical
with albumin II, described by Panormoff (Chem. Centrabl.
1898, 11, 487), but so far as we-can infer from this abstract
of his original paper (Jour. russ, phys. Chem. Ges. 30, 302),
the substance which he describes under this designation corre-
sponds very closely with our fractions C.3, D.1, D.2 and D.3,
whose mean rotation and other properties are the same as those
given for albumin II.

These fractions we have shown to be mixtures of ovalbumin,
conalbumin and ovomucoid.

Ovomucoid. After separating all the proteids coagulable
by heat, Neumeister (Zeit. f. Biol. N. F. 9, 369, 1890), found
in the white of eggs a substance which he called pseudo-
peptone. Later Morner (Zeit. f. physiol. Chem. 18, 525, 1893),
showed this to be a glycoproteid and named it ovomucoid,
under which name it is now generally known.

In Table I it is to be noticed that all the fractions following
those of the crystallized ovalbumin show an increasing value for
[a], and proportional thereto an increasingly greater coptent
of sulphur. This is chiefly due to ovomucoid associated with
these fractions. In connection with the detection of sugar in the
albumin molecule, it is important to recognize the difficulty with
which ovomucoid can be separated from ovalbumin by fractional
precipitation with ammonium sulphate. ;

As we have just shown, fraction F.1 contained 12.2 p.c., F.3
23.7 p.c. and F.z.a. 20.4 p.c. of ovomucoid. These fractions
were obtained from those immediately following the separation
of the crystalline ovalbumin, and F.1 was precipitated by simply
adding an equal volume of saturated ammonium sulphate solu-
tion to the solution of these fractions.

We have cbtained two preparations of ovomucoid in sufficient
quantity for analysis and have found them, when dried at 110°
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to have the following composition, which agrees with that given
by Zanetti* and by Morner.}

CoMPOSITION OF OVOMUCOID.

Ed D.3.3 Zanetti* Mornert
aybonc.rl i 49.02 48.90 48.94 48.75
Hydrogen —.... 6.45 6.61 6.94 6.90
Nitrogen - .-~ 12.71 12.16 12.46 12.65
Shiphar. L. .. 2.38 2.34 2.22 2.20
Oxygen -.-..-- 29.44 29.9G 29.44
100.00 100.00 100.00

The specific rotation was found to be E.4, —61° 38'; D.3.3
—61° 10’; F.3.3 —61° 20’; K.3.3 —61° 30"

* Ann. di Chim. e Farmac No. 12, 1897.
+.Zeit. f physiol. Chem. 18, 525.
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CORRECTIONS.

FirsAl line, for 1896 read 1899.

In alphabetical list, after Dennis, read E. C.

Second line after Tucker's, read Special.

First line under ANALYSES OF FERTILIZERS for four hundred
and fifty-nine, read four hundred and sixty.

First line of last paragraph, for 109 read 117.

Second line from top, for 107 read 115.

In the Summary for 459 read 460.

Last line, after Quinnipiac Co. for Hartford read Boston.

Ninth line, for Fairfield’s, read Fairchild’s.

Analysis of the National Fertilizer Co's Complete Fertilizer,
last column, the guaranteed potash is 6 per cent. and not 10
per cent.

Sixth line from the top, for 91 read g2 ; tenth line from top, for
14.1 read 13.1.

Third line from bottom, the nitrogen-free extract in Honduras
bananas is 83.02, not 87.02, as stated.

Fourth line from the bottom, the average percentage of fat in
Atlantic gluten meal is 1.9, not 7.9. y

In the ninth and also in the fifth line from the bottom, insert

hard, before raw.






