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ANNOUNCEMENT.

TaE CONNECTICUT AGRICULTURAL EXPERIMENT STATION
was established in accordance with an-Act of the General As-
sembly approved March 21, 1877,  for the purpose of promot-
ing Agriculture by scientific investigation and experiment.”

The Station is prepared to analyze and test fertilizers, cattle-
food, 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 ad-
vantage 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. ’ .

2. That the samples are taken from stock now in the mar-
ket, 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 an-
alysis samples of all the commercial fertilizers sold in Connecti-
cut; but the organized codperation 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.

gG= By a recent Act of Legislature it is made the business

of this Station to examine articles of food and 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 col-.

lected by its agents or such as shall be taken under its advice,
and by the methods it shall prescribe or approve.

All other work proper to the Experiment Station that can
be used for the public benefit will be done without charge.
Work for the private use of individuals is charged for at mod-
erate rates. The Station undertakes no work the results of
which are not at its disposal to use or publish, if deemed d(d—
visable for the public good. ’
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ANNOUNCEMENT. vii

ﬁialysis or investigation that are of ilnrr.lediate
are published in Bulletins, copies qf .wh1ch are
st Office in the State, and to every citizen of the
for them. The results of all the work of the
med 'up in the Annual Reports made to the

the Board of Control to make the Station
as its resources will admit. Every Connecti-
s erned in agriculture, whether farmer,
has the right to apply to the Station
‘comes within its province to render,
i all applications as far as lies in

taking samples, and Terms
for private parties sent on

ﬁilindividuai officers are liable to remain
the officer addressed is absent. All com-
hould be directed simply to the

I, EXPERIMENT STATION,
'NEW HAVEN, CONN.

1§ miles north of City Hall.
Huntington Street may be reached by Whitney Ave-
ric Cars, which leave the corner of Chapel and
Streets five times hourly, viz.: on the striking of the
d at intervals of twelve minutes thereafter.
&= The Station has telephone connection and may be
"”n from‘the Central Telephone Office, 118 Court Street,
' from Peck & Bishop’s Office in Union R.R. Depot, New
aven.
~ K& The Grass Garden, in charge of Mr. James B. Olcott,
1S near South Manchester, five minutes walk from the line of
the Manchester Electric Cars, leaving City Hall Square, State
treet, I.-Iartford, every half hour. Conductors on this line can
ct visitors to the Garden.

S. W. Jouxsox, Director.
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REPORT OF THE BOARD OF CONTROL.

To his Excellency, George E. Lounsbury, Governor of Connecticut:

The Board of Control of the Connecticut Agricultural Ex-
periment Station herewith submits its Report for the year end-
ing October 31st, 1808

THE FERTILIZER CONTROL.

During the months of April, May, and June, Mr. V. L.
Churchill, sampling agent of this Station, visited one hundred
and twenty-nine towns and villages of Connecticut and drew
seven hundred and seventy-six samples, representing two
hundred and eighty-four of the two hundred and eighty-nine
brands of commercial fertilizers which have been entered at the
Station for sale in this State. '

Analyses of samples of all these brands have been made in
the chemical laboratory by Messrs. Winton, Ogden, and Mitch-
ell, with the assistance of Mr. Lange. :

A manuscript copy of each analysis has been sent to the
manufacturers and to each dealer from whom a sample of the
goods analyzed was taken.

The chemists named have also analyzed two hundred and
eighty-five other samples of fertilizers and manurial waste pro-
ducts, making the total number of fertilizer analyses five hun-
dred and sixty-nine! :

A full account of the results of this work is given in Part I
of the Report of the Station Staff.

ExamIiNaTION OF Foop Probpucts.

One thousand and forty-eight samples of food products, the
larger part of them bought by our sampling agent in open
market, have been examined with reference to adulterants, by
Messrs. Winton, Ogden, and Mitchell. A full account of this
work and its results forms Part IT of the Report of the Station

Staff, :

Nine samples of cattle foods have also been ché‘mically and

microscopically examined.

ORT OF THE BOARD OF CONTROL. ix

"WoRK FOR THE DAIRY COMMISSIONER.

‘the chemical work required by the Dairy Commissioner
en done in the laboratory of this Station, including two
ndred and three examinations of molasses, four of syrup,
ty-two of vinegar, seventeen of butter and imitation butter,
ur of cream. Expert evidence has also been given in

when required.

OtHER CHEMICAL WORK.

ion ::l'rh work on the availability of different
-nitrogen, the chemists have made partial
wndred gtnd twenty-one samples of turnips,
£8 red-top, and buckwheat; also fourteen
nples of soil.
%Sl erable work has been done in the study of certain
of quantitative analysis, which has included fifty de-
ions of nitrogen, forty-four of phosphoric acid, and
< of potash, as well as a large number of determinations
ne, the allaloid of tobacco.

- Stupy oF PROTEIDS.

3 'mth ‘the assistance of Mr. Campbell, has
year, an investigation of the proteids of wheat

as also devoted much labor to a closer study of several
1t proteids described in former Annual Reports of this
ion, and has taken up the investigation of egg-albumin.

- It has been found that all proteid preparations contain small
iﬁg&jpﬁnts of hydrochloric and sulphuric, or other acids, chemi-
. ca}ly combined to the proteid substance. Evidence has been ob-
tamed tha:t edestin, for example, forms a series of definite com-
- pounds with acids, and the properties and composition of these
~ compounds are being studied.

Some results of this work are ready for publication.

SEED TESTING.

: :
3 Three hundred and thirty-three samples, chiefly of vege-
~ table seeds, ha:ve been tested as to their vitality and germinative
4 power, in the interests of seedsmen and purchasers.
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Mycorocicar. WORK.

The investigations of Dr. Sturgis during the last Station
year have included a study of three Diseases of Melons, viz. :
“ Wilt,”— a bacterial disease, — Black Mold, and Leaf Burn,
with field experiments to test preventive measures; also field
experiments on the prevention of the Mildew of Lima Beans;
preliminary notes on the “ Calico ” and the Natural Spotting
of Tobacco; and much miscellaneous work on questions re-
ferred to him by correspondents throughout the State.

On September first Dr. Sturgis went to Europe, having
been given six months’ leave of absence, for the purpose of
further study in his special department.

\

HorTicurLturaL AND ENTOMOLOGICAL WORK.

The study of the relative availability of organic nitrogen
in various forms has been continued by Dr. Jenkins and Mr.
Britton, with the cooperation of the Station chemists. Sixty-
two cultures of red-top grass, sixty-two of turnips, thirty of
Hungarian grass, forty-eight of privet, and fourteen of buck-
wheat have been made for this purpose, in galvanized iron pots
charged with a natural soil, to which the several forms of nitro-
genous plant-food had been added. j

During the winter fifty comparative cultures of tomatoes,
twelve of carnations, and ten of lettuce were made, on the
one hand in rich compost, and on the other in a mixture of coal
ashes, peat, and varying amounts of fertilizers. These cultures
were made on the benches of the forcing houses to study the
fertilizer requirements of these crops which are now grown
extensively under glass.

Mr. Britton has also given attention to the grafting of chest-
nuts to determine the proper season and the best methods of
setting chestnut cions in this State. Over two hundred cions
were set at different times between April 2oth and June 20th,
in four separate places in and about New Haven.

The observations on the growth of forest-tree seedlings
have been continued in co6peration with the Division of For-
estry, U. S. Department of Agriculture.

In connection with the Section of Seed and Plant Introduc-
tion of the above-mentioned Department, forty-seven imported
plants are being tested as to their value for cultivation in this

country.

REPORT OF THE BOARD OF CONTROL, xi

The Entomological work of the Station, which has consid-
erably increased of late, has been done by Mr. Britton. Be-

- sides the correspondence and determination of insect species

referred to the Station by correspondents, special attention has

‘been given to a study of the San José scale; its present distri-

bution in this State, its spread from infected places, and the
effects of kerosene and other insecticides upon the scale, and
also upon the trees to which they are applied.

Several States to which Connecticut nurserymen are ship-
ping nursery stock have passed laws forbidding entry into
those States of stock from nurseries which have not been in-
spected within the year, and requiring with each shipment a
certificate of inspection. In response to requests from our
nurserymen, Mr. Britton has made eleven inspections of nur-
series, and in eight cases has given the desired certificate.

The method of banding trees to keep off canker worms,
and the best substances to use on the bands, has also been
studied.

FieLD EXPERIMENTS.

Under the supervision of Dr. Jenkins, the three experiments
on the fertilization of peach orchards, begun in 1896, chiefly to
study the effects of different amounts of potash salts and of
the forms of nitrogen best adapted to the crop, have been con-
tinued, but the account of them is reserved until further data
are secured. ;

ToBAcco EXPERIMENTS.

Under the direction of Dr. Jenkins, the curing of wrapper
tobacco by artificial heat and the fermentation of this tobacco
in bulk, instead of in case, have been studied during the year.
For this purpose, a new experimental tobacco barn was built
at Windsor to replace the one destroyed by fire last year.

STATION PUBLICATIONS.

The Twenty-first report of this Station, for the year 1897,
a volume of 418 pages, has been issued in an edition of 7,000

- copies. These have been distributed, after satisfying our ex-

changes, among the farmers of this State in response to appli-
cations.

Of the Second Annual Report on Food Products, 10,000
extra copies were printed at the expense of the Station, and
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distributed in our cities and villages 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 agricul-
turists. 3

Bulletin No. 125, issued in April last] sixteen pages, was
entitled “ Preparation and Application of Fungicides.”

Bulletin No. 126, twelve pages, entitled “ Insecticides;
Their Preparation and Use,” and Bulletin No. 127, ten pages,
entitled “ The Cast of Plant-Food in Connecticut, Spring
Months of 1898,” were issued in May, 1898.

Five thousand copies of each bulletin were printed and
distributed.

Bulletins 125 and 126 are not reprinted in this Annual
Report. ;

CORRESPONDENCE.

During the year three thousand two hundred and eighty-six
letters and manuscript reports of fertilizer and other analyses
have been written on Station business.

MEETINGS OF THE BoARD.

During the year ending October 31st the Board of Control
has held three meetings.
All of which is respectfully submitted.

Wu. H. BREwWER, Treasurer.

e e e patdh Ui an o e R

REPORT OF THE TREASURER.

b
w!

on for the fiscal year ending September 30, 1898.

RECEIPTS.
$3.14
10,000.00
2,500.00
7,500.00
3,550.00
3,095.00

Fees due 1898,
£ : 127.57

~ DISBURSEMENTS.

$1,250.00
. P : 5 2,500.00

e ; 4 266.67

1,700.00
1,700.00
1,600.00
966.67
825.00
714.99
800.00
1,100.00
600.00
600.00
911.60

- J. B. Olcott, .
‘W. E. Britton,
C. I- Rice,
V. L. Churchill,
Labor, !
- Publications, . " 580.93
- Postage, 3 - : . . 155.77
Stationery, - : L : . 235.47
Telephone and Telegraph, . ; 117.77
~ Freight and Express, 78.88
. fv &(?:l, . 847.80
e 357.50

et : : : 433.32

i A = + 2,000.00 .

n. H. Brewer, in account with The Connecticut Agricultural Experi-

$26,775.71



Water,

Laboratory Supphes, 5

Agricultural and Horticultural Supphes,
Miscellaneous Supplies,

Fertilizers, . : . 5 >
Feeding Stuffs, . : : il
Library, s 5 o
Tools and Machmery, : S e
Furniture and Fixtures, it
Scientific Apparatus, i sdla
Live Stock, . . i .
Traveling Expenses of the Board
Traveling Expenses of the Staff,

Tobacco Investigation, v

Fertilizer Sampling, .-

Food Sampling, 7

Unclassified Sundries, s :
Repairs, : 3 : o
Betterments,

Balance to New Account, .

XiV CONNECTICUT EXPERIMENT STATION REPORT, 1898.
o

$147.00
1,288.71
72.48
161.40
102.39
100.37
764.60
77.10
57-49
72.32
40.00
60.91
156.64

.1,501.13
322.98

244.65
20.25
382.77
78.77

$26,494. 33
281.38

$26,775.71

Memorandum.—The accounts of the Treasurer have been duly
audited by the State Auditors of Public Accounts, and the Report of the
Treasurer for the fiscal year of the United States ending June 30, 1898, -
was duly rendered to the United States Secretary of the Treasury and

the Secretary of Agriculture in July.

In the accounts as here written the disbursements for *¢ Fertilizers’’
are exclusive of those used in the special Grass and Tobacco investiga-
tions, and those for ¢* Traveling Expenses of the Staff ” are exclusive of
those used in the said investigations and also those used in the samplmg

of Foods and Fertilizers.

‘WM. H. BREWER,
Treasurer.

-
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898 fifty-four manufacturing firms have entered
is State two hundred and eighty-nine distinct

efs, Viz.:
i .

jcular crops, 3 3 . 106
g b@sphates, 114
’ and castor pomace, . 3T

289

7 1882 passed an act concermng
as amended in 1893, is now in

to the following requirements
is printed on pages 3 and 4.
anures, except stable manure
, turers of less value than ten

Iﬁs the SELLER responsible for affixing
to every package or lot sold or offered,
payment of an analysis fee of ten dollars for
ingredient which the fertilizer contains or is
1, unless the MANUFACTURER OR IMPORTER has
statements and has paid the fee. Sections

nderstands “the fertilizing ingredients ” to be those
tion in an analysis is necessary for a valuation, and
ﬁm'gemally Nitrogen, Phosphoric Acid, and Potash. The
in case of any fertilizer will, therefore, usually be ten,
vy dollars, according as one, two, or three of these in-
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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 per cent. of Niti:ogen, Phosphoric Acid (P ,0;).

and Potash (K,O), and of their sevefal states or forms, will suffice in
most cases. Other ingredients may be named if desired.

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

The per cent. of soluble and reverted phosphoric acid may be given
separately or together, and the term “available” may be used in
addition 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 per cent. of Potash (potas-
sium oxide): that of Sulphate of Potash or Muriate of Potash may
also be stated.

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

3. Itisalso provided that EVERY PERSON in the State, who
ssells 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 sam-
ple for analysis. Section 4008.

4. All “ cuEmIcALS ” that are applied to land, such as Mu-

riate of Potash, Kainite, Sulphate of Potash and Magnesia, Sul-

phate of Ammonia, Nitrate of Potash, Nitrate of Soda, etc.—
are considered to come under the law as “ Commercial Ferti-
lizers.” 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. 3

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 paying in part by maintaining the Experiment Station.

’

. FERTILIZER LAW. g

COMMERCIAL FERTILIZERS.

the General Statutes of Connecticut as
i L CGI‘?;;?II of the Acts of the General
of 1893.
ey o + company who shall sell,
fhgssg:aga, any Eom}r,nercial fertilizer
nanure, and the products of local
an ten dollars a ton, shall affix
e thereof a plainly printed state-
number of net pounds of
nd, or trademark under.
and address of the manu-
1d the chemical composi-
n the terms and manner ap-
the Connecticut Agricultural

cial fertilizer is sold, offered,
, importer, or person who
in this State, shall

ut Agricultural Experi-
, ' f the statement prescribed
'''' with said director a sealed
~ aining not less than one pound of the
an affidavit that it is a fair average

manufacturer, importer, agent, or seller of
lizer shall pay on or before May 1, an-
or of the Connecticut Agricultural Experi-
analysis fee of ten dollars for each of the fer-
s contained or claimed to exist in said ferti-
that when the manufacturer or importer shall
> fee herein required for any person acting as agent
h manufacturer or importer, such agent or seller
required to pay the fee prescribed in this section.
- Every person in this State who sells, or acts as
“the sale of any commercial fertilizer of whatever
shall annually, or at the time of becoming such
at, report to the Director of the Connecticut Agri-
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cultural Experiment Station his name and brand of said ferti-
lizer, with the name and address of the manufacturer, importer,
or party from whom such fertilizer was obtained, and shall, on
demand of the Director of the Connecticut Agricultural Ex-
periment 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, without 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 par-
cel 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.

SEC. 4011. Any person violating any provisions of the
foregoing sections of this chapter shall be fined one hundred
dollars for the first offense, and two hundred dollars for each
subsequent violation. . fisdiel

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

Skc. 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.

Skc. 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.,

,,?*F THE FERTILIZER LAW.

cal list of the manufacturers who
juired by the Fertilizer Law, and
fertilizers for which fees have been

nd g’May, 1899:

» Brand of Fertilizer.
| Ammoniated Bone with Potash,

Grain Grower,
| Bone, Blood, and Potash.

Berkshire Complete Fertilizer,
riated Bone Phosphate,
Bone.

‘dman’s Complete Manure for Po-
and Vegetables.

e Special Tobacco Manure,
e Corn Manure,
‘Grass Top Dress-
ing and Forage
Crop Manure,
Potato and Vege-
Al s ; table Manure,
Bowker’s Special Fertilizer — Potato
and Vegetables,
5 Potato Phosphate,
st Hill and Drill Phosphate,
LG Farm and Garden, or Am-
moniated Bone Fertilizer,
Fish and Potash, Square
Brand,
Tobacco Starter,
Sure Crop Phosphate,
* Market Garden Fertilizer,
Square Brand Bone and
Potash,
Corn Phosphate,
“ Bone and Wood Ash Fertil-
izer,
4% Tobacco Ash Elements,
g ¢ Fertilizer,
s Middlesex Special,
e Fisherman Brand Fish and
Potash,
£ Dry Ground Fish,

B e
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Firm.

Bowker Fertilizer Co., 43 Chatham St.,

Boston, Mass.

Bradley Fertilizer Co., 92 State St.,
Boston, Mass.

Wm. E. Brightman, Tiverton, R. I.

»

Buckingham, C., Southport, Conn.

Burwell, E. E., New Haven, Conn.

Clark’s Cove Fertilizer Co., P. O. Box
- 1779, New York city.

Cleveland Dryer Co., 92 State St., Bos-
ton, Mass.

Brand of Fertilizer.
Nitrate of Soda,
Dissolved Bone Black,
Muriate of Potash,
Fresh Ground Bone,
Tankage.

Bradley s Eclipse Phosphate,
High Grade Tobacco Manure,
‘  Farmers’ New Method Fer-
tilizer,

‘“ Original Coe’s Superphos-

phate,
¢“  B. D. Sea Fowl Guano,
‘“  Triangle A Fish and Potash,
‘“  Anchor Brand Fish and Pot-
ash,
. Circle Brand Ground Bone
with Potash,
Fine Ground Bone,
Complete Manure for Corn
. and Grain,
¢ Complete Manure for Top-
dressing Grass and Grain,
Complete Manure for Pota-
toes and Vegetables,
4t Potato Manure,
Superphosphate,
4 Corn Phosphate,
b Potato Fertilizer,
Niagara Phosphate,
Tobacco Fertilizer.

Bnghtman s Fish and Potash,
Tobacco Special and Mar-
ket Garden Fertilizer,
‘“ . Ammoniated Bone and.
Potash,
£ Bone Meal,
£ Dry Ground Fish.

XX Formula. :

Double Sulphate of Potash,
Muriate of Potash, .
Blood and Meat,

Dissolved Bone Black,

Nitrate of Soda.

Great Planet A. Manure,

Bay State Fertilizer, G. G.,
Potato Fertilizer,

King Philip Guano,

Defiance Complete Manure,
White Oak Pure Ground Bone.

Cleveland Superphosphate,
5 High Grade - Complete Ma-
nure,
L Potato Phosphate,

Brand of Fertilizer.

- Cleveland Fertilizer,

58 Pioneer Fertilizer,
<8 Extra Fine Ground Bone.

3 j"E;,V'ank Coe’s High Grade Ammoni-

ated Bone Super-
phosphate,

. High Grade Potato
Fertilizer,
Gold Brand Excelsior

Guano,
Gronnd Bone and Pot-

Ml Tobacco Fer-

md Cdm Phosphate,
al Ammomated

Crop Phosph

osp ate.
und Bone Meal,
ag'etable Bone Superphos-

Ng:‘ England ‘Tobacco and
- Potato Grower,
A, A, Complete Man_ure,
¢“  Universal Grain Grower,

e | Cumberland Superphosphate,
! £ Concentrated Phosphate,
i Potato Fertilizer,
£ Fertilizer,

Hawkeye Fertilizer,
Extra Fine Ground Bone.

Potato and Root Brand,
Animal Fertilizer,

Tobacco Grower,

Blood, Bone, and Potash,
Dissolved Bone and Potash,
G. Brand,

Pure Fine Bone.

Ground Bone.

R S TOT R P g Y N, o



-
8 - CONNECTICUT EXPERIMENT STATION REPORT, 1898.

Firm.
Downs & Griffin, Derby, Conn.

F. Ellsworth, Hartford, Conn.

Great Eastern Fertilizer Co., Rutland,
Vermont.

Hartford Fertilizer Co., Hartford,Conn.
Kelsey, E. R., Branford, Conn.
Lederer & Wolf, New Haven, Conn.

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

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

Luce Bros., Niantic, Conn. *
Ludlam, Frederick, 108 Water St., N.
Y city,

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

Mapes, F. & P. G. Co., The, 143 Lib-
erty Sti, NIV ocity.

McCormack, William, Wolcott, Conn.

Brand of Fertilizer.
Ground Bone.

bhoemaker s Swift Stre Bone Meal,
‘¢, ¢ Superphosphate.

Northern Corn Special,
Vegetable, Vine, and Tobacco,
Grass and Oats,

General, "

Garden Spemal

Ground Bone.
Bone, Fish, and Potash.
Pure Ground Bone.

Success Fertilizer,

Standard Pure Bone Superphosphate of
Lime,

Special Potato,

Potato Manure,

Bone and Potash.

Lowell Bone Fertilizer,

¢ Animal Fertilizer,

‘¢ Potato Phosphate,

‘¢ Tobacco Manure,

*“  Ground Bone,
Dissolved Bone and Potash,
Market Garden, 3
Fruit and Vine.

Dry Ground Fish Guano,
Bone, Fish, and Potash.

.Cecrops, or Dragon’s Tooth Brand,

Cereal Brand. e

Manchester’s Formula.

Potato Manure,

Tobacco Manure (Wrapper Brand),

Economical Potato Manure,

Corn Manure,

Complete Manure ‘‘ A” Brand,

Cereal Brand,

Tobacco Starter,

Fruit and Vine Manure,

Vegetable Manure, or Complete Ma-
nure for Light Soils,

Grass and Grain Spring Top Dressing,

Dissolved Bone,

Tobacco Ash Constituents,

Seeding Down Manure.

Ground Bone.

»

lkNCE OF FERTILIZER LAW. 9

Brand of Fertilizer.

Geo. W. Mlller s Unexcelled Phosphate,
Pure Ground Bone.

Potato, Hop, and Tobacco Phosphate,
Buffalo Guano,

Cyclone Bone,
Wheat, Oats, and Barley Phosphate,

Potato Phosphate,
Fine Ground Bone.
| g

Triumph,

Wheat and Corn Producer,

_ Grain and Grass Grower,

Potgto Tobacco, and Hop
Fertilizer.

Grade General Fertilizer,
| Grass and Grain Fertilizer,
| Fine Ground Bone.

. | Wheat, Oats, and Clover Fertilizer,
Universal Fertilizer,

Animal Corn Fertilizer,

Potato Manure,

Gardeners’ Complete Manure.

Pure Ground Bone.
Ground Bone.

.I. | Potato and Onion,
Potato,

Potato and Corn Guano.
Phosphate,

Potato Manure,
Potato Phosphate,
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Firm.

Quinnipiac Co., The, 92 State St., Bos-
ton, Mass.

Read Fertilizer Co., Box 3121 New
York city.

Rogers & Hubbard Co.,
Conn.

Middletown,

Rogers Mfg. Co., Rockfall, Conn.

Russia Cement Co., Gloucester, Mass.

1.. Sanderson, New Haven, Conn.

Brand of Fertilizer.
Market Garden Manure,
Grass Fertilizer, .
Corn Manure,
Pure, Bone Meal,
Fish and Potash Crossed Fishes,

| Climax Phosphate,

Pequot Fish and Potash,
Onion Manure,

Muriate Potash,

Sulphate Potash,
Sulphate Ammonia,
Nitrate Soda,

Dissolved Bone Black,
Dry Ground Fish.

Read’s Standard,

Bone, Fish, and Potash,
Vegetable and Vine,

High Grade Farmer’s Friend,
Leader Guano,

Practical Potato Special.

Hubbard’s Pure Raw Knuckle Bone
Flour,
5 Strictly Pure Fine Bone,
£ Fertilizer for Oats and Top-
dressing,
& Fertilizer for All Soils and
All Crops,
gt Potato Phosphate,
= Soluble Potato Manure,
) Fairchild’s Formula, Corn
and General Crops,
Soluble Tobacco Manure,
i Grass and Grain Fettilizer.

Pure Ground Bone,

High Grade Soluble Potato,
Complete Potato,

Complete Corn,

Oats and Top Dressing,

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

Essex XXX Fish and Potash,

Complete Manure for Potatoes,
Roots, and Vegetables,

Complete Manure for
Grain, and Grass,

‘“  Potato Fertilizer,

¢ Tobacco Fertilizer.

Corn,

Sanderson’s Formula A,

=% Old Reliable Superphos-

phate,
4 Potato Manure,
- Special with 10% Potash
Nitrate of Soda,

b e

1T

Brand of Fertilizer.
D!ssOlved Bone Black,

and Meat,
Double),

Fertilizer,
Speclal for Potatoes,
Guano,

Gomglete Manure.

Potaw Fertilizer,
ay State Bone Su-

High
tato_ Manure,
Superior Truck
~ Fertilizer,
Havana Tobacco
Grower,
Hi; hGrade Fruit

Americus Ammoniated Bone Super-
‘phosphate,

Americus Potato Phosphate,

Corn Phosphate,

Americus High Grade Special,

Royal Bone Phosphate,

Fine Wrapper Tobacco,

Americus Pure Bone Meal,

Potato Manure,

Muriate of Potash,

Kainit,

Dissolved Bone Black,

Dry Ground Fish.
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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 one hundred and

twenty-nine towns and villages of Connecticut, to draw samples.

of commercial fertilizers for analysis. These places were dis-
tributed as follows :— :

Litchfield County, .” . . - : / 12
Hartford County, . . 3 ; 5 =534
Tolland County, . ; : s g ke
Windham County, . = . : . . . 12
New London County, : 3 3 2 S
Middlesex County, y 3 ’ 3 Moty -
New Haven County, . . 2 = )
Fairfield County, . ; " 3 i STy

129

In these places 776 samples were taken, representing all
but five of the brands which have been entered for sale in this
State.

The brands entered for sale in this State, which the sam-
pling agent was unable to find on sale and of which no samples
were received from the manufacturers, were the following :—

H. J. Baker & Bro.’s Complete Manure, for general use. -
Cleveland Dryer Co.’s Extra Fine Bone.

The E. Frank Coe Co.’s Special Tobacco Manure.
Cumberland Fertilizer Co.’s Fertilizer.

The Williams & Clark Fertilizer Co.’s Dissolved Bone Black.

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

When several samples of a single brand were drawn in dif- -

ferent parts of the State, the analysis was performed, not on
any single sample, but on a mixture made of an equal weight
of each of the several samples. Thus, it is believed, the aver-
age composition of the goods is more fairly represented than
by the analysis of any single sample.

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,

RTILIZER ANALYSIS. 13
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EXPLANATIONS CONCERNING THE ANALYSIS OF
FERTILIZERS AND THE VALUATION OF
THEIR ACTIVE INGREDIENTS.*

Tue ELEMENTS OF FERTILIZERS.

The tliree chemical elements whose compounds chiefly give value,
both commercial and agricultural, to 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,

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

Free Nitrogen 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 conif-
erous trees (Podocarpus), 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 (NH 3) and Nitric Acid (N,O5) are results of the chemical
change of organic nmitrogen 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: 85 parts of pure nitrate of soda also contain 14 parts of
nitrogen.

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

* Prepared and revised by the Director.
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insoluble, because of the animal matter of the bones which el'nvelopes 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 freely taken up by crops as
water-soluble phosphoric acid, but in other soils is much less available
than the latter. p

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

PoTassIuM 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,
etc. Potassium itself is scarcely known except as a chemical curiosity.

Potash signifies the substance known in chemistry as potassium
oxide (K, O), 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.

1

p-
VALUATION OF FERTILIZERS.

The valuation of a fertilizer, as practised at this Station, consists in
calculating the refail 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 $30 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 1808.*

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 1897 were as follows:

* Adopted at a conference of representatives of the Connecticut,
Massachusetts, New Jersey, and Rhode Island Stations held in March,

1898.
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Sulphate of Ammonia, Muriate of Potash,
Nitrate of Soda, Sulphate of Potash,
Dried Blood, Plain Superphosphates,
Azotin, Dry Ground Fish,
Ammonite, Boneg-and Tankage,
Ground South Carolina Rock.

&

VALUATION OF SUPERPHOSPHATES, SPECIAL MANURES AND MIXED
FerTiCizERS 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 4% 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.

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,
interest 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 1898 the average selling price of Ammoniated Superphosphates
and Guanos was $20.22 per ton, the average valuation was $19.30, and
the difference $0.92, an advance of 51.4 per cent. on the valuation and
on the wholesale cost of the fertilizing elements in the raw materials.

* This concession gives the dishonest manufacturer the opportunity
to defraud the consumer very easily and very seriously, by “ working
off 7 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 ferti-
lizer, and since the honest manufacturers (doubtless, the greater num-
ber) 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 manufac-
turers 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. Co-operation may thus insure satisfactory quality of
goods, as well as reduced cost. ;

19
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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, cfop, 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 proba-
ble manner.

.
.
.

21
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DESCRIPTION AND ANALYSES OF FERTIL-
AZERSHE

~ The samples referred to in the following pages, unless the
contrary is stated, were drawn by an agent of the Station.

I. RAW MATERIALS CHIEFLY VALUABLE FOR NITRO-
¥ GEN.

NITRATE OF SODA OR SODIUM NITRATE.

Nitrate of Soda is mined in Chili and purified there before
shipment. It contains about 16 per cent. of nitrogen, equiva-
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 been found to contain sodium
perchlorate which, even in small amount, is very injurious to
vegetation.
~ Fourteen analyses of nitrate of soda are given in a follow-
ing table. The percentage of nitrogen ranges from 15.32,
equivalent to 93 per cent. of nitrate,—to 16.04. All the samples
are therefore of fair to good quality.

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

The cost of nitrogen in nitrate of soda has ranged from 12.7 to
14.7 cents per pound, the average cost being 13.5 cents, a cent less
than in the previous year..

* This chapter has been prepared for publication by Dr. Jenkins.
The analyses of fertilizers have all been made by Messrs. Winton,
Ogden, and Mitchell, chemists of the Station, with the assistance of
Mr. Lange.
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SULPHATE OF AMMONIA, OR AMMONIUM SULPHATE.

This article, now made on a large scale as a by-product of
gas works and coke ovens, usually contains over 20 per cent. of
nitrogen, the equivalent of 94-97 pér cent. of ammonium sul-
phate. The rest is chiefly moisture. The usual guarantee is
25 per cent. of ammonia, which is equivalent to 20.6 per cent.
of nitrogen. 4

10380. Sold by Quimnipiac Co., Boston, Mass. Sampled
from stock of Olds & Whipple, Hartford.

10658. Sold by L. Sanderson, New Haven. Sampled
from stock of J. C. Eddy, Simsbury.

ANALYSES,
10380 10658
Nitrogen, . 2 . L 20:04 20.94
Equivalent Ammonia, . LT tan A 25.43
Cost per ton, s . . $60.00 $65.00
Nitrogen costs cents per pound, . : 14.3 15.5

- At these prices sulphate of ammonia is an expensive source
of nitrogen as compared with nitrate of soda and the organic
forms, and is not likely to be used much as a fertilizer.

DRIED BLOOD.

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

10314. Sold by the Bowker Fertilizer Co., Boston, Mass.
Sampled from stock of Simeon Pease, by Fred. R. Jennings,
Greenfield Hill.

10589. Sold by L. Sanderson, New Haven. Sampled by
Geo. H. Bartlett, North Guilford, from stock bought by him,

ANALYSES. 4
10314 10589
Nitrogen, . A . s 1050 10.13
Phosphoric Acid, STt 4.16
Cost per ton, 3 : . $28.00 $26.00
Nitrogen costs cents per pound, . : T3.X IT.4*

Of the nitrogen of 10314, 87.3 per cent. were soluble in
pepsin solution, demonstrating the absence of any such adul-
terant as ground leather.

* Allowing 314 cents per pound for the phosphoric acid.

R
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. which are known in trade re-
1 decorticated. In their manu-
ed to remove most of the fiber,
- to take off the short fiber or

chines which break and_sepa-

1 for fuel in the oil
to 30 per cent.
se of undecorti-
are mixed

‘have repre-

of nitrogen
10sphoric acid in
that of potash
9o, respectively.
led in each case by
uation of the phos-
remainder by the

 been about $2r1.50 per
ged from 7.04 to 7.97 and
1 per pound has ranged from
] pound, the cheapest form
n our market.

R POMACE.

f castor beans from which cas-
- The nitrogen which it contains is
an it t‘h.e pomace is extremely poison-
:Eaitm eat it greedily when the opportu-
% Xe \
faker & Bro., N. Y. city. Stock
rd.

. Baker & Bro., N. Y. city. Stock of

by .'J'.d Baker & Bro., N. Y. city. Stock of
Lreiord.
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CASTOR POMACE.

SeYr city.

Hartford,

. Baker & Bro., N

lAtj-' ¢
Bowker Fert

d

1

lizer Co., Boston, Mass.

bury.

10845

10189
5.02

4.60
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II. RAW MATERIALS OF HIGH GRADE CONTAINING ) ROCK PHOSPHATE OR ACID ROCK.
PHOSPHORIC ACID AS THE-CHIEF VALUABLE N O 3
by treating various mineral phosphates

INGREDIENT. I :
is the most common source of the phosphoric

DISSOLVED BONE BLACK. :

Bone black, made by subjécting bone to a red heat without le are given ten analyses of dissolved
; ion of the samples is by no

access of air, is used in sugar refineries to decolorize sugar solu-

tions. The waste bone black, dried and treated with oil of T

vitriol, makes a “ superphosphate ” of high grade which does ranges from 3.1 to 7.4 cents

not cake together on standing, but remains as a fine powder g 3.9 cents.

suitable for application to the land. ‘ S
In the following table are given analyses of seven samples by e Yihee

of this material. 5 £ 5

b

; hﬁtg, sold for

The cost of available phosphoric acid in dissolved bone black has ,ﬁ A4S
ranged from 6.0 to 6.9 cents per pound, the average in the seven Tiael :
samples being 6.5 cents. : "ﬁf ST
: ‘ﬂ’?l-"‘ g
S
ANALYSES OF DissoLVED BoNE Brack AND ([=F7) PRaia e e
v ‘E‘
i ' by “ Available
Stat: = 3
tgl (1)(.m Sold by Sampled from Stock of sl AL I‘;lélospgg;::
2% L AR 1 s cents
_— =il 2 BT : poun
Dissolved Bone Black. ARt
10721 | Quinnipiac Co., Boston, O. S. Olmsted, Melrose, :
10588 | Bowker Fertilizer Co., Boston, A. L. Hitchcock, Plainville, © 17.05 $20 00 6.0
10260 | E. E. Burwell, New Haven, . | E. E. Burwell, New Haven, . A . 16,22 19.50 6.1
10274 L. Sanderson, it | E. Manchester & Sons,W. Winsted, s ; Igf46 22.00 6.4
10262 2 i . | L. Sanderson, New Haven, . . -lg 16-52 22.00 6.7
o427 ¢ o . | Chas. B. Sheldon, West Suffield, . et i 2200 | 68
10373 | o i . | Dennis Fenn, Milford, . : -51 is-g; ::£ } 2.8
| . * : -9
Dissolved Rock Phosphate. | ‘ ‘
10643 | Geo. F. Taylor’s Sons, N, Y. city, H. C. C. Miles, Milford, 5 ‘
10386 | M. L. Shoemaker & Co., Phila., . | Daniels Bros., Middletown, . i 15.21 10.25 3.4
10385 | Bowker Fertilizer Co , Boston, . = W. B. Miller, Middlefield, T g 15.40 11.00 3.8
10458 € s¢ i s . | Clifton Peck, Yantic, 1'78 14.44 11.00 4.1
10554 | DBradley 45 & o . | G. B. Porter, Waterbury, 2‘3 15.21 12.00 4.2
10741 | M. E.Wheeler & Co., Rutland, Vt.,| D. G. Chesebro, Center Groton, % Ig 14.09 [ 12.00 4.6
10202 | Berkshire Mills Co., Bridgeport, . = S. E. Curtis, Stratford, ; . ' 15.04 21.00 7.4
10250 |'S. D. Woodruff & Sons, Orange, . -‘8l7 17.56 11.00 ’ 2.1
10714 | Milsom Rendering & Fertilizer Co., -93 14.71 Tuge | 7
East Buffalo, N. Y., . . | Manufacturer, . : % [
10276 | Quinnipiac Co., Boston, . . | C. Buckingham, Southport, . Iéz ig‘;i
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III. RAW MATERIALS OF HIGH GRADE CONTAINING
POTASH.

HIGH GRADE SULPHATE"OF POTASH:

This chemical should contain over go per cent. of pure po-
tassium 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.

In the table, on pages 32 and 33, are given five analyses of
high grade sulphate, all of them 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 analyses of eight samples of this material appear in the
table on pages 32 and 33. Two of them, Nos. 10294 and
10343, contain considerably less potash than this material is
usually guaranteed to contain, and in two others, 10235 and
10733, the percentage of potash is rather low.

MURIATE OF POTASH.

Commercial muriate of potash contains about 80 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.

It is generally retailed on a guarantee of 8 per cent. muri-
ate, which is equivalent to 50.5 per cent. of potassium oxide.

The percentages of potash in the seventeen samples whose
analyses appear in the table, pages 32 and 33, range from 53.67
to 48.77, and average 5I.T per cent.

KAINIT.

Kainit is less uniform in composition than the other potash
salts. Tt contains from 11 to 15 per cent. of potash, more than
that quantity of soda, and rather less magnesia. These
“bases ” are combined with chlorine and sulphuric acid. Un-

. KAINIT. 31

s more water than occurs in sulphate
It is usually sold on a guarantee of
sh, or 23 to 25 per cent. “ sulphate of

y called or claimed to be a sulphate
s more than enough chlorine to com-

o. Its action and effects are un-
-ather than of a sulphate.
e table, pages 32 and 33.

4 to 13.80.
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ANALYSES OF ([R@’“)

S y"

Z

g Sold by Sampled from Stock of.

77} o

High Grade Sulphate of Potash.
10426 L. Sanderson, New Haven;......... |Chas. B. Sheldon, W. Sufheld,. ..
10512 L. Sanderson, New Haven,......... E. Manchester & Sons, W.Winsted,
10553 |Bradley Fertilizer Co., Boston,...... G. B. Porter, Waterbury, ........
10313 Bowker Fertilizer Co., Boston,..... . FRS ]ennmgs Greenfield Hlll
10345 Bowker Fertilizer Co., Boston,...... |Bowker’s Branch, Hartford,. . ...
Double Sulphate of Potash and -
Magnesia. )
10293 |Bradley Fertilizer Co., Boston,...... \James P..O’Connor, Wethersfield,
10259 E. E. Burwell, New Haven,........ E. E. Burwell, New Haven,.....
g 10261 |L. Sanderson, New Haven,......... L. Sanderson, New Haven,......
10235 |Ernest N. Austin, Suffield,....... .. (H. H. Austin, Suffield,.........
10379 |Quinnipiac Co., Boston,............ |Olds & Whipple, Hartford,......
10294 Bowker Fertilizer Co., Boston,..... James P. O’Connor, Wethersfield,
10343 Bowker Fertilizer Co., Boston,...... Bowker’s Branch, Hartford,......
10733 |Bowker Fertilizer Co., Boston,...... H. K. Brainard, Thompsonwlle,..
Muriate of Potash.

10555 Bradley Fertilizer Co., Boston,...... o B Porter, Waterbury,.-=-%. . . .
10257 |E. E. Burwell, New Haven,........ E. E. Burwell, New Haven,....
10312 |Bowker Fertilizer Co., Boston,...... F. R. Jennings, Greenfield Hill,..

10659 Williams & Clark Fertilizer Co., New

10442 |L. Sanderson, New Haven,.........
10305 [Rogers & Hubbard Co., Middletown,.
10371 |L. Sanderson, New Haven,.........
10266 |L. Sanderson, New Haven,.........
10344 Bowker Fertilizer Co., Boston,..:...
10378 |Quinnipiac Co., Boston,.......... A
10552 |Great Eastern Fertilizer Co., Rutland,

10203
10443
10242
10248
10273
10603

10433
10734
10657

10346

BTy e SR L e

N B et o S A
Berkshire Mills Co. , Bridgeport,.....
Bowker Fertilizer Co Boston, . ;.. ..

Geo. F. Taylor’s Sons, N. York City,

Kainit.

Bowker Fertilizer Co., Boston. ... ...
Williams & Clark Fertlhzer Co New
York . .oneen el s e

J. G. Schwink, Meriden,........
E. C. Warner, Fair Haven,......
H. W. Andrews, Wallingford,... .
D. Fenn & Son, Milford,........
L. Sanderson, New Haven,......
Bowker’s Branch, Hartford,......
Olds & Whipple, Hartford, ......

Wm. M. Tyler, Waterbury,......
S. E..Cuntis, Stratford,. . ... awn .
Clifton Peck Nantior o e henn
S D.Woodruﬂ& Sons, Orange, ...

E. Manchester & Sons, W.Winsted,
H. €. C. Miles, Milford,........

). Penn, Milford;L . i coi. v,
H. K. Brainard, Thompsonyville,..

J. G. Schwink, Meriden,........
Bowker’s Branch, Hartford,......

nt Sul-

B POTASH SALTS.

Equivalent

Potash. |Muriate of Potash.

PoTASH SALTS,

Cost per ton.

Ch AR AS

33

Potash costs
cents per pound.

S s -
HON oo

S ontititious
QUIO O 0O h\O

e
©0wv ®

Ll RN N



34  CONNECTICUT EXPERIMENT STATION REPORT, 1898.

HIGH GRADE SCOTCH MURIATE OF POTASH.

This material has a coarser grain than the German muriate.
A sample, 10755, sent by Chas. H. Weekes, 54 Maiden Lane,
New York, contained 61.58 per cent. of potash soluble in water,
which is about the quantity guaranteed by the manufacturers.
Mr. Weekes states that it is s6ld at a somewhat lower price
than the German muriate.

CARBONATE OF POTASH.

10296. A white, dry powder containing many small lumps,
sold by the cask at $110.00 per ton. Sampled by ‘Clark Bros.,
Poquonock. Itis used by the Clark Bros. as a potash fertilizer
for tobacco, being applied to the land, in solution, from a water-
ing cart. The results are stated by the Clark Brothers to have
been most satisfactory, both as regards yield of crop and quality
of leaf.

The sample contained 64.55 per cent. of water-soluble pot-
ash, equivalent to 94.70 per cent. of carbonate of potash. Ac-
tual potash in this material cost 8.5 cents per pound, more than
in any commonly used tobacco fertilizer.

SILICATE OF POTASH.

10481. A sample of silicate of potash, mixed with a little
peat, which was given to the Station by the German Potash
Syndicate for experimental use as a tobacco fertilizer, con-
tained 19.40 per cent. of water-soluble potash and 21.50 per
cent. of total potash. v

PHOSPHATE OF POTASH.

A sample, 10482, analyzed for the Storrs Station, contained
51.60 per cent. of potash and 41.23 per cent. of phosphoric acid,
both soluble in water.

TOBACCO STEMS.

These consist, not of the stalks, but of the midribs of the
leaves, stripped off in cigar factories. They are much used on
tobacco lands, and, being free from weed seeds, make an ex-
cellent fertilizer and mulch for lawns, applied late in the fall.

10383. Broken tobacco stems. Bought of the P. J. Sorg
Co., Middletown, Ohio. 10463. Ground stems, and 10496,
unground stems ; the three samples taken from stock of Olds &
Whipple, Hartford.

ONE MANURES. 35

ANALYSES.

10383 10463 10496
1.55 1.05 1.07

47 -49 I.15

B 4.00 5.60 5.32
. $15. $18.00 $11.50

per pound for nitrogen and phos- .
e cost of potash per pound, in the

13.1, and 7.1 cents. It is evident

a fertilizer rests wholly in their

ic acid, and potash they are un-

prices.

they are also valuable for the

ial in them. :

NTAINING NITROGEN AND

es signify material
other cases these

as. fankage ”;
ge share of the

ate of mechanical sub-
‘_es of bone probably has .

¢ valuation of .b.one manures,
mechanical condition as well as

lained on page 19.
Mled by Station Agents.

‘81ven analyses of fort

81 y-four sam-
Statwn agents. See pages 38 and

ton has been $2

: 9-49;
that the Station schgd
ower than is justified 1,

the average
ule of valua-
y the average
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Analyses Requiring Special Notice.

The Bradley Fertilizer Co. was dissatisfied with the re-
sults of analysis No. 10394, pp. 38 and 39, and asked that
other samples be drawn and analyzed.  Another sample,
10537, pp- 38 and 39 was accordingly analyzed, which gave
higher percentages of both nitrogen and phosphoric acid.
Both analyses appear in the, table.

The Lowell Fertilizer ‘Co. was dissatisfied with analysis
No. 10596, pp. 38 and 39, stating that this brand usually con-
tained from 2.27 to 2.69 per cent. of nitrogen, while our analysis
showed only 2.03 per cent.

Nitrogen was then determined in each of the three samples,
with the following results: 2.10, 1.96, 1.86; average, 1.97 per
cent. ; found in the mixture of the three, 2.03 per cent.

Two samples were then drawn from the stock of the Stand-
ard Feed Co., in Bridgeport, 10753 and 10754 ; analyses, pp. 38
and 39.

The former was from bags, labeled and tagged, and con-
tained 2.02 per cent. of nitrogen; the latter, from unlabeled
bags, said by the manufacturer to be poultry bone, contained
2.25 per cent.

The Lowell Fertilizer Co. next asked that further samples
be drawn from a number of places, by representatives of the
Station and the Company, which was accordingly done.

The six samples, thus drawn, 10825 to 10830, both in-
clusive, are given in the table, and all the analyses of this brand
are tabulated below for ready comparison.

Analyses of the Lowell Fertilizer Company's Ground Bone.

MECHANICAL ANALYSES.

10569 10753 10754 10825 10826 10827 10828 10829 10830
Smaller than g inch, Bt afa | 63 66 116511167} 68 1160117163
Larger than ¢, inch, ©~ 40 32 37 34 35 33 32 40 37

Total, : . 100 100 100 100 IOO IOO IOO0 I00 100

CHEMICAL ANALYSES AND VALUATIONS.

Nitrogen, . . . . - 2,03 2.02 225 1.87 I.g0 217 16t 2.23 =2.I0
Phosphoric acid, g : . 2031 29.44 28.68 29.07 20.18 28.45 29.58 28.29 20.16
Cost per ton, . 3 @ . $30.00 28.00 28.00 30.00 30.00 30.00 30.00 30.00 30.00

Valuation per ton, . 2 . $27.26 27.61 27.40 26.87 27.02 27.21 26.71 26.90 27.41

37

éhows a tolerably uni-

percentages of nitro-
with the percentage

o
and by Purchasers.

‘analyses of sixteen
hasers, and of one
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BoNE MANURES.

SamPLED BY ([=&°)

Name or Brand.

|
x

10544 Ground Bone.

10240 Preston’s Ground Bone.
10281 |Ground Bone.

10753 Ground Bone.

10754 Ground Bone.

10255 |Armour’s Bone Meal. .
10546 Ground Bone Meal. ’

Station No.

10541 Pure Ground Bone.
10723 Bone Meal.
10543 \Fine Ground Bone.

10830 ‘Lowell Ground Bone.
10430 Fine Ground Bone.
10569 Ground Bone.

10827 Lowell Ground Bone.
10307 |Pure Raw Bone Meal.

10264 Fine Ground Bone.
10826 Lowell Ground Bone.

-

o

Manufacturer.

E. Cs Dennis, Stafford Springs.
Preston Fert. Co., Greenpoint, L. I.
Berkshire Mills Co., Bridgeport.
Lowell Fertilizer Co., Boston.
Lowell Fertilizer Co., Boston.
Armour Fertilizer Works, Chicago.
Crocker Fertilizer Co., Buffalo, N.Y.

G. W. Miller, Middlefield.

Milsom Rend. & Fert Co., E.Buffalo.

L. B. Darling Fertilizer Co., Paw-
tucket.

Lowell Fertilizer Co., Boston, Mass.

L. Sanderson, New Haven.

\Lowell Fertilizer Co., Boston.

|

Lowell Fertilizer Co., Boston.
Listers Agricultural Chem. Works,
Newark, N. J.

L. Sanderson, New Haven.
Lowell Fertilizer Co., Boston.

10395 iHubbard'S Pure Raw Knuckle Bone Rogers & Hubbard Co., Middle-

| Flour.
10829 Lowell Ground Bone.
10825 Lowell Ground Bone.
10828 |Lowell Ground Bone.
10303 |Ground Bone.
10389 Ground Bone.
10282 ‘Chittenden’s Ground Bone.
10393 Fresh Ground Bone.

10397 “Pure Ground Bone.

town.

Lowell Fertilizer Co., Boston.
|Lowell Fertilizer Co., Boston.
Lowell Fertilizer Co., Boston.
Hartford Fertilizer Co., Hartford.
Wm. McCormack, Wolcott.
|National Fertilizer Co., Bridgeport.
Bowker Fertilizer Co., Boston.

Peck Bros., Northfield.

10545 “Hubbard’s Strictly Pure Fine Bone. Rogers & Hubbard Co., Middle-

10277 \Ground Bone.
10740 iSelf-Recommending Fertilizer.
10404 Pure Ground Bone.

10398 Swift Sure Bone Meal.
10306 ‘Bone Meal.

10540 Bone Meal.

10399 |Pure Bone Dust.

10539 Pure Ground Bone.

10283 (Ground Bone.

10388 Americus Pure Bone Meal.
10396 Bone Meal.

10542 Cyclone Pure Bone Meal.
10537 Fine Ground Bone.
10394 Fine Ground Bone.

10548
10722
10547

Extra Fine Ground Bone.
Fine Ground Bone.

‘White Oak Pure Ground Bone.

town.
Plumb & Winton Co., Bridgeport.
Successor to F. Nuhn, Waterbury.
[Rogers Mfg. Co., Rockfall.

M. L. Shoemaker, Philadelphia.
‘M. E. Wheeler, Rutland, Vt.

|W. E. Brightman, Tiverton, R. I.
|P. Cooper’s Glue Factory, N. York.
|Lederer & Wolf, New Haven.
|Downs & Griffin, Derby.

Williams & Clark, New York.
\Quinnipiac Co., Boston.

'Milsom Rend. & Fert.Co., E.Buffalo.

|Bradley Fertilizer Co., Boston.
‘Bradley Fertilizer Co., Boston.

Clark’s Cove Fertz. Co., New York.
\Cumberland Bone Phos. Co., Boston.

Pacific Guano 99:_',3,0&_“,1 z

ANALYSES,
' z Chemical Mechanical
g 50 . Analysis. Analysis.
E ldes— :
o Ve -
R R
2 gﬁg §, < | S8 | u8
N SR
$24.08 ¥8.6 | 4.29 | 21 16| 13 7
26.38| *5.2 2.56 | 27.30 47 53
27.60] 1.4 | 2.93 26.76 63 37
27.61 1.4 | 202 | 2944 08 | 32
27.40| 2.2 | 225 28.68| 63 37
26.07| 3.5 | 2.85 | 25.11 62 38
27.89 4.0 | 2.93 | 26.74 70 30
6.4 | 4.08 | 21.82) 20 8o
6.84 3.25 | 2443 55 45
66 34
63 7
67 33
61 39
67 7 -33
40 60
66 34
G5 le-35
62 38
6o 40
66 | 34
68 32
63 37
10 90
| 25 75
60 40
22 78
43 57
50 50
69 31
45 55
68 32
46 54
59 | 41
50 50
48 52
.9 | 1.90 | 25.97| 62 38
26.5 | 2.72 | 22.20 66 34
} 24.47| 26.7 | 3.07 | 22.18 64 36
26.54| 31.9 | 3.70 | 23.14] 60
. : 40
23.84| 34.2 | 2.0 | 22.13] 60 | 40
} 23.07| 38.7 | 262 | 21.59| 68 32
21.42| 40.0 | 3.06 | 18.43 60 40
19.39| 65.0 | 2.40 | 17.78| 62 38
18.12| 65.6 | 1.98 | 1737 64 36

¥ Valuation exceeds cost.
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BoNE MANURES, SAMPLED BY MANUFACTURERS ([&57)

)

2 5

8 Name or Brand. #  Manufacturer or Dealer.

(%
10715 |Pure Ground Bone. o Crocker Fertilizer Co., Buffalo,

| . .
10132 |Bone. Mr. Davis, Rocky Hill, Conn.
10148 |Bone.
10156 |Bone. Swift & Co., Chicago, Ill.
10178 |Pure Raw Bone. The Scientific Fertilizer Co., Pitts-
burg, Pa.
10192 |Nuhn’s Self-recommending Fertilizer, Successor to F. Nuhn, Waterbury.
made in summer, 1897. |
10193 (Nuhn’s Self-recommending Fertilizer, Successor to F. Nuhn, Waterbury.
made in winter, 1897-'98.
10226 |Bone Fertilizer. Plumb & Winton Co., Bridgeport.
10238 |Raw Wet Butchers’ Bone.
10275 |Fine Ground Bone. Bradley Fertilizer Co., Boston.
10295 |Fine Ground Bone. Bowker Fertilizer Co , Boston.
10309 |Fresh Ground Bone. Bowker Fertilizer Co , Boston.
10461 |Pure Ground Bone. National Fertilizer Co , Bridgeport.
10478 |Fresh Ground Bone. Bowker Fertilizer Co., Boston.
10508 |Darling’s Ground Bone. W. W. Cooper, Suffield.
10644 Ground Raw Bone. George F. Taylor’s Sons, New
' York City.
10840 Strictly Pure Raw Bone. M. E. Wheeler & Co., Rutland,
Ve

AN EXPERIMENT IN TREATING RAw BoNE wITH SULPHURIC ACID.

Mr. C. M. Jarvis of East Berlin had a quantity of raw, wet
butcher’s bone cut up for poultry good. This treatment left
it still very coarse for use as a fertilizer, and being very damp,
and full of grease, milling it was out of the question. It has
been proposed to treat raw bone with oil of vitriol in quantity
only sufficient to convert the phosphoric acid*into the dibasic
combination ( “reverted” phosphoric acid), an operation
which is said to greatly increase its availability. This plan
was tried with a small lot of this coarse, wet bone, hoping by
the means to improve its mechanical condition as well as the
availability of the phosphoric acid. Accurate sampling of the
treated and untreated bone were, under the circumstances, not
possible, but the analyses may serve to show the general effect
of the treatment.

Forty pounds of concentrated oil of vitriol, 66°B, were

is, Berlin, Conn.
is, Berlin, Conn.
11, Eastford.

, Waterbury.
, Waterbury.

. Plattsville.
, Berlin.
pp, Danbury.

ott, Manchester.
ner, Fair Haven.
, Ledyard.

ger, Jr., Suffield.
es, Milford.

n, Bethel.

nnor, Wethersfield

en, :

-soluble £

15

ater from the bone.

i“

13

143

r-soluble Phosphoric Acid,

2.87
‘31
10.85
8.05
10.21
25.23
21.54

BONE MANURES. 41
R BY PURCHASERS, ANALYSES.
CHEMICAL MECHANICAL
- ANALYSIS. ANALYSIS.
—53 i Nk
S5 gd s bos e S -
B |3 | B | < |BRg|EeE
g5 | 38| 5 | § |g8f|3%5g
A P |0 MR el
....... $27.96i 3.88';26.12i\36 6
....... 20.05 3 62 [18.18| 2| ¢
$13.50% 2I.14 3.50 |20.16 g
‘ 24.50% 26.87| 4.00 |24.66| 31 | 69
| 29.00 | 26.56 3.72 [23.63| 52 | 48
“ ....... 27.38‘ 4.79 [20.92| 58 | 42
f ....... 26.991} 4.32 [22.04| 56| 44
....... 25.63| 3.96 |22.20| 43 57
it e e LRSS €. o SR A
31.00 | 22.34 3.04 [19.96| 55 | 45
27,00 25 81‘ 2.68 [25.89| 52| 48
28 0o | 26.83| 3.08 |26.15| 49 51
25 00 | 21.66| 3.24 [18.86| 47 53
28.00 | 23.98 2.04 [21.63| 70 30
30.00 | 25.39| 2.70 |24.05| 73 | 27
22.00 | 27.57| 3.34 |24.88| 72 28
32.00 26.95| 242 2730 |* 70 | F 30

oil cask over 265 pounds of the raw, wet bone
d, which contained

ole mass became hot and boiled, the sulphuric acid
It was stirred and mixed as
as was possible and allowed to stand for some days,
weighed, and a sample sent to the Station for
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There resulted 270 pounds of a mixture, No. 10237, con-
taining

Nitrogen, : 4 s . 3.50 per cent.
Water-soluble Phosphoric Acid, . 2.85 #
Citrate-soluble Phosphoric Acid, 12.88 £
Insoluble Phosphoric Acidy R 5
Total Phosphoric Acid, 1808 4

Reckoning the number of pounds of nitrogen and phos-
phoric acid from these percentages, we have the following com-
parison :

The raw bone  The acidified bone

contained contained
Nitrogen, ‘ : 7.6 pounds. 9.5 pounds.
Water-soluble Phosphoric Acid, Ko il ets

Citrate-soluble Phosphoric Acid, 27.4 T
Insoluble Phosphoric Acid, . 21.3 e
Total Phosphoric Acid, . 49.5 B E. 21

It is probable that the raw bone did not contain as much
citrate-soluble phosphoric acid as the analysis shows, for in
order to bring the sample into condition for analysis it was
necessary to dry a weighed portion and partially extract the
grease. The analysis was made on this dried material and
reckoned back to the fresh material. But this fresh bone
would have certainly been less soluble in citrate solution than
it was after drying and extraction.

The number of pounds of nitrogen and of total phosphoric
acid should have been the same in the raw and in the dissolved
bone, and the discrepancy is to be explained by the impossi-
bility, under the circumstances, of getting a perfectly repre-
sentative sample.

The results, however, show that more than half of the “ in-
soluble ” phosphoric acid of the raw bone was converted into
soluble forms, the whole mass was dried, both by evaporation
due to the great heat evolved (305 pounds of bone and acid
lost 35 pounds during treatment) and by the “fixation” of
water by calcium sulphate formed by the reaction of sulphuric
acid and lime. Besides this, the material was made finer in its
mechanical condition and further putrefaction was checked.

This method, which may be recommended for bone which
has been cut or crushed into small pieces, is not applicable;
probably, to coarse, raw bones, which offer a comparatively
small surface to the action of oil of vitriol.

T BONE MANURES. 43

TANKAGE.

g or steaming meat scrap, bone, and other
waste, fat rises to the surface and is removed,
un off, and the settlings are dried and sold as tank-
lyses show, tankage has a very variable composi-
neral, it contains more nitrogen and less phos-
han bone.

ble, pages 44 and 45, are given thirteen analyses of
five drawn by a Station agent and eight by pur-

yses show the usual differences in chemical com-

testion having been raised as to the quality of
. 10311, the pepsin-solubility of its nitrogen was
d found to be 63.6 per cent., thus demonstrating
of any considerable amount of agriculturally in-
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TANKAGE.

(=)

Station No.

|

10258 |Blood and Meat.

10459 [Tankage.

10267 |Blood, Bone, and Meat.
10265 Pulverized Bone and Meat.
10246 | Tankage.

Name or Brand.

Sampled by Station” Agent.’

Dealer.

Dealer.
E. E. Burwell, New Haven.
Clifton Peck, Yantic.*
L. Sanderson, New Haven.
1. Sanderson, New Haven.
S. D. Woodruff & Sons, Orange. ®

Sampled by Purchaser.

10181 | Tankage.
10311 (Tankage.

10243 |Tankage.
10153 |Tankage.
10227 |Tankage.
10374 |Bone Tankage.
10204 | Tankage.
10511 Tankage.

Bowker Fertilizer Co., Boston, Mass.

Sperry & Barnes, New Haven.
Plumb & Winton Co., Bridgeport.
Plumb & Winton Co., Bridgeport.
Berkshire Mills Co., Bridgeport.
Berkshire Mills Co., Bridgeport.

Dry GrounD FisH.

This residue irom the manufacture of fish oil is often

sprinkled with diluted oil of vitriol, to hinder decay during
drying, whereby the fish bones are softened and to some ex-
tent dissolved.

Six analyses of this article are given in the table below.
With a single exception, the nitrogen found in these sam-

ples is well above the seller’s guarantee.
Dry GrounD Fisa. ([=87)

Station No.

10719 | Wm. E. Brightman, Tiverton, R. I
10720 | Williams & Clark, New York,
10716 | Quinnipiac Co., Boston, .
10558 | Wilcox Fertilizer Works, Mystic,

10717 | Luce Bros , Niantic, :
10718 | Bowker Fertilizer Co., Boston, .

Manufacturer or Wholesale Dealer.

Sampled from Stock of

Dealer’s Cash Price

William Crane, Broad Brook, | $28.00
Daniels Mills Co., Hartford, | 29 00
Olds & Whipple, Hartford, | 30.00
Manufacturer, . 7 o
C. M. Smith, East Hartford, | 31.00
W. C. Reynolds, E. Haddam,| 32.00
E. F. Miller, Ellington, . | 28.00

* Purchaser only.

g5 AND VALUATIONS.
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. . | CHEMICAL VW
i S. g‘ég ANALYSIS. | ANALYSIS.
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Fertilizer Co., New York city. Stock of Gault Bros., West-
port.

10705. Bone and potash, made by Lister’s Agricultural
Chemical Works, Newark, N. J. Stoek of A. W. Hutchinson,
Gilead, and W. B. Martin, Rockville.

ANALYSES AND VALUATIONS.

10582 10704 10705

Nitrogen of Nitrates, : g o’ : 0.73

Nitrogen, organic, 3 s ; . 1.24 205
Nitrogen, total, ) : s . 1.97 2.05 o
Soluble Phosphoric Ac1d ] ) : el S 5.28
Reverted Phosphoric Acid, : : : 8.11 3.01
Insoluble Phosphoric Acid, 2 - : 4.95 0.58
Total Phosphoric Acid, . g ; GERO0 S Tt 8.87
Potash as Muriate, ] : : g T3 o2t ol
Potash as Sulphate, : : : ; 1.27
Potash total, : g : 2 . =240 2.55 5.23
Cost per ton, 3 : . : . $25.10 28.00 24.00
Valuation per ton, : ; . . $16.07 2009 11.84

The potash in sample 10582 is stated to be from wood
ashes. The sample contained some chlorine, and a corre-
sponding quantity of potash has therefore been reckoned as
murlate, following the practice noted on page 18. The pot-
ash is probably present chiefly in the form of carbonate.

Sample 10705 does not contain bone, but is a mixture of
dissolved phosphate and potash salts.

NITROGENOUS SUPERPHOSPHATES AND GUANOS.

Here are included those mixed fertilizers containing nitro-
gen, phosphoric acid, and in most cases, potash, which are not
designed by their manufacturers for use on any special crop.
‘“Special Manures” are noticed further on.

1. Samples drawn by Station Agents.

In the tables on pages 50 to 61 are given analyses of
119 samples belonging to this class, arranged according to the
percentage differences between their cost prices and valuations.

MW the manufacturer’s
t, and three in respect

: ‘»;guarantee on
’ﬁllﬂl‘es in phOS-

ndicating that the lack
teed composition was
hanical separation of

malyms, when done, is reported to
ﬁgmple was taken, with an enclosed

Valuation.
Been computed in all cases in the usual
On page 18,

e glven in the table shows the percent-
price over the average retail cost of the
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nitrogen, phosphoric acid, and potash contained in the fer-
tilizer.

This information enables the purchaser to estimate the
comparative value of different brands and to determine whether
it is better economy to buy tlre commercial mixed fertilizers
of which so many are now offered for sale, or to purchase and
mix for himself the raw matérials.

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 $29.22.
- The average valuation is $19.30, and the percentage difference 51.4.

Last year the corresponding figures were:

Average cost $30.44, average valuation $20.75, percentage
difference 46.9.

These valuations, it must be remembered, 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 yet 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.

. MIXED FERTILIZERS. 49

es Requiring Special Notice.

k Coe’s Long Islander Market Garden
s not on sale by agents in this State, but
the factory to farmers in certain districts.
srer states that the analysis given on pp. 50
fairly represent the average quality of this
never show less than 9.5 per cent. of avail-

s Formula for Corn and General Crops,
s & Hubbard Co., Middletown. The an-
ade on a mixture of two samples. The
Kilbourne, we were informed, after mak-
nted stock carried over from last year.
1 Potash, made by The Rogers Manufac-
- the guarantee in nitrogen, page 54. At
anufacturers, another sample was drawn,
ich contained a much higher percentage

rs’ New Method, made by The Bradley Fer-
m, Mass., page 54. The percentage of potash
- guarantee, other samples were drawn at the
nufacturer, and analysis 10729, page 54,
nixture of them. This contained the guaran-
tash.

Brand Excelsior Guano, made by The E.
New York city. Sampled from stock of Edgar
, Hockanum. See pp. 60 and 61. The man-
that this sample did not fairly represent the
of the brand, which should contain about 6.3
ash, and requested that other samples be drawn.
sample was drawn from stock of L. C. Grant,
¢ only dealer who had any of the goods on hand

‘is 10772, pp. 56 and 57, show 5.02 per cent.
le the first analysis showed but 4.73 per cent.

[nfs:rz'or Forms of Nitrogen.

€ I8IS 10445, given in the tables, p. 60, is of a Ferti-
y Ehe Connecticut Reduction Co., of Bridgeport.

r ‘Lsrstated to be made in part, at least, of city
1€ tests made on other samples, which are de-
€ 62, make it quite probable that the nitrogen

il is of very inferior value as plant food. For
O~ valuation ” ig given.

.
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[
|
|
l

Zd Name of Brand. Manufacturer, - Dealer.
£ :
i
w
10340 Buckingham XX Formula.|C. Buckingham, Southport. Manufacturer.
10684 Fertilizer. Conn Valley Orchard Co.,|Manufacturer.
Berlin.
10626 [Manchester’s Formula. E. Manchester & Sons,/R. D. Wilson, Winsted.
West Winsted. Manufacturer.
10708 |Harvest Home Fertilizer. H. J. Baker & Bro., N. Y |W F. Andross, E. Hartf'd
10407 |Long Islander Market Gar- E. Frank Coe, New York. G. S. Jennings, Southport
den Special. *
10602 | Complete Fertilizer for Po- F. E. Boardman, Little Manufacturer.
tatoes and Gen'l Crops River.
10742 Bone, Fish, and Potash. |E R Kelsey, Branford. |Loomis Bros., Granby.
10650 |Complete Manure. Standard Fert Co., Boston|E. M Olmsted, Chester.
10391 Pure Fine Bone Dissolved Mapes F. & P. G. Co , Mapes Branch, Hartford.
in Sulphuric Acid. - New York. C W. Atwood, Water-
town.
10390 |Fairchild's Formula for The Rogers & Hubbard|City Coal & Wood Co.,
Corn and Gen’l Crops.*| Co., Middletown, Conn | New Britain.
A. E. Kilbourne, E. Hart-
; ford.
10646 |Hubbard’s All Crops, All The Rogers & Hubbard John Bransfield, Portland
Soils. Co., Middletown J. P. Barstow, Norwich.
10695 | Unexcelled Phosphate. G. W. Miller, Middlefield.| Manufacturer.
10452 Ammoniated Bone with Armour Fertilizer Works,/C. J. Benham, N. Haven
Potash. Chicago. Wilson & Burr, Middle-
town.
10474 |Bone, Fish, and Potash. |Luce Bros., Niantic. Cromwell Co-operative
> Store, Cromwell.
Manufacturer.
F. A. Beckwith, Niantic.
P. Schwartz, Chesterfield.
10743 Fisherman’s Brand Fish Bowker Fertilizer Co., Bos-|F. T. Bradley, Saybrook.
and Potash. ton. G. F. Walters, Guilford.
Bowker’s Branch, Hartford
W. H. Todd, No. Haven
10460 Middlesex Special. Bowker Fert. Co., Boston.W. H. Baldwin, Meriden.
10053 |Bay State Special. H. F.Tucker & Co.,Boston|Alfred Sneider, Rockville
10447 Market Garden. Bowker Fertilizer Co., Bos-W H. Todd, No. Haven
ton. Peck Bros , West Cheshire
10519 |All Soluble. Armour Fertilizer Works, Adams & Canfield, Winni-
Chicago. auk. i
E. W. Buck, Willimantic.
10667 Pequot Fish and Potash. |Quinnipiac Co , Boston. |A. J. Martin, Wallingford
10617 |Animal Fertilizer. L. B. Darling Fertilizer A. I. Kinney, Terryville.
Co., Pawtucket, R. I. |Hotchkiss & Templeton,
Waterbury,
10614 |Biood, Bone, and Potash, |L. B. Darling Fertilizer Loomis Bros., Granby
: Co., Pawtucket, R. I. |Hotchkiss & Templeton,
Waterbury.
10581 |Complete Fertilizer. Berkshire MillsCo. , Bridge- Johnson Bros., Jewett City
port. A. C. Taintor, Colchester.
Manufacturer. ]
10641 |G. G. Bay State Fertilizer./Clark’sCoveFert.Co.,N.VY. H. E. Daniels, N.London.

* See page 49.
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T1 - Sl ; -
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GUANOS, SAMPLED BY THE STATION

Name of Brand.

&

10679
10706
10697
10472
10712

10628

10608

10423

10663
10449

10707

10689

10735
10568

10732

10699

10670
10484

10620

10579
10616

Concentrated Phosphate.

Old Reliable Superphos-
phate.

Cecrops.

Complete Manure for Light
Soils.

Anchor Brand Fish and
Potash.

Ammoniated Bone Super-|
phosphate.

Market Garden Manure.

Market Garden Manure.

Gardeners’ Complete Ma-|
nure.

Swift Sure Superphosphate
for General Use.

High Grade Complete
Manure.
Fish and Potash.*

High Grade Fish and Pot-
ash.

Market Garden Manure.

Animal Fertilizer, G.Brand

High Grade Gen. Fertiz'r.
Essex XXX Fish and Pot-
ash.

Vegetable Bone Fertilizer.

Standard U. X. D. Fertil'r.
Dissolved Bone and Pot-
ash.

Cumberland Bone Phos-
phate Co., Boston.
L. Sanderson, New Haven.

Fred’k Ludlam, N. York.
Mapes) Far& PG Coy,
New York.

Bradley Fertilizer Co., Bos-
ton.

Crocker Fertilizer Co., Buf-
falo, N. ¥.

Lowell Fertilizer Co., Bos-
ton.

Quinnipiac Co., Boston.

High Grade Farm's Friend Read Fertilizer Co., N. Y.

Packer’s Union Fertilizer
Co:, New York.

M. L. Shoemaker & Co.,
Philadelphia.

Cleveland Dryer Co , Bos-
ton.

fall, Conn.,

Wilcox Fertilizer Works,
Mystic.

Quinnipiac Co , Boston.

| Co , Pawtucket.
Pacific Guano Co., Boston.

cester, Mass.

N ¥

Co., Pawtucket.

* See page 49.

Rogers Mfg. Co., Rock- Manufacturer.

1... B;| Darling: Fertilizer‘Hotchkiss & Templeton,
Russia Cement Co., Glou-

Milsom Rend. and Ferti-
lizer Co., East Buﬂalo,‘ Cheshire.

H. J. Baker & Bro., N.Y.|I. J. Scoville, Plainville.

’
Manufacturér. | Dealer.

'Kahn Bros. , Yantic.
|

'R. M. Goodale, Durham.

|A. B. Morse & Son, Guil-

| ford.

‘S. A. Smith, Clintonville.

Mapes Branch, Hartford.

\J. P. Barstow, Norwich.

i Manufacturer. =

Latimer & Williams, So.
Coventry.

Smith & Sons, West Corn-
wall.

‘W. D. Penfield, Cobalt.

N.N.King, Thompsonville

J. F. Sheridan & Bro.,
Manchester.

C. Buckingham, Southport.

Gault Bros., Westport.

B H. Saunder, Collinsville.
A. S. Bennett, Cheshire.
Walter Gildersleeve, Gil-
dersleeve.

J. P. Barstow, Norwich.
Daniels Bros.,Middletown.
‘W. W. Cooper, Suffield
Olds & Whipple, Hartford.
C. E. Main, Plainfield.

'W. A. Howard, Woodstock
Manufacturer.

‘i[. W. Dennison, Mystic.
|Osborn & Co., Branford.
;O. S. Olmsted, Melrose.

Waterbury.
J. A. Nichols, Danielson.
C. N. Jones, Wallingford.
L. A. Carrier, Berlin.

D E. Doolittle, West

'G. W. Barnes, Poquonock.

L. B. Darling Fertilizer Hotchkiss & Templeton,
: {

. Waterbury.
F. L. Hitchcock, Water-
| town.

Dealer’s ecash price
per ton.

$34.00

30.00 ?
28.00
29.00 S
34.00

39.00 |
40.00
2%7.00

31.00]

\
25.00 |
28.00 |
40.00 |
38.00 |
40.00 f
39.00 |

33.00 (
36.00
34.50 )
36.00
35.00 |

40.00 |

36.00 )
35.00 |
35.00 ?
35.00 |
34.00

28.00

29.00
30.00
27.00
35.00

e L5

34.00 |
) 3

34.50
32.00

34.00
28.00

30.00
29.00
36.00

—~—

32.00 ]‘

34.00
25.00

36.00 |
L

38.00 | .

37.00

ANALYSES —Continued.

5, NITROGENOUS SUPERPHOSPHATES.

e

.27

8.0 7.54

.62

6.0| 5.01

-49

.48
25
.16

.03
.78

Ir.0 .02

S~

~ e ~

PuoOSPHORIC ACID. Porash.

Available. Found.
4 b1
= : Wallis 3
5 o . g . =5 B 5 i% =
glEl 885 2|67 4| & |8
6.69 9.57] 8.0 7:25!" 7:25
7«0 3-44 3.44

Zool 71l o1y

Geolii.ealv 7,23

7.0/ 3.13] 3.58

10.0| 1.25 .25

7.0 0.49 .08

8.0 6.83 .83

S .38 11.38

.81

-54
62

.01

-49
.48
.25
.16

.03
.78

.02[

S A

N
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\ Station No.

10483

|
10583 |

10392
10660

10354

10473
10700
10655
10559
10425

10683 |
10729

10493 Success Fertilizer.

10751
10578

10565

10682
10356

10419 Farmers’ New Method.*
|

10488

Name of Brand.

Manufacturer.

&

Dealer.

Formula A.

Fish and Potash, Square
Brand.

Circle Brand Ground Bone
with Potash.

Great Planet A.

Fish and Potash.

Standard Pure Bone Super-
phosphate.
Garden Special Fertilizer.

Superior Truck Fertilizer.
Fish and Potash.*

Complete Fertilizer.

Vegetable Bone Superphos-
phate.
New Method Fertilizer.*

Special Manure,
cent. Potash.
Ammoniated Bone Phos-

phate.

10 per

Complete Bone Superphos-
| phate.

A. A. Complete Manure.

Chittenden’s Market Gar-
' den.

Dissolved Bone and Pot-
ash,

15, San&erson, New Haven.

Bowker Fertilizer Co., Bos-
ton.

Bradley Fertilizer Co., Bos-
ton.

Clark’s Cove Fertilizer Co.,
New York.

National - Fertilizer
Bridgeport.

Co:,

Lister’s Agricult’l Chemical
Works, Newark, N. J.
Great Eastern Fertilizer

Co., Rutland, Vt.
M. E. Wheeler & Co., Rut-
land, Vt.

Rogers Manufacturing Co.,
Rockfall, Conn.
National * Fertilizer

Bridgeport.

Co.,

Crocker Fertilizer Co., Buf-
falo, N. Y.

Bradley Fertilizer Co., Bos-
ton.

Lister’s Agricult’] Chemical
Works, Newark, N. J.
L. Sanderson, New Haven.

Berkshire Mills Co.,Bridge-
port.

Wilcox Fertilizer Works,
Mystic.

Crocker Fertilizer Co., Buf-
falo, N. Y.

National Fertilizer
Bridgeport.

Bradley Fertilizer Co., Bos-
ton.

Co;;

Milsom Rend. and Ferti.
lizer Co., East Buffalo,|
N. Y.

F. O. Ives, W. Cheshire,
R. M. Goodale, Durham.
A. B. Morse & Son,Guilf’d.
E. F. Miller, Ellington.

C. O. Jelliff, Southport.
Wells & Dean, Bloomfield.

G. A. & H. B. Williams,
East Hartford.

Manufacturer,

A. N. Clark, Milford.

A. W. Hutchinson, Gilead. |

Silas Finch, Greenwich. |

I. J. Scoville, Plainville.

Manufacturer.

W. T. Andross, E. Hartf’d.

G. A. & H. B. Williams,
East Hartford.

J. F. Buckhout, Greenw’ch.

A. G. Beach, Seymour.

Manufacturer.

The Meeker Coal
Norwalk.

H. S. Harvey, Windham
Center.

Sanford & Hawley, Union-
ville.

Wilson & Burr, Middlet'n. |

M. D. Stanley, N. Britain. |

A W. Hutchinson, Gilead.

A. B. Morse & Son, Guil-
ford.

Johnson Bros. , Jewett City.

T. H. Eldridge, Norwich.

Manufacturer.

W. A. Howard, Woodst’k.

Manufacturer.

F. A. Rathbun, Hebron.

e i Tallard -7 & Son,
Broad Brook.

Manufacturer.

(S,

D. L. Clark, Milford.
W. H. Scott, Pequabuck. “

D. E. Doolittle, West
Cheshire.
Chas. H. Davis, -Guilford.

* See page 49.

A’I‘IO‘N

| Dealer’s cash price

.58/1.58

55 NITROGENOUS SUPERPHOSPHATES. 55
ANALYSES.— Continued.,
4 PuospHORIC ACID. Porash.
Total Total. | Available. Found.

Nitrogen. "

pclasi ool S o

5 | s , ; k| 3

g o €18 | o |8g| 5 |8 5 v g

= |0 ) o< o Ay = (O £ (O < = 5
3.10| 7.0/5.17| 4.77(2.12|12.06(70.0| 9.94| 8.0| 6.32| 6.32| 6.0
2.92| 2.7/3.23| 3.47|1.60| 8.30| 8.0/ 6.70 .| 4.04] 4.04| 4.0
2.62| 7.9/1.94| 6.78|4.32/13.04(70.0| 8.72| 6.0| 2.53 2.53| 2.0
3.60| 7.7/3.62| 5.37|2.40/11.39| 9.0/ 8.99| 8.0/ 6.84/ 6.84] 7.0
3.07| 7.0/3.86| 2.52(2.82 9.20| 6.0| 6.38 0.45 4.51| 4.0
2.32| 2.48.93 1.86|1.3012.00|72.010.79/70.0 1.86 1.86| 7.5
3.22| 7.314.96| 2.15/0.90| 8.01 7-11{ 6.0| 7.60| 7.60 &.0
3-32| 5.55.90 1.55(0.89| 8.34|....| 7.45| 7.0| 8.27| 8.27| 8.0
2.81! 7.7/1.28| 3.89/4.58| 9.75! 6.0 5.17|. 4.771 4.77] 3-8
3-57| 3-3/4-29| 5.42/0.92|10.63|70.0| 9.71| 8.0 6.07| 6.07| 6.0
5.12| 5.0/5.41| 2.01/0.3I| 7.73|....| 7.42| 6.0| 6.01| 6.01| 6.0
2.21 7.75.66| 3.86/1.92/11.44/70.0| 9.52| &.0| 3.07| 3.07| 3.0
7.7|7.81| 2.53|1.06/11.40(77.5|10.34| ¢9.5| 1.80 2.21| 2.0
2.50 2.52.86 3.97|2.65/ 9.48| 8.0 6.83| 6.0/ 9.8;| 9.87|70.0
2.07| r.74.53| 4.80/3.35/12.68|70.0| 9.33| 8.0/ 0.47 2.59| 2.0
2.72| 2.02.37| 5.31{3.90[11.58| 9.0| 7.68| &.0| 3.75| 3.75 FxQ
3.37| 3-34.97| 2.24|1.04| 8.25 7.21| 8.0 6.73] 6.73| 7.5
2.48 2.5/3.89| 4.56/1.57/10.02! 9.0| 8.45! 7.0| 6.15 6.15 6.0
2.16| 7.75.94| 3.86/2.1511.95/70.0 9.80| 8.0/ 2.77| 2.77| 3.0
. 7-14| 3.56/0.2010.90/77.010.70| 9.0 1.71| I.7I 2.7

(
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by
NITROGENOUS SUPERPHOSPHATES AND GUANOS, SAMPLED BY THE 81 A T1oy ~ ANALYSES.—Continued.
_— = St 3 . | PHOSPHORIC e ‘7 Po'r;xs;.:;
[ '§ —;ml;;—f ‘ Total. | Available. { Found.v 7!77 5
* ‘ g —:. itroge: f | ; | ‘ g 5
. Name of Brand. ‘ Manufacturer. # | Dealer. & 52 | e, - | ‘ o) i g 8 ) §
o 4 5 b g ST T 3 i [Sw| g S<| B L g
& ‘ 1 8 Bl elo s @ |8 & |0 B |0 | < g B
~ e e o b R 7} T (N O
10448 |High Grade Ammomated‘E Frank Coe Co., I\ewNE. Brewer & Son, Hocka-', , | | ‘ 1 ;
Bone Superphosphate. i York. num. \ E : | ‘ ‘ ‘ 1 55 ‘
[ . R. Babcock, Mystic. Ko : 2.00(2.46| 2.07. 31 2% 09 .00|I1.40/77.0| 9.40| 9.0 0.39| 2.63| 7.9
$29.00 ‘
J. P. Barstow, Norwich. 32 00| ‘ ‘ | }
' 3000 |
10638 |Americus Ammoniated Williams & Clark, New D. B. Wilson, Waterbury. %0.0g 1 [ [ | | ‘
Bone Superphosphate. ‘ York. A. B. Garfield, E. Canaan.| 33,00 2'402'88i 2-56.48, 3.58/2.40(12.46 70.0/10.06| g.0| 2.02 2-02i 2.0
‘ ) 3150 ’ o
10353 [Complete Manure. A Mapes F. & P. G. Co., Birdsey & Foster, Meriden. 3459 8al
B Moo Uori, Mt Brshal, Frastford, 3;00‘ 2.40|2.96 2.5‘3.54‘ 6.06|3.23|12. 3‘12.0‘ 9.60|70.0| 3.11| 3.11| 2.5
10678 |Superphosphate. Cumberland Bone Phos- Kahn Bros., Yantic. 28.00 .12.08 2.28;_2.1‘5.57 3.98/2.05|11.60 10.01 9.55| 8.0l 2.08| 2.08| 2.0
| phate Co., Boston. | \
10418 |Cereal Brand. ‘Mapes F. & P. G. Co. J/A. N. Clark, Milford. 28.00) | ‘ ‘ ‘
| New York. (Mapes Branch, Hartford. = 26,00 | | | Lo
‘ D. B. Wilson, Waterbury. 32.00 ( | 7193°3-5210-77)19,22 ) ) 040 it 3'41‘ e
: f 277.00 ‘ ‘ 1 ‘
10534 |Animal Fertilizer. Lowell Fertilizer Co., Bos-/G. G. Avery, New London. 33.00) 1 ‘ | : ‘
ton. W. D. Penfield, Cobalt. 33.00 | | | ‘ |
S. H. Bowen, Brooklyn. 33.00 8 2.46/2.62 2.56.00 4.24(0.89/11.1370.0|10.24] 9.0/ 4.20 4.20, 4.0
J. F. Sheridan & Bro., | } ‘
Manchester. 33.00 ! [ |
10772 |Gold Brand Guano.* E. Frank Coe Co., New‘L. C. Grant, Talcottville. = 35.00 1.80/2.68 2.06.69 2.132.68 11-50; g.o| 8.82| 8.0| 0.45 5.02| 6.0
York. J | |
10420 |Special Phosphate. Olds & Whipple, Hartford. Manufacturer. 34.00 2.37|3.00( 2.5 6~88i 3.53(2.14{12.55/70.0|10.41| g.0| 0.67| 2.44| 2.0
10593 |Ammoniated Bone andWm. E. Brightman, Tiver- Wm. Crane, Broad Brook. 30.00 .12.03|2.26| 2.7/6.06 3.63|2.02/II.71 9.0 9.69| §.0| 3.07 3_071 3.0
Potash. ton, R. I. : J | |
10347 |Patent Superphosphate.  |Bradley Fertilizer Co., Bos- Wheeler & Howe, Bridgep't 33.00] ‘
ton. D. L. Clark, Milford. 30.00 { : : | |
E. E. Scoville, Stamford. | 34.000 2.48/2.70| 2._5‘7.02‘ 3.84/1.42 12.28;11.0110.86 9.0 2.06; 2.06‘ 2.0
. 32.00) | ; |
10521 |A. A. Ammoniated Super-|H. J. Baker & Bro., New,Edward White, Rockville. 32.00 w ‘ | \ ‘ ‘
phosphate. York. 1W. F. Andross, E. Hartf’d. 35.00 1.38(2.88| 2.5 8.98} 1.74‘1.11@1 .83|77.0(10.72/70.0| 2.96| 2.96 2.0
|Saxton & Strong, Bristol. = 34.00) & | ‘ |
10349 Hill and Drill Phosphate. |Bowker Fertilizer Co., Bos- C. W. Michaels, Yalesville. 32.00( o6 ‘ | | ‘ | ‘
i Pétk Bros, West Cheshire. 34.03 2. 2.78 2.3‘8 06i 2.18:1.25;11.49 72.0/10.24 g.0| 2.22| 2.22 2.0
10524 King Philip Alkaline Gu-|Clark’s Cove Fertilizer Co.,|J. M. Burk, So. Manchester 24.00( 3 | | | | |
ano. New York. H. E. Daniels, N. London | 2490 BEiR: 320 £.06.40) FEsSSIRRS] S S e naR el ey
10337 |ligh Grade Universal Fer-|Packer’s Union Fertilizer/C. O. Jelliff, Southport. 25.00 | ‘ ‘ ‘
tilizer. Co., New York. 4J5 }.I.hRay & Son, Green- 2268‘.(5)3 I.T2|1.12 0.8‘6.64‘ 2h18 0.80i 9.59....[ 8.79| 8.0| 5.37] 5.37 5.0
wich. . 4 | [ | [
10422 |Quinnipiac Phosphate.  |Quinnipiac Co., Boston. |Gault Bros., Westport. 32.00 8 } ‘ ‘ 1
H. S. Coe, Harwinton. 33 2.18 | ‘ e ‘
Olds & Whipple, Hartford 35.33 18/2.84 2.5}6 08| 4.10 2.13[2.31‘10.0310.18 9.0 1.26} 2.26‘ S5
33. ‘ ‘ i | | 1
10668 |Crossed Fishes Brand Fish/Quinnipiac Fertilizer Co. 'Olds&Whlpple, Hartford. 3299 3:243.50/ 3.3/1.55 3-2014-10‘ 8.85 5.0 4-75‘ a:9 4-01‘ 4-01: 30
and Potash. Boston. E I [ | \ | " ‘ ‘ [
10686 |Superphosphate. Cleveland Dryer Co., Bos- c. E. Main, Plainfield. 30.00 2.35/2.35 2.06.00 3.78/1.54 11.32]. } 9.78 9.0 2.29 2.29 2.0
ton. [ ‘ ‘ | 4 |
10618 |Iish, Bone, and Potash. |Read Fertilizer Co., New‘j M. White, Bristol, JO‘Og { l i ‘ | 1 ;
York. iE E. Pitney, Ellington. 2;30 2|2.882.88) 2.53.01 2.42/0.97| 6.40| 5. oi 5.43) 7.0 4.48) 4.48 4.0
10533 |Soluble Pacific Guano. Pacific Guano Co., Boston.|J. A. Nichols, Danielson. Jo‘gg ; ' ‘ i i ‘
John Bransfield, Portland. 30' 2,202, 4 ‘ ‘
Saxton & Strong, Bristol. 3; 00 4\ = gs -8 3'94:2'07“1.82‘[0.5‘ 9'75i. i | o o
— — —_— e : oy ! |

* fee page 49.
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Station No.

Name of Brand.

Manufacturer.

Dealer.

|
|
|

10424

10401

10528

10599
10627

10691
10654
10640
10596
10526
10692
10523

10492
10467

10591
10350

Ammoniated Bone Phos-
phate.

Square Brand Bone and
Potash.

Guano for All Crops.

Original Coe’s Superphos-
phate. -

Dissoived Bone and Pot-
ash.

Buffalo Fertilizer.

Original Bay State.
Defiance Phosphate.

Eclipse Phosphate.

Imperial Bone Superphos-
phate for All Crops.

Buffalo Guano.
B. D. Sea Fowl Guano.

New Rival Ammoniated
Superphosphate.

Sure Crop Phosphate.

Brightman'’s Fish and Pot-
ash.

Bowker’s Ammoniated Dis-
solved Bone, or Farm
and Garden Phosphate.

National Fertilizer Co.,
Bridgeport.

Bowker Fertilizer Co., Bos-
ton. p

Standard Fertilizer Co.,
Boston.

Bradley Fertilizer Co., Bos-
ton.

Lowell Fertilizer Co., Bos
ton.

Milsom Rend. and Ferti-
lizer Co., East Buffalo,
N. V.

H. F. Tucker Co., Boston

Clark’s Cove Fertilizer Co.,
New York.

Bradley Fertilizer Co , Bos-
ton.

H. F. Tucker Co., Boston.

Milsom Rend. and Ferti-
lizer Co., East Buffalo,
NN

Bradley Fertilizer Co., Bos-
ton.

Crocker Fertilizer Co., Buf-
falo, N. Y.

Bowker Fertilizer Co., Bos-
ton.

Wm. E. Brightman, Tiver-
ton, R. 1.
Bowker Fertilizer Co., Bos-
ton.

East Hartford.

Ansonia Flour and Grain
Co., Ansonia.
Manufacturer.

C. T. Leonard, Norwalk. |
E. W. S. Pickett, Fairfield
Bowker’s Branch, Hartf'd |

F. J. Newton, Branford.
W. E. Truesdell, Burnside.

Wilson & Burr, Middle-|

town. ‘

F. A Chamberlain, Union-
ville. }

N. N. King, Thomps'nv'l |

J. W. Beard, Plainville.

G. M. Bradley, Danbury. ‘

I. J. Scoville, Plainville.

W. R. Amadon, Stafford-
ville. [

H. E. Daniels, New Lon-|
don, \

C. F. Tallard & Son, Broad|
Brook. ‘

‘W. W. Sheldon, So. Wood-
stock.

F. H. Rolf, Guilford.

E. A. Buck & Co., Willi-
mantic.

Chas. H. Davis, Guilford.

F. S. Bidwell, Windsor
Locks.

W. W. Cooper, Suffield.
Clark & Bradley, North
Westchester.
W. Gildersleeve,

sleeve.
Hubbell & Bradley, Sauga-
tuck.
C. T. Leonard, Norwalk.
H. E. Daniels, N. London.
Wm. Crane, Broad Brook

Gilder-

E. B. Clark Co., Milford.
C. T Leonard, Norwalk.
Linsley & Lightbourn, New

Haven.

Il

Dealer’s cash price
per ton.

e
G. A. & H. B. Williams. $30.00

32.00

28.00
30.00 |
25.00
28.00
27.00
26.50
26.00
24.00
25 00
30.00

9
| 26.50

30.00
22 00
20.00)
27.00

28.00 )
28.00}

28.00

25.00

30.00

30.00
24.00

35.00
28.00
28.00

24.00
26.00
28.00

7.47

712.34

26.00)
38.00
35.00
30,00

6.50

2.45
2.02

3.74

3.01

3.70
3.61

2.54

322

2.87

3.24

3.68

2.77

OSPH. 59
gl
PorasH.

5 Available. Found.
AT g
< Eel 3 s <
= =
S |58 2| 3 | ¢
= |O < 3 &)
2.53 2.53| 2.0
2.24| 2.24] 2.0
2,16/ 2.16( 2.0
10.19| &.0| 1.61| 1.61| r.o
I.35(11.19|70.0| 9.84| 9.0 2.19| 2.I9| r.0
2.66/10.57| 9.0| 7.91| 8.0 1.67| 1.67| 7.5
1.98/11.82(77.0| 9.84 g¢.0 2.12| 2.I2] 2.0
I.45/10.73| 9-.0| 9.28! 7.0| T.17| 1.17| 1.0
1.8012.08|72.0/10.2870.0| 1.69| 1.69 .5
I.84/11.00/77.0 9.16| 9.0 2.26] 2.26 7.9
0.78] 9.58| 9.0 8.80 8.0 4.27 4.27 4.0
2.1011.91(70.0| 9.81| 8.0| I.43| 1.43| 7.5
0.72/11.37|..../10.65/70.0| 1.64| 1.64| 7.6
1.92/12.63/70.0/10.71| 8.0 1.00| 1.00| 7.0
2.35/ 8.37| 7.5/ 6.02| 6.0| 2.38/ 2.38| 2.0
2.29/11.56|70.0 9.27| 8.0 2.17 2.17| 2.0
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l

Station No.

Name of Brand. Manufactuer. Dealer.

I
o
/

per ton.

‘J Dealer’s cash price

ANALYSES —Coﬂtmuea’

PHowﬂomc Acu) |

10696 ICereal Brand.

York. field.
10687 |Fertilizer for All Crops. (Cleveland Drye Co , Bos-/C. E. Main, Plainfield. | 27.00
ton. ‘ |
10671 [Triumph. Nlagara Fertilizr Co., Buf- ‘C A. Ahlquist, Portland. | 35.00
| falo, N, Y.
10652 |Standard Fertilizer. Standard Fertlizer Co., 1W E. Truesdell & Co., 32.00
| Boston. i Burnside.
10471 |General Crop Phosphate. ‘Crocker Fertilizr Co., Buf- Clark & Bradley, North‘ 20.00)
% | falo, N. V. Westchester. |
“ Henry Davis, Durham‘ 20.00
\ Center.
| The Meeker Coal Co, 25.00
: | Norwalk. 22.00
10637 |Royal Bone Phosphate. Williams & (lark, New|D. S. Buell, Madison. | 27.00
York. S. E. Brown, Collinsville. | 28.00
: ! 27.50
10662 |Leader Guano. Read Fertilizr Co., New|J. R. Babcock, Mystic. | 24.50
York.
10530 |Climax Phosphate. ‘Qummpxac Cu, Boston. |Bailey & Markham, Cobalt.| 35.00
‘ C. A. Young, Danielson. ‘ 28.00
‘ W. C. Pease, Somers. | 29.00
0. S. Olmsted, Melrose. | 26.00
10619 |Standard Superphosphate. Read Fertilizr Co., New|[. W. Palmer, Stamford. | 32.00
York. J. R. Babcock, Mystic. 27.00
J. N. Clark, Columbia. 28.00
29.00 )
10598 ‘N iagara Phosphate. Bradley Fertilzer Co., Bos-|Sanford & Hawley, Union-| 25.00
‘ ton. ville.
E‘ WVilson & Burr, Middle-| 25.00
| town.
| P. Schwartz, Chesterfield. | 25.00
‘ H. S. Harvey, Windham| 21.00
‘ ¥ Center.
10669 Nobsque Guano. Pacific Guan Co., Boston |James A. Nichols, Daniel-| 28.00
son.
10609 ]General Fertilizer. Great Easten Fertilizer|Silas Finch, Greenwich. 29.00
1 Co., Rutlad, Vt. Elmer Keeler, Danbury. 30~<5)g
B 29-78
10688 Pioneer. Cleveland Diyer Co., Bos-|C. E. Main, Plainfield. 24.00

10680 ‘ Hawkeye Fertilizer.

[
10693 Erie King.
|

10685 \Gold Brand Excelsior Gu-
ano.®
10445 ‘I‘ertllwer.

Fertilizer.

10315l

ton.
phate Co., Boston.

lizer Co., East Buffalo
N.Y

York.
ConnecticutReduction Co.
Bridgepor,

* Se page 49.

Cumberland Bone Phos-

Milsom Rend. and Ferti-

E. Frank (oe Co., New|Edgar Brewer

L. Sandersoi, New Haven.

Frederick Luchm, New\] M. Beckwith, Chester-$26.00

Geo. C. Dean, Plainfield.

,| Cheshire.

D. B. Wilson, Waterbury.
F. S. Hopson, Stratford.

D. E. Doolittle, West 24.00

27.00

& Son,...-*"
Hockanum. !‘ !
,/Manufacturer. | 18.00
W. H. Tinkham, Milford.| 16.00 (¢

150
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2 and 3. Sampled by Manufacturers and Purchasers.

In the table below is given one analysis of a nitrogen-
ous superphosphate, sampled by a manufacturer, and nine
analyses of samples sent to the Station, by purchasers.

10462. Fish, Bone, and Potash., Mr. E. R. Kelsey wrote
that the sample represents goods made early in the year. The
manufacturer afterwards had his stock of potash salts analyzed
at the Station, and, finding the percentage of potash lower than
represented in the German analysis, on which he had based his
formula, worked over his stock, adding more potash to it.

10245and 10217. Made by the Connecticut Reduction Co.
or Bridgeport Utilization Co., represent garbage fertilizers to
which reference has been already made, page 49.

The solubility of the nitrogen in pepsin solution, a reagent
which, in a general way, measures the availability of the nitro-
gen, was found to be very low, 17.0 and 18.1 per cent., respec-
tively.

It is, therefore, probable that the nitrogen of the material
is of very inferior value as plant food. Consequently, no valua-

NITROGENOUS SUPERPHOSPHATES, SAMPLED BY MANUFACTURERS (=)

1 .
‘ 3
:2. Name of Brand. | Manufacturer. Sampled by ;
£ 1 g
g | S
(7} >
10713 Bone, Blood, and Potash. |Armour  Fertilizer Co., Manufacturer. $28.98
3 Chicago.
10289 Bowker’s Fairfield For-Bowker Fertilizer Co., Bos-Simeon Pease, Greenfield 27.92
mula. ton. Hill.
10538 |Red Brand Excelsior E. Frank Coe Co., NewSidney B. Smith, East| 24.78
Guano. York. Haven.
10462 Fish, Bone, and Potash. |E. R. Kelsey, Short Beach. |E. C. Warner, Fair Haven.| 18.98
10369 |Conn. Valley Orchard Co.’s|Quinnipiac Co., Boston. Earl Cooley, Berlin. 23.85
Fertilizer. ;
10363 Scientific Economy Ferti-The Scientific Fertilizer Co., R. K. Woodward, Amenia| 17.81
lizer. Pittsburgh, Pa. Union, N. V.
10245 Fertilizer. Connecticut Reduction Co.,S. E. Frisbie, Milford. |......
Bridgeport.
10217 |Fertilizer. Bridgeport Utilization Co.,|Joseph Lee, Southport. |. ...
Bridgeport.
10366 |Berkshire Complete Ferti-Berkshire Mills Co., Bridge- M. A. Fitzgerald, Strat-|....
lizer. port. ford.
10365 Berkshire Complete Ferti-Berkshire Mills Co., Bridge-[M. A. Fitzgerald, Strat-|....
lizer. port. ford.
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is assigned to these goods, and the facts regarding them
published promptly in Bulletin 127. ;

I Nitrogen solubility was also determined in 10289, Fairfield
ula, made by the Bowker Fertilizer Co., and was found
sfactory, 74.2 per cent.

The last two samples, 10360 and 10366, were sent to ascer-
n whether the percentage of nitrogen was in both cases as
anteed.

SpECTIAL MANURES.

Here are included such mixed fertilizers, chiefly nitrogen-
superphosphates, as are claimed by their manufacturers to
pecially adapted to the needs of particular crops.

1. Samples drawn by Station Agents.

In the tables on pages 66 to 79 are given analyses of
e hundred and eleven samples drawn by the Station agents
d representing one hundred and seven brands.

AND PURCHASERS. ANALYSES AND VALUATIONS.

! NITROGEN. | ProspHORIC ACID. PorasH.
- Total Nitrogen.‘w ‘ Total. l Available. Found.
g ! | g E
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3.10{ 4.10 | 4.0 5.65 |2.79 .80 9:24 ... 8.44| 8.0 |10.56(10.56| 8.0
‘ s ‘ ‘
23501 3.59 | 7.5 | 7.0I |1.351.43| 9.79 | 70.0 | 8.36| 9.0 .61 6.86‘ 6.0
| | !
@81l 3.60 |- 7.7 | 2.54 |2.90| .69| 6.22 |...... 5.53| 4.0 | .49| 3.76|. ...
2.63| 4.19 ; 41| 670 [2. 972 32111.9G" [C . . 9.67| 9.0 | 3.64| 3.64| 3.0
2044l 2.44 | 2.1 | 4.18 |4.06/1.20 9.44. | g0 [18.2af 7ig .. s 3.49| 4.0
‘ i ;
2.65 2.65 | 2.6 None,|2.53/1.23| 3.76 ‘ ...... 2531 2.5 | 0.7 0.37‘ G
Wil 35 } 2.6 None.iz.oor.és AR BRI U e 0.34‘ L
. 3.101 25 | O B PR Y PR EP Y P
. 3.44 ‘ G omarsin]s mis i eie barmoni e s 1 ........................
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GUARANTEES.

Of the one hundred and eleven samples analyzed, thirty-three do
not fulfill the manufacturer’s minimum guarantee in respect of one in-
gredient, and six are each deficient in respect of two ingredients. The
causes of these deficiencies have in part beéen mentioned on page 47.

Thirteen were deficient in nitrogen, twenty-two in potash, and
ten in phosphoric acid. In eight of the ten cases, however, the available
phosphoric acid was as guaranteed, the deficiency being only in the in-
soluble part of the phosphoric acid,”

CosT AND VALUATION.

The average cost per ton of the one hundred and eleven samples
examined was $33.11, the valuation $21.72, and the percentage differ-
ence 52.4.

In 1897 the corresponding figures were: Average cost,
$34.34; average valuation, $24.28; percentage difference, 41.4.

Analyses requiring S pecial Notice.

No. 10585, pp. 70 and 71. Stockbridge Top Dressing,
made by the Bowker Fertilizer Co., Boston, Mass. The manu-
facturer called attention to the fact that the nitrogen found, 3.93
per cent., was nearly one per cent. under the guarantee, and,
in view of the discrepancy, asked that another sample be drawn.
This was done, and the analysis, No. 10728, pp. 70 and 71,
made on another sample shows 5.67 per cent. of nitrogen, but
only 4.36 per cent. of potash, being less than the guarantee, 6.0
per cent., and less than was found in the first sample, 6.47 per
cent. The reason for these variations does not appear.

10604,pp. 76 and 77. Vegetable and Vine Manure. Made
by the Read Fertilizer Co., N. Y. city. The manufacturer
stated that as the percentage of potash, 6.9o, was considerably
under the guarantee, 8.0 per cent., he believed that the sample
did not fairly represent the goods, and asked that another
sample be drawn and analyzed. This was done, and the results
are given in No. 10752, pages 74 and 75. The percentage of
potash found in this sample was much nearer, though not up
to the maker’s guarantee.

A similar request was made regarding No. 10694, pp. 78 and
79. Wheat, Oats, and Barley Phosphate. Made by the
Milsom Rendering and Fertilizer Co., East Buffalo, N. Y.
Another analysis, 10773, made on a different sample, gave
essentially the same percentage of potash as the first analysis.

SPECTIAL MANURES. 65

78 and 79. Wheat and Corn Producer. Made
2 Fertilizer Works, Buffalo, N. Y. The manu-
ed that this analysis did not fairly represent the
ity of this brand, which contained more potash
found in our analysis.

nd analysis, made on another sample, 10730, showed
jon very similar to the first.

Wilson’s Corn and Grain Fertilizer, pp. 68 and 69.
D. B. Wilson & Co., Waterbury, by the Bowker
Co., Boston. But a small quantity of this fertilizer
sed into the state and was subsequently withdrawn.
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SPECIAL MANURES SAMPLED BY THE STATION.

|

Zd Name of Brand. Manufacturer.” Dealer.
g
g | #
w |
\ ;
10710 Seeding Down Manure. Mapes F. & P. G.Co.,N.Y.|Manufacturer.
10405 High® Grade Grass andRogers Mfg. Co., Rock-Manufacturer.
Grain Fertilizer. fall.
10736 High Grade Grass andRogers Mfg. Co., Rock-Manufacturer.
. Grain. fall.
10403 Hubbard’sGrass and Grain Rogers & Hubbard Co.,[H. W. Andrews, Walling-
Fertilizer. Middletown. ford.
City Coal & Wood Co.,|
New Britain.
10701 Tobacco Grower. L. B. Darling Fertilizer|J. B. Pease, Melrose.
Co., Pawtucket, R. I.
16647 Oats and Top Dressing. {Rogers Mfg. Co., Rockfall. Manufacturer i
10656 Americus Fine Wrapper|Williams & Clark, New|J. Barnard, Simsbury. |
Tobacco Grower. York. ‘
10331 Hubbard’s Soluble To-Rogers & Hubbard Co.,|H. W. Andrews, Walling-
: bacco Manure. Middletown. ford.
C. L. Luce, New Britain.
10332 |Armour’s Grain Grower. |Armour Fertilizer Works,|C. J. Benham, New Haven.|
i Chicago. Adams & Canfield, Winni-|
pauk.
10400 Hubbard’s Oats and Top|Rogers & Hubbard Co., City Coal & Wood Co.,
Dressing. Middletown. New Britain. ‘
. H. W. Andrews, Wallmg-
ford.
W. C. Bulkley, Forestville.|
10649 Special Tobacco Manure. |Russia Cement Co., Glou-|J. B. Parker, Poquonock.
cester, Mass.
10525 | Tobacco Ash Elements. |Bowker Fertilizer Co., Bos- H. K. Brainard, Thomp-
ton. sonville
G. M. Risley, Windsor.
Bowker’s Branch, Hartford.
10586 Tobacco Ash Fertilizer. |Bowker Fertilizer Co., Bos-/G. M. Risley, Windsor.
ton. Bowker’s Branch, Hartford.
10241 Preston’s Potato Phos-Preston Fertilizer Co.,|0. G. Beard,* Shelton.
phate. Greenpoint, L. 1.
10486 Essex Complete Manure/Russia Cement Co., Glou-T. Anderson & Co., Crom-
for Corn, Grain, and| cester, Mass. well.
Grass. C. N. Jones, Wallingford.
E. N. Pierce & Co., Plain-‘
ville. |
10485 |Complete Manure for Po- Russia Cement Co., Glou-/R. M. Burnham, East|
tatoes, Roots, and Vege-| cester, Mass. Windsor Hill. [
tables. L. A. Carrier, Berlin.
C. N. Jones, Wallingford.
10631 |[Hubbard’s Potato Phos-Rogers & Hubbard Co., H. W. Andrews, Walling-
phate. Middletown. ford.

10625 Tobacco Manure, Wrapper

Brand.

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

'Consumer, not a dealer.

J. P. Barstow, Norwich.
Manufacturer.

,/Mapes Branch, Hartford.

D. W. Barnes, Windsor.

8
o)
)

<
8
3

»
i
)

K

S

.28

.05/

.30
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ANALYSES AND VALUATIONS
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SPECIAL MANURES SAMPLED BY THE STATION.

Name of Brand.

Station No.

Manufacturer.

Dealer.

10567 |Potato, Onion, and To-;Wilco‘x Fertilizer Works, W.A. Howard, Woodstock.

bacco Manure.

10624 |Tobacco Ash Constituents.

10611 Potato and Root Crop

| Manure.

10560 Complete for Potatoes and
Vegetables.
10610 ;Potato Manure.

10329 Hubbard’s Soluble Potato
'~ Manure..

10632 High Grade Soluble To-
. bacco Manure.

10338 Swift's Lowell Potato Phos-
phate.

10580 Complete Potato Manure.

10633 High Grade Soluble Potato
| and General Crops.

|
10402 *Wilson’s Corn and Grain
Fertilizer.
10595 |High Grade Tobacco Ma-
nure.

10351 Grass and Grain Spring
Top Dressing.

10469 Stockbridge Potato and
Vegetable.

10330 Economical Potato Ma-
nure.

10634 Special Potato Fertilizer.

\
. 10335 Potato Manure.

|  Mystic.

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

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

Rogers Mfg. Co., Rock-
fall.

Lister’s Agricultural Chem-
ical Works, Newark,
NET-

‘Rogers & Hubbard Co.,
Middletown.

ARogers Mfg. Co., Rock-
fall.

Lowell Fertilizer Co., Bos-
ton.

JH. J. Baker & Bro., New
York.

‘Rogers Mfg. Co., Rock-
[ fall.

Bowker Fertilizer Co., Bos-
ton, Mass.

Bradley Fertilizer Co., Bos-
ton.

Mapes F. & P. G. Co.,
New York.
Bowker Fertilizer Co , Bos-
ton.
Mapes F. & P. G. Co.,
New York.

H. F. Tucker Co., Boston.

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

*See page 6s.

| Dealer’s cash price

F. A. Rathbun, Hebron, ‘%;;
J. W. Dennison, Mystic. | 31
Manufacturer. | 35'
C. M. Smith, E. Hartford. | 35'
Mapes Branch, Hartford. | 30'
F. S. Bidwell, Windsor| 3y,
Locks. | T
W. W. Cooper, Suffield. | 30,
A. I. Kinney, Terryville. | 34.
Hotchkiss & Templeton, 36,
Waterbury. 35.
Manufacturer. 30.
A. J. Palmer, Branford: ' 289
Strong & Tanner, Winsted. 33,
Daniels Bros., Middletown.| 30.
'A. N. Clark, Milford. 34.0
33
H. W. Andrews, Walling- 38,
ford.
City Coal & Wood Co., 37.0
New Britain.
C. L. Luce, New Britain. | 36.0¢
J. F. Close, Round Hill. | 38.
Manufacturer. | 428
'W. F. Andross, East Hart- 40.
ford.
J. C. Lincoln, Berlin. | 30.
C. W. Lines, New Britain.| 32.0
3L
Edward White, Rockville.| 38
J. W. Ives, Danbury. 32'
| 30
Manufacturer. ‘ 38.
F. S. Bidwell, Windsor 39-
Locks. ‘
D. B. Wilson, Waterbury. 25:%%
H. C. Aborn, Ellington. | 44:%
D. T. Dyer, Collinsville. :g
Birdsey & Foster, Meriden } 39
Mapes Branch, Hartford. _ 38.
E.B. Clark & Co., Milford. 36.06
Birdsey & Foster, Meriden. 34
Southington Lumber & 33'5
Feed Co., Southington. 332,
E. A. Buck, Willimantic. | 3!
Alfred Sneider, Rockville. 2297
Birdsey & Foster, Meriden.| 3%’ _
A. N. Clark, Milford. | 3%

0.0/12.34|.
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SPECIAL MANURES SAMPLED BY THE STATION,

Zd Name of Brand. Manufaéturer.
£
K]
2
10491 [N. E Potato and Tobach) Crocker Fertilizer Co :
Grower, Buffalo, N. Y.
10698 | Tobacco Manure. Lowell Fertilizer Co., Bos-
ton.
10592 |Special Tobacco and Mar-Wm. E. Brightman, Tiver-
ket Garden. ton, R. I.
10648 (Complete Corn Manure. |Rogers Mfg. Co., Rock-
fall.
10623 Tobacco Starter. Mapes F. & P. G. Co.,
New York.
10607 Fruit and Vine. Lowell Fertilizer Co., Bos-
ton.
10728 *Stockbridge Top Dress-|Bowker Fertilizer Co., Bos-
ing. ton.
10348 Complete Manure for Po- Bradley Fertilizer Co., Bos-
tatoes and Vegetables. ton.
10475 Fruit and Vine Manure. |Mapes F. & P. G. Co.,
‘ New York.
1
10352 Corn Manure. Mapes F. & P. G. Co.,
New York.
10639 Potato and Corn Guano. |Preston Fertilizer Co.,
3 Greenpoint, L. I.
10566 |Potato Manure. Wilcox Fertilizer Works,
Mystic.
10600 Stockbridge Tobacco Ma-Bowker Fertilizer Co., Bos-
nure. ton.
10585 *Stockbridge Top Dress- Bowker Fertilizer Co., Bos-
ing. ton.
10661 Potato and Onion Fertil-Preston  Fertilizer Cox,

| izer.
10466 1Potato Fertilizer.

10666 iOnion Manure.

Greenpoint, L. I.
Cumberland Bone Phos-
phate Co., Boston.

Quinnipiac Fertilizer Co.,
Boston.

10487 Essex Potato Fertilizer.

Russia Cement Co., Glou-
cester, Mass.

Dealer.

Clark & Bradley, North
Westchester.

Walter Gildersleeve, Gilder-
sleeve.

The Meeker Coal Co., Nor-
walk.

J. D. Beasley, Ellington.

William  Crane, Broad
Brook.
Manufacturer.

Mapes Branch, Hartford.
D. W. Barnes, Windsor.
W. D. Penfield, Cobalt.

N. N. King, Thompson-

ville.

C. W. Michaels & Co.,
Yalesville. -

D. L. Clark, Milford.

Lockwood & Hotchkiss,
Ansonia.

Mapes Branch, Hartford.
J. H. Barker, Branford.
J. P. Barstow, Norwich.
A. N. Clark, Milford.
Mapes Branch, Hartford.
Bronson Bros. & Co., Win-|
chester Center.

T. B. Wickwire, Berlin.
Manufacturer.

F. A. Rathbun, Hebron.
W.A. Howard, Woodstock.
H. K. Brainard, Thomp-|
—sonville.

W. O. Goodsell, Bristol.

T. B. Wickwire, Berlin.

Kahn Bros., Yantic.
A. J. Palmer, Branford.

'W. C. Pease, Somers.

C. N. Jones, Wallingford.

4

¥ Sce page 64.

L. A. Carrier, Berlin.

Southington Lumber &
Feed Co., Southington.

J. M. White, Bristol.

F. L. Hitchcock, Water-

town.

T. Anderson & Co., Crom-
well.

Dealer’s cash price |

ence between cost
and valuation,

52.7
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ANALYSES AND VALUATIONS.— Continued.
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| Ni'fr‘:)ta:n i | ‘ Total. 1 Available. Found
| § | | vitrogen. ‘ ‘ _o_i‘i =
85088 s ‘»s 4 I A g
. - a ' = O oo P . =) =]
%g %E‘ﬁo,&}g’ §g é\ § % E‘g?f'g gg g = E
EZ | & = s e 2 | B+ - ) kS
SSacE0| 2|87 3 & | E|Sle| E8°] 2| &8
24 R R e ‘
| | | \
| | | -] |
e u|eee.|3.503.50] 7.3/3.71| 3.27(2.14| 9.12|....|.6.98| 6.0| 0.53|> 5.45| 5.4
|
..... 0 184.664.84i 4.94.82! 1.32/0.37| 6.51 6.14| 6.0 0.69 8.42 8.0
o.84§. .2.673.5153.33.08‘ 6.13 1.8711.08‘ 9.0/ 9.21| 8.0/ 6.93] 6.93 7.0
1.45‘. ..2‘013.46'1 3.63.07 5.54 2.5311.14i &.0| 85632730 7.36; 7.0
1.540.48|1.18(3.20| 2.5|4.35 7.40|1.57|13.32/72.0/11.75 &.0 0.69| 3.36/ 2.5
....!....3.893.891 3.3/5.73| 1.62/0.76| 8.11| g.0| 7.35| 8.0 0.88| 6.72| 6.0
2.84‘.. .12.83(5.67| £.82.34| 4.18/2.06| 8.58| 6.0| 6.52| £.0 3.73 4.36 6.0
| |
| |
0 7810.442.083.30 7-36.27| 3.01l1.12|10.40| 9.0| 9.28| 8.0 7.17 7.17| 7.0
!
0.50‘ ..|1.87|2.37| r.7|2.32| 4.16|1.52 8.00‘ 7.oi 6.48 5.2) 1.09| 12.2%(70.0
0.180.84&.862.88 2.55.52 4.890.6811.0910.0\10.41‘ S8.0| 6.43] 6.43] 6.0
|
|
0.26/..../I.02/1.28| 7.6/6.86| 5.81 1.3914.061[....,12.67\ 8.0 5.94/ 5.94| 3.0
0.44/2.34/2.78| 2.0l2.26| 5.34/3.3810.98 8.0 7.60 7.0 4.81 5.21 4.0
3.05|....]2.81|5.86| 5.8....| 4.83(3.98| 8.81| 6.0 4.831 4.0 0.60 10.66/70.0
2.35/....[1.58/3.93| £.814.37 4.14(1.83|10.34 6.0 8.51‘ 4.0 3.00 6.47 6.0
0.20|....|2.71|2.91| 2.5/1.63 6.96/4.56(13.15.... 8.59 6.0 6.43 6.43| 6.0
: 1
0.21|....[2.04/2.25| 2.0[7.02| 2.44|1.84|11.30\11.0) 9.46} 6.0| 3.27| 3.27| 3.0
1.88|..../1.56/3.44| 7.314.37| 4.37|1.43|10.17 9.0‘ 8.741 8.0 7.45 7.45| 7.0
1
0.38....2.382.74 2.3/6.02| 3.08|2.22({11.32 9.0 9.10;.... 0.46 5.91| 5.0
|
\ i
| \
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SPECIAL MANURES SAMPLED BY

THE STATION,

Station No.

I T e

|
|

Name of Brand. Manufacturer.

10584 (Stockbridge Corn.

Fertilizer Co.,
Buffalo, N. V.
10597 | Tobacco Fertilizer. Bradley Fertilizer Co.,

10564 |High Grade Special.

10520 | Tobacco Starter.

10612

10606

10451
10336

10562

10635

10355

10615

10333

10470

|
10681 |Special Potato Manure. ‘Crocker
\

ton.

Boston.

i York.

‘Bowker Fertilizer Co., Bos-,
ton.
Potato Phosphate. Cleveland Dryer Co., Bos-
ton.

Special Potato Fertilizer. |Lister’s Agricultural Chem-

ical Works, Newark,
N

’ |
Bowker Fertilizer Co., Bos-|Sanford & Hawley, Union-|

8

&

=

[ Dealer. §
| ke
"“

EL
ville. $37.00
Jacob Blakeslee, Water- 38.00.
town. ‘
C. T. Leonard, Norwalk. 39.00.
F. M. Loomis, North 36 00"
Granby. i
D. T. Dyer, Collinsville. | 37 o
C. K. & H. T. Hale,| 38 gl

Gildersleeve.

Williams & Clark,‘ New|G. H Sloan.Windsorville,‘.??_so"

John Bransfield, Portland.‘ 38.00'
Gault Bros.,Westport. | 36.00
.0
W. C. Pease, Somers. ‘ 3;%02
Bowker’s Branch, Hartford. 35.00
E. F. Miller, Ellington. | 33.00
A. H. Bates, Windham| 26,00
Center. | ]
C. E. Main, Plainfield. | 30.00 |
28.00
A. W. Hutchinson, Gilead | 27.00
J. C. Leonard & Son, Jew- 26.00
ett City.
W. B. Martin, Rockville. | 27.00

|

table. ton.

Complete Manure for Top|Bradley Fertilizer Co., W. H. Scott, Pequabuck. | 36.00
Dressing Grass and| Boston. IC. K. & H. T. Hale, 3500
Grain. Gildersleeve. | 35.50

Lowell Bone Fertilizer for|Lowell Fertilizer Co., Bos- J. C. Lincoln, Berlin. | 25.00)
Corn and Grain. ton. C. W. Lines, New Britain. 22.00 i

206 50
High Grade Fruit Fertil-M. E. Wheeler & Co., J. F. Blakeslee, North 28.00}
izer. Rutland, Vt. Haven. ¢
L. B. Morgan, Plainfield. | 24.00 |
; 26.00
Americus Potato Manure. |Williams & Clark, New/R. B. Ritter, Brooklyn. ......
York. E. F. Strong, Colchester. | 27.00
John Bransfield, Portland.| 30.00
28.50

Chittenden’s Potato Phos-|National Fertilizer Co., Manufacturer. | ....:
phate. Bridgeport. G. A. & H. B. Williams,| 32.00

| East Hartford.
|]J.F. Buckhout, Greenwich.| 31.00
|A. G. Beach, Seymour. 34.00

Vegetable, Vine, and To-Great Eastern Fertilizer H. S. Harvey, Windham| 30.00

bacco. Co., Rutland, Vt. ‘ Center. ]
W. M. Tyler, Waterbury.| 32.00 |
Silas Finch, Greenwich. ~ | 32.00

Vegetable, Vine, and Po-H. J. Baker & Bro., New Lockwood & Palmer, Stam-| 35.0°
tato Manure. York. } ford.

The Meeker Coal Co.,| 34.00 1
Norwalk. 34-59
Bowker's Potato and Vege-/Bowker Fertilizer Co , Bos- C T. Leonard, Norwalk. = 30 9

Bowker's Branch, Hartford. 35 "8 ‘

32.09°

!
R

e S Rl e N -

= SPECIAL MANURES. 73
LYSES AND VALUATIONS.— Continued.
W‘"‘ PHOSPHOREC Acip. Ry \ PorasH.
e Total | | || Total. | Available. | Found.
k H Nitrogen. P 'E
14, e
) s 2 = ' & - g >
2 |S8| 3| & 2 o |.me i S -
S |6 B K& A = [O = |O Aok
..|12.72/3.47| 3-0|7.01| 2.45|1.25/10.71170.0 9.46|....| 7.58/ 7.58| 6.0
1.86/2.083.94| 5.7 7.10 1.870.19| 9.16|....| 8.97 8.0.‘ 5.25 5.25 5.0
"7‘1-402.333.68 3-4/4.26] 4.96/1.5010.72|70.0 9.22 8.0 6.94| 6.94 4.0
e} :
o .2612.13/3.49| 7.7/3.01| 6.00/1.8310.84| 9.0 9.01| 8.0 7.18 7.18| 7.0
‘38.;..2.402.78 2.7/9.34| 1.861.41|12.61/72.011.20 8.0' 0.41| 4.15/ 3.0
A il ‘
lég.. 1.98|2.21| 2.7|6.75| 2.82{1.55/11.12 9.57 8.oi 3131 “2UE3E 20
5 | |
. l1.06l1.96] 7.706.06 3.371.34/10.77] 9.0/ 9.43 8.o~ 3.00| 3.22| 7.0
s o
Becl - |5.26 4.32.88‘ 3.7221.05 7.65/ 6.0 6.60 5.0‘i 0.56| 2.66| 2.5
\
. 6.64 x.93h.27i 9.84| 9.0/ 8.57 é’.a‘ 3.39| 3.39| 3.0
i |
% e i Foo
e S L. .. 826 2.54{0.7011.5012.0‘10.80‘10.0‘ 6.94| 7.34 So
5 | ‘
et ‘ ‘ ‘r
26/....]1.922.18| 2.0/5.89| 3.391.80/11.08| 9.0 9.28 8.0/ 3-14| 3.14| 3.0
|
{ I
i ‘ y . ‘
‘.‘ | | ‘ !
.“" | | |
= 0.5611.542.10‘ 2.0l3.55 2.950.80 7.3¢| 8.0 6 so]‘ 6.0 3 88 8.38/70.0
s | |
d l RN S B A
nede| ..12.2302.23 2.06.59i 2.17‘1.101 9.86i....i 8.76! 8.0/ 6.11] 6.11| 6.0
AbS: [ | | . |
g | “ | | ' ; &
;i"~?°-781.10t.88! 1.7:5.54l 0.840.44| 6 Szi 6.5 6.38 5-.5“‘ 69| 11.69/72.0
; b | Fdos]
26 ...32.58i2.84 2.3(6.58 1.901.20 9.6870.0 8.48 é’.o; 4.25 4.25| 4.0
LSS | | ‘ | |
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|
10613 [Ammoniated Wheat and Crocker Fertilizer & Chem- H. F. Cady, Stafford.
i ical Co., Buffalo, N. Y.|C. F. Tallard & Son, Broad 29.00

8
s &
:2' Name of Brand. Manufacturer. Dealer, L
= b
3 - £
10711 [Complete Tobacco Ma-‘H. J«Baker & Bro., New|/Wm. Stevenson, South $42.00
nure. York. Glastonbury. .
10587 |[Corn Phosphate. Bowker Fertilizer Co., Bos-|H. E. Daniels, New 26.008
ton. London.
10709 |Afericus Corn Phosphate. W{}lia}r{ns & Clark, New|C. F. Boswell, Preston. 28.00
ork.
10622 |Animal Corn Fertilizer.  Packer’'s Union Fertilizer|Rockville Milling  Co., 29.00))
Co., New York. Rockville. |
T. A. Tillinghast, Brook-| 28 oq
lyn. : !’7
A. S. Bennett, Cheshire. | 35 00 |
. oot .; ‘ 30.00
10752 [*Vegetable and Vine. Read Fertilizer Co., New|J. L. Rice, Beacon Falls 31.00 ]
York. N. L. Parmalee, Killing- 32.00
worth. 31.50
10563 [Havana Tobacco Grower. M. E. Wheeler & Co.,|John Bransfield, Portland. 38.00
Rutland, Vt. 'E. E. Pitney, Ellington, 37.00}
.50
10601 |Complete Manure for Corn Bradley Fertilizer Co., Bos- C. M. Beach, New Mil- gg,go
and Grain. ton. | ford.
10450 |Potato Fertilizer. Bradley Fertilizer Co.,Bos- D. L. Clark, Milford. 29.00
ton. ;Wilson & Burr, Middle- 32.00} '
| | town. 30.00
10532 |Potato Special. “Paciﬁc Guano Co., Boston. Carlos Bradley & Son, El-| 28.00) *
" lington. }
John Bransfield, Portland.| 30.00
i \Jas. A. Nichols, Danielson.| 32.00
10339 (High Grade Potato Ma-Packer’'s Union Fertilizer H. L. Hall, Wallingford. | 35.00
nure. Co., New York. A. S. Bennett, Cheshire. 32,00
| ‘ .50 ) %
10731 |Potato Manure. Bradley Fertilizer Co., Bos-C. K. & H. T. Hale, gg.oo
ton. ' Gildersleeve. )
\ H. S. Harvey, Windham 31.00 [
‘ Center. \ 32‘001
[ ;

Corn Phosphate.

10849 |Potato Manure.

10621 [Potato Phosphate.

10535 |Northern Corn Special.

10629 (Corn Fertilizer.

10594 |Fish and Potash, Triangle

A Brand.

ton.

Quinnipiac Co., Boston.

Co., Rutland, Vt.

Co., E. Buffalo, N. Y.

ton.

* See page 64.

Bradley Fertilizer Co., Bos- Wheeler & Howe, Bridge- 3 3.00}

Great FEastern Fertilizer ]. N. Saunders, North| 35.00

Milsom Rend. & Fertilizer Charles H. Davis, Guil-‘, 28.50 I

Bradley Fertilizer Co., Bos- C. F. Tallard & Son, Broad 29.00

| 31.00

Brook. ‘
H. Davis, Durham Center.| 26.00 )

ort.

D. L. Clark, Milford. 30.00 f
E. E. Scoville, Stamford. | 34.00 |
32.00
|H. S. Coe, Harwinton. 31.00 |
|C. A. Young, Danielson. | 30.00

‘» Stamford. ‘
'C. A. Sanderson, Moosup. 30.00’
32.50

ford.

I. J. Scoville, Plajnville. | 30.00)

Brook.

|

SPECIAL MANURES. 75
LYSES AND VALUATIONS.— Contz'nuzf/.
- ; PHO;H;)RIC Acip. G PorasH. -
NITROGEN p gerion Nl O
Total | Total. | Available. Found.
Nitrogen el e - _8_
g 9 = P l;': g E
= ! 3 D = o . H i g
5 Lo 7 =] ) @
C AR U T L 5
| i 5 ‘ 42 2{70.0
.822.59/4.84| #.5/5-63 0.590 32} 6.54/.... 6.22) 2.0 7.42| 7.4
|1.70|1.82| 7.55.97 2.9512.33‘!“.2511.0 8.92| 8.0 2.32| 2.32| 2.0
{ |
...]2.18|2.15| 2.17|5.36 4.26‘2.47‘12.09‘10.0‘ 9.62| 9.0/ 1.96| 1.96| 7.5
| | |
1 | | 1
0.29/2.57/2.86| 2.56.37 2.5311.18‘10.08‘... i 8.90| 8.0| 2.19| 2.I9| 2.0
i bl
... .[T1.90/T.94| 7.75.50 2'21‘0'96i 8.67 7.01 7.71| 6.0| 7.50| 7.50| 8.0
.|3.08|3.08 2.95.541 2.321.22 9.08....1‘ 7.86| 6.0 7.63] 7.63| 7.0
# |
0.75/2.61|3.36 7.7/5.20 6.82|1.8513.8773.0/12.02/72.0| 2.86| 2.86| 3.0
| |
.|2.17(2.17| 2.7/5.20| 4.18|2.75 12.13)77.0| 9.38| 9.0 3.15| 3.15 3.3
.|1.08/2.16| 2.76.08 3.5;32.1711‘78 9.0 9.61 80‘ 310§ .-.3.26| 7.0
w
J'2.29|2.29| 2.77.02 1.94/1.06/10.02|....| 8.96| 8.0/ 6.16, 6.16 6.0
0.22(2.52|2.74| 2.5/3.79| 3.15/2.68| 9.62| 8.0 6.94| 6.0 5 II} 5.11) 5.0
-...|2.28|2.28| 2.0/7.49 3.100.6011.19‘.... 10.59(70.0 1 62‘ 1.62?i 7.6
|
| ‘ ‘
~ i | ‘ ]
-10.20(2.42(2.62| 2.5/3.47 3.38/2.71| 9.56| 9.0| 6.85 6.0‘ 5.100 5.I0 5.0
| | e ‘
.2.26(2.26 3.1;4.86‘ 5.12(2.16(12.14 9.0, 9.98 8.oi 2.03 2.93 3.0
‘ : RS l
2 28"2_82‘3.10‘ 3.0‘6.931 2.10/1.15/10.18(....| 9.03| 8.0 2.23] 2.23| 2.9
\ | ‘ ‘
++(2.26/2.26| 2.5(6.40 2.43(1.84 10.67‘ g.0| 8 83\ 8.0 2.05\ 2.05i 20
0-3212.14 2.46 2.02.7’2i 3.19|1.92 7.83} 6.0 5.9:‘. - 4.84}\ 4.84\ 4.0
| | | |
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: UATIONS,— Continued.
SPECIAL MANURES SAMPLED BY THE STATION, ANALYSES AND VAL B
o = TR P N, LA e ) = -‘_—’——’:_/—/IA;; POTAbH.
fhi L3 Trgre = NITROGEN. l }EE.Eﬂ)PL’——" 7
| 8 ———‘-’”—iﬁ* S SR | Available. | Found. |
=} | Nitrogen. — | S {18 154
L . S g 1
S Name of Brand. Manufacturer. Dealer. 8 4 g ::-é | ' 2| B = é . 5 g E R
Z : 8l &g g 1 2 o g3 - S (e
RS Y ZREN = =
2 a3% 87 |8« |8 Ce i e o .. = O o) }
% <SP |l AT Rl 300 C Cr e a” .E—-'z Z' | - \‘ 1 ‘ | i
- 5o Er = ‘ it s | ‘ | | y
10421 |Potato Manure, Quinnipiac Co., Boston. |C.Buckingham,Southport.|$30.00 ' ‘ .0l 5.30 5.30| 5.0
Adams & Canfield, Winni-| 32.001{ 0. 53\ ..... 2. 15,2 68 25vl 07 5- 91\2 14, 9.12| 7.0 6.98] 6.0 5.3 .
auk. [ : ‘
Olds & Whipple, Hartford.| 34 oo | i * ‘ e ‘ .56 7.56/ 8.0
10489 (Special Potato Fertilizer. |Milsom Rendering & Fer- Charles H. Davis, Guilford. 3x.ooJ) *1 5011. 501 1.65.49 2.360. 96 8.81 o8 785 5’-0‘ LR
tilizer Co., East Buffalo, D. E. Doolittle, West| 32.00 | ‘ | \
N. Y. Cheshire. | ‘\ .
10494 |Potato, Hop, and Tobacco Crocker  Fertilizer Co., Haley & Chesebro, Ston-| 31.00 [ .o 3.6 .63| 2.
Phosphate. Buffalo, N. V. | ington. 7, ‘\2 24]2 .24) 2. 05 66‘\ 4.15/1.49 I1. 30‘ x 9.81|70 oi 3.031 3.03| 7.3
'H. C. Porter, Hebron. 33.00 | | 1 ‘ ‘ ‘
. . oo | | l .24 6.03 6
10518 [High Grade Special Potato.|E. Frank Coe Co., NewJH. B. Sherwood, South-...... ) lo.8 11 74|2 63 e 46 32\ 2. 032.64 10. 99 9.0| 8.35) 7.0, .24 0.03 0.5
York. port. - 72| 750 [ ' ‘ ‘
| J. O. Fox, Putnam. 38 00 ) e | \ i ‘ 8 \ o
10636 |Potato Phosphate. Williams & Clark, New‘D B. Wilson, Waterbury. 30,00) 68‘ ‘1 o 67 2.5 .75 6.31]1.01 8. 97\ 7. o] 7.06| 6.0/ 4-85| 5 35: 5
] J York. 'T. B. Atwater, Plantsville 35.00 \ e | 29 | ‘.
| 32.50 Held 1 a
10527 |Corn Fertilizer. M E. Wheeler & Co.,J. F. Blakeslee, North 30.00 | g ) : l
Rutland, Vt. | Haven. ’ ] ‘ el ‘i i
|C. I. Harvey & Son, Mid-| 28.00 [ i | 2. 2 2.0
1 1‘ dletown. U e 71 | ..., l2.04}2.04> 7.66.67 2.41/1.08(10. 16‘ .| 9.08| &.0| 2.37 374‘
| |C. K. Ranney, Cromwell. | 28.50 | ‘ ‘ i ‘
| ‘G C. Ingham, Saybrook. | 30.00 e | {
\ | | Dwight Gallup, Old Mystic.| 28.00 [ ‘ 1 6
’ 'L. B. Morgan, Plainfield. | 235.00 | ] I 40‘ 7.25.68 3.03[2.56/11.27 9.0 8.71| 8.0 .50 I1.65 2.0
10773 *Wheat Oats, and Barley. Milsom Rend. & Fertilizer J. A. Loomis, Manchester 25_00 i e G | i ‘
" Co., E. Buffalo, N. Y. | ‘ . ‘ Hachige | | %
105177 |Potato Fertilizer. 1ClarksCove Fertilizer Co., F. A. Hunt, Columbia. | 30.00 ) | : .o| 3.22| 3.22| 3.0
| New York. J.o M. Burke, Manchester.| 32.00  EEEEEEESCCc! o2 5 | ... 52.1012.101. 2.16.72 2.89|1.74/11.35| 9.0| 9-61 &.0 3 3
' ‘J R. Ballard, Thompson‘ 32.00 | ' : l ‘ s ‘ 4 dot B
: f 31.50) '1.84/1.84 7.75.78) 1.54{0.60| 7.92 7.0| 7.32 6.0| 6.90 6.90/ &.
10664 |*Vegetable and Vine. Read Fertilizer Co., New] N. Clark, Columbia. [ 3200 RO C0:0 ocsoieec . ‘ \ ; |
York. ‘. |
10531 |Grass and Grain Fertilizer. Pacific Guano Co., Boston, ']a.s A. Nichols, Danielson.| 26. oo? \ \ 36 66| 2.70|1. 68\11 o4/ 8.0 9. 36‘ 7. o\ 1.64) 1.64] 1.0
\ i~ Biadles & S ..“...hzuzlo \ .
| oo, On(24°° ey l | 9.38) 8.0 3.07 3.07 3.0
! mgton 25.00 ) | | | 2.04.8 .55/2.57/11.95| 9.0 9-39 J. -07| . ¢
10651 Special for Potatoes. ’Standard Fertilizer Co. JW E. Truesdell & Co., 32.00 ceenlees .\2.02.2.02\‘ 2 04_ 3| 45 | |
. Boston. |J Burnside. \ | [ [ \\ | \
10529 |Corn Manure, ‘Quinnipiac Co., Boston. [S. V. Osborn & Co. , 30.00 e ; ‘ - .45\ 2
| Branford. 3 1 _”_1_,_,!2,12“2.12‘j 2.17.55 2.26_::.01:10.82“0.0 9.81\ 9.0 1.43 1.43| 1.5
'C. A. Young, Danielson. [ 29.00 | ‘ ‘ ‘ ‘
P plaad : % g(}iPealsae.Somers | 30.00 | | \‘ ‘ 92 2.02 2.7
10476 |Universal Grain Grower. Crocker Fertilizer & Chem- Clark & radley, Northl 22.00 | 2.9900. 90 8. 34 ceel 7-44 7.0 2. 4 '
ical Co., Buffalo, N. Y, J Westchester. ? R Tl 15 i e e e \
Henry Davis, Durham 22.005 “ | ‘
i . Center. e \
10702 |Wheat, Oats, an over Packers’ Union Fertilizer A. S. Bennett, Cheshire. | 22.00 1.86( 1.86| 2.0
Fertilizer. | Co., New York. Rockville Mlllmg Co.,| 24.001 86.1 l ................ 7.04| 4.38/1.0012.42|....|I1.42 7.0 “
| Rockville. \ \
p P Labi 0 5 'H. L. Hall, Wallingford. | 22, ooJ l \ o 8.0 2. 08§ Tl
10468 |Potatoand Vegetable Phos- Bowker Fertilizer Co. Bos-'D B. lesou Waterbury.| 30.00 6.34| 2.76/3.00/12.1070.0| 9.1 : :
phate. ton. 'J. C. Lincoln, Berlin. 3oool 86.1 (0.21....[1.671.88 7.56.34) 2.7 \
‘Lmsley &  Lightbourn,| 35003

New Haven.
\

» See page 64.

\1 1 B R igl
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SPECIAL MANURES SAMPLED BY THE STATION,

e

e

‘ 8
| o "
. =
" ’ =
z° Name of Brand. ( Manufacturer. Dealer. | a 4
8 f : r 1
s | RS
n | R
10561 Potato Manure. M. E. Wheeler & Co..‘G. C. Ingham, Saybrook. $34.00
' Rutland, Vt. John Bransfield, Portland. " 34.00 [
C. K. Ranney, Cromwell. 3I.00 L
!F. E. Larrabee, Marion. 33.00 i
\J. F. Blakeslee, North 32.00 |
Haven.
10522 Corn Phosphate. Bradley Fertilizer Co., Bos-'W. W. Sheldon, South 30.00)
2 ton. Woodstock. |
’ \Quinnebaug Store, Daniel-| 33.00 |
| son. .
|W. H. Scott, Pequabuck. | 29.00 !
| 31.00 |
10453 Potato, Hop, and Tobacco Niagara Fertilizer Co., Wm. Higgins,NewLondon.| 30.00 )
Fertilizer. Buffalo, N. Y. W. R. Atwell, Durham. 30.00 |
10490 |Potato, Hop, and Tobacco Milsom Rend. & Fertilizer D. E. Doolittle, West 30.00)
Phosphate. Co., E. Buffalo, N. Y. { Cheshire. -
Chas. H. Davis, Guilford.| 29.50 |
10665 Grass Fertilizer. Quinnipiac Co., Boston. |Bailey & Markham, Cobalt. 35.00
10690 Grain and Grass Grower. |Niagara Fertilizer Works, Wm. Higgins, New Lon-| 23.00
Buffalo, N. Y., - don.
10703 Grass and Oats Fertilizer. M. E. Wheeler & Co., G. C. Ingham, Saybrook. | 24.00
Ratland, Vt.
10630 Practical Potato Special. |Read Fertilizer Co., New Pascoe Bros., Winsted. 28.00
: York. J. R. Babcock, Mystic. 28.00 -
J. W. Palmer, Stamford. | 32.00
10730 *Wheat and Corn Pro- Niagara Fertilizer Co.,|J. W. Cutler, Putnam. 28.00
ducer. Buffalo, N. Y.
10694 [tWheat, Oats, and Barley|Milsom Rend. & Fertilizer D. E. Doolittle, West| 26.00
~Phosphate. Co., E. Buffalo, N. Y. Cheshire.
10417 *Wheat and Corn Pro-Niagara Fertilizer Co., Wm Higgins,NewLondon.| 26.00)
ducer. Buffalo, N. V. [W. R. Atwell, Durham. | 30,00 L
[C. A. Ahlquist, Portland. | 30.00
| 29.00 J
10536 Grass and Oats Phosphate./Great Eastern Fertilizer C. A. Sanderson, Moosup. 25.00 |
| Co., Rutland, Vt. *H. S. Harvey, Windham' 21.00 l
| Center. ‘ [
J. N. Saunders, North| 28.ooJ
!

Stamford.

¥S

ee page 65.

+ See page 64.

SPECIAL MANURES.
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ANALYSES AND VALUATIONS,— Continued.
NITROGEN. l PHOSPHORIC ACID. PorAsH.
Toal |~ [ | | Total. | Available.| Found. |
Nitrogen. ‘ s = s
o d 8 g
R B R P S o H LR
§<§°;§.§33§§£5“£w<t—~w
|12.33|2.33| 2.06.62| 2.15/1.13 9.90|.... 8.77| 8.0/ 3.48| 3.48| 3.8
2.14/2.14| 2.2/6.53| 3.281.91/11.72/70.0 9.81| 9.0 1.46| 1.46| 7.5
eeili...|2.02|2.02 7.65.95 2.970.70| 9.62| 8.0/ 8.92|.... 2.62|- 2.62 2.7
....... 1.881.881 2.15.42 2.36‘1.10 8.88| 9.0 7.78| 8.0/ 3.99 3.99 #.0
|
‘ o
.050.02/4.07 3.0/3.92 1.53‘0.84 6.29| 6.0 5.45| 5.0/ 2.35| 2.35| 2.
..’r..?w(x) 361.3(71 5.373.54 4:23\1.24] 9.0%|.5 .| 777 7'oi 1.08/ 1.08) r.0
|
o e e KR 7.26 4.49‘1.0712.82, ..11.75|77.0 2.00| 2.00 3.0
‘{ -
..... !1.06 1.06i 0.82.85 1.98l0.65 5.48| 5.0| 4.83| 2.0 7.59| 7.59 8.0
1.48‘1.48! 7.85.36| 3.34/0.55/ 9.35|....| 8.70 8.0‘; 2.02|. 2.02| 2.2
Bl 1.2811 28| 7.24.93| 2.35/1.96] 9.24| 9.0 7.28 8.0‘ 1.70 1.701 2.0
1 |
! | | |
..llx.so‘r.so 1.25.44‘ 2.96/0.64| 9.04| 8.0 8.40|....| 2.03| 2.03| 2.7
1 | ‘ :‘ |
bk o v |
| t .7.4x‘ 3.62*0.97 xz.oo....u.ogu.o}i 1.91| I.9l| 2.0
s iy | |
bz | &
| !
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2 and 3.  Special Manures Sampled by Manufacturers and
Purchasers.

The three samples described below were sent for analysis
by purchasers. *

10364. Scientific Potato Fertilizer. Made by the Scientific
Fertilizer Co., Pittsburg, Pa. * Sampled and sent by R. K.
Woodward, Amenia Union, N. Y.

10406. Special Soluble Potato and Onion Manure. Made
by J. G. Downward & Co., Coatesville, Pa. Sampled and sent
by J. H. Thomas, Southport.

10725. Mapes Tobacco Starter. Made by the Mapes
Formula and Peruvian Guano Co., N. Y. Sampled and sent
by C. J. Dewey, Buckland.

ANALYSES,
10364 10406 10725
Nitrogen of nitrates.......... St 0.62 1.83
re AMMONTIA: S cts e 1.00 0.20
SRes | OFGANIC ooyl o nsst 2.98 1.99 1.09
Total Nitrogen found........ 2.98 3.61 3.12
& guaranteed.. 3.0 4.0 25
Soluble Phosphoric Acid...... 3.82 5.14 4.26
Reverted Ly e 4.66 2.87 6.60
Insoluble £ £, 1.78 I1.25 1.87
Total Phosphoric Acid found 10.26 9.26 12.73
SEL e gyaranteed 9.0 8.0 12.0
Potash as muriate............ 0.44 » 5.46 0.52
syniasniniate. . os e 5.29 < sy 2.79
Total Potash found .......... 5.73 5.46 3,31
& guaranteed.. ... 6.0 0.0, .3 2.5
Cost'perfon. . cis o cdoss ans $23.00 $28.00 $35.00
Naluation perton.. i o5, B 22.05 21.46

The organic nitrogen of the Special Soluble Potato and
Onion Manure, 10406, made by J. G. Downward & Co., is
soluble in acid pepsin solution to the extent of 75.9 per cent.,
indicating that it is readily available to plants.

Inferior Forms of Nitrogen.

The nitrogen of the Scientific Potato Fertilizer, 10364, is
apparently of quite inferior agricultural value, as only 33.5 per
cent. of it is soluble in acid pepsin solution. For this reason
no valuation is attached, as a valuation presupposes that the
nitrogen of the fertilizer is derived from animal and vegetable
matters which are quickly and fully available,

HOME MIXTURES. 81

HoME MIXTURES.

: ble are analyses of twenty-four mi_xtures
by the persons named, for their own use. With the
are given the formulas by which they were com-

he cost price named does not include the cost of mixing,
lly estimated at from one to two dollars per ton. If two
'S per ton were added to the cost of these mixtures, fqr
ng, their average cost per ton would be $27.94y their
e valuation $25.05, and the percentage d1ﬁerenc§ })e-
n cost and valuation, 11.5. The economy of hqme mixing
ompared with buying factory-mixed goods is discussed on



Station No.

82

Made by

10416
10375
10726
10497
10387
10516
10515
10247

10575
10576
10577
10465
10455
10456
10454

10457
10501

10434
10435

10290
8996,
10551'

T. Bradley, Saybrook.

Fenn, Milford.

Dewey, Buckland.

Hoadley, No. Guilford.

. Miller, Middlefield.

Burwell, New Haven.

E. E. Burwell, New Haven.

S. D. Woodruff & Sons,
Orange.

L. Sanderson, for N. D. Platt.

L. Sanderson, for N. D. Platt.

L. Sanderson, for N. D. Platt.

F. B. Northam, Cobalt.

Clifton Peck, Yantic.

Clifton Peck, Yantic.

Clifton Peck, Yantic.

Clifton Peck, Yantic.

F.
180

ol
P. K.
W. B
E.E.

mantic.
L. Sanderson, for George F.
Platt & Son.
L. Sanderson, for George F.
Platt & Son.
J. P. O’Connor, Wethersfield.
E. E. Burwell, New Haven.
A. C. Lake, Bethlehem.

10550,
10557 'i

A. C. Lake, Bethlehem.
W. C. Pease, Somers.
'

MISCELLANEOUS FERTILIZERS AND MANURES.

| Nitrate of Soda.

C. B. Pomeroy, Jr., Willi-|...|. .

300

150
150
140!
857|

|

.‘ Sulphate of Ammonia. |

\ Cotton Seed Meal.

* Also 200 pounds dried blood.

CorroNn HurLL ASsHES.

In the tables on pages 84 and 85 are given analyses of 47
samples of this material which is extensively used as a source

HoMe MixTURES, FORMULAS =)

Formuras, Pounps PeEr Tox oF

of potash for fertilizing tobacco lands in this State.

These analyses show the usual wide range of composition,
especially as regards potash, the ingredient for which the ashes

are bought.
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MIXTURE.

COTTON HULL ASHES.

ANALYSES AND VALUATIONS.

83

Cost (UNMIXED) AND

] e 3 ANALYSES. s VALUATION.
IR e R ey
,"' '§' | (3] g g | | S
AP R R e e T S B
I =} | g = ] §u’ E sl . o & z s o | 5
HEIC IR gL SRR bk
Sl 2| 8|22 |8|3=l80%) ) o G S SR - £
gls | 8|35 | 8|82 (8. g m o | 28BS | 3% | 3% & 3 =
Bilie g fogh) 8 gl e (BS) S | 8 £ g | 28 s g | s< 3 2 C]
RO A L =T e s B < z & 2 i~ = = a O >
A i e L] SRR | " S Py
------- 1700/.../....]300/. .. 2 7 e G e et S P W iy (o8 IS 0% O [ T e s R
‘ 790790|....222|....[...|... " g 22‘;’ 3.63 6.98 | 4.04 .93 | 11.95 | 5.90  $30.00 |$24.78
*|zeelee | 750[750. .. ,200]....|200]... . 2.55 | 3.64 | 5.65 3.48 | 1.60 | 10.73 7.66 | 33.00 24.99
800[. . fa b o[ ~-|- 30015000 el ... |. . .|, éé' 90 | 4.46 | 1.34 | 7.72 | .56 | 9.62 | 12.46 | 32.75 30.55
s e e P s R . ~12.30 | 4.02 | 3.25 | 2.56 | 1.05 | 6.86| 7.07 [......... 22.32
........ A D O - SRR N B . 4.02 | 4.40 | 4.67 | 2.75 0 (o315 Ry A - 0 S T o B 5 T 21.45
S e e A I I 18| 1.04 | 3.47 | 5.01 | 2.26 | .55| 7.82| 8.68 i 29.45 24.48
800|. ‘Sooboo.. .......... E 222 | 3.14 | 5.65 | 3.94 | 1.63 | 11.22 | 8.53| 25.00 24.75
| 4 R 4 | z
3oof:. .| yeel7ooll, . Toal Satl . .. | ] 8 76 | 4.0 | 8.93 | 2.76 | 16.59 | 1.88 | 26.50 24.59
.. .{300|. ‘700700 SRICOURIRa vl .. 8 i ::7; g.;o 2_34 | 7.88 ‘2.78 16.50 | 2.27 | 26.50 24.78
-|167|....| 667(667!. ...[166|....{167.. .. .., 36| 3.30 | 4.27 | 4.77 | 4.39 | 1.68 | 10.84 | 5.98 | 28.00 25.42
b (Rg00R IS veels = [ ac0l: . . . .|, ] B S o6 | 164 | 2.56 2.28 | 1.25 | 6.09 | 0.65 .. iusia. 26.24
1266 C | B [ 5 3.604 3.60 | .74 | 3.02|2.02 | 5.78 | 13.83 | 29.00 31.73
soFic g Rl L . | | 74| 2.46 | 6.67 | 2.88 | 1.07 | 10.62 [....... 23.00 20.47
737 | 7373160 cfeolo ... . .l2.49|3.84|3.33 3.83|1.68| 8.84| 7.14| 25.00 | 23.28
.............. 800|. . .| 800/200|. ... 8 | 2.43 | 3.63 | 3.74 | 3.48 | 2.12| 9.34| 4.68 | 25.00 20.90
vente o] 700/3000 Sl L ...|3.83 | 3.83 | 3.46| 2.13| .99 | 6.58 | 8.81 | 22.60 23.42
Sozo0l G l8baiBool S et i - | i N T D R T R 9 B B B0 0 26.00 21.08
.200....?700700....200.......‘ ...... d3.45 | 4.81 | 4.74 i 4.62 | 1.39 | 10.75 | 6.96 | 28.00 | 27.65
250/|200],. .. 30 Laglooals ol e 600}50 Ml s S5 2 M, 0 kT R T 25.88
| | >, 5 4.72 | 3.42 -94 9
“|e.. 1265 Sz PR L6 o) RO (ST foc | 2.54 | 4.17 | 3.46 ["12.53 | 1.20-| 17.19 | .9.50 | 45.00 34.43
S tgoal: sl S -| 5001275 175/...1... ... (G ... I.52 | 2.33 | 4.32 | 6.57 | 4.82 | 15.71 | 10.66 | 28.50 26.99
e | Ban lit e et MRS 79012001 F761. ol . |. . 2l 2.44 | 3.46 | 5.07 | 2.60 .70 8537 19462 24.66 24.92
sisyaitit 5 S i e o L b AT e i R 6.36 | 3.90 | 28.00 | 20.99
i*iL‘iiiiiL ) |

in the previous year (22.4).

 average.

‘_Tl-le highest percentage of potash was 31.09, the lowest, 15.08
ile the average percentage was 23.3, slightly higher than the aver-

i .Al‘lowing 4%, 4, and 2 cents per pound respectively for water-soluble,
ate soluble and insolitble phosphoric acid, the water-soluble potash
as cost from 4.8 to 10.7 cents per pound, or 7.I cents per pound on

- The average cost of potash per pound would have been con-
erably higher but for the fact that in most cases the ashes
vere bought of responsible dealers who gave a guarantee of the
r cent. of potash, and when the ashes were shown by the
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Station analysis to fall
a reduction of price.

short of this guarantee, the dealers made
In making contracts the percentage of

“ water-soluble potash ” should be guaranteed, not simply of
“ potash ” without qualification. This Station bases its valua-

tion on the water-solu
less potash in form of
inferior or inert as pl
there was 19.58 per ¢

ble form only. Ashes contain more or
silicates, which are quite insoluble and
ant food. Thus, in sample No. 10480
ent. of water-soluble potash, while the

CorToN HUuLL ASHES.

=l

Z

g Dealer or Purchaser. Supplied by

3

@ ‘

1

10147 |J. W. Walker & Co., Houston, Tex.,.. ‘C D. Burbank, Thompsonville, ...... ..
20208 |W..5 <Pingey Suffield, L 5 n sy ot 5 s WS Erout SSaiclhd = oL
10360 |W. S. Pinney, Suffield,..... ..cccc.ons ‘D. i KmessWandsor Eocks, ... ....... 8
10219 |Olds & Whipple, Hartford,........ ... (Olin Wheeler, Buckland,...............
10821 |Olds & Whipple, Hartford,........ ... SEE S Wilcox Wiarkford ... .. ....... .0
10358 |Chas. L. Spencer, Suffield, ..... .. ... F. B. Hathaway, Wifidsor Locks,
10218 101ds & Whipple,; Hartford, . ..scecs [yevvesnsassisnt bealaeds LN
10573 |Olds & Whipple, Hartford,............ (E Rk ey Beneidel vt C .. L. L 8
10410 |Olds & Whipple, Hartford,............ John DuBon, Poquonock,....... ......
10291 (Chas. L. Spencer, Suffield,............. E. S. Seymour, Windsor Locks,........
U g O e AR S IR Sl B |Geo. C. Eno, Simsburyingsl . ... ... ...5
T At T e B e S By S S iy S T John A. DuBon, Poquonock,...........
10111 |Olds & Whipple, Hartford,............ {Erank S- TavlersHarfford, 7 .........4
10182 |[Edmund Halladay, Suffield,........... Edmund Halladay, Suffield,............
10183 Edmund Halladay, Suffield,............ Edmund Halladay, Suffield,............
10382 |Olds & Whipple, Hartford,............ (Statian Agent, ot e
10114 Olds & Whipple, Hartford,............ |Olin Wheeler, Buckland,...............
10180 Olds & Whipple, Hartford,............ T. P. Kinney, Windsor,..............-
10196 |Olds & Whipple, Hartford,........ ... [F. L. Chandler, South Woodstock, ... .-
10112 Olds & Whipple, Hartford,............ |Olin Wheeler, Buckland,.............--
10113 |Olds & Whipple, Hartford,...... ..... Olin Wheeler, Buckland,..............-
TO32T | ios c i e A SRR e s Clinton Spencer, Suffield,............--
10320 |W. W. Cooper, Suffield,.......... .. ..C. F. Tilden, Thompsonville,........--
10280 |C. L. Spencer, Suffield, ... ...coonues. S. O. Ranney, Windsor Locks,.......--
10184 |Olds & Whipple, Hartford,............ A. E. Holcomb, Poquonock..........--
10221 |Chas. L. Spencer, Suffield, ..... .00 F. L. Woodworth, Thompsonville,. . ...
10195 (W S. Pinney; Suffield, ..\ < dvain C. D. Woodworth, Thompsonville, ... .- -
10151 \W. .S, Pinney. Suffield, ... as vii0e, o siinsis G- H. Harman, Suffield;......cc0000--*
10368 Edmund Halladay, Suffield, ........... Edmund Halladay, Suffield,..........--
10507 |Olds & Whipple, Hartford,............ Geo. Rengermann, East Granby,.....---
10572 |[R. W. Cowles, Tariffville,............. NG ase shanitiville oS oL .-
10324 (W. S. Pinney, Suffield)... ... .00 0 0o Pitcher & Phillips, Thompsonville, . .- - - -
10233 |W. S. Pinney, Suffield,.’ ... .l 1. G. A. Douglass, Thompsonville,.....---
10431 |Olds & Whipple, Hartford,..... «asswes/Ci D, €Cannon, Windsor Locks;.....----
10110 |Olds & Whipple, Hartford,............ Frank S. Taylor, Hartford, ........---
10505 (Clinton Spencer, Suffield,..... (3 et E. A. Pomeroy, Suffield,.............*
10319 |[Edmund Halladay, Suffield,...... ..... Arthur H. Humason, Suffield,...... -~

) G COTTON HULL ASHES. 85

;Nas 21.86 per cent. Sample No.10321, contained
cent. of water-soluble potash, but the total per cent. of

20.80.
CORN-COB ASHES.

Sent by J. A. DuBon. Sample from Chas. G. Eno,
Kansas. The ashes are stated to be procurable in
jantity in Kansas and neighboring states.

ANALYSES.
; 7 o

9 i) 2 8 2 2

kel & a9 = @ 4
o Py | O PR B g S&y
29< | B39 AE | 203 & %4 | 52%
H o = 0= = 0o R 8 Ad
$ES | A< g5 | £5F | B & | 882
&Q‘{: = ﬁ E &) > (9

|

48 | .74 5.36 29.24 | $32.00 | $23.25 4.8
g,is ‘ .50 10.71 27.32 | 40.00 | 35.86 5.8
8.38 | .49 10.55 26.88 | 40.00 | 35.29 5.9
6.75 -94 10.54 31.09 | 45.00 | 39.43 5.9
7 83 .87 9.24 23.89 | 40.00 | 30.99 6.1
7.20 EA07 9.13 26.86 | 40.00 | 34.04 | 6.1
1177 .49 14.40 | 25.14 | 43.00 | 36.69 | 6.2
6.89 S0 10.74 29.76 | 45.00 n.84 . 62
6 66 .72 8.2r | 19.98 | 31.50 | 26.35 6.3
8.90 w977 12.27 | 23.92 | 40.00 | 33.59 | 6.3
679 -65 9.57 | 29.88 | 45.00 | 37.49 | 6.3
6.39 75 | 844 | 10.38| 31.50 | 26.16 | 6.4
Z1 o1 (| .89 12.43 | 23.22 | 40.00 | 32.87 | 6.5
6.06 ‘ #1216 7.88 | 23.08 | 38.00 | 29.98 | 6.7
6.17 T.51 9.12 | 22.82 | 38.00 | 29.66 | 6.8
7.55 -89 | 9.98 | 23.64 | 40.00 |- 31.43 | 6.8
9.43 2.35 12.54 | 25.00 | 43.00 | 34.16 | 6.8
6.88 1.02 | 8.Ir .| 23.42| 38.50| 29.52| 6.9
7.04 .50 | 8.23 | 26.50 | 43.00 | 32.95 | 6.9
8.42 ig3 |* "g.35 | 26.88.1145.00 " 34.19 7.0
8.61 | .63 9.59 24.54 | 43.00 | 32.00 | 7.2
B8l 133 5.62 | 17.90| 30.00 | 21.90| 7.3
6.55 .81 8.05 | 23.08 | 40.00 | 29.26 7.3
9.34 1.06 | 12.40 20.30 | 40.00 | 29.99 | 7.4
6.18 o L 21.80 | 38.00| 27.26 | 7.5
6.99 ‘ G0, o S 22.24 | 40.00 | 28.87 75
7.19 | 1.03 8y 22.32 40.00 28.93 ‘ 7.5
7.47 ’ 1.09. | 9.IO 20.30 | 38.00 | 27.21I 7.6
4.82 .78 6.00 22.58 | 39.00 | 27.11 | - 7.6
Bi27: | .51 6.78 24.90 | 43.00 | 30.12 | 7.6
6 87 .92 9.17 2446 |- 42.00=|~ 29 &7 | 2 7.8
7 45 1.05 8.98 20.64  40.00 | 27.45 ‘ 8.0
7-73 ] Hog il 79.17 20.56  40.00 | 27.50 8.0
7:39 . | .79 | 8.39 20.76 | 40.00 | 27.18 | 8.1
3.95 1.87 5.82 12.30 | 25.00 | 16.21 8.5
B i | 5.12 19.46 | 40.00 | 23.14| 93
5.90 .94 | 7.62 | 15.08  38.00| 20.88 10.7
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ANALYSIS.
Water-soluble phosphoric acid, 2.37 per cent.
Citrate * i o ; . 5 .97 %
Insoluble s i ¢ e SR .67 x
Potash soluble in water, s 21:13 G

These ashes contain about the same percentage of potash
as cotton-hull ashes, but less than half as much phosphoric acid.

Woobn ASHES.

In the table, pages 88 and 89, are given nineteen analyses of
wood ashes.

10130 is a sample from the Coe Brass Co. of Torrington.
These ashes cost 15 cents per bushel of 45 pounds, from which
is calculated the ton price, $6.67..

The three samples sent by W. H. Olcott of So. Manchester
represent ashes from heaps which have been leached by ex-
posure to the weather. '

The samples show the usual range of composition. Nearly
a quarter of the weight of sample 10244 consists of sand and
soil, “ gathered ” with the ashes, which explains the low per-
centage of potash. The low percentages of potash in samples
10509 and 10642 are explained in the same way.

Samples 10604, 10605, 10510, and 10727 represent ashes of
low grade and probably partly leached.

The average composition of unleached (and unsanded) ashes
for the last four years has been:

1895. 18¢6. 1897. 1898.
16 Samples. 22 Samples. 21 Samples. 9 Samples.

Potash, soluble in water, 414 51 5% 5%
Phosphoric Acid, . . 14 1% 83 1%
Ttne v 0 35 0 g 15 4 32% 32% 36%
Sand and soil, . I II 10% 5
Charcoal, ; . e 2l 2 1Y
Cost per ton, . g . $10.75 $10.36 $10.30 $9.45%

Ashes are sometimes sold with a guarantee of 5.0 per cent.
of “potash.” This Station, as a rule, determines only the
potash soluble in water; for the reason that only potash which
is freely soluble can be regarded as immediately available to
vegetation. ~Green sand marl, felspar, and glass all may con-

* Excluding one exceptionally low price, the average is $q.82,

' LIME-KILN ASHES. ' ‘' & "0 ‘87
L ‘considerable quantities of “ potash,” but in forms which
{ it up to the roots of plants extremely slowly.

" The lime contained in ashes is often their most valuable
dient for agricultural purposes. A ton of unleaghed
Sod ashes, calculated from the average of the analyses given
ove contains 732 pounds of lime, 111 pounds of pptash, and .
irpounds of phosphoric acid, costing $9.82. Allowmg 5 cents
pound each for potash and phosphoric ac1d3 the pure lime
alcium oxide), in the nine samples, has cost thxrty—qg_ht ?e_nts co 1
r 100 pounds. g i sl BT ashigee T el pal X

LIME-KILN ASHES.

“The two samples, whose analyses appear in the table, p.
, contained 31.38 and 40.48 per cent. of lime, respectively,
ith 1.06 and 0.99 per cent. of potash. Reckoned on the same
asis as in the unleached ashes, pure lime in the one of these
ples whose price is given, cost forty-eight cents per 100
‘pounds, ten cents more per hundred than in wood ashes.

OYSTER-SHELL LIME.

A single sample of this material is included in the table,
age 88. The pure lime contained in it costs 81 cents per 100
ounds. The price quoted is at the rate charged for single
rrel lots of 250 peunds. SN
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SOURCES, ANALYSES, AND COST OF

|

Dealer or Purchaser.

Station No

.

w

g [
B

423

(3

=%

=}

e }

1’3

@

=1

L

o
>

\

Wood Ashes. .

10362 |Allison Co., Fulton St., New York City.lErnest N. Austin, Suffield,
10292 Bowker Fertilizer Co., Boston, per A. G.
Smith, Wethersfield,

Jas. P. O’Connor, Wethersfield,

10107 |F. R. Lalor, Dunville, Ont.,........... John E. Frisbie, Southington,........ ..
10244 F. R. Lalor, Dunville, Ont.,........... T. D. Barclay, Kent, ........ S
10284 |F. R. Lalor, Dunville, Ont.,........... G. A. Isbell, 708 Chapel St., N. Haven,
10604 F. R. Lalor, Dunville, Ont.,........... H. €. C, Miles, Milford,..............
10605 [F. R. Lalor, Dunville, Ont.,. ......... Geo. F. Platt & Son, Milford,..........

10318 George Munroe, Oswego, N. Y ,....... Earl Cooley, Berlin, i i s oe sl .. . . .
10342 George Munroe, Oswego, N. V., ....... |Geo. W. Spicer, Deep River,...........
10839 (George Munroe, Oswego, N. Y.,....... ‘Horace Hurlbutt, Weston,...... .....
10130 |Coe Brass Co., Torrington,...... ..... (Wi J< ' Barber,SHarwintons i . .. . .
10509 T. Potts, Brantford, Ont.,............ J. H. Hale, So. Glastonbury, ...... ...
10642 Thomas Potts, Brantford, Ont.,....... -\J. H. Hale, So. Glastonbury, ..........
10004 (Local Sawmill,. .....cooiiine vunnn. W. H. Olcott, So. Manchester,.... ...
T0X08 localiSawmillic Lo il v bait s § it v srimions |W. H. Olcott, So. Manchester,.........
0I5 Local' SawWmill, ... ool viiovo s vrss s pasnns W. H. Olcott, So. Manchester,.........
RODOZR . o s o e . Lo i e Thomas L. Craik, Greenfield Hill, . ... ..
L e R A R o S R A. E. Hollister, Glastonbury,...........

10727 Mr. Smith Wethersfield,

‘Thomas H. L. Tallcott, Glastonbury, ...

Lime-kiln Ashes.

10376 East Canaan,..... sa
10848 |A. S. Farnham & Bros., Cheshire, Mas:.,

Daniels Bros., Middletown,
John W. Palmer, Stamford,

Oyster-shell Lime. I
10359 Edward Austen, Suffield,.......... ... 'F. B. Hathaway, Windsor Locks,.. .

LAND PLASTER.

A sample, 10477, sent by A. H. Clark, Poquonock, drawn
from stock of Olds & Whipple, Hartford, contained:
Water,

. : 5 2 . 6.29 per cent.
Insoluble in acid, sand, etc.,

3 o.74
Calcium sulphate, hydrated (gypsum), 78.46 £
Calcium carbonate and other matters, by

. difference, 14.51 L

Total, IO0.0_O

The cost is $10 per ton.

This has the composition of Cayuga or Onondaga plaster.
Nova Scotia plaster contains but little, if any, carbonate of
lime, ’

/
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WooD ASHES AND OF LIME-KILN ASHES.

|
|

. g g
) S " £ o
¥ 53 £ g g g
53 o £3 EX: § 3
p_g:c g 5] 8< (?)IIJ 5 | S
S ,1 LR F - L. T
|
.88 $9.50
1.26 28.45 17.31 7.06 0.8
1.18 31.99 17.61 3.49 0.98 10.00
1.28 46.51 22.54 3.40 0.64 10.50
1.46 28.90 16.38 23.17 2,76 10.00
1.30 39.79 19.44 3.86 112 9.50
I' 13 34.65 20.78 3.39 1.30 10.00
P13 37.14 23.38 3.34 E67 10.00
1.66 35.76 21.27 6.39 3.3T 10.00
I.41 34.46 21.09 6.20 125 10.00
132 34.35 20.67 4.60 1.52 9.50
2.44 37.95 28.24 2 60 3.10 6.67
3 1.25 23.54 | 14 29 19.60 .27 8.00
h 1.60 27.74 18.10 20.49 3.54 8.00
3 0.79 14.43 8.18 *36.50 5.26 Boin s
.42 B s 19.20 12.19 26.03 I.11
.68 1.15 25.41 | 14.37 38.66 3.91
.85 I.51 40.14 22.29 7-39 1.07 9.50
.07 0.75 47.20 26.56 | 1.78 0.49 s
.36 0.88 47.55 25.37. | 2,12 0.95 11.00
.06 o. 31.38 23.29 | 1.64 5.21 PR
.99 o.g 40.48 18.71 " | 2.39 3.02 5.50
61.64 8 89 6.28 10.00
Bat Guano.

10188. This material, sent by Olin Wheeler, Buckland, is
found in caves where bats resort in large numbers. The sample
- had the following composition:

o8

Bat Guano.
: 10188
Nitrogen as nitrates, 3 : i g 3 ; 1.50
L Ammonia, . A 3 g : . .58
i Organic, . A : i £ 3 2.87

Total Nitrogen found, . : 1 : : ! 4.95
& guaranteed, . 5l

* Water, 26.93,
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Bat Guano.

Phosphoric Acid, soluble, - . ¥ . : .45
L reverted, . : 3 . . 5.98

U insoluble, . 5 A - ¥ 4.93
Phosphoric Acid, total, W M 11.36
Potash as muriate, . . U . .49
Ly sulphate, Y ek ) Y .26
Total Potash found, 5 % 3 3 ; B 278

Chlorine, . . 2 " - 3 : . : .20

The organic nitrogen of bat guano comes almost entirely
from the chitinous wing-cases of insects and is known to be
very inert as a fertilizer. It is almost entirely insoluble in
pepsin solution.

STREET SWEEPINGS.

10129. A sample sent by P. P. Hickey, Burnside, is stated
to consist of the sweepings from asphalt pavements in Hartford,
offered as a manure.

The analysis is as follows:

Water, . 2 . s . : ¢ 3 7.
Organic and Volatile matters,. ; : : . I10.70
Sand and Soil, 2 ? : . . ; v " 66.60
Other Mineral Matter, . . ; . 2 : 8.22

[ 100.00
In the Organic Matter, Nitrogen, . : : i 0.19
In the Mineral Matter, Phosphoric Acid, : ] 0.15
Potash, . . 2 . . § ; 007

GroUND WEED SEED.

10154. A sample sent by A. N. Farnham, New Haven,
contained:
Nitrogen, . » ; . . . { ) J 2.73
Phosphoric Acid, . : : 3 ‘ 5 g 1.16
Potash, . A X 3 E 3 i . : 0.87

This material is stated to be the ground residue left from

the cleaning of grain, and it was proposed to use it in the
compost heap.

ROTTED PEAT. ; 91

RorTED PEAT.
8997 and 8998. Samples taken from a peat swamp in East
aven by E. E. Burwell of New Haven. The first represents

~ the upper layer, taken between one foot and two and a half
~ jeet from the surface. The second was taken between two

~ and four feet down.

gt ANALY SES.

; 8997 8998
Water, . E § % . E . 35.54 34.18
*QOrganic Matter, . . : 3 : 53.05 58.87
Mineral Matter, soluble in Acid, . : 7.01 6.55

£ insoluble in Acid (sand and soil), 4.40 0.40
: 100.00  100.00
* Containing Nitrogen, . 2 ) § 1.85 1.41

» The lower layer contains less sand and more organic matter
- (humus), but this has less nitrogen in it than the surface layer.

. Japoo FIBER.

© 10003. Bought for experiment of the American Jadoo
~ Fiber Co., Philadelphia. Cost, delivered, $1.10 for a package
~ containing 24 pounds of the material.

. This is claimed to be “a new growing substance for plants
~ of all kinds,” made by boiling peat moss or other suitable
- fibrous or spongy material with a fertilizing composition,
- straining and partially fermenting the product. Its manu-
facture is covered by patent.

~ The sample bought of the company had the following com-
position: :

Water, 71.57 per cent.
Organic Matter, 25.82 4
Sand and Soil, ' A 0.59 4
Soluble Mineral Matter, : p £ 2.02

I00 00

The material contained 0.29 per cent. of nitrogen, 0.18 per
cent. of phosphoric acid, and .09 per cent. of potash.
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REVIEW OF THE FERTILIZER MARKET,
For THE YEAR ENDING OCTOBER 31, 1898.

By E. H. JENKINS.
NITROGEN.

Nitric Nitrogen.

The wholesale New York quotation of nitrogen in this form
in November, 1897, was 10.1 cents per pound. It rose at first
gradually, and then sharply on account of the demand for the
gunpowder manufacture and increased freight risks caused by
the war, and was quoted in May, 1898, at 17.1 cents. It fell

- quickly thereafter to 9.1 cents in September, and rose in Oc-
tober to 9.6 cents per pound.

The average of the monthly quotations for a number of
years — from November 1st to November 1st has been as fol-
lows:

Year, ‘ % 4 1898 1897 1896 1895 1894 1893 1892 189I
Average quotation,
Cents pr. 1b., wholesale,11.0 11.4 11.1 11.4 13.0 12.7 12.1 12.9

The retail price of nitrogen in nitrate in this state at freight
centers, as shown on page 22, has been about 13.5 cents per
pound. :

Ammonic Nitrogen.

The wholesale New York quotations of nitrogen in form of
sulphate of ammonia have ranged during the year between 10.9
cents and 12.6 cents per pound. The average of the monthly
quotations has been 11.9 cents.

The corresponding averages of previous years have been:

Yéar,™. - s - . 1898 1897 1896 1895 1894 1893 1892
Average quotation, w/ole-

sale, cents per pound, 1161, 10 Sy 14.3'17.3 ; 400 O 7
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“is but little demand for sulphate of ammonia i.n
nnecticut retail market, and at retail, nitrogen in this
‘a5 is seen on page 24, costs considerably more than

from 14.3 to 15.5 cents per pound.

Organic Nutrogen.

he wholesale New York quotations of nitrogen in the forms
blood, black or low grade blood, anq concentrated tank-
ve for each month in the year are shown in the table on page
The fluctuations have not been large.
he nitrogen of red blood has cost at wholesale — the
age of twelve months’ quotations—o0.3 cent per pound
in 1898 than in 1897, that of black blood 0.2 cent more,
hat of concentrated tankage 1.7 cents more.
These forms of organic nitrogen do not meet with much
in our retail market. .
Low grade tankage, fish, bone, and especially cotton-seed
al are the forms most used by those who mix their own
izers or apply fertilizers to their land unmixed.
Cotton-seed meal, as shown on page 25, has been the cheap-
form of quickly-available organic nitrogen in our market.

ProspuATIC MATERIALS.

Rough bone, which was quoted at $17.50 per ton wholesale
the winter months of 1898, rose to $19 in June, at which
it has been quoted till November.

- Bone meal was quoted November 1, 1898, at $21.50 per ton,

ollar more than in November of 1897.

~ Sulphuric acid, 66°B. rose from .97} in November, 1897,

1.47} in May, 1898, and has been quoted at that figure till

he time of this writing, November, 1898.

Available phosphoric acid, in form of dissolved South Caro-

na phosphate, quoted at 2.53 cents per pound wholesale in

vember,” 1897, ‘fell in April, 1898, to 2.36 cents, but has
en since then to 3.13 cents per pound.

- The figures given on page 28 show that available phos-

horic acid in form of dissolved bone black has cost at retail in

his state from 6.0 to 6.9 cents per pound, while in form of dis-

ed rock phosphate it has cost from 3.1 to 4.6 cents per pound.
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Porasn.
Muriate of Potash.

The average monthly wholesale quotations of potash in this
form have been 3.64 cents per pound, through the year, being
fixed, like those of the other German potash salts, by the Ger-
man Kali Works.

The retail price in Conneeticut, as shown on page 31, has
ranged from 3.8 to 4.5 cents per pound.

The Double Sulphate of Potash and Magnesia.

The average monthly wholesale quotation of potash in this
form has been 4.09 cents per pound uniformly through the year.
- The retail price of potash in this form in Connecticut, as
appears on page 31, has ranged from 4.9 to 6.8 cents per pound.

High Grade Sulphate of Potash.

The average monthly wholesale quotation of potash in this
form has been 4.10 cents per pound, uniformly through the
year.

The retail price in Connecticut, as appears on page 3I,
has ranged from 4.6 to 5.1 cents per pound.

These quotations are taken from the ““ Oil, Paint, and
Drug Reporter,” published in New York. The weekly quota-
tions for each month are averaged, and this average is taken as
the quotation for the month.

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

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

Sulphate of ammonia, nitrate of soda, and the potash salts are
quoted and sold by the pound, and generally their wholesale
and retail rates do not differ very widely.

Blood, azotin, and concentrated tankage are quoted at so much
“per unit of ammonia.” To reduce ammonia to nitrogen,
multiply the per cent. of ammonia by the decimal .824 (or multi-
ply the per cent. of ammonia by 14 and divide that product by
17.) A “ unit of ammonia ” is one per cent., or 20 pounds per

REVIEW OF THE FERTILIZER MARKET. 95

'ﬁstrate: if a lot of tankage has 7.0 per cent. of nitro-
valent to 8.5 per cent. of ammonia, it is said to contain
of ammonia, and if quoted at $2.25 per unit, a ton of it
+ 81 x 2.25 — $10.13. :

S?m “ ammonia ” is properly used only in those cases
. the nitrogen actually exists in the form of ammonia, but
‘usage of the trade to reckon all nitrogen, in whatever
pccurs, as ammonia. ;

facilitate finding the actual cost of nitrogen per pound
‘the cost per unit of ammonia in the market reports, the

ing table is given:

a at $3.00 per unit is equivalent to nitrogen at 18.2 cts. per 1b.

2.90 ‘e : i 17.6 B
2.80 % 4 b 17.0 3
g0 i b 16.4 b
2.60 ok a 15.8 i
Biso < A = 15.2 -
2.40 = 4 - 14.6 A
2.30 a 44 b 14.0 &
@20 + s ¥ 13.4 &
2.10 & e g 12.8 &
2.00 L % pe 12.2 Y
RERL00 £ s A% 11.6 £
1.80 S ve 8 1.0 e
1.70 Ly b & 10.3 i
1.60 £t X e 9.7 4
1.50 £ kg § 9.1 £

of nitrogen, though it varies somewhat in quality. With
per cent. of nitrogen (equivalent to 25.25 per cent. of
ia).

juoted at 2.6 cents per pound, Nitrogen costs 12.5 cents per pound.
2.5 “ “ 4 8 «

2.4 “ ‘e " n oy o 5 “

2.3 o e ‘e Il-l ‘o

2.2 ‘e o ‘e 10 6 ‘.

2'1 o “ . ‘e IO 1 o

2.0 ‘e o ‘e 9.6 “

Commercial nitrate of soda averages 95 per cent. of pure
nitrate, or 16 per cent. of nitrogen.
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If quoted at 2.5 cents per pound, Nitrogen costs 15.6 cents per pound.

2.4 = 1 15.0
o 2.3 ‘e € e 14.4 L T E)
‘o 2.2 ‘s ‘e ‘e 13.8 6
‘ot 2.1 “ L ¥ N ‘e 13.2 o
.
‘e 2‘0 “ ‘ Py e 12'5 ‘e
u. 1.9 e R o 11.9 '
“ 1.8 3 : ke e 11.3 “
X3 1.7 ‘ot ‘e " -[0.6 ‘o
“ 1.6 “ ' s ‘e 10.0 ‘@
‘o I 5 e € ‘e ‘e 94 ‘e

Commercial Muriate of Potash usually contains 50% per
cent. of “actual potash,” or potassium oxide.

If quoted at 2.20 cents per pound, Potassium Oxide costs 4.35 cents per 1b.

Jas 2.15 £ 2 A S £f
£ 2.10 £ L ATRE 5
£ 2.05 o & SR .00 %
O 2.00 se 54 i 3.06 r
<€ 1.95 o2 L e B e
ik 1.90 59 £ YRYSE6 &
£E 1.85 < £ & SF S 66 L
& 1.80 e 4 i 3086 s
i 1.75 s i 'if,13:46 &
£ 1.70 e & 236 5t

High Grade Sulphate of Potash, as it is found in the Con-
necticut market, contains about 49.2 per cent. of actual potash.

If quoted at 2.50 cents per pound, Potassium Oxide costs 5.1 cents per 1b.

ot 2.45 ‘e “ G i @
‘@ 2.40 “ - e 5 ) @
I 2.35 K e SR “
‘e 2.30 ‘i e ot 4.7 ‘e
0 2.25 e o LR G “
o 2.20 (T “ “ 45 “
“« 2.15 ‘e “ ‘e 4.4 ‘e
“ 2.10 “ “ 3 ‘o 4.3 “
“ 2.05 ‘e 3 o “ 4.2 «
3 2'00 e ‘e o 4.1 ‘o

The Double Sulphate of Potash and Magnesia has about
264 per cent. of potassium oxide.
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ts per pound, Potassium Oxide costs 3.77 cents per Ib,

“ 3.96

AR (i
“4.34 =
o 4'53 “t
‘e 4'72 ‘e
e 4.90 o

four weekly quotations for that month.
sumed to contain 20.8 per cent. and
cent. of nitrogen, muriate of potash 50}
ate 49.2 per cent., and double manure
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WHOLESALE PRICES oF FERTILIZING MATERIALS,

November, ......
December,.......
January,.: «asles,
Hebiuary. ..ol
Magelpd ol o e by
Aprill S ey Dk

Alipyste o Sl
September, .. ..
Octobery. .o s«
November, ......
December,.......

October,. ........
November, ......
December, ......

Bueust ooy

Angust, ol ok
September,......

Cost of Nitrogen at wholesale in

Octaber. /0 5. .

Dried Orr
Blood. | . i
e o 4 g |
Y ‘..% -24‘: E s =
s 8215 8 r 5 T B
Sis3/98/33|85 (28|88 38
AR PR PR Y
AR AR AR SR AR AL
KO |BS [<0 loO" 28| &8 (26 |ad8 |
14.1[13.1“14.0: 12.3|13.2| 16 4?4.131 5.04‘
13.5/12.4/13.1 12,3/ 12.9 16.04.13| 5.04/
12.7/12.2/13.0 12.3/12.1/15.0 3.54 4.24.
I1.9|IL.2|....|12.3/11.4 15.0/3.54 4.24
12.110.5 ... -112.3{10.415.0/3.59| 4. 32|
11.7i10.6; s .j12.3 10.3|15.0/3 59(4 321
12.1/10.8..../12.3/10.5/14.3| 3.59, 4.32
11.7/10.9 ..../12.3/11.0/13.63.59/4.32
11.6| 10.7\ S ‘ 12.3/10.9|13.4|3.60|4.32|
I1.5/10.2|.... 12.3/10.8/13.1/3.60 4.32;[
¥ 11.8‘10.2 <.+ 12.3/11.3/13.0(3 60|4.32|
11.81 10.2 ....‘12.3 11.7/12.2|3.60|4.32|
IL.7( '9:9] «.-|12.3]12.6|12.0 3.6014.32‘
I1.7| 9.8/... [12.3/I1.1/12.0/3.60 4.32’
11.0 9.8‘ +...|12.3/10.8|11.6/3.60 4.32i
2 10.8‘ 9.8/..../12.310.7/11.3|3.55 3.99.‘
10.8‘. 9.8|.. |12.3/10.7| 11.5|3.53] 3.87
10.8} 0.8/%.5 i) 12:5 I°'7JH‘I 3.60(3.94
10.7| 9.9|- 12.3/10.9 10.8/ 3 60|3.94
10.5/ 9.8|..../12.3/10.8| 10.8/3.60| 3.94
10.5 9.8"... |12.6/10.8/10.8| 3.60| 3.94
10.5/ 9.8/ ... .| 1I.4/10.8| 10.7/3.60|3.94
10.2| 9.1 , 9.5/10.8 10.5| 3.60 3.94(
10.3 9.0/ ....| 9.5/II.3/10.5|3.60/3.94
11.0[10.1|....| 9.4{11.6/10.83.50/3 94
11.2(10.8|... | 9.5/12.1/10.4 3.59!3 94
Al 10515 Vo3 d RS 170 7] 12.1}11.0 3.59 3.94
10 6/10.0(....| 9.4|I1.9/11.0|3,59/3.94
10,5{10:3} .+ || ‘94 11.9‘ 10.9 3,591 3.04|
10.5( 9.9|....| 9.4 12.310.8| 3.60| 3.97!
10.3| 9.7/ ... | 9.9/11.5 10.7/3.64/1.00|
0.3 gl i g 9"11.0‘ 10.31 3.64 4.09
10.7/10.1| . ...| 9.9/10.6/10.2(3.64 4.09|
& 980 (8 o) et 10.1]10 5/ 9.7/3.64 4.09|
IT.8/11.3].... 11.5 10.5 10.4|3,64 4.09
12.0/11.8....|11.7 10.5/10.5 3.64 4.09,
11,9 10.3 ....|I1.7/10.1 10.9| 3.64, 4.09|
¥1.7|I10.5 ....]1;.7 10.3| 11,3, 3.64 4.09
I1.7/10.5.... I1.7/11,3|11.5|3.64]/4.09|
.| 11.6/ 10.4 ....{11.6 10.312.4] 3,64 4.09
10.0| I0.2 ....‘11.4 I1.112.1{3,64 4.09
.|10.8/10.5/ . .../ 1.5/ 11.9/ 11.4]3.64 4.00|
10,9/ 10.6/ . ...|I1.7|17.1 11,5 3,64|4.00|
b5 405 | IoABJ e 11.7/11.5/12.1 3.64‘4.09‘
10.8 10.3/..../IL.7| 9.9 12.1|3.64 4.09
10.8{10.5 ....|11.7| 9.2|12.3]3.64 4.09
10.8/10.5 .../ 11.7| 9.1 12.6/3.64/4.09
10.8I 10.5.... IL.7| 9.6 12.33.64 4.09,

at wholesale in

Potash,

High Grade Sulphate of
Cents per pound.

4.10

| 4.10
| 4.10
| 4.10

phoric Acid in
h Carolina Rock.

Cents per pound.

Available Phos
Dissolved Sout

|
|
|

D0 L LW W

2.55
2.53

2.56
3.13

B
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ON THE PURCHASE OF FERTILIZERS.

By E. H. JENKINS.

The only rational way to buy fertilizers — or anything else
—is for purchasers to make: their own schedule of valuation im-
mediately before purchasing, thus getting figures which are
strictly correct for their special circumstances, and which en-
able them to compare accurately the different forms of plant
food offered to them, with reference to their cost.

" To illustrate: In the schedule of “ trade values ” given on
page 17, soluble phosphoric acid is priced at 4% cents, and
reverted phosphoric acid at 4 cents — figures justified by the
average prices of plain superphosphates for the half-year pre-
vious to making the schedule. But by getting quotations from
a number of dealers and paying cash, certain farmers have,
during the spring of 1898, bought available phosphoric acid in
this form for 3.1 cents per pound. On the other hand, others
have paid 6.8 cents per pound for it, in form of dissolved bone
black.

There is no known difference between the two forms in re-
spect to their value as plant food, and the buyer has paid in
the one case more than twice as much for the same quantity
of plant food as in the other.

If available phosphoric acid in form of unmixed goods costs
6 cents per pound, it may be cheaper for the buyer to get a
factory mixture containing nitrogen, phosphoric acid, and
potash. If he can get available phosphoric acid for three cents -
a pound it may pay him to do his own mixing, or better, per-
haps, apply the chemicals unmixed.

The farmer goes into the market to buy plant food in forms
which have a suitable mechanical condition and are available to
crops, at as low a price as he can. ;

The mixed fertilizer has no special virtue in it because of its
being a mixture. Whether the forms which contain the plant
food are mixed before application or not is a circumstance

which affects the cost of application or the cost of the in-
gredients, but does not affect the availability to crops of the
plant food itself. Where fertilizers are applied broadcast it
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may often be cheaper to apply each raw material separately
than to buy them all in a ready-made mixture, or to prepare a
mixture on the farm.

No general rule can be given, but the farmers in any com-
munity can yearly determine these things for themselves, by
jointly securing quotations for mixéd fertilizers and fertilizer
chemicals from a number of manufacturers before the spring
work begins, and by buying together.

There is no apparent reason why members of granges or
other associations in one neighborhood should not more gen-
erally combine and secure from a number of manufacturers
bids for a considerable number of tons, or of car lots even, of a
fertilizer having a given guaranteed composition, made from
certain specified raw materials, with a rebate provided for any
failure to meet the guarantee, and at a specified cash price.
This practice, which is quite common in other states and
which has been adopted to a limited extent in Connecticut, with
great advantage to the farmer, deserves more attention by those
who prefer to buy mixed goods rather than raw materials.

At present in many of our towns a large number of brands,
made by different firms, are sold in small lots to the members
of the neighborhood at prices which are from 50 to 100 per
cent. above the cash ton price of the real plant food contained in
them. :

Tf it is granted that this number of fertilizer agents is neces-
sary, that each of the brands sold has a special merit for some
particular crop, and if — as is too often the case — the seller
must wait six or nine months for his pay, these prices are, per-
haps, justified.

It is, however, quite certain that one, two, or three brands,
at most, of concentrated mixed fertilizers containing the best
forms of plant food — none of them so-called “ cheap ” ferti-
lizers — would perfectly satisfy the agricultural needs of that
community.

Tt is also certain that if this supply was made by one firm
rather than by half a dozen different ones, the work of manu-
facture and sale could be more cheaply done.

Further, it is certain that if a number of firms made bids for
doing the work, a still further reduction of cost to the farmer
could be made; and, finally, if purchasers would not call on
dealers or manufacturers to do a banking business for them, as
well as a fertilizer business, by carrying their notes for three,
s5ix, or nine months, the cost of mixed fertilizers to the farmers
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THIRD

required by law, I herewith present the third annual
f this Station on Adulterated Food Products.
j Very respectfully yours,

S. W. JOHNSON, Director.

THE CONNECTICUT FOOD LAW.

CHAPTER CCXXXV.
PusLric Acrs, JANUARY SEsstoN, 180s.

regulating the Manufacture and Sale of Food Products.

icted by the Senate and House of Representatives in General
ly convened:

v 1. It shall be unlawful for any person, persons, or cor-
- within this State to manufacture for sale, offer, or expose for
e in his or their possession for sale, or to sell, any article of
h is adulterated or misbranded within the meaning of this act.
2. The term food, as used in this act, shall include every
used for food or drink by man, horses, or cattle. The term
ded, as used in this act, shall include every article of food
article which enters into the composition of food, the pack-
label of which shall bear any statement purporting to name
edient or substance as not being contained in such article,
tement shall be untrue in any particular; or any statement
ng to name the substance or substances of which such article
e, which statement shall not give fully the names of all sub- -
contained in such article in any measurable quantity.
3. For the purposes of this act, an article shall be deemed
ated:
t, if any substance or substances be mixed or packed with it so
reduce or lower or injuriously affect its quality or strength;
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Second, if any inferior substance or substances be substituted
wholly or in part for the article;

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; J

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
purchaser or consumer;

Seventh, if it consists, in whole or in part, of a diseased, filthy, de-
composed, 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) In 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 Connecticut suspected of
being adulterated, at such times and places and to such extent as it may
determine, and may appoint such agent or agents as it deems necessary,
who shall have free access, at all reasonable hours, for the purpose of
examining into any place wherein it is suspected any article of food
adulterated with any deleterious or foreign ingredient or ingredients
exists, and such agent or agents upon tendering the market price of
said article may take from any person, firm, or corporation samples of
any article suspected of being adulterated as aforesaid, and the said
station may adopt or fix standards of purity, quality, or strength when
such standards are not specified or fixed by statute.

Sec. 5. Whenever said station shall find by its analysis that adul-
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ducts have been on sale in the State, it shall forthwith
acts so found to a grand juror or prosecuting attorney of
' ch said adulterated food product was found.
» said station shall make anannualreportto the governor
d food products, in addition to the reports required by
not exceed one hundred and fifty pages, and said report
uded in the report which said station is alread}f authorized
‘make, and such annual .reports shall be su.bmltted to the
embly at its regular session. ' g s
i ig;o carry out the provisions of this act, the additional sum
undred dollars is hereby annually appropriated to said
>'Agricultural Experiment Station, which sum shall be paid
rterly installments to the treasurer of the board of control
n, upon the order of the comptroller, who is hereby
draw his order for the same.
ny person who, either by himself, his agent, or attorney,
ent that the same may be sold as unadulterated, adulterates
oducts for man, or horses, or cattle, or, knowing that the
heen adulterated, offers for sale or sells the same as un-
m‘ without disclosing or informing the purchaser that the
v adulterated, shall be fined not more than five hundred
mprisoned not more than one year.
o action shall be maintained in any court in this State on
sale or other contract made in violation of this act.
\ll acts and parts of acts inconsistent herewith are hereby

-5

June 26, 1895.

OF THE STATION UNDER THE FOOD
LAW.

irth, fifth, and sixth sections of the foregoing act lay
ties upon this Station as follows:
‘make analyses of food products suspected of being

/henever it shall find by its analysis that adulterated
ducts have been on sale, it shall forthwith transmit the
ound to a prosecuting officer in the town where the
*rated food was found.

EThe Station shall make an annual report.

law also provides that the Station may adopt or fix



106 CONNECTICUT EXPERIMENT STATIOI&“REPORT,. 1808.

SAMPLES COLLECTED BY THE STATION.

During the year beginning August 1, 1897, authorized
agents of this Station visited twenty-eight towns and villages
of this State and purchased samples of food products for ex-

amination at this Station.

These places were'distf'ibuted as follows :

Litchfield County, .
Hartford “
Windham s
Tolland e
New London **
Middlesex =
New Haven ‘¢
Fairfield £

By this means there have been bought and examined 887

samples of the following names or kinds :

Jelly,

Jam,q.

Tea, .

Coffee,

Ginger, . : :

Spices in boxes, Pepper, .
Mustard,
Red Pepper, .
Nutmeg,
Cinnamon,
Allspice,
Cloves, .

Tapioca, Sago, etc.,

Malt liquor,

Sausage,

Honey,

Maple syrup,

Milk, .

Cream,

Canned soup, .
Canned vegetables, .
Chili sauce,
Mince meat,

Total,

No. of Places.

N
QJIO\OON-P O W H =

No. of Samples.

109

894
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 In studying the chemical composition and microscopical
sharacters of genuine spices from different localities, there
ave also been analyzed the following number of samples,
ost of them drawn from original packages in the posses-

~ sion of importers : '
{Bi‘o P No. of Samples.

Black pepper, . 5 : : p 14
Pepper by-products and adulterants, . 6
White pepper, . . : 2 A : 10
Cayenne pepper, . 3 - : : 8
Ginger, . " S . 2 ; o4 L8
Ginger by-products, : s - : 3
Cloves; . . : 3 8
Clove stems, 2
Ceylon cinnamon, 6
Cassia, 2
Cassia buds, 2
Allspice, 3
Nutmegs, . 6
Mace, k . ’ . 7
Miscellaneous spice adulterants, 10

Total, 126

. It has been our aim to collect as large a number of brands
~ as possible of each of the food products examined, without
. trying to select the cheaper kinds, which are presumably
~ more likely to be adulterated. 3

~ In every case where certain proof of adulteration was
~ found, the facts, as required by the law, have been forthwith
~ transmitted to a grand juror or other prosecuting officer of
~ the town or borough where the adulterated food products

~ were sold.

=

- SAMPLES COLLECTED BY THE STATE DAIRY
COMMISSIONER.

The office of Dairy Commissioner was established by an
act of the General Assembly, approved April 3, 1886. By
~ this and supplementary acts the commissioner is charged
. with the enforcement of laws regulating the sale of three
- articles, viz., butter, vinegar, and molasses.

4 From the beginning this station has done gratuitously all
~ the chemical work desired by the commissioners, and has
- given expert testimony in court as required.
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During the twelve months covered by this report there
have been examined for the present commissioner, Hon, JiiB,
Noble, two hundred and three samples of molasses, thirty-
two samples of vinegar, and seventeen samples of butter anq
imitation butter, making a total of two hundred and fifty-
two.

It thus appears that, exclusive of cattle feeds, the station
has examined during the past year twelve hundred ang
sixty-five samples of food products,

The results appear in detail in the following papers.

JTELETES:
By A1, WinTon, A. W. OGDEN, aAND W. L. MiTcHELL,

Pure fruit jelly is a clear, gelatinous product made entirely
from the fruit specified and cane sugar. Jellies which are
offered for sale containing any other ingredients than these
should be distinctly labeled as imitations or compounds in
order to meet the requirements of the pure food law.

‘ ADULTERANTS.

These may be classified as follows :

L. Gelatinous Materials.— Such as starch paste, gelatine,
agar-agar, and apple jelly. Agar-agar is a general name for
the gelatinous materials prepared in Japan, India, and other
Eastern countries from Sea-mosses. Like starch paste, it has
little taste or color, and serves merely to stiffen the artificial
jellies in which it is used. Apple jelly has a yellow color
and a fruity flavor. By the admixture of dye stuffs and
flavoring extracts it is readily transformed into counterfeit
“currant jelly,” “raspberry jelly,” etc.

2. “Sweeteners.”— Glucose or corn syrup is commonly
used because of its cheapness. Tt is much less sweet than
cane sugar but is equally harmless. Saccharine, a sweetener
prepared by chemical process from coal-tar, is now extensive-
ly advertised in the trade journals for use in food prepara-
tions. Although it costs about $15 per pound it can be

profitably used in place of cane sugar, since it is about 500
times as sweet. Saccharine has no nutritive properties and
in this respect differs from both cane sugar and glucose,

3. Coloring Matters.— Coal-tar, or « aniline,” dyes (ma-
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' olin, Bordeaux B, etc.), cochineal, and possiblly
bl (’1 es, are used in jellies. Some of the coal-
y P b};er; shown to retard, in a marked degree,
'bazgi estion, and none of them, with our present
. bgc;, regarded as a fit ingredient ‘for.foo‘c‘l.‘ But,
: ,'Ca}'l s or not, dyes serve to make jellies “appear
'mJuno:ter valu:e ” than they really are and there-
4 gfiii?to the pure food law, are adultergnts. 4
wit Flavors— Artificial extracts, or fruit ethers(,i. or
iellies as well as soda water syrups an(.i candies,
x?:d by mixing ethers and other chem1ca.ls in various
ns. Although these mixtures_ are cla1m.ed to He
lly identical with the true fruit flavors, it 1151‘1tail );
a lively imagination to detect a resemblance, eithe
3 (fz"d.:ffl:i‘he acidity of jellies prepared frona ; :tarc;lr;
agar-agar, and gelatine is secur.ed b}.r the addi 1o:dd
tartaric, or other acids. Apple jelly is of course
t ch admixture. .
[ Ei';enfzzrz'cszlll Preservatives— Salicylic ac.id is the cc;lmmon
vative for jellies. Possibly benzoic and sulphurous
 are also used.

& { T
NATION OF SAMPLES OF JELLY FROM THE CONNECTICU
MARKET.

renty samples have been examined which may be
ped as follows :

Sold in Sold in Total.
bulk. labeled
packages.
20
ies not found adulterated,.... — 20 ;-
idulterated jellies, ......c...... 10 33 :
Jellies marked ‘“ compound,” etc., =
70

Methods of Examination.

7. Into a flat-bottomed aluminum dish, 8 cm. il.l diameter, contain-
glass stirring rod, both of which have b‘eer} weighed tog;ther, a:;
ht two grams of the jelly, ten grams of ignited §and and 50 tc.c. b
The dish is then placed on the water bath an'd its contents st 1(1;1‘ 4
the jelly has completely dissolved. The solution is e\;apo;;aue Lo
ess, being stirred when the mass begins to stiffen to break up
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lumps and mix the sand. The dish and contents are then heated in a
drying cell at ro0° C. till the weight is constant.

By this method the drying is completed in nearly every case within
fifteen hours, whereas in trials made without sand or without preliminary
solution in water the jelly continued to lose in weight appreciably even
after drying several days. F

A sk is determined by burning below redness.

Nitrogen is determined by the Kjeldahl method.

Polarization, for the detection of glucose, is done as described on
page 158, ) J

Detection of Dyes.— A’portion of the jelly is boiled with from one to
three parts of water (according to the thickness of the jelly) until the
lumps have disappeared. About 25 cc. of this jelly solution are made
strongly alkaline with ammonia and shaken for some minutes with color-
less amyl alcohol. Another portion is mixed with a few drops of hydro-
chloric acid and shaken in like manner with amyl alcohol. The clear
alcohol layer is separated in both cases and examined for dyes.

If fuchsine is the only dye present the alcohol separated from the
alkaline solution is colorless but acquires a magenta color on acidifying
with acetic acid, addition of strong hydrochloric acid changes the color to
yellow. If no appreciable amount of color is extracted from either the
alkaline or the acid solution, further search for dyes is abandoned, but if
in either case the alcohol extract is orange or red, or if addition of acetic
acid develops a color, dyeing tests with wool are made.

The presence of a coal tar dye should not be affirmed until the color has
been fixed on wool and the wool has been washed in boiling water, dried
and tested according to the scheme of Witt and Weingaertner. *

In carrying out the dyeing tests the amyl alcohol solution is first evap-
orated to small volume in the presence of a thread of wool. If this treat-
ment does not fix the color on the wool, water is added and the evapora-
tion repeated. Some coal-tar colors are more readily taken up by wool
from an aqueous than an alcoholic solution. The dye extracted from
one sample examined did not dye wool at all until the amyl alcohol had
been entirely removed by evaporation. and the residue had been taken
up in water. '

A colored amyl alcohol does not prove the presence of a coal-tar color,
as we have found that red coloring matters are extracted by this solvent
from acid solutions of pure raspberry and grape jellies. These solutions,
however, do not dye wool when treated as above described.

When the acid amyl alcohol extract has an orange color and coal-tar
dyes are not found, test is made for cochineal by the uranium acetate
method.} Cazeneuve’sscheme for the detection of dyes} and the mercuric
acetate methods of testing for acid fuchsine,§ which are so often em-

*Girard et Dupré, Analyse des Matiéres Alimentaires et Recherche de leurs
Falsification, pp. 583-593.

1 Ibid, p. s8. 1 Ibid, p. 174. §1bid, p. 169.
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o examination of wines, are not satisfactory i'n thc? case of
: fltration is difficult and the reactions often indecisive.

; ulars with regard to the kinds of jelly, the malziufa;c(i

alers, prices and (in the case of the adul.terate a
e; 'ell’ies) the materials, other than fruit and cane
iégted, will be found in Ta‘Ples Tl .and I11. h;i‘ge
of the chemical analyser; (t\;x;m;:ilf are of interest ¢ y
7 iven in Table IV.
,o;l 1{;2%3;: illies were made in the household, al}lld
a;dulterated samples were factory products. | The
ts detected were, starch paste, other gelatinous
(pi'obably apple jelly), glucose, I.nagenta‘ ar.xd Othefi
r dyes, cochineal and salicylic acid. Artificial frui
‘iwg;re evidently present in many of the"samples, t'>ut
other than taste and smell were applied. Gelatine
ot i ase detected.
'tu:)fa?gecspurious jellies contained only one adulterant
in others not less than five adulteran.ts were .present.
ples Nos. 9202 to 9206 inclusive are interesting frfa.uds.
was put up in a tumbler which was covered with i
oard cap labeled: “ Pure fruit jellies, W. P. & Co,,
‘Mass.” The fruits from which they were supposed to
ared, as given on other labels were orange, raspberry,
berry, currant, and grape. These jellies were fo-un.d to
t of starch paste sweetened with glucose, artificially
ed, colored (in all cases but one) with coal-tar dye and
d with salicylic acid.

Ielricv;s of somye of the adulterated jellies should be

mples Nos. 7898, 7899, 7900, and go87 sold for 23 (;ents
ar or pail, containing in each case five pounds of jelly.
oure jellies, on the other hand, cost on the average 25
per half pound glass. Disregarding the value of the
ges, the four imitations cost only one-tenth as much
ound as the genuine jellies.

a monogram. The label on a sample of jam bore the same monogram with
name, “ Whitcher, Pillman & Co.”
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BRAND.

| Station No.

|

TABLE II. ADULTERATED ]ELLIES (NOT MADE ENTIRELY

“’7‘ e, o ————

DEALER.

Apple.
9218 Extra Quahty Apple ]elly Made
from select fruit, .

Crab Apple
9237/Superior Crab Apple Jelly, Amerlcan
Preservers Co., 9
) Currant.
go1s/Currant Jelly. Sold in bulk, .
9023/ Economy Currant Jelly, The W, Va
Preserving Co., Wheeling,
9o30/Currant Jelly. Sold in bulk,
Q013 do do.

9029 do. do.
9248 do. do.
9338 do. do.

9340 Excelsior Currant Jelly, New York
9205/Currant elly, Pure Fruit Jelhes w.
P. & , Ayer, Mass., .
9223 Currant ]ell Sold in bulk d
7898 Currant ]elly, The W. Va. Preserv-
ing Co , Wheeling, ’
9186 Currant _]'elly, Columbia Preservrng
Co., Boston, .
9216 Extra Qnahty Currant ]elly Made
from select fruit, . :
9301/Currant Jelly. Sold in bulk
9327|Fine Fruit Jellies, Currant Oliver
Day & Co., Boston, ; .
9080! Currant Jelly Sold i 1n bulk,
9073 .
9087 Currant ]elly, Orange Preservmg
Cow, No¥., 5
Grape.
9092|Grape Jelly, A
9206 Grape _]elly, Pure Fruit Jelhes w.
P. & Co., Ayer, Mass., .,
9185/Grape ]elly, Columbra Preservmg
Co., Boston,

Guava.
9234|Guava Jelly, E. T. Cowdrey & Co.,
Boston,

Orange.
9203|Orange, Pure Fruit jelhes, W.P. &
Co., Ayer, Mass.,

Peach.
9255 Peach Jelly, Eagle Preserving Co.,
New York, .

‘u_. —3

New Haven.—
New Haven Public Market, 390 State St.,

Harlfard —
Barrows & Thalheimer, 525 Main St.,
Bridgeport.—
entennial Tea Co., 856 Main St.,

Coe & White, 560 Main St., .

David O’Donnell, 628 Main St.,

]ohn T. Sullivan, 222 E, Main St
R. Wundrack, 575 Main St.,

: Merza’m — Block & Behrens, 74 E. Maln St

Middletown.— A. M. Bldwell 344 Main St
W. K. Spencer, 98 Main St., . A

. |New Haven.—S. S. Adams, 412 State St.,
do. do.

Coe & Jenks, 422 State St.,
Harry Leigh, 354 State St.,
New Haven Public Market, 390 State St.,

. |\ Norwich.— George Lepau, 252 Franklin St.,

Putnam.— W. J. Bartlett,

. |Stamford.— Fiich A. Hoyt,

. F. Maher, 7 Pacific St.,
W. W. Edwards, g9 Main St.,

3 Hartford —

+ 8 &iCor Hill Grocery, 558 Asylum St.,
New Haven.—S. S. Adams, 412 State St.,
Harry Leigh, 354 State St.,

Puitnam.—
A. C. Stetson,

New Haven.—
S. S. Adams, 412 State St.,

Meriden.—

L. C. Brown, 4 E. Main St.,
New Haven. —

9215 Extra Quahty Peach ]elly Made
from select fruit,

New Haven Public Market, 390 State St.,
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, FRUIT SPECIFIED AND CANE SUGAR).
Gfé:g’égus Sugar. Coloring matter. Preservative.
i SN S 1A | N ;s
— ‘ — V- AR
|
................ Glucose, ‘
| SRR
Starch paste, |Glucose, ‘ .................. Salicylic acid.
Starch paste, Glucose, Red coal-tar dye.
............ Glucose, st i A S Salicylic acid.
Starch paste, Glucose, Magenta.
%rtaolg:ab?y apple, |Glucose, Red coal-tar dye.
Starch paste, |Glucose, Red coal-tar dye.
Starch paste, |Glucose, \l\h%agenza
h paste, |Glucose, agen a A
gz:;gh gaste, Glucose, } ................. Salicylic acid.
|Starch paste, |Glucose, lRed coal-tar dye, ISalicylic acid.
Starch paste, Glucose, }Magenta. |
Probably apple, Glucose, Magenta. g
Probably apple, |Glucose, Magenta. ‘.
Starch paste, |Glucose, Magenta.
Starch gaste, Glucgse, Red coal-tar dye.
.............. Glucose, Red coa{-tar gye. ‘
h paste, |Glucose, Red coal-tar dye.
Sggh g:ste, Glucose, Orange coal-tar dye
Probably apple, |Glucose, \
Starch paste, |Glucose,
Starch paste,  |Glucose, Red coal-tar dye, |Sa1icy1ic acid.
Probably apple, |Glucose, Magenta.
................ Glucose,
Starch paste, Ghiteose, | ¢ [io.0ranliesy i b due Salicylic acid.
Starch paste, |Glucose,
Starch paste, Glucose,
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TABLE II. ADULTERATED JELLIES. (NOT MADE ENTIRELY

S o R B —

=} |

s .

_8 BRAND. " DEALER.

k]

@ i

Pineapple. .

9280 Pineapple Jelly, Philip T. Ritter New London.—

Conserve Co., Phila.,

9326 Plneapple _]elly, Berry I.Jreservmg

Co., Boston,
Quince.

9194/Curtice Pure Quince Jelly, Curtice

Brothers, Rochester, N, Y., .
Rasﬁberry

go22 Raspberry Jelly, The Ayer Preserv-

ing Co., Ayer, Mass.,

9204 Raspberry gelly, Pure Fruit ]elhes

o., Ayer, Mass.,

7399 Raspberry ]elly The W. Va. Pre-

9308 Raspberry ]elly,
9070 ngstal

serving Co., Wheeling, .

Jelly, Raspberry,
uality, New York, :
Strawberry.

Extra

9241Strawberry Jelly, . :
9258/Strawberry Jelly, Eagle %rzeserving

Co., 110 Hudson St.,

9352 Strawberryc]elly Pure Fruit ]ellles.
W. P

Ayer, Mass.,

9202 Strawberr C]elly, Pure Fruit ]ellxes,

Ayer, Mass ,

7900! Strawberry Jelly, The W. Va. Pre-

serving Co., Wheeling,

9187 Strawberry _Telly, Columbia Preserv-

ing Co., Boston, Mass.,

9217/ Extra Quahty, Strawberry ]elly

Made from select fruit,

9401 /Strawberry Jelly, Whltcher Pillman

& Co., Ayer, Mass.,

Daboll & Freeman, 148 State St.,
Puitnam.—
W. H. Mansfield,

New Haven.—
Harry Leigh, 354 State St.,

Bridgeport.—

Bridgeport Public Market, 39 Bank St.,
New Haven.—
S. S. Adams, 412 State St.,

Coe & Jenks, 422 State St., .
Norwich.— H. 1. Palmer, 231 Main St.,
Stangard —

eo. A. Ferris, 184 Main St.,
Hartford.—
H. J. Case & Co., 433 Main St.,
Meriden.—
H. F. Rudolf, 14 Pratt St.,
Middletown.—
G. E. Burr, 136 Main St.,
New Haven.—
S. S. Adams, 412 State St.,

Coe & Jenks, 422 State St.,
Harry Leigh, 354 State St.,
New Haven Public Market, 390 State St.,
N. A. Fullerton, 926 Chapel St.,

TABLE III.

9260 Fine Fruit Jellies, Currant,Compound,

9344|/Currant Flavor,

9348
9314,
9315

9335
9321

American Preserving Co., Phila.,

Pomona ]elhes.
made from the juice of fruit and
refined sugar,

Peach Flavored ]’elly, Williams Bros.
& Charbonneau, Detroit, Mich.,

Clifford’s Fruit Flavor ]ellies Straw-
berr

Chfforg’s Fruit Flavor ]elhes, Cur-
rant,

Crystal Currant ]elly, Compound

Currant Flavored Jelly, Williams

: do.
. |Putnam.— A. C. Stetson,

Meriden.—F. W, Miner, 213 Pratt St.,

Middletown.—S. T. Camp, 234 Main St.,
Cottage Market, cor. Main and \Vashmg-
ton Streets,

Norwick.— T, A, Stoddard, 100 Franklin St.,
do.

Bros. and Charbonneau, Detroit,
‘Mich., . 2 ) . y

Edward Mullan, ; N

JELLIES.

i THE FRUIT SPECIFIED AND CANE SUGAR.)— Continued.
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Price. e Sugar. Coloring matter. | Preservative.
Cents. ARSI
) R G R R Glucose.
25 \‘ ................ Glucose.
25  Quince, Cane sugar, Cochineal.
25 |Probably apple, |Glucose, Red coal-tar dye.
10 |Starch paste, |Glucose, Red coal-tar dye, Salicylic acid.
25 |Probably apple, |Glucose, Magenta.
15 |Starch paste, Glucose, Red coal—tar dye.
10 |Probably apple, |Glucose,  |.......oiiiiiinntnn Salicylic acid.
FRIE T R Glucose, Coal-tar dye.
30 |Probably apple, |Glucose,
15 |Starch paste, Glucose, Red coal-tar dye.
10 |Starch paste, |Glucose, Red coal-tar dye, |Salicylic acid.
25 Probably apple, |Glucose, Magenta. \
10 |Probably apple, |Glucose, Magenta. ‘
5 |Starch paste, |Glucose, Magenta. i
10 |Probably apple, |Glucose, Red coal-tar dye, {Salicy]ic acid.
POUND JELLIES.
| 30518 |
10 |Starch paste, |Glucose, Red coal-tar dye, Salicylic acid.
18 [Starch paste, |Canesugar, |Red coal-tar dye. ‘\
10 lStarch paste, |Glucose, ‘
10 ‘,Probably apple, (Glucose, Orange coal-tar dye.
10 |Starch paste, |Glucose,
30 | Probably apple, |Glucose, }
|
15 Starch paste, Glucose, B (et ey




118 CONNECTICUT EXPERIMENT STATION REPORT, 1898,

TasLe IV. ANALVSES OF JELLIES.

POLARIZATION. SUGAR DE-
5 GREES.

% | Direct. After Inversion.
(=] —
5 e e AT
S 8 el 8 | & 5 | 8|58
g Boag a8 b e g0 gy
@ B lid [z | & &6 & |8 |

i
Jellies not found adul-
terated.

9245 | Apple,- 28.82(0.53(0.05—34.6| 21 |—46.4 22 —16.0

9393 | Barberry, | 35.41| .25 .08/—10.0| 25 |—21I.2| 24 0.4

9387 | Crab apple, 37.26| .53 .08| I9.0| 22 [—I9.0 23 |— 0.2

9226 s 24.88| .21/ .05 39.8| 24 |—22.0| 24 |— 1.0

9362 | Currant, 26.81| .33| .04—20.0| 24 [—22.4| 22 0.0

9066 s 30.18| .32 .04/— 4.5| 23 |—22.0| 2I 0.0

9240 i 43.11| .75/ .05(— 1.6| 25 [—17.6| 24 [— 0.2

9389 = 37.34| .33 .10 25.0| 23 |—19.2| 23 0.4

9227 K2 27.61| .54 .06|— 6.7| 23 |—23.1| 22 0.0

9195 £ 38.01| .79| .06/— 7.6 23 |—20.4| 25 |— 0.6

9385 i 34.21| .29| .08 I0.0l 26 —I9.6| 25 2.2

9082 o 30.90| .65 .07 — 6.6| 24 |—20.0| 24 0.0

9386 | Grape, 36.04| .10| .05 27.4] 22 —19.6 22 0.6

9384 A . 20.20| .44| .07 41.6| 23 (—22.4| 22 1.0

9388 | Pineapple, 31.84| .26| .07| 35.2| 22 |[—22.0| 24 — 0.4

9390 | Plum, : 36.29| .32| .08/ 24.0| 24 (—20.0| 22 1.0

9392 | Quince, 40.46| .16 .05/ 14.0| 25 —18.6/ 23 |— 0.4

9311 ol 32.15| .I2| .04 9.6| 26 (—19.6| 24 0.0

9313 s . 34.77| .28| .03| 14.4| 25 |—19.6| 23 0.0

9044 | Raspberry, 24.38| .47| .11| 19.3| 2I |—25.I| 22 |— O.I

9391 | Strawberry, 36.98| .20| .06| 24.6| 24 (—19.2| 24 1.6

Adulterated Jellies.

9218 | Apple, . 7| 29.69| .39 .04/ 64.0| 24 | 44.2| 24 | sTI.0

9237 | Crab apple, 38.07| .52| .05/ 106.4| 30 | 103.2| 25 | 8.4

go1s | Currant, . 32.71| .68 .07/ 120.6] 23 | 119.2| 23 | 107.6

9023 e . 31.62| .62 .05 77-8 26| %75.6] 23| 76.4

9030 ¥ . 37.07| .63 .05 106.6| 23 | 103.0| 25

Qo013 = ) 39.76 .85/ .07 88.2| 23 | 86.6| 24

9029 = - 30.76| .82| .05/ 118.6( 22 | 116.2| 23

9248 i L 38.92| .63| .05| 107.6| 27 | 105.4| 25 | 102.4

9338 i . 40.32| .40| .06 116.2| 25 | 114.2| 23 | 108.2

9340 i q 38.78/ .52| .04 82.4| 25 81.0| 25 79.2

9205 & - 38.78| .21| .05 104.8| 25 | 93.0 25 | 9QT.4

9223 o 3 37.33| -45| .05 116.4| 26 | 116.4| 25 | 112.4

7898 7 2 32.631 ~72f .08 115.3| 22| 1037 2T | T03.7

9186 4 . 37.88| .65/ .08 66.2| 25 | 64.6 24 | 69.8

9216 it A 38.47| -28| .05/ 49.8| 26 31.8] 27 39.4

9301 & - . | 40.50| .70/ .06| 7.2 26 | 96.0| 24 |.9I.2

9327 B ; -| 39.36| .57| .06| 85.4| 25 | 67.0/ 25 | 7I.4

9080 o 2 38.66| .67 .05| 97.4| 26 | 95.4 24 | 94.4

9073 g . 29.70| .72| .05| 115.6| 24 | 114.0| 23

9087 s & 30.25/ .69 .06| 123.0| 21 | 120.6| 2I

g9og2 | Grape, . 35.38| 48| .04| 86.4| 25 | 85.4| 24 | 83.8

9206 ¥ : 39.38/....| .05/ 110.0| 26 | 95.6/ 22 | 96.0

9185 i 2 35.16| .54/ .05/ 72.8| 25 | 69.8 23| 75.0

JELLIES.

TasLe IV. ANALYSES OF JELLIES.—Continued.
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POLARIZATION. SUGAR DE-
GREES.
Direct. After Inversion.
ol . : . O
e O o 0 ol Bkl 919
3 o Ee g © o
s |4|E0 8 |B| 8 |8] g%
B |4|Z2| & |8 & |8 | &
l
Adulterated Jellies.—
Continued.
Guava, 17.02/0.490.04/ 78.4| 25 | 30.0| 25 | 44.4
Orange, 37.60| .I3| .04| 118.4| 25 | 105.4| 24 | 104.4
Peach, 34.97| .50/ .05| 95.2| 27 | 81.4] 25 | 8I.4
3t . 33.10| .60/ .03| 58.4) 25 | 41.2| 24 | 59.8
Pineapple, 33.09/ .32| .05/ 68.0 24 | 35.4| 25 | 42.4
S : 33.43| .73| .03 98.8 25| 70.2/ 24 | 75.4
Quince, . 31.68| .34| .03 21.4| 22 |— 1.2| 24 7.0
Raspberry, 36.71| .55 .05 106.0| 22 | 103.2| 25
i N 37.94| ...| .07| 110.0| 24 | 95.2| 24 94.4
2] 31.37| .73| .05| 122.5| 23 | 118.5| 23
b 44.03| .51 .03| 06.4| 26 | 94.4| 24 | Q0.4
L 7 30.74| .43| .05| 115.4| 26 | 112.6| 23 | III.4
Strawberry, 38.70 .69| .05 104.2| 25 | 101.6| 24 | 98.4
by ; 34.12| .57| .05/ 107.9| 21 | 103.9| 20
L 30.31| .61I| .07| 99.4| 25 88.8| 23 | 91.4
% 36.31|....| "05| 107.6| 27 | 04.8| 23 94.4
W 32.65 .73 .03 115.7| 23 | 112.8| 23
i 35.15| .75/ .07| 70.4| 25 | 64.4| 24 | 69.4
i\ 36.41| .38| .04/ 57.2| 25 29.2| 25 38.6
v 38.76| .16| .05/ 102.0 25 | Q4.0 25 0.0
Compound Jellies.
3 - : . .| 22.79| .34/ .05/ 85.4| 25 64.4| 25 72.0
24.52 .18/ .03| 5I.2| 26 |—22.8| 24 0.0
37.00| .52/ .06| 104.6| 25 | 102.4| 25 | 100.4
37.32| .77| .03| 53.8| 25 | 52.4| 24 | 58.4
37.53| .50, .03| 55.4| 27 | 54.4| 25.| 59-4
30.57| .54/ .05 121.1| 23 | 118.7| 24
32.97| .59 .06 115.4| 25 | 114.6| 23 | I10.0
2}
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PRESERVES, JAMS, MARMALADES, AND APPLE
BUTTER.

By A. L. Winton, A. W. Ocgpen, anp W. L. MITCHELL.

Pure preserves, jams, and marmalades are products ob-
tained by boiling down fruit with enough cane sugar to
prevent fermentation. Unlike jellies, they contain the fruit
pulp, and in the case ‘of berries, currants, and some stone
fruits, the seeds and skins. The presence of any other
material than the fruit specified and caze sugar should
" be regarded as an adulteration, except in cases where the
package is distinctly labeled so as to show that it is a
“mixture, compound, combination, or blend.”

Pure apple butter is a sauce made from apples, cane
sugar, and spices. It should not contain glucose or chemical
preservative.

Adulterants. — The materials mentioned in the chapter on
jellies, page 108, are also used in the fruit products here con-
sidered. According to Blyth, jams may be readily adul-
terated with turnip pulp or other cheap vegetable tissue. It
is stated that an artificial raspberry jam has been made in
this country, in which herds-grass seed took the place of the
fruit seeds. We have not, however, been able to detect
foreign seeds in any of the samples examined at this station.

EXAMINATION OF SAMPLES FROM THE CONNECTICUT MARKET.

Eleven samples of pure preserves made at this station
from fruit and cane sugar, and 51 samples of preserves,
jams, marmalades, and apple butter bought by station agents
from grocers in various parts of the state, have been exam-
ined by the methods described on page 109.

The samples prepared at the station were as follows :

No. 9397. — Pineapple jam.
9396. — Plum jam,
9403 and 9364. — Quince jam,
9400. — Raspberry jam.
9398. — Strawberry jam.

No. 9405. — Blackberry jam.
9394. — Cherry jam,
9404. — Currant jam.
9399. — Orange marmalade.
9395. — Peach jam,

PRESERVES, JAMS, ETC. 121

: '”he results of the analyses of these samples are given in
le VI, and may serve as standards of composition of pure

t products.
The samples bought in the Connecticut market may be

ified as follows :

Preserves, Jams, and Marmalades :

Not found adulterated, 5 . 3
Adulterated (not made entirely from fruxt

and cane sugar), 2 % 3 f o A
Labeled “ compound,” . : g % 2

Apple Butter: ;
Not found adulterated, \ i

Adulterated (not made entirely from apples,
cane sugar, and spice), . g 3 . 1
Total, . 5 2 3 y % ‘ : A % ¢ BT

 Preserves, Jams, and Marmalades. — Of the 49 samples
ught by station agents, only three were not found to con-
other ingredients than fruit and cane sugar. The three
¢ the following :
'No. goro. — Red Currant Jam. Specially prepared for R.
Williams & Co., New York, by Charles Southwell & Co.,
ndon, Eng. Twenty cents per half-pound jar.
No. goog. — Raspberry Jam. Specially prepared for R.
C. Williams & Co., New York, by Charles Southwell & Co,,
ndon, Eng. Twenty cents per half-pound jar.
Nos. goro and goog were bought of George E. Cleaveland,
State Street, Bridgeport.
- No. 9383. — Strawberry Jam. Home made. Bought at
oman’s Exchange, 151 Orange Street, New Haven. Twenty
nts per half- pound glass.
All the remaining 46 samples contained glucose ; 27 were
erved with salicylic acid, eight were colored with coal-tar
es, and four were colored with cochineal. The names of
manufacturers and dealers, the prices paid per jar, and
adulterants detected in the samples not labeled “com-
und ” are given in Table V. The jars, unless otherwise
ed, contained from one-half to two-thirds of a pound of
> material,
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Two pails of preserves made by the Central Preserving
Co., 201 State Street, Boston ; one (No. 9407) labeled “ Rasp-
berry Jam, Compound,” the other (No. 9406), “Strawberry
Preserve Compound,” were bought of D. M. Welch & Son,
28 Congress Avenue, New Haven.” Each of the pails con-
tained about five pounds of the ‘preserve, and cost 35 cents.

The following statement of composition was attached to
each package : '
CoMPOUND PRESERVES MADE FROM

Fresh Fruit,

.250
Corn Syrup, .300
Gran. Sugar, .250
Fruit Juice, . .200

1.000

In addition to the materials above mentioned, both sam-

ples were found to contain a red coal-tar dye and salicylic
acid.

Apple Butter.— Two samples were examined :

No. 9299. Heinz’s Apple Butter, H. J. Heinz Co., Pitts-
burg. Dealer, A. T. Otis, 261 Main Street, Norwich. Price,
25 cts. per 2-pound pail. Contained neither glucose nor sali-
cylic acid.

No. g300. Apple Butter, West Virginia Preserving Co.,,
Wheeling, W. Va. Dealer, J. A. Stoddard, 1oo Franklin St.,
Norwich. Price, 25 cts. per 2-pound jar. This sample was
sweetened with glucose and preserved with salicylic acid.

Preserves, Jams,
and

Marmalgdesé,
of Jfound adii-
" {erated.

Blackberry,
Cherry,
Currant,

Raspberry,
do
Strawberry,
do
Adulterated

Preserves, Jams,
and Marmalades.

32 |Blackberry,

do
o |[Red Cherry,
Currant & rasp-

. Qo75 o

72275 Gooseberry,
7889 |Grape,

~ g192 |Orange,
9036 |Peach,

\
\
l
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: ND
TasLe VI. ANALYSES OF PRESERVES, JAms, MARMALADES, A

AprprLE BUTTER.

= o N A TR S

\ POLARIZATION.
pe B e
; i irect. After Inversion.
|Water. |Ash. Ng‘;;")' Direc
Read-  Temp.| Read- | Temp. Ri;?zd-
ing. e, ing. e latg6c.
1.0
26.41 .60| .19 | —4.6] 26 ~—2o.o 23
25.21 .38 -10 | 4.0 25 |-20.0 25 I.g
27.38 .45 .20 —6.6} 28 [—21.8 23 0%
27.15| .50| .I2 (—16.5[ 26 —z;gg zg —z;.(z)
; g2l .10| 4.2 25 |—16. <
g;% .151.1 .06 | 19.8 26 |—19.6 21 0.4
. | 29.82| .38 .10 | 21.4f 25 -22.: Zg (;.(5)
"‘ 3 12| 6.4 25 [—10. <
| 2(1)(8)(5) 32 .05 | 32.6[ 26 |—21.8 23 0.3
17.74| .20 .o4 | 8.2| 23 —23.6| 23 o.g
27.99| .33| -I5 35.6, 25 |—19.4| 25 g.o
26.46| .34 .16 4.8 25 |—20.2| 24 .2
26.50| .65| .18 | 20.0/ 22 |—22.4 23 —o0.
24.90| .73 16 |—15.0, 23 |—20 O] 22 1.4
i
1 a2l 08| 8.0 24 | 48.0 24 55.0
: 22_2,3 .‘;9 .11 | 86.0, 25 74.61 24 75.0
31'44 .58/ .06 | 38.0 27 19.8| 22 3;.2
28205 .58/ .06 | 110.6| 26 108.0 24 g8.
4
68| .41| .12 | 40.8 26 20.0| 23 31
??’,g.gx ‘:o .10 | 22.6] 26 7.8 25 2(1) 4
31.36| .33 .05 12.8 24 1.0 22 16.0
33.70| .62| .08 100.8| 24 94.0| 25 91.0
34.37| .50, .08 21.6 25 8.0 23 Zég
31.76| .57| .06 72.8| 25 72.0| 22 W
25.12| .27 .05 48.8| 25 21.0| 23 2
37.%2| .48/ .06 61.2\ 26 28.6| 24 372
30.30| .64{ .16 | 92.5 24 | 76.1| 23 76.1
34.91| .38| .07 | 42.4| 23 16.8| 22 29.2
44.44| .29| .08 | ‘43.2 26 9.6 22 21.0

“ “

“ L

i i i nt. of the original jam were rejected.
* Pits and skins constx!::ning 9.8 per ce s o X o

10.6 o

‘e T “ “ ‘“ “

14.7
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TABLE VI. ANALYSES OF PRESERVES, JAMS, MARMALADES, AND
APPLE BUTTER.— Continued.
. POLARIZATION.

St;t(:.on Water aah: Isg'é;?. Direct. After Inversion.

Read- | Temp. Read- | Temp. Read-

ing. c. ing. c. at‘&% o
9289 |Peach (Cont.), | 20.88 .31 .08 | 60.0| 25 47.0| 23 57.0
9316 .do 31.04| .46 .06 | 79.2| 26 59.0| 25 63.6
9198 [Pineapple, 23.99| .19| .07 | 73-4| 24 39.4| 23-| 50.0
9200 do 23.89| .20/ .06 82.6| 25 46.6| 22 56.2
7890 do 50.44| .19 .05 | 36.6( 27 12:0] ‘22 20.6
9193 do 31.61| .29| .03 [ 53-2| 28 18.0, 26 32.0
9042 (Quince, 36.94| .63 .04 | 89.0 24 82.0/ 24 82.6
9031 do 32.71| .29| .04 | 74.0 24 43.0| 22 50.4
7891 do 41.87/ .22/ .05 32.4 24 10.4| 21 23.0
9188 do 37.92| .36 .05 | 37.0, 26 18.8| 24 30.0
9263 |Raspberry, 34.43|-.50, .07 | 97.0| 27 86.4| 25 84.0
9350 do 37.27| .62| .15 | -68.4| 25 62.0| 23 65.0
9343 do 24.75 .48 .10 | 74.8] 27 66.6| 25 70.0
9197 | -do 26.01| .38/ .09 | 52.0/ 26 42.4| 25 51.2
7893 do 27.06| .48 .07 | 89.0| 26 T7-4) 25 80.0
9224 do 26.41| .47 .16 45.6| 26 9.6/ 25 22.8
9408 do 31.90| .58/ .10 | 97.8/ 26 92.0| 23 88.4
9290 do 31.74 .50| .07 | -14.8| 23 7.0/ 21 22.4
9037 [Strawberry, | 34.60| .42) .09 | 50.6| 25 36.4| 20 45.4
9053 | do | 25.25 .74/ .07 | 88.4 24 84.0 25 84.0
Q09I do 26.21| .67 .08 | 77.0] 27 66.0| 22 7E.2
9356 do 24.00| .68] .I1 | 57.0 25 18.8| 23 33.8
9199 do 26.86) .55/ .08 | 6I.2| 26 37.8] 24 47.0
9191 do 30.05| .41/ .09 | -38.8 25 15.81523 30.4
9225 do 21.09| .46{ .12 | -60.0/ 26 20.0[ 26 35.0
9279 do 22.58] ' .dof .07 |"37i8 25 2.6/11'22 20.0
9319 do 23.91| .57 .09 | I10.4| 25 | 106.2 24 | I05.0
9079 do 34..758]. - 35[! s07|¢ 64.0[ 27 56.4| 22 60.0
9355 |Tomato, i o] L e 11.6f 26 |—1I19.0| 22 0.0

Compounds.

9407 |Raspberry, 3%.12| .24 .ro.|. 83.5 26 64.0/ 2 67.
0406 [Strawberry, 35.68/ .71 .06 | 80.4| 26 63.4 2? 6%.3
9299 |Apple Butter, | 53.21| .47 .08 |—I14.0/ 23 |—1I5.2] 23 | —I1.4
9300 do 49.96| .76/ .08 41,0JL 23 39.2}., 22 42.0
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TEA.

By A. L. WinTon, A. W. OGDEN, AND W. L. MITCHELL.

Tea is prepared from the leaves of a shrubby plant, Camellia
Thea, Link, of which there are two quite distinct varieties, con-
sidered by some botanists to be separate species. Botanically,
the plant is closely related to the camellias of the conservatories.

It is stated that the tea plant has been cultivated in China
for at least a thousand years, and in Japan since the beginning
of the thirteenth century. It has been introduced into India,
Ceylon, Java, Brazil, and some other countries during the pres-
ent century. China and Japan are still the leading tea produc-
ing countries, although teas from India and Ceylon are now
coming into extensive use.

Both green and black tea are products of the same plant, the
difference in color and flavor being due to the method of
preparation. To prepare ‘‘green tea ” the leaves are dried by
artificial heat immediately after picking, thus preserving the
chlorophyl, or green coloring matter. When a “black tea” is
desired, the leaves are subjected, before drying, to a fermenta-
tion, which changes their color to black and develops the
characteristic flavor.

The alkaloid of tea, formerly known as “thein,” has been
shown to be identical with that of coffee, caffein,” and to this
principle are attributed the stimulating properties of both
beverages. ‘

The imports of tea into the United States for the year end-
ing June 30, 1896, amounted to 93,891,407 pounds, having an
import cargo value at 14 cents per pound, of $12,688,739.61.

ADULTERATION OF TEA.

The foreign materials with which tea has been most often
adulterated fall into the following classes :

Mineral Make-Weights.—Such as soapstone, gypsum, iron
dust, sand, etc.

Lie Tea—The trade name of an adulterant consisting of
tea dust and other matters made into lumps with starch paste
and colored. The lumps go to pieces on treatment with hot
water.




130 CONNECTICUT EXPERIMENT STATION REPORT, 1808

Exhausted Leaves— Tea leaves which have been used for the
preparation of the beverage are said to be collected from door
to door in China and also in England, and after being dried and
restored, as far as possible, to their original appearance are
employed for purposes of adulteration.

Foreign Leaves— Leaves of various plants, as, for example,
the beach, willow, elm, rose, wistaria, etc., have frequently been
prepared in imitation of tea and mixed with the genuine leaf.
This form of adulteration is usually evident to any careful
observer, after spreading out the leaves, which have been
rendered pliable by treatment with boiling water.

Astringents.— Catechu and some other materials, rich in
tannin, were at one time used to give tea artificial strength.

Facing.— Nearly all the green tea and much of the black
tea brought into the United States has been “ faced” or coated,
to impart a gloss and an attractive color. Among the materials
employed in facing green tea are Prussian blue, indigo, turmeric,
soapstone, and gypsum. Black tea is frequently coated with
plumbago or black lead.

As these materials in the quantities employed may not be
injurious to health and usually do not perceptibly increase the
weight of the tea, it is a disputed question whether they should
be regarded as adulterants. Facing is, however, a senseless
custom, and when it is generally understood that it increases
the cost of production without in any way adding to the value
of the tea for the preparation of the beverage, the practice will
doubtless be abandoned.

TEA LEGISLATION.

The U. S. Tea Adulteration Act of 1883 — *Battershall states
that “the enactment of this law was largely due to the exertions
of prominent tea merchants whose business interests were
seriously affected by the sale (principally in trade auctions) of
the debased or spurious article.”

The law prohibited the importation of tea adulterated with
spurious or exhausted leaf, or with so great an admixture of
chemicals, or other deleterious substances, as to make it unfit
for use. It provided that for each consignment of tea the
importer should give a bond to the collector of the port that it

# Food Adulteration and Its Detection, p. 19.

=
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should not be removed from warehouse until released by the
custom house officials. Whenever the tea was found, on exami-
nation, to come within the prohibitions of the act, the importer
was required to give a bond to ship it outside the limits of the
country within six months. If this was not done at the expira-
tion of the time specified the tea was destroyed.

As a result of the rigid enforcement of this law, the quality
of the tea imported has considerably improved.

The U. S. Act of 1897 to Prevent the Importation of Impure
and Unwholesome Tea.— The act of 1883 was repealed in 1897
and a more comprehensive law enacted, which makes it unlaw-
ful to import not only adulterated tea, but any that is inferior
in purity, quality, or fitness for consumption.

Under this law the secretary of the treasury is required to
appoint each year a board of seven tea experts, whose duty it
is to fix standards for all the kinds of tea imported and procure
samples of standard tea for deposit at the custom houses at
New York, Chicago, and San Francisco, and for distribution
among tea importers. All tea imported must be compared with
these standards by the proper officials, and if found inferior,
must be either exported out of the country within six months
or destroyed.

Japanese Tea Adulteration ZLaw.—In 1884, the Japanese
Government passed a law making it a criminal offense to
adulterate tea. Facing is not, however, prohibited as it is
claimed that it is justified by the demands of foreign trade.

EXAMINATION OF SAMPLES FROM THE CONNECTICUT MARKET.

During the month of October, 1897, agents of the station
purchased, in various parts of the State, 26 samples of green
tea, 53 of black tea, and 1o of mixed tea, all of which have
been examined. The results of the examinations, with such
particulars as could be obtained regarding the kinds of tea, the
names and addresses of dealers, and the prices paid per pound,
are given in following tables.

METHODS OF EXAMINATION,

Foreign Leaves.— A sample of the tea is boiled with water, and the shape
venation, dentation, and microscopic characters of the moist leaves are noted.
Water is determined by drying two grams to constant weight at 100° C.
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Zotal Ask is determined by incinerating two grams by the usual method.

Astk Insoluble in Water.— The ash prepared as above is boiled with 50 cc.
of water and the insoluble portion collected on a Gooch crucible, washed with
hot water, dried and ignited.

Ask Soluble in Water is obtained by sul tracting the percentage of water-
insoluble from the percentage of total ash. r

Hot Water Extract.— Two grams of the unground tea are boiled with
200 cc. of water for a half hour, care being taken to replace the water lost by
evaporation. The leaves are collected on a tared filter, washed thoroughly with
boiling water, dried at 100° C. and weighed.

The sum of the percentages of insoluble leaf and of water, subtracted from
Ioo per cent., gives the percentage of hot water extract.

The percentages of total and water-insoluble ash show whether or not the tea
contains an undue amount of sand or mineral make-weights, and the percentages
of hot water extract and water-soluble ash indicate whether or not there is any
considerable amount of exhausted leaves. The ocular examination with and
without the microscope detects any admixture of foreign leaves.

DISCUSSION OF ANALYSES,

The results of the analyses of tea are given in the table on pages 136 and 137.
The average percentages found in these analyses are as follows :

No. of Total Water-sol- Water-insol- Hot water

Analyses. Water, Ash. uble Ash. uble Ash. Extract.
Green tea, . 26 5.18 7.16 3.61 3.54 37.41
Black *¢ g 53 5.94 6.27 3.58 2.69 36.23
Mixed * x 10 6.16 6.72 372 3.00 34.35

The range in the percentage amount of ash and of extract, as determined by
our analyses, is as follows:

Green Tea. Black Tea. -
Total Ash, . s 5 5 « 6.13to 8.39 5.57 to 7.42
Soluble Ash, : : . 5 2.80to 4.01 2.87to 473
Insoluble Ash, . ' . 2 g 2.25 to 5.59 I1.04to 3.82
Extract, E ; 3 . . 30.82 to 40.08 28.48 to 44.92

From the analyses of tea made elsewhere and the standard adopted in other
countries, it would appear that genuine tea should contain not more than 8 per
cent. of total ash nor less than 3 per cent. of soluble ash nor less than 30 per
cent. of extract.

Of the samples examined at this Station during the past twelve months, four
(all of them green teas) contained more than eight per cent. of ash. This may
indicate the presence of some adhering dirt or facing, but in no case was the.
percentage high enough to show that mineral make-weights had been added.

L]
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TasrLe VII. Tea Notr FouND ADULTERATED.

|

Brand. | Dealer.

Price per
pound.

Green 7ea,
«

’ Black Tea,

T

A ‘Bria{g{;ﬁort. The Carten Tea Co., 529 Main St., |$0.40
E. H. Davis, 6o Courtland St., .52
C. H. Stevens, 398 E. Main St., .26
; Union Pacific Tea Co., 416 Main St., | .26
. |Danbury. Atlantic & Pacific Tea Co., 163 Main St.,| .28

. |Derby. Grand Union Tea Co., 237 Main St., .40
Hartford. Grand Union Tea Co., 249 Main St., .36
. Leroy Bros., 691 Main St., .40
. |Meriden. Grant’s Tea Store, State and Main Sts., .30
Morton Tea Co., 200 W. Main St., .40
Middletown. A. B. Atkins, South Farms, .52
. |Naugatuck. F. K. Grant, 2 Church St., .32
New Haven. Atlantic & Pac. Tea Co.,386 State St.,| .26
Geo. M. Clark, 987 State St., .40
C. F. Curtiss, 958 State St., .36
L 3 1 Gilbert & Thompson, 918 Chapel St.,| .80
Young Hyson, i < Wae H O hEaro
¥ . & N.England Tea Co.,35 Congress Av.,| .30
J 3 5 v R. M. Stevens, 255 i i .20
Gunpowder, . : Union Pacific Tea Co.,779 Chapel St.,| .26
z 5 ¥ . |New London. XKeefe & Davis, 125 Bank St., .26
. |Putnam. Chas. W. Bradway, 8o School St., .26
J. E. Sullivan, 100 Elm St., .26
Waterbury. J. A. Edmundson, 415 S. Main St., .40
E. J. Upson, 841 N. Main St., .40
Willimantic. H. C. Hall, 17 Union St., <32
. |Ansonia. G. E. May & Son, High and Maple Sts.,| .28
. D. M. Welch & Son, 186 Main St., .36
Bridgeport. Centennial Tea Co., 856 Main St., .26
J. J. Linehan, 139 Myrtle Ave., .26
; N. England Tea Co., 124 Fairf'd Ave.,| .32
. |Danbury. W. Chambers, 6 West St., .40
¥ Union Pacific Tea Co., 253 Main St , .28
. |Derdy. E. J. Malumphy, 40 Elizabeth St., .40
. s 4 . |Hartford. Atlantic & Pacific Tea Co.,427 Main St., .40
S > ] 5 Buckley & Reardon, 169 Main St., =g
3 3 - g Union Pacific Tea Co., 174 Asylum St., .40
. |Meriden. J. Keating & Co., 285 W. Main St., | .36
. |Middletown. O. H. Cone, 262 Main St., .36
3 New England Tea Co., 442 Main St., .36
: W. K. Spencer, 98 Main St., .20
Naugatuck. The Peoples Grocery, Maple and
Main Sts., .28
Lipton’s, ; . |New Haven. Geo. J. Burt, 894 State St., .50
A X . I. B. Chandler, 101 Dixwell Ave., .40
K G A. Duhan, 1134 State St., .40
2 . 5 2 U. L. Frank Tea Co., 26 Cong. Ave.,| .30
Best Eng, Breakfast, Gilbert & Thompson, 918 Chapel St ,| 1.10
Formosa Oolong, : A8 £ e .80
Oolong, : 5 i & & .50
Formosa Oolong, $¢ s & JL-00
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A little less than three per cent. of soluble ash was found in two samples, and

TaBLE VII.— CoNTINUED. TEA NoT FouND ADULTERATED. a little less than thirty per cent. of extract in four samples, but no one sample

Il

== ———— was deficient in both soluble ash and extract, and there is, therefore, no clear evi-

2 | dence of the presence of exhausted leaves.

g Brand. ‘ i iFy Dealer. 'g'g Probably thirty per cent. of extract is too high a standard for all teas, espe-

o ‘ : 8 g cially as Battershall * states that low grade, but pure, Congou tea may contain as

n i ae 1T LY LW - i Y little as twenty-five per cent. Furthermore, some allowance should be made for

o i the method of determination employed — whether the ground or unground leaf

Black Tea— Continued. ‘ 7 i . 3 .
7014 o Formosa Oolong, . |New Haven. Gilbert & Thompson, 918 Chapel St., $0.70 is extracted, or whether the extract is weighed or obtained by difference, etc.
7913 A English Breakfast, . . i i S .80 :
7833 Rt el e Gilson Tea Co., 422 State St., .26 In only one sample, No. 9139, were foreign leaves detected,
7811 o . 5 " J Geo. Hugo, 1316 State St., .36 . nd
7848 v oo e J. C. Kelly, 360 Dixwell Ave., 6 and in that sample the quantity was small and probably due to
2819 e : : S gt Kohn Bros., 55 George St., .26 accident. ;
7847 O(i?lfiri; a?‘%p&;,]o:;" Malley, Neely & Co., 922 Chapel St.| .50 The chemical analyses of all the samples gave no evidence,
7816 b 2 R L F New Haven Grocery Co., 382 State of the presence of either mineral make-weights or exhausted
Sty .40 1
2817 @ eaves. :
Russell Bros., 418 State St., .20 Nearly all, if not all, the green teas were ¢ faced,” but this

7842 ‘ | Bebecith Fe The n6n Coni Ave.l .46 is not prohibited by the United States law to which reference
7850 & Wood’s Formosa, . H. A. Smith, 7 Shelton Ave., .60 has been made. 3
;ggi vy Ak, NG gégzlﬁhiﬁgzagsgléhiﬁhst gf’) It appears that none of the samples examined has been
7979 2 . . . . |NewLondon. J.G. Arnold, 137 Shaw St., .40 - found adulterated otherwise than by facing. ~This is especially
;gg? L T gmﬁd gtg;“ ?zt;as(t:géé g State St., 40 gratifying when it is considered that the teas examined were,
7997 e .. . . |Noerwich. J.D.D. Cranston, 176 W. Main St., .38 for the most, part, of the cheapest grades.

102 T 5 ¢ g ; Hong Kong Tea Co., 210 Main St., .24 e sl 2
?991 I Bhiptish Brealitist, . 1. B. Murphy, 4 W. Main St. o In 1?387, Spcher,f after examining sixty-three sam'ples pur
5993 - RIAN AL ) Stanton & Tyler, 58 Main St., .20 chased in Washington, D. C., arrived at the conclusion “ that
9121 ** Formosa Oolong, . |Putnam. %Vr-ﬁg- 11)\’;‘;1;1;3‘511‘2;%70}3‘% %;ter hE 22 there are few, if any, spurious teas on the market.” He further

i3} W : . . . ) © . 3 : 3 2
3133 “ . . . . |Stamford. New York Grocery Co., 208 Main St., | .26 states: “With the strict enforcement of the United States

1 €& . H : b B. Polkin, 6o Pacific St. .40 adulteration h n . 1
37@'2 g . _ . |waterbury. Dillon’s Cash Grocery, 45 E. MainSt., .26 PASINE COBAGIRES 28 rgasonably well protected so
L & Columbia, Russian; . Waterbury Cheap Grocery, 171 S. far as securing the genuine leaf is concerned, but, of course,

> Main St., : 50 has no protection from the sale of inferi ¥
7741 g : 3 2 ! Waterbury Grocery Co., 165 Bank St.,| .26 P Fae sa.e .O nferior teas. : :
7956 ¥ . . . . |Willimantic. Grand Union Tea Co., 725 Main St.,| .40 Now that the law of 1897 is in force, the public has a right
7965 5 L RIS S Perkins & Blish, 66 Church St., .36 to expect that not only the adulterated but also the very in-
7769|Mixed Tea, g ! . . |Ansonia. Union Pacific Tea Co., 204 Main St., .40 ferior teas will be kept out of the country.
9158 i b 2 5 . |Danbury. W. W. Edwards, 147 Main St., 126 AL BB ST
7%20 i . . * 3 AA{ ”i";;" Fre% Hl Il:egixse’rgi SVIV .Dliv)I(:vi:HSz{.\:e g gg * Food Adulteration and Its Detection, p. 2s.
& : . ; . |New Haven. Paul L. 5 5, % 3
;sii %! < . . 1 S. S. Adams, Court and State Sts., .26 8 o Brpe st Pa. SuEsr bl fa i)
9154 & 5 b i . |S.Norwalk. F.D. Lawton & Co., 22 S. Main St:,| .40
9144 S ; " 4 . |Stamford. New Cash Store, 47 Canal St., .28
7759 “ . 5 : . | Waterbury. W. Dixon & Sanson, 328 Washing-|
ton Ave., i, 36
7756 o v A ! . Jas. F. Phelan, 41 E. Main St., ‘ .24
7761 €L : ' : . | Willimantic. 'W. A. Royle, 919 Main St., ‘ .26

3t
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TaABLE VIII.— ANALvseEs oF TEA.

; : AsH.
2 . l W = - Hot
Brand. ater, |~ water

'§ . Sfdadl Soli:blc Insglluble extract:

y} & water. | water.

“« e PR ———-
7784 | Green Tea, . . Su et ant I gl p Lo lbni 447k 36.71
7790 i ! - . 4.13 H20n | 862 3.58 | '39.47
7795 s¥ ) 5 .  u|.6.25| 7.66| 3.62| 4.04 | 35.32
7778 e p F i 5 4.94 | 8.18 | 3.03 5.15 31.72
9159 s 3 ; ; & 5.46 | 6.56 | 3.56 | 3.00 | 38.81
7773 i v < of 580} 6.92} 3.53 | 3.19:} 30.55
7934 g . . . .| 5.46| 7.23| 3.45| 3.78| 38.81
7951 4 . . : 5 5.37| 6.98| 3.75| 3.23| 39.06
7932 .t 4.06 | 7.62 | 3.56 | 4.06 | 40.00
7930 E 4.21| 7.38| 3.62| 3.76 | 38.48
9133 o 3.902| 6.78 | 3.63 | 3.15| 39.54
9179 & 5.62 | 7.09 | 3.42 | 2.67 | 36.34
7834 R 4.99 | 6.76 | 3.83 | 2.93 | 39.45
7807 ’ 4.40 | 6.96 | 3.76 | 3.20 | 37.89
7826 L 4.90| 6.77 | 3.69 | 3.08 40.08
7918 s 5.8cel 6.13 | 3.53 | 2.60.[ 39:67
7912 ¢ 5.77 | 6.24 | 3.99 | 2.25 | 39.30
7840 B 3.89 | 6.96 | 3.77 | 3.19 | 39.34
7845 £ 6.24 | 7.08| 3.74 | 3.34 | 36.76
7828 o 5.87| 8.39| 2.80 | 5.59 | 30.82
7973 5 6.18°1 6.19 | 3-48:| 2.7z | 132.83
9120 43 6.82 | 7.72| 3.36 | 4.36 | 35.60
9117 & 4.97.| 7-3t{ 3.48/ '3.83 35:31
7764 & 4.23 | 6.97 | 3.61| 3.36 | 39.65
7748 s 6.00| 8.06 | 4.01 | 4.05 35.96
7968 B 4.42 | 7.20| 3.79| 3.41| 39.23

65 | Black Tea, . 5.86 | 6.30 | 3.59 | 2.71 | 34.96
;;62 < . 4.89 | 6.32 | 3.71| 2.61| 36.05
7786 b 5.64 | 6.27 | 3.47 | 2.80| 38.54
7793 & 6.59 | 5.95 | 3.50 | 2.45 | 41.43
7780 b 6.55 | 6.77 | 3.17| 3.60 | 34.47
7771 # geapclNtTosMiNaiga i 00/ | 28.48
9170 4 5.85 | 6.62 | 3.53| 3.09 | 36.54
9162 i 6.52 7.42 3.60 | 3.82 29.90
7952 A 5.32 | 6.17| 3.52| 2.65 | 36.69
7937 e 5.31| 6.8 | 3.66 | 2.52 | 37:79
7944 & 6.23 | 6.35| 3.87 | 2.48 | 39.11
7928 3 5.48| 6.71| 3.70| 3.01 | 37.42
9135 4 6.or | 6.42 | 3.51 | 2.91 | 36.04
9131 X 6.02 | 6.12 | 3.46 | 2.66 | 35.96
9126 % 5.89 | 5.99 | 3.04 | 2.95| 35.49
9171 g 5.64 | 6.06 | 3.49 | 2.57 | 40.76
7813 0 6.93 | 5.68 | 3.58 | 2.10| 36.62
7856 o 5.74 | 5.88| 3.56 | 2.32| 41.23
7808 5 6.07 | 6.27| 3.53| 2.74 | 38.34
7838 Sk 5.85 | 6.86| 3.76 | 3.10| 33.21I
7919 - 6.85 | 5.79 | 3.85| 1.94 | 33.75
7917 % 5.95 | 6.42| 3.64| 2.78 | 37.05
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TaBLE VIIL. — ANALYSES OF TEA. —Continued,
AsH.
Hot
Brand. Water. 7 water
Praid Soli:ble lnscl?‘lluble extract.
water. | water,
6 | Black Tea— Continued, . | 5.41 | 6.39 | 3.62 | 2.77 | 40.34
- ¥ 5 3 s 5.80 | 5.83| 3.48 | 2.35 | 42.68
. K. i SRR SE 8T [ 6i1d.l 3.62 1 2.52 [ 41.17
. .| 6.92 | 6.05 | 3.90 | 2.15 | 32.54
. .| 6.01: 5.99| 3.36 | 2.63| 33.49
EERERaNI2 | 5.5 13,23 [ 2.52 | 38.94
S 02821 6.15 | 3.41 | 2.74 | 34.99
£ +| 1 6:60"| 6.39 | 3.75| 2.64 | 31.24
= SREROS S NcE69 8. 3958 |\ 208 [ -38.10
. .| 5.18| 6.89 | 3.94 | 2.95 | 44.92
: . . 5.33 6.23 830 | 3.13 35.19
1 g o 6.57 | 6.63 | 3.83 | 2.80| 29.43
b A < 5.52 [ 6.14.| 3.69 | 2.45 | 38.18
E . 5.66 | 6.16 | 3.55 | 2.61 | 39.50
v , 6.09 | 6.1 | 3.35 | 2.79 | 33.39
p: 4 6.40 | 5.92 | 3.93| 1.99 32,18
% 5.12 | 7.33 [ 4.75 | 2.58 | 34.89
H 6.27 [ 6.61( 3.5t | 3.70 37.32
i 5.5I | 5.98 | 3.69 | 2.29 | 38.82
“ 6.10 | 6.22 | 3.03 | 3.19 34.00
“ 6.29 | 5.67 | 3.68| 1.99 | 38.82
- 6.0 | 6.25| 3.70 | 2.55| 39.09
. 5.33 5.87 | 3.62 | 2.25 39.96
i 6.00 | 5.99 | 2.87 | 3.12 32.92
i 6.06 | 6.39 | 3.14| 3.25 34.61
i 7:14 | 6,86 |+ 3.93 | 2.83 | 3r.10
2 5.62 6.83 | 3.91| 2.92| 33.40
3 6.51 | 5.57 | 3.26 | 2.31 | 29.66
- 4.73 | 6.77 | 3.43| 3.34| 36.62
u 5.18 | 6.32 | 3.89| 2.43 36.66
6.54 | 7.09 | 4.53 | 2.56 | 36.48
Mixez‘t" Tea(Green and Black),| 5.75 | 6.66 | 3.66 3.00 | 33.98
¥ 3 . - . 6.14 6.45 3.29 3.16 33.31
% 5 6.40 | 6.00 | 3.62 | 2.38 35.86
s 5.96 | 6.65 | 3.43 g.22 37.18
b 6.45 5.90 | 3.49 24T 36.02
- - 6.13 | 6.56 | 3.48 | 3.08 36.07
[ 6.38 | 7.15| 4.37| 2.78 31.23
i 5.81 7.55 4.42 s 36.27
e 5.77 | 6.96 | 3.63 | 3.33 | 31.94
6.78 | 7.31 | 3.78 | "3.53 31.67
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COFFEE, COFFEE COMPOUNDS, AND COFFEE SUB-
STITUTES;
By A. L. WINT?N.‘

Seventy-three samples were examined, as follows :

Unground. Ground. Total.

Coffee, { Not found adulterated, . . el Sy 21 13 34
Adulterated, % QL § ; 3 2 9 6 4
Coffee compounds, ot SN o e R e 2 20 22
Coffee substitutes, b y g : " 5 o 6 i ;
- 73
COFFEE,

Descriptions of the samples not found adulterated are given
in Table IX and of the adulterated samples in Table X. The
proportion of samples found adulterated to the whole number
examined during the present year has been much less than dur-
ing the two preceding years, as shown by the following figures :

PERCENTAGE OF SAMPLES FOUND ADULTERATED.

Unground. Ground. Total.

1896, g ? 4 e : : 5 . 25.0 89.2 63.3
1897, 4 N S ¢ s 4 f 3 y 77 86.6 57.7
1898, 4 . 3 Xt 5 ; 4 . & 8.7 40.9 24.4

This improvement is believed to be due to the operation of
the pure food law. Mixtures of coffee with peas, chicory, and
other materials are still on the market, but they are now sold
more generally under distinctive names in labeled packages.

In quoting the statements found on the packages we must
not be understood as thereby, in any instance, vouching for
their truth.
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TABLE IX.— COFFEE NOT FOUND ADULTERATED.

DEALER.

. |Danbury. Atlantic & Pac. Tea Co., 163 Main St.,
W. Chambers, 6 White St 3 S
Union Pacific Tea Co., 253 Main st., 3

Hartford. ]J.C. & Co., 558 Asylum St., .

Selld o Grand Umon Tea Co , 249 Main St
Meriden.  Centennial Tea Co., 41 E. Main St .

- Russell Bros., 2 Colony St..

¥ Pierce & Hupier, 111 Britannia St.,

. \Middletown. O. H. Cone, 262 Main St., .

. New Eng. Tea Co., 442 Main St.; 4

g W. K. Spencer, 98 Main St .

- |NVaugatuck. Charlie Ark & Co., Maple St.,

400 Coffee, Isaac Newton,
New York, y New Haven. Gilson Tea Co , 405 State St.,
in bulk, . § 4 . New London. H. Levin, 38 Bradley St.,
" ; s ‘ A. M. Stacy 123 State St.,
& E " " . Norwich. W. A. Church, 18 Market St.,
4 : Putnam. George Farley, 20 Providence St
Union Pacific Tea Co., 79 Water bt

Ave. Mocha & ]ava,
O’Donohue  Coffee " Co., |
- New York, K ; . |Stamford. H.S. Daskam, 59 Atlantic St.,
SeERabal . . New York Grocery Co., 208 Main St.,
R = ; ; ; o B. Polkin, 60 Pacific St :
round Coffec. ‘
Sold in bulk
‘“
| Flag Brand Mocha & ]ava w. ‘
H. Raymond Grocery Co., |
Boston, . . |Hartford. George F. Kellogg, 123 Ann St.,
)| Crown Royal Mocha & Java, G. |
W. Whitford, Providence, ‘New London. T. W. Potter, 72 State St.,
' Red Label Java & Mocha, Win. :
: slow Rand & Watson, Bos-
. |Norwick. A. T. Otis, 261 Main St.,
. New Haven. S.S. Adams, 412 State St.,
‘ ) G °F. Cums 958 State St.,

Bridgc?ort. Centennial Tea Co., 856 Main St.,
Union Pacific Tea Co , 416 Main St

815 Sold in bulk
7

el gress Ave., 4 g

- . d s C. Kipp, 290 Dixwell Ave £

i 4 ; { Ruzsmn Tea House, 167 Congress
ve., 3

e o

I| Rex Mocha & Java, Lincoln,
Seyms & Co., Hartford,

Sullivan, 114 Nash St.,
6 Sold in bulk L 4

Thomas, 859 Chapel St.,
R. Zeidler, 768 Grand Ave 4

~ * Per pound package.

I Price per 4 |
‘ pound, cts,

35%
10
10
13
18
§ i

35%
13

10

35%

Unite L. Frank Tea Co., 26 Con- |

35%
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TABLE X.—ADULTERATED COFFEE.

" e e —— - == e = — = —
|

; B
Z | ¥4
2 DEALER. L% ADULTERANTS.
& | r 38 |
o8 -1
@ | | £8 |
! |
Unground Coffee. i
9145/ Stamford. New Cash Store, 47 Canal St , " .| ‘11 | 29% imitation coffee,! 26% peas,
A | 9% chicory.
9142 W. W. Waterbury, 207 Main St., 11 | 24% imitation coffee,’ 26% peas,
6% chicory.
| Ground Coffee.
7779 Bridgeport. New England Tea Co., 124 Fair-
field Ave., : s ¥ 13 | Peas, chicory, and wheat or rye.
7821\ New Haven. Kohn Bros., 55 George St 13 | Chicory, and wheat or rye.
7841 New England Tea Co., 35 Con-
‘gress Ave., 4 ] 13 | Peas, chicory.
7829 Umon Pacific Tea Co., 779 Chapel
13 | Chicory, and wheat or rye.
7974| New London. J. E St ]ohn 265 Bank St . 13 | Hulled peas, chicory.
7751\ Waterbury. C. A. Bailey, 834 N. Main St., . | 13 | Peas, chicory.
7746 H. W. Foote, 447 W. Main St., .| 10 | Peas, chicory.
7744 New Vork & China Tea Co., 181 So,
: Main St., . 13 | Chicory, pea-hull pellets.?
7755] ~_]. F. Phelan, 41 E. Main St 2 . | 13 | Chicory, pea-hull pellets ?

1 Brown lumps made from wheat middlings to resemble coarsely crushed roasted coffee.
2 Made of pea hulls and middlings, resembling roasted coffee.

CorrFEE COMPOUNDS.

The pure food law provides that a food product shall not be
deemed adulterated “in the case of articles labeled, branded,
or tagged so as plainly or correctly to show that they are mix-
tures, compounds, combinations, or blends.” It thus appears
that a mixture of coffee with other materials, which if sold
under the name of coffee would be regarded as adulterated,
is a legitimate article of trade when sold in a package bearing a
correct statement of its character. In labeling such packages,
however, various subterfuges are resorted to for the purpose of
deceiving the purchaser.

The word “compound ”” or a statement of composition may
appear on the label, but in such small letters or in such an
obscure position as to easily escape the notice of the purchaser,
or the wording may be such as to convey the impression that
the preparation is a compound of coffees rather than of coffee
with other materials.

Plates I and II show photographic reproductions of thrce
labels which illustrate these statements,
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 Some of the preparations described in the following pafa-
aphs were properly labeled, but several instances of deception,
of violation of the law, may be noted.*

The seven samples named below, representing four brands,
~ contained
; ' Coffee, Peas, and Chicory :

7772, 9123, and 7957. These three samples were purchased
of the Grand Union Tea Co., in Derby, Middletown,
" In each case the bag was marked at the time
‘the words “Royal Compound.” The price
ts per half pound.

73. “Boardman & Son’s Compound Prime Old Java
Cnﬁee, 304 Asylum St., Hartford.” “Compound ” was in much
smaller letters than the rest of the label. Bought of The
People’s Grocery, Naugatuck. Price, 25 cents per pound
package. (See plate I.)

7809. “Imperial Compound Java and Mocha Coffee. Is
 made from coffees selected especially for their strength, flavor,
“and superior drinking qualities. Capitol Mills, Hartford, Conn.”
Bought of Aug. Reisinger, 1267 State St., New Haven. Price,
25 cents per pound can,

7823. “Welcome Coffee Compound. Bryan, Miner & Read,
New Haven.” Bought of D. M. Welch & Son, 28 Congress
Ave., New Haven. Price, 25 cents per pound package; bar
of soap given away with the package.

7750. “Good Luck Coffee. O. H. Blanchard, Hartford,
Conn. This coffee is compounded from the very best stock,
and is as wholesome as the bread we eat. It is double the
strength of pure, imported goods, and will make more cups of
rich, delicious drink than any other coffees.” Bought of E. J.
Upson, 841 Main St., Waterbury. Price, 25 cents per pound
package ; with glass tumbler.

The following sample contained

Coffee, Peas, Chicory, and Wheat or Rye :

~ 7954. “Compound” [stamped on bag]. Bought of J. H.
McGuire, 16 Church St.,, Hartford. Price, 13 cents per half
pound.

* For description of other brands, see Rep. 1896, p. 57.
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The two following samples were mixtures of
Coffee, Peas, Chicory, and Imitation Coffee *

9181, “Red D Prepared Coffee, John C. Turnbull, New
York. Red D Prepared Goffee is crushed’and packed immedi-
ately after roasting, thus preserving the full aroma and flavor,
making a rich cup of coffee.” Boughf of W. F. Brennan, Nau-
gatuck. Price, 25 cents per pound -package. Cup and saucer
given away with each pound. =

7818. “Combination” [stamped on bag]. Bought of
Russell Bros., 418 State St., New Haven. Price, 10 cents per
half pound.

The following were mixtures of

Cofffee, Peas, Chicory, and Imitation Coffee

9180. “Old Reliable Coffee. The Nutmeg Coffee and Spice
Mills, Hartford. A compound of delicious drinking coffees and
guaranteed to please those who like a full, heavy-bodied cup of
Coffee.”. Bought of W. J. Kelly, Naugatuck. Price, 25 cents
perpound can. (See plate I.) :

7994. ‘“Stanton’s Vegetable Compound Coffee. Stanton
& Tyler, Norwich. We do not claim for this wholly the title of
coffee, but a compound prepared from fresh, sweet, and nutri-
tious cereals and pure Santos coffee, which is very rich and
aromatic.” Bought of Stanton & Tyler, Norwich. Price, 20
cents per pound package. )

The following brand was composed of

Coffee, Chicory, and Pellets:t

7835. “The Great Atlantic & Pacific Tea Co.’s Granulated
8 o’Clock Breakfast Coffee Mixture. 454 choicest coffee, 30%
choicest English chicory, 254 cereals.” Bought at their store,
386 State St., New Haven. Price, 13 cents per half pound.
The following brand contained

Coffee, Peas, Chicory, and Pellets :t

7962. “Crown Jewel Java Coffee. Packed by Grand Cen-
tral Tea Importing Co., New York. Made of pure coffee and
cereals.” Bought of W. A. Royle, 919 Main St., Willimantic.
Price, 22 cents per pound package. (See plate II.)

* Brown lumps, made from wheat middlings to resemble coarsely crushed roasted coffee.
+ Made from pea-hulls and middlings.

PLATE II. LABEL ON PACKAGE OF A COFFEE COMPOUND.
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PLATE I,

LABELS ON PACKAGES OF COFFEE COMPOUNDS,
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“The two brands named below are coffees of low grade,
~ roasted and unground, containing a very little sugar:
’ 7831. “Arbuckle’s Ariosa Coffee. New York and Pitts-
- burg. Ariosa is a compound made from coffee, sugar, and eggs.
The coffees are selected especially for their strength, flavor,
and superior drinking qualities, are pure, sound coffees, and
‘absolutely free from all the poisonous coloring substances which -
are now so largely used to improve the appearance of coffee.
Coffee when roasted is porous, and, unless prevented, loses its
Jualities and absorbs others that are injurious to it. By
ss of Lermetically sealing the pores of roasted coffee, we
e-fold object: 1st, the retention of the full
ma for any length of time; 2d, the prevention
through absorption of any injurious flavors; 3d, the saving to
the consumer of the additional expense of eggs incurred when
any other coffee is used. Ariosa is self-settling. Choicest
~ eggs and pure granulated sugar are the only articles used in
. HERMETICALLY SEALING ARBUCKLE'S AR10sA COFFEE. Form-
ula: Coffee, .99278 ; eggs, .00361 ; sugar, .00361.”” Bought of
- Coe & Jenks, 422 State St., New Haven. Price, 15 cents per
- pound package. :

7804. “Lion Fancy Roasted Coffee, Woolson Spice Co.,
Toledo, Ohio. This package contains only the genuine coffee
berry. It is sealed with pure reclarified sugar for the purpose
of preserving its strength and purity.” Bought of Philip Hugo,
28 Edwards St.,, New Haven. Price, 15 cents per pound
package. .

COFFEE SUBSTITUTES.

Various preparations of wheat, rye, barley, peas, etc., con-
taining no real coffee, are sold under special names for those
who for any reason prefer them to genuine coffee.

Four such coffee substitutes were examined in 1896, and are
described in the report for that year, page 61. The following
additional brands were purchased during the month of Oct.,
1897: 3

Two of these consisted of

Whole Barley Kernels, roasted.

7782. “TFischer Mills Fresh Roasted Malt Coffee. B.
Fischer & Co., N. Y.” Bought of I. P. Prescott, Water and
‘State Sts., Bridgeport. Price, 15 cents per package.
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7887. ¢ Kneipp Malt Coffee. Kneipp Malt Food Co., New
York and Chicago.” Bought at Food Exposition, New Haven
Oct., 1897. Price, 15 cents per package.

The following two samples were pr'e,péred from

Roasted Cereals.

b

7844. “Grain-O. A table béverage which the children
may drink without injury as well as the adult. Prepared by the
Genesee Pure Food Co., EeRoy, N. Y.” Bought of R. M.
Stevens, 255 Congress Ave,, New Haven. Price, 15 cents per
package.

7846. “Postum Cereal, A Toothsome, Healthful Beverage,
Postum Cereal Co., Lim. Battle Creek, Mich.” Bought of H.
M. Tower, 379 Congress Ave.,, New Haven. Price, 25 cents per
package.

The following sample consisted of small brown lumps made
from

LPea Hulls with a Paste of Wheat Flour or Middlings.

7933. ‘“Wheat Coffee.” Boughtof Grant’s Tea Store, State
and Main Sts., Meriden. Price, 1o cents per pound.
One sample consisted of

Roasted and partially Ground Wheat,

7886. “Old Grist Mill Entire Wheat Coffee. Potter &
Wrightington, Agents, Boston.” Bought at Food Exposition
New Haven, Oct., 1897. Price, 20 cents per package.

(The Old Grist Mill Entire Wheat Coffee examined in 1896
contained not only wheat but also peas and real coffee. See
Report, 1896, p. 60.)

GINGER.
By A. L. WinTton anxD W. L. MITCHELL.

Ginger is the root or more correctly speaking, the under-
ground stem of a perennial herbaceous plant, Zingiber officinale,
Rosc., which is cultivated in India, its native country, and also
in Jamaica, Cochin China, Africa, and Australia.

Ginger root is used in a *“recent” or undried state for the
preparation of preserves and confectionery, but most of it is
dried in the countries where it is produced and shipped in this
form.
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~ Jamaica ginger, which is considered the finest on the mar-
~ ket, is scraped before drying to remove the outer coatings, and
frequently it is “bleached ™’ or coated with chalk as a protection
against the drug-store beetle and other destructive inse:_:ts.
In other countries the root is usually dried without removing
the epidermis, although occasionally it is scraped, -bleached,.or
~ otherwise prepared in imitation of the higher priced Jamaica
variety.

At the time when the samples described in this chapter were
a pﬁrchased (Oct., 1897), the following wholesale prices were

5

Jamaica, bleached, 19 cents per pound.
Jamaica, scraped, I8 cents per pound.
Cochin, 5% to 7} cents per pound.
African, 4% cents per pound.
Calcutta, 4 cents per pound.

The unground ginger imported into the United States for
the year ending July 30, 1896, amounted to 4,827,703 pounds, and
was valued by the custom house officials at 5 cents per pound,
making a total wholesale value of $226,251.56.

Adulteration of Ginger. — Rice middlings, wheat flour, corn
meal, mustard husks, turmeric, sawdust, gypsum, and chalk are
frequently mixed with ground ginger. Exhausted ginger, the
dried residues from the ginger ale and extract factories, is exten-
sively used as an adulterant in England and to some extent in
this country., !

EXAMINATION OF SAMPLES,

Ninety-one samples purchased by agents of the station have
been examined by the methods described on page 186, and may
~ be grouped as follows:

In labeled packages. In bulk. Total.

Not found adulterated, . S . 19 48 67
Adulterated, . v . . - 4 20 24

Total, . W 2 . : 23 68 91
Per cent. of samples aduiterated, % A 17.4 20.4 26.4

- In Table XI are given the names and addresses of the
dealers from whom the samples not found adulterated were
purchased, the prices paid, and also, in the case of samples
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bought in labeled packages, the names of the brands and of the
manufacturers. The adulterated samples are described in like
manner in Table XII, and in addition the foreign materials de-
tected in each case are given.

The chemical analyses of the sam‘ples will be found in Table
XIV.

The adulterant most commonly found in the ground ginger
bought in Connecticut was rice’middlings, a by-product consist-
ing of the inner seed-coats of the grain with more or less
starchy matter. It was present in 20 out of 24 adulterated
samples, and in 16 of these it was the only adulterant detected.

Three samples contained gypsum: No. 9235, 19.47 per cent.;
No. 7980, 8.35 per cent.; and No, 7747, 8.35 per cent. The
other foreign materials detected were wheat middlings, saw-
dust, corn meal, mustard husks, and turmeric. Samples Nos.
7740 and 7960 contained turmeric, but were believed to be
otherwise pure.

Although all the samples were examined by the best ap-
proved methods for the detection of exhausted ginger, there
was no evidence in any case that this adulterant was present.
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TaAaBLE XI. GINGER NOT FOUND ADULTERATED.

Brand.

Dealer.

Price per i
pound,
cents.

éﬁckr;ey &.Poor:

Plirq G.inger.
Boston, .
Ben:

Ja.s. =
" Hills &

Shield Ginger.'
- Powers & Co., N. Y.,
E’urci]amalca Gmger

‘o

Pure Ginger. Union Splce Co., ,
Blue Ribbon Pure African Gmger

Austin Nichols & Co., N. Y
‘Sold in bulk,

E. J. Gillies &

[

Pure Ginger, Capital Mills. Lin
coln, Seyms & Co., Hartford,
Sold in bulk, o .

Ginger. Wm. ‘Boardman & Son,
4 Hartford,

976/ Sold in bulk, . ’

0| Pure Ginger. Equitable Mills.
F. R. Farrington & Co., N.
3 Y. and Boston,

737| Sold in bulk,

[ e

Ansonia.

. |Bridgeport.

ik ﬂauéury

. |Derby.
. |Hartford.

Meriden.

3 Naugatuck.

. |New Haven.

Middletown.

G. E. May & Son, High and Maple Sts.,
D. M. Welch & Son, Main St.,
China & Japan Tea Co., 820 Main St.,

E. H. Davis, 60 Courtland St.,

Lee & Ketcham, 20 Fairfield Ave.,
Union Pacific Tea Co., 416 Main St.,
C. H. Stevens, 398 E. Mam Gt

‘W. C. Chambers, 6 West St.,

McGraw & Baldwin, 93 White St.,

J. McEnerney, 75 Elizabeth St.,

Allen Bros., 132 Main St.,

Buckley & Reardon, 169 Main St.,
Cady & Lombard, 69 Albany Ave.,
Empire Cash Grocery, 94 Albany Ave.,

Joseph Hagerty, 75 Front St.,

Hills & Co., 368 Asylum St.,

E. M. Palmer 124 Albany Ave. '
Chas. A. Post. 709 Main St.,

C. H. Russell, 383 Main St.,

A. H. TilIinghast, 9I Main St.,

Union Pacific Tea Co., 174 Asylum St.,

H. E. Bushnell, 79 W. Main St.,
Grant’s Tea Store, State and Main Sts.,
Morton Tea Co., 200 W. Main St.,
Pierce & Hupfer, 111 Britannia St.,

O. H. Cone, 262 Main St.,

Grand Union Tea Co., 272 Main St.,
N. England Tea Co., 442 Main St.,
J. B. Patterson, 110 Main St.,

F. K. Grant, 2 Church St.,

The Grant Grocery Co., Maple St
The People’s Grocery, Main  and
Maple Sts.,

. |New London. Keefe & Davis, 125 Bank St.,

Kellogg & Avery, 27 Truman St.,

Albert Peck, Howard St.,
Thomas & Gumble, 437 Bank St.,

S. S. Adams, 412 State St.,

Daniel Dore 579 Grand Ave.,
Mrs. Foley & Co., 763 Grand Ave.,
N. A. Fullerton, 926 Chapel St.,

10

10
10
10

10
I0

=
[oRVoRE, N3, )
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4

TapLe XI. GINGER NOT FOUND ADULTERATED. — CONTINUED.
2‘ =
g Brand. Dealer. Qf-g ‘:‘
E 888
@ [
7730 Pure African Ginger. Howard
& Cos, N Y., . |New Hawen. Mrs. M. L. Gerner, 860 State St., 10
7729| Sold in bulk, : # o % 10
7728| Absolutely Pure Gmger The
.~ F. C. Bushnell Co , N. Haven, Gibbons Bros., 824 State St., 10
7632 Sold in bulk - L. Goldbaum, 177 Congress Ave., 8
7736 N. Haven Prov.Co., 398 Grand Ave.,| 8
7461 S A. B. Stevens, 61 Broadway, 10
7733 S 2 X 5 . L. C. Strickland, 99 Grand Ave., 10
7725| Pure Ginger. Crescent Mills, J.
P. Auger, New Haven, Wm. Tansey, 29 Williams St., 10
7447| Sold in bulk H. M. Tower, 379 Congress Ave., 7
7726 s . W. E. Waterbury, 774 State St., &
7734 Absolutely Pure Ginger. D. M. ;
Welch & Son, o 4 D. M. Welch & Son, 8 Grand Ave., 8
7454| Sold in bulk . 28 Congress Ave.,| 5§
7995 L . |Norwich. W. A. Church, 18 Market St., 10
7990 LIS : T R Murphy, 4 W. Main St, 10
9119 S g . . 5 . |Putnam. C. W. Bradway, 80 School St., 8
gr11| Pure Ginger. A. C. Stetson, . A. C. Stetson, Water St., 10
9113| Sold in bulk, . . Union Pacific Tea Co., 79 Water St , 8
9137 L . |Stamford. H. S. Daskam, 59 Atlantic St. . 8
9156 LRt S. Norwalk. G. E. Friedrick, 20 Railroad Sq., 8
9153 Seeg F. D. Lawton & Co., 22 S. Main St.,| 8
9152 CORTE C. E. Seymour, 33 Washington St., | 10
7754 6 UM : : : . | Waterbury. Dillon’s Cash Store, 45 E. Main St., | 10
7763| Ginger. Helmet XXX Brand. .
E. R. Durkee & Co., N. Y., J. A. Edmundson, 415 S. Main St., 10
7757| Sold in bulk ; T. P. Kelley, 38 S. Riverside St., 10
7966 et Willimantic. H. C. Hall, 17 Union St., 10
7969, Pure Gmger. The E. S. "Kibbe
Co., Hartford, 5 ? H. Levins, 493 Main St., ‘10
9409| Pure African Ginger. Bugbee .
& Brownell, Providence, Burt Thompson, Main St., 10

are Spices,
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TaBLE XII. ADULTERATED GINGER.
=
85
it g Adulterated.
Dealer. B §‘§ ulterate
ﬂ: e I8 S
| Ansonia: ) Ky [turmeric.
D. M. Welch & Son, 186 Main St., 8 |Rice middl'gs, corn meal,
¢ ] 7 :
.& Prov. Co.,124 Rail’d Av.,| 5 [Rice middlings, turmeric.
Water and State Sts . 9 |Rice middlings.
8 |Rice middlings, turmeric.
8 |Rice middlings.
[turmeric, 19. 47%gypsum S
r, 525 Main St., 10 |Sawdust, wheat midd'ngs,
Standard House, 16
Sty 10 |Rice middlings, turmeric.
b arren, Sheldon and Front Sts., 10 |Rice middlings, turmeric.
. | Centennial Tea Co., 41 E. Main St., 8 [Rice middlings.
\New Haven:
C. F. Curtiss, 973 State St., 10 |Rice middlings.
'W. S. Graves, 341 Grand Ave., 10 |Rice middlings, mustard
i3 husks, turmeric.
«.P R. Lyons, 413 Congress Ave., 8 [Rice middlings, turmeric.
ohn T. Pohlman, 140 Dixwell Ave., 8 |Rice middlings.
London:
‘H. Levin, 38 Bradley St., 5 [Rice middlings.
: _ A,. M. Stacy, 123 State St., 10 (8.35 per cent. gypsum.*®
‘ Norwich.:
The Challenge|
TV, . | E.F. Burlingame, 128 W. Main St., 10 |Rice middlings, turmeric.
A. B. Peckham, 147 Franklin St., 8 |Rice middlings.
Putnam.:
. | Geo. Farley, 20 Providence St., 10 [Ri iddlings.
Stampord: y o |Rice middlings
New Cash Store, 47 Canal St., 5 |Rice middlings, turmeric.
: ; . | B. Polkin, 60 Pacific St., 6 [Wheat, rice middlings.
- Square Deal
I. N. Waterbury, 142 Pacific St 7 |Rice middlin.
¥ .y gs.
Waterbury: 5 [cent. of gypsum.*
Kinney & Balfe, 674 N. Main St., 10 |Rice middlings, 8.35 per
‘Waterbury Grocery Co., 165 Bank St., 10 |Turmeric.
Willimantic:
W. A. Royle, 919 Main St., 8 |Turmeric.

O4 + 2H,0 calculated from CaO.
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DiscussioN OF THE ANALYSES.

The following maxima and minima results show the range in composition of
samples of pure ginger-root and also of pure and adulterated ground ginger
found in the market The analyses of two samples of exhausted ginger are
given with these for comparison. r

TaBLE XITI.-—ANALYSES OF GINGER, PURE AND ADULTERATED.
RANGE oF COMPOSITION.

|
|

e e ;s
i iStrast ¥l
5 L
2 log| 8] 508 | 2] 2
g el 5|8 (s | 3| By
i |285%| 7 |5 |is| 5| <8
a5 bl o 8B |F |"eB
[ & |@ [8 > |z < | o
Whole Ginger, 13 samples, { Max. 7.55 4.09‘2.290.71 3.09/5.42|6.58|17.55
not coated with chalk.* | Min. | 3.6I2.170.05/0.20/1.613.37|4.36/12.04
Whole Ginger,» 5 samples, § Max. | 9.352.951.283.53/1.49/4.02|5.37 16.10
coated with chalk.*® { Min. | 4.341.730.02/1.07 0.96/2.82(3.63|10.92
Ground Ginger, 67 samples, { Max. | 9.80/4.104.300.62(2.37/5.99 7.27|15.72
not found adulterated. Min. | 4.32/2.30/....]..../0.70/3.02[3.29|11.30
Ground Ginger, 24 samples, ; Max. 19.266.25‘3.556.341.83 8.49(9.88|19.13
adulterated. Min. | 3.77 1.56‘.... ..../0.26[1.27|3.50|11.06
Exhausted Ginger, No. 9727.% 2.120.590.18....[1.61/3.86/4.88| 6.15
Exhausted Ginger, No. 9368.% 5.05 3.55‘!1.50 ....0.130.54|1.52(16.42
|

Young} found in 7 samples of pure ginger from 3.40 to 8 00 per cent. of ash
and Richardson,} in 6 samples, 3.39 to 7.02 per cent. In the analyses of 104
sariples, as collated by Allen, the maximum percentage of ash was 10.65.

The Bavarian chemists consider as adulterated all ginger containing over 8 per
cent. of ash and 3 per cent. of sand. - In the Codex alimentarius austriacus it is

stated that genuine ginger should not have more than 8 per cent. or less than -

1.5 per cent. of ash.

High percentages of ash usually indicate the presence of either sand or of a
lime salt. Sand (ash insoluble in HCI) is usually an accidental impurity ;
sulphate of lime, except when present in small amounts, must, however, be re-
garded as an adulterant. ’

““ Limed” ginger has been found to contain 1.0 to 3 5 per cent. of lime as

carbonate.
- Eleven of the samples of ground ginger, containing from 8 to 9.80 per cent. of
ash and from 2.50 to 4.30 per cent. of sand, although inexcusably dirty, are
classed with those not found adulterated. - Samples Nos. 9235, 7980, and 7747
contain not only high percentages of ash, but from 2.72 to 5.55 per cent. of
lime as sulphate, and they are without doubt adulterated.

* See page 192.
1 Analyst, ¢, 214.
4 U. S. Dept. Agr. Div. Chem., Bull, 70, 216.

;"

' IV. ANALYSES O
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F GROUND GINGER FROM THE CONN.

MARKET.

Ash, e:l(zttrlzgl.: § "

s

5 Lime X 15}

§ f.'ﬁs 55' €a0) & | .8 | EE

| pe) - =}

e 3 |BElgs | 3 |=%|Z|%f

2| & |8 |8 | 14|36
7.25/2.82 1.18 3.58/4.8313.99
17/4.003.25| 0.32| 1.57 3-81/4.87/13.64
.86 1.84/ 4.53|6.00/13.04
3.63|5.32(12.78
1 4.07| 4.91{13.82
1 3.97| 5.49|12.10
T 4.15/5.30(12.51
. i 3.82|5.16[12.81
35| .52| 1 3.54/4.99(13.55
| 9.59| 7-17|2.96 0.93| 3.60|4.80/11.70
| 9.11| 5.653.31 ¥ 4.25| 5.27/12.60
8.63| 7.68/3.06) 1.63)4.415.17/13.83
9.47 8.25/3.3612.50 0.46( 0.98| 3.81/4.96{13.17
8.83| 4.89/2.83 1.87 5.62|6.72(13.75
7.79| 7-58/3.25 1.88 4.37|5.24/13.50
8.771 4-32/2.84 1.73| 5.06| 5.28/15.72
9.44| 6.0512.79 1.40| 4.44|5.64/11.76
8.45 5.1112.85 2.06/ 5.99|7.17/1I.30
8.55/ 5.1612.92 1.12| 3.895.68/12.13
8.30 7.953.26 1.26) 3.45|5.70/13.12
8.67 7.763.56 2.06| 3.76| 4.89|13.55
9.24| 6.64/2.76 1.40| 4.18|4.77|12.87
9.58 6.312.50 1.16) 4.68|5.00|12.81
9.21| 6.91{3.16 1.72| 21.32|5.07|12.58
10.16| 7.88|3.51 1.42| 3.5I|4.65|13.40
9.03| 5.07[2.74 2.28| 5.17/6.49(13.91
10.08| 4.71|2.42 2.03| 4.96/6.45/13.19
8.15| 5.47/3.03 2.37| 4.70| 6.44{13.99
9.07| 6.84/2.78 .21 3:88 5. 01|12 72
9.08| 7.63|3.39 1.18| 3.58 5.03|12.07
8.10 7.40(3.38 1.49| 4.49 5.88/12.92
9.29| 8.47|3.16/3.34| 0.32| 1.40| 4.15|5.43|12.51
8.78| 7.29|3.22 2.01| 3.56(5.36(13.41
8.81| 9.80|3.63/4.30| 0.36| 1.35| 4.04{6.06/13.95
9.69| 7.21|3-40 1.31| 4.29 5.88/13.23 °
7.62 7.86(3.64 1.52| 4.20|5.43|14.39
8.38| 9.54(3.74/4.12| 0.54| 0.92| 3.85/5.10I11.9I
9.73| 6.33[2.90 1.79| 4.10{5.56(12.70
9.68| 7.71[3.66 1.35| 3.93(4.92(13.19
9.73| 8.19|3.44(3.10| 0.24| 1.74| 3.75| 5.20/12.42
8.31 6.86/3.26 1.95 5.36|7.27/13.93
9.57| 7.96|3.42 1.36| 4.01| 5.25/12.55
10.42| 7.80|2.91 1.01| 3.74/4.67(11.70
8.55 7.01|3.53 1.31I| 3.02|4.27/12.77
8.97 6.95(3.06 1.47| 3.88|5.22(13.14
8.31| 7.61(3.25 1.03| 4.90|3.29/11.96
9.77| 6.31/2.76 1.69| 3.92|5.48/12.64
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TasLe XIV.— CONTINUED. e
T T S e — At ‘V T e e T T ;
i Eth, 3
kbs o extrfgt. < P
8 s
Station ¥ L] A= 38
No. B s5188) 8|8 |:8]3 |8y
203 [583% S| F [958 |=g SALICYLIC ACID IN MALT LIQUORS.
2|8 |2° |2 21781 < 8
e Fro F e P By A. L. WINTON.
2¢ Not found Adulter- | q. .88l4.10 2.0 12| 5.87(14.92 A
314; Bleg; 3.31 5.39;'453.18 0.60 0.7(5> 2.08 §.5§ I:.gg mples of lager beer and seven of ale, all of which
7726 9.78| 5.19/2.30 1.48| 4.49|5.66|12.84 in New Haven, have been tested for salicylic
7734 9.52| 7.16/2.95 1.61| 3.87|5.42|11.58 .
7454 \ 8.41| 7.02/3.01 1.03| 3.64|5.18{13.93 ey
7005 ' 9.73| 5.34/2.98 1.00| 3.24|4.45|13.27 _my be summarlzed as follows :
7990 | 9.82| 7.33|3.24 1.25| 4.03|5.28|12.51 y
9119 8.93| 8.89/3.26|3.41 0.32| 1.53| 3.93|5.38!12.73 i ‘ IsrzoRpgl;}v:&' ot
9111 9-44/ 7.012.53 ' 1.53| 4.306.35/12.32 In Labeled  Bottles, Not from
9113 | ' 9.50 7.143.10 | 1.65/ 4.16|5.56/12.88 Bottles. Labeled. the Wood. Total.
9137 8.68 4.672.51 | 1.78| 4.76|5.90(13.43
9156 8.21| 7.71|3.63 1.16| 3.88(5.74/12.20 19 8 2 29
9153 9.04| 5.982.73 1.60| 4.56(5.79/12.84 3 d 8 o I
9152 | 9.29 5.813.53 \ 1.59/ 3.89|5.45/13.60 Ak
7754 | - | 8.75/ 5.832.99 2.22| 4.64|5.98|14.00 40
7763 I 9.14 7.753-49 1.80| 4.47|5.77/11.60
7757 | 9.33| 8.253.58/2.59 0.62| 1.25 3.75|4.89(12.58
7966 | 8.61] 9.243.24/3.64 0.44| 1.89 3.435.11/12.14 3 1 2 6
7969 9.55 4.832.64 1.70| 4.03(5.42{12.66 o 1 1
9409 | 9.05| 5.823.01 1.22 3.37/6.84 : 4,
. 1 1 : e 7
7767 |  Adulterated. ‘ 8.87 4.58/2.22 1.03 6.49|7.71/11.62 29
2 .31| 7.18|2.98| % 4.80|6.37/13.10 & g s 5 St 5
'7/;31 ‘ | 3.31 2.55 3.(137 1.21 5.1T 5.3? Ig.of, The method used for‘detectmg salicylic acid was as follows :
033 | | 7.88] 5.82[2.8 1.61] 4.35[6.26/11.30
gxg; ;15 2.592.18 | 1.67 4':531 6.8 12_:3;4 ’ _‘ammg'far Salicylic Acid.— Twenty-five to fifty cc. of the liquor
9235 8.5519.26|5.57/1.27%6.34( 1.46| 3.70|6.28[19.13 aﬁ are acidified with sulphuric acid and the mixture thoroughly shaken
7953 8.53 5-25 2.38 I-gS 2-15 5.47|11.53 of suitable size with an equal bulk of ether. The ethereal solution is
7939 7.29| 7.82|2.993.09| 0.42| 1.83| 6.47|9.40|14.02 ,
7798 7.00(10.23|3 2112.92| 0.64| 1.32| 8.49] 0.88[18.41 Ex‘eﬁﬂi decanted into a flat porcelain dish and the ether evaporated at a gentle.
7732 9.45 5.632.18 0.76| 3.54]5.08[12.23 - heat. The residue is dissolved in absolute alcohol and tested with ferric chloride
7735 7.84| 5.772.26 1.24| 4.02|5.71|13.04 - solution.
7623 g.sr 5.252.3§ 1.59 ggg 7.78|15.00
;3845; IO:;; gxtls:}u ;:-;’g 5:21 3‘3‘2 ;i:gg Descriptions of the samples of beer and ale not found to
7983 g.n 1<8>.37 6.25 .64/42.72| 1.33 g.44 5.67/16.09 _ contain salicylic acid are given in Tables XV and XVI, and of
799 .55 8.00/3.0912.57 0.16| 0.31| 6.92|9.25/15.02 C - ey
Ll 8.82| &.10/2.15 t.80| B aal % ail g those found to contain this preserva}tlve in ’Ijable.XVII.
o115 8.54 6.822‘.4; 0.56| 7.13|9.11/14.42 The sample of ale found to contain salicylic acid was bought
giig g:% g:g’;i:‘s‘é g:gg 223 ‘;gg ;(‘)-‘I’g - of W. J. Boettger, 215 Shelton Avenue, and was stated by the
9147 | 8.58| 9.35/4.123.55 0.36| 0.98| 4.15|5.18[12.88 ~ dealer to have been brewed by Feigenspan.
7747 | 9.47|12.31/6.071.98/}2.72| 1.69| 3.61|5.42(15.89 h
7749 | . | 9.13| 4.70[2.77 1.35| 3.46[4.68/13.53
7960 | 9.50 6.782.95 1.41 3.71|5.7912.79

#8503 9.25. + SOg 3.60. 4503 3.56.
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TaBLE XV. LAGER BEER NoT FOUND To CONTAIN SALICYLIC ACID..

Brand. Dealer,

l Station No.

In Labeled Bottles.
7690|Rochester Brewing Co.’s Bohemian, .
7691 Rochester Brewing Co.’s Premier, Free & Waag, 725 State St.
7692Rochester Brewing Co.’s Standard, | Free & Waag, 725 State St.
7693|Rochester Brewing Co.’s Extra Dark Bavarian, Free & Waag, 725 State St.
7586|Gabriel Sedlmayr Miinchen, Versandt Bier,
7591 The Bergner & Engel Co , Phila., Tannhaeuser
Bier,

7590|Beadleston & Woerz, Imperial German Brew,

Free & Waag, 725 State St.

7589|Rochester Brewing Co., Extra Dark Bavarian, |Edw. E. Hall & Son,770 Chapel St
7587|Jos. Schlitz Brewing Co , Celebrated Milwaukee

7594/ Pabst Bohemian, Milwaukee,

7593|Biirgerbrau, Wiirzburg, Bavaria (Dark),
7596|Brauerei zum Augustiner, Miinchen,

7685|Jos. Schlitz Brewing Co.’s Celebrated Milwau-
kee Lager Beer,

7686|Jos. Schlitz Brewing Co.’s Extra Pale Milwau-
kee Beer,

7687|Jos. Schlitz Brewing Co.’s Miinchener,
7600(Pschorr-Briu; Miinchen,

7688 Aktien-Brauerei zum Lowenbriu Miinchen, Ex-
port Bier,

7703/Chr. Feigenspan’s Export Beer, Newark,

W. H. Jensen, 47 Church St.

Chas. Scholl, 156 Crown St.
C. Shanley, 245 Congress Ave.

In Rubber Stoppered Bottles, Not Labeled.*

7689]. Rupgert’s,* J. P. Baldwin, 450 State St.

7705|Ulmer, 'W. J. Boettger, 215 Shelton Ave.
7704/ The Springfield Brewing Co.,* J. P. Carney, 169 Meadow St.
7702 Weibel’s,* Jos. Fappiano.

7697 Weidemann’s,* Fontaine & Heidrich,231 Cong Av.
7599/ Toledo,* W. Thne, 66 Crown St.

7716 Quinnipiac,* Quinnipiac Brewing Co.

7709 F. & M. Schaefer, N. Y., Culmbacher,* Geo. Stalze, gos State St.
Drawn from the Wood.
7717 Narragansett,* :

. W. Scanlon, 142 Ashmun St.
7723 Rochester,

J. P. Donnelly, 174 Ashmun St.

* The brand or maker’s name was given by the dealer,

Edw. E. Hall& Son, 770 Chapel St.

Edw. E. Hall & Son,770 Chapel St.
Edw. E. Hall & Son, 770 Chapel St.
7588 Beadleston & Woerz, Imperial Beer, Gold Label, Edw. E. Hall & Son, 770 Chapel St.

Beer, Edw. E. Hall & Son, 770 Chapel St.
Edw. E. Hall & Son, 770 Chapel St.
Edw. E. Hall & Son, 770 Chapel St.

Hugh J. Reynolds, 152 Crown St.
Hugh J. Reynolds, 152 Crown St.

Hugh J. Reynolds, 152 Crown St.
Hugh J. Reynolds, 152 Crown St.

i.;. XVI. AL Nor Founp TO CONTAIN SALICYLIC-ACID.

~ SALICYLIC ACID IN MALT LIQUORS. 155

Dealer.

John C. Doody, 239 ‘Water St.
Wm. Henchy, 254 Congress Ave.
Quinnipiac Brewing Co.

' Quinﬁipiac Brewing Co.

=k
'}. o

SR
~ |Patrick Lee, 166 Ashmun St.
R. E. Wartmann, 134 Starr St.

ABLE XVII.

Sied by'the dsdler.

Beer Founp To CONTAIN SALICYLIC ACID.

Brand.

Dealer.

i - In Labeled Bottles.

Rochester Brewing Co., Rienzi,

Springfield, Mass., Brewing Co., Gold Medal
Tivoli, .

2(Rochester Export Lager Bier,

In Rubber Stoppered Bottles, Not Labeled.
Fresenius Standard Lager Beer,*

Fresenius Lager Beer,*

Narragansett Lager Beer,*

Feigenspan’s Lager Beer,*

Liebmann’s Lager Beer,*

i F. & M. Schaefer, N. Y., Wiener Beer,¥

B 7710lF. & M. Schaefer, N. Y., Lager Beer,*

_ 7699/Bachmann’s 1.ager Beer,*

Free & Waag, 725 State St.

Gilbert & Thompson,918 Chapel St.
Edw. E. Hall & Son,770 Chapel St.

Thos. A. Kean, 285 Water St.
Jos. A. Miller, 404 Congress Ave.
Chas. Scholl, 156 Crown St.

Otto A. Scholz, 45 Bristol St.
Geo. W. Shea, 143 Newhall St.
Geo. Stelzle, go8 State St.

Geo. Stelzle, go8 State St.

|Aug. Wilhelm, 88 Ashmun St.

* Statement of dealer,
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SAUSAGE.

By A. L. Winton AND W, L. MITCHELL.

In the report for 1897, page 41, will be found descriptions
of forty-two samples of sausage purchased during the months
of October, November, and December, 1896. Twenty-seven
of these samples were found to contain borax. '

Nineteen samples, purchased December 8 to 17, 1897, have
been examined, not only for borax but also for starch, the
principal ingredient of various preparations of Indian corn,
potatoes, and wheat, which are used in sausage as absorbents.
As it is said that these starchy materials serve not merely to
absorb the juices of the meat but also water, which is added as
a “filling,” the percentage of water in each sample was deter-
mined. (See Table XVIII.)

Fourteen of the samples contained borax and ten of them
starch, which, in eight cases, was derived from Indian corn, in
one from both Indian corn and potatoes, and in one from wheat.
The average percentage of water in the samples containing
starchy material was 42.40, in the other samples 4o0.13. This
difference is too small to fully warrant the conclusion that the
starchy material had been added for the purpose of holding
water as a make-weight, '

Jandy's Sausage,*
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'ood Fair Bag Sausage,
k. & Prov. Co.,Boston,

: ,,samge ]ersey City,>

Bridgeport Pub.Market, 39 Bank St.,
Bridgeport Pub. Market, 39 Bank St.,

inton Co.’s Sausage,* | B. Liebscher, 652 Main St., TQ 5w vns B
arnes’ Sausage,® Village Market, Main St., 10 Borax 43.
Greenwich : |
d I H. B. Marshall & Co., [rxg i 41.
\Hartford . |
's Sausage Meat, A. C. Hunt 3
0., Springfield, Mass., City Market, 487 Main St., | 10 |Borax (36
eld Sausage,* A. C. Hart & Co., Albany Ave., 10 |Borax (37.
y Merzden
feriden Provision Co.’s Home| A. W. Gardner, 43 E. Main St., 10 |Borax |44
Made Sausage,
de by dealer,* C. F. Fox, 9o W. Main St., | 12 |Borax [48.
]Middklown 2 (
erry & Barnes’ Sausage Bacon & Co., 480 Main St., [ IO [oeuee. 31
ade by dealer,* Wm. Jamieson, 290 Main St., ISIne rte 36
]New Haven
rmour’s Sausage,® | N.Haven Pub. Market,390 State St.,| 8 |Borax 42.

N. Haven Pub. Market, 390 State St. l
N. Haven Pub. Market, 390 State St., 10 |Borax (43

on Sausage,*
win's Sausage,*
less Sausage,*
New London :

G.V H. Hammond Co.’s Coin |

 Special Breakfast Sausage, Market, 20 Main St., | 12 Borax 45.
Small Sausage, North Star Brand, Market, 46 Maln S 15 Borax (44.
i | Norwich :

Made by dealer,® Gardner & Reynolds, 4 Market Qt 1O 136.

|
| N. Haven Pub. Market, 390 State St., 10 |Borax |39.
| N. Haven Pub. Market, 390 State St , ‘ 12 (Borax 47.

.42

41
68

.41
.64

88
.84
74

50

73
51

39

= .TaBLE XVIII. SAUSAGE.
8- s
Brand. Dealer. :- g g 5 ’5
G0 2 3 e
oi=n < r <
& & = &
Bridgeport : *

12 14| Borax 40.70J ......
12 |Borax |44.

2 Smtement of dea!er.

EXAMINATION OF HONEY.

By A. W. OGDEN.

Thirty-seven samples of strained honey have been exam-
ined. Of these, five are probably pure; twenty-two may be
genuine, though they seem to be made by bees fed somewhat
with cane sugar, or to have had invert sugar added to them;
two unquestionably contain cane sugar added as an adulterant,
and eZg/t are adulterated with glucose syrup.

The details regarding these samples appear in Tables XIX
and XX.
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METHOD OF ANALYSIS. — One-half the normal quantity for polariscopic
test® is dissolved in water and clarified when necessary with 1°¢ each of alum
cream and basic lead acetate solution. After making up the volume to 100°¢ and
filtering, the solution is polarized in a 200"™ tube. 50°¢ of the solution are
treated with 5° of strong hydrochloric acid, heaged at 68° to 70° C. for ten min-
utes and polarized a second time, after inversion.

The results in the table are calculated in all cases to the normal quantity.

d TaBLE XIX, —

:2 Label. Manufacturer or Producer.

£

g

2]

Probably Pure.
9046/Choice Honey, C. A. Stanton, Newington, Conn.
go67|0ne Pound Pure Honey, Said to be native.
9063|Pure Extracted Honey. From the apiary of( W. E. Close, Stanwich, Conn.
9345|Pure Extracted Honey. From the apairy of Geo. J. Francis, Durham, Conn.
go682 lbs. Pure Machine Extracted Honey. :
From the apiary of Irving M. June, Riverbank, Conn.
Possibly from Bees fed with Sufar, or
with Invert Sugar added.

9o25/Pure Honey, Wm. T. Gregory, Cranbury, Conn.
9035/Strained Honey, F. H. Leggett & Co., New York.
9o41/Pure White Clover Honey, W. J. Lamb.
9043|Busy Bee Brand, Pure Strained Honey,

9380|Pure Honey, gathered from White Clover,

9051/ Health Brand, Pure Strained Honey.

gos5Pure Strained Honey. Guaranteed Free
from adulteration,

Pure Strained Honey,

Strained Honey,

Pure Honey. With a bee as trade-mark,

14 1b. Pure Honey (blown in glass),

Pure White Clover Honey,

9249 Choice Honey, Warranted,

9336/None. Piece of comb in it,

9349 |Strictly Pure Honey,

9341 /Pure Extracted Honey. From the apiary of

9339 Pure Extracted Honey, Eagle Brand,

9281/Chas. McCulloch & Co., Wholesale Com-
mission, Albany,

None. In pint Mason jar,

Fancy California Honey,

None. Pieee of comb in it,

Pure Honeysuckle Honey,

9100
9238
9253
9262
9250,

9287
9307
9291
9309

Hudson Mfg. Co , 61 Hudson St., N. Y.
F. H. Strever, Pine Plains, N. Y. F
Lewis DeGroff & Son, New York.

Falcon Packing Co., New York.

F. C. Gould, East Hartford, Conn.

F. H. Leggett & Co., New York.
None given.

None given.

Brownell & Field Co., Providence, R. I.
None given.

None given.

Whitcher, Pillman & Co., Ayer, Mass.
Geo. J. Francis, Durham, Conn.
None given.

E. E. Harris, North Petersburg, N. V.
None given.

C. T. Joslyn Co., Malden, Mass.
None given.

W. J. Lamb.

* 13.024 grams.

Bridgeport Public Market, ‘
Avery & Wilson,
Ei. Timmons,

wn. — A. M. Bidwell,

; . — W. W. Waterbury, |

oeport. — Coe & White, 560 Main St:,
Logan Bros., 863 Main St.,

16 He: Stevens, 398 East Main St.,

R T. Whiting, 345 Main St.,

2. — Jackson & Eggleston,

ewww/t — Knapp & Studwell,

J. L. Mahoney,
7 tfard —Barrows & Thalhxemer 525 Main,
: H. J. Case & Co., 433 Main’ St.,

eriden. — L. C Brown, 4 West Mam St.;
Kimball & Hugins, 31 East Main St.,
N.Y. Butter & Grocery House, 2 Colony, -

J. J. Pagnam, 35 West Main’ St

Mzddlﬂawn — C. A. Allison, 31 Main St

W. K. Spencer, Main St.,

2w London. — Daboll & Freeman,
orwich. — H. 1. Palmer, Main St.,

J. A. Stoddard, 100 Franklin St.,

Cottage Market, Main St . ‘ P
‘W. K. Spencer, Main St., . fie,

T. W. Potter, 72 State St., ‘ g
G. A. Ray, 47 Shetucket St., ‘

STRAINED HONEYS.
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g POLARIZATION.
3
9‘3 Direct. After Inversion.
)
B .
.‘g Degrees. Zteur?ep%r.. Degrees. ;I;z':’epg:
SRR .l 2
. |
.20, —O.1 24.0} —1I5.7| 2I.7
| .25 —4.3| 23.7 —11.8  23.7
~25l - —oukle 220 ——17.0l " 29.0
.30, —9.7 26.0 —12.4| 25.4
.32 —8.7| 22.4| —I14.0| 2I.5
.15\ —I0.9| 22.0| —I5.I| 23.0
.20 —I2.7| 25.5 —20.4| 24.3
.20, —16.7 23.0 —I9.5 222
.25 —16.3 22.0| —16.8| 22.0
.25 —10.3 24.3] —16.1 o7
.20, —I5.7| 22.0 —IQ.3| 22.0
20, —I4.5| 23.0 -—17.9| 23.0
15| —16.7 23.0 —22.3 22.0
.25/ —12.5 23.2| —18.4] 22.6
18 —15.7 25.3| —I9.0 25.3
15 —16.3| 24.0 —IQ.9| 22.2
15| —16.3 23.0| —21.9| 23.5
.I5, —I0.3| 23.0| —I4.4| 23.3
20, —I7.1I| 23.0| —2I1.7| 22.0
10, —18.9| 21.5 —22.8] 20.3
.35/ —I0.I| 25.4| —I12.9| 25.2
20, —I4.7| 22.0/ —18.8] 2I.0
20, —I1.7| 25.8 —14.6] 25.1
28 —16.5 22.0| —20.1 22.6
20 —II.5| 25.0f —I7.5/ 25.0
18| —18.8 24.5 —21.9| 24.0
.25/ —I4.3| 25.2| —I19.5| 20.3
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| Station No.

|
|

Label.

TaBLE XX.

Manufacturer or Producer.

| Contain

9047 Echo Brand Clover Honey, Guaranteed Pure,
9045 Echo Brand Clover Honey, Absolutely Pure,

Cane Sugar.

9024 * Choice Comb Honey,
9040 * Choice Comb Honey,
9026/No Label. Said to be

9277/ Pure Strained Honey, F. H. Leggett &

Co., Prop.,

9288/ White Clover Honey,

9072|* Choice Extracted Honey,

9074/ White Clover Honey,

9077/ Extra Quality Pansy Brand Honey,

Consist of or Contain Glucose Syrup.

Aero Distilled Water Co., Bridgeport.
Aero Distilled Water Co., Bridgeport.

Wm. Thompson, Wayne Co., N. Y.
Wm. Thompson, Wayne Co., N. Y.
Deforth Bros., 41 First Ave., New York.

Crystal Conserve Co., New York.

West Virginia Preserving Co., Wheeling.
Thomas Waters, Worcester, N. Y.

West Virginia Preserving Co. b

Not given.

* We have added a little crystal syrup with our honey to prevent granulation, which we guarantee per-

fectly pure and wholesome.

EXAMINATION OF MAPLE SYRUP.
By A. W. OGDEN.

Three samples of maple syrup have been examined, and all
were found to be free from adulteration with glucose. The

samples were the following: .
7884. “Vermont Maple Syrup, Vermont Maple Sugar and

Syrup Co., New Haven, Conn.”

Broadway, New Haven.
9606. Warranted Pure Vermont Maple Syrup. Stoddard,

Gilbert & Co., New Haven, Conn,

Bought of P. Jente & Bro., 107

9607. Gold Leaf Brand Pure Vermont Maple Syrup. Hunt-
ington Maple Syrup and Sugar Co., Maple Groves, Huntington,

Vt.

MILK EXAMINED FOR NEW HAVEN MILKMEN.
By A. W. OcDEN AND W, L, MITCHELL.

A New Haven city ordinance, passed in 1897, establishing a
milk standard, was the means of awakening unusual interest
among milk producers and dealers in the composition of the
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INED HONEYS.

575 Main St.,

milk which they sold, and since that time ninety-six samples
have been sent to the Station for examination by dealers,

The Station has no guarantee that the samples were properly
drawn, but as they were submitted for the private information
of the senders, it is not likely that they were intentionally un-
fair samples.

The results of the examinations may be summarized as follows:

ToraL Sorips. PEr CeNT. Burrer Fat. PerR CenT.

Month.
Sag;ies. Average.| Highest. | Lowest. Saggies.‘ Average. Highest. | Lowest.
I |
1897
December, Bt [I3.24 | 14.73 | 12.41 15 4.34 | 5.20| 3.80
1898
%anuary. 130533500 |, 14.32 | 12:06 21 4.19 | 5.35 | 3.20
ebruary, 6 i r2i59 1| '13.13 | ‘X188 12 A2 [ 703005 3.5
March, 6 | 13.68 | 14.31 | 12.66 9 4.49 | 5.20 | 3.40
April, T 53825 (VA 43 | 12,03 8 4.79 | 4.85 | 3.85
May, 8 12.98 | 14.03 | 1I.55 13 4701 B an | 860
June, gk SR S R o 4.16 | 4.60 | 3.90
July, RS A (St i 6 4.45 | 5.10| 3.80
August, T Y SR Bl by b Ut s g
September, 3T e e [ 4 4.59 | 5.00 | 4.00
Total and ; 1
Average, 53 i 12.90 | 14.73 | 11.55 ‘ 95 4.40 | 7.30 | 3.20
£ | |

< PoLARIZATION.
)
e Direct. | After Inversion.
Dealer. & I
o
(-9
54 Temper- Temper-
'E Degrees. aiure ¢, | Degrees. qpure C.
. e . S e e
rs| \
sort Public Market, 125 30.9  22.5 —IQ.5 22.%
C .15 22.3| 21.3] —20.6] 22.0

|
|
|
|
|
|

er cent. Sucrose
by Polarization.

| B

L W
N o
[N}

Donnell, 628 Main St., L10] . 820k 2a80h 1i84)F L dgue. ..
et, Main St., L0l 106,75 i2d.slTnaal i agiel [,
<E2| © 10%7.71 240 STod. 2l an ial i s

_ Keefe & Davis, 125 Bank St.,| .20/ 66.5 25.0, 63.0] 2I.5....

. Potter, 72 State St., X0l T2RTElEn oa J ol 1T sl SRaw sl v

, —W. W. Edwards, 99 Main St., .15/ 88.1 25.4/" 83.q| T24i2]....
F. Mabher, 7 Pacific St., J12) 126.5[ .- 24.00 - 123.3| 1. -24.0]. . ..
Y. Grocery Co., Main St., .10, 127.I] 24.0 123.8
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MILK DELIVERED AT A PUBLIC INSTITUTION®
By A. W. OepEN axD W, .. MITCHELL,

The contents of six forty-quart cans were carefully sampled
by an agent of the Station as they were delivered at 5 A.M. by
the milkman to the institution. T'he milk in the several cans
contained the following percentages of fat: 5.30, 4.90, 3.75, 4.15,
4.60, and 3.50. The milk was, fherefore, of good quality, though
the contents of two cans fell below the seller’s guarantee of
four per cent, of butter fat. It is evident that the whole quan-
tity of milk delivered, if mixed, would contain over four per
cent. (about 4.36 per cent.).

From these cans milk is poured off for kitchen uses, and also
for the table use of the inmates,

The milk sent up for table use in different parts of the insti-
tution, on the day when the milk supply was examined, con-
tained the following percentages of fat: 4.2, 3.2, 202 A0 5
3.9, and 3.8. :

It would appear that rather less butter fat is in the milk
served at meals than is in the milk as it is delivered. Those in
charge are instructed to stir the milk thoroughly each time be-
fore pouring from the can, but evidently a perfect mixture is
not obtained.

CREAM.
By A. W. OepEN axD W, L. MITCHELL,

Seven samples of cream, sent to the Station for examination
by private individuals, contained on the average 21.41 per cent.
of butter fat, the percentages ranging from 18.9 to 26.73.

Two samples of concentrated cream contained 33.75 and
37.75 per cent. of butter fat respectively.

Fourteen samples of fresh cream not found to contain borax,
were bought by the Station agent of the following dealers:

Station No.
9163 Danbury,........ East Canaan Creamery, 47 White St.
7988 Hariford, . . ..., Allen Bros., Main and Sheldon Sts,
7945 J. P. Guilfoil Co., 193 Asylum St.
7948 G. F. Kellogg, 123 Ann St.
7921 “Meraden, . .2y .. D. Higgins, 17 Butler St.
9175 Nawugatuck, ..... The Grant Grocery Co.

CREAM. 163

..S. J. Burt, 894 State St.

J. T. Pohlman, 140 Dixwell Ave.

A. Tenant, 751 State St.

W. E. Waterbury, 774 State St.
....T. W. Potter, 72 State St.

Thomas & Gumble, 437 Bank St.
........ W. A. Smith, 137 Main St.
..Purinton & Reade, 717 Main St.

f fresh cream contained borax. These were

samples labeled on paper cap: “Goshen
Goshen, Conn.” Dealers, Simon Bohl,

10 cents per half pint.
r, C. Kipp, Dixwell Ave. and Henry St.,, New

ng brands of canned cream were found to contain
“salicylic acid, nor benzoic acid:

ler’s Brand Condensed Cream.” Dealer, Russell

> Colony St., Meriden. Price, 10 cents per can.

7857 “Borden’s Peerless Brand Evaporated Cream.” Dealer,
‘B. Chandler, 1o1 Dixwell Ave., New Haven. Price, 12 cents
106. “St. Charles Evaporated Cream.” Dealer, H. D.
ery, 202 Franklin St., Norwich, Price, 15 cents per can.

Dealer, H. C. Hall, Willimantic. Price;otn

CANNED SOUPS.

Thirty-two samples of canned soups were examined by
Messrs. Winton, Ogden, and Mitchell to detect any chemical
servative, and in all cases with negative results,

The samples were as follows :

7923. Anderson’s Concentrated Tomato Soup. Anderson

st
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Preserving Co., Camden, N. J. Dealer, Russell Bros., 2 Colony
St., Meriden. Price, 1o cents per can.

7908, 7909, 7910. French Soups. Franco-American Food
Co., New York. Dealer, P. Jente & -Bro.,, 107 Broadway, New
Haven. Price, 35 cts. per quart can.

7903 to 7907. White Label Soups.
Kansas City. Dealer, P. Jente & Bro.,
Haven. Price, 23 cents per quart can.

7860 to 7871. French Soups. Franco-American Food Co,,
New York. Dealer, E. E. Hall & Son, 770 Chapel St., New
Haven. Price, 20 cents per pint, and 32 cents per quart
cans.

7872 to 7882. Huckins’ Soups. J. H. W. Huckins & Co,,
Boston. Dealer, S. W. Hurlburt, 1074 Chapel St., New Haven
Price, 25 cents per quart can.

Armour Packing Co.,
107 Broadway, New

CHILI SAUCE.

“Heinz’s Chili Sauce. Keystone Brand. H. S.
Dealers, S. L. Parsons & Son, Canaan.
Contamed eosine (a dye much used

9375:
Heinz, Pittsburg.”
Price, 25 cents per bottle.
in red ink) and sa/icylic acid.

CANNED VEGETABLES.

Twenty-three samples of canned peas, twenty-five of corn,
seven of string beans, three of lima beans, and seven of succo-
tash (lima beans and corn) were examined by Messrs. Winton,
Ogden, and Mitchell, for preservatives. Sulphurous acid was
present in small amount in some of the samples of canned corn,
‘but other than this, no preservative was detected.

MINCE MEAT.

Nine samples of mince meat were examined by Messrs. Win-
ton, Ogden, and Mitchell, to detect the presence=of salicylic

iples were as follows :

orR Boric

MINCE MEAT.

ric acids, but in every case with negative results.

Acips.
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The

g XXI—-MINCE MEAT NOT FOUND TO CONTAIN SALICYLIC

Brand.

Dealer.

Condensed Mince Meat,
tchess Bros., Port Byron, N. Y.,

e Old Homestead Condensed Mince
cat, Livby, MoNeill & Libby,

5uperb Mmce Meat Hudson
ﬂl;y Preservmg Co Glens Falls,

j Imperial Condensed Mince Meat,
- Gutchess Bros., Port Byron, N. V.,

15701’1‘11«3 Unequn.lled Mince Meat, E.
Harrison, Glens Falls, N. V.,

Danbur_y. Mastin & Co., 54
White St.,

C. T. Downes &
Sons, 1 Broad-
way,

New Haven.

Philip Hugo, 28
Edwards St.,

P. Jente & Bro.,
107 Broadway,

Kohn Bros., 55
George St.,

D. M. Welch &
Son, 28 Con-|
gress Ave.,

Waterbury. Dixon & Sanson,
gzs Washington
1 4%

E. J. Upson, 841
N. Main St.,

Willimantic. Burt Thompson,
798 Main St.,

Price per
package,

I0

I0

I0

I0

10

I0
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GROUND SPICES IN SEALED AND LABELED
PACKAGES. .

By A. L. Wintox axp W. L. MITCHELL.

Of 332 samples of spices sold 7z dulk which have been ex-
amined at this Station during the ‘past three years, 127, or 38.3
per cent. of the whole number, have been found adulterated.
If samples of mustard colored with turmeric are included, the
number of adulterated samples will be increased to 138, or 41.5
per cent. of the whole number examined.

As the purchaser has no ready means of distinguishing be-
tween the pure and the adulterated, his only safe course is to
buy spices in sealed packages, bearing the name of a reliable hiouse
whose goods have not been found adulterated.

In Table XXII are given the results obtained in the exam-
ination of all the brands of mustard, black pepper, white pepper,
cayenne pepper, cloves, allspice, cinnamon, and nutmeg which

_have been found on sale in this State in sealed and labeled

packages. With the exception of 19 samples of black pepper
collected in 1896, all of these samples have been collected and
-examined within the year covered by this report.

Results of examination of 25 samples of ginger sold in sealed
and labeled packages will be found in Tables XI, XII, and XIV,
pages 147-150. )

The samples noticed in this report are the following :

Mustard, . . : : : & : s 26 samples.
Black pepper, . ; ; 4 : ; : 44 -
White pepper, . 3 ! " . 4 . 13 3
Cayenne pepper, . i ; . : : T e
Cloves; .. i : : : % \ ’ 20 i
Allspice, . 3 ’ . . > . ¢ 21 £
Cinnamon, . v J ; h ’ 2 26 %
Nutmeg, . 4 . 2 g . X 2 6 4
Total, 3 z . 3 7 D POREE (o

The methods of chemical analysis employed are described
on pages 186 to 191.

A summary of the samples of ground spices examined at
this Station during the past three years is as follows:
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SUMMARY OF EXAMINATION OF SPICES.

1896-1899.
Number of San;x les | Per cent. of Samples
Number of fc:md Adulteraxt)ed Adulterated

Samples Examined. | |« Compounded.” | or *“ Compounded.”

Fogle. (] 138 AL
242 57 23.5
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TABLE XXII — SpicEs BOoUGHT 1N

- —————— D o
1 Eher 28 | 8 |
-—— |55 3
o : Tl § ] g § g :B‘ o § Remarks.
Z Brand, lo” Dealer. & ¢| 8 [BEg|uw |8 | 8
g 8 | 2| % (S35l g3 g | ¢
Z IR IER LRI
3 O SO
Mustard. . i ‘ ‘ l .6 ‘ .56 Colored with turmeric.
9295/Anco Spice Mills, N. V., Perfectly Pure Norwick. A. Wilson, 58 Frank- Q1006112110 Sl 1'92\1 7139 3 \ P
Mustard, lin St. s | 82.1539.75 Not found adulterated.
9745 Augur, John P., New Haven, Crescent/ NVew Haven. J. G. &J. W. Pohl- §f”6°'33 19']7‘ 5'18\ s i2 i 75!
Mills, Pure Mustard, man, 140 Dixwell Ave., i | j 41.06 do
9746 Bailey, C. A., Strictly Pure Mustard, C. A. Bailey, 171 Dix’ll Ave., ST\ £05 13'24! g;g gg;\:gg 10_93 do
9490/ Bennett, Simpson & Peek, London, Waterbury. The Hewitt Gro- el i Bl
Double Strength Mustard, cery Co., 20 N. Main St., ‘

9742 Born Bros., Erfurt, Germany, Born’s New Haven. Greater N.Y. Del.

Mustard, ‘ & Prov. Co., 84 Cong. Ave.,
9431|Bushnell Co., The F. C., Absolutely| I. B. Chandler, 101 Dix'llAve.,
Pure Mustard,

9251|Butler, James, New York, Strictly Pure;Merizlen. N. Y. Butter & Gro-

4.811.9021.98 1.85 0.281.9540.63 do

| \ !
6.880.0021.53 4.77 0.963.41\38.63‘ do
| | | |

4.600.54 10.34!;33.711,30.26 I .97‘23.63‘Wheat flour about 40%.§

4
4
: |

9476 cﬁﬁt:rcdé., The A., Phila., Colburn’s!Har{focr‘ez %%ﬁinzccrﬁlc‘l'g Sct'é., 4| 5:200.1918.66 18'5°"15 '52\11 '80‘32'44]W?ue§;g§:.r bl
9427|J. lgglsntfarr(xi':Mustard, England,t ‘New gaii:n.St”G. J. Burt, 894 e 5411 2 3°'°°:\Wh°at kgt
9318/ Daniels, Cornell & Co., Strictly PureZPutnaf?zt.ateJ.Stﬁ. Sullivan. 8 | 5.540.3817.95| 6.12 1.744.8739.25 Not found e
9508 Delfxll i?tzagcl)h, N.Y., Ardenter Mustard, {Graton. H. E. Marquardt. 415 16|o.38 20'82 3.65 0'g7 igi’ 4;:;3 Colored v:rii(:h turmeric.
9744/ Durkee & Co., E. R., N. Y. Gauntlet NVew Haven. C. Kipp, 290 Dix- il a0 343t 20 3. 331 0. e

9740 F:::,-i“;:f‘;%?};}f‘i{z‘ N.V. & Bos-‘ F.W\?J% ﬁ‘g:gr' 61 Broadway, 4 | 5.600.56120.27 4.19| 0.572.02/39.88 Not found adulterated.
9271 Giﬁ)ilelé ém&r ,la Illggvl:xsxt?‘.i'l\f Y Mu'stard,'New Lamz_’on. A. E. Foster, 120 4 |14.050.2821.32 4.18| 1.41|2.68/35.37 Sand 7.24%.

oen Hﬁgsg‘ihétff' (},:(‘)’li:’se al Mustard, Har tfaﬁm ff{ﬁs § O ks A 4 | 5.000.26(17.42 4.86 1.572.5943.56 Not found adulterated.
9480/ Keen’s Mustard, Double Superfine, H}ll;;n &Stc'l)., 372 Asylum St., 4 | 3-9200.00(34.65) 8.87) 7.031..85/31.00 Wheat flour Sl A
9743 Leggg?togz%o., Francis H., N. Y., Best Vew Haven. C. T. Downes & 15 610, 77,64 3.07| o.38)1.58136.63)Not found adulterated.
9506, Lixllf:gfr%rgéyms & Co;, Hartford, Portlasz.?’ _;’.Bég?l?\zix}:’_ 4 56 1 Zgggg? fg;ﬁ g:; :i: Z;g gggg . gg
9452(Slade Co., D. & L., Boston, Oxford New Britain. Soverglgn Trad-

0468 Stig{l:xset;r C}S,z A{))Z(;lrlftegof;x:: Absolutely Iq‘ore.\-t'zi?lgl'e.C Of[’. 21312 ¥oaéré,St” _ IR E T8 0,530 37| 4.77) 1.183.1739. 81 i

9739 Stfclllc;:rgfu(s:‘rtﬁgi,rt & Co., New Haven, New Haven. N. Francesconie, BRSPS 050 459} 1:342.4530.31 g

9493 Suﬁgfxil\sd&sct:ﬁ’ms, A. & P. Mustard, Water&i}?esiﬁxii’c & Pacific QR 5 O500- 2017 Ta| 5.54) ¥.30p.3540-49 d_o i
9470, Union Spice Co., New York, Celebrated Afazrtf'o'}:;fi Ci‘J);l,igz: I;E;ci}fgca’llr‘lef t('J,o., 4 .‘ 94_70 RN 770 1740 350679 Colored with turmeric.
9459 Ug/slélst%gc;s., Absolutely Pure Mustard, Southi;}?o:sy}g;sig 'Bros., ; ' g;i? I; :1} ggg?fg :g 1; igg ??‘7; igﬁ g;;g g foungoadulterated.
9741|Welch & Son, D. M., Absolutely Pure New Haven. D. M. Welch & -
9738 Gebxﬁliit:rlg;xglish Mustard, B.Sgagoglgr%s;jkzzé Con- 9738|10| 4 | 6.050.67|18.44 4.55 °-95|2-48 39-44 do

gress Ave.,

* “The finest compound for family or medicinal use.”
4 **Warranted to be the finest Mustard Compound.”
$ ““This is an admixture in which no injurious ingredient is used,’”’

§Calculated from the percentage of starch (by the diastase method) assuming that
mustard contains 3 per cent. and wheat flour 70 per cent. of starch.
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TABLE
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2 Brand. il Dealer.
£
3 ..
w2
Black Pepper. prgin !
5590 Adams & Howe, N. Y., Pure Pepper. Danbury. 79 White St.,

9467|Allyn & Blanchard Co., Hartf'd, Pepper.

Southington. Finch & Laity,

5573/Augur, John P., New Haven, Crescent Waterbury. Foote & Westwood,

Mills, Pure Pepper.

W. Main St.,

5574/Austin, Nichols & Co., N. Y., Blue Rib- Putnam. George Farley,

bon Pure Black Pepper.
5595/ Barnum & Reed, Strictly Pure Pepper.

5596|Battey & Son, L., Strictly Pure Pepper.

Danbury. Barnum & Reed, 307
Main St.,
Moosup. L. Battey & Son,

5569/ Bennett, Simpson & Co., London, Gen- Waterbury. Waterbury Grocery

uine Malabar Black Pepper.
5071 |Bennett, Sloan & Co., N. Y., Pure Pep-

per.

5567/ Blanchard, O. H., Pepper.

5570 Boardman & Sons, Hartford, Pure Pep-
ErS

5577 Br?an, Miner & Read, New Haven,

Ground Black Pepper, warranted pure.

5581 Bryan, Miner & Read, New Haven,

Pure Black Pepper.

9520/ Bugbee & Brownell, Providence, Pure

Black Pepper.

9425/Bushnell Co., The F. C., New Haven,

Absolutely Pure Pepper.

9252 Butler, James, N.V., Compound Pepper

9415|Clark, Chapin & Bushnell, N. Y., Dia-
mond Absolutely Pure Pepper. -

9433 Colburn Co., The A., Phila., Choicest
Shot Pepper.

9509 Daniels, Cornell & Co., New London,
Strictly Pure Pepper.

9086/ De Groff, Lewis, N.V., Best Pepper.
5583/ Durkee & Co., E. R., N. Y., XXX Pep-
er.

9320 Exley, Watkins & Co., Wheeling, W. Va.
9233|Farrington & Co., F. R., N. V. & Bos-
ton, Pure Black Pepper.

9273|Gillies & Co , Edwin J., N. Y., Abso-
lutely Pure Pepper.

‘9802 Hall & Son, E. E., Singapore Black
Pepper.

9482|Hills & Co., Gold Seal Pepper.

9282 Hornick, E. P., N. Y., Pure Pepper.

Co., 163 Bank St.,

New Hawven. Geo. M. Coombs,
195 Whalley Ave.,

Willimantic. H. Dillon,

New Britain. J. Kerrin, 62

North St.,

Derby. P.McEnerney, Main St.,

Willimantic. Holden Arnold,

Norwich. A. T. Otis; 261 Main
Sty

New Haven. F. E. Hull, 309
Grand Ave.,

Meriden. N. Y. Butter & Gro-
cery House, 2 Colony St.,
Ansonia. 'W. H. Bronson, 234
Main St.,
New Haven. G. J. Burt, 894
State St.,

Groton. G. S. Avery,

Stamford. H. Sawyer Daskam,
Meriden. Thomas Nolan, 250
Pratt St.,

Putnam. Edward Mullan,

New Haven. S. S. Adams, 412
State St.,

New London. A. E. Foster, 120
Main St.,

New Haven. E. E. Hall & Son,

‘| Hartford. Hills & Co , 372 Asy-

lum St.,
New London.

Wm. A. Holt, 50
Main St.,

o
]

SPICES IN SEALED PACKAGES.
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ALED AND LABELED PACKAGES — Continued.

'.A'P:"ioeperpnckage.'

4%353
F ]@415
- 9433

9509

9086
5583

9320
9233

9273
9802
9482
9282

7| 10

10

I0

| 10

310

10
15
10
15
10

Io
10

I0

20

10

g Ash. §
2 !
E‘ .E-’-; §6 _‘g Remarks.
B 1205 £
gl 3 |55|88| 3
@ e 4
S| & |Bm|a | S 2
4 | 5.93) .. |8.34/14.48 Not found adulterated.
23] 6.26/. ...7.03]15.52 do
ng.f,{;.goq..%ﬁs 10.90 do
14| 4.60... |8.1512.72 do
| 4 | 4.68|....6.62[13.53 do
4 | 3.94/..../7.09|13.70 do
4| 4.65|....18.00/12.84 do
4.96/....7.02|14.30 - do
4| 4.71|....]7.26[13.10| do
4| 4.10|....7.84[12.86 do
GRiba. 7). o 0730012, 70] do
qili55 23 o0 [ 7:81(E8 47 do
A0 58.93). sen T T304 do
4 | 5.25/..../7.52(13.98 do
8 | 4.65/....5.68/16.25 Contains buckwheat and wheat products.
4 | 4.26....8.9810.08 Not found adulterated.
*33 7.61|..../7.07/14.51 do
4 | 8.301.095.89|22.16/ Contains dirt or pepper shells.
4 | 6.54....19.37/16.76| Not found adulterated.
4| 5.75|....]7.62|12.84 do
*2 | 5.86|..../7.35/16.44 do
4| 6.67....06.54/15.31 do
4 |11.385.217.8416.27 Contains dirt or pepper shells.
sl e AT R W AR Not found adulterated.
B2 4400 ... [7-12(11 52 do
4| 4.84 .|8.05/12.68 do
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TABLE XXII — SpicEs BOUGHT IN LED AND LABELED PACKAGES — Continucd.

e [ a
gn E \ Ash. g
g e g | b
z Brand. ;e Dealer. 8 | g | a2 i < E Remarks.
g 2 q . |248) <€
Pel 5 e lie —a R 3
7 £ 5| c |8 3% 5
Black Pepper — Continued. . g T e b S Not found adulterated.
9803|Justice Mills,” Absolutely Pure Black|NVew aven. Harry Leigh, 354 .
Pepper. State St., 0|4 5.16 6.9111.76 do
gs10/Leggett & Co., Francis H., N. Y., Best|#/adison. F.C. Dowd, i ;-F,:":,
Black Pepper. 4 | 4.82 7.11/12.85 do
5576|Lincoln, Seyms & Co., Hartford, Pep- Waterbury. E. F. Platt, 37 E.
per. Main St., i | 3.97 6.76/12.23 do
5597 Lyon, C. H., Strictly Pure Pepper. New London. C. H. Lyon, 42
Coit St., 10 | 4 | 4.46 7.96(32.73| - ~ do
5591|Mansfield & Co., W. H., Pure Black Putnam. W. H. Mansfield & Co., ; .
Pepper. 12 | 4 | 5.87 8.06 12.60) do
5599 Palmiter, R. R., Excelsior Mills, Strict-| Derby. George M. Spring, 214 b
ly Pure Pepper. Main St., 10 [*33| 7.47|....7-54/14.91 do
9285|Potter-Parlin Co., The, N. Y., Strictly|New London. T. W. Potter, 72
Pure Pepper. State St., 9|4|5.88....8.3314.50 do
5585/Powers & Co., Jas. G., N. Y., Red Norwich. G. A. Ray, ;
Shield Pepper. Har g | 4.21). .4 .\7.66 12.48 do
5568|Slade Co., D. & L., Boston, Absolutely Willimantic. Holden Arnold,
Pure Pepper. . 10 | 4 | 5.55..../6.81|12.63 do
9450|Sovereign Trading Co., Pure Black Pep-| Vew Britain. Sovereign Trad-
per. ing Co., 282 Main St., 10 | 43 6.96....|7.58|14.25 do
9207/Square Deal Mills, N. Y., Pure Pepper.|Vew Haven. S. S. Adams, 412 ' |
State St., 10 | 2% 4‘50""i7'64 10.94 do
9259 |Stickney & Poor, Boston, Absolutely|Meriden. F. W. Miner, 213 |
Pure Pepper. Pratt St., 12. [*23| 6.76!..../9.81|17.99 do
9084(Stiff & Co., Wm. J., N. Y., Knicker-|Stam ford. H. Sawyer Daskam, ;
bocker Pure Pepper. | 10 | 23| 9.652.268.20/16.12| Contains dirt or pepper shells.
9423|Sultana Spice Mills, A. & P. Pepper. |New Haven. Atlantic & Pacific
Tea Co., 386 State St., 10 | 4 | 4.22....7.32/12.80| Not found adulterated.
5593|Swain, Earle & Co., Boston, Pure Pep- Preston. James M. Young, \
per. . 9447| 10 | 3 | 6.46| ...|5.2017.40| Contains charred matter, mustard hulls,
0447/ Tropical Mills, Boston, Select Com-| Wallingford. Laden Bros., . " and some corn product.
pounded Pepper. 3 9330| 20 | 8 | 9.372.936.59/16.69| Contains dirt or pepper shells.
9330 Union Pacific Tea Co., N. Y., Pure Putnam. The ¢ B.iTea Co., : ;
Sovereign Black Pepper. 9461 10 | 4 | 5.09....6.76/11.93 Not found adulterated.
9461{Upson Bros., Absolutely Pure Black|Southington. Upson Bros., j
Pepper.
White Pepper-. ‘ i ) 9420| 10 | 4 | 2.25|..../6.12| 3.23] Adulterated with a wheat product.
9420|Augur, John P., New Haven, Crescent|Vew ZHaven. Conrad Rausch, } !
Mills, White Pepper, warranted pure. Foster & Avon Sts., i 0219 15 | 4 | 1.18....7.46 2.46 Not found adulterated.
9219 Bennett, Simpson & Co., London, Gen- Johnson & Bro., 411 State St.,
uine Tellicherry White Pepper. 9517| 12 | 4 | 1.39....7.88) 6.49 do
- 9517|Bugbee & Brownell, Providence, Pure|NVorwick. H. 1. Palmer, - 231 0 3
White Pepper. Union St., 9228/ 5 | 4 | 4.01| ...6.19| 3.60 do
9228|Farrington & Co., F. R., N. V. & Bos-|New Haven. S. S. Adams, 412 i ;
ton, Pure White Pepper. State St., ' . 9481 20 | 2% 3.43|..../6.80| 4.07 do
9481|Hills & Co., Gold Seal White Pepper. |Hariford. Hills & Co., 372 Asy- B
| lum St., _ * In glass pepper-shaker. =)
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l Station No.

Brand.

Dealer.

White Pepper — Conlinued.

9475/ Leggett & Co., Francis H.,N. V., Best

White Pepper

9297|Leggett & Co., Francis H., N. Y.,

‘White Pepper.

go61|Montanye & Co., W. H., N. Y., Posi-

tively Pure Pepper

9507|Powers &Co., Jas.S., N. Y., Red Shield

White Pepper

9524/Slade Co., D. & L., Boston, Absolutely

Pure White Pepper

9293[Smith, Welcome A., The Finest White]

9471

Pepper.
Union Spice Co., N. Y., Celebrated
White Pepper.

9458 Upson Bros., Absolutely Pure White

Pepper.

Cayenne Pepper.

9464/Allyn & Blanchard Co., Hartford, Strict-

ly Pure Cayenne.

9312/Austin, Nichols & Co., New York,

Hungarian Paprica, Sweet Pepper.

9504/Bryan, Miner & Read, New Haven,

Pure Cayenne.

9518 Bugbee & Brownell, Providence, Pure

9512

Cayenne Pepper.
Ellis, S. N., New London, Pequot
Brand Cayenne Pepper.

9274|Gillies Mills, N. Y., Absolutely Pure

9478
9342
9058
9421
9351
0412
9417

Cayenne Pepper.
Hills & Co., Gold Seal Cayenne.

Lincoln, Seyms & Co., Hartford, Pure
- Cayenne.

Montanye & Co., W. H., New York,
Pure Cayenne.

Slade Co., D. & L., Boston, Absolutely
Pure Cayenne

Stickney & Poor’s Absolutely Pure Cay-
enne.

Stickney & Poor’s Pure Cayenne.

Thompson’s Pure Cayenne.

9489 Manufacturer not given, Ground Cay-

enne.

Hartfom’. Guilfoil Grocery Co.,
184 Asylum St.,

Norwick. W. A. Church, 18
Market St.,

Greenwick. J. L. Mahoney,

New London. Ed. Keefe, 495

Bank St., g

New Haven. Philip Hugo, 26
Edward St.,

Norwick. Welcome A. Smith,
137 Main St.,

Hartford. Un. Pacific Tea Co.,
174 Asylum St.,

Southington. Upson Bros.,

Southington. Finch & Laity.
Norwich. A.T.Otis, 261 Main St.
Portland. C. A. Ahlquist.
Norwich. A.T.Otis, 261 Main St.
Groton. H. E. Marquiat.

New London. A. E. Foster, 120

Main St.

Hartford. Hills & Co., 372 Asy-
lum St.

Middletowon. J. B. Patterson,
170 Main St. .

Greenwich. J. L. Mahoney.

New Haven. Conrad Rausch,Fos-
ter & Avon Sts.
Middletown. G. E. Burr, 136
Main St.
Ansonia. D. M. Welch & Son,
Main St.
W. H. Bronson, 234 Main St.
Waterbury. The Hewitt Grocery
Co., 20 N. Main St.

|8 §" Ash. | 8
s | & o s9| 8 3
Bl E |y oS | 4 | &
gls (8|, 2255
B2 |3 (55|88 |
814 6|8 |E=|B7|©
0475/ 13 | 4 | 1.16[....| 7
"'"v9297 20 | 5% 2.51|....| 8.274.40
9ob1| 10 | 4 | 3.22|....] 6.78)3.77
9507 10 | 4 | 2.15....| 4.07/4.24
- 9524| 15 | 24 1.52|....| 6.653.50
9293 '1.5 4| 1.09|....| 7-53/0.70
1'94'71 10 | 3| 2.77....] 6.36/3.84

0458| 15 | 4 | 1.08|....| 7-630.43

9312 20 | 5% 6.76/....|15.59|- .-

4
4

I, 9512 I0 | 4 | 7.00|....(I9.02|....
4
4

9489 10 | 13 5.99|..../18.44/....

SEALED AND LABELED PACKAGES.
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Remarks.

10 | 3| %.18|....|18.09|. ..
9504| 12 7.62|....|16.05|....
5.88|....|17.53...
9274| 10 Ghozl. ¢ mg Tl
9478| 15 8iagll. . i|r5:82. ...
9342( I0 | 1} 6.12|....|18.18|....
9o58| 15 | 4 | 7.15]....[16.86[....
9421| I0 3 641]. .0 L7 48] .k
QIRTINIO0 | 2% 6.56]. ... |17.45]0 00
0412| 10 | 1} 7.1I4{....|17.15/....
9417 8 | 13| 6.54{....|17.52|....

do
do
do
do

do

do
do

do.
do.
do.
do.
do.
do.
do.
do.
do.
do.
do.

do.
do.

.770.53| Not found adulterated.

Not found adulterated.

\

* In glass pepper-shaker.
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9463/Allyn & Blanchard Co., Hartford, Strict-
9455/Austin, Nichols & Co., New York, Blue
9221 Bennett, Simpson & Co., London, Genu-

9498 Bransfield, John, Strictly Pure Cloves.
9496 Bushnell Co., The F. C., New Haven,

9183/Clark, Holly & Ketchum, New York,
9434/Colburn  Co., The A., Philadelphia,
9429 Durkee & Co., E. R., New York, XXX

9232
9495
‘9483

9062
9505

9059
9526
7451
9469
9492
9472
9460

9466
9209

9220

' Station No.

Brand.

-

Cloves.
ly Pure Cloves.
Ribbon Pure Penang Cloves.

ine Amboyna Cloves.

Absolutely Pure Cloves.
Reliable Cloves.
Choicest Amboyna Cloves.

Cloves. :
Farrington & Co., F. R., New York
and Boston, Pure Cloves.

Gray, Thomas, Strictly Pure Cloves.

Hills & Co., Gold Seal Cloves.

Leggett & Co., Wm. A., Pure Cloves.
Lincoln, Seyms & Co., Hartford, Pure
Cloves.

Montayne & Co., W. H., New York,
Pure Cloves.

Slade Co., D. & L., Boston, Absolutely
Pure Cloves.

Sovereign Trading Co., Pure Cloves.

Stickney & Poor, Boston, Absolutely
Pure Cloves.
Sultana Spice Mills, A. & P., Cloves.

Union Spice Co., New York, Celebrated
Compound Cloves.
Upson Bros., Absolutely Pure Cloves.

Allpsice.

Allyn & Blanchard Co., Hartford, Strict-
ly Pure Allspice.

Augur & Tuttle, New Haven, Crescent
Mills Pure Allspice.

Austin, Nichols & Co., New York, Blue

=

J

Dealer.

Southington. TFinch & Laity.
New Britain. Boston Branch Gro-
cery, 238 Main St.
New Haven. Johnson & Bro.,
411 State St. :
Portland. John Bransfield.
Waterbury. Thos. Gray, 26 N.
~ Main St.
New Haven. Coe & Jenks, 422
State St.
G. J. Burt, 894 State St.

do.
S. S. Adams, 412 State St.

Waterbury. Thos. Gray, 26 N.
Main St.

Hartford. Hills & Co., 372 Asy-

lum St.

Greenwich. L. Timmons.

Portland. C. A. Ahlquist.

Greenwich. J. L. Mahoney.

New Hawven. 1. B, Chandler, 101
Dixwell ave.

New Britain. Sovereign Trading
Co., 282 Main St.
Forestville.  J. N. Todd.

Waterbury. Atlantic & Pacific
Tea Co., 31 E. Main St.
Hartford. Union Pacific Tea
Co., 174 Asylum St.
Southington. Upson Bros.

Southington. Finch & Laity.

New Haven. S. S. Adams, 412
State St.

Johnson & Bro., 411 State St.

~Ribbon Pure Allspice.

9466
9209

- SPICES IN SEALED PACKAGES.

ALED AND LABELED PACKAGES.

Sl (8] o | 2

g‘ % 5%\ & Remarks.

gg é 3 E% :‘g E 5 ‘

B (32 2 | 2=

ﬁ 3 |7.23|....13.82 7.19|Not found adulterated.
0 |4 _-7,92....12.58 5.78 do.

T0 14 [6.52|....17.27| 6.30 ~ do.

| 10 4 [5.88|....[14.01] 6.49|Adulterated with wheat product.

10 4 |7.31 ...|13.03| 6.I2/Not found adulterated.

15 4 |5.99....16.77 6.31 do.

15 [3%%8.80|1.25| 9.25| 7.90Contains clove stems.

10 (2J5 |7.44)....11.32 4.87/Not found adulterated. -
54 |7.82....] 8.91| 6.97Contains clove stems.

10 4 |8.32[1.07] 9.76| 6.08 do.

20 12* 16.54/.. = 16.03| 5.86|Not found adulterated.

10 4 (4.76. ... 1.43] 4.49 Adulterated with allspice.

15 4 (9.422.06 6 19 6.38 Contains clove stems.

10 |4 |6.59....18.25 5.6INot found adulterated.
904 |7.47)... [11.03] 5.78 do!

I0 |4  |7.43|-...|14.71| 6.68 do. £
10 (4 [7-1I9|....|14.19[ 6.11 do.
10 (2% (6.39(....[11.95 5.21I do.
1013 |7.00}....| 7.25| 5.21 Contains ground cocoanut shells & starchy
14 |4 6.90....16.57 5.84 N;réaftcttell;d adulterated.
Toufan “B.Tgl 0. .| T.47] §.50 do.
10 |4 |9.20/1.09| I.49| 3.85Adulterated with ground cocoanut shells.
10 4 |5.56....12.49 | 4.15Not found adulterated.

9220

* In glass pepper-shaker,
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] Station No.

9516
9016

9499
9435

9428
9231

9479
9491
9502
9515
9446
9448
9208
9426
9424

9333
9473

9462

SPICES IN SEALED PACKAGES. 179

ALED AND LABELED PACKAGES— Continued. - 3

Brand.

Dealer.

Allspice — Continued. ;
Bennett, Simpson & Co., London, Genu-
ine Pimento or Allspice.
Birdsey, C. K., Bridgeport, Allspice.

Bransfield, John, Strictly Pure Allspice.

Colburn Co., The A., Philadelphia,
Choicest Jamaica Allspice.

Durkee & Co., E. R., Allspice.

Farrington & Co., F. R, New York
and Boston, Pure Allspice.

Hills & Co., Gold Seal Allspice.

Howard & Co., New York, Pure Ja-
maica Allspice.

Kibbe & Co., E. S., Hartford, Pure|
Allspice.

Pinckney & Co., H. F. A., London,
Allspice.

Slade Co., D. & L., Boston, Absolutely
Pure Allspice
Sovereign Trading Co., Pure Allspice.

Square Deal Pure Spices, Allspice.
Stickney & Poor’s Pure Allspice.
Sultana Spice Mills, A. & P., Allspice.
Tiger Mills, New York, Pure Allspice.
Union Spice Co., New York, Celebrated

Allspice.
Upson Bros., Absolutely Pure Allspice.

Norwich. H. 1. Palmer, 231
Union St.
Bridgeport. Centennial Tea Co.,

856 Main St.,
Portland. John Bransfield.
New Haven. G. ]J. Burt,
State St.
do.
S. S. Adams, 412 State St.

894

Hartford. Hills & Co., 372 Asy-
lum St.

Waterbury. The Hewitt Grocery
Co., 20 N. Main St. .

Portland. C. A. Ahlquist.

Norwick. W. A. Church, 20
Market St.
Wallingford. Laden Bros.

New Britain. Sovereign Trad-
ing Co., 282 Main St.
New Haven. S. S. Adams, 412
State St.
D. M. Welch & Son, 8 Grand
Ave.
Atlantic & Pacific Tea Co.,
386 State St.
Putnam. A. C. Stetson.
Hartford. Union Pacific Tea Co.,
174 Asylum St.
Southington. Upson Bros.

| ae | e
g g ) ;
5 e ,gg s 8 Remarks.
ag| 8| 32| 5 |3
8% &| 2 /83| 5 | 24
p‘% .= |8%] > |&8"°
15 |4 |4.54).... 2.16 6.22|Not found adulterated.
m 4 |4-11.... 2.75| 3.02|Adulterated with ground cocoanut shells.
ﬁ 4 |4.74| -..| 2.55| 5.00|Not found adulterated.
15% 3%4/6.31 .40 2.93| 5.66 do.
10 | 2%5(7.51] .95| 1.34 3.79 do
514 [5-96 -..| 3.50 3.48 do.
12 |4 4.75| ...| 3.35/ 3.91 do.
15 |4  [4.59|....| 1.40/ 6.27 do.
§i O T ) S s Oy o 8B by do.
15 14 |5.71]....] 1.67 4.92 do.
Fohid laiqlsoL O 1.3500 420 do.
10 |4 [4.98]....| 2.84] 3.22 do.
10 4% |9.34{1.52| 2.17 3.57|Adulterated with clove stems.
10 (2% |4.96|....| 3.39 3.68Not found adulterated.
10 (2% |5.05 ...| 2.22| 4.07 do.
18 8  [4.52....| 2.49 3.78 do.
I0 |3 9.62[2.95 3.94 3.17/Too much sand.
10 (4 |5.74/....| 2.06/ 3.36Not found adulterated.
- *1In glass pepper-shaker.
61
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‘ Station No.

9465
9419

9085
9222
9503
9519
9497
9416
9184
9432
9513
9430
9229
géII
9095
9057
9525
9449
9500
9413
9422
9474

Brand.

Dealer.

Cinnamon. ; j
Allyn & Blanchard Co., Hartfor&, Strict-
ly Pure Cinnamon.

Augur, John P., New Haven, Crescent
Mills Pure Cinnamon.

Austin, Nichols & Co., New York, Blue
Ribbon Pure Cinnamon.

Beard & Co., Samuel S., New York, Pure
Cinnamon.
Bennett, Simpson & Co., London,

Genuine Penang Cinnamon.

Bryan, Miner & Read, New Haven,
Pure Cassia.

Bugbee & Brownell, Providence, Pure
Cinnamon.

Bushnell Co., The F. C., New Haven,
Absolutely Pure Cinnamon.

Clark, Chapin & Bushnell, New York,
Pure Cinnamon.

Clark, Chapin & Bushnell, New York,
Diamond Absolutely Pure Cinnamon.

Colburn Co., The A., Philadelphia,
Choicest Java Cinnamon.

Daniels, Cornell & Co., New London,
Strictly Pure Cinnamon.

Durkee & Co., E. R., New York, XXX
Cinnamon.

Farrington & Co., F. R., New York
and Boston, Pure Cinnamon.

Leggett & Co., Francis H., New York,
Best Cinnamon.

Lincoln, Seyms & Co., Hartford, Pure]
Cinnamon.

Montanye & Co., W. H., New York,
Pure Cinnamon.

Slade Co., D. & L., Boston, Absolutely
Pure Cinnamon.

Sovereign Trading Co., Pure Saigon
Cinnamon.

Stickney & Poor, Boston, Absolutely
Pure Cassia.

Stickney & Poor, Pure Cinnamon.

Sultana Spice Mills, New York, A. & P.
Cinnamon.
Union Spice Co., Pure Cinnamon.

Southington. Finch & Laity.

New Haven. Philip Hugo, 11
Edwards St.

Greenwich., Knapp & Studwell.

Stamford. H. Sawyer Daskam.

New Hawen. Johnson & Bro.,
411 State St.
Portland. C. A. Ahlquist.

Norwich. A.T.Otis, 261 Main St.

Waterbury. Thos. Gray, 26 N.
Main St.

Ansonia. W. H. Bronson, 234
Main St.

New Haven. Coe & Jenks, 422
State St.

G. J. Burt, 894 State St.
Groton. H. E. Marquidt.
New Haven.

State St.

S. S. Adams, 412 State St.

F. C. Dowd/

G. J. Burt, 894

Madison.

Hartford. H. E. Hills & Co.,
547 Main St.
Greenwich. J. L. Mahoney.

New Haven. 1. B. Chandler,
101 Dixwell Ave.

New Britain. Sovereign Trad-
ing Co., 282 Main St.

Portland. John Bransfield.

Ansonia. D. M. Welch & Son,
Main St.
New Haven. Atlantic & Pacific

Tea Co., 386 State St.
Hartford. Union Pacific Tea Co.,
174 Asylum St. ;

SPICES IN SEALED PACKAGES.

ep AND LABELED PACKAGES— Continued. +

g | 8| A
Y é' 4
‘g s = : SE Remarks.
HHHE
.... Not found adulterated.
f e do:
do.
do.
do.
do.
do.
do.
do.
do.
do.
EiEmE do.
o ..|Contains ginger.
12 |4 |5.89|..../Not found adulterated.
12 |4 |8.40/4.49 do.
94 By A See do.
TOPLAE ool do.
I5eit Tlg.240.... . do.
10 [2Y [5.05/.... do.
10 1214 |7.15(2.24] do.
I0 13 |7.27/3.07 do.

* In glass pepper-shaker.
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-TaBLE XXII.— SpiCES BOUGHT IN
s &
4 Brand. Dealer.
2
g
1]

9329 Union Spice Co., Pure Cin;lamon..
9457 Upson Bros. ,Absolutely Pure Cinnamon.
9039\ No manufacturer given, Pure Cinnamon.
7324|Bennett, Simpson & Co., London, Pe-|
9298 Farrington & Co., F. R., New York,
9484/ Hills & Co., Gold Seal Nutmeg.
go6o|Montanye & Co., W. H.
7353|Slade Co., D. & L., Boston, Epicurean

7385/No manufacturer given, Ground Nut-

Nutmeg.
nang Nutmeg.

- Pure Nutmeg.

Pure Nutmeg.
_Nutmeg.

megs.

Putnam. Union Pacific Tea Co.
Southington. Upson Bros.
Bridgeport. The Village Market,
Main St.

Hartford, Woodward & Co.,
174 Asylum St.

New London. J. E. St. John,
265 Bank St.

Hartford. Hills & Co., 372 Asy-

lum St.
Greenwick. J. L. Mahoney,
Willimantic.  Frank Larrebee,

16 Church St.
H. C. Hall, 17 Union St.

e
EAR fariieh 2.

SPICES IN SEALED PACKAGES.

. AND LABELED PACKAGES.— Concluded.
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AsH.

Total,

Insoluble in
H Cl.(Sand).

Remarks.

o 5.87 ois s

Not found adulterated.
.|Contains ginger.

.[Not found adulterated. -
do.

do.

do.

do.

do.

do.

5

-

PrRniy
ad

P

By g
e LR

ey g



184 CONNECTICUT EXPERIMENT STATION REPORT, 1898.

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

By A. L. WintoN, A.*W. OcpeN, aND W. L. MITCHELL.

The microscope is, without doubt, the most valuable means
of detecting adulteration in ground spices, as it furnishes direct
ocular evidence and usually discloses the nature of the foreign
material present. But since mineral matters and some other
spice adulterants do not have very distinctive microscopic
characters, it is necessary to resort to chemical analysis for
their detection. Furthermore, the results of quantitative chemi-
cal determinations often confirm the conclusions reached by
microscopic examination and, in cases of adulteration, furnish
data for estimating roughly the percentage of foreign matter
present.

A knowledge of the composition of the various grades of
whole spices on the market is essential for the proper interpre-
tation of analyses of samples of ground spices of unknown
origin.

In 1887, Richardson* published a most valuable report on
spices and spice adulteration, in which are given full descriptions
of the nature and preparation of the various spices, the quanti-
ties imported into the United States, the adulterations practiced,
and the methods for detecting adulteration. The report also
contains analyses of 42 samples of whole spices, ground in the
laboratory of the Department of Agriculture, and of numerous
samples of ground spices collected in the open market,

Richardson’s analyses of whole spices from the American
market are, practically, all that have been published up to date,
and have been very generally consulted in interpreting results
on suspected samples; but grades of some of the spices are now
on the market which were not obtainable at the time that Rich-
ardson collected his samples, and, furthermore, since his report
appeared new methods of analysis have been devised.

# U. S. Dept. of Agr., Div. of Chem., Bull. 13, Part II. ~
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In our examinations of ground spices the need of further
~analyses of whole spices has been apparent, and during the

~ present year opportunity was presented for this work.
3 In response to our request, four of the leading spice im-

b

~ porters of the country, namely — E. R. Durkee & Co., Francis

20 H. Leggett & Co., and Austin, Nichols & Co., all of New York,

and D. & L. Slade Co. of Boston, courteously granted us per-

$ mission to sample all the goods in their stock, and also offered

us their assistance in other ways.
During the months of August and September, 101 samp}es

- of pure whole spices were carefully drawn by a representatlYe
of the station from original, unbroken, import packages, in

~ warehouses at New York and Boston. Whenever possible,
several packages were opened in drawing each sample.

; The firms mentioned, through their knowledge of the trade,
also secured for us samples of damaged spices and some of the
by-products from spices, which are often mixed with ground
spices and are generally rated by official analysts as adulterants.

Various samples of ground nut shells, fruit stones, sawdust,
and some other materials used as adulterants, were prepared in
the station laboratory.

The samples collected may be classified as follows:

Black pepper, . 2 . s 2 . 5 14 samples.
‘White pepper, . 5 . ¢ . : s 10 &
Cayenne pepper, . . : 2 S ; 8 i
Ginger, . . : J L = 2 ; 18 4
Ceylon cinnamon, . . R . 6 f
€assia, . . i . % G 4 . 21 -
Cassia buds, 2 <

" Cloves, YRGS
Allspice, . 3 fx
Nutmegs, 5 ge
Mace, . . “ . : p & 6 3
Spice by-products and adultérants, . : : 24 £

HRotal ST L 4 g 2 o . I25 samples.

The cereal products used as adulterants have been fre-
quently analyzed in various laboratories, to determine their
feeding value, and these analyses we deemed sufficient for our
purpose, without collecting and analyzing new samples.
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PREPARATION OF SAMPLES.

From one to two pounds of each sample are ground in a steel mill, so as to
pass a sieve with round holes 1/25 inch in diameter. This grinding is usually
sufficient, but for the determination of starch in whité pepper by the diastase
method, it is necessary to reduce to a finer powder it a mortar, as, otherwise, the
starch is not completely extracted from the hard grains of endosperm.

i

METHODS OF ANALYSIS,

Moisture. Two grams are dried at 110° C. to constant weight. From the
loss in weight thus sustained is subtracted the amount of volatile ether extract,
the difference being moisture.

Total Ask. Two grams are incinerated in a muffle furnace, at a heat below
redness.

Ash Soluble in Water. The ash prepared as above is boiled with 50 cc. of
water and the insoluble portion collected on a Gooch crucible, washed with hot
water, dried, ignited, and weighed. The percentage of insoluble ash thus
determined, subtracted from the percentage of total ash, leaves the percentage
of water-soluble ash.

Ash Insoluble in Hydrochloric Acid, or ** Sand.” Two grams of the in-
cinerated material are boiled with 25 cc. of 10 per cent. hydrochloric acid and the
insoluble matter collected in a Gooch crucible, washed with hot water, ignited, and
weighed.

Lime. A weighed portion is incinerated and the ash dissolved in boiling
hydrochloric acid. If soluble silica is present, it is separated in the usual
manner. The acid solution, nearly neutralized with ammonium hydrate, is
heated to about, but not above 50° C. 3 cc. of acetic acid and ammonium
acetate in sufficient quantity are added and the solution is vigorously stirred.
When the precipitate of iron phosphate, or of iron phosphate and basic acetate,
has settled, it is filtered and washed with water containing a little ammonium
acetate. To the filtrate, without neutralizing the acetic acid, ammonium oxalate

is added and the precipitate of calcium oxalate collected on a filter, converted into
oxide by ignition and weighed.

Volatile and Non-Volatile Ether Extract. The method is that described by
Richardson.®* Two grams of the ground material are extracted for 20 hours in
a Johnson extractor  with absolute ether. The ethereal solution is transferred to
a tared capsule and the ether allowed to evaporate at the room temperature.
After standing 18 hours over sulphuric acid, the total ether extract is weighed.
The extract is then heated, first at 100° for 6 hours and then at 110°, until the
weight becomes constant, the loss being the volatile oil; the residue, the non-
volatile ether extract.

Absolutely complete extraction of spices, even after treatment with ether for
several days, is hardly possible, but the results which follow, Table XXIII,
show that, for all practical purposes, extraction for 20 hours is sufficient.

* U. S. Dept. Agr., Div. Chem., Bull. 13, Part II, 165.
+ Amer.]Jeur.{Sci., March, 1877,3196.
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TaBLE XXIII. ETHER-EXTRACT FROM PURE SPICES.

}AVERAGB PER CENT. OF ETHER-EXTRACT

REMOVEDs

During Between Between

1st 10 roth and 2oth|2oth and 30th
hours hours of hours of

extraction. | extraction. | extraction.
ice. Three samples, . 3 3 9.28 0.28 0.18
%llls& Pepper. Eight samples, " 3 9.40 0.14 0.08
Cassia. Three Samples, : 3 : 5.87 0:27 0.10
Cassia Buds. Two samples, . ! : 9.37 0.33 0.14
Cayenne. Eight samples, . : ; 20.59 0.43 0.20
Cloves. [Eight samples, : : 2 25.18 0.25 0.16
Clove Stems. Two samples, . ¥ ! 8.56 0.16 0.10
Cinnamon. Three samples, . y ’ 2.63 0.26 0.19
Ginger. One sample, . : ; . 4.32 0.18 0.11
Mace. Five samples, . . . ; 31.53 0.25 0.21
Nutmeg. Two samples, 4 o vl 43908 0.19 O I

Alcohol Extract.— Two grams of material are placed in a 100 cc. flask, which
is filled to the mark with ninety-five per cent. alcohol (sp. gr. 0.817). The flask
is stoppered and allowed to stand twenty-four hours, being shaken every thirty
minutes during the first eight hours. The extract is then filtered through a dry

' filter, and 50 cc. are evaporated to dryness in a flat-bottomed aluminium dish on

a water bath, and heated to constant weight at 110° C.  The result is practi-
cally the same when the time of extraction is forty-eight instead of twenty-four
hours.

It is not claimed that this method extracts all matter soluble in alcohol ; in
fact, the residues separated from the solutions by filtration, when treated
for twenty-four hours longer with a fresh portion of ninety-six per cent. alco-
hol, yield small additional amounts of extract ; but the method gives nearly the
full amount of extract and the results are concordant ; whereas, extraction in a
Soxhlet apparatus, if continued until no more extract is removed, is almost an in-
terminable operation, and, as it is difficult to keep the strength and temperature
of the extracting alcohol constant, does not give satisfactory results.

Copper-Reducing Matters by Direct Inversion. — Four grams are extracted
with ether and washed on a filter that will completely retain the smallest starch
granules,® with 150 cc. of ten per cent. alcohol.t Weakalcohol is employed in-
stead of water, because, as pointed out by Lindsey, it is not so liable to carry
starch granules through the paper. The residue is transferred to a 500 cc. flask,
with 200 cc. of water ; 20 cc. of hydrochloric acid (sp. gr. 1.125) are added and

* Schleicher and Schiill's No. 589 blue ribbon washed filters were found satisfactory.

4 As Batavia cassia forms with water or dilute alcohol a glutinous mass which clogs the
filter, it is not possible to wash samples of this cassia with either liquid previous to inversion,
and, for the sake of uniformity, this treatment is also omitted in the determinations made on
the other varieties of cassia, as well as on cassia buds and cinnamon.
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the whole heated on a boiling water bath for three hours (Sachsse’s Method ¥ ).
After cooling, the solution is nearly, but not quite, neutralized with sodium hy-
drate solution, made up to 500 cc. and filtered through a dry paper. Reducing
matters are determined by Allihn’s method,} as follows :

Thirty cc. of a solution containing 173 grams of Rochelle salt and 125
grams of caustic potash in 500 cc. of water, and 30 cc. of a solution of 34.69
grams of pure crystallized copper sulphate in 500 cc. of water are mixed in a
beaker of 200 cc. capacity and the mixture heated to boiling. To the boiling
liquid, without delay, are added 25 cc. of the solution to be examined, and the
heating further continued until béiling begins again. After the reduced copper
suboxide has settled it is collected on a Gooch crucible, dried at a moderate heat,
and finally, heated carefully for three to five minutes at dull redness, care being
taken to avoid a bright red heat and to allow access of sufficient air to complete
the oxidation to copper oxide. After weighing, the heating should, in all cases,
be repeated, to make certain that the oxidation is complete.

From the weight of copper oxide is calculated the weight of metallic copper,
the factor .7986 being used, and the corresponding amount of dextrose is found
in Allihn’s tables. From the weight of dextrose, that of starch is calculated by
using the factor 0.9.

In the preparation of asbestos pulp for use in the Gooch crucible, woolly
asbestos is cut into small pieces, boiled with hydrochloric acid and washed free
from acid and fine particles on a sieve with o5 inch meshes. This asbestos,
when packed in the crucibles with the aid of a blunt glass rod, retains completely
the finely divided copper suboxide, which is not true of the long fiber variety
usually employed in filtering coarser precipitates.

To test the accuracy of the oxidation method, six precipitates which had been
weighed as oxide were reduced in hydrogen and weighed as metallic copper.
The following are the results :

| Cu.

$ | o

f Material. . CuO. Calcalated Obtl;ained

'g from CuO. reduction.
- SRR e S, 1 k Gram. | Gram. Gram.

Soa N i ol -

9688 | Decorticated white pepper, : 3 . | 0.3450 } 0.2
9643 S.iam white pepper, . A 4 : : .3170 | 2222 o:;gi
9644 Sl'ngapore white pepper, . : : : .3039 \ .2428 .2433
9682 | Pin-head pepper, . 2 : ; ¥ .1600 | .1278 | .1281
9684 | Pepper shells (hulls and dust), . : - | -1185 | .0946 | .0048
9690 | Pepper shells (hulls), . . . .| lo6oo | .0479 | o480

* Chem. Centralbl., 1877, 732. This Station Rep., 1887, 132.
t Jour. Prakt. Chem., 22, 52. This Station Rep., 1887, 129.
+ Compare Bartlett, Maine Ag. Ex. Sta. Rep., 1888, 207.
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Starch by Diastase Method. — The method employed, except in minor de-
tails, is that described by Maercker.*

Four grams of the finely ground material are extracted with ether and ten per
cent. alcohol, as described in the preceding section. The wet residue is rubbed
up thoroughly in a mortar, washed into a beaker with 100 cc. of water, and made
into a paste by boiling for thirty minutes. To prevent sticking to the bottom of
the beaker and burning, the heating is performed on an asbestos plate and the
liquid is constantly stirred with a rod. The water lost by evaporation is re-
placed and the beaker immersed in a water bath kept at from 55° to 60° C.
When the liquid has cooled to the temperature of the bath, 10 cc. of freshly pre-
pared malt extract} are added and the mixture digested for one hour, with occa-
sional stirring. Tt is then boiled a second time for fifteen minutes, cooled, and
digested, as before, with another portion of 10 cc. of malt extract. After heat-
ing to boiling the third time, the liquid is made up to 250 cc. in a graduated
flask, filtered through dry paper and 200 cc. of the filtrate removed to a 500 cc.
flask. The inversion with acid and determination of the reducing power is con-
ducted as has been described, making a correction for the copper reduced by
the added malt extract, which is determined by blank analyses. The residue
after the malt digestion, when examined microscopically, should be entirely
free from starch.

Cayenne pepper, mustard, and certain other materials, which are practically
free from starch — as is shown by the microscope — when treated by the method
just described, yield very little or no copper-reducing matter. This treatment
is, therefore, without effect on the cellulose, pentosans, or other matters in the
spices named, although they yield copper reducing material on treatment with
acid. I

On the other hand, in decorticated white pepper and Jamaica ginger, which
contain little besides starch that is affected by acid, practically the same
results are obtained by the diastase method as by direct inversion with acids.

This determination of starch is very valuable as a means of detecting starchy
adulterants in spices normally free from starch, and non-starchy adulterants in
spices which contain starch.

Crude Fiber is determined by the method of the Association of Official Agri-
cultural Chemists,} with slight modifications : 2

The residue from the determination of ether extract is placed in a 500 cc.
Erlenmeyer flask and 200 cc. of boiling 1.25 per cent. sulphuric acid are added.
The flask is loosely covered and the liquid heated at once to gentle boiling. The
boiling is continued thirty minutes. The solution is filtered on a paper, washed
with hot water, and rinsed back into the same flask, with 200 cc. of boiling 1.25
per cent. solution of sodium hydrate nearly free from carbonate. ~After boiling as
before for thirty minutes, the fiber is collected on a weighed paper, thoroughly

* Handbuch der Spiritusfabrikation, 7th Ed., 1898, 109. See also Wiley, Principles and
Practice of Agricultural Analysis, 1897, Vol. I1I, 198.

+ Prepared by digesting for two or three hours 100 grams of powdered malt with 1000 cc. of
water and filtering.

4 U. S. Dept. of Agr., Div. Chem.,"Bull. 46,.63.
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washed with hot water, and finally washed with a little alcohol and ether, dried
to constant weight at 100° C. and weighed.

The amount of ash in the fiber is determined by incineration, and deducted
from the total weight. f

Nitrogen by the Kjeldahl Method. — Nitrogen is determined in all the spices,
except black and white pepper, by the usual K jeldahl method.*:

Nitrogen by the Gunning-Arnold method.— As nitrogen cannot be accu-
rately determined in black and white pepper b)-r the Kjeldahl method, owing
to the presence of piperine, the Gunning-Arnold method is used to determine
nitrogen, both in pepper and in the-ether extract from the pepper.}

One gram of the material is mixed in a 600 cc. Jena flask with one gram of
cupric sulphate, one gram of red oxide of mercury, fifteen to eighteen grams of
potassium sulphate, and 25 cc. of sulphuric acid.  After heating gently without
shaking until frothing ceases, the mixture is boiled from three to four hours.
When nearly cool, about 300 cc. of water, 50 cc. of potassium sulphide solution
and sodium hydrate solution to alkaline reaction are added and the ammonia is
distilled and titrated as usual. .

. The following percentages of nitrogen were obtained on chemically pure
piperine : —

Gunning-Arnold method, 4.77, 4.77, 4.79, and 4.83 per cent.
Absolute method, 4.92 per cent.
Theory, ARQL S o

By the Kjeldahl and by the Gunning method, percentages ranging from 2.06
to 3.8 were obtained. 4

The determination by the absolute method was made by Mr. Campbell.

Nitrogen in the Ether Extract.— Ten grams of material are extracted for
twenty hours in a Johnson extractor, the extract being collected in a weighed
Jena flask of about 250 cc. capacity. The ether is evaporated and the flask with
contents is heated, first at 100°, and, finally, to constant weightat 110°. Nitro-
gen is determined in the weighed extract by the Gunning-Arnold method, as
already described.

Cold Water Extract. —Four grams of the material are placed in a 200 cc.
flask and water added to the mark. The flask is tightly stoppered and'shaken at
half-hour intervals during eight hours, after which it is allowed to stand sixteen
hours without shaking. A 50 cc. portion of the filtered solution is transferred to
a tared aluminium dish and evaporated to dryness on a water bath. The resi-
due is dried to constant weight at 100° C. in a drying oven, two hours’ heating
being usually sufficient.

This method is much more easily carried out and gives more concordant and
somewhat higher results than extraction on a filter, with the same volume of
water added in successive portions. Complete extraction on a filter was found
impossible.

* U. S. Dept. of Agr., Div. Chem., Bull. 46, 16.
+ Ztschr. Anal. Chem., 31, 525.
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Zannin Equivalent.¥ — Two grams of material in a paper cylinder are ex-
tracted twenty hours with Squibbs’ absolute ether. The residue is boiled for
two hours with 300 cc. water, cooled, made up to 500 cc , and filtered.

Twenty-five cc. of the filtrate are measured into a flask of about 1,200 cc.
capacity ; 20 cc. of indigo solution and 750 ce. distilled water are added and
standard potassium permanganate run in at the rate of one or two drops a
second, with constant shaking, until a bright golden yellow is obtained.

The reducing power of 20 cc. of indigo solution is determined in exactly the
same manner.

The namber of cc. of permanganate required to oxidize the tannin and indigo
together, less the amount necessary to oxidize 20 cc. indigo solution alozle, gives
the number of cc. equivalent to the tannin present. 4
~ Standard potassium permanganate is prepared by dissolving 1.333 grams of

~ the pure salt in 1,000 cc. of water. Tt is standardized by the titration of 1o cc. of

decinormal oxalic acid (6.3 grams of pure crystallized acid in 1,000 cc.) which have
previously been diluted to 500 cc., heated to 60° C., and mixed with 20 cc. of
dilute sulphuric acid (1.3). The permanganate is added slowly, with constant
stirring, until a pink color appears.

Indigo solution must be made from sodium sulphindigotate of good quality,
otherwise the titration will not be sharp.f Six grams of the saltare dissolved in
500 cc. of water, with the aid of heat, cooled, mixed with 50 cc. of concentrated
sulphuric acid, made up to one liter and filtered.

Ten cc. of decinormal oxalic acid solution are equivalent to 0.06235 grams of
quercitannic acid, or 0.008 grams of ‘‘ oxygen absorbed.”

The value of the method for the examination of cloves is apparent when the
“* tannin equivalent” of pure cloves is compared with that of the common adul-
terants of cloves. . R

Determinations of tannin equivalent were also made on a few samples of
other spices, but the results, as will be seen from the following table, are too low
to be of much diagnostic value :

Station b xygen |Calculated as
No. i Hoaer. i i
9631 Cassia, ¥ 3 ! ¥ y ’ : 0.50 3.90
9640 Cinnamon, . E bt s 3 " A 0.98 7.80
9618 Ginger, . ! . . A ’ s 0.03 .26
9677 Mace, . L . . . . : 0.16 I.30
9617 Nutmegs, . - ; < - : z 0.33 2.60
9610 Red Pepper, 2 ; : ; § ’ 0.13 1.04
9654 Red Pepper, .+ . - P " : y ey e 2.60
9714 ‘Black Pepper, . . . s . : 0.33 2.60
9690 Pepper Shells, . t : ’ E : 0.43 3.38
9692 Long Pepper, . ‘ % 2 ¢ § 0.13 1.04
9609 Cassia Buds, 2 = . . . % 133 8.84

#See U. S. Dept. Ag., Div. Chem., Bull. 13, Part II, 167. Also Allen, Commercial Or-
ganic Analysis, 1889, Vol. III, Part I, p. 109 eZ seg.

+ The indigocarmin of G. Grueber & Co., Leipsic, is adapted for the purpose.
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NOTES ON THE SAMPLES EXAMINED.
Black Pepper, Pepper By-products and Adulterants.

Singapore black pepper, it is staté'd, is dried over fires
in the gambier plantations, and has, in consequence, a strong
smoky odor. The berries are hard and perfect. The other
varieties of black pepper ate usually sun dried.

Singapore, Tellicherry, and Lampong are at present valued
in the order stated, although there is but little difference in
price,

Acheen, Sumatra, or Penang is of poorer quality and contains
more or less empty berries, many of which are broken during
transportation. = Formerly there were two grades, the East
Coast and the West Coast, the latter being considered the bet-
ter, but the pepper from Sumatra is now graded by the London
Produce Brokers’ Association as follows :

Class' A.  One imperial gallon should weigh at least four pounds thirteen
ounces (481 grams per liter).

Class B.  One imperial gallon should weigh at least four pounds five ounces
(431 grams per liter).

Class C. One imperial gallon should weigh at least three pounds thirteen
ounces (381 grams per liter).

Class D. One imperial gallon should weigh at least three pounds nine ounces
(356 grams per liter).

Class A is the same as West Coast Sumatra, and some lots
run over five pounds to the gallon. None of the grades should
contain over three per cent. of “dust,” which term includes
stalks, stone, clay, and other foreign matter.

Messrs. E. R. Durkee & Co. supplied the results of actual
tests of the samples procured from them, which are as follows :

No. 9646.% Four pounds fourteen ounces per gallon (488 grams per liter),
three and one-half to four per cent. dust.

No. 9647. Four pounds per gallon (400 grams per liter), four per cent. dust.

No. 9648. Three pounds ten ounces per gallon (362 grams per liter).

No. 9682, pin-head pepper, is a mixture of small pepper
corns with a large amount of shells.

*The numbers refer to samples whose analyses are given on pp. 198 and 1qq.
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Pepper shells is the trade name for a mixture of hulls and

‘dust obtained as a by-product in the preparation of white

pepper. Nos. 9689 and 9684 contain not only shells, but a
large amount of powdered material, and represent fairly the
goods frequently sold as pepper shells. No. g6go consists almo§t
entirely of hulls, such as are always present in small amount in
the lower grades of Acheen.

Long pepper, the fruit of Piper longum, is occasionally used
as an adulterant for black pepper. One sample, No. 969z, was

analyzed.

White Pepper.

Decorticated white pepper (Nos. 9641 and 9688) consists of
hard, smooth kernels which, for the most part, are entirely free
from the seed coats. Singapore and Siam white pepper are at
present of about the same quality and cost. The samples of Pe-
nang drawn by us are all coated with a dirty brown material
consisting chiefly of carbonate of lime.

Ca‘ymne Pepper.

The samples of Japan cayenne or chillies are entirely free
from stems and calyxes. The pods are about 2 cm. long and
o.5 cm. broad at the broadest part, and of a most brilliant red
color.

Zanzibar cayenne is one of the best varieties used for grind-
ing, although at present the quality is rather poor. In the
samples examined the slender pods vary in length from o.5 to
2.0 cm., and are of a dull red or brown color. The stems and
calyxes are present, but usually detached from the pods.

Capsicums, or “Bombay peppers,” are a low grade of chillies
which are now said to come from the vicinity of the river
Niger, in Africa. In the samples examined, which are free
from stems and calyxes, the brown or yellow brown pods are 2
to 3 cm. long and nearly 1 cm. broad.

.
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Ginger and Ginger By-products.

Two grades of Jamaica ginger come into our market, the
“scraped ” or “unbleached” and the “bleached” or “limed.”
The bleached root appears to be the samerproduct as the un-
bleached, except for a coating of chalk which serves as a pro-
tection against the destructive drugstore beetle and other
insects. -

Cochin ginger (also called Borneo ginger) is of several
grades. No. 9670 is stated to be rough washed, but not
bleached. No. 9678 has been “cut” (trimmed), scraped, and
limed. The samples graded A, B, C, are of light color and fine
appearance, but neither scraped nor limed. The roots of D
Cochin are not as thick as the A, B, C, and are darker in color.

Both samples of Japan ginger, Nos. 9656 and 9725, consist
of short, thick pieces of root coated with lime, and resemble the
cut and scraped Cochin, No. 9678.

African ginger (also known as Sierra Leone) and Calcutta
ginger (also known as East India) are both dark-colored,
unattractive products. Of these the African is much the
better in quality, although at present it is sold for about the
same price as the Calcutta.

No. 9681, rejections from D Cochin, and No. 9693, ginger
cuttings or clippings, should be considered as a ginger by-
product and not as ginger.

One of the samples of exhausted ginger, No. 9727, is stated
to have come from an English ginger-ale works ; the other, No.
9368, is from an extract factory.

Cinnamon, Cassia, and Cassia Buds.

Ceylon, or true cinnamon, is graded according to the diame-
ter of the composite quills, No. 1 extra being the smallest. It
is now seldom used in the United States asa spice, the so-called
ground cinnamon being prepared from cassia bark or buds.

Saigon cassia, the best grade of cassia, varies in size from
pieces scarcely thicker than a sheet of writing paper to coarse
bark, one-eighth inch or more in thickness. It is put upin bundles
weighing three to four pounds, each consisting entirely of thick,
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thin, or medium thickness bark. Several bundles of different
sized bark are packed in the same mat. The thin bark is con-
sidered the strongest. Two samples of broken Saigon (Nos.
9636 and g707) are of good quality, but No. 9698, graded as No.
2, is inferior, containing pieces of bark one-quarter inch in
thickness.

Batavia cassia comes in two grades, No. 1 and No. 2, the
latter, which is also known as broken Batavia or short stick, is
not so well scraped as No. 1 and comes in shorter pieces.

Whole China cassia is packed in mats containing two bundles
of about two pounds each. The outer pieces in the bundles are
a foot or more long, but the interior contains chips, and often,
more or less dirt. The frosts of some years ago killed many of
the trees in China, and it has been stated that the bark of the
dead trees is now put on the market. The sample of broken
China cassia, No. 9737, owing to the dirt it contains, is entirely

- unfit for consumption. In order to accurately arrive at the

composition, a bale of sixty pounds was separated into two
parts, by sifting through a one-quarter inch mesh, and each
part was separately analyzed.

One hundred of the cassia buds from No. g6og weigh 6.15
grams, and from No. 9665 weigh 6.03 grams.

Cloves and Clove Stems.

No particulars other than are given in the table were learned.

Allspice.

No two of the samples are alike in appearance, and it is not
remarkable that the analyses show a wide variation in composi-
tion,

Nutmegs.

True nutmegs are the dried seed kernels of Myristica fra-
§rans, Houttuyn.  Of the better grades, the brown (7. e. un-
limed) Penang nutmegs are sold to some extent in the United

~ States, but not so commonly as the limed kernels from Banda

and _Singapore.

7t
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The Singapore nutmegs examined (Nos. 9617, 9664, and ’
9719) are from 2.2 to 2.8 cm. long, and from 1.7 to 2.1 cm.
broad. v

The Padang nutmegs (No. 9673) are deeply wrinkled on the
surface and extremely variable in form and size, ranging in
length from 2 to 2.9 cm.,, and in breadth’from 1.5 to 2.1 cm.

The so-called Macassar nutmegs, which are probably the
same as those known in Europe as Papua or long nutmegs (the
seed kernels of . argentea, Warb.), are inferior to the true
nutmegs. In the sample examined the kernels are from 2.6 to
3.6 cm. long, and from 1.6 to 2.1 cm. broad.

The sample of grinding nutmegs, No. 9696, consists of
abortive and insect-eaten kernels, with some nutmeg shells, and
is entirely unfit for consumption. The starchy portion of the
insect-eaten kernels has been entirely devoured, leaving only
the resinous veins in the interior. On the surface are holes
through which the insect emerged. Many of these nutmegs
can be readily crushed between the fingers.

Mace.

The true or sweet mace (the seed mantle or arillus of
‘Myristica fragrans, Houttuyn) which comes into this country
is designated Banda, Penang, Singapore, and Batavia, or
Padang, according to its origin. As the product from any of
these localities may be good or bad, it is customary to value
mace more by its appearance than by its place of growth.

The sample of Banda mace, No. 9619, and the two samples
of No. r Penang mace, Nos. 9662 and 9717, are of good quality
and alike in appearance. No. 9677 (No. 2 Penang) is somewhat
inferior. ,

The “ grinding mace,” No. 9694, is evidently damaged.

Macassar or wild mace, the arillus of Myristica argentea,
Warb., has a strong wintergreen flavor, but is considered in-
ferior to the varieties of true or sweet mace. The sample
analyzed, No. 9675, contains a few shells of the nutmeg, in addi-
tion to the arillus.

Bombay mace, from Myristica Malabarica, Lamark, must be
regarded as an adulterant. The sample examined, No, 9676,
has no value whatever as a spice, Jids

Cassia, Batavia, No. 1,
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broken,
Canton, matted rolls, .

broken, .
Saigon, rolls,

broken, .

" Buds, .
Cloves, Amboyna, .

Zanzibar,
stems, .

Ginger, African,

Calcutta,
Cochin, A, B, C,
D

Jamaica, bleached,

unbleached, .

Mace, Banda, .

Batavia,
Penang,

Nutmegs, 110's, . .
~ Pepper, black, Acheen, .

Singapore, ;
West Coast Sumatra,
white, Penang, .
Singapore,
red, capsicums, .
Zanzibar,

Pimento, Jamaica, prime,

Perlb., 17 @ 18
~13 @15

84 @ 9
64 @ 7%

. 48 @52
. 37 @38
- 234 @ 25
. I0¥Y @ 12

8% @ 9

s @4

44 @ s
4% @ 5
64 @ 63
5 @ 5%

. Ig @20
« 17 (@20
- 45 @48
. 33% @38
. 43 @45
.32 @324

9% @ 9%
9% @ 9%
9% @ —

: 16){ @163
.18 @18Y%

74 @ 8%

o BRI T2

9% @ 10%
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TapLe XXIV. Brack PrppPER, WHITE PEPPER,

All analyses. '2
Average,

’ £
3 Importer. [R5ty
e “ e | SE
§ £5
Black Pzpper
9712| Singapore, . |Austin, Nichols & Co., New York, 452.
9649 S E. R. Durkee & Co., New York, 474.
9614 5 D. & L. Slade Co., Boston, 493.
961 5 3 e ““ 472.
9616 ‘e i A o ‘e 489 5
s average, O e e iy e O AR S 476.
9713 Tellicherry, . |Austin, Nichols & Co., New York, 535.
9650 e 1 ¥ . |E. R. Durkee & Co., New York, 561.
& average, E e e e e s A - e e et 548.
9645/ Lampong, . |E. R. Durkee & Co., New York, 493.
9685 i ; : . (Francis H. Leggett & Co., New York, 530.
£ AVETage N o e e e e L T e el st S 5II
9646 Acheen, Class A, E. R. Durkee & Co , New York 432.
9647 Acheen, Class B, 407.
9648| Acheen, Class C, S b B e s R D S S BT U e 345.
9683 5 Sl - . . |Francis H. Leggett & Co., New York, 316.
9714| Acheen, Class not given, . |Austin, Nichols & Co., New York, 301
Acheeni averagte. o0 - Dol s S0 o S bl S Sl s s e i S 360.
BEaoAaa S S S R s e W R B R e R 561.
All analyses. z BT e e SR - B M e S S ST DD i o e 331
Average, PR T VSRR . L o R R S G R
Pepper By-products and Adulterants:
9682} Pinhead. i Siftings from Acheen, ‘Class Cl. . s so-tanil - ot iait St T
g6go| - Pepper, Shells(hmalls onily), 5 & o 00 i iiiaioni conave ali s Sitel SOt
g684|' Pepper Shells (hulls and:dust), . . il it satiios rosut e o et
96809 ¢ e L e Tl Y b e R
9692 Long Pepper, ket ms i Tk ety SR [ G R R S i e sio e ai
9732| Buckwheat hulls, . R e A L e L Ay
White Pepper.: |
9641 Decorticated, . |E. R. Durkee & Co., New York, /ol
9688 i ) i . |Francis H. Leggett & Co., New York, 785.
ciy average, . 0 | Sl A G B S S 773.
9716| Singapore, . |Austin, Nichols & Co., New York, 618.
0644 ¢ : S E. R. Durkee & Co., New York, 599.
% average, e s ey 608.
. 9671 Siam, 3 . |Francis H. Leggett & Co., New York, 693.
9643 4 . |E. R. Durkee & Co., New York, 678.
9611 *2 . 3 . |D. & L. Slade Co., Boston, 694 .
‘“  average, o s TR AR T e Al 688.
9642 Penang, . |E. R. Durkee & Co., New York, 679.
9672 of . |Francis H. Leggett & Co., New York,| 673.
9715 i . . Austin, Nichols & Co., New York, 666.
56 ANErADE; Sy A sl Eistagpi (7 SWISER0T oL DRI SR o e R s 673.
g bl shre ) d e n W R G N SR M S S e RO 785.
{5 ST e Sates SRR A SR e e e e 500.

’
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RODUCTS, AND ADULTERANTS
| Eruee | 5F . | 5 'ROGEN. | @
= gy [ wmoom | 2
¢ | R 7o o e Rl
= {Te  TEE «;3‘.9 e Eaadlinn
e 12 L 2 8 eadi el & 285 T u/BE%
Silf;) 4| S| 3 |8§%| 22| 5 |ZiE| 4 |apE el
‘B8 52| 2| £ | 8 |g88| 8| B |£2%| 3 |CWE|EES
5 e §‘2\2m;z‘5 S |& &—«‘.E'rf«ﬁr
Er e o e a | ‘
| | 1
2.68 2.26| 0.15 1.10 7.8¢| 9.35 41.36| 37.80| II. 67‘ 12.31| 2.28| 0.31| 3.92
g_ | §,75 0. ;‘ 1.08) 7.92| 8.95 43.47 36.81 10.76 13.81‘ 208311032 4.82
% 2.04| 0.07 1.08 7.36 8.77 43.26 39.32| 10. 84‘ 19\ 2.25| 0.30 4.00
i« 8 2.25| 0.12| 1.04/ 7.71 8.75/ 43.02| 39.24 11.201 12.13| 2.25 0.3l 4.
3.53 2.22| 0.I2| 0.99 7.7¢ 8.62{ 42.8y| 39.66| 10.75| I3. 12’ 2.4& 0.31| 3.95
3.49 2.10/0.12 1.06 7.73 8.89 42.80 38.51| 11.04 12. 71‘2.3 0.31 3.9g
4.28 2 75| 0.00 0.65‘ 6.86| 8.47 41.80| 37.01| 12.23 88‘ 2.17| 0.27 3.38
4.13 2.75| 0.02| 1.02| 7.02| 9.14| 41.55| 37.0! 12.17 11.70 2.14 0.27 3.8
4.21 2.75/0.01 0.83 6.94 8.80 41.67 37.01|12.20 II.79 2.I5 0.27 3.82
6.52\ 2.16| 1.19, I.11 8.67 9.49| 37.09| 33.41| 12.72 11.37 2.15 0.33 3.8
4.861 2.21| 0.48 1.23 9.05| 9.95 41.42| 37.59| I1.57 10.50 2.03| 0.35 3-85
5.69 2.18/ 0.83 1.17 8.86 9.72 39.25 35.50 12.14 Io.%;g‘z.og 0.34 3.0%
5. 2.78| 0.48 1.09 9.17/10.04 38.17 33.30| 13.07 10.. 2.11| 0.37 4.06
6. 3.04/ 1.15) 1.15/ 9.03 9.95 36.40 33.98 14.00| 11.75| 2 25 o.3g 4.
6. 3.01| 1.04| 1.28 9.47 10.28| 31.41| 26.81| 16.40 12.25‘ 2.34| 0.38 4.01
6. 3.19| 1.00| 1.60 9.6411.07 28.15 22.05 18.25/ 12.56 2.39 0.38] 3.99
8 3.20| 0.64 1.58 10.37/11.86] 30.82| 25.39| 17.08 12.25 2 36 o.4g 3.98
5.87 3.04/0.86(1.34 9.54 10.64| 32.99 28.13 15.78‘ u.9412 29 0.38/ 4.0
6. 3.20| 1.19| 1.60/10.3711.86| 43.47 39.60 18.25 13.81| 2.53/ 0.40| 4.06
3.09, I.75 0.00| 0.65 6.86| 8.47| 28.15 22.05‘ 10.75 10.50 2.03| 0.27 3.82
4.76 2.54 0.47 1.14| 8.42 9.62 38.63 34.15 13.06 12.053 2.26 0.33 3.96
8.25 2.34| 1.74| 1.26| 8.24| 9.66| 29.01| 25.03] 17.5I| II.25 2.I0| 0.30 3.65
=lir. 3.20| 4.70 0.68| 3.04| 4.00 1I1.43| 2.30 32.I5 I4.19 2.30| 0.09| 2.91
10. 2.28 2.88 1.06| 4.77 5.71| 21.69| 15.30 23.61| 12.94| 2.21| 0.14 3.0I
10.25 2.90' 2.63| 1.02 4.97 6.30 20.99| 14.12) 23.27| I12.31 2.12| 0.I5 2.04
5. 4.20| 0.22| I.55 6.01‘ 8.67| 42.88 39.551 5.76| 12.25 2.18| 0.22| 3.34
I 1.24 0.00 0.07 0.38! 2.17| 20.51| 1.46| 43.76| 3.06| 0.49 ;
. | |
12.72! 1.03| 0.44| 0.00 0.49 7.26 7.71| 64.79| 63.60 0.54 I1.13 2.IO 0.32| 4.40
13.07| I.1I0| 0.51 0.02| 0.63 7.21| 7.95| 64.92| 62.73| 0.66, 10.94| 2.07| 0.32| 4.45
12.89 1.06/ 0.47 o.o:\ 0.56 7.24 '7.83 64.85 63.16 0.60 11.03 2.08 0.32 4.42
13.12| 1.52| 0.33| 0.10 0.95 7.94 8.35| 57.00| 54.67| 4.25| 11.19| 2.13| 0.34 4.35
13.82 1.14| 0.34| 0.09 0.90 7.85 8.55/ 56.43| 53.11| 3.95| 10.94 2.09| 0.34) 4.32
13.47 1.33/0.33 0.09 0.92 7.89 8.45/56.71 53.89 4.10 11.06 2.11 0.34;4-33
13.65 1.26| 0.39 0.04 0.58| 6.81 7.53 58.90| 56.33| 3.55 10.88 2.03| 0.29 4.27
12.77| 1.71| 0.46 0.29; 0.83 6.54/ 7.35/ 59.10 56.1I0| 3.49 I0.75 2.0I 0.29 4.36
14.47| 1.43| 0.28| 0.07 0.67| 6.58| 7.19| 59.04 56.10, 3 52| 10.44| 1.95| 0.28| 4.28
13.63 1.47 0.38 0.10 0.69 6.64 7.36 59.01 56.18 3. -52 10. 69 2.00/ 0.29 4.30
13.40 2.73| 0.52| 0.11 0.62| 6.30 7.34| 57.35| 54.74| 3. 78‘ 94\ 2.03{ 0.28| 4.33
I4.19 2.96/ 0.62 0.18 0.76 6.34| 7.26| 57.24| 54.02| 3.70 IO. 82 1.99| 0.26] 4.05
13.45 2.82| 0.80] 0.17| 0.89| 6.26, 7.36| 56.94| 53.26| 3. 91‘ 10.88 2.01| 0.27] 4.32
13.68 2.84 0.65/ 0.15{ 0.76| 6.32 7.32 57.17 54.01 3. 80 10.88 2.01) 0.27 4.23
il St e il ol (el Sais ; 5
14.47 2.96| 0.802 0.20| 0.95| 7. 94\ 8.55 64 92| 63.60{ 4. 25 11.19| 2.13| 0.34| 4.45
12.72| 1.03| 0.28| 0.00| O. 49 (55 26‘ 7.19 56 43 53:11| O. 54 10. 44 1.95 O. 26‘ 470§
13.47 1.77 0.47 0.10 0.73 6.91‘7.66 59 17 56.47 3 14‘ 10. 89\2 .04 0. 30‘4 <37
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TABLE XXV.—

S
Z
g
g
7]
9720|]apan,
9676 ** 5
{216 (Rl 4 g
S average,
9721|Zanzibar,
9054/ "
Goohl " g
Ey average,
9653|Capsicums,
9695 :‘ . A
. average,
; Maximum,
All analyses, % Mitlnasm,

Average,

r
Importer.

eight of 100 pods in

w
grams,

ST o ST el

Austid, Nichols & Co., New York, .| 6.82
Francis H. Leggett & Co., New York, 6.70

D. & L. Slade Co., Boston, : : 7.14

......................... ks s 10280
Austin, Nichols & Co., New York, . 4.27
E. R. Durkee & Co., New York, 31 4r40
D. & L.-Slade Co., Boston, Vi 4 7e6
................................ 4.39

E. R. Durkee & Co., New York, & k2 TEQh

: Austin, Nichols & Co., New York, . | 23.31
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CAYENNE PEPPER. :

e i —— E:, = e iA, s —— : e
s i Bale | |
LT SR 5 8855 | {8 g

. ¢ | SEsw| 8 | © g
g | = SRVBE I NS X g
R s g 8 |=a3| 28| & | ¢ -
sg S| & | % | T |S8%|ss| 5 | B | 5
a2 | 20 £ 5 £ | 598|998 o ‘ o 5
=28 | 8= 3 g S | 38| &8 2 & S
i £ = S e S A S | & =
,_J’__‘(_‘_—__‘ W ARG SRS oul ‘ *g‘___' i
‘ 1 \ ‘

.54/ 0.14 1.02k20.89 25.46 8.19 1.46| 21.44| 13.75| 2.20
1.33&0.05% I.x6\21.15 23.77 7.15}1.35‘2[.95 14.63) 2.34
4.17) 0.08| o.78l21.81 23.19| 7.65 0.80 21.65 13.44, 2.15
4.55 0.09 0'99121‘28 24.11 7.66\ 1.20 21.68 13.94 2.23
3.40\0.18¥ 1.99\18.37 21.52‘ 8.91 0.84524.91\13.31 2.13
3.36 0.19 1.24 17.17| 23.22| 9.31!0.84‘24 34i13'94 2.91%
3.30 0.11) 2.57 19.T1| 25.64 9.04‘0.90 23.44‘13.3x 2.12
3.35 0.16 1.93 18.22 23.46 9.09‘0.86 24.23 13.52 2.1
4.13‘0.202 0.73 21.16 24.42| 8.95 0.84 20.69 13.56( 2.17
4.02‘0.23| 1.34121.56 27.61/ 8.55 1.00| 20.35 13.38| 2.14
4.07 0.211 1.03 21.36 26.01 8.75 0.95 20.52'13.47 2.15

‘ ) .63| 2.34
.96l 4.93 0.23] 2.57| 21.81 27.61) .31 1.46 24.91| 14
g.gs 3.30\0.05 0.73| 17.17| 21.52| 7.15 o.80‘20,35 13.3172.13
5.43{3.98}0.15\ 1.35120.15]24.35\ 8.47 1.01\22.35\13.67 2.18
J ‘
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Ginger.
9618|Jamaica, bleached (limed),
9723 o ‘e ‘e =
‘e 3 ‘e average
9724|Jamaica, unbleached,
9655 ‘e “h b,
9620 0 ‘e

9678

\ Station No,
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TaABLE XXVI.—GINGER AND

Im‘borter.

‘@ 13

9670 Cochm, rough washed,
9624 Cochm As B (SN

9657

‘e 0

average,

9660(Cochin, D,

9697

o average,

9656 ]apan (lxmed)

9725

9722

9659

9623

9658
9621

9681

9693
9727

9368

¥ ‘" average,

African,

average, .
Calcutta or East Indla

‘e s
‘¢ ‘“ [ [ average
Y
[ Maximum,
S
All analyses, { Minimum,
)

[ Average,

Ginger By-Products.
Rough, scraggy ginger, re]ec-
tions from Cochin D,

Ginger cuttings, .

Exhausted ginger from Engllsh
ginger ale works,

Exhausted ginger from extract
works, . "

aver;ge,
Cochin, cutand scraped (limed),

2

D &'L. Slade Co., Boston, .
Austin, Nichols & Co., New York,
Austin, Nichols & Co., New York, .
E. R. Durkee & Co., New York,

D. & L. Slade Co., Boston, .

F rancis H. Leggett & Co., New York,

D. & L. Slade Co., Boston, .
R, Durkee&Co New York

E R. Durkee & Co., New York,
Austin, Nichols & Co , New York

E R. Durkee & Co., New York,
Austin, Nichols & Co New York
Austin, Nichols & Co., New '&'o'r'k' """
E. R, Durkee & Co, New York,
D. & L. Slade Co , Boston,

E. R. Durkee & Co,, New York, . .
D. & L. Slade Co., Boston, .

INGER By-PrRODUCTS.
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| ETHER
AsdH. - EXTRACT.
— | 8
e} - 8
LSS R - G
BF 7| £ 2| 2|8
] s &= z < \
2.32! 0.03| 3.53| 1.34| 2.82| 4.04
2.95| 0.02| 1.92| I.21| 3.43| 5.37
2.63 0.02( 2.72| 1.27| 3.12| 4.70
3.40| 0.51| 0.28| 1.76| 3.97| 5.23
2.84| 0.11| 0.30| 1.61] 3.82| 4.90
2.64| 0.05| 0.20| 2.01| 3.94| 5.32
2.96! 0.22 0.26 1.79 3. 91}5.15
2.95/ 0.08 1.29/ 1.49 2. 95‘ 3.63
2.42| 0.12| 0.24] 2.47| 4.50| 6.19
2.62| 0.15] 0.25) 1.86| 3.64| 4.89
2.18{ 0.06 0.71‘ 2.32| 3.75| 4.36
2.40| 0.10] 0.48 2.09 3.70 4.62
: 2.89| 0.68 0.56‘ 2.52| 5.08 5.98
4.96| 2.67| 0.23| 0.55| 3.09| 5.15| 5.55
5.22 2.78| 0.45/ 0.55 2.80 5.11 5.77
4.34) 1.73| 0.15 1.07| 0.96| 3.86| 5.18
8.04| 1.89| 1.28 2'26i 0.96 4.02 4 86
6.19 1.81/0.71/1.66 0.96 3. 94 5 02
4.14| 2.73| 0.14| 0.26| 2.66| 5.4 ‘ 30
3.61| 2.17| 0.08] 0.28| 2.94| 5.2 l
4.24] 2.65| 0.11| 0.21| 2.60| 5. 34‘6
4.00 2.52 0.11/0.25 2.73 5. 35 6 34
7-55| 4.00| 2.29| 0.26 1.73 .37}4 37
6.47| 3.60 1.74| 0.27 1.84] 3.52 4.29
7.01 3.84 2.01|0. 26‘1 78\3 44 4.33
9.35 4.00 2.20| 3.53 3.00 5.42 6.8
3.61 1.73 0 02| O. 20 o. 96| 2.82 13.63 63
5 27: .71/ 0.44| 0.80 1.97 4.xov5.18
|
1 \
8.05 4.03| 0.89| 0.61 6.05 9.535/11.60
9.20| 3.90| 1.81| 1.06 7.06| 2.76| 9.20
2 %2} 0. 59 0VIs]. . o 1.61) 3.86| 4.88
|
5.05|. 3.55| 1.50]. ...« o.13lo 54i1.5g
|

203
i : g
Efw | 7 i SRR B
PEg | B2 2 g s E
83 |88 | 3| 2| = | B
BEE D (e £ | 3 2
S S 57 A Ehi
!
56.00 53.95 2.37| 9.00| 15.68| 1.44
58.63 55.61 2.38| 9.69| 16.10 1.55
57.31/54.78 2.37/9.34 15.89 1.49
58.41| 56.13| 4.28| 6.25 14.81| 1.00
56.31| 55.05| 3.72| 9.75| 17.55 1.50
58.05| 57.90| 3.17| 7.56| 14.73| 1,21
5%7.59 56.09 3.72| 7.85 15.69 1.24
62.42| 60.31| 2.60| 7.50| 13.22| 1.20
56.65| 53.94| 4.22| 8§.00 12.66 1.28
59.73| 58.05| 3.68| 8.06| 12.18| 1.29
58.43| 56.62| 3.57| 8.25 12.66| 1.32.
59.08|57.33| 3 62| 8.15 12.42 1.30
53.43| 49.86| 5.10| 7.88| 12.04| 1.26
53.97| 49.05/ 5.50| 7.81 12.41 1.25
53.70/49.45| 530 7.84 12.22}1 25
61.02| 58.70 2.62| 6.00| 12.72| 0.96
60.08| 55.40| 2.84| 4.81| 10.92| 0.77
60.55 57.05| 2.73( 5.40 11.82 0.86
57.15| 53.30| 4.31| 7.94| 13.31 1.27
'57.42| 53.08| 4.74| 7.88 12.38‘ 1.26
55.65 51.60 4.93| 7.94] 13'6It1‘27
56.74| 52.68| 4.66| 7.92 13.10 1.27
55.39| 52.48| 5-37| 7.69| 12.5T 1.23
55.62| 51.24| 5.08| 7.25| 12.04| 1.16
55.50 §f'85 5.22|7.47 12.271;;}9
62 42| 60.31| 5.50| 9.75| 17.55| 1.85
53.43| 49.05| 2.37 4'8’. 107.9?‘ 0.7?
57.45 5453 3.91 7.74 13.42 1.23
o]
31.38| 19.35/13.18] 7.00| 14.65 1.12°
40.23| 31.14| 8.69{ 8.69| 17.72| I.39
59.86| 54.57| 5.17| 6.94] 6.15/ 1.1I
........................ 5700 o PR
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e
i TapLe XXVIL—CevLON CINNAMON, ;
3 ] ETHER EXTRACT. Reducing
- g ] L Aleohel t:;aéitreer:t Crude Nitrogen Total
5 | Tropwer. 2 extract. inverlsioxh fiber. X 6%4. | nitrogen.
7 BN = iSoiuble | Toolible| Volast. | Nori, | g
; Ceylon Cinnamon. s | | ;
9668 | No. 1, extra, . S : : - . |E. R. Durkee & Co., New York, | 7.92 0.03 1.46 1.38 12.74 | 17.55 38.48 | 4.06 0.65
9667 ['No. 1~ -, . : : L e A ik 4 ‘ 7.90 0.05 I.49 1.42 12,70 | 19.53 | 38.09 | 3.69 | o0.59
G660 N o 2 s e T S LT g RA R & £ 7.79 0.09 1.62 1.46 12.40 | 22.00 | 36.40| 3.50 | 0.56
9699 5 5 : g 3 L ' . |Austin, Nichols & Co., New York, | 9.34 0.03 1.49 1.37 11.85 20.12 34.61 3.94 0.63
9640 | No. 4, . Y & ; 5 g . |E. R. Durkee & Co., New York, | 8.33 0.02 1.54 1.35 13.60 19.98 35.23 | 3.25 0.52
9680 | Chips, A 1 . X P : . |Francis H. Leggett & Co., N. York | 10.48 0,58 [0.52 1.68 9.97 16.65 343851 3.75 0.60
Maximum, . i : o R § P SR o e & Bt o } 10.48 0.58 1.62 1.68 13.60 22.00 38.48 | 4.06 0.65
P z 7S Leriaonsves PR T SR ISl s S LT, s Lo de s 179 0.02 | o.72 | 1.38 9.97 | 16.65 | 34.38 | 3.25 | o.52
Average, . J " [ E R B RGLts Rt e AR | 8.63 0.13 1.39  1.44 12.21 19.30 36.20 3.70 0.59
| |
Cassia., ¥ ‘ ‘ ‘
9635 | Saigon, thin, . : g . ’ . |E. R. Durkee & Co., New York, | 7.48 0.38 4.88 | 3.26 5.63 18.36 21.38 | 5.06 0.81
9629 st 5 5 < - e . 'D. & L. Slade Co., Boston, ‘ 6.53 0.17 4.85 ‘ 3.09 8.70 25.38 17:31 ‘ 4.63 0.74
9634 | Saigon, medium, ) > - s . |E. R. Durkee & Co., New York, 7.55 0.25 5L a5 |t 2530 7.91 | 25.29 22.65 | 3.75 0.60
9633 | Saigon, thick, . y . : s L L g 5 7.06 0.21 3.04 | 2.43 5.49 | 21.37 28.80 | 3.63 0.58
9628 £ y = , ¥ o . |D. & L. Slade Co., Boston, i 7.05 0.08 2.58. [ 28y 6. T4 | 24,61 25.41 | 3.75 0.60
9636 | Saigon, broken, No. 1, . . . . |E. R. Durkee & Co., New York, 7.56 0.98 3.67 2.55 3.92 | 20.74 25.09 ‘ 4.50 0.72
9707 s o 5 ! A S . Austin, Nichols & Co , New York, g, 12 0.68: 2.43 2.78 6.87. | "20.57 24.95 | 4.25 0.68
9698 | Saigon, broken, No. 2, . : . i * & 7.89 0,21 [~ 2835 [ taeig | (gL a6 18.36 25.45 | 3.87 0.62
Saigon, average, all analyses, . 3 5 Mgt SR PN e s gt Tt e Wt s | 7.64 0.37 | 4.04 | 2.87 ‘ 6.60 21.83 | 23.88. 4.18 0.67
9705 | Batavia, No. 1, % : ‘ . . |Austin, Nichols & Co , New York, | 8.73 0.04 1.59 I.49 16.74 | 26.95 19:17.] 480 0.72
9637 “ . 5 s ¢ A . |E. R. Durkee & Co., New York, \ 9.53 0.06 ‘ 2.61 Lak2 12.39 \ 25.60 17.03 | 4.88 0.78
9627 £ y . . 3 J . |D. & L. Slade Co., Boston, | 8.65 0.02 2.47 1.45 T3.31 | & 20.25 20.31 4.63 0.74
9700 | Batavia, No. 2, : : , . -. |Austin, Nichols & Co., New York, | 9.92 0.05 1.23 | 1.42 13.07 | —21.15 21.02-| " 8132 0.85
9638 o u " . . s . |E. R. Durkee & Co., New York, ‘ 9.01 0.05 1.95 TIET 14.50 ‘ 16.65 22,09 | 5.I9 0.83
9686 g d : 3 . gy . |Francis H. Leggett & Co., N. York, 10.16 0.05 2.12 1.39 11.00 | 18.68 2I.51 5.44 0.87
Batavia, average, all analyses, N T L o o e e 9.33 0.04 1.99 1.43 13.50  2I.55 20.19 | 4.99 0.80
9704 | China or Canton, No. 1, extra, . . . |Austin, Nichols & Co., New York, | 11.91 0.10 0.93 1.56 487 32.04 2580 {7331 0.53
9706 | China or Canton, No. 1, 3 A e o B A 0.78 1.06 1.87 4.71 27.45 23.66 | 3.94 0.63
9639 L2 a L X ! . . |E. R. Durkee & Co., New York, | 11.13 1.31 1.44" 1367 7.80 | 30.28 23.08 | 3.4 0.55
9687 £8 4% L " Y g . |Francis H. Leggett & Co., N. York,| 10.95 242 1.64 1270 5.2I | 28.13 23.97 | ~3.94 0.63
9630 4 5 t . . ] . |D. & L. Slade Co., Boston, 10.87 1.07 1.30 TileE 4.90 | 24.03 25.70 | 4.13 0.66
g708 | China or Canton, broken, . i . . |Austin, Nichols & Co., New York, | 11.08 2.22 .48 2.27 4.73 | 20.57 26.83 | 4.56 0.73
(SrEyhdlg & 1 < : : S AR RS R e B e ton A rR e . 8.90 15.47 0.84 1.79 3.76 17.35 24.66 | 4.18 0.67
9631 | Coarse, from No. 9737, 47 per cent., . R e a1 e ‘ 10.09 T.I1 1.36 2.27 5.18 22.37 26.51 | 4.3I 0.
9632 | Fine, from No. 9737, 53 per cent., . e s e L N Tl Rl T e | 7.84 28.21 0.37 1.38 2.50 12.91 23.03 | 4.06 | 0.65
China, average, all analyses, excluding Nos. ‘
9737, 9631, and 9632, . 3 2 A R e e A e Sl e L B e | $1.27 1:32 T.37 1.80 5.32 | 27.08 24.51 | 3.89 0.62
K Maximin, =)L o ccsen oo s sas i s cstves sl I1.91 2.42 Eie 4.13 16.74 32.04 28.80 | 5.44 0.87
All analyses, excluding Nos. s Minimtiniy .8, Dot va s e G50 T | 6.53 0.02 | 0.93 | 1.32 4.57 | 16.65 | 17.03 | 3.31 | o0.53
9737, 9631, and 9632, — T e
Average = IR e et s % A e o e 9.24 0.56 2.61 2.12 8.29 23.32 22.96 | 4.34 o,69
Cassia Buds.
9665 | No particulars given, E. R. Durkee & Co., New York, | 7.12 0.19 4.65 6.27 10.90 10.44 13.89 | 8.00 1.28
9609 ke ‘o . D. & L. Slade Co., Boston, | 8.74 0.35 | 3.1I 5.65 10.86 10.98 12.80 | 7.06 1.13
Average, . . . . . o freers ernenas cesteceaanns vesavase | 7.-93 0.27 I 3.88 5.96 ’l 10.88 ‘ 10.71 13.35 a 7.53 I1.20

* Contained large amount of dirt; unfit for consumption until cleaned by sifting.




9711
9625

9710
9669
9622

9709
9651
9612

9691
9652

' Station No.
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TasLe XXVIIIZ CLOVES anp

Cloves.
Penang,
I
“r 1 3
average,
Amboyna, .
et
‘e 2
‘e p .
average,
Zanzibar, ?
e
«

‘@

average,

( Maximum,
| Minimum,
All analyses, ‘i

Average,

Clove Stems (adulterant).

Particulars unknowwn, .
e ‘e

Average,

Importer.
»

. |Austin, Nichols & Co., New York,

D. & L. Slade Co., Boston,

: Austin, Nichols & Co., New York,
. |Francis H. Leggett & Co, N. York,

D. & L. Slade Co., Boston,

: Austin, Nichols & Co , New York,
. |E. R. Durkee & Co., New York,

D. & L. Slade Co., Boston,

w?mh:
clzv::c::n Moisture,

grams.
10.04 8.16
8.51 751
9-28 | 7.99
9-26 | 7.36
10.34 8.06
9.58 | 8.26
9-73 | 7-89
BRI .03
822l 5.93
8.15 | 7.89
8.00 | 7.62
10.34 8.26
oA .03
8507 | 781
........ 7.93
........ 9.54

8.74
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|Enex Bxrract.| & Bal 9 X g 0 |8

\ THER EXTRA . E§'§§ ié:é ; § b‘%é §§§ §o

© . k] o |wgg®l XY = P :_S‘g 8§58 =

5 | 2 |8 3E [Gp28| o€ G & |- | 58« | =

2y = T 9 % |50y 29 B o 3 Bas 3

8 =2 §% | 2° Gp22| 4§ g £ | KEa| BT s

£ S < |8Es| 7* o 7 |o0%8 | ©38 =
0.05 17.99 6.61| I5.58 9.41| 2.59 7.94/ 6.44 2.42 18.90 03
0.00| 20.04| 6.25| 14.86| 8.91| 2.70 7.85 7.06] 2.36/ 18.38 T.13
0.03 19.02 6.43 15.22 9.16| 2.65 7.90 6.75 2.39 18.64 1.08
0.02| 20.53 6.39| 15.20 8.23| 3.15| 7.97| 6.00] 2.17] 16.90 | 0.96
0.02| 20.42| 6.63 15.21 8.87| 2.59/ 8.11| 5.94| 2.08 16.25 | 0.95
0.08 20.45 6.67 15.18) 8.19| 2.65 7.06| 5.94| 2.14/ 16.77 | ©0.95
0.04 20.47 6.56 15.20 8.43 2.80 7.71 5.96| 2.13 16.64 | 0.95
0.13 17.86] 6.24 14.68 9.18| 3.15 8.24, 6.25 2.63 20.54 1.00
0.08‘17.82 6.59 13.99, 9.50| 2.97 9.02{ 5.88 2.34| 18.28 | 0.94
0.105 18.32/ 6.53 I14.25 9.63 2.08;, 8.60 5.94 2.49 19.50 0.95
0.10 18.00 6.45 14.31 9.44| 2.73 8.6z 6.02 2.49 19.44 0.96
| : e e e e
0.13| 20.53/ 6.67, 15.58 9.63| 3.15 9.02 7.06 2.63 20.54 | 1,13
0.00 17.82| 6.24| 13.99| 8.19| 2.08 7.06 5.88 2.08{ 16.25 | 0.94

| ‘
e e s e e
0.06 19.18 6.49 14.87 8.99| 2.74 8.10 6.18 2.33 18.19 0.99
‘s
0.48 5.13 3.92| 7.88 i4.53 1.91| 18.93| 6.00] 2.61 20.4I | 0.96
0,75 . 4.89 13.73| 5.70| 13.72| 2.42| 18.69/ 5.75| 2.19| ‘17.16 | 0.92
| e |

0.60 5.00 3.83| 6.79 14.13) 2.17 18.71| 5.88/ 2.40 18.79 | 0.94
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£\ TN /
TaBLE XXIX.— - SPICE OR PIMENTO.
— — —— — — Fre e Bk L | s
| § g | fEAa T BVRE Ak -
X »¥ I 8 TR ] g'gg ‘ﬁ %\ hi \ou 3
& | : R, A I8 & 280 | B u X 2% | g1 2
= | Importer. ' S e G = o o $ izﬂ 23 2 e lﬁ%E 5
g . =8| & B2 | 8 | B | 8 [d53) e8| 5| 5| gB|sEE| B
- =2 @ =2 2o | T | % S |Ses8 | g | R
8 3.8 5 it s >l S S &8 g = & e =}
b | 27| = Al RO < |3%8 | & 5 2100 |& =
| « | @ = > \‘ Z oane »n © ‘ \
] Tl T VR i < R (e SR S
9703/ Jamaica, Austin, Nichols & Co., N. Y., 8.30| 9.45 ‘ 2| 14.29| 20.6 6| 20.46 5.19 1 10 8.58| 0.83
92;” go : |E. R, Durkee & Co, N. Y., 4 6.61 9.75 2 43 g:g(; ggg 24716 1‘3‘ 73 16:83 %;2 23.38] gég‘l 1.59112.3,8 0.01
g Maki | BET5 o Slade €8 ;. Boston,” 53210 14 2.29| 0.00 5.21 4.35| 7-39| 16.56 3.54 22.74 6.37 1.03 8.06| I1.02
aximum Padra s Tl t s i e e | | e
o SRR T AT R e e R R 8 30/10.1 |
‘,All analyses, Minimum, B O TR 55_32 9_4‘;' :(2)3 g.gg g;a Z;: h;z;z) ig(gg ;;g(; 2222‘ (gw iggllggg ég;
+*7H#Average. o] e LB el | 6.74] 78 , _ 2,4.}70,03 4.05| 5.84| 11.79 18.03| 3.04 22.39\ 5.75 1.24 9.71| 0,92
TapLe XXX.—
1 ISR e ; A =
j’ e ETHER 'E‘E_‘__: e
‘ 3 £ AsH. EXTRACT. § §g7% g - & &
s f e = : ] 23| 2 &
Z= ;‘ Importer, joug 5 8 % % E E § ':‘_U. ¢ X ?
5 | iy g Sol2 e | 3| 2 [ 2Eg| 88 & | 5| &
: | 25 : 815818 %) % |Ssdef | 2|5
@ : = ol 25| @T | < § S |gE5| S8 | P = 3
e S omA Ll ren . E ML 7(77 o e o s e = z ot e psitog B SN s “ &
. True Nutmegs, limed. { e o 3
9617Singapore, 5 i 2 2 D. & L. Slade Co., Boston, . 423 ’ \ ‘
9664 Probably Singapore, . . |E. R. Durkee & Co, N. Y., . 405 5.79 2.23| 0.84) 0.00| 3.40| 36.87 10.80 25.60 23.34 2.49 7.00 I.I2
9719 v . |Austin, Nichols & Co., N. Y., 390 8.98 2.13| 0.82| 0.01| 2.56| 36.29| 10.42| 25.56| 23.62| 2.38| 6.56| 1.05
Average, NOS! gOL7 106041807 IO o b i e 406 8.12 2.48| 0.93| 0.00| 3.10/ 36.94| I1.09 25.5I| 24.20 2.65| 6.62| 1.06
9673|Padang, . . ., . |Francis H. Leggett & Co., N.Y.,| 255 3.63 2.28| 0.86 0.00| 3.02| 36.70 10.77 25.56 23.72 2.51 6.73 1.08
R 10.83| 3.26| 1.46| 0.00| 6.94| 28.73| 17.38| 17.19 14.62| 3.72 6.75| 1.08
All analyses, {Minimum,’ ‘2‘:2 10.83| 3.26{ 1.46| 0.01| 6.94| 36.94| 17.38| 25.60 24.20 3.72 7.00| I.I2
seit 5.79| 2.13! 0.82| 0.00| 2.56| 28.73| 10.42| 17.19 14.62 2.38 6.56| 1.05
. Macassar or Long Nutmegs. Mirsl '
9674 Limed, , I : AT MR T R e e 575 ;
Damaged Nutmegs. | 5.24| 3.32| 1.25/ 0.00| 4.70| 32.88| 16.79 29.97 29.25 2.07| 6.95| I.1I
9696, Grind)ing Nutmegs,” (worm ‘
eaten), . . i . [« oo e sonmeosiveae LTS C Ty e T0. é
AT RN e Bl 4 17.23 6.37‘ 4.33 0.12] 9.76| 11.32| 14.71| 5.71| 1.63 795 9-73| 1.49
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- N 1!
TABLE XXXI.— ANALYSES OF MACE.
= e | e |
R ity aoal s )
p -z g (298| & &8
i 2 @ g ‘g?z 8 v &
; - el o iy =
zo Importer. e = 5 g '_{if ] go.E o | 2% 2 - =}
e s & 2 08 | 24 = = 3 '6‘5% - o @ &
o g | 3|38 32| % & T |285 | BY | % 2 3
o 5 5 |8 3 £ < 2 < 3
g . e S Eolo@ |om K 9 Bl B
True Mace: . .

- 9619 Banda, ) 4 . e . |D. & L. Slade Co., Boston, °* 10.75 1.81| 1.09| 0.00| 8.65 22.00| 23.05 32.35/ 27.90| 3.04/ 6.25 I.
9662 Penang, . . . . . . |E.R. Durkee & Co., New York, . 12.04] 1.85| 1.06| 0.06| 6.27| 22.56 22.07| 34.42| 30.43| 2.99/ 6.37| I.
9717 4 . . - . . . |Austin, Nichols & Co., New York, ~ 9.78 1.85 1.06 0.03| 6.97| 21.63 22.58) 33.39| 30.04 2.94 6.25 I.
9677 £ No. 2, . z 1 . |Francis H. Leggett & Co., New York, . 11.62 2.54| 1.33| 0.2I| 8.45| 23.72 24.76 26.77 23.12| 3.85 7.00/ I.
9604| * Grinding Mace” (damaged), © . |- cuerusriniienaii i aaaeaaee s 12.51) 5.74| 2.37 1.13| 14.97| 20.96) 22.27| 8.32 4.73 7.€4 10.94| I.

Maximum,|.......... G LTS B i R " 12.04] 2.54| 1.33| 0.21| 8.65| 23.72| 24.76| 34.42| 30.43| 3.85 7.00| I.
A.ll P e S Y AT U e e e e - g 9.78| 1.81| 1.06| 0.00| 6.27| 21.63| 22.07| 26.77| 23.12( 2.94/ 6.25 I.
= ing No. 9694, } S oA A =
eraman i eotes Kl s SCEOe) Hiasiaetan e . 11.05/2.011.13 0.07| 7.58 22.48 23.11 31.73 27.87 3.20 6.47 I.
Other Varieties of Mace e
9675| Macassar, . = . e L R ‘ 4.18 2.01| 1.11 0.03 5.89 53.54 32.89 10.39| 8.78/ 4.57 7.00 I.
0676 Bombay (adulterant), . . . |[.......... o e ; 0.32 1.98 1'37i 0.07| 4.65 59.81| A4.27| 16.20| 14.51 3.21| 5.06 oO.
TaBLE XXXII. — MISCELLANEOUS SPICE ADULTERANTS.
== e ey e E > > +
| o sl te |2 2% | 3o
* | & [2g3' | & Wi e e e g
‘ g £ |86 8 5 i e %
s < = A R ] A g X 20 e g B
- a 8 = 5 5 5 e MR e e s e 82 | 2
g E PO 2| % | 2 |%85R|=d | g | B | &% |§EE| 3
Z 2 3] 2§ | 58 S eug b8 lgdEd) B8 | R Sl pg ol BTE 2
] s g B = Z 4 | @ S z ) & =
75y | 1 i & o
9718| English-walnut shells, . . .| 7.69 | I.40| 0.77 | 0.00 0.12 | 0.55 1'84}; 19.30 | r.or| 56.58 | 1.69 | 0.53 | '2.08 ) 0.27
9728| Brazil-nut shells, . . . e R N T 0.07 | 0.57| 1.0l | 12.96 | 0.73 50.98 | 4.19 | 0.33 | I.30 0.6
9730, Almond shells, . ! : % . 7.8 | 2.86| 2.39 | o.05 0.16 | 0.64] 5.16 | 22.72 [ 0.84]| 49.89 | 1.75| 0.40 | 1.56 | 0.28
9735 Cocoanut shells, g : ; 1 7.36 1 0.54 | 0.50 | 0.00 0va0,| - '0.25 1.12 ‘ 20.88 | ©0.73) 56.19 | I.I3 | 0.47 1.82 | 0.18
19729/ Date stones, . ; ! - .| 8.24 1.24 | 0.76  0.04 0.36 | 8.38 16.72 | 20.88 [ 2.19| 5.72 | 5.31| 0.6I | 2.34 | 0.85
9733| Spruce sawdust, ; . : X 8.77 0.23 | 0.16 | 0.00 BT 9 77), 11380 \ 15.48 I.13 64.03 | 0.56 | 0.30 | I.17|0.09
9734/ Oak sawdust, . ] : ; .| o573 1.22 0.32  0.02 0.07 | 0.84] 6.25 | 17.10 | 1.68| 47.79 | 1.63 | 3.13 | 12.22 ‘ 0.26
9731 Linseed meal, . . y { . 871 | s.72| 1.74 | o.55 0.04 | 6.58/ 9.46 | 21.15 [ 14.06] 8.30 | 31.81 | 1.00 | 3.90 | 5.09
7830| Cocoa shells, . ; ; " .| 10.44 | B.40| 4.66 | 0.83 1.00 | 2.99| 4.77 | 8.68 [ 3.15 14.12 | 16.19 | I.26 | 4.94 | 2.59
9736/ Red sandalwood, . 1 LAz o e 0. 28 6,07 Lzt ‘ ”‘47‘ 1937 6.79 1'12‘ 52.30 | 3.00 | 0.59 I e 2P QudY
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DiscussioN OF ANALYSES,

The analyses reported herewith, in the tables on pages 198
to 211, together with those made at the Department of Agricul-
ture, should serve as sufficient data for fixing standards of
purity for these spices; but it is not the purpose of this article
to formulate a set of standards, as that work has already been
undertaken by the Association of Official Agricultural Chemists,

A discussion of the analyses of each spice follows:

Black Pepper.

Of the methods employed in our work the determinations
of ‘the non-volatile ether extract and of the nitrogen in this
extract furnish the most valuable means of detecting adulter-
ants of vegetable origin in both black and white pepper.

When a sample of black pepper is adulterated with buck-
wheat hulls, cocoanut shells, or some other material deficient in
ether extract, the percentage of non-volatile extract will be
diminished, without changing perceptibly the parts of nitrogen
in roo parts of the extract; but when the sample is mixed with
linseed meal or some other 011y material, the percentage of non-
volatile ether extract may remain about the same as in the
original pepper, but the parts of nitrogen in 100 of the extract
will be reduced.

The nitrogen content of the extract of the samples analyzed
is quite constant, varying only from 3.82 to 4.06 parts in 100 of
the extract.

Both the alcohol and ether extracts are highest in Acheen
black pepper, the cheapest grade on the market, and for this
reason a considerable amount of adulterant in Acheen pepper
might not be disclosed by a determination of either of these
extracts.

The starch and reducing matters, by direct i inversion, are
highest in the best grades of black pepper, and lowest in the
cheapest grades, while the reverse is true of fibre, total ash,
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and ash soluble in water, and ash insoluble in HCl. Determi-
pation of these six ingredients may be useful to some extent in
ascertalnmg the quality of a sample, if not its purity.

From our analyses, it appears that genuine black pepper of
low grade may contain more than 5 per cent. of ash and 14 of
fiber, which are given in the Austrian codex as the maxima;
although 2 per cent. of sand, the maximum of the codex, has
not been exceeded in any of our analyses. The per cent. of

nitrogen and of albuminoids in adulterated pepper may be
either greater, less, or the same as in the genuine pepper, de-
pending on the nature of the adulterant used.

White Pepper.

Determinations of the ether and alcohol extracts and of
nitrogen in the ether extract are the best means of detecting
starchy adulterants. The parts of nitrogen in 100 of ether ex-
tract range from 4.05 to 4.45. .

If olive stones, nut shells, sawdust, or similar materials are
used as adulterants, determinations of starch (best by the
diastase method) and of fiber will be valuable for their detec-
tion. :

In all cases the percentages of total ash in pure white pep-
per are below 3 per cent., the maximum of the Austrian codex.
The percentage of nitrogen and albuminoids will not usually
furnish evidence of adulteration.

Cayenne Pepper.

The percentages of non-volatile ether extract range from
17.17 to 21.81, and of alcohol extract, from 2r1.52 to 27.61.
These figures are much higher than in farinaceous materials,
fruit stones, nut shells, and most of the other cayenne adulter-
ants. Determination of starch by the diastase method is of
great value when farinaceous matter is present. Re.d sandal
wood is not readily detected by any of the methods ]uSﬁ men-
tioned, but, if present in considerable amount, a determination
of fiber should furnish valuable evidence. Other woods, nut
shells, fruit stones, also increase the per cent. of fiber.

All of the samples contain less than 6 per cent. of ash, the
limit of the Austrian codex,
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Ginger. T

The composition of the cereal products which are usually
employed as ginger adulterants is not very different from that
of pure ginger, and the microscope must usually be depended
on to detect such materials. 4

Adulterated ginger may show a deficiency of volatile ether
extract, but, as genuine gingei' sometimes contains less than 1
per cent., a low percentage of volatile ether extract alone is not
sufficient evidence of adulteration.

* The highest per cent. of calcium oxide in any of the samples
not evidently limed is o.71, but in the limed samples the per-
centages range from 1.07 to 3.53. As carbonate and sulphate
of lime are used to adulterate ground ginger, it should be de-
termined whether the grinding of limed ginger is legitimate,
and, if so, what maximum of lime should be allowed in ground
ginger.

The two samples of exhausted ginger examined differ widely
from each other in composition. No. 9727, the sample from the
ginger-ale works, having been treated with water, is deficient in
cold-water extract, water-soluble ash, and alcohol extract, but
not in ether extract. The other sample, No. 9368, which was
obtained from the extract factory, contains the full amount of
cold-water extract and water-soluble ash, but is strikingly de-
ficient in alcohol extract and ether extract, both volatile and
non-volatile, and must have been extracted with some solvent
other than water— probably strong alcohol.

Acetic acid is used in this country by some of the extract
manufacturers, but we have no figures which show the compo-
sition of ginger after extraction by this solvent,

Cinnamon, Cassia, and Cassia Buds.

The only marked difference between Ceylon cinnamon and
cassia, brought out by the analyses, is in the fiber, the former
containing an average of 36.20, the latter of 22.96 per cent.

Cassia buds have a higher percentage of non-volatile ether
extract and nitrogen, and a lower percentage of fiber, than the
bark, but are otherwise similar in composition,

Saigon cassia contains more volatile oil than the Batavia
and China varieties, and Ceylon cinnamon, Batavia cassia and
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~ Ceylon cinnamon have about twice as much alcohol extract as
- Saigon or China cassia.

We have also found that Batavia cassia differs from the
other varieties, in that it contains a gum which, on treatment
with water or weak alcohol, forms a glutinous paste. (See foot
note, p. 187). .

The analyses of the sample of broken China cassia, No. 9737,
and of the coarse and fine materials obtained from this sample
by sifting, show to what extent cassias may be mixed with dirt
in China.

Ground cassia should not contain more than 7 per cent. of
ash and little, if any, more than 2 per cent. of sand.

Aside from determination of ash, it is doubtful if chemical
analysis of cassia will be of use in detecting adulteration.

Clowves.

This spice is rich in volatile ether extract, alcohol extract,

~ and tannin, and determination of these constituents will usually
- be sufficient when only non-starchy adulterants have been de-

tected by the microscope.
As cloves contain no starch, a test with iodine solution will
disclose farinaceous matter, or any other foreign material con-

taining starch.

By the diastase method a small amount of reducing matter
is obtained (1.91 to 2.42 per cent. calculated as starch), but the
amount is too small to impair the usefulness of this method as
a means of disclosing starchy adulterants. The samples of
cloves examined contain less than 1o per cent. of fiber and be-
tween 0.94 and 1.13 per cent, of nitrogen.

There is no common adulterant which does not differ radi-
cally in composition from cloves, in respect to several ingre-
dients.

Red sandal wood cannot be readily detected by the deter-
mination of starch or alcohol extract, but it contains almost no
volatile ether extract and has six times as much fiber as cloves.

The Austrian codex states that pure cloves will not contain
more than 8 per cent. of ash. Our figures are well within this
limit, ;

Clove stems have about one-quarter as much volatile oil,
half as much fixed oil and alcohol extract, and over twice as
much fiber as cloves,
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Allspice.

The samples analyzed differ materially in composition.
Clove stems, a common adulterant, cannot probably be distin-
guished from allspice by chemical analysis. -~

On comparing the analyses of allspice with the analysis of
cocoanut shells in Table XXXII, p. 210, it will be seen that the
two materials are radically different in composition, and that
this adulterant, when present in considerable amount, can be
detected by analysis.

Nutmeg.

True and long nutmegs have about the same chemical com-

position. The addition of almost any available adulterant, ex-.

cepting oil seeds or oil cake, will tend to lower the percentage
of volatile and non-volatile ether extract. When shells or saw-
dust are present, fiber determinations should be made,

As the starchy matter of the sample of grinding nutmegs
had been eaten out by insects (see description of sample), only
1.63 per cent. of starch was found by the diastase method.
The percentage of fixed oil ‘is also much lower than in sound
nutmegs, but that of volatile oil is abnormally high, due,
probably, to the removal of other matters.

Mace.

True mace is readily distinguished from Macassar or Bom-
bay mace by the percentage of fixed oil and starch, as shown
in the following statement :

‘“Starch”’ by

diastase method,

} Non-volatile
‘ ether extract.

!
|

Tiue mace (Aver., Nos. 9619, 9662 9717)

|

| 22.48 .8
Macassar mace, . J 55.?4 ‘ 2%7%
Bombay mace, . ‘ 50.81 3 14.51

None of the varieties contains starch, in the ordinary ac-
ceptance of the term, as iodine produces a red and not a blue
coloration, Tschirch* has shown, however, that the irregular

* Ber. d. Deutsch. bot. Ges., 6, 1888, 138. See also Tschirch, Angewandte Pflanzen-anat-
omie, 1888, pp. 90 and 100, and sa.me author, Anatomischer Atlas, 1887, pp. 252 and 253,
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shaped granules which are evident under the microscope con-
sist of starch granules impregnated with amylodextrin, to which
granules he has given the name, “amylodextrin-starch.”

Our experiments show that this carbohydrate is readily
soluble in diastase, and may be determined by the diastase
method.

The results thus obtained are valuable as a means of detect-
ing adulteration, and of distinguishing true from Macassar and

Bombay mace.

NoTE oN THE CHEMICAL CoMPOSITION OF MUSTARD FLOUR.

Pure mustard flour is prepared from one variety of mustard
seed, or from a mixture of different varieties, with the removal

~ of the hulls and usually of a portion of the fatty oil. As the

product contains only a portion of the seed, standards of purity
cannot be based on analyses of the whole seed from which it
is prepared.

No analyses of mustard seed or of authenticated samples of
mustard flour have been made at this Station, but on page 168
are given analyses of 26 brands of mustard flour-sold in sealed
packages bearing the names of the manufacturers.

The maxima, minima, and average results of the analyses of
18 samples which were not found adulterated or artificially
colored, either by chemical or microscopical examination, are
as follows :

e T T e -
ETHER EXTRACT. | Reducing }
| matters ;
Total -—.————\ by direct Sé:ggsbeyl Crude | Nitrogen,
ash. [ inversion method. i fiber. X 6%.
Volatile. = Non-vola-| calculated .
tile. as starch.
Maximum, .35 1.0 | 28.10 1 6 12 2.08 _ 4.87 43.56
Minimum, 4.81 000 | I7.14 ‘ 1.85 02850 SR ae 65
et |
RS e iw e = - o il ! | %
13 |
. Average, 5.99 0.56. 720,61 | .4.33 1.07 ‘ 2.58 | 39.57
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WHEAT FLOUR.
By A, L. WinToN,

A sample of flour bought in another State and referred to
this station for examination was found to contain a considera-
able quantity of maize starch. ¢

To discover whether the flour sold in Connecticut markets
is adulterated in this way, twenty-five different brands of flour
were bought and carefully examined microscopically. No evi-
dence of any form of adulteration was found. .

The names of the brands examined, and of the dealers from
whom they were bought are given in Table X XXIII,
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ABLE XXXIII.—WHEAvT FLOUR NOT FOUND ADULTERATED.

Brand.

Dealer.

The King's Best, H. H. King & Co.,
Minneapolis,

Townshend’s  Butterfly,  Stillwater,
Minn.,

Crocker’s Best XXXX, Minneapolis,

Shumacher’s White Cloud, Akron, O ,

White Seal Fancy Patent,Norton & Co
Chicago,

The Hoosier Hulled Whole Wheat
Flour, Seymour, Ind.,

Fancy Roller Process Hungarian Pat-
ent, Pt. Jefferson Milling Co , L. 1.,

Roller Process Princess, Fancy Family,
St. Louis,

Jones Hungarian Superlative, Hecker,
Jones, Jewell Milling Co.,

Staten Island Milling Co.’s Fancy Pat-
ent, Minnesota,

Pillsbury’s Best XXXX, Pillsbury
Washburn Flour Mills, M’apolis,

Prima Donna, Anchor Mill Co., Su-
perior,

White Loaf, Bryan, Miner & Read,
New Haven, &

Gold Medal, Washburn Crosby Co.,

' Minneapolis,

Daily Bread, Liberty Mills,

Wilson’s Choice White Rose Pastry
Flour,

Bridal Veil, Central Milling Co., Buf-
falo, : Ty

Schumacher’s Patent, Akron, Ohio,

Christian’s Superlative, Pettit Mills,
Minneapolis,

Gold Seal Fancy Patent, The F. C.
Bushnell Co., New Haven,

The Angelus, Thompson Milling Co.,
Lockport, N. Y.,

Fancy Patent Superlative, E. G. W. &
Co., Minneapolis,

Schumacher’'s XXX Graham, Akron,
Ohio, : )

Ceresota, Western Consolidated Mill-
ing Co., Minneapolis,

Peerless XXXX, E. G. W. & Co., St

Louis,

Hartford. K. Goldberg, 66 Tal-
cott St.
T. A. Shaw, 535 Main St.

T. A. Shaw, 535 Main St.

E. P. Yates & Co., 711 Main
St.

New Haven. Edward Boyhan,
554 Grand Ave. s

I. B. Chandler, 101 Dixwell
Ave.

Geo. W. Clark, 987 State St.

G. W. Cooper, Grand Ave.
& Artizan St.
A. F. Copeland, 1206 State St.

J. L. Folley, Grand Ave. &
Bradley St.

Philip Hugo, Edward &
Nash Sts. ¢

F. A. Hull, 399 Grand Ave.

Conrad Rausch, Foster &
Avon Sts.

J. J. Sullivan, Nash & Eagle
Sts.

389 Grand Ave.

New London. M. Wilson Dart,
Howard & Bank Sts.
Edward Keefe, 495 Bank St.

Waterbury. D. L. Dickenson,
431 W. Main St.
Dillon’s Cash Store, 43 E.
Main St.
N. W. Heater, 157 E. Main
St.
798 Bank St.

W. Winsted. Chas. Smith,-Main
St. -

Willimantic. H. Levin, 493
Main St.

Winsted. 1. K. Camp, Main St.

Larkin & Sparks, )/hm St.
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FOOD PRODUCTS EXAMINED FOR THE DAIRY COM-
MISSIONER IN THE YEAR ENDING JULY 31, 1897.

By E. H. JeENKINS,

A considerable part of the chemical and polariscopic work
here described was done by Messrs. Winton, Ogden & Mitchell.

All adulterated samples were also examined by Mr. Jenkins,
who was summoned to attend court cases of prosecution for
violation of the law.

VINEGAR,

Thirty-two samples sent by the Dairy Commissioner were
examined during the twelvemonth ending July 31, 1897.

Sofids.  Of the samples marked ** cider vinegar”,
3 had between 1.0 and 1.5 per cent. of solids.
ok %¢ 12647 L0 i ST
16 ‘“ over 2.00 per cent. of solids.
The highest percentage found was 3.57.
Acidity. Of the samples marked “ cider vinegar ”,
2 had between 2.5 and 3.0 per cent. of acidity.

I “ 3 3'0 and 3‘5 e ‘" ““ ‘.
5 ‘e [ 3.5 ‘e 4.0 ‘e o ot ot
20 ‘‘  over 4.0 per cent. of acidity.

The highest percentage found was 6.41.

Three samples marked “White Wine Vinegar” contained

from o.15 to o.25 per cent. of solids, and from 4.53 to 4.60 per
cent. of acidity.

MowLAssEs.

Two hundred and three samples of molasses and syrups have
been examined in the year ending July 31, 1897.

Method of Examination. — 13.024 grains (one-half the normal weight) of
molasses were dissolved in about 80 cc. of water, 3 cc. of basic lead acetate were
added, the volume was made up to 100 cc. and the whole was thoroughly mixed
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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 correction was attempted for the volume of the lead
precipitate.

To 50 cc. of the filtrate refegred to above, were added 5 cc. conc. C. P. hydro-
chioric acid, and, after thorough mixing, the flask containing the solution was
placed in a cold water bath, which was then quickly heated to 680 C. After
standing at that temperature for 10 minutes, the contents 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 860 C., was then passed through the jacket and a third read-

~ ing made at that temperature.

The rotatory power of dextrose is not greatly affected by the temperature, but
that of levulose diminishes as the temperature rises, so that invert sugar becomes
practically inactive at about 869.

Results of Examination.— Of the 203 samples of molasses
and syrups examined for the Dairy Commissioner, 34 were
adulterated with glucose syrup and 169 were free from this
adulterant, The percentage of adulterated samples was 2o.1.
In the previous year it was 32.8. The numerous prosecutions
brought by the Commissioner have probably lessened the intro-
duction and sale of adulterated molasses in this State.

It is also noticeable that the proportion of glucose added in
the adulterated samples is less than in the previous year.
There are a considerable number of samples which, by direct
polarization, show no higher polarization sugar than is found in
some genuine molasses (50 to 6o per cent.). But polarization
after inversion at room temperature and at 86° C. demonstrates
the presence of an adulterant.

MAPLE SYRUPS,

Two samples, labeled *“ Maple Syrup,” were examined for the
Commissioner, and were found to contain no glucose.

SYRUPS,

Four samples, labeled *“Syrup,” “ Crystal Syrup,” or “ Vanilla
Drips,” tested for the Commissioner, were found to consist‘
largely of glucose syrup,
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CREAM.

A sample marked “Bryant's Pasteurized Cream,” contained
47.25 per cent. of butter fat. A sample marked “ Pure Cream,
the Mount Philip Farm, Weatogue,'” contained 47.0 per cent. of
butter fat. In neither sample was thert found either borax or
formaldelyde. :

BUTTER AND OLEOMARGARINE,

Seventeen samples have been examined for the Dairy Com-
missioner during the year ending July 31, 1897.

Methods of Examination.

Specific Gravity. — This is determined at the temperature of boiling water by
means of Westphal’s balance, as first described by Estcourt and by J. Bell,
Chem. News, Vols. xxxiv, 254, and xxxviii, 267.

The balance is so adjusted that water at 15.50 C. shall represent unity.

With distilled water, at the temperature of boiling, the instrument indicates a
specific gravity of .9625. If the specific gravity of fat at the temperature of
boiling water is desired, using the weight of an equal volume of distilled water,
at that temperature as a standard, the reading of the instrument must be multi-
plied by 1.039.

We have also used for this determination a specific gravity spindle made by
Greiner of New York City, 6§ inches long, reading from .8550-.8700, and grad-
uated to show differences of .0005 in sp. gr.

Volatile Fatty Acids.— These were determined by the Reichert method, the
saponification being effected by the method of Leffmann and Beam, as described
in the Analyst, xvi, 1891, p. 153. The result of the determination is expressed
by the number of cubic centimeters of 1 normal sodium hydroxide solution
necessary to neutralize the acid distilled from 2.5 grams of the fat.

Results of Examination.

Of the samples examined, 1o were butter and 7 were imita-
tion butter, or oleomargarine.

The specific gravity of the melted fat, determined by the
method above named, in a single sample of pure butter, was
0.8649; in the samples of imitation butter, or oleomargarine, it
ranged from .08596 to 0.8062,

The volatile fatty acids determined as above described,
2.5 grams of butter-fat, ranged from 13.50 cc. to 16,50 cc. In the
liké quantity of imitation butter they ranged from o.1 3 to o.7o
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SUMMARY.

The following fablg contains a summary of the results of

& the work done during the past year in the examination of food

products :
B e B R | ! A g
8% | esy Eseld
455 | 438 |amLag
Y 8 e w'E_ES,“_‘:‘ Total
@ g o573 0 g=973
29 et SE
E 4 Zz35 {
oy ‘ el Vi M
Collected by the Station — ‘
Purchased in Connecticut Market
Jellies, . 27 43 e 70
Preserves, ]ams Marmalades, etc A 6 A S el 51
Teas, . 5 i . 89 £ bl 89
Coffee; . - 3 . 34 11 e 45
Coffee Compounds % 4 : 22 o o 22
Coffee Substitutes, . 5 . . 6 L8 o 6
Flour, . d " 3 § 4 25 o o3 25
Ginger, . 5 3 3 X - 67 24 i 9I
Malt Liquors, < . : s 35 B 12 47
Sausage, . d s A : 5 25 14 19
Honey, . : s . . o 27 10 o 37
Maple Syrup, = . - . 3 = ci 3
Milk, . 3 ) 2 v 13 i A 13
Cream, : : : : . 19 ¥ 4 23
Canned Soups . . . .| 32 182 B 32
Canned Vegetables, . . . 65 A Lot 65
Chili Sauce, . . - ; : o 1 o 1
Mince Meat, . 9 - e 9
Ground Spices in labeled packages 142 28 o 170
; 626 162 30 l 818
Purchased from Importers : ‘
Pure Spices, Spice By-products, etc., 125 el v ) 125
Total collected by the Station, . 751 162 30 943
Collected by the Dairy Commissioner :
Vinegar, 5 . . 20 12 \ | 32
Molasses, 2 . . : " \ 162 34 ‘ 202
Syrups, - ’ . . in
Cream, | 2 e i 2
Butter, . .10 7 iy
Total collected by Dairy Commis’r, 205 53 ) l 258
Sent by Individuals :
Milk, . - 3 o - 96 i o 96
Cream, . i 4 v % - | 9 s s 9
Total from all sources. . : 06T 215 | 30 1,300




SOME COMMON DISEASES OF MELONS.

By WM. C. STURGIS.

For several years the growing of melons in southern Con-
~ necticut has been attended with discouraging results, some-
~ times amounting to complete failure. Before striking off
melons from the list of plants which can be grown with profit,
it is well to consider the causes which have led to failure, and
~ to attempt the application of remedial measures.

! In common with most members of its family, the melon is
- a plant of rank growth and succulent, delicate tissues. The
- fruit contains about eighty-four per cent. of water, and the
~ leaves and stems when dried under pressure show, by their
extreme thinness, that they also contain a very high percent-
age of water when fresh. For its full development, the plant
requires a light, warm soil, and it thrives best under conditions
of high temperature, dry air, and continuous sunshine. The
melon plant is as delicate in constitution as in texture. It does
- not adapt itself readily to varying conditions or sudden climatic
changes, its physiological balance is easily upset, while its
tissues offer little resistance to the attacks of insects, fungi,
~ and bacteria. 3

At least three different causes are accountable for the re-
cent failures of the melon crop. The first and most important
is unquestionably a bacterial disease which has been very ac-
curately studied and described by Dr. E. IF. Smith of the
United States Department of Agriculture. Unfortunately,
we have as yet no extended account, in English, of Dr. Smith’s
- investigations, but the disease itself is doubtless familiar to
all melon-growers. " It is characterized by a sudden wilting of
the leaves, which is quite independent of atmospheric condi-
tions, being as liable to occur in cloudy as in clear weather.
As far as my experience goes, a plant thus wilted never re-
covers as do plants which droop from the effects of sudden
sunshine after cloudy weather, Usually only a single plant

15
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in a hill shows the disease ; occasionally all the plants in a hill
will be smitten at once; but, in any case, a plant once attacked
is doomed; the leaves wilt down and wither completely, while
the stem either dries or becomes food for eel-worms, putre-
factive bacteria and other agents’of decay. It sometimes
happens that where a vine branches near the ground, one
branch may be attacked and the rest of the vine remain
healthy ; if, in such a case, the diseased branch is cut off at its
junction with the main stem, the rest of the vine may escape
infection. I have noted several cases during the past sum-
mer in which a vine was saved by the removal of a diseased
branch before the infection had reached the main stem.

The specific cause of this disease, Dr. Smith describes as a
rod-shaped, ciliated, motile bacillus (a name applied to a cer-
tain genus of bacteria), isolated or united in pairs and occur-
ing in the vessels of the leaf-ribs and stem, from the cut ends
of which it oozes in slimy, milk-white drops. It grows readily
in pure cultures on a number of the usual culture media, such
as beef-broth, potato decoction, boiled potato, etc. It requires
the presence of free oxygen and an alkaline medium for its best
development; it is extremely sensitive to heat, a temperature
of 43° C. (108° F.), maintained for ten minutes, being suffi-
cient to destroy it, and, while very sensitive to desiccation, it
may live for months if kept moist.

By isolating this bacillus in pure cultures and inoculating
melons and cucumbers with it, as well as by transferring it di-
rectly from diseased to healthy plants, Dr. Smith proved con-
clusively that the organism in question is the specific cause of
the disease, and that it is probably identical with a similar or-
ganism attacking squashes. According to Dr. Smith’s pub-
lished researches, the immediate cause of the death of melon
plants invaded by this bacillus is not the destruction of tissues,
but the choking of the vessels by its accumulation within them
and the consequent arrest of water-supply to the leaves. The
plants become infected through the leaves, probably by the
agency of insects such as the striped cucumber-beetle (Dia-
brotica vittata) and the squash-bug (Coreus tristis).

When the infected leaf wilts, the bacillus has already frav-
ersed its vessels and reached the stalk; here it multiplies, at
first in the spiral vessels only, but later in the large dotted
ducts, choking them up more or less. At first there is no de-
struction of the tissues, the diseased stem appearing quite notr-

i
1
.
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~mal, but later the walls of the vessels are destroyed and large

cavities are formed, filled with the bacillus. Owing to the
predilection shown by this organism for the tracheae or vessels
of the stem, it has been named by Dr. Smith Bacillus trachei-
philus.

That this is actually the disease which, for the past five years
at least, has destroyed a large percentage of the melon
vines in Southern Connecticut there can be no doubt. Con-
tinuous observation in the field, in three separate locali-
ties, during the past season, convinced me that the chief
source of trouble was the bacterial organism above men-
tioned. A plant wilts suddenly, without apparent cause;
from cut stems of wilted plants kept under a bell-jar in the
laboratory, viscid, milky drops ooze out, swarming with motile
bacilli, apparently identical with those described by Dr. Smith;
microscopic examination of diseased stems shows that the
large vessels (water-channels) of the wooden portion are al-
most filled with yellowish masses of the same organism, while
the petioles of squash leaves inoculated with a small portion of
one of the viscid drops from a diseased melon stem show the
characteristic symptoms of the disease in the course of five
days.

One other point, however, is worthy of mention. In ex-
amining a vine from which a wilted branch had been removed
a few days previously, it was seen that the main stalk at the
cut was covered with a dense whitish mold, and that the whole
plant had begun to droop. It was thereupon pulled up and
further search brought to light another wilted plant, the base -
of which was likewise covered with white mold. This plant
was also removed and both were microscopically examined
the following day. The mold proved to be a species of Fusa-
rium, the vegetative portion of which had permeated the stalk;
where the latter was broken and the tissues were exposed, the
fungus had fruited, producing vast numbers of pointed, cylin-
drical, slightly curved, 3-5-septate spores, measuring 30-54
%4.5-5.7 u. The two stalks were divided longitudinally and
placed in a moist atmosphere under a bell-jar. In twenty-
four hours they were examined again and the mycelium of the
Fusarium was found to have given rise to masses of minute
elliptical bodies, non-septate, and measuring 8.5x3.8 u. The
genus Fusarium includes a number of so-called species, most
of which occur on dead vegetable matter, though a few are
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known to infest living plants. The mere fact that a member
of the genus occurs in the tissues of the crown of melon plants
would not be worth mentioning were it not that more than one
disease of plants, characterized at ﬁ,nsf by wilting, has been
traced directly to the accumulation in the water-passages at
the crown, of the mycelium and spores of a Fusarium. Such
a disease in cotton has been described by Atkinson, and in
tomatoes by Massee. In the Twenty-first Annual Report of
this Station (1897), I desctibed a disease of carnations appar-
ently due to the same cause. Furthermore, Smith describes*
a disease of watermelons in the South as caused by a fungus
which gains access to the plant through the roots, appears
abundantly at the crown, produces on the surface of the stem
“large lunulate, 3-5-septate conidia (50 p long),” and, in the in-
ternal tissues of the stem, produces ““ minute, elliptical, colorless
conidia (10 pu long) . . . on white mycelium which plugs
the water ducts,” and thus causes the plants to wilt and finally
die. The resemblance between this fungus, which Dr. Smith
has named provisionally Fusarium nivewm, and the one found
by me in wilted muskmelon plants, as well as the similarity, in
appearance, of plants infested by them, warrants the suspicion
that the wilt-disease which has been so prevalent lately in our
muskmelon fields may be due in part to the attacks of a
species of Fusarium, possibly the same as that associated with
the wilt of watermelons.

11

The second disease which, in former years, has caused
serious injury to muskmelons, is a black mold occurring in
circular patches upon the leaves, and known as Alternaria
Brassicae, wvar. nigrescens. This fungus was noted and its
effects described in our Nineteenth Annual Report (1893.)

111

The third trouble is entirely different from either of those
described above.  When cool, cloudy weather alternates with
hot sunshine it is frequently noticed that the large leaves near
the center of the hills turn yellow at their margins. Later,
these yellowed margins become brown and dry, and finally the
whole leaf is diseased. As the leaves die down they begin to

* Proc. Am. Asso. Adv. Sc., XLIII, p. 289; and XLIV, p. 1qo.
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3 ‘decay, the tissues become infested with eel-worms, putrefactive

bacteria and molds of various kinds, and sometimes the whole

) plant is ruined. In this case the initial injury is due to a de-

rangement of the proper activities of the plant. I have fre-
quently had occasion to mention the dangers to plant-life of
sudden atmospheric changes, especially from damp, cloudy
weather and low temperature, to a dry, hot air. When both
the soil and the atmosphere are surcharged with moisture,
evaporation takes place very slowly from the leaves, and is
abundantly compensated for even by the lessened absorptive
activity of the roots due to the low temperature of the soil.
If now the plants are suddenly exposed to a hot sun, evapora-
tion from the leaves becomes very active, while the roots are
unable to respond to the sudden demand made upon them,
since the soil temperature changes but slowly. Consequently
the leaves give off water more rapidly than they receive it, the
cells tend to collapse and, if the equilibrium is not speedily re-
stored either by increasing the absorptive activity of the roots
through warming the soil, or by decreasing the evaporative ac-
tivity of the leaves through shading or sprinkling, the leaf tis-
sues will die. Such a condition is, of course, much more liable
to occur in the case of plants, like the melon, which absorb
water with avidity and retain a very large quantity of it in their
delicate tissues, than in plants with denser tissues requiring and
retaining less water.

There are, then, three distinct troubles to which are to be
ascribed the recent losses in our melon-fields:— First, a Wilt
caused Dby the bacterial organism Bacillus tracheiphilus, and
possibly also by a fungus of the genus Fusarium:secondly, a
blight of the leaves occasioned by a variety of the fungus Alter-
naria Brassice; and thirdly, Leaf-Burn, a physiological trouble
that follows sudden disturbance of equilibrium between water-
absorption and evaporation.

With the view of obtaining further information regarding
the possible control of these troubles, three experiments were
conducted during the past summer in different localities and
on different soils, viz. at Saugatuck, in Fairfield county,
and at New Haven and North Haven, in New Haven county.
At Saugatuck the melons occupied a rather low piece of
ground and a fine, dark, loamy soil, not particularly favorable
for melons except in a very dry season. Ten rows were se-
lected, each containing sixteen hills. Ten hills in each row
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were treated with fungicides, the remaining six serving as
checks. Three rows received Bordeaux mixture, three potas-
sium sulphide, one sulphur, and three “ ILaurel Green,” a
“combined fungicide and insecticide ” prepared by the
Nichols Chemical Company, Syracuse, N. Y., and containing
ten per cent. of copper and seven and three-quarters per cent,
of arsenic.* The melons at North Haven occupied an ideal
soil for melons, warm, sandy; and deep. A plot was selected
comprising twelve rows, with twelve hills in each row. Six hills
in each row received fungicidal treatment, the remainder served
as checks. Besides this treatment, one-half of the hills in each
plot were mulched heavily with tobacco stems in order, if
possible, to prevent the inroads of melon-lice, and to guard
the roots from sudden changes of temperature. The fungi-
cides applied to these plots were the same as those used at
Saugatuck. The melons at New Haven were on a dry, rather
gravelly soil, and served only to test the effects of a heavy
mulch of marsh hay, about two-thirds of the field being
mulched in this manner.

From 'these three experiments it was thought probable
that there would be obtained some definite information as
to the efficacy of root protection and the application of fungi-
cides in preventing disease. In case the treated and un-
treated plants alike should show no sign of disease, the experi-
ments would still serve to show the effect of fungicides on the
delicate foliage of the vines.

The effect of mulching, as seen in the field of Mr. A. N.
Farnham of New Haven, where marsh hay was used, and at
Mr. H. P. Smith’s of North Haven, where tobacco stems
served a like purpose, was not particularly striking. At Mr.
Farnham’s the mulch checked the growth of weeds and pro-
tected the melons from the dirt, but all of the vines, whether
mulched or not, showed extraordinary vigor, and it is very
doubtful whether mulching with hay will, in ordinary seasons,
prove remunerative. In periods of severe and protracted
drought it would undoubtedly be of value in conserving the
soil moisture until the same result was attained by the growth
of the vines themselves.

As to the value of tobacco-stem mulch, the experiment at
North Haven presented some interesting facts, although,

* See Cornell Univ. Agr. Exp. Sta., Bull. 149, p. 720. 1898.
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owing to the entire absence of plant-lice, nothing was learned
E regarding its efficacy in protecting the vines from those insects.

as a covering for the soil, tobacco seemed to be of
g{eegeizss value than rgnarsh hay, angi is, of course, much mo}xl‘e
costly. Weeds throve with peculiar luxuriance wbe‘re t1 e
tobacco was used. But, as a source of plant-food, the value
of the tobacco became more and more apparent as the frt'ntmglr
season approached. The whole field had received a llbe}l;é.l
applicatiom of fertilizer® before the §eed was plagted, angl t hls
proved sufficient to maintain the vigor of the vines until t '3
fruit was about half grown. On Auguvs‘t 13th a visit was pai
to the field and the appearance of the vines left ngt'h}ng.to be
desired. The leaves were of a rich green color, indicative of
perfect health, the vines completely covered the gro‘l_md, and
the fruit was setting in great abundance and growing very
rapidly. Nine days later the whole field had a yellowish tone,
and closer inspection of the vines showed that they were evi-
dently suffering from lack of food. 'The larger leaves, espe-
cially those near the center of the hills, were of a pale gr.eeg
color, very different in tone from that which had characterize
them nine days previously. Moreover, on these leaves wgrﬁ
beginning to appear the circular brown spots marked Wl}tl
darker concentric rings which indicate tl}e presence (?f the
Alternaria. Only on the plots mulched with tobacco did the
vines show their former vigor. These facts can only be ex-
plained on the theory of an insufficient, or rather, a1‘1.111—
regulated supply of plant-food. As I have Salfi, the fertilizer
for the whole season was applied at the same time and before
the seed was planted. Had the season been a dry one, or had
the rainfall been evenly distributed through01'1t.»the summer,
or had the soil been less liable to leach, this erglnal supply of
plant-food would doubtless have been -s.uf'ﬁcxent to carry the
vines through. But the actual conditions were quite the
reverse of this. The fertilizer was applied on May oth
and at the time of planting; the seed was planted
between May 14th and 23rd. The month' of May w}a:s
very rainy, heavy rains occurring on sixteen of the
thirty-one days. Then followed a long period of great

* Canada wood ashes was applied broadcast, at the. rate of halfl a ton :})1 }t:ﬁ
acre, a week before the seed was planted, and, at the time of plan(timg, ;sre iz
received a fork-full of compost consisting of three parts of barnyard ma
one part of tobacco-stems.
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drought, beginning on May 28th and continuing, practically
without intermission, except for three light showers, until July
4th.  During July there were seven days of rain, and the
month of August was characterized by a succession of very
heavy thunder storms which did great damage on loose soils.
Under these circumstances melon vines grew rapidly during
June and made large demands on fhe fertility of the soil.
These demands were increased when the fruit began to form,
while simultaneously the heavy downpours of August, falling
upon the loose, sandy soil, washed much of the remaining fer-
tilizer down beyond the reach of the roots and thus decreased
the already limited supply of plant-food. These conditions
were aggravated by the facts that too many vines had been
allowed to a hill and that the set of fruit was enormous. Four
vines occupied each hill, and on August 22nd I counted as
many as thirteen almost full-grown melons in one hill. To
form this amount of fruit there must have been a de-
mand.upon the soil which, under the circumstances, it could
not supply, and the vines began to show signs of starvation.
Just here the value of the tobacco mulch began to be ap-
parent. Soaked by the rains and undergoing a natural
process of decay, the tobacco stems readily gave up to
the soil all of their soluble constituents, which proved suffi-
cient to carry the vines through. A similar effect was seen in
the melon patch at Saugatuck. A case of tobacco stems had
been left over from an experiment of the preceding year, and
Mr. Wakeman, the owner of the field, having no other use for
them, applied them liberally to twenty hills, early in July.
The soil was closer and less liable to leach than the North
Haven soil, so that the vines in general showed no evidence
of starvation; mevertheless, those which were supplied with
tobacco stems were plainly more vigorous and retained their
vigor longer than any others in the field.

I'am not prepared to recommend tobacco stems either as a
mulch or as a fertilizer for melons, since the cost would be
prohibitive, but I think that the facts above stated justify the
following conclusion:

‘When melons are grown upon a loose, sandy soil, which is
liable to leach, it is advisable to apply the fertilizer in small
amounts and at intervals throughout the season, or until the
spread of the vines makes tillage no longer practicable, rather
than to make a single application of a large amount at the be-
ginning of the season. The former method will be found to be

of special advantage in a season characterized by repeated and
heavy rains, and if more than two vines are grown in one hill.
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As to the effect of fungicides upon the diseases of melons,
the experiments are rather inconclusive. They were designed
to test the resistance of the foliage and to protect the latter
from the Alternaria. The fungus, however, failed to appear
at all on the vines at Saugatuck, and at North Haven it ap-
peared first about the middle of August, when the vines were
in a half-starved condition. Whether it would have ap-
peared at all if the vines had been in better general health is
an open question, though the hills mulched with tobacco cer-
tainly showed less of the trouble than did the others.

Of the four fungicides used — Bordeaux mixture, potas-
sium sulphide, sulphur, and Laurel green — sulphur was the
only one which injured the foliage seriously. This was the
third season that I had used this fungicide on melons, having
conceived great hopes of it from its well-known efficacy in
checking the mildew of so tender-leaved a plant as the rose,and
from the excellent results which had attended its use on celery
on various occasions. In 1896 I recommended it for melons
on the farm of the Messrs. Meeker of Westport, and Mr
Meeker reported that it burned the plants. In 1897 I used it
myself in an experiment with melons at Mr. S. B. 'Wake—
man’s at Saugatuck, and, although I noted that the vines on
which it was used showed evidences of severe blighting or
burning, I was not prepared to lay the whole blame upon the
sulphur, since all of the vines were practically ruined by exces-
sive rains before the fruiting season. The experiments of
the past summer, however, leave no further room for doubt.
At North Haven the first application was made on July 6th;
at Saugatuck, on July 7th. These were repeated on July 15th
and 16th respectively. On the 22nd and 23rd the vines were so
badly burned that the treatment with sulphur was discontinued.
At North Haven no further applications were made to these
vines and later one of the rows recovered partially, but the
other two were irretrievably ruined. At Saugatuck, where the
injury was not so serious, potassium sulphide was s.ubstit.uted
for the sulphur and the vines recovered their vigor in a

measure.

The application of sulphur to the leaves of melons is not
to be recommended.. Although valuable as a fungicide, it has
a decided tendency to burn the leaves.

The Bordeaux mixture used in both experiments was made
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according to the 6-4-50 formula and was applied four ti
North Haven—]July 6th, 15th, and 22nd, anlszAugust 2:1:;1 esz:
S_augaltuck the melons were less advanced, and five api)lica-
tions were made—-July 7th, 16th, and_23rd, and August 3rd
and 16th. The potassium sulphide whs used in the proportior;
f)vf two ounces to five gallons of water, and the Laurel green
in the proportion of one pound to ten gallons. All of these
were applied on the same dates. No injury of any kind re-
sulted from the use of either the potassium sulphide or the
Laurel green, but the vines sprayed with the Bordeaux mix-
ture of full strength showed indications, after the third treat-
ment, that the mixture was too strong; for the subsequent
treatments it was made up on the 5-5-50 formula and diluted,
before use, to half that strength. (See p. 266.) This proved
perfectly satisfactory.

Bordeaux mixture (containing not more than three pounds
of’ copper sulphate to fifty gallons of water), Potassium sulphid'e,
and Laurel green are safe fungicides for use upon melon vines.

As to the efficacy of these fungicides in protecting the vines
frO)r.n fungous attack but little can be said. The only disease
wh}ch affected them very seriously was the bacterial wilt.
This appeared shortly after the runners began to grow rapidly
and continued throughout the season. It is worthy of note’
tha‘t'at no time were any predaceous insects found in con-
nection with this bacterial disease, although, taking the check
rows as a fair sample of the field, the disease at North Haven
destroyed almost thirteen per cent. of the vines, and at Sauga-
tuck almost three per cent. At each spraying the vines were
carefully examined and those showing the wilt wholly or in
part were immediately pulled up and removed from the field.

The following is the record of this operation:

NuMBER OF WILTED PLANTS,

At North Haven. At Saugatuck.
In Bordeaux rows, . X : 3 3. 3.
Check, d g 5. o.
In Potassium sulphide rows, 8. 1.
Check, 4. 4.
In Sulphur rows, . P 5 ? 2
Check, ! " : 7 ¥ 1Dy o:
In Laurel green rows, . A S 2.
Check, . Al ¢ . 9. ik
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It is evident that no conclusion can be drawn from these
figures, unless it be that fungicides are useless in combatting
the bacterial wilt of melons. If this be so, it is only in line
with what we know of the bacterial diseases of other plants.
They do not readily succumb to fungicides.

It is probable that the susceptibility of melons to contract
the bacterial wilt is unaffected by the fungicides commonly used
against fungous diseases. Removing and destroying all wilted
vines is the only practical method of preventing the spread of
the disease.

Observations on the spread, at North Haven, of the leaf
disease caused by the fungus Alternaria Brassicac were con-
vincing as to the efficacy of both Bordeaux mixture and potas-
sium sulphide as preventives. The vines sprayed with each
of these fungicides remained absolutely freefromthe Alternaria,
while the characteristic brown blotches of the fungus made
their first appearance, about the middle of August, on all of
the corresponding check rows .and increased in number
throughout the fruiting season, damaging the vines to a con-
siderable extent. It was noticeable, however, that the fungus
appeared simultaneously with the first indications of the
starved condition of the vines, none of the check rows, owing
to an oversight, having received the tobacco mulch. This
fact, coupled with the equally significant absence of the dis-
ease on the Saugatuck melons which at no time showed any
sign of a lack of plant-food, would seem to indicate that the
Alternaria attacks only vines which have been weakened by
other causes.

Dilute Bordeaux mixture and Potassium sulphide may both
be regarded as efficient preventives of the blotching of melon-
leaves by the fungus Alternaria Brassicw, var. nigrescens. There
are decided indications that vines thoroughly nourished and
otherwise well cared for will not ordinarily suffer from this
trouble.

As to the value of Laurel green, the results at North
Haven are unfavorable. The rows sprayed with it began to
be blotched at the same time and to about the same degree as
the check rows. The Laurel green used was too coarse to
remain in suspension even as well as Paris green. Only while
vigorously stirred could the mixture be evenly distributed.
This is an objection to its use in a spray, no matter how
effective it might prove when suitably applied.
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MILDEW OF LIMA BEANS. ]

By WM. C. Srurars,

In the Annual Report of this Station for 1897, DESIOS,
occurs the following statement: “ Much can be done by the
grower, apart from the application- of fungicides, to lessen the
susceptibility of lima beans to mildew. The selection of well-
drained land and a light soil is i‘mpo‘rtanvt, but, above all, care
must be taken, by reducing the number of vines in a hill and
by planting the poles erect, to insure conditions as little favor-
able as possible to fungous disease.” With the co-operation of
Mr. S. B. Smith of East Haven, upon whose land the spraying
experiment of last year was conducted, it was planned to test
the difference between thick planting and thin planting, and
between upright poles and slanting poles, as regards the preva-
lence of mildew. Four rows, each comprising thirty-six hills,
were selected near the center of a large field of beans. On the
first row the poles were set upright; on the second they were
set slanting in pairs, so that the tips of the poles in each pair
were together, on the third upright and on the fourth slanting.
The first three rows were divided into sections of six hills
each, and after the beans were well started above ground each
hill was either thinned out or increased by transplanting, so
that, beginning in the first section with one plant to a hill, the
hills in each succeeding section contained one more plant than
those of the preceding one. Thus the crop from the three
rows would show the comparative results, as regards the yield,
of having from one to six plants to the hill; and also any ad-
vantage, as regards the prevalence of mildew, which might
accrue from planting thinly and preventing the excessive
crowding of the vines at the tops of the poles. The fourth row

was included merely as a check. It was set, according to the

usual custom, with slanting poles, and the hills throughout
contained an average of two or three plants. No spraying
was done during the course of the experiment, since the latter
had in view solely the connection between the prevalence of
mildew and certain methods of culture, and it was therefore
undesirable to check the possible spread of the mildew by the
use of Bordeaux mixture, as was done last vear. A similar

experiment, though on a much smaller scale, was conducted
on the Station grounds.
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During the winter much time and labor had been expended
in the endeavor to unravel the question as to how and .wherg
the mildew succeeded in passing the winter- With this end
in view a quantity of pods and portions of vines comple_tely
covered with the fungus had been gathered the previous
autumn and placed out of doors where they \'vould be exposed
to the weather without being disturbed. Eight n101_1ths la“fer
this refuse was brought into the laboratory anfi exa‘nnn'ed with
the utmost care for resting-spores, a perr.enmal mycelium, or
any other form in which the fungus might have been per-
petuated. Through the kindness of Mr. A. N. Farnham f)f
Westville, T also secured a large quantity of refuse frgm a mil-
dewed crop of beans which had lain in the field all winter, and
this was carefully examined. In neither case was.there found
any trace of a vegetative or reproductive body which cguld be
even remotely associated with the Phytophthora causing the
mildew. The old pods were a veritable fungus-garden, but all
of the species observed were common saprophytes such. as
species of Fusarium, Alternaria, Mac.rospommn, and the like.

Failing in this search and yet feeling sure t.hé?,t somewhere
in that mass of refuse there must at least be the living myc.eltum
of the Phytophthora awaiting only a favorable opportunity to
become again active, this refuse was used.as a mulch for the
beans which had been planted at the Station. It was spread
thickly upon the ground before the beans had sf[arted, and the
latter were allowed to come up directly through' it.

Finally, from the pods contained among this refuse, I suc-
ceeded in collecting a score or so of fairly sound beans which
were planted in a separate row with the 1_10pe,that one or twg
might germinate, notwithstanding the ‘winter’s exposure, an
throw some light on the source of infection. It s‘eemec.i reason-
able to suppose that if the mildew passed the winter in a dor-
mant condition in the beans themselves, then the plaqts pro-
duced from such beans would inevitably become mildewed
early, providing that the weather were favorable to the develoll)i
ment of the fungus, while if the latter were dormant in the olc
pods and vines, the forcing of young plants to grow up through
a mulch of such refuse would certainly result in an early and

i attack. .

dlsa’i‘t}f;tu zverything conspired to favor such an attack'dltirmg
the past season, was evident fro-n} the great damage whic ’}v}alls
caused by the mildew on the Smith farm at East Haven. &
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fungus made its appearance there on August sth, and by the
26th of that month over fifty per cent. of the pods were de-
stroyed and there were no prospects of any further develop-
ment of pods. The beans were on rather low, moist ground,
and the weather during August was, om the whole, damp, close
and sultry. Notwithstanding this, hardly a trace of the mildew
appeared on the vines at the Station. Many of the beans
were destroyed by field mice shortly after being planted, but
a fair stand was secured ;*the vines grew well and produced
perfectly sound pods until almost the close of the season, when
some mildew appeared. The mulch of refuse from a mildewed
crop had practically no effect on the vines which grew up
through it, a fact which would indicate that such refuse re-
maining on the field is not, as would naturally be supposed, a
menace to the crop of the next season. Of the beans collected
from the refuse, only one germinated, but that one produced
a vigorous, thrifty vine which bore a full crop of perfectly
sound pods. Apparently, then, the propagative power of the
mildew does not reside in the diseased seed. No clue was ob-
tained from these experiments as to the important question of
how and where the mildew is propagated from one season to
another. The latest researches along this line, in connection
with the related potato mildew, Phytophthora infestans, prove
conclusively that that fungus passes the winter in the stored
tubers, in the form of mycelium,* and analogy would lead one
to suppose that in the same way the bean-mildew remains
dormant in the diseased vines, pods, or seeds. As has been
seen, however, neither observation nor experiment have thus
far given any indication that such is the case.

The extensive experiment at FEast Haven was de-
signed to test the comparative effect upon the preva-
lence of mildew and upon the total yield, of close and open
planting and of upright and slanting poles. The results are of
interest, but are not wholly conclusive. As regards the total
yield, it was very seriously diminished by the mildew and this
diminution was not proportional to the varying number of
plants to a hill, for the reason that the sections containing the
smallest number of plants were on the lowest ground and were
first and most seriously attacked by the mildew. The crop
on these sections, therefore, was proportionately less than it

* Ludwig Hecke, in Journal fiir Landwirthschaft, XLVT, pp. 71-74 and 97-142. 1898.

four were
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would have been if the only factor concerned had been the

~ gmaller number of vines to a hill. Moreover, on the upper

1ls each bore five or six plants, it was

i e the hi !
sections wher e

i i in, lants to maturity,
i ztcl)“:)ar;slgnigr?a\?i}g’fious than the rest and conse-
quently survived, while the weaker ones were dwarfed anci
often produced no fruit whatever. Tt appears safe todasseg

that it will not pay to attempt to g}tl‘q;zv more than four and prob-

ima-bean plants to a hill.

ably];::rc}en;r?}?e]s)eeafag:s in"mind we will consider the records
of the various plots. Gatherings were made on August 5.th,
12th, 2oth, and 26th, and September 1st. At each gatherm%
all of the marketable pods were picked and a record kept }(1)

the total number of pods and the number mlldewed.. ﬁt the
final picking, on September Tst, all of tl?e pods two inc gs ﬁr
more in length were gathered, as the mildew had infested the
fruiting tips of the vines to such an extent that therfe 1\;vas.no
prospect of a further development of pods. The fo oxiv(;ngf
record, therefore, represents very accurately the total yie ;)
the vines and the percentage of mildewed pods for the whole

season, on the experimental rows:

Row A — Pores UPRIGHT.

i) ) :
Number of vines to a hill, 3 6 X 4 ‘ 3 2 1
Total number of pods, : .| 478 | 595 ‘ 639 ‘ 631 \ 528 | 417
Number of mildewed pods, il 1230 | 228 382 ‘ 315 | 192 | 248
o ! % | 7
Percentage of mildewed pods, . | 49% l 38% | 52% | 50% \‘ 36% | 59%
Row B — PCLES SLANTING.
Number of vines to a hill, : 6 5 ‘ 4 3| 2 ] 1
: 8
Total number of pods, . .| 540 | 445 } 390 | 494 | 47 453
Number of mildewed pods, 26 2T ‘ 193 | 227 ‘ 2dg. | 218
Percentage of mildewed pods, . | 49% | 47% l 49% | 46% | 53% ‘ 48%
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>
Row C— Pores UprigHT.

Number of vines to a hill, . 6 5 4 & 2 I

Total number of pods, . - | 624 564 (#7567 | 632 | 350 | 275

Number of mildewed pods, p 308 | 361 289 | 299 | 168 | 124

Percentage of mildewed pods, . | 49% | 64% 50% ‘ 47% | 48% | 45%

A glance at these tables shows that in this instance the
position of the poles has had no effect whatever upon the
prevalence of the mildew. On the three sections planted with
six vines to a hill, where we would naturally expect to find a
decided difference owing to the excessive crowding of the
growth at the top of the poles, no difference is ap-
parent, while upon the section planted with a smaller
number of vines the percentages of mildewed pods permit of
no deductions regarding upright ws. slanting poles. The
same is true in a measure regarding the effect, on the mildew,
of thin ws. thick seeding. The highest percentage of mildew
in row A occurs where only one plant was allowed to a hill.
In row B it occurs where two plants were allowed, and in row
C where five plants were allowed to grow in one hill.

The total yield was so seriously diminished by the mildew
that no inferences can be drawn from the figures as to the com-
parative value, in this respect, of upright and slanting
poles, but it is interesting to note, regarding thin
vs. thick seeding, that increasing the number of vines
in a hill does not increase the yield proportionately.
In this respect two or three vines to a hill show as
good a record as do five or six. In an ordinary season two
vines to a hill would be an ample allowance. The past season
was an extraordinary one in that the weather was exceptionally
conducive to the spread of the mildew. The loss of over fifty
per cent. of the pods and the practically complete destruction
of the crop by September 1st, only four weeks after the first
appearance of the mildew, shows the severity of the attack, and
it is very probable that under such conditions no merely cul-
tural methods would ever suffice to prevent or even to lessen
the destructiveness of the fungus. One other fact served in a
measure to vitiate the results. As stated above, the field where
the beans were grown sloped downward slightly from north to
south. A marshy piece of land adjoins the field on the south,
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and in rainy weather the soil is so wet at that §nd that it is diffi-
cult to secure a stand of beans. The experimental rows ran
north and south so that the soil at the lower end of every row
was decidedly more moist than that at the upper end. This
had a marked influence on the mildew, causing it to appear
earlier and with more severity on the more thinly seeded sec-
tions where it was expected to be less severe. That this
caused an exceptionally high percentage of mildew on these
sections and therefore tended necessarily to lead to erroneous
conclusions regarding the value of thin seeding is shown by the
record of row D, which was a normal field row, set, as usual,
with slanting poles and bearing an average of two or three
plants to a hill. This row yielded, on August 12th, a total of
305 pods, of which nineteen, or six per cent., were 11{11(lewved;
the mildewed pods occurred only on the lowest six hills. On
August 2oth the lower half of this row yiellded.287 pods, of
which forty-four per cent. were mildewed, while the upper
half yielded 272 pods, of which only twelve per cent. were mil-
dewed. Later, when the mildew was at its height, there was
no appreciable difference between the upper and lower por-
tions of this row, but it is very evident that the wetness of th?
soil in the lower portion of the field exercised an important
influence upon the inception and spread of the trouble. If
this had been foreseen the experimental rows would have been
run east and west and we should have looked for a marked
advantage from thin seeding, an advantage which, undf{r‘ the
circumstances, was offset by the more favorable cor}dltlons
existing for the spread of the mildew where thin seeding was
tried.

I am confident that the loose, dry soil upon which the beans
were planted at the Experiment Station was the chief fac_tor in
preventing the appearance of the mildew until very late in the
season. All other conditions were as favorable to it as on the
Smith farm, and every means, short of direct infection, was
used to induce an attack. Tt would be useless to attempt to
draw any conclusions from these experiments.

They serve, however, to emphasize the importance of select-
ing high, well-drained land for the culture of lima beans, and
they indicate that a wet soil tends to induce the spread of the
mildew in a degree which no cultural methods will wholly
counteract.

16
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PRELIMINARY NOTES ON TWO DISEASES OF
TOBACCO.

By Wwn. C. Srurars.

For the last three years my attention has been repeatedly
called to a peculiar disease of growing tobacco, and I have
been urged to investigate it with the view of ascertaining its
cause. The pressure of other work and the distance of the
Experiment Station from the principal tobacco regions of the
State have prevented my giving to this matter the attention
which it deserves, and the following notes are compiled largely
from the published works of foreign investigators, supple-
mented by such information as I have been able to gather
from the growers and from personal observation. In this
connection I wish to express my indebtedness to Mr. W. K.
Ackley of East Hartford for his valuable assistance in the way
of supplying information and in affording every facility for a
study of diseased tobacco in the field.

¢

THE SO-CALLED “ CALICO” OF TOBACCO.

This disease of tobacco is very common in certain seasons
and in certain portions of the tobacco region about Hartford.
It may make its first appearance either in the seed-bed or in
the field. In the former case the young plants, when they are
from one to six inches high, begin to show a mottled appear-
ance of the leaves, at first visible only as an almost inpercepti-
ble pale green color of the tips of the leaves, but soon arresting

attention by the spread of this pale color, in blotches, all over

the leaf surface, the contrasting shades of green being very
noticeable. Such plants are of course discarded when trans-
planting to the field is begun; nevertheless, the same disease
may appear later in the field, sometimes within a week of trans-
planting and sometimes not until after the plants have been
topped and suckered. When a plant is attacked in the field it
soon becomes a noticeable object, even from a distance. Tt is
usually smaller than its neighbors, it does not present the
healthy, dark green color of a sound plant, the leaves are nar-
row and are inclined to stand up stiffly, and on closer in-
spection the peculiar mottling of the leaves is very distinct.
The pale color, first visible at the tips of the leaves, gradually
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progresses downwards, following with more or less regularity
the course of the veins. The paler tissues grow less rapidly
than those of the darker portions, so that the mottled appear-
ance becomes intensified by the thickening of the darker areas
and the leaf surface presents a blistered appearance. An-
other characteristic of a diseased plant is the tendency of
the leaves to curl downward at their margins, owing to the
fact that the growth of the marginal tissues is checked. TIrom
this time on the plant is worthless and is generally removed.
If allowed to remain, the paler portions of the mottled leaf
lose their green color, and the whole leaf becomes yellow and
sprinkled over, especially toward the tip, with small circular
spots where the tissues are bleached, dead, and brittle. Some-
times the leaf, in the later stages of the disease, takes on a
uniform reddish-brown color. The disease, in its progress,
resembles a process of ripening in which every phase, from -
the first indistinct mottling characteristic of a fully ripe leaf,
to the final brown color of the leaf when cured, is represented
in an intensified form and a brief period of time.

What is recognized among experts as true calico makes
its appearance early, in the seed-bed or the field; attacks, at
first, the middle and lower leaves; spreads from them to the
upper, younger leaves; and usually is at its worst before the
time for topping. At that time, or when the flower buds be-
gin to form, especially if a period of cold, damp and cloudy
weather is followed by hot, clear weather, some plants in a
field show what growers call “mottled-top.” The topmost
leaves of the plant become mottled, but this appearance is
finer and less pronounced than in the case of true calico. The
leaves show the same tendency to stand erect, but are very sus-
ceptible to hot sunshine, drooping under it so conspicuously
that a “mottled-top” plant can be readily recognized at a dis-
tance of several rods. What the ultimate fate of such plants
is T am unable to say from personal observation, but it is not
regarded as serious, since the affected portion is removed
when the plants are topped and it does not spread to the re-
mainder of the plant.- I am also assured by certain experts
that, under favorable conditions, a “mottled-top” will re-
cover, though from the nature of the case it is only by an over-
sight in topping that it is given an opportunity to de so. One
more point regarding “mottled-top” is worthy of mention.
Leaves affected in this manner are supposed to be tougher in
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texture than sound leaves, and, as a matter of fact,a “mottled-
top ™ leaf which has become wilted can be crumpled in the
hand without injury; but this is evidently merely the toughness
which characterizes any tissue which has become flaccid
through the withdrawal of water,and cannot be considered
as a symptom of disease,

From careful observation of plants affected with “ calico
and with “mottled-top,” T have been unable to escape the con-
clusion that they are merely two phases of one and the same
trouble. When it affects the plants early, whether in the seed-
bed or in the field, and attacks severely the larger middle and
lower leaves, it is called “ calico ”; but when it appears later in
the season and produces only mild symptoms in the younger,
top leaves, it is called “mottled-top.” T may add that many
growers are inclined to accept this hypothesis.

We may now pass to a consideration of some of the condi-
tions under which calico develops. That it occurs through-
out the tobacco fields of Hartford county is an undoubted
fact, but it is equally certain that it is far more serious in some
localities than in others. Thus, on the western side of the
Connecticut River calicoed plants are seldom if ever seen in
the seed-beds, and they occur only sporadically in the field.
I have never seen a field of tobacco really seriously affected
with calico in that region. The suckers, it is true, often show
calico, but that is a condition very commonly occurring every-
where. On the eastern side of the river, particularly in the
townships of East Hartford and South Windsor, calico is a
very serious trouble almost every year. I have seen fully ten
per cent. of the plants destroyed by it in a single field, and the
damage seldom falls below one per cent. It is of interest,
therefore, to compare the conditions prevailing on the two
sides of the river.

Soil. — On the west side the best tobacco fields consist of

a loose, deep, sandy soil, easily worked and fairly retentive of
water. As a rule these lands, before being brought under
cultivation, were covered with a second growth of white birch
after having been denuded of the original forests of white pine.
The surface of the soil crusts over after a rain, but the soil
itself is rather loose in texture and does not bake or pack,
hence it acts as a good conductor of heat and its temperature
becomes readily adjusted to that of the atmosphere. On the
east side, particularly where calico prevails, the soil contains
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E é, larger percentage of silt or clay, hence it is more retentive
. of water, absorbs and gives off heat much less rapidly, requires
- constant tillage and, after a rain, bakes hard. When packed

and slightly moistened, its surface has a slimy feel and’be—
comes quickly covered with a coating of green algae. The

 difference between these two soils, especially as regards their

susceptibility to changes of tefnlperat'ure, is wortl}y. of note.
1t should also be noted, however, that in some localities on ‘the
east side the soil approaches in character that Qf_the west sul_e,
being lighter and sandy, and that, ip the opinion of certain
growers, these localities are quite as liable to pr_oduce cahco_ed
tobacco as are the clay soils. Upon this point further in-
formation is most desirable.* ; :
Variety of Tobacco.— Few plants are more profoundly in-
fluenced by the character of the soil in which they grow than

“is tobacco. As a rule a close, heavy soil is best adapted to a

large, rather coarse tobacco, curing to a dark color, vghile a
lighter soil is suited to varieties with a smaller leaf,'thm and
silky in texture and curing to a bright color. The differences
between the soils on the east and west sides, therefore, have
their counterpart in the varietal differences between the to-
baccos raised. On the west side, Havana is grown f:xclu—
sively; on the east, seed-leaf; and the prevailing theory is that
these cannot be reversed with profit.

Method of Culture.— The construction and the sowingi of
the seed-beds, as well as the general methods of transplanting
and growing the crop, are essentially the same on the two
sides of the river, and call for no comment. i

Manuring. — In this particular the custom prevailing on
the one side differs materially from that on the other. On the
east side, natural manures are used very largely; on the west
side, fertilizer-chemicals form the staple, if not e>_:clusive, sup-
ply of plant-food. Of course there are exceptions on bot}'l
sides, and individual judgment has led to numerous experi-
ments with fertilizers, but the usual custom is as above stated,
although on the east side there is a growing tende{lcy to sup-
plement the liberal application of stable manure with the sul-
phates of potash and ammonia, dissolved bone-black: ete.

Selection of Seed. — Usually the large growers raise their

i * Those interested in this matter should consult U. S. Dept. Agric., Div. of
Soils, Bull. 11, entitled “Tobacco Soils of the United States.”
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own seed year after year. Where calico prevails, the custom
1s to raise and use seed from sound plants for a period of three
years, and then to secure a supply from some neighboring
grower. This custom is of course based upon the SUpPposi-
tion that calico may be transmitted” through the seed, a sup-
position which, as we shall see later, is erroneous.

These very brief notes are sufficient to show that the prin-
cipal points of difference between the conditions under which
tobacco is grown on the east side of the Connecticut River,
where calico is abundant, and on the west side, where it is very
seldom, if ever, a serious trouble, are three in number; first,
a marked difference in the texture of the soil; secondly, a con-
sequent difference in the variety of tobacco which can be
profitably raised; and thirdly, a difference in the substances
used as sources of plant-food. We may eliminate the second
difference, since it is directly dependent upon the first and
since it is no explanation of the cause of calico to say that seed-
leaf is more susceptible than Havana.

The essential differences then, are found in the soil and in
the fertilizers. Which of these, if either, is accountable for
calico? Before attempting to answer this question it will be
of interest to note the results of certain observations and in-
vestigations which we have made on calicoed tobacco. Ex-
ternal injuries which, either as cause or symptom, are con-
nected with a plant disease, may be due to the attacks of
predaceous insects or of parasitic fungi, to the invasion of the
tissues by bacteria, or to causes of a physiological nature
whereby the normal functions of the plant become deranged
and wilting, yellowing, or spotting of the foliage results. Re-
peated and careful microscopic examination of the tissues of
calicoed tobacco-plants precludes the theory of insect-injury.
Calicoed leaves are not only free from insects themselves, but
they show no sign of punctures or other indications of insect-
attack. The external tissue of the stalks also shows no injury
attributable to insects. Occasionally there are found in the
tissues of the roots a few nematodes or eel-worms, but they
are as frequently found in the root-tissue of sound plants.

It may be said with an equal degree of certainty that
calico is not due to fungi. In the last stages of the disease,
when the affected leaves have become brown and spotted, the
dead tissues are frequently invaded by molds, but the latter
are only such as occur commonly on any dead vegetable
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substance, and in the earlier stag_es.-of the c‘lisease t?er}i: 151 n?
trace of any fungus upon or w1tbr1n the tissues of t ((ei 6210{:
Search has also been made in ,th.e tissues of the stem and r?h

of calicoed plants for fungi which are k'no‘wn‘ to mvahe (i
water passages of some plants and, by their rapid growt ,'lgre

vent the upward passage of water, and thus produce i w1b1flg
of the plant, and finally its death. No such fungus has been
fomjlfs. to the presence of bacteria .in the .diseased. tissues, I
cannot speak with any certainty. Direct microscopic observa-

tion is not to be relied upon, since the contents of the cells are

so dense that they would effectually mask the presence of ba§—
teria, unless the latter were present in great abundancei t'hIS
they certainly are not. The only sure method of determining
the presence or absence of bacteria is by means of cultures from
the diseased tissues, and-this I have not yet attempted.
If the disease is caused by bacteria it would seem strange that
it is not apparently co-ntagious.' It sometimes happens thth
where the plants are set by machine, two plants are dropped in
the same spot. In such cases I have myself seen, and experts
tell me that it is a common occurrence, that one of the plants
becomes calicoed while the other remains perfectly healthy.
In re-setting calicoed plants there is no evidence to show that
the fresh plant is at all more liable to becorpe cahcoegl frorz
having been set in the spot previously occupied by a disease
plant. Moreover, the fact that suckers from a perfectly soqnd
plant are very liable to calico and thalt'a plant or stub bearlpg
calicoed suckers may have shown no sign gf the t1:0ub1e, _mlh-
tates against the theory of bacterial infection. Finally, if the
disease is caused by bacteria there would be a strong proba-
bility that seed from a calicoed plant would have a tendency
to reproduce the disease. This, however, does not seem to
be the case, as the following experiment shows:

In the spring of 1897, wishing to follow the course of cal-
ico continuously in the field, I secured frgm the see.d-beds. of
Mr. Ackley of East Hartford twenty seediings showing calico
and, from the same bed, twenty apparentl;_f healthy seedlings.
These were brought to the Station and set in two parallel_ rows
in the garden. They were set too close together, the 5011. was
not adapted to tobacco, only a very small amount of fer.t111z'er
was added to it and the plants received very little attention in
the way of tillage. With one exception, all of these forty
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plants were badly calicoed within six weeks. The exceptio,
was one of the originally healthy plants. The calicoed plants
were dwarfed and the trouble ran its course with great energy;

nevertheless, most of the plants flowered and ripened an
abundance of seed. This seed was- gathered and, in the fol-
lowing spring, after being sprouted, was sown in flats in the
green-house.  Of the hundreds.of seedlings thus raised not a
single one showed a sign of calico in the flats. Thirty seed-
lings were transplanted and sét in a row in the Station garden;
the soil in this place had received a dressing of barnyard
manure and ten of the plants were given in addition about two
bushels of manure, ten more received a handful of mixed
chemical fertilizer dropped in the bottom of each hole before
setting the plants and the remaining ten were planted without
any additional fertilizing. All of the plants, especially those
provided with an abundance of plant-food, showed great vigor
and remained perfectly healthy. Meantime, from the same lot
of seedlings, a dozen were sent to Mr. Ackley, who set them in
a warm corner near the barn where they received the drainage
from the barnyard. These also failed to show any sign of
calico and formed plants of extraordinary size and vigor. Tt
would seem apparent, therefore, that calico is not com-
municable through the seed.

Although it is by no means proven that calico is not a bac-
terial disease, and although the evidence that it is not so is en-
tirely inferential, vet the facts above noted certainly create an
impression that we must look elsewhere than to bacterial in-
fection for the cause of calico.

We have thus excluded from the list of possible causes the
attacks of insects, whether above or below ground, and of para-
sitic fungi on or within the tissues of diseased plants ; the case
against bacteria is doubtful, and there remains only the ques-
tion of some physiological disturbance. Such a disturbance
may arise as the result of artificial injury whereby the normal
functions of the plant are hindered or arrested, or it may be
due to abnormal natural conditions producing a similar re-
sult. In the former case, if the leaves and stalk are normal
and uninjured, attention is at once directed to the root.

The opinion is often expressed with regard to calico that it is
due to an unnatural twisting of or injury to the roots of the
scedling in the process of transplanting, or to setting the plant
over a stone or other obstruction which prevents the normal
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owth of the tap-root. It is evident, hoyyever, that t}tl)is dtheordy
: %:ils to explain the existence of calico in the seedf— ed, anOE
 furthermore, the examination of the root-systems of scores

calicoed plants in the field, and a comparis_on b_etween them an(l
those of sound plants, shows no essential differences except

‘such as are correlated with the dwarfed habit and weakened

itality of the calicoed plant. : T
VltaSe}clondly, disturbances in the functional activity pf a plzfn}f
due to abnormal natural causes may be Cf)r_lnected either wit
the soil, including its texture, composition, and contents,

: ~ whence the plant draws its food and water ; or with the atmos-

phere from which the plant derives the' carbon for building up
its framework and into which it transpires the excess of water
by the roots. '
abS(X;D f;g t}}lle soil and its composition, it is naturally and phr_1—
marily considered as a vehicle of plant-food supply. Inf tt}:s
connection, it will be remembered, we ‘noted as one o : e
essential differences existing bet_weep soils upon which ca ;lco
is common and those upon which it is C(?mparatlvely rare, t ljlt
the bulk of the plant-food is supplied in the form.er caseA y
stable manure and in the latter by fertilizer chemlcals.f rg
we justified in concluding that here at leng'fh \;ve have (;lun
the essential factor in the prevalence of cah_co. There aﬁfe
not been a sufficient number of critical experiments along this
line to form the basis for a trustworthy answer to th‘ls question,
nevertheless there are facts which have a direct ‘bearmg upon 1‘3
That calico is not due to a lack of plant-food is to be 1nferre
first from the fact that quite as much plant-food is applied to
the soil in one case as in the other, and secon_dly from the fact
that calicoed plants occur here anq there, without regularll‘t}zl,
among the sound plants in a field liberally and evenly supp le]d
with a complete plant-food. An inadeq.uate food-supply wou
hardly become apparent in this sporadlc.ma‘nner. Moreocxlretr,
the opinion of experts in raising‘tobacco 1s.d1rect1y O-I)IPOSG 8
the theory that stable manure is resppnmble for calico, an
their opinion is that of intelligent, .practlcal'men, who ?gve e;(-
perimented along this very line w1th' the view of chec <mglt E
disease. It is more than doubtful if cahcq is du.e to a fa}c1
either of plant-food in general, or of any one in particular of the
essential elements of plant-food,—nitrogen, potash, or phos—
phoric acid. The case is somewhat different as regards lime,
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—a substance which, on certain soils, is necessary to the best

plant-growth. Lime may act beneficially in a number of ways,
Occasionally it may enter directly into the economy of the
plant, but usually its value lies in its mechanical and chemical

- action upon soils containing a large percentage of clay, unde-
composed vegetable matter, or zeolitic silicates. In the case
of most clayey soils, it tends to bind the finest particles together,
thus making the soil more porous; where vegetable matter
abounds, this is decomposed and made available by lime; in
the case of zeolitic silicates, lime unites with them and liberates
potash, ammonia, and other valuable constituents of plant-
food, which thus become available.,

Acting on the presumption that on the close, clayey soil of
the tobacco fields of East Hartford the application of lime
might be followed by good results, one of the largest tobacco-
growers in that neighborhood was advised to VLS I ac-
cordance with this advice, he applied last fall on a portion of
his land two and a half barrels of slacked lime per acre, and
supplemented it the following spring by an application, broad-
casted and harrowed in just before setting, of a barrel and a
half of lime. The experiment was rather roughly planned and
conducted, and no exact record of the results was kept, but the
experimenter reported that no appreciable benefit resulted so
far as the prevalence of calico was concerned * Tt is highly de-
sirable that this experiment should be repeated under better
conditions, but meanwhile we may presume that whatever
benefit results from the use of lime will be due, more to its effect
upon the texture of the soil, than to supplying an element of
plant-food which in all probability is not deficient.

A consideration of the soil in its mechanical aspects bears a
close relation to certain facts connected with atmospheric con-
ditions and the effect of the latter upon plant-life. To this con-
sideration the question of the cause of calico has now been nar-
rowed down, if we except the possible theory of bacterial in-
fection. We have frequently called attention to the fact that a
period of hot sunshine following a period of cool, cloudy
weather may have a very deleterious effect upon a plant by

*Since the above was written T have heard of one well-authenticated case in which a
heavy application of lime to the clayey tobacco-land of East Hartford was followed by a
very marked decrease in the amount of calico usually seen.
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causing such rapid evaporation of water from the leaves that

the roots are unable to supply the demand. The effect of'lst.lch
a disturbance of equilibrium will become apparent in a wilting
of the plant and, if long continued or repeated, will cause a

j ~ diminished rate of growth and possibly the death of certain

tissues situated at a distance fror‘n t}}e source of su.ppl'y anfl
nourished only by the fine terminations of the vems,lsum
tissues are situated at the tips and edges of the leaves, lence
the tips will show signs of a lack of water a}nd the mar%lms,
checked in their growth, will tend to become incurved. T ese
symptoms will be the more marked the more sudden and v101\: .
lent are the atmospheric changes. Moreover, a plant of ran
growth and succulent tissues will be more seriously aﬂ'?cted
than one in which growth is slow. Finally, the effect \\./11! b.e
more serious if the soil is fine and close in texture than if it is
loose and porous, since in the former case it is more retentive
of moisture and therefore a poorer conduFtor of hea}t. In su.ch
a soil, the roots, if once chilled and their a})sorptlve capacity
diminished, as happens when the weathe}‘ is cool, dan}p and
cloudy, recover that capacity only as rapidly as the soﬂ—telln-
perature approximates that of tbe atmo'sphel.'e; consequegtby,
a plant growing in such a soil might be irretrievably ruined by
a sudden access of sunshine long before the roots, buried in the
cold, non-conductive soil, could so far recover their capacity fo(;
absorbing water as to supply the suddenly increased deman
he part of the leaves.
- éoerrll)uch by way of theory. What have we by way of facts
in the case of calico? : :
First, the general appearance and behavior of calicoed
plants bears the closest resemblance to that of plants affected
by the conditions above described. No one could observe a
calicoed tobacco-plant and compare its appearance with that
of tomato-plants forced to active growth in the grfeenhou'se and
affected as described in the Annual Report of this Statl_on for
1896, pp. 232-234, without concluding that the two diseases
were attributable to very similar causes. . ’
Secondly, the tobacco-plant, like the tomato, but in a still
higher degree, is of extremely rank g'rowth, while Fhe value of
the leaf depends largely upon the delicacy of the tissues com-
posing it; hence the plant is intolerant of sudden atmosphe‘r}IC
changes and becomes more so the more those characters which
give it commercial value are emphasized.
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T hirdly, the calico of tobacco is prevalent in a district ¢har-
acterized by a close soil of fine texture, which packs hard, re-
tains moisture, and is a poor conductor of heat; it is less com-
mon on loose, porous soil devoid of clay.

Fourthly, the disease is sporadic in its fiature, attacking one
plant and leaving the next one untouched; this is only what
might be expected when we consider the differences which are
known to exist between individuals of the same species and
growing under identical conditions, as regards susceptibility to
external conditions. A damper spot in the soil, a slightly un-
favorable position of the roots, the close proximity of a
stronger plant, an exceptional delicacy of texture or of that in-
tangible quality which we call physical constitution,— any or
all of these causes might be sufficient to predispose a plant to
calico while its neighbor remains perfectly healthy.

Fifthly, the fact that suckers from the butts of plants which
have been cut, are disposed to calico, may possibly be cor-
related with the fact that these suckers are produced at a season
characterized, in this climate, by sudden atmospheric changes,
that they are composed of rapidly growing tissue and are
directly exposed to the full force of the sun, and that the soil is
no longer kept open and porous by means of tillage.

Sixthly, there is a vague impression, hardly amounting to a
theory, on the part of many growers of tobacco, that the at-
tacks of calico are not so severe in places where the plants are
in a measure shaded by trees, as where they are fully exposed.

Lastly, a number of experts in tobacco have, irrespective of
any theory of mine, expressed to me their decided conviction
that serious outbreaks of calico occur only during periods of
sudden and marked atmospheric ¢hanges.

SUMMARY.

1. The peculiar appearances known as ‘“calico” and
“mottled-top” of tobacco are probably symptoms of one
and the same disease. The former may occur very early in the
life of the plant, even in the seed-bed, and usually attacks first
the older leaves; the latter occurs later, is less pronounced, and
affects only the topmost leaves.

2. The disease occurs abundantly in some localities, notably
on the close, clayey soils on the east side of the Connecticut river;
sparingly in other localities, where the soil is open and porous,

3. The disease is not contagious. As to its infectiousness,
no direct statement can as yet be made.

4. It is not caused by predaceous insects, nematodes, or
parasitic fungi.

“applied
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5. Bacteria have not been seen associated with the disease,

o critical method for their isolation o'r culture has been
B nd therefore the question of their influence cannot at
present ze answered. The fact;s o'bserw::d, however, are not
favon-able to the theory of bacterial nl("ectlou. Iy

6. The disease is not inherent in the seed. fe . T >
padly calicoed plants may produce perfectly sound plants an

rSd. : e
il v; It seems probable that the discase is purely a physiolog-

jcal one, caused primarily by sudden changes of atmospheric
conditions which disturb the normaiml balance. between evatp-
oration of water from the leaves and 1ts_absorpnon by the roods,
and secondarily by soil-conditions ‘Vhl(:h. .prev_ent the spc(aleby
restoration of that balance. This supposition is supporte Y
numerous facts.

Preventive Measures. These must, of course, be regulated
by the opinion which is formed as to the probabl'e cause of the
disease. Ifit is bacterial, the only means of eradicating it from

' the field is by pulling, removing from the field and burning,

every plant showing the least sign of the disease. In case it
arises primarily in the seed-bed, the latter must 1?e removed. to
fresh, uncontaminated land. A still more effective precaution
in the latter case, would be to remove the soil, .to
the depth of a foot, over the space to be (')CCLlDled
by the seed-bed, and to replace it with soil thor-
oughly sterilized by being baked on a bed of sheet-
iron placed over a hot fire, in much the same way as the sand
used in the making of concrete walks is treated. If, on the
other hand, the disease is a physiological one, there are two
lines along which experiments might be cond.ucted with fair
hopes of success; first, the addition to the soil of some sub-
stance which will render the soil more porous and more per-
meable to heat; secondly, the protection of the plants, at
critical seasons, from a sudden access of sunshine. Tq accom-
plish the first-named purpose lime will probably be in many
cases, the cheapest and most effective agent. Thg quantity
necessary and the best time to apply it are matters which can be
settled only by experiment. To .accomphsh the second
object, it might be possible and practlcable' to adopt some such
device as that used by tobacco-growers in Florida. It con-
sists of long mats composed of slats fastened tpgether with
twine. Wires are stretched across the field at intervals and
upon these the mats are spread. The slats have narrow spaces
between them so that they allow of the passage of rain and sun-
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light, while at the same time they screen the plants from the
direct rays of the sun. Tt is said that tobacco grown under
these conditions is exceedingly fine. We hope, another season,
to investigate these matters thoroughly.

TraE So-CALLED “ SroTTING ” OF TOBACCO.

If that can be called a disease which is characterized by
symptoms such as tobacco-growers desire to see in modera-
tion, which enhance the market value of the leaf and which can
be induced artificially with profit, then the “spotting” of
tobacco comes under this head. Ttisa peculiar disease, never
very common, not confined to any one locality and not char-
acteristic of any special soil. What its earliest stages are T am
unable to say, inasmuch as it is impossible to predict when it
will occur and therefore to be on the watch for its first ap-
pearance, and, furthermore, because it only becomes notice-
able when well advanced. As T have seen it in the field and in
specimens sent to the Station, it is signalized by the presence
on the leaf of small circular spots. These usually occur in the
greatestnumberat or near the tips of the leaves and, at first, are
yellowish in color and somewhat irregular in outline. Later
they take on a circular form and become marked off from the
surrounding tissue by a narrow border of a darker color. The
tissue within this border finally dies and becomes almost white,
but, except in severe cases, it does not break away from the
leaf. A leaf so affected looks as though it had been sprinkled
over with some caustic substance which has killed the tissues
without disintegrating them. It bears a close resemblance also
to the “leaf-spot” caused on certain plants by the attacks of
fungi. Sometimes the spotting is slight and the spots them-
selves are scattered evenly over the whole leaf-surface ; in such
cases buyers are willing to pay a higher price for the tobacco,
spotted wrappers being in demand. The spot can be success-
fully imitated by spraying the ripening leaves with a caustic
liquid, and, where this is well done, the tobacco also brings
a higher price.

It is only when the spot invades practically the whole leaf
and causes the breaking of the tissues that it does serious dam-
age. I have repeatedly, but thus far unsuccessfully, attempted
to discover the primary cause of this trouble both by consult-
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'~ ing the opinion of experienced tobacco-growers and qu tc:iatx'ei:;
' ful microscopic examination of the spots. So'me hsay thit in
' due to particles of sand adhering to Fhe leaves; ot bersn o
~ caused by drops of water, which, acting as lenses, bur

where they rest ; but with regard to these theories it is sufficient

3 to say that they have been put to proof in many attempts to

roduce the spot artificially, and h'ave signall}{ falleéli. 'SCO:EZ
of the spots have been micro'scoplcally .exammefdh urmgence
past three years without showing any evidence o };c e fpres i
of fungi, insects, or bacteria. Nothing further, f erg ore, in
be said regarding this trouble, nor would 1t. have feer}t co >
sidered worthy of mention at present were it not for its red
semblance to a disease of tobacco which occurs in Europe an

Asia.

FOREIGN INVESTIGATIONS UPON Two DiseaseEs oF ToBACCO.

In 1885 Dr. Adolf Mayer, Director of the Expenm&;nt
Station at Wageningen, Holland, published an acc‘(?ti\r/it o_ka
disease of tobacco to which he gave .the name 05511(—1
krankheit,” or Mosaic Disease.* This disease 1s 'charactenze
as follows: In from three to five weeks after setting, th1elie ap-
péars upon the leaf-surface of plants, othgrw1se lleatl}:fh;;
mottled coloration in shades of dark ar.ld light green. \
tissues of the darker portions becorpe thicker and grow mulca1 ;
more rapidly than the paler portions, so t}'lat an 11‘reguSeg
wrinkling of the leaf-surface results. As the d1seased1‘)rogrtesrel
certain of the paler and thinner portions gf the leaf h‘leho}l P ¥
maturely in a manner not altogether unlike that whic 1§N§}elzn
in fully ripe leaves, though to a much greater degree. o
one leaf is diseased, all the younger leaves of the same p
also show the disease, but in correspondingly ear‘her1 st;{i:lgT:i.
Frequently several diseased plant's occur together in the : :rl A
but, quite as often, sound and diseased plants are irregu );
distributed and a diseased plant never appears to be a source 0

i hose surrounding it. .
conggglnt;?stdescription and the colored figures Yvhlchlaccot;l—
pany it, it is difficult to avoid the conclum?‘n tl}at ”t u}
“ Mosaic ” of Dutch tobacco is the same as the “ Calico 0
Connecticut tobacco. As to the cause of the former, Mayer’s

* Die landwirt;schaftlichen Versuchs-Stationen, Bd. XXXII, p. 451. 1885.
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investigations exclude the theories of a deficiency in the supply
of plant-food ; the attacks of nematodes ; sudden changes of
atmospheric and other conditions in the hot-beds, where the
seedlings are raised ; mechanical injuries to the roots in trans-
planting ; the sudden change from coniditions of long-continued
high temperature, as in the hot-bed, to tlhe cooler temperature
of the field ; the use of seed front diseased plants; and finally,
the presence of parasitic fungi. But it was discovered that
the juice of a diseased plant, when introduced into the mid-
rib of a leaf on a sound plant, would reproduce the disease, the
“period of incubation being regularly ten or eleven days.
Nevertheless, neither microscopic examination of diseased leaf-
tissue, nor cultures from its sap, availed to show the presence of
bacteria in connection with the disease. The infectious sap
was filtered, but it still retained its virulence ; if, however, it
was passed through a double filter-paper, Mayer found that it
lost its infectious character. Heating the sap for several hours
at 80° C. had the same effect upon it.

Mayer thereupon concludes that (1) “ The mosaic of to-
bacco is a bacterial disease from which, however, the infectious
organisms have not been isolated. Their form and life-history
is therefore unknown. (2) The contagiousness of the disease,
by the artificial transfer of sap, has been proved with certainty.
Under natural conditions no evident contagion, from one plant
to another, occurs. Seeds of diseased plants can produce
sound plants. (3) The spread of the contagion must be sought
in the soil of the field or hot-bed, since certain fields, especially
those in continuous use (for tobacco culture) are peculiarly sub-
ject to the disease. A case of the transfer of the disease by
means of the soil has never been proved.”

Upon the basis of these conclusions, Mayer recommends
the renewal of the soil in the hot-beds, rotation of crops, the
removal of the stubs of diseased plants after the crop is har-
vested, and the use of fertilizer chemicals in place of stable-
manure. Three years later, in a brief note, he records a case in
which the renewal of the soil in a portion of a hot-bed resulted
in the almost total elimination of the disease, while one quarter
of the plants from hot-beds where the soil was not renewed
were diseased.

We are not in a position to question these statements, but
it is to be noted that the mere fact that sap from a diseased plant
will induce similar symptoms of disease when injected into the
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~ tissues of a sound plant is not, in itself, a conclusive proof that

the cause of the disease is bacterial. Smith’s researches upon

3 peach-yellows have shown that a healthy tree t?uddel;ih frorE
4 one affected with the disease will contract it, althoug

there is not the slightest evidence that peacl.l—)iellows 111Z1a5ti)r?ccé
terial disease. The two cases are not precisely pa‘:la i
the energy of contagion in the case of yell(.)wsi'lres%t els, U
the extracted sap of the diseased tree, but in the vi flk .c ]
union between the diseased bud and.the healthy sto}c e i
theless, it serves as a general illustratl’on‘ of the? fagt above ntlebe
tioned. But apart from this, Mayer.s investigations mus f

regarded rather as circumstantial evidence th‘an. (llregt proof,
since he has neither observed, nor succeeded in isolating, any

ific germ. \

Spgcliortﬁf after the publication of Mayer"s observatlcl))ns, tvstro
‘Russian investigators described another dlsea.se of ’t’o ;ccz ’0
which they gave the name of “.Spotted Disease” (Poc en:
krankheit).* This disease, according to these: orbseﬁvers, ar[l)(1
pears in June as white or brown spots of_ various slapes akg
sizes upon the leaves. They are sometimes simple specks,
sometimes half rings, circles, or zig-zag lines 'folilowmg ot
crossing the veins. The first sign of the disease is tl g ?pprefz;:e
ance of one or more shiny spots on the surface of the lea .1 i
gloss becomes gradually more pronounce.d and prles?'ltky B
tissues composing it collapse to half their norma t}111cd ne (1
Later these tissues become dry and brown or bleached, an

: sometimes separate from the surrounding tissues which re-

main apparently sound. The time req.ulred forh at ltesa:)fmt(a?
become sprinkled over with such. spots is very s 01;1 4 s
times a single day. The trouble is worse on open, .ryhb rs,
but a diseased plant is not a source of dang?r to its n(c;g ors.
That this disease is different from Mayer’s mosaic isease 11s
indicated by the fact that although, as.l\/{aye.r hadhprev101}:zr}j
stated, a leaf in the last stages of mosaic might show illcd :
acteristic spotting, the spottefi d1seas§3 is never p’l:ec%I eithei
the mottled appearance associated with mo-salcﬁ ¥ eOtted
insects nor fungi were found to I?e the cause of the spd ¥
disease,” no bacteria were found in the affected 'spots,da? :
fection of sound plants with the extract of diseased leave

* ITwanowsky & Poloftzoff, Mém. de ’Acad. Imp. d. Sc. de St. Petersbourg.
XXXVII, No. 7. 18go.
17



258 CONNECTICUT EXPERIMENT STATION REPORT, 1898.

failed to reproduce the disease. Hence it is concluded fo be of
a physiological character. Careful experiments by means of
cultures in water and sand precluded the theory of a general or
particular lack of the essential elements of plant-food as a cause
of the spotting and, after numerous investigations, the con-
clusion was reached, and it appears to be incontrovertible, that
a spotting of the lower leaves of a tobacco-plant may and does
occur when the plant lacks water, owing to the drain of the
upper and younger leaves upon the older, lower ones. A
similar spotting of the middle leaves occurs whenever the
plant, after having stood for some hours in a damp atmosphere,
is suddenly transferred to a dry atmosphere, owing to the fact
that, under such circumstances, the leaves transpire water faster
than the roots can supply it. Such conditions are shown to
exist in the field, and our authors conclude that cool, damp
nights with abundant dew, followed by a sudden access of high
temperature shortly after sunrise, accompanied by dry winds
and rapid evaporation, are responsible for this peculiar spotting
of tobacco leaves. “ The ‘ spotted disease ’ of tobacco is a dis-
ease which first becomes apparent when a high degree of atmos-
pheric humidity is succeeded by a period of rapid and ex-
cessive transpiration. A changeable climate, a few days of
rain succeeded suddenly by hot sunshine, — rather than pro-
longed drought, causes the most severe spotting.”

It is evident that in this so-called “ spotted disease ” of to-
bacco we have a disease very similar to, if not identical with,
that known in Connecticut as “ spotting,” and, furthermore,
that this disease is as distinct from the “ mosaic” of foreign
tobacco as “ spotting ” is from “calico.” If the statements of
the Russian investigators above mentioned are correct (and
there is every reason for so regarding them), “ spotting ™ is
probably due to excessive transpiration induced by sudden
atmospheric changes. :

Returning now to the subject of “mosiac.” In 1892
Iwanowsky* confirmed Mayer’s statements that the sap of
diseased leaves is contagious, that it loses its virulence upon
being heated to nearly the boiling point, and that the disease
is to be ascribed to bacterial infection. He denies, however,
that the sap loses its virulence by filtration even through a

* Land-und Forstwirthschaft. 1892, Cf. Beih. z. Bot. Centralbl., Bd. I1I, p. 266.
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Chamberland filter, and explains this fact on the ground that
it contains a soluble poison excreted by the bacteria of
“ mosaic.” Iwanowsky was unable to isolate the specific germ
on artificial media, but he states that he saw the bacteria and
proved their presence in the tissues of diseased leaves. H_erc
he leaves the subject, giving no further information concerning
the organism. _

In 1894 the French investigators Prillieux and Delacroix*
identified the “ mosaic ” disease with a similar disease of to-
bacco occurring in France, and known as “nielle” (smut).
The latter is characterized by the formation of spots upon the
leaf surface, where the tissue becomes dry and of a grayish-
yellow color. These spots are surrounded by a dark colored
line, where the cells are suberized (corky), and which limits the
infected area. In the cells of the spots is found a motile
bacillus, 0.66  long, united in chains and imparting a yellow
color to culture media. The article containing these notes is
brief and very incomplete. The description given of the
French disease raises serious doubts as to whether it is at all
similar to the “ mosaic ”” as described by Mayer.

In 1897 Marchal described,* under the name “La Mo-

“saique du Tabac ” (the mosaic of tobacco), a disease which, in

outward appearance, is fairly comparable to the one described
by Mayer. He emphasizes, however, the spotting of the
leaves, which, as has been shown, must probably be regarded
as a different trouble, and merely repeats the observations of
Prillieux and Delacroix that in the tissues of the grayish spots
limited by a darker border is found a short, motile bacillus,
forming chains in culture media, imparting to the latter a yel-
low color, and capable of reproducing the disease by inocula-
tions from pure cultures. He states further that this natural
contagion is inactive in the field and does not spread from a
diseased to a healthy plant, but that in the soil of the seed-beds,
replete with organic matter, it finds conditions highly favorable
to its development. Here it attacks the seedlings, but inas-
much as its presence in the latter is indicated by no external
symptom, it is impossible to distinguish and discard the dis-
eased plants at the time of transplanting. The renewal or the
sterilization of the soil in the seed-beds is therefore the only
practical method of controlling the disease.

* C'mpt’s rend. hebd. des Séances de 1’Acad. des Sc., CXVIII—XII. p. 668. 1804.
+ Revue Mycologique, XIX, 73, p. 13. 1897.
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Finally, very recently, Beijerinck has ascribed the * mo-
saic ” of tobacco to the action of a fluid not associated with
bacteria, unlike any known enzyme, though acting in a similar
manner, and possessing the ability to increase when brought
into intimate association with the living protoplasm of active,
formative tissues. I have been unable to obtain the original
article in which this substance and its effects are described,
but from the abstracts which I have seen* I gather that a good
deal more work upon the subject is necessary before the con-
clusions of the author can be unqualifiedly accepted. This, so
far as I know, completes the record of foreign in-
vestigations upon this class of tobacco diseases. It is evident
that they consist of a number of isolated observations, made
by investigators in widely separated localities and stated in
terms which leave much to be inferred. What methods were
used to isolate the specific germ and to avoid external con-
tamination; what was the exact behavior of the germ in
artificial cultures; what symptoms were produced in sound
tobacco plants by inoculation either with pure cultures of the
germ or with the extract of diseased tissues; whether these
symptoms were identical with those observed by other investi-
gators; whether from plants artificially infected the specific
germ could again be isolated, and whether the diseases occur-
ring in France are identical with those observed in eastern
Europe and Asia,— all such questions are of primary impor-
tance, but concerning none of them have we any scientifically
conclusive statements, with the possible exception of the work
of the Russian investigators regarding the cause of the
“ spotted disease.” One observer names and describes a dis-
ease which he infers is due to bacteria ; a second states that he
has seen the germ in the tissues, but has failed to isolate it: a
third has isolated a germ from diseased leaves, but, according
to his description, the external symptoms accompanying the
presence of the germ differ materially from those described by
the first observer and agree more nearly with those stated by a
fourth to be characteristic of quite another disease due to en-
tirely different causes. In view of these facts it seems best to
limit our attention for the present to the diseases of tobacco
which have come under our personal observation, and to record
only such facts regarding them as our own experiments may in
future elucidate.

" *Centralbl, Bakt. u. Par., 2 Abth, Bd. V, No. 1, pp. 27-33, 1890.
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MISCELLANEOUS NOTES ON PLANT-DISEASES
AND SPRAYING.

By Wu. C. STURGIS.

Monilia fructigena on the Peach. During the spring of 1898
many complaints were received to the effect that the blossoms
and twigs of peach trees were rotting. The trouble was not
confined to peaches, but was very cominon also. on the orna-
mental shrub known as the Dogl?le—ﬂowermg Almond.
Specimens received from various localities showed that the rot-
ting was due to an exceptionally severe outbreak of the fungus,
Monilia fructigena, which does so much damage to the'sf:one
fruits. It rarely happens that this fungus df)es serious 1-n]ur.ﬂ
except to the fruit and just before the latter ripens. But it wi :
be remembered that the latter part of April and the whole o
May were characterized by heavy rains and much dan}llp
weather, conditions peculiarly favorable to the g‘X‘OWﬂ:l of the
fungus. Peach trees bloomed during .the first week in May,
and the blossoms, failing to set and being .spaked by the con-
tinuous rains, fell an easy prey to the. Monilia. .After.d‘estroyf
ing the blossoms the fungus worked into the twigs, killing tl}{e
tissues and causing the leaves to wither, turn ‘t?rown and fina 1y
decay. From the infested tissues of the twigs and through
cracks in the bark gum oozed in large drops, and after eve;y
rain the twigs, leaves and decaying flowers showed thefas't-
colored, dusty heaps of the fungous spores. .Durmg the rm(i
ing season, also, the weather was exagtly su1ted' to the sprea
of this disease; during August the bhght.ed twigs and leaves
again became covered with the fu.ngus which had. been kgpt'gl
abeyance by the dry weather of mld'—summer, and it s_prez;1 wi 1
great rapidity to the ripening fruit. Added to this, the we
weather of August induced a severe at:tack of the sFab-fungus,
Cladosporium carpophilum, so that it is doubtful if, 11r)1 m}fmy
vears, the peach crop has been so disastrously affected by these

g .
tWoAﬁsnt?)l.remedial measures, some good would ce.rtamly ha}ve
been done if, as soon as dry weather came, the. blighted twigs
had been cut off and burned. This was done in the case 'of a:
small double-flowering almond ; the shrub recovered ent1(11‘e1_\
and experienced no further damage from the fungus even dur-
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ing the continuous wet weather of August. Judicious spray-
Ing, too, would have checked the rotting of the fruit, if we may
judge by the excellent results attending the use of Bordeaux
mixture in other places, notably in Delaware.* Our own ex-
perience, however, has been such as to cause us to hesitate
before recommending the treatment of peach trees with Bor-
deaux mixture. ILast year, in accordance with our advice, Mr,
J. H. Hale of South Glastonbury sprayed a portion of his peach
orchard, with the result that all of the sprayed trees lost their
leaves. They recovered later and bore almost a full crop of
fruit, but the loss of the leaves weakened the trees, and was
undoubtedly caused by the Bordeaux mixture, During the
past summer all of the fruit trees on the Station grounds, in-
cluding a few peaches, Japanese plums, and apricots, were thor-
oughly sprayed with Bordeaux mixture made on the 6-4-50
formula. The foliage of quinces, pears, European plums, and
apples was uninjured, but the peaches, Japanese plums, and
apricots were completely defoliated, and the individuak leaves
presented the exact appearance of leaves affected with the shot-
hole fungus. No fungus was found upon them and the in-
jury was attributed entirely, and I believe rightly, to the Bor-
deaux mixture. I am-unable to account for the discrepancy
between this result and that uniformly obtained in Delaware,
unless it be that our mixture was too strong. In Delaware
six pounds of copper sulphate and nine pounds of lime are
used in making fifty gallons of the mixture. We used the
same proportion of copper sulphate but only four pounds of
lime, on the supposition that sufficient lime to neutralize the
whole of the copper sulphate would ensure the foliage against
injury. This does not seem to be the case, and further ex-
periments are needed to show just what form of Bordeaux mix-
ture can be safely used upon peach trees.f
A Bacterial Blight of Lima Beans. Early in August the lima
beans on the farm of Mr. S. B. Smith of East Haven began to
show a peculiar blighted appearance. On the leaves were
numerous reddish spots, circular in outline and bounded by a
darker-colored border. Sometimes two or more of these spots
coalesce.  On the pods the first sign of the trouble is a small
depressed spot, still green like the rest of the pod, but appear-

* See Del. Coll. Agr. Exp. Sta., Rep. IX, 1897, pp. 20-30.
+Cf. Corn. Univ. Agr. Exp. Sta., Bull. 164, PP. 385-388, 18¢c.
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i ery and translucent; later the tissues of such spots
gle%omaet di};colored and the spots themselves finally resen;lbk
those on the leaves. Thin sections thl"‘ough such alsp%t St'(é:{
that the cells are filled with a motile bacillus _appar.ent y iden f; -
with Bacillus Phaseoli, Sm.* This bacterial bhghthasY r!:k
noted on lima beans by Professor S. A. Beach of th(;—I 16? d (zle_
Experiment Station.f In 1893 Profe:sor B D. ?S_T e
scribed a similar disease on wax beans,* and it seems fairly o
tain that both diseases are caused by the same or.ganlsr8r18.6 e
wax beans the disease has been known certainly since I ”I‘hut
its occurrence on lima beans seems to be more recc.znt. : a
it bids fair to become a very seriou§ tlzouble was ev1den1t< rf(zm
its effects upon the beans at Mr. Smith’s. Within a wehe after
its first appearance it had swept over the whol.e field, the vmte:,s
looked as though they had been spr.aye(.i with some caus ]1(:
liquid, and, although no exact determination was made,bll)rot)—
ably ten per cent. of the pods were rendered unmarketa. 1e,d 0
say nothing of the weakening of the vines by the partial de-
ion of the foliage. :
StruICIt;(l);ted has shc%wn§ that seed from' blighted pods {na}i
reproduce the disease; that the lat'ter is worse upon ‘aﬁ(
which has previously borne a diseased crop, especially
if any of the refuse remains on the land; that ]:n ;x-
cess of moisture is favorable to the .spread of the ;)s—
case, and that it may be checked in a measure Dby
the use of Bordeaux mixture. Where this dlgease is
prevalent, therefore, great care should be takefl i t(')f ts}tl:—
cure seed from a locality known to be free from 1th, 11d be
crop has been diseased, neither wax nor lima bean? sdouh 1§
grown on that same soil the next year ; well-drained land s ogl
be selected, and, if practicable, the vines shoqld be thoroug 1y
sprayed with Bordeaux mixture. Two sprayings biztween ]ury
15th and August 15th would probably serve to e}slsen (;/ihz
decidedly the injury caused by both the bacterial blight an
mll(%?lx’Damping—off of Peas. The damping-off of se;d(l{mgs 112
a trouble only too well known to every one Yvho has ad rrzlu}c)v
to do with growing plants under glass. Tt is characterized by

% Proc. Am. Asso. Adv. Sc., XLVI, p.288. 18¢8.

+N. Y. Agr. Exp. Sta., Bull. 48, p. 331. 1892.

+N. J. Agr. Exp. Sta., Rep. 13 (1892), P. 283. 1893. g

§ N. J. Agr. Exp. Sta., Rep. 17 (1896), Pp. 328-333, 1897.
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a sudden wilting of the seedlings, due evidently to a decay of
the stem at the surface of the soil. If the stem is examined in
the early stages of the disease, the tissues will be found to be
traversed in all directions by the colorless vegetative threads
(hyphae) of a fungus. These threads produce various kinds of
reproductive bodies which either have their rise in a sexual
process (oospores) or are produced noh-sexually (conidia and
soospores). The fungus has long been known and bears the
name Artotrogus De Baryanus (Hesse).* It does not often
cause serious damage in the open, since for its best develop-
ment it requires a high temperature, considerable moisture, and
a close atmosphere, but it greatly injured garden peas during
the past summer, the young plants decaying to such an extent
that in one locality, at least, it was a difficult matter to get a
crop. Microscopic examination of the infested seedlings
showed an abundance of oospores in the tissues of the stems.
These agreed perfectly with those of Artotrogus De Baryanus,
but, according to Hesse, this species does not attack peas.
Atkinson mentions in the Cornell Bulletin above referred to,
P. 252, a species,— Artotrogus Sadebeckianus (Wittmack), “ pro-
ducing epidemics of diseases in lupines and peas,” but I have
been unable to find any description of this species or to deter-
mine whether the one noted on peas is identical with this or not.
In any case, the course to be followed in order to prevent a
recurrence of the trouble would be the same, viz : thin plant-
ing, to secure an abundance of light and air for the seedlings;
the avoidance of a heavy soil containing an excess of watef ;
and the use of chemical fertilizers where practicable, rather than
barnyard manure, upon the organic matter of which the fungus
can feed and grow.

Plant-Diseases and the Weather. There is a general im-
pression that wet weather is in itself a cause of the fungous
diseases of plants. This is based upon the fact that during a
period of damp weather plants are prone to suffer from a variety
of diseases known as mildews, blights, rusts, molds, etc., which
are not apparent in dry weather. But, in so far as such dis-
eases are connected with parasitic fungi, it is no more true
that they are caused by wet weather than that the occurrence
of weeds is due to that cause. A certain weed can only have

#* For a full description of this and other ‘‘ damping-off ¥ fungi, see Cornell
Univ. Agr. Exp. Sta., Bull. 4. 18¢s.
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' its origin in a seed of that same sp'ecies,‘althoug}tlhtlgcfoprlailzg
~ developed from that seed may require damp weathe b
growth. In the same way .and for .the same reas{on 2: elg‘:m:
has its origin in a spore which requires moisture dor i ?‘gtherc
ination and development. 1f there were no weel-'—se;es S i
would be no weeds ; if there were no spores, speaking )flozilthér.
there would be no fungi or fungous diseases, no matteyr W u{‘ﬁe(l
the weather were wet or dry. The past season has1 exempll i
the connection which exists betwefen we:c weather amt(1 St.
spread of plant-diseases due to ﬁmgl, but in one caZeba te?hc
it has shown how dry weather may induce disease. ou i
middle of July it was noticed that wax beans were selrloui '\.
_diseased. The leaves were covered with large yellow b otcT 1es
which in turn bore a copious growth_ Qf a blac_k mold}.1 q1ut
appearance of such leaves was very striking and it \fvas t o?? h]e
at first that they were suffering fror.n the attacks of one g i
black “rusts.” Further investigation, lfowev?r, showe a
the black mold was a species of Alternar?a, which occurs C(.)n;—'
monly on dead leaf-tissues. For some time search was gamu_\v
made for the cause of the yellowing of the leaves, but 1rlal _\1
a patch of beans was found on which the trouble had deye{o;ie(1
more recently. It was then seen that the le:il‘ves wel:e(:1 1n’?s e(d
beneath with the mite commonly known as red spi ﬁr, atI}l] :
that the yellow blotches corresponded to the areas w ferfi e
mites were present in the largest numbers. Grovs./ers 6 fp g .
under glass are familiar with the fact that the fol:agg 0 'r(r;ary‘
plants, if kept dry, is subject to th.e attacks of re s% 'el,]t
and that two or three syringings vath clear water is su 1:c):lle %
to remedy the trouble. Ina ce'rtam sense, then, this trou ;30 {]
dependent upon the atmospheric COHdlth{l%. The pasht se‘z:l ;
presented exceptionally favorable conditions for tde i re _
spider.” The month of June was extremely dry an ht be m]_
sects multiplied very rapidly on the lower surface of t ed eatlh
leaves ; three heavy rains occurred on July 4th, 12th, a}l;l 11 %t r
which sufficed to destroy the mites, but not before tfe1 at.e-
had caused the yellowing of the leaves and the deat.hhof tﬁe 1esd
sues in large patches; the warm, damp weather w}‘uc do ivihe
gave an opportunity for the development of fungllc.1 anIto i
dead patches there soon appeared the black mg i y\:ther
striking illustration of the effects of both c'lry and we :_er.na :
not in directly causing a diseased condition, but in giving <
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favorable opportunity for the development of parasitie organ-
isms. Doubtless if the beans could have been thoroughly
syringed with water two or three times in June, they woul(
have remained healthy hotwithstanding the dry weather.

A Convenient Method of Preparing Bordeaux Mixture in Small
Quantities. In experimental work where small plots have to he
sprayed, I proceed as follows, using the 5-5-50 formula as being
at the same time efficient, safe, and readily divisible by 5 or 10.
Half a pound of copper sulphate is dissolved in a quart
of hot water and poured into a fruit-jar of that capacity; half a
pound of lime is slacked, diluted with water to make a quart,
and placed in another fruit-jar. These amounts are easily
weighed out, the operation of dissolving and slacking can be
done quickly, and in a couple of hours enough half-pound lots
of sulphate and of lime can be prepared to make a good many
gallons of Bordeaux mixture, and, if the jars are tightly closed,
their contents will keep indefinitely. To make five gallons of
Bordeaux mixture an ordinary wooden pail holding two gal-
lons and a half, and a forty-pound (five-gallon) candy pail such
as can be cheaply bought of any grocer, are needed. Into
the latter is poured the contents of one jar of lime and the pail is
then half filled with water. Into the small pail is emptied a jar of
copper sulphate solution and this pail is then filled with water.
Finally, by pouring the contents of the small pail quickly into
the large pail and stirring well, a perfect Bordeaux mixture is
obtained. If a weaker mixture is desired, the five gallons of
full strength may be made up, half of it poured back into the
smaller pail and then the larger pail filled up with water. Both
solutions being dilute and being mixed quickly by a single
operation, the hydroxide of copper is precipitated in a very
finely divided form and does not settle readily or clog the
nozzle.

Notes on Spraying Apparatus. During the past season we
have experimented with a number of pumps adapted for use
with a barrel or with a pail. Among the barrel-pumps, two
have done admirable work. These are the “ Eclipse, No. 2,”
manufactured by Messrs. Morrill & Morley of Benton Harbor,
Mich., and the “ Pomona,” made by the Gould’s Manufacturing
Company of Seneca Falls, N. Y. The principle upon which
these two pumps work is practically the same and was de-
scribed in our Bulletin 125. The “ Eclipse ¥ works a little
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more easily than the “ Pomona,” it is a trifle lighter, and the
mechanism is simpler. On the other hand the “ Pomona AT
made in two forms adapted either to the head or the side of
the barrel, while the “ Eclipse ” can only be used on the h.ea(l.
These pumps represent the most efficient type of spraying-
pump on the market and both are thoroughl.y satlsfactory..

The bamboo extension made by Morrill & Morle}f is the
best appliance we have yet seen for directing a spray into the
tops of trees. It is simply a light bamboo pole, bored out and
lined with brass. When fitted with a double Vermorel nozzle
it delivers a far-reaching spray, covering a large area.

Of all the pail-pumps which we have used, the © Success
Kerosene Sprayer,” manufactured by the Deming Company of
Salem, Ohio, has proved the most serviceable. This pump has
a4 detachable tank for kerosene, from which the oil is drawn by
the stroke of the piston, is mixed in the cylinder with the water
contained in the pail, and issues from the nozzle in the form of
an emulsion. A gauge regulates the supply of kerosene f‘rom
zero up to 50 per cent., and tests which we have m.ade indicate
that the gauge is fairly accurate. We have used this apparatus,
with the gauge set to deliver 20 per cent. of kerosene, to de-
stroy plant-lice on Viburnum, roses, honeysuck.les, and other
plants. The leaves were uninjured, while the lice were com-
pletely destroyed. X

With the tank removed and the aperture closed by a screw-
cap, this pump can be used with fungicides. Tt is well adapt.ed
for the spraying of plants on a small scale and was us?d with
great satisfaction in some of our spraying work during the

past season.
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ROSE CULTURES. v
By W. E. Brirroy.

I_n October, 1897,
fc.»rgng house having an area of 14.5 Square feet was equ 1y
d1v1ded.by a partition and one-half filled with composcé il ‘\,
other with a mixture of coal ashes and peat moss. To th:z laltL
ter were addfed 15 grams of nitrogen in nitrate of soda. 6 ra :
of phosphorlc 'acid in dissolved bone black, and 30 ,grailsm?
[)ota§11 In muriate. For 100 square feet of bench space the;)v
applications would be 2 lbs. 12 oz. of nitrate, 1 1b. 1 oz. of disE
solved bone black, and 1 1b. 15 oz. of muriate. Fifty g'rams (‘)f
carbonate of lime were added to each plot. In the centef of
each _plot was set a Duchesse de Brabant rose which had been
growing for two years, and in the corners four other plants of
the same variety of a year’s growth. o

The plants in the coal ashes at first dropped their leaves
more than those in the compost, but soon put out new one;
apd began to bloom. The plants in both plots blossomed con;
tln}lally all winter and were exceedingly thrifty with perfect
foliage, free from mildew. The plants set in coal ashes and
peat gave larger blooms, but rather ligher in color than those
from the compost plot. There was no difference as regar(ﬂ
fragrance and form. The first blossom was picked Decembc.r

4th, and the last one June 2d, when the plants were remove«
from' the benches. The fertilizers added as weil as the yields
obtained is given in the following table : -

Rose CurTurges,

! ProT 207 A. PLOT 207 B.
Sorr. |
\ ;
| Compost. ui?el a[t‘ i}}iss o d
Fertilizers (grams) — (
Nltr?,te of soda, . : ; | o
Egulvalent nitrogen, . : g ; ¢ g
I?lssplved boneblack, . 1 . 2l .6 o
Equivalent phosphoric acid, . 5 ‘ e
Murgate of potash, ! . ; ) \[ -6 4
Equivalent potash, . =) ?g's
Y ield— |
Total number of blooms, A R : o 42 “ 8
Average diameter of blooms, inches, . o 2.20 | : 8
Average length of stem, inches, | 4. :;

Average weight of blooms, grams, o 5 6

a small section of bench space in the

T
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ENTOMOLOGICAL NOTES.
By W. E. BritTON.

Ravages of the Squash Lady-Beetle. — The squash lady-bird,
Epilachna borealis, Fabr, injured squash vines at the Station by
devouring the foliage during August and September. Most
of the lady-beetles (Coccinellide) are beneficial instead of in-
jurious, and feed upon other insects such as plant-lice, scales,
and larvae. There are two or three species, however, that in-
jure cultivated plants, and E. borealis is the one most com-
monly found in the Northern and Eastern States. The insect
feeds in both the larval and adult stages. The adult has a
curious habit of marking out a circular area upon the leaf and
then feeding within this area until all the soft tissue has been
devoured, when another feeding ground is marked out and in
turn exhausted- The eggs are deposited in clusters on the
leaves and hatch in about twelve days, according to Professor
J. B. Smith* who has given the species considerable study.
Smith states that he observed a newly-hatched larva devour
several unhatched eggs of the cluster, showing that the car-
nivorous habits of the family have not been overcome entirely
in this herbivorous species. Most of the feeding is done, how-
ever, in the larval state. The larva is light yellow in color and
covered with black forked spines. Pupe are also found upon
the leaves. The adult beetle is yellowish-brown in color with
seven black spots upon each wing-cover and four smaller ones
upon the thorax. Itisabout three-eighths of an inch in length.
This is the first time in five years that the species has been in-
jurious in the Station garden. An application of arsenical
poison when the beetles first commence to feed will prevent
any serious injury.

Genista Injured by Blister Beetles. — Several species of
“blister beetles ”’ feed upon a great variety of plants. About
the middle of June some plants of Genista tinctoria in an orna-
mental planting were considerably injured by a gray blister
beetle, Macrobasts unicolor, Kirby. Hand-picking was prac-
ticed in this case, but an application of paris green or any of the
other arsenites would probably prevent any great injury.

Leaf-Beetle on the Hornbeam.— On May 3oth, adults of
Serica trociformis, Burm., were abundant on young trees of the

* New Jersey Experiment Station, bulletin g4.
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]11(121(11;())(1:1'::1 )01 \\"ater beech, (,jur/w'/m.v Caroliniana, in Westville
had pr(e:;l\tvaa ’f’(l)ll:]f)(lf,‘:f:]{ r_wldl;*(l in some cases. DBoth sexc.s:
sent. ale 1s ot a reddish brown c¢ 71
:zlezcl-l]( h]e]ad kand thf)l‘ax. Tl‘le male is of a unifor?nf(])(l)c‘)‘r \:1:3;
]engt{l ;1?3 b '}Il‘hls beetle is about oneZfourth of an inch in
s ot mgle an('l female are about the same size
oisoning qf the foliage will, of course, prevent it from being
seriously injured by this beetle. e
Eln  Leaf Beetle. — The, elm leaf beetle Galerucell
luteola, Mt‘lll., which for the last few years has serié)usl inj i (;
elm trees in Connecticut, was much less abundant dur}i’n Jrée;z
thfln for several seasons previous. It could be found ho%v -
without much hunting, and many small trees in Néw sze*r’
were defolia'ted. On most of the larger trees the injur :v;n
scarcely noticeable ; in one or two localities the trees presyente?
a brown cqlor, caused by the larvee of this beetle devourin th(‘
green portion of the foliage. We are probably not yet rgird o(f
the pest, and tree owners and municipal authorities should be
(;n t}(}e watch for its appearance the coming season, fully pre-
i]?::ateﬁlfgvsuﬁietrr;es if the beetle appears to be present in
A Borer in Plum Trees. — During June Mr. M. N. Wood-
ing of Hamden sent to the Station a section of the trl;nk of a
Japan plum tree which was infested with borers. The piece o‘f
wood.wa:? placed in the breeding cage until we had time to
examine it. Meantime, the borers did not seem inclined to
emerge f.rom their burrows or tunnels, the openings of which
were plainly discernible scattered over the bark. Upon split-
ting open the tree-trunk many small dark-colored beetles \Eere
found in the burrows. The larval and pupal stages were also
r'epresented. The species is closely allied to, but entirely dis-
tinct from, the destructive “ fruit bark beetle ” that has be};orr;c
so well known in Connecticut orchards. The former burrows
wholly inside the wood, while the latter works between th‘c
wood and .the bark. By the courtesy of Dr. L. O. Howard
entomologist of the Department of Agriculture, \Vashington’
i) .C., one of his assistants identified the species as Xylcborm:
P, 'Peck. It is now considered identical with the Europeal}
X. d?spar, Fabr. Miss Ormerod states* that this insect was
rare in England until ten years ago, when it seriously damage(hi

* A Text-Book of Agricultural Entomology, p. 101.

- young plum trees i
~ the beetle occasiona
- yvarious kinds of fruit trees.

tunnels.
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n two or three localities. In this country
Ily injures the tulip tree (Liriodendron) and
Both sexes were found in the

about one-eighth of an inch in length and one-
sixteenth in breadth. The male is considerable smaller, being
three-thirty-seconds of an inch long and having about the same
breadth of body as the female. The male, however, is much
thinner and the extremities of the body taper much less
abruptly. Both sexes are black or dark brown in color.

The tunnels were cylindrical in shape and extended to the
center of the trunk, which was about three inches in diameter.
Ramifications were not numerous, but were found in several

The female is

~clefts. A fungus was growing inside the tunnels, and is said

to be « cultivated ” by several species of beetles whose larvae as
well as adults feed upon it inside the burrows. Xyleborus
dispar is often called the “ pear blight beetle,” but it has no
connection with either the fungous or the bacterial disease of
the pear sometimes called “ pear blight.”

It is doubtful if a satisfactory remedy can be suggested
against the injury done by Xyleborus dispar, which is likely to
he only occasional. Perhaps if the trunks and branches of
trees are coated with whitewash or Bordeaux mixture to which
a little Paris green has been added, an attack may be prevented.

The Oak Pruner.— During the latter part of summer, the
ground underneath many of the oak trees in and about New
Haven was thickly strewn with twigs which had fallen from
them as if broken off by the wind. Examination of these
twigs showed that each one had been eaten nearly off, and
that it contained a burrow usually at the pith. If the twig
were split open along the line of the burrow, a borer about
three-eighths of an inch long would be found inside. This is
the half-grown larva of a small brown beetle, Elaphidion wvil-
losum, Fabr.

The beetle deposits the egg near the tip of a young branch
and when hatched the borer works his way inside the twig and

hurrows along the pith. When nearly half-grown he cuts the
twig nearly off and retreats into his burrow. These twigs, al-
most severed by the larve, are easily broken off by winds and
fall to the ground. The borer remains in his burrow in the
fallen twig until the following spring, sometimes in the larval
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’.l‘he oply remedial treatment that can be recommend
against this curious insect is to gather and burn all infn ted
twigs, thus destroying the larvae in the bufrows, and som esle(1
lessening the number the following year. ; i

Kerosene and the San José Scale. — Since preparing the last
Annual Report, the San José scale has been reported frox
Ivowton, Nichols, Cheshire, Burnside, and Rowayton Ilr]1
aqdltlon to these new places, new centers of infection have'beel
discovered in New Haven, Hartford, and Bridgeport. )

_Thex:e are indications that the scale spreads somewhat less
rapld}y in Connecticut than many believed it would, but it stil‘l
remains a dreaded pest of the fruit grower, and orch’ardists and
nurserymen need to be always on the watch lest the insect b
introduced into their domains. )

Spraying with clear kerosene has been given a trial in Con-
necticut. On the 1st of last March several seriously infested
Japan plum trees in New Haven were sprayed with kerosene
Two months later no living scales could be found. The kero—'
sene was purchased in the market for illuminating purposes
and was supposed to be of good quality. It was applied b\;
means of a “ Success” bucket pump,'through a Vermorcl
nozgle, gngi the spraying was done on a bright day with plenty
of air stirring, so that evaporation would be rapid. Where the
kerosene was applied with care, little or no injury resulted
One tree literally covered with scales from top to bottom wa;
drenched with kerosene; nearly all the branches were killegl
back about half way to the trunk.

At the Station, uninfested trees of apple, pear, peach, plum
cherry, and quince were sprayed with kerosene on Fe’bruan‘\j
28th. For several weeks no injury was apparent. Later, it
]\Yeaesnolljislieer(\ir.ed that some of the fruit buds and small twigs had

Spraying with clear kerosene is scarcely a safe treatment
for the average grower to employ. If his trees are infested he
had be.ztterj apply kerosene and water, which will do less injury
and will kl'll the scale. At the Cornell Station, excellent results
were obtained by using a mixture containing 20 per cent o‘f
kerosene. TFor this work a special pump is necessary. A e.uit—
able outfit has been figured in Bulletin 126, p. 7, of this Sta%ion.
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A similar pump is now manufactured by the Goulds Manu-
facturing Company of Seneca Falls, N. Y.

Elm Scale.— On June 14th my attention was called to a
young elm tree near the Station that was infested with scales.
1 found the insect to be the elm scale, Gossyparia ulmi, Geoff.
It was easily killed by washing the tree with a strong solution
of ordinary soap. Whale-oil soap would probably be better.

Other Scale Insects. — Various species of scale insects have
been received during the season from different sections of the
State. Among the most common are the “ Oyster Shell Bark-
Louse,” Mytilaspis pomorum, Bouché, and the “ Scurfy Bark-
Louse,” Chionaspis furfurus, Fitch. The former is especially
common upon apple, lilac, birch, ash, willow, and poplar, and
is a long and slender curved scale, nearly the same color as the
bark upon which it is fastened. The latter species is light
gray in color, is broad and pear-shaped and commonly infests
the apple and pear. Both of these insects winter as eggs,
which are not easily killed by insecticides, but if the infested
trees are treated with whale-oil soap solution just after the
eggs hatch, or about June Ist, the young insects are very easily

~ destroyed.

The Rose scale, Diaspis rose, Sand., is also received here

frequently. This is a large scale, the adult females being one-

eighth of an inch in diameter, nearly circular in outline, very
light gray in color, and found upon the rose, blackberry, rasp-
berry, and sometimes the pear. The® tulip scale,” Lecanium
tulipifere, Cook, is also common. It is a large brown scale
nearly hemispherical in shape and infests the small branches
of the tulip tree.

A Lecanium on the grape was received in June from Bristol ;
it has not yet been determined, and perhaps is a new species.
The several species comprising the genus Lecanium have no
armor and are called soft scales. They are very susceptible to
contact insecticides such as whale-oil soap solution, and the
vose scale can be controlled in the same manner.

Woolly Aphis on Pine.— About the middle of June plant
lice were noticed on several small pine trees (Pinus strobus)
growing at the Station. Their bodies were covered with a
whitish cottony substance, and they resembled the well-known
wooliy aphis of the apple, and answered the description of a

closely allied species, Schizoneura pinicola, Thomas. A single

18
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spraying with fir tree oil rid the trees of their woolly parasites.

The Pear Psylla.— Psylla pyricola, Forst., was unusually
abundant throughout Connecticut in 1898. It was first noticed
at the Station about July 1st and had then somewhat injured
the pear trees. .

The pear psylla is a jumping plant louse of about one-tenth
of an inch in length. It injures the trees by sucking the sap
from the tender twigs. It exudes a sweet sticky “ honey-dew,”
which soon covers the foliage and branches. In the honey-
dew a fungus grows, giving the trees a blackened sooty ap-
pearance. The leaves usually turn yellow or red and fall pre-
maturely.

This insect is rather hard to control and an insecticide
which kills by contact should be used against it. The most
vulnerable period in its life history is just after the leaves of the
pear tree expand in the spring. Honey-dew is not then abun-
dant, and a thorough application of kerosene emulsion or
whale-oil soap will destroy many of the insects. If it becomes
necessary to give a later treatment, the application should be
made after a rain, as some of the honey-dew is then washed off
and the insecticide will be more likely to come in contact with
the insects.

Peas Injured by the Zebra Caterpillar. — On June 14th, pea
vines in the Station garden were fast being devoured by small
caterpillars. Several plants had already been stripped of their
leaves. The young larvae placed in the breeding-cage and
properly fed grew rapidly, and after one or two moultings were
easily recognized as the larvae of the zebra moth, Mamestra
picta, Harr. This identification was confirmed later by the
emergence of the adults.

Many garden plants are subject to an occasional attack from
this species; but it is rather seldom that much injury is caused.
The arsenites will keep it in check if properly applied.

Red Humped Caterpillar. — This caterpillar was abundant
on some black walnut (Juglans nigra) seedlings at the Station
during September. The larvae were rapidly devouring the
foliage when found and further injury was prevented by gather-
ing the caterpillars. Spraying with the arsenites is the usual
remedy. The insect is known as Edemasia concinna, S. & A.,
and frequently feeds upon the foliage of the apple tree.

Chrysanthemum Stalk Borer— On June 29th, some chrysan-
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.- thexﬁum stems were sent to the Station from Newington. The

plants had been injured by some insect that burrowed in the

4 pith. In one of the stalks was a larva of the moth, Gortyna
~ pitela, Gueneé, and this species was probably the author of the

injury. Cornstalks containing larvae of 'the same species were
also received during the season. There is no remedy except to

destroy the insects when found.
An};goumois Grain Moth. — October 11th some ears of pop-

b", corn were sent to the Station from a large storehouse. The

grain was thoroughly infested with t}}e Angoumqis Grain
Moth, Sitotroga cereallella, Oliv., which is abundant in grana-

~ ries and storehouses throughout the eastern United States, and

which attacks growing corn in the South.. o

The best remedy is to enclose the grain in tight boxes or
bins and treat with carbon bisulphide, usin'g one pound of the
liquid for each one hundred bushels of grain.
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EXPERIMENTS IN CHESTNUT GRAFTING.
By W. E. Brirron.

Purpose of Experiments. — Since the coming of the Japanese
§11estnuts a new interest in chestnut culttire has been awakened
in Connecticut. The native chestnut Castanea dentata
(Marsh.) Borkh. grows naturally throughout the State an(i
covers a considerable portion of the wooded area. Trees have
been cut over many acres and some of the sprouts issuing from
the stumps are of a suitable size to graft. It has long been
known that the chestnut could be grafted, and since the im-
proved varieties of European and Japanese chestnuts were ob-
tained there have been many attempts to graft these upon the
native stocks. The practice, however, has not been wholly
successful, and the work described in this paper was carried
out in order to determine the most favorable time for setting
cions in this latitude, and also the best methods of grafting.

Stocks. — The stocks used were all of the American species ;
the cions were set either in the more thrifty branches of large
trees, in young seedlings, or in sprouts which had sprung up
from the stumps of a previous growth of chestnut timber.

Cions of the following varieties, representing two botanical
species, were used in the experiment, viz.: European Chest-
nut, Castanea Castanea (L.) Sudworth: varieties, Paragon,
Ridgely, Comfort, and Numbo; Japanese Chestnut, Castanca
Japonica, Blume : varieties, Alpha, Reliance, Superb.

A portion of the cions were bought from the Pomona
Nurseries, Parry, N. J., and others were kindly given by Mr.
J- H. Hale of South Glastonbury and Mr. N. S. Platt of New
Haven. All the cions were dormant when set. After being
cut from the trees they were kept in a dormant condition by
storing them in damp sand in a dark portion of the ice-house.

Characteristics of the Cions.— It will be interesting and
profitable to note briefly the difference in twigs or cions be-
tween the American, European, and Japanese species.
Though this is a botanical consideration it is of practical
value, and has been mentioned much less frequently in chestnut
literature than the characters of the foliage and fruit, which will
not be touched upon in this paper. A person familiar with the
three kinds of chestnuts can usually distinguish them by the

appearance of the matured twigs or cions. The three species
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are represented by their twigs in Plate 1. Each has alternate
buds borne upon opposite sides of the shoot.
American Chestnut twigs are rather slender, nearly cylindri-

'~ cal though often irregular, and considerably enlarged below the

buds. The buds are prominent, but smaller and closer to-
gether than the European. Twigs often branch on young and
vigorous trees and such wood is more apt to have an irregular
and fluted surface than the cions taken from large trees. The
twigs seem to be somewhat lighter and duller in color than
those of the other species, though the color probably varies

_greatly in the several varieties.

European Chestnut twigs are long-jointed with an angular or
irregularly fluted or corrugated surface and much thickened
just below and in the direction of the buds. Cions of Paragon
and Ridgely are extremely irregular, while those of Numbo and
Comfort are more nearly circular in cross-section. The species
is a strong grower, the cions often making a growth of five or
six feet the first season. (Plate 2.) The wood is therefore
large and coarse, tapering slowly toward the tip, with the buds
large and far apart. Fewer cions to the foot can be cut from
this wood than from either the American or Japanese species.
The wood is also much harder to work in grafting on account
of the irregularity of surface. A vigorous shoot often branches
or produces laterals the same season. A

The lenticels or white spots on the bark of the four varieties
here noticed are far more abundant than on twigs of the
American or Japanese chestnuts. This is especially true of the
Paragon. The leaf-scars below the buds are also larger and of
different shape.

Japanese Chestnuts produce cions which are very unlike the
European. The wood is nearly cylindrical, though slightly
flattened, the greatest diameter being between the sides which
bear the buds. The buds are small, almost triangular with
acute points, and are much nearer together on the stem than in
either the American or European chestnuts. The twigs are
smooth and of good size at the base, but there is a greater
tendency for the young growth to branch (i- e., produce laterals)
than in the other species; so that it is common to find forked
cions, and above the fork the wood is small and slender, taper-

ing to a size that is altogether too small to use for cions except
in very small stocks. These slender tips should be discarded.
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a

Fi6. 1. — Cleft-grafting ; @ shows how the cions should be cut ; &, cions
set in stock ; ¢, the same waxed.

Forms of Grafts Employed. — 1. The common cleft-graft
(see Fig. 1.) was chiefly used. Two cions were usually placed
in each stock; in a few small stocks single cions were set.
Where cleft-grafting is practiced the best results will be ob-
tained in selecting stocks between one-half and one and one-
half inches in diameter. Except in very small stocks this form
of graft needs no tying; the pressure of the stock holds the
cion in place. :

CHESTNUT GRAFTING.

b
PLATE 1.— CHESTNUT TwWIGs.

@ American chestnut; C. dentata (Marsh) Borkh.

b European chestnut; C. castanea (L..) Sudworth.

¢ Japanese chestnut; C.japonica Blume.
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2. The tongue or whip graft was employed where it seemed
desirable to graft small twigs nearly as small as the cion itself.
A better union of cion and stock followed this form of graft.
The tongue graft and the method of preparing the cion are
shown in Fig. 2. This graft should always be tied.

Fic. 2. — Tongue or whip graft; @ shows manner of preparing stock and
cion ; &, the same, put together and tied.

Prate 2.— Chestnut cleft-graft ; Ridgely cions'set May 6th; grew over
six feet the first season.

Fic. 3. — Bark graft; @ shows method of cutting cion ; & cion has been
inserted and tied, but not waxed.




282 CONNECTICUT EXPERIMENT STATION REPORT, 1898,

The third form of graft may be called a bark graft.* The
cion is cut wholly on one side to the form of a wedge. During
the grafting season the bark of the chestnut separates easily
from the wood and usually the cion can be readily pushed into
its place after inserting the point between the bark and wood
of the stock. A knife is sometimes necessary to make an open-
ing. The bark of the stock usually $plits open along the out-
side of the cion; but the bark alone of the cion is exposed so
that the split does no harm. * It is ‘safer to tie this form of graft
(which is shown in Fig. 3), though in several cases a union and
good growth were made where not tied.

Preparing and Setting the Cions. — It is a common practice
with grafters to cut the cions into sections, each portion having
two buds, or more if the buds are close together, as in case of
the Japanese chestnut. The lower end of the cion is then cut
in the shape of a wedge on one or two sides, according to the
form of graft to be made. Clean cuts should be made, and for
this purpose it is imperative that a very sharp knife be used.
The cut should be smooth and even, and is better if made with
a single sweep of the knife. After sawing off the stock at a
convenient size, it is advisable to pare the outer edge of the
cut surface of the stock with a sharp knife. This probably
allows a more perfect contact with the wax and favors the
healing of the wound, but the principal reason for doing it is
to remove the torn wood so that the grafter can see to get
the cion in the proper place. The stock is then split and a
wedge is driven into the cleft to open it. The cions are then
set in the cleft with the cambium (or inner bark) of the cion
directly in contact with the cambiym of the stock. Great care
should be taken in setting the cions. The knife for splitting
and the wedge for opening the stock are usually combined in
one tool, different forms of which are shown in Fig. 4, and
which may be procured from almost any seedsman or nursery-
man. A good pocket knife is the only tool needed in making
a tongue grait, and a grafting tool is used only in a cleft-graft.

Wazxing the Grafts. — Whichever form of graft is employed,
the cut and cleft surfaces of stock and cion should always be
protected by covering with wax. This keeps the graft from

* Some writers call this a crown graft, but a crown graft may be any sort of a graft at the
crown of the tree or plant, 7. ¢., at the surface of the ground. To avoid confusion, therefore, I
prefer to call the graft herein described a dar# gra*t.
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F1G. 4. — Various forms of grafting tools.

drying out and at the same time prevents the germs of c}eiiy
from coming in contact with the mutlla_ted surfaces o Ce1
wood. In the experiments herein desgrlbed wax was dtllse
liberally and great care exercised‘that it be Fnade}to a 1;:;(;
firmly to the stock and cions, leaving no possible c.lancesh
air to enter or water to escape. The tops of the cions where

ered with wax. :
k- g:;;t?tgo IZVVE:L.CO—V There are various form.ulas for makllng
grafting wax, and doubtless most of them give good results.
The wax used in this experiment was made after the following
formula, which the writer prefers to some others:

Common Ro-i~. 4 pounds.
Tallow, - . . . ; TRl pou‘r‘ld.
Beeswax, . . 2 i

Gum Shellac, - : ] 1 ounce.

The tallow should be melted first in a kettle over a fire; the
rosin should then be added, and when nearly melted add the
beeswax. After all is in liquid form add the shellac an(%l stir
constantly to prevent the last-named substance fromh Clci tetclt—
ing in lumps or from burning on the bottom .of the ke e(i
Pour the contents of the kettle when we.ll melted into a ghrease
basin filled with water. After a few minutes separate t 1e waz
into lumps of from one-quarter to one-half pound each, Iin.
“pull ” vigorously until uniform in coﬂl’o’r ar:‘d texture’.’ . illsl
then ready for use. If not well “ pulled ™ or workgd, it w

be of a dark color and lumpy.
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.Tying Material. — Raffia is the b

f)eerfx(;liea;léiingas 1\114?1;1 inrt?tis work. It should be moistened
! o 4 o

material with the W&Z{ gy useill;sg Is)trrclf;g (:fo egar;lrkl) 11’116 }tlhe}llr e
been dipped in the melted wax. These é'trips arce %‘rcoutnc?t Eave
thg graft, which requires no extra tying or waxing Ci)t? o
twine, yarn, or any pliable fiber may be used for tyiné‘ but t?lu
H?rtdllai?rktf}ilbers a;re better, as there'is less danger of CL;ttil’lg oi
o 1 1
geginsgio eii‘;ag; Any matetial should be cut when the graft

?“zme and Place of Grafting. More than 200 cions wer
set in five localities in or near New Haven. The first raftinf(i
was done April 2oth, but the cions made no growth for agmonﬂ;3
The stocks were then well advanced in growth. Of the cions'
set, four were knocked out of place, two pulled out by boys
and f‘our made good growth, but were broken off, presumaglx;
by w1nds.' Twelve started to grow and then died ; ten of these
were set in thrifty sprouts growing upon the t’op of a dl“V
gravelly knoll and were killed by drought. The cions which
started to grow and afterwards failed are excluded from the
percentages given in the table below.

>
est and cheapest tying ma-

TABLE 1. — RESULTS OF CHESTNUT GRAFTING, 1898.

Avrive OCTOBER 1ST.
J ? f No. of A
Time of setting cions. cions R T
set. No. of cions|Per cent. of| Average
alive. No. set. growth.
Between April 20th and Ma, ‘ i -
Ve y 1st, 29 I i
i May 1st and May 15th,. | 56 22 42 ;g 1n<‘:‘hes
& -II\Jay 15th ar(lid June 1st, ‘ 41 13 32 £ Nl
une 1st and June 15th, 58
After June 1sth, . J 5 ! } ‘ ‘11; 22 (11; 2; £

; From the table it appears that a greater percentage of cions
failed among those set previous to May 1st and afterb]une 15th
Fhan among those set between these dates. Of cions set dur-
ing the first half of May and those set during the first half of
]}me the percentages that grew are practically the same. Of
cions set the latter half of May a somewhat smaller percentage
survived, probably because they were set in the tops of large
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trees, while the others were mostly placed in thrifty young
sprouts or seedlings of convenient size to graft while standing
on the ground.

It should also be mentioned that the cions first set were
mostly of the Japanese varieties, which are more dwarf in habit
than the European chestnuts and do not grow as rapidly ; there-
fore the average growth was rather small for early set cions.

In making the graits some of the stocks were fully exposed
to the sun. This was especially the case in the top of a large
tree on the Station grounds. These stocks were seriously in-
jured by “ sun-scald,” in some cases the whole branch dying
back to the fork or body of the tree. It is advisable to leave
a portion of the branches with enough foliage to afford a partial
chade for a few weeks after the cions have been set. These
should be mostly removed later, though some may be saved
to graft the following season. Where the stock has been in-
jured in this manner, the cion, if it grows at all, will probably
never make a good union with the stock. With small stocks
there is less surface to “ callus”’ and heal over, hence a better
union. Where the ¢ whip ” or ““ tongue ” graft was employed,
the union is smoother and looks better than with the other-
forms of grafting. The bark graft is probably the least satis-
factory in this respect. Injury from winds may be prevented
by tying the grait to a stake or some other support.

Experience of Others.— During the seasons of 1895 and
1806 the late Judge A. J. Coe had considerable grafting done
upon some chestnut sprout-land in Meriden. Most of the
sprouts of convenient size growing on eighteen acres were cleft-
grafted. The cions were of two varieties originated by Luther
Burbank of Santa Rosa, California, and belonged to the
Japanese species (C. Japonica, Blume). These varieties have
since been named “ Coe” and “ McFarland.” A portion of
the cions grew and a considerable number of these were after-
ward destroyed by fire. The writer made several visits to the
orchard in 1897, and while no accurate census was taken, the

proportion of grafts which lived and grew was probably not
over thirty or thirty-five per cent.

Upon request, Mr. J. H. Hale has kindly furnished the fol-
lowing information regarding his experience in chestnut graft-
ing:

“ My experiments thus far have been mostly with such
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varieties as Numbo and Paragon, which are of the European
type and have not united as readily with our native stoclf')
the ]:;panese varieties we have tested. s

“In the spring of '97 we put in about 600 inni
when the leaves were just sprouting on the ’sfo%lr(zfgsr;cll)?i%:ir;lrll;ﬁg
up a weelf or ten days later. The cions were perfectly dof
mant, having been kept so on ice. Fufly 50 per cent. of them
§tarted to grow, but after attaining a growth of from four to six
1pches many of them died out, so that about 25 per cent. only
ll'ved and grew through the season. Of the Japanese va-
riety, Reliance, about 75 per cent. made a good growth, and
two of these cions are now fruiting freely this year. ’The
‘stocks were mostly sprouts one to two inches in diameter :

cleft, ‘saddle,” and ‘ tongue ’ grafting were practiced ‘cleft;
grafting being the least successful. ;

“From our own experience here and observation in the
Pennsylvania nut orchards, I am under the impression that
tongue grafting on small stocks, not over a half inch in diam-
eter, is likely to prove the most successful.”

Mr. N. S. Platt was asked to give an account of his chestnut
grafting. He kindly replied as follows:

“I have grafted only three kinds of chestnuts, the Paragon,
Numbo, and Japanese. The young wood of the Paragobn is
coarse and angular, and cions are not so easily set in a cleft
or bark graft as the Numbo, which has slender long-jointed
: WOOd.' The latter variety I usually set by paring the graft on

one'51de, leaving the pared portion long and slender and in-
serting it under the bark on one side of the stock.
. ‘f I used stocks about five-eighths to three-fourths inches
in dla:meter where the cion was inserted. The graft, when set
in th.ls way, needs to be supported by tying to a stake from
the time it has grown five or six inches till the end of the sec-
ond year, to prevent it from blowing out; by that time the
junction is usually strong. (

Some Japanese grafts that I set in the top of a large tree,
perhaps ten inches in diameter at the ground and four inches
where grafted, grew for a year or two, but the junction was not
good between the two, and all failed. !

“I have usually splice-grafted the Paragon, using strips of
waxed cloth and sometimes tying raffia over the cloth to bring

all snugly together. As soon as the graft and stock enlarge
the raffia must be cut. ’

CHESTNUT GRAFTING. - 287

« For stocks I have gathered nuts myself and planted them;
have purchased and planted Paragon nuts, and have purchased
one year sweet chestnut seedlings from Ohio. Have had all
these in nursery rows and grafted them there. I put Paragon
graits in Paragon stocks, but also put Paragon and Numbo
into both native and Ohio stocks. The union of graft with
stock has been good with these two kinds in all the stocks
used. The Paragon stocks were the more rapid growers, but
the graits lived no better and made no better union in Para-
gons than in natives. I set one hundred or more buds, but all
failed. Grafting at the surface of the ground and root grafting
were also failures. I employed Thomas Meehan & Sons to
root graft and plant 1,000 stocks, I agreeing to take all that
grew at a certain price. Mr. Meehan said to start with he did
not know what could be done, but that he had an expert grafter
and would like to try. At the end of the season he wrote me
that he could find but two alive. The most of my grafting was
done in the nursery rows, and to get trees for sale I preferred
to graft three feet high and liked a stem one-fourth to three-
fourths inches in diameter where grafted ; if the former size, I
would use the splice graft; if larger, the bark graft.

“ Have sometimes had fifty per cent. of grafts start to grow,
though often not more than thirty-three or twenty-five per
cent. Have uniformly kept the cions in ice-houses lying flat
on the ice, till new growth on the stocks is one or two inches
long. For cions have used wood grown the previous season,
also some a year older that contained good buds or spurs.
Have found the after care during the first season almost as im-
portant as the grafting. The chestnut graft seems to need a
full supply of sap till at least half the first season is passed, and
it must have it or it will dry up in the midst of growth. See to
this by keeping off robber shoots and by cutting off additional
branches if there are any, even though in full leaf and growth.

“ One of my first trees to graft was a wild tree about six
inches in diameter, and in it I set cions in about eight stocks.
Cions lived in about two-thirds of the stocks, but because I
gave them no help all died in mid-summer. If I had cut off
additional branches after growth had commenced, it would
probably have saved them.”

Conclusions. — Though the chestnut cannot be grafted as
successfully as the apple or pear, about 50 per cent. of good
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cions can be made to grow g
g on proper i i
don; carefully and at the right tiﬁxc.p sisroim i b

“rom a single season’s experience ( i
. ; 1898) it would appea
;iloaltn tlilqz yb;e;’il tltmfj' for gr.iiftmg chestnuts in this vicinﬁg i;
1to June 15th.  Early set cions mad

until about May 20th. Grow skl e
5 et y . Growth on t}}e stocks was then well
'Doh not remove all the foliage from around the graft at first
as‘%t S ou_ld‘be shaded f'or a time ; otherwise the stock may bé
seuougly injured or entirely killed by the sun. This injury is
most likely to occur where the stocks are large. Many of the

cions will need supporting, after growth begi :
be broken off by strong winds. ot egins, or they will

The best union results from “ whip ** or 1

on small stocks. e S

' € heshmt Liteffature. — If the reader desires further informa-
tlfon on thIS' slub}jlect, or to acquaint himself with the practices
of commercial chestnut growing, he should :
T g g ould consult the follow-

The Nut Culturist
e rist, by A. S. Fuller, Orange Judd Company,
Nut Culture, Division of Pomology, U. S
; ) SBLRSIEID, i
Agriculture, Washington, D. C., 1896.gy e
Nuts for Profit, by J. R. Parry, Parry, N. J., 1897.
. .The European and Japanese Chestnuts in the Eastern
nlteq States, by G. Harold Powell, Bulletin 42, Delaware
Experiment Station, Newark, Del., 1898.

) The. author wishes to express his thanks to all who have
axded'hls \york, especially Messrs. Hale and Platt, who kindly
supplied cions, and have contributed written accounts of their
own experience in chestnut grafting. ‘

' grafting
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ON THE AVAILABILITY TO GRASS OF NITROGEN
IN FORM OF NITRATE OF SODA, COTTON-
SEED MEAL, AND FINE HARD BONE.

By E H. Jenkins axp W. E. Brirron.

These experiments were made in galvanized iron pots,
wired on the upper edge, eight inches in diameter and twelve
inches deep. The bottom is slightly concave, and in the cen-
ter of the bottom is a hole with a collar three-fourths of an inch
in diameter. The pot is supported on three iron legs, so that
the lowest point of the collar is two and one-half inches above
the platform on which the pot stands. These pots are like
those used in experiments described in our earlier reports.
The soil used was a very sandy loam from a field which, it was
stated, had not been manured, fertilized, or cultivated for many
years. Six determinations of nitrogen in samples taken from
as many different parts of the heap of soil which had been
screened, mixed and ready for use, gave the following per-
centages of nitrogen: 0.097, 0.100, 0.100, 0.099, 0.099, 0.098.
Each pot contained twenty-nine pounds of soil and 13.022
grams of soil-nitrogen. Each pot had an area of very nearly
1-125,000 of an acre.

To the soil of each pot was added 9.5 grams of precipitated
calcium carbonate (containing lime equal to one ton of slaked
lime per acre), 1.8 grams of muriate of potash, equivalent to
about 500 pounds per acre and 1.2 grams of precipitated phos-
phate of lime (containing phosphoric acid equal to that in about
1,000 pounds of acid phosphate per acre), besides the nitro-
genous fertilizer as indicated in Table a5

The three nitrogenous matters used were nitrate of soda,
15.89 per cent. of nitrogen; cotton-seed meal, 7.40 per cent.,
and Rogers & Hubbard’s pure raw knuckle bone, with 3.67
per cent. of nitrogen. These materials were all sifted to pass

~ circular holes one-fiftieth inch in diameter.

The quantities supplied to the soil of the several pots are
given in Table I.  They were equivalent to the following quan-
tities per acre: .

Nitrate of Soda, 461 lbs per acre, and 231 pounds per acre.
Cotton-seed Meal, [o7o% M £ 496 ** &
Bone: 1.990 o 995 .

The quantities of fertilizer-nitrogen were alike, whether ap-
19
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plied in form of nitrate, cotton-seed meal, or ground bone.~ In
gach pot were ﬁ}‘st placed fourteen pounds of the soil under
experiment. With fifteen pounds of the soil were carefully
mixed the fertilizers mentioned above, and this mixture was
then filled into the pot, great pains being taken to pack the soil
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, and stood till
June 10th 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
clippings which had been already made, and again in the fall
it was determined in the next three clippings. The first three
clippings were made on March 31st, April 27th, and June 7th.
" The three later cuttings were made July 11th, Aug. 29th, and
Oct. 1st. After the last cutting the growth was very slow,
and the grass in every pot looked yellow, as if starving. A sev-
enth cutting was, however, made on Jan. 7, 1899. The follow-
ing table presents the results of this experiment:
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TapLE I. ON THE AVAILABILITY TO GRASS OF NITROGEN
IN NITRATE oF Sopa, COTTON-SEED MEAL, AND FINE,
Harp, RaAw BONE.

EXPERIMENT OF 1898.

|

IST THREE 2D THREE ‘ 7TH 'I“OTAL

4 - CurTings. | CurTings. | CuTTiNG. | CROP.
P d At o

. | Nitrogenous 2 3 ; : : “
& ilizer. Rl ot = o D I T o g
Z= | Fertilizer g§ a E,.-EB w:’c_" E‘f‘n wé” 2,_"% mbg" afdn w;o:o
2| 8 B £ ¥2| B2 |iE BR IE| G4 IF| ER

& | S | " At 2 S I R S e

357 GrasslNothing 0.00 0.00[10.6|.3795|14.9|.3248/1.7/.035627.2|.7399
358 . “ 0.00| 0.00/11.4|.3887|16.3|.2950|I.4|.0282(29.1|.7119
359 i 0.00| 0.00/12.0|.3972(17.4|.3149/1.8|.0343(31.2|.7464
360 * s 0.00| 0.00/10.9(.3793|13.4|.3015/1.8|.0367/26.1|.7175
361| * |Nitrate of Soda| 461| 2665|17.4/.5933(18.7|.3441|1.9|.0351 38.0[.9725
362 g 461|.2665/18.4|.6072/16.9|.3262|1.4].0308|36.7|.9642
3630 45 231(.1333[12.8|.4646[16.1/.3349|1.7|.0340|30.6|.8335
364, * i 231|.1333/13.3(.4748|15.0| 3315/1.1/.0245/29.4 .8308
365/ ¢* Cot. Seed Meal| 9g1|.2665 14.0|.5256|14.9|.3099 I.4/.029330.9 .8648
366| o 991|.2665/13.6(.5086(14.5|.31901.4/.0312(29.5 .8588
3671 = 496|.1333/12.0|.4500|14.9|.3218/1.8/.034028. 7 .8058
368 ‘¢ % 496|.1333/12.4|.4662|15.3|.3322/1.5/.0292/29.2 .8276
370, * !Ground Bone [1990|.266512.0(.4044|14.1|.3017 1.6 .0374 27.7|.7435
FTLL 48 £¢ 995(.1333/12.5(.3988/11.8 .2714‘1 .2|.0255/25.5|.6957

Examination of the table shows that the soil alone, without
nitrogenous fertilizer, yielded in the year’s cropping, seven
cuttings, from 26.1 to 31.2 grams, an average of 28.4 grams
of air-dry crop, and from .7119 to .7464 grams, — an average
of .7289 grams — of crop-nitrogen. The first three cuttings
took an average of 11.2 grams of air-dry matter, with .3862
grams of nitrogen ; the next four cuttings took more air-dry
matter, 17.2 grams, but less nitrogen, .3428 grams.

That is, the first three crops had 3.45 per cent. of nitrogen,
the next four only 2.00 per cent.

An application of nitrate of soda at the rate of 460 pounds
per acre, pots 361 and 362, yielded in the year’s cropping 37.4
grams of air-dry crop and .9683 grams nitrogen. Deducting
what was cropped from pots which had no nitrogenous fer-
tilizer we have 9.0 grams of air-dry crop and .2394 grams nitro-
gen as the added yield from the .2665 grams of nitrate-nitro-
gen in the fertilizer. That is, 90.0 per cent. of the nitrate—ni.tro—
gen of the fertilizer was recovered in the crop, and the weight
of crop was increased by 31.7 per cent.
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The percentage of nitro i
| gen in the first thr i
3-35 and in the subsequent cuttings only 1.90 pe:r ccl;;t:ngs was

Use of one-half th i -
foinde S pofttsa;fg;e:i;iszfog‘lt of nitrate, or 231
30.0 grams of air-dry crop, Contain.iﬁlg 8?21‘,e b ylel.d of
gen. Deducting the crop from unfertili-ze‘d glframs o mtTo-

1.6 grams of crop and .1032 s of ni soil thee Fena s
from .1333 grams of ﬁit.rat‘i- g:a ® 0t nitrogen 2s the incsefss
774 per cent. of Ehc nit1‘atc—nnilti“ll)ogeei:1 l?tgheffem!lzer' et
ered in the crop, — a smaller pr%por(iionlihemhzler el
quantity of nitrate was used. gabeis - dO-Uble

. Here, as before, the earlﬂier crops weighed less but had more
mtrogen than the later. The percentages of nitrogen were in
the first three cuttings 3.50, and in the subsequent cuttings
2.14. These figures show that an addition to the soil of nitro-
gen in' the form of nitrate of soda at the rate of 460 pounds per
acre, increased the yield of grass nearly one-third oyer wgat
t}}e same soil yielded without nitrogenous fertilizers. Abot
nme—ter_lth§ of the nitrogen put on in the fertilizer was takéu
off again in the first year’s cropping. Only one-tenth was
lost or left in the soil, roots, and stubble. '
: On the other hand, 231 pounds of nitrate of soda per acre
increased the crop by about one-eighteenth (5.6 per cent.).
A little less than ecight-tenths of the nitrogen put on in the
fertilizer (231 pounds of nitrate of soda per acre) was taken off
again in the cropping. Two-tenths were lost or left in the
soil.

An application of cotton-sced meal, at the rate of 9go
pounds per acre, yielded 30.2 grams of air-dry crop and .8618
grams of nitrogen. Deducting what was cropped in pots
which received no fertilizer-nitrogen, there is left 1.8 grams
of air-dry crop and .1329 grams of crop-nitrogen to be at-
tributed to the .2665 grams of fertilizer-nitrogen in the cotton-
seed meal; 49.9 per cent. of the fertilizer-nitrogen has been re-
covered in this crop, while the crop had been increased by 6.3
per cent. The percentage of nitrogen in the first three cut-
tings was 3.67 and in the following cuttings 2.14 per cent.

The total yield of air-dry crop from the smaller application
of cotton-seed meal, 406 pounds per acre, was 29.0 grams, with
8167 grams of nitrogen. Deducting as before the yield of the
soil without nitrogenous fertilizers, we have 0.6 grams of crop
and .0878 grams nitrogen as the added yield produced by the

-~
‘
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.1333 grams of fertilizer-nitrogen; 65.9 per cent. of the fertil-
izer-nitrogen has been recovered in the crop. DBut the total
yield has been increased by only 2.1 per cent.

As before, the first three cuttings contained most nitrogen,
3.75 per cent., while the later cuttings contained only 2.14 per
cent.

The last two pots of the series, Nos. 370 and 371, received an
application of fine and hard raw bone; one at the rate of 1,990
pounds per acre, the other at half that rate.

As noted above, the four pots to which no fertilizer-nitro-
gen was added, yielded an average of 28.4 grams of crop, con-
taining .7289 grams of nitrogen. Neither pot to which bone

- was added yielded as large a crop as this,—the amounts are

27.7 and 25.5 grams, — one of them yielded slightly more nitro-
gen than those which received no fertilizer-nitrogen, viz., 0.7435
grams, and the other slightly less, viz., 0.6957 gram. So that
the nitrogen of the bone has increased neither the air-dry crop
nor the crop-nitrogen appreciably, while that of nitrate of soda
and of cotton-seed meal had a marked effect.

It appears that the effect of the nitrogenous fertilizers on
the amount of crop-nitrogen was shown chiefly in the first
three clippings. In the second half of the year the yield of
nitrogen was not very much larger on those pots which had re-
ceived fertilizer-nitrogen than on those which had received
none.

But, on the other hand, the gross yield of air-dry crop was
considerably greater in the latter part of the year than in the
early part immediately following the application of the nitro-
genous matters.

These facts appear in the following statement:

TapLE II—EXPERIMENTS OF 1898, GRASS,
CRrROPS AND CROP-NITROGEN HARVESTED IN THE Two HALF-YEARS.

T
FERTILIZER NI1TROGEN. | Ni1TROGEN HARVESTED. AIR-DRY Crop HARVESTED.

In Second ‘In First Half-| In Second

Amount. |In First Half-

In Form of | Pounds per Year. Half-Year. & Yeoir Halt-Year.
| Acre. Grams, Grams. | 3
51 v fethu iy e ML T S

None, . d . .38062 .3428 11.2 ‘ : e
Nitrate of Soda, . 461 .6002 | .3681 | . 1I7.9 ‘ 19 5
¥ o o 231 | .4697 | S362E -1 S 38T 16 9
Cotton-seed Meal, | 991 L5171 | .3497 ‘ 4.1 16.1
& e o 496 | .4581 .3586 | 12.2 | 16.8
Raw Bone, . 5 1,990 . 4044 .3391 | 12.0 15.7
£ 7 995 .3988 .2969 12.5 13.0
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Immediately after the last cutti
with the same forms of nitrogen ti}lllligclsl}t?1£; i)sriw ?—;zlﬁop-drezssed
and t‘he experiment is continued. The surfacge of }t]lllecsi;;egé
now in most cases nearly ¢ i i '
S SHCAG e gfetsvere(l with a sod which has grown

These tests illustrate ai i
ey B b nOtegt:trtam facts regarding plant-food
o ﬁfz}i a;;i r};o;cs f;gf C(l)jntamlrllg twenty-nine pot.md.s of soil

1ore than thirteen grams of soil-nitrogen :
Ze';l?tuig;jgz(]ls;;li-stlmate, to produce thirteen maximum crops:

Yet this soil cannot produce a single large crop, and in
nearly an entire year, under very fayorable conditions, has not
yielded to the crop more than one-seventeenth of the ’nitrogen
it contains. This fact well illustrates the inert character of
the nitrogen in this soil. Again, an addition to this soil of
2665 grams of nitrogen in a quickly available form, increased
the air-dry crop by nearly one-third. Yet this quantity of
nitrogen is but one-fiftieth of the nitrogen originally in the soil ;
an amount almost too small to determine with :qccuracy bx:
chemical means. L

That is, an amount of fertilizer-nitrogen in the soil, which
can barely be detected in the soil by chemical analysis, may
vet be enough to make the difference between a g'ood crop
and a poor one. -

As the applications of fertilizers were planned to corre-
spond to the amounts which might be applied to equal areas
of grass-land, it is worth noting how the crops correspond.
If we multiply the crops by 125,000 and divide by 454 to reduce
grams to pounds, it appears that from the pots which received
an abundance of phosphoric acid and potash, but no nitrogen,
we harvested at the rate of 7,351 pounds per acre of air-dry
crop (much dryer than ordinary hay at harvest), or 3.6 tons.
Where nitrate was put on at the rate of 460 pounds per acre
we harvested in one case 9,939, in the other 9,719 pounds of
hay,—9,879 pounds on the average, or about 4.9 tons per acre.
Of course the chance for error is large in calculating yields
per acre from such small areas, but the results indicate at least
that our crops were larger than could be expected from similar
areas in the field.

Strict comparison cannot be made between these pot cul-
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tures and meadow-land because on one hand the trials went on
without break from Feb. 17th to Jan. 7th, and under conditions
of temperature, illumination, and water supply that were, on the
whole, more favorable than could happen out-of-doors. On
the other hand, the sets at first covered but a small portion of
the surface of the soil, and they have not only yielded the crops
whose amounts have been stated, but they have also nearly or
wholly covered the soil with turf and penetrated it exten-
sively with their roots. Accordingly the results of this first
year's growth are but partially represented in the harvested
crops. In all the pots a considerable amount of soil-nitrogen
has already become root and turf-nitrogen, and no doubt much
of the fertilizer-nitrogen not recovered in the harvests has been
appropriated by the plants and will benefit future crops. The
grass is now established, and the second year of its growth
may be expected to show a better effect from the fertilizers,
unless it suffers for want of the resting period which grass
under natural conditions experiences during our winter sea-
son.

In these tests where nitrate of soda was used at the rate of
461 pounds per acre (73 pounds of nitrogen), Qo per cent.
of the fertilizer-nitrogen was recovered in the crop. From an
equal amount of nitrogen in form of cotton-seed meal, 50 per
cent. of the fertilizer-nitrogen was recovered, while from an
equal amount of nitrogen in fine hard raw bone not more than
5.0 per cent. was recovered.

When half the quantities of nitrogen named above were
used the following percentages of the fertilizer-nitrogen were
recovered in the crops: From nitrate of soda, 77 per cent.,
from cotton-seed meal, 66 per cent., from bone, none.

A small part of the nitrate-nitrogen, about half of the cot-
ton-seed meal nitrogen, and nearly all of the bone-nitrogen
has not been recovered in the crops. This is either in the roots
of the grass which are still in the soil or it has been removed
from the soil by microbe action and has passed off in gaseous

" form; or it is in the soil, perhaps, in available or, more likely,

in rather inert forms. AR
As regards the inefficiency of the bone as a fertilizer it

should be remembered that in these trials the hardest, most
compact, and, therefore, least alterable variety of bone was pur-
posely chosen. It is not improbable that the grass waould
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have'do.ne better with a considerabl
and 1t_1s certain that a softer and
have yielded nitrogen much more rapidly and abundantly. The

Y greater supply of water,

result shows, however, that hard bone dust requires either to

be partially rotted or steamed or else tréated with sulphuric

acid before applying to sandy or light-loamy soils if profitable

i. e., quick returns are to be expect i
- ed from its use
tilizer. F T s

more porous bone would’
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EXPERIMENTS IN CURING AND IN FERMENTING
TOBACCO.

By E. H. JENKINS.

These experiments are in continuation of those begun in
1897, and described in the Twenty-first Report of this Station,
p. 223. ‘Lhe cured crop of 1897 was destroyed by fire before it
had been fully examined as to its quality.

In 1898 a new barn was built on the land of the Connecticut
‘l'obacco Experiment Company, in Poquonock, where our ex-
periments have been hitherto made.

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,
and this, in turn, is covered with earth. On the front, near the
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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
point. From the stove, and through the air-space, a smoke
pipe seven inches in diameter passés under the sill and into the
!Jarn .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 thf;
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
b_rick 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 one
can send all the smoke through the smoke pipe direct, and the
hot air from the hot-air chamber, through the flues; or the
products of combustion can be sent through the hot-air pipes.

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.

The land, a little less than two acres, was dressed in the
spring of 1898 with 2,000 pounds of castor pomace, plowed in
early, 3,000 pounds of cotton-seed meal, and 1,600 pounds of
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cotton-hull ashes applied broadcast, near planting time, and
1,000 pounds of Swift-Sure Superphosphate, put on as a
* starter 7 in the rows just before setting time.

The crop was set about the tenth of May. The harvest gen-
erally in the state was a large one. This particular piece, how-
ever, suffered from drought, and nearly stopped growing for
two weeks, when it had reached about two-thirds of its full
height. Then, with abundant rain, it finished its growth, but
the crop was a light one, — about 1,250 pounds per acre, —
and the quality was rather poor.

1t is worth noting that the dry weather immediately fol-
lowed the last cultivation with the Prout hoe. If showers had
followed this cultivation, the crop would have been a normal
one. Or if the cultivation had been omitted, or done with a
very shallow cultivator, the following dry weather would have
done much less harm. The Prout hoe, when the plants were
well developed, pruned the roots so much that in a dry time they
could not supply what water the plants needed. After the
plants are three feet high or more it is probably safe to till very
shallow. Deep cultivation at that time, if followed by abundant
rain, will do no harm, but if followed by dry weather may set
back the growing crop. On July 29th the crop was put in
the barn.

On the west half of the barn the lath were hung six inches
apart, from top to bottom of the barn. On the east half they
were seven inches apart on the two lower tiers and six inches
on the upper ones.

On July 3oth, at 4 p. M., all doors and ventilators were
closed, except the two in the gable ends, and fire was started
in the furnaces. The heat was well distributed by the flues, the
temperature inside was brought to 80-87, while without it
ranged from 69 to 74, with fog or rain.

It had been assumed that sufficient air would enter the
building below through cracks between the boards and under
the sills. A careful examination of the tobacco, however, on
August 5th showed that, particularly near the outside on the
sides and ends, the circulation was insufficient, the leaf was not
drying sufficiently, and in one or two places water had con-
densed on the leaves. All the ventilators and doors were im-
mediately opened, the weather being fair, and the whole was
brought into good condition again. The boards below the sill
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THE FERMENTATION OF TOBACCO IN BULK.
By E. H. JENKINS.

"l‘he nature of the fermentations which take place in the
curing, fermenting, and aging of leaf tobacco has been re-
cently studied by Dr. Loew of the United States Department
of Agriculture, whose conclusions are given in a report (No.
59), “ On the Curing and Fermentation of Cigar Leaf To-
bacco,” issued by the United States Department of Agricul-
ture.

Dr. Loew finds that, — contrary to the statements of Suchs-
land and others, — the fermentation of tobacco is not caused
by bacteria, nor is the aroma of tobacco due to the action of
specific bacteria.

Fermenting tobacco, when it has the proper content of
moisture, from 18 to 25 per cent., is germicidal in its action,
and few if any microbes are found on freshly fermented leaves.

The principal changes that take place in the curing and fer-
mentation are due to the action of soluble ferments or enzymes
found in the plant while growing, and perhaps while wilting
after the harvest. The enzymes are chemical bodies, — not
living organisms, like bacteria or molds, — which, under
proper conditions, cause extensive chemical changes in bodies
associated with them. A familiar example is the enzyme of
malt, called diastase. Malt, by reason of this diastase, can con-
vert many times its weight of starch into a sugar.

In the fermentation of tobacco leaf the main changes are
caused by two oxidizing enzymes alone, by the agency of which
the oxygen of the air is made to unite with various compounds
contained in the leaf. The development of color and aroma is
due principally to the action of these oxidizing enzymes.

Dr. Loew finds that one of these is no longer able to act
when it is heated to 149°-151° Fahr., while the other is ren-
dered inactive only by a much higher temperature, 188°-190°
Fahr.

These observations of Dr. Loew, which it is to be hoped
will be supplemented by further studies, are of the greatest in-
terest and importance to growers and packers of leaf tobacco.
Tt has long been known that tobacco, if packed too closely,
will not ferment properly ; which is readily understood if fer-
mentation is an oxidation process, requiring the presence of
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air, which too close packing almost entirely excludes. It _is
a question whether, under our usual methods of packmg in
cases, sufficient air is always present for fermentation, until by
drying in the cases the leaves have shrunk somewhat, and thus
admitted air. .

If these enzymes or ferments are the controlling factors in
fermentation, it is of importance to study their occurrence and
the things which favor their presence, and especially their ac-
tivity in the cured leaf. , :

In the Northern States wrapper leaf tobacco is, almost uni-
versally, fermented in cases. The sorted leaves, tied by thﬁ?ll‘
butts, with an inferior leaf, into ** hands,” containing from thir-
teen to twenty or more leaves, are carefully packed in cases,
with the aid of a press, each case containing about 300 pounds.
This is done during the winter and early spring, and these cases
are piled three or four high in warehouses, usually unheated,
where they lie over one summer. They are turned over once
or twice during the time, and in the early fall samples are drawn
and the cases are sold to manufacturers or dealers by the
sample. It is believed that little fermentation goes on till
early summer. Tobacco fermented or “ sweated ” in this way
cannot, therefore, be sold to manufacturers till a year after har-
vesting. : 4 ¢

Tt cannot be examined during the fermentation or ™ sweat
to see if it is taking damage of any kind, and the success of the
process is always in doubt until it is done and the cases are
stripped in the fall.

In the Southern States, in Cuba and in Sumatra, leaf to-
bacco is always fermented in piles or “ bulks,™ which are con-
stantly examined and frequently turned over and rebuilt. The
skillful operator can see at once if the operation is not going
as it should, and can frequently correct the trouble.

Formerly, when leaf having a dark color was in demand,
Connecticut packers sometimes forced-sweated ”’ the leaf,
which had been previously fermented in the usual way. To
do this, the leaf was made as damp as was thought safe, packed
again into cases, and placed in a room where a high tempera-
ture — 100°-120° Fahr. — was maintained. In five or six
weeks the process was complete. :

During the last two years. owing to the scarcity of fer-
mented wrapper leaf in the market, packers have hastened the
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fermen.tatlon of new-crop leaf by placing the cases, packed as
usual, in rooms heated to 9o°, 100°, or even to 1302 Fahp —
depending on the packer’s idea of what might be most fa\;or-
able. Some have kept the air of these rooms quite moist, the
relative humidity being 8o per cent. e ,

. In this way the lea_f c0}11(1 be put on the market in six or
egght weeks from the time it was packed. It is too early to de-
cide whether as fine a quality of leaf is secured in this way as
by the old-fashioned and slower method. b

In order to test the method of fermenting Connecticut
wrapper leaf by the process used at the South, i. e, in a heap
instead of in a case, the crop described in the previous paper
page 299, was fermented in the following way : ;

A basement room was used for the purpose, the temperature
of which was about 80° Fahr. day and night, because of a main
steam pipe which passes through it to another building. By
means of live steam from a pet cock on this pipe, the tempera-
ture could be raised to 9o°® Fahr. or more, and the air made very
moist. By means of maximum and minimum thermometers
and a hygrometer the heat and moisture could be watched,
and with the aid of steam and occasional sprinkling of floor
and walls kept quite uniform.

On November 1st a bulk was made as follows: On the
cement floor were laid damp tobacco stems covered with trash
tobacco, well pressed down, making a layer five inches deep.
At each end were stanchions to hold the bulk, and matched
planed pine boards were put against them, next the tobacco.
About 930 pounds of tobacco, 314 pounds of top leaves, and
616 pounds of seconds (bottom, “sand ” leaves), all tied in
hands. were piled up between the stanchions. just as they are
laid in a case, the butts to the side of the bulk. .

The whole made a pile about five feet high. The top leaves
were judged to be in good condition for fermenting ; the sec-
onds were too dry, but we preferred not to apply moisture till
we had some experience with the process.

Near the bottom, center, and top of this bulk, as it was built.
were laid electrical thermometers. devised by Whitnev and
Evans and kindly loaned to us for the pirpase by Professor
Whitney, chief of the Division of Soils, United States Depart-
ment of Agriculture. By this means, with a special telephone
instrument. the temperature can be taken at any time without
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disturbing the bulk at all. The top and sides of the bulk were
covered with stems and trash tobacco, held in place by a few
scantling. ' .

During the fermentation the temperature of the room aver-
aged 82°, and after a few days’ experience in regulating it,
ranged from 77° to 85°. The relative humidity averaged 80
per cent., ranging from 75 to 9L.

The temperature of the top of the bulk rose to 100° Fahr.
in nine days, or at the rate of four degrees in twenty-four hours.
The temperature of the center rose to 102° Fahr. in the same
time, at the rate of four and one-half degrees in twenty-four
hours. The temperature at the bottom in the same time rose
to 79° Fahr., or less than two degrees per day.

Very soon after the tobacco has become warm by reason
of the fermentation, it develops a very characteristic sweetish
odor, reminding one of that of beeswax, or perhaps of plug to-
bacco. There is absolutely no smell of ammonia at this stage
of the process, but as the temperature of the bulk goes down
aiter the active fermentation is over the sweetish smell grad-
ually diminishes, the tobacco within the bulk develops some
ammonia, and the leaf begins to acquire the odor of fermented
tobacco.

The bulk was now made over, putting what was on top be-
fore at the bottom of the new bulk. The bottom of the first
bulk was at the top of the second, while the center of the first
bulk was at the center of the second. The hands were shaken
out to prevent the leaves from becoming matted together.

The temperature of the top of the new bulk rose to 102°
Fahr. in five and one-half days, or at the rate of four degrees in
twenty-four hours. ;

The temperature of the center, which fell to 92 in making
over the bulk, rose to 982 Fahr. in four and one-half days,
little more than one degree daily, while the temperature of the
bottom (which had been the top of the first bulk) fell in mak-
ing over the bulk to 86° Fahr., and rose to 89° in six and one-
half days.

From this time, about November 18th, the temperature
slowly and steadily declined till December oth, when the tem-
perature readings were discontinued, although the tempera-
ture and humidity of the room were kept constant. On this

20
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datp the temperature of the top and middle of the bulk was
93"’L‘ghr., and of the bottom 85° Fahr,

I'his bulk stood till January 4th, when the top leaves were
separated, cased, and sent to a dealer far sale. They were still
quite damp, easily handled, and had lost in the fermentation
only 4.4 per cent. of their weight. < We are informed by the
deale;r that they have since lost weight considerably by drying
out in the case, as was to be expected. The leaf was pro-
nounced _by. him well sweated; it had lost the sweet smell so
characteristic of fermenting tobacco and looked and smelled

like old leaf. It had nothing peculiar about it different from
leaf fermented in the usual way.

We were advised to dampen the seconds and try fermenting

]tl}]lzlirilnf;rttl}lleer, I;R:ll'llll(ch we did, applying very little ‘moisture, and
on January 4th. The temperature rose
scarcely at all, and on January 14th the leaves were made quite
moist by blowing and a new bulk built. The ter
from 79° Fahr. to 100° Fahr. in four and one-
more than four degrees per day, and then san

On February 6th the tobacco had entir
smell and was giving off ammonia. It was then case
away for sale.

We next undertook the fermentation of the wrappers,
the way above described. They were in rather “ high case,”
fully as damp as was deemed safe, and contained 27.5 per cent.
of water. :

The bulk contained 1,305 pounds, and was built January
13, 1899. The top and sides of this bulk were covered with
woolen blankets, two-inch plank being laid on top of the bulk,
and the whole pressed down by the weight of several persons.
The temperature of the room averaged about 85° and the rela-
tive humidity 85 per cent. during the first two weeks, and from
then on the temperature averaged 80° Fahr., and relative hu-
midity 70 to 75 per cent. The temperature of the tobacco in
the bulk was as follows:

. Jan. 13. Jan. 18. Increase. Increase per Day.
Top of bulk. 719 093° 22° 414°
Center of bulk, 65° g1 26° £0
Bottom of bulk, 68° 82° 14° gL

On the 18th the bulk was built over, putting at the bottom
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of the new bulk what had been at the top of the first one, and
shaking out the leaves which were inclined to mat together.
The temperature record of this bulk was as follows:

Jan. 18. Jan. 24 Increase. Increase per Day.
Top of bulk, 84° 98° 14° 4°
Center of bulk, 86° 99@ 13% 4°
Bottom of bulk, 89° 912 29 /

On the 27th mold was found on a few hands next the
blanket, on the top of the bulk where the blanket had been wet,
and fearing there was more beneath, the bulk was again made
over. No more mold was found.

The temperature changes from this time on were as fol-
lows :

Jan. 27. Feb. 6. Increase. Increase per Day.
Top of bulk, 82° 95° 132 e
Center of bulk, 83° 93° 10° 1.0°
Bottom of bulk, 84° 81° —3°

From February 6th the temperature steadily and slowly de-
clined throughout the bulk. On February 27th the bottom
temperature was 78°, the center 84°, and the top 89°. The
air of the fermenting room was then allowed to cool gradually
to 70°, and became dryer as the tobacco was pronounced well
sweated.

The tobacco remained in this bulk until March 27th, when
it was cased and shipped. At this time it had nearly lost the
characteristic sweet smell of fermenting tobacco, and had a
slight smell of ammonia. During the fermentation it lost
about 8 per cent. of its weight.

The leaf was examined by a dealer in leaf tobacco, and by
a cigar manufacturer, both of whom found it *“ well-sweated,”
not distinguishable from leaf fermented by the usual methods,
and having an odor of old tobacco, quite different from the leaf
which had been fermented at a high temperature in cases.

These observations indicate that high temperatures, 120°-
130°, are not at all necessary for the rapid fermentation of to-
bacco, and that our Connecticut leaf will ferment perfectly well
in piles instead of cases, and when the process is complete, will
be moist enough to be readily handled and cased down.
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ANALYSES OF FEEDS.

The following feeds have been examined by Messrs. Win-
ton, Ogden, and Mitchell, at the request of those named be-
low, who have sent the samples to the Station :

10847. Blatchford’s Calf Meal, made by E. W. Blatch-
ford & Co., Chicago. Sent for microscopic examination by
th_e Maine Agricultural Station. Mr. Winton found it to con-
tain a large proportion of linseed meal; bean products (hulls
and starch identified), wheat (wheat starch and hairs identi-
fied), and fenugreek were also found. : :

~Dr. Woods states that the sample has the following compew b
sition : &g

Water, . A : : § . ) 7.70
Ash, ¢ ; . 3 5.46
Protein, . . : g g g i 2eTEs
Fiber, : : t . g 3
Nitrogen-free Extract, . . z -z

Fat,

Of two samples of ““ wheat-flour ” sent by
gore, State chemist of Mississippi, one was fo
ton to consist wholly of wheat, the other
quantity of corn starch. i

10231. Chicago Gluten Feed. St
Hamden Plains. Sampled and sent by J
den. '

10823. Gluten Feed, sent by
Berlin. 4E5e,

10229. The H. O. Co.'s Dairy
Davis, New Haven. Sampled and sent by E. 7
Hamden. s
10230. Quaker Oat Feed. Stock of Abner Hendee, New
Haven. Sampled and sent by E. A. Bradley, Hamden.

1o155. Chaff. Sent by A. N. Farnham, New Haven.
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Chicago Quaker
Gluten Giuten H. O. Dairy Oat

Feed. Feed. Feed. Feed. Chaft.
10,231, l0,823. 10,229. 10,230. 10,155.
Water, . . : 3 6.81 1045 6.14 5.74 7.41
Ash, 5 - - . .95 2.81 4.57 5.40 10.02
Protein, . = . i 2388 14.81 20.38 11.75 7:75
Fiber, . 3 : 3 7.26 7 94 12.29 11.44 24.95
Nitrogen-free Extract, . 56.11 53.96 52,00 61.64 47.52
Fat (Ether Extract), . 499 10.03 4.62 403 2 35
100.00 100.00 100.00 100.00 100.00

‘WATER-FREE.

Ash, 5 3 : : 1.02 3.14 4.87 573 10.82
Protein, . I ! ., 25,63 16.55 21y 12.47 8 37
Fiber, . 3 3 ¢ 7.79 8.87 13.09 12.14 26.95
Nitrogen-free Extract, . 60.21 60.24 55.41 65.39 51.32
Fat (Ether Extract), . 5.35 11.20 4 92 4.27 2.54

100 00 100 00 100.CO 100.00 100 00

A large number of “ Feeds ™ are now on the market, being
residues or by-products from some manufacture. Thus the
gluten feeds are by-products of starch and glucose manufac-
ture; H. O. Feed and Quaker Oat Feed come from factories
where certain “ breakfast foods " are prepared. The first ques-
tion with the feeder should be, are they concentrated feeds, con-
taining decidedly more nitrogenous matter, protein, than be-
longs to corn-meal ?  If not, it seldom if ever pays to buy them.
The feeder should raise his own ensilage, corn fodder and corn-
meal. The use of boughten feeds is to supplement home-
grown products by increasing the proportion of digestible pro-
tein in the ration. This cannot be done with feeds which, like
corn meal, contain no more than ten or eleven per cent. of pro-
tein. If the prepared feeds do not contain more protein than
wheat bran, sixteen to eighteen per cent., it is still a question
whether it will not pay better to buy a standard article, like

“wheat bran, which has been thoroughly proved in dairy prac-

tice, than to try these new preparations.
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TESTS +OF THE VITALTLY

OF  VEGETABLE
SEEDS. :

5y E. H. JENKINS.

Since November, 1897, three hundred and thirty-three
samples of seed have been examined as to their vitality. This
work has been done chiefly in the interest of seed growers and
seed dealers in this State, and has been executed for th
part by Mr. V. L. Churchill. _

The methods of testing adopted by the A
American Agricultural Colleges and Experimen
been closely followed, and the standard
have been used. B

Table I presents the average, maxii

~tality of all the seeds tested at the Station
methods. The age of the seeds given in the
ported by the seedsmen or growers who sen
samples were in all cases drawn by the persons se:
Since the samples were sent by the seedsmen for th i
formation, and it was understood that the results of the t
were not to be published as representing the character of t .
goods, there was no motive for any misrepresentation as to the
age of the seed. The samples for the most part undoubtedly

represented cleaned seed as prepared for market.

TESTS OF SEEDS.

TaABLE I.— GERMINATION TESTS OF VEGETABLE SEEDS

‘ Age of Average
in c::rs Number of ll:;rfli:::ﬁ:if Maximum.
w};len ' | Samples. | of Seed
tested. Sprouting .
g & R
Beans, . o-1 9 86 5 100.0 |
-2 15 9I.1 100.0 |
2-3 8 87.0 100.0
34 15 92.3 99.0
Beets, . o-I 18 1620 W 20107 |
iGEt -2 13 175.%. |- 230.0' |
i 2-3 4 146.6 | 192.0 |
Brussels Sprouts, . 34 1 36.0 sk
Cabbage, . o-1 23 80.9 94.0
L2 9 | 78.4 | 963
| 253 3 71.5 88.0
[ 5. 374 3 74-7 91.5
4-5 2 64.9 85.8
6-7 1 63.8 ks
Carrots, o-1I 19 50.5 90.8
-2 Is | 48.7 91.3
2-3 5 43.6 54.2
Cauliflower, . o= 1 84.5
1-2 4 5T.1 88.3
= 1 77-3 ceee
Celery, . o-1 | 17 68.0 83.5
1-2 7 42.9 63.8
2=3 9 5565 79.3
? 3-4 5 55.4 63.5
Corn, Sweet, O 3 93.3 99.0
T2 MR 74.5 98.0
Eressi o—1 3 61.5 Q1.3
Cucumber, | o-1 10 86.3 99.0
-2 8 85.9 95.5
3k | 4 76.4 90.0
4-5 1 T90 T e
Dandelion, o-1 1 70.3 &
Egg Plant. o-1 I 40.0 Fias
Kale, . . e 3 85.5 92.0
Kohl Rabi, . . .| 2 Q0.1 93.5
Leek, . A g ! < | o=% 3 84.5 86.0
N 3 76.5 793
2-3 I 35.5 SR
Lettuce, o-1 235 Q0.4 100.0
1-2 23 84.3 100.0
2-3 It 74.3 98.8 |
i 5-6 1 10.3 AL
Mangel Wurzel, 0-1 2 1g0.0  203.0
1-2 3 153.0 176.0
s RSO 181.0
Musk Melon, [0 8 75.4 100 ©
-2 10 67.9 96.5
=4 - 5 454 81.0
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The * percentage ” of beet seed arid mangel wurzel sprout-

TABLE 1. — CONTINUED.
: ¥ ing, as given in the table, is nearer 200 than 100. To test the

Age of | A T > 0 ] ' 2
‘ “Seed | Percentige vitality of beet seed one hundred “ seeds " are put in the germi-
in years | Number of by pumber| Maximum. | Minj ; :
when  Samples. |7, S +[ Minimum, nating apparatus and all the sprouts are counted. As each
t 7 7 X 3 5 2 §
A P L S $oroscg, beet ““ seed ” is a fruit which may contain from two to six sep-
PR L w T arate seeds, it is evident that the possible number of sprouts
) Hoa 2 .
5 { i Ig;’ Z;‘s‘ K e8I 36-2 may be 600. To count the actual number of seeds in the one
2-3 ‘ 20 18.1 23:3 | 2:5 hundred fruits examined, which would make a true percentage
Califuis graws ' o \ 3; 5050 RS s || statement of sprouting power possible, would be extremely
) . = (o 3 g A 7
b | 9 g(,,‘;' ' 3;_3 ;gg laborious ; but the form of statement here followed is sufficiently
| 23 3 85.9 | or.5 | 87. intelligible and is justified by usage.
3-4 1 10.0 2 v
Parsley o-1 1 : S sk »
¥ 73-3 s Ml ey >
Bhitk I-2 | 4 37.1 72.0 7.8 Vitality of Ounion Seed as affected by the Age of the Seed.
i i 4 52.5 03.5 34. : . ;
-2 r 4 15.6 42.8 2_2 Since November 1, 1896, the Station has examined 110
Peas, ;:Z e ] gg'g Al B samples of onion seed of the crops of 1896, 1897, and 1898. To
Pepper, o-1 ‘ 4 766 | 89.5 2, g these, in the following table, are added the results of tests made
Pumpkin gl ; Mo in previous years, by the methods recommended by the Asso-
Radish, i g g7:; gg:g ‘7‘(2’ g . ciation of Agricultural Colleges and Experiment Stations. In
1-2 15 1 6741 87.0 | ‘319 the samples examined, the percentage by number of seed which
2-3 | 7 38.0 55.5 22.5
. g B e b sprouted was as follows :
Sa!s:fy. O=1 " I | Bo.s5 e Ziis
Spinach, C;—; “ Ig. - eBety 89.7 50.5 TABLE II.— VIiTaLITY OF ONION SEED.
= I 7250 = e & T
Squash, = [ [
: (1)—; | I: ggg 18(8):(; ?Sg \ConnectTicuT GROWN ‘ CALIFORNIA GROWN.
3 34 5 44.4 82.0 1.0, T3
Tomato, o—1 8 82.8 97.0 76.0 No. of | Per cent.| No. of | Per cent.
-9 6 86.7 9355 i Samples. | Sprouted. | Samples. | Sprouted.
2-3 1 65. o7 b |l =
3 3 73.2 96.2, | AaE |
Tamip; = i 2 92.9 96.8 | 89.0 &:.eed stated to be less than 1 yearold, | 155 723 33 91.3
1-2 4 95.8 97.8 90.5 Seed stated to be between 1 and 2 | :
34 3 76.5 01.5 | 49.8 earsiold, . 31 55.0 9 86.6
Water Melon, o-1 | 7 82.7 100 0 56.3 Seed stated to be between 2 and 3
1—2 6 39.6 77.0 o years old, . 20 18 I 3 85.9
2-3 I . 3.5 Bilg C Seed stated to be between 3 and 4 l
3-1 | 1 | 42.0 b years old, . 1 595 | I 10.0
S ‘[ 69.5 ! LS R

While the number of samples examined of California-
grown seed is not large enough to make a close comparison,
it is quite evident that a larger percentage of the California seed
germinates than of the Connecticut seed.

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
than a year old which sprout as well as most new seed.
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Whether the plants produced from old seed are as vigorous

: TABLE V.— GERMINATION TEsTs MADE IN 1898 OF ONION SEED RAISED IN
and productive as those from fresh seed is quite another ques-

B . CONNECTICUT. -

tion i et . : AL
, on which laboratory germination tests can give no light. f Kot }LFCE;thiqg::)gfer.Seed, s ot Dars
C()lll]ﬁﬂi‘l'sc)/l 0f t/ V'l‘ / G % g Variety. Stgt(i)on insye:frs, gproute(‘u ) | i (;r\;lt:l-l;::lf\‘:,k;‘ﬁ?c
l;” [; ‘;:t}’t;f Crops aé C'orz;edzrut-grozr n Onion ak. N éf;ys ‘Rcf{“:‘,'(?.“' Decayed. 5?!:;:“1“'[‘5“56‘:1“‘
te years 1894-1898. et LA S SN A DR S
Oni(};:lseeezveraﬁ'et Spl“.oui]ir;g capaci‘gy of COIlneCtiCut—grown Yellow Globe, Crop of 1895, . | 1686 | 34 [ 59:5 [ 29.2 ‘ TT.3 4
, as determined for a number of years at this Stati | i ‘
Station, : SRR 1 4 a2 -
has been as follows : - Crop of 1897 ' ‘ ne | i i i | e | o \ .
e Crop of 1898, . | 1684 | o-I | 87.2 G e 3
TapLe IIL.— Virtarrry or Croprs oF ONION SEED, | 1605 i 0o-1 ‘ 64.3 ‘ 17.5 ‘ 18.2 “ ;
No. of Average | 1728 | o-I ‘ 48.3 7-0 | 44.7 ‘ 2
Samples Percentage | 1730 o-1 43.5 8.5 ‘ 48.0 3
Ta 188 ‘Tested. Sprouted. et to—1 5B o & r. 81 52 ' 3
LA s . 14 87.0 | 1733 ‘ o 53:8 | 11,0 | 35.2 3
TEONS Sl D e e o 82.9 | 1734 | o-1 \ 49.3;| 11.0 | 40y l 3
1895 . : ; . 13 85.5 | 1748 | o-I 59.3 7-0 | 33.7 3
1896 [ 1749 | ~O=T ‘ 72.0 6.0 |- 220 ‘ 3
g i3 s 72 4 | 1750 | o-1 | 75:3 6.2 | 20.3 3
1897 . . . .39 77.9 1760 | o-1 ‘ 24.0| 7.2 | 18.8 \ 4
1898 . : 3 . 68 69.3 | 1898 | o-1 | 62.5 4.0 | 33.5 ‘ 4
1899 | O-I ‘ 46% 9.0 | 44.7 | 4
’ . . . ] 1900 | 0-1 | 59. 5.2 35.0 4
The sprouting capacity .Of onion seed in 1898 has been un- 1042 0-1 l 61.8 3.5 ‘ 34.7 | 3
usually low, for reasons which are not evident. | 1043 | oI | s3.0 8.8 | 38.2| 3
1950 i o-1 ‘ 49.0 6.2 | 44.8 3
. . L | 1951 o-1 52.0 10.5 %75 3
The Sprouting Capacity of Different Varieties. 1954 | o-1 | .0 6.5 ‘ 40.5 3
Y ‘ 258
Th : . Ly {srossilonn N gas st | W5 050 Hliid5L 2y 3
e average sprouting capacity of four varieties, of which | 1968 |~ a1 66.8 7.8 | 25.4 | 4
a considerable number of samples has been tested, is as follows | o B anlie ol S T RS 3
(only those samples are here included which were alleged to be , Red Globe, Crop of 1898, . | 1683 | o-1 | 82.7 6.5  10.8 3
less than one year old at the time of testing): = | 1728 | o-r Bo. 70 38 15.8 3
d 1719 | o-1 655 . 659 28.5 3
TasLE 1V.— SpRoUTING CAPACITY OF DIFFERENT VARIETIES OF 1720 o-1  Qr.0 5.0 4.0 3
ONION S Ik o-1 78.8 5.0 16.2 | 3
b 1722 S 72:3 5.0 22.7 o
SNo. of Average 1723} 01 70.5 70 |= 22.5. 3
Vasiety. Tokd SOMRE T TR R
- 7.0 2 . 3
Yellow Globe, . . 77 73.9 $945 | o ‘ el e hay | .
Red Globe, . . 02 76 6 1727 | oL | 62.8| 12.5 24.7 3
White Globe, a . 39 75.4 ‘ 1729 | ©O-I \ 63.8 S| W e 4
White Portugal, . . =22 68 3 \ LTS oaRE g6'3 o g s 3
: 1737 |01 BB R B0l T 3
Wethersfield Red, 0 2 72.4 1751 i 54.0 .5 | 40.8 3
Tl . . ‘ 1752 0-1 74.0 s Tl | oY 3
Four of the varieties are essentially alike in sprouting ca- | 1753 | o-1 | 23.0 6.8 30.2 | 3
hacit N hi e g ; : p 1754 | ©O-I 0.3 4.5 15.2 3
pacity, but the White Portugal appears to be inferior to them | o i 6rm | tee | Gan :
in this regard. - 1902 O-I Cr o (e T B 4
In 1808 the seed of the yellow globe variety had a lower | 1903 O-I 83.5 B-g 13.0 3
5 ’ ¥ = . . . =k AL at 3. 3
percentage vitality than either the red or white globe varieties. :gﬁ ol ;gs’ 431.8 153 '3’
; 1946 o-1 74..8 4.2 21.0 3
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TaBLE V.— CONTINUED

Variety.

Red Globe, Crop of 1898,

Wethersfield Red, Crop of 1897,
Crop of 1898,
Early Red Flat, Crop of 1896,
Crop of 1898,
White Globe, Crop of 1897

Crop of 1898,

White Portugal, Crop of 1896,

Crop of 1898,

Prize Taker, Crop of 1846,

51732

Station
Ne.

1947
1048
1949
1953
1970
1972
1688
1761
1687
1758
1689
1682

1736
1738

1739
1740
1755
1897 |
1944
1952 |
1969
1971

1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1675
1680

1681
1896

1690

Age of
Seed
in years,
when
tested.

O~I

o-1
O—-1
O-1I
o-1

5

NNNII\?NNI]?I??I?NNMN
|
wmuuuwwuuuudauu

Rk

[N
I
()

Percentages of

Seed,
by Number,
Sproutedr : )}
: IR d
s cllr::ys. 1 ':_‘d"'e Decayed
78.6J 33 18.8
67.3 10.0 22,7
74.8| 30 29,2
82.0 | 2.2 15.8
92.0 | 2.8 5.2
64.5 ‘ 8.2 2%7.3
|
84.0 [ELEO) 15.0
89.8 f 2.8 7.4
33.3 | 38.5 | 28.2
[ |
97.5 0.0 2056
38.8 ‘ 39.5 21.7
7750 ‘ 4.8 18.2
66.8 5 0 agie
66.5 | 6.0 27.5
56.5 11.0 33.5
67.0| 6.7 26. 3
61.3 8.0 30L7
79.8 8.8 21.4
9345 6.5 20.2
72.3 6.8 20.9
68.8 B 25.7
88.5 5.2 63
67:3 4.5 28.2
18.2 31.0 50.8
8.2 70.0 21.8
0.5 48 5 51 0
7-7 73.0 | 19.3
IT.0 | 53.0 36.0
0.3 1 65.5 ‘ 24.2
223 5872 | 39.6
120 81.5 | -30.5
38:5 | ~33.0 28.5
65.0 | 17.5 175
3.8 | 8r1.5 14.7
13.0 | 83.0 4.0
61811~ 78 .2 15.0
2:5 84.5 13.0
6.7 i 74.8 ‘ 18.5
27581 - 16,0 6.2
79.0 5.0 | 15.9
68.3 12 5 19.2

No. of Daysg
within whi{:h_
one-half of the
Sprouting Seed

Germinated,

w w -+ N LW LWLwLW
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EGG ALBUMIN.

By Tuomas B. OSBORNE.

Crystallized egg albumin was first observed by F. Hofmeis-
ter, whose directions for preparing it are briefly as follows
(Zeitschr. f. physiol chemie, 14, 165): Fresh egg white is
whippedtoafroth,and after standing twenty-four hoursis mixed
with an equal volume of saturated solution of neutral ammo-
nium sulphate and filtered to separate globulin. The filtrate is
collected in wide, shallow dishes and allowed to evaporate at
ordinary temperature for several days, or until no further pre-
cipitate of albumin appears. The substance thus deposited
is re-crystallized several times from half-saturated ammonium
sulphate solution, by evaporation, as before, until it is obtained
in clear, acicular crystals unmixed with spheroids.

Hopkins has recently shown (Jour. Physiology, 23, 1 31)
that the crystallization of egg albumin is greatly facilitated by
the addition of acetic acid to the half-saturated ammonium sul-
phate solution. 1 have found that crystallization is thus pro-
moted, because crystallized egg albumin is a compound of the
protein substance with acid.

As Hopkins observes, when egg white is first mixed with
half-saturated ammonium sulphate solution an alkaline reac-
tion towards litmus can be detected and a decided odor of free
ammonia develops. I find that after this solution has stood for
some hours, all evidence of free ammonia disappears, and the
solution is then perfectly neutral to litmus and continues neu-
tral during the gradual separation of the albumin. The depos-
ited substance, however, whether in the form of spheroids or of
crystals, when filtered out and dissolved in water, reacts dis-
tinctly acid with litmus, as well as with phenolphthalein.

In order to obtain well-crystallized albumin by Hofmeis-
ter’s method it is necessary to precipitate it several times, evi-
dently because, during the first precipitations an insufficient
amount of acid is formed or set free to produce the crystalline
compound. Tt is well known that neutral aqueous solutions
of ammonium salts lose ammonia and become acid when evapo-
rated or exposed to the air.

1§ acetic acid be added, as Hopkins directs, all the albumin
that separates is completely crystallized by a single precipita-

_tion, and that, too, without concentrating by evaporation.



-

318 CONNECTICUT EXPERIMENT STATION REPORT:“'I898

e ot 4 e of st st 3 ity
' i vy o 1y(hom.hl()11(. acid be added, the separa-
tion takes place even more quickly
goes, '\\'1.thm a shont timc is more complete than with acetic
acid during the same time.

Tllu.s, I prepared from two equal pertions of perfectly fresh
egg-white a quantity of crystallized albumin by aid of each of
these acids, with the following results :

: On'e portion of 1,500 cc. of egg-white was mixed, as Hop-
kins directs, with an equal volume of saturated ammonium
sulphate solu:.tion and filtered over night. Next morning satu-
rat‘ed ammonium sulphate solution was added to the clear filtrate
to incipient precipitation, and thereupon 46.5 cc. of 10 per cent.
acetic acid were added, drop by drop, with constant shaking,
and the mixture was set aside in a cold room.

The other 1,500 cc. of egg-white was similarly treated, but in-
stead of acetic acid, 67.5 cc. of 4 per cent. hydrochloric acid,
well mixed with 232.5 cc. of half-saturated ammonium sulphate
solution were added very gradually, with constant agitation and
formation of some permanent precipitate.

After three hours a very large crystalline precipitate had
separated in the portion with hydrochloric acid. This precipi-
tate was then filtered out, but the portion with acetic acid was
allowed to stand for twenty-four hours, as the deposit appeared
to be much less than that in the hydrochloric solution.

These two precipitates were each twice recrystallized, freed
as completely as possible from mother liquor by pressing out
with filter paper, dissolved in water, and the solutions dialyzed
for ten days, until wholly freed from sulphate, when they were
filtered clear and evaporated at about 50°. The residue left
by the acetic acid solution (A 1) weighed 29 grams; that from
the hydrochloric acid (H 1) 59 grams.

The filtrates from the several crystallizations of these two
preparations yielded a second crop of crystallized albumin;
that from the acetic acid solution (A 2) weighing 43 grama
that from the hydrochloric solution (H 2) 7.9 grams. Simi-
larly, from the mother liquors from these preparations, two
other entirely crystalline products were obtained, weighing
respectively (A 3) & grams, and (H 3) 4.9 grams. Fl:om the
finally remaining acetic acid solutions another preparation sep-
arated, consisting wholly of spheroids (A 4), which weighed
0.1 grams.

and, so far as my experience
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There were thus secured from 1,500 cc. of egg-white, by
adding acetic acid, 80 grams of well crystallized albumin, and
from 1,500 cc., with hydrochloric acid, 71.8 grams, or 5.3 and
4.9 grams respectively per 100 cc. of egg-white.

The crystallized albumin, like all other preparations of
native proteids which T have as yet examined, is a compound
of a protein substance with an acid. In order to neutralize to
litmus and to phenolphthalein the solutions of one gram of each
of these preparations of crystallized albumin, it was necessary
to add the following quantities of decinormal potassium hy-
droxide solution:

Ar. Az, Aj. Ag. Hr. Ha. Ha
To phenolphthalein, 2.05 cc. 2.30 cc. 2.30 cc 2 35 ¢C 2 05 cC 2.25 CC. 2.20 CC.
To litmus, 1.30 cc. 1.60 cc. 1.65 cc. I 55 cc. 1.30 cc. 1.60 cc. 1.50 ccC.
Difference, 0.75 cc. 0.70 cc. 0.65 cc. 0 80 cc. 0 75 cc. 0.65 cc. 0.70 cc.

1f the molecular weight of the protein substance is assumed
to be about 15,000,* one gram would react with 0.67 cc. of a
decinormal solution, a quantity nearly equal to the difference
in acidity shown by these two indicators. Three molecules of
acid reacting with one of albumin would be equal to 2 cc. of
decinormal solution per gram of albumin, a quantity in very
close agreement with that found for the two large fractions A
1 and H 1), and which differs but little from that required to
neutralize one gram of the other fractions.

When crystallized albumin, dissolved in water, was neu-
tralized with decinormal potassium hydroxide, the solution
evaporated to dryness and the proteid matter burned off, an ash
was left containing potassium carbonate nearly equivalent to
the acid of the albumin originally neutralized. From this it
would appear that the acid is mostly, if not wholly, organic.

As yet T have not been able to discover what acid or acids
are united to the albumin. Neutralization of the substance
suspended in 50 per cent. alcohol resulted in the formation of a
gummy mass difficult to filter and wash, and from which none
of the products of neutralization could be separated. Neutral-
izing a solution of ten grams of crystallized albumin and dialysis
in distilled water failed to give enough salts in the diffusate to
shed light on the mature of the acid. Neutralization with

* Sabanejeff (Chem. Centrbl , (7891), 10.) found the molecular weight of
purified egg albumin by determining the lowering of the freezing-point to be
15,000.
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bz.u‘yt‘a of a spltltion of two grams of the albumin gave a very
slight precipitate, which after standing some days was filtered
out, washed, and ignited, but only four milligrams of mineral
matter were obtained. o

The preparations showed no excess of sulphur over that
usually found in coagulated and thoroughly washed albumin
prepared without the use of sulphuric acid or sulphates. De-
termination of total phosphorus showed A 1 and H 1 to contain
0.37 and 0.40 per cent. phosphorus pentoxide respectively.
These preparations contained 0.87 and 0.69 per cent. of ash
which was almost wholly insoluble in water and appeared to
consist chiefly of calcium phosphate. The total phosphorus
in these preparations was equivalent to 0.59 and 0.64 per cent.
of tricalcium phosphate respectively.

Towards lacmoid these preparations reacted alkaline, about
1 cc. of decinormal acid being required to neutralize the solu-
tion of one gram, and 3 cc. to give an acid reaction. When
one gram was treated with decinormal hydrochloric acid no
evidence of free acid was shown with tropaeolin, until 8 or g
cc. were added.

When pure water solutions containing 2.5 per cent. of my
albumin preparations were heated, they all became turbid at
58°-50°, and a minute quantity of flocks separated at 59°-60°.
On gradually raising the temperature the coagulum slowly in-
creased, until at 70° much of the dissolved albumin had coagu-
lated. The solutions heated for some time at 74° and filtered
still contained a little proteid, which even on heating at 99°
did not separate until some salt was added. :

No break in this gradual coagulation of the albumin was _de—
tected, the solutions when filtered after partial coagulation
yielding a coagulum on again heating up to the temperature
to which they had been previously raised. When solutions
of pure 10 per cent. sodium chloride brine containing 2.5 per
cent of any of these preparations except A 3, H 3, and A 4, were
slowly heated, turbidity developed at 56°-59°, and flocks at
56°-60°.

Only a trace of coagulum was obtained, however, below
64°, and the solutions filtered therefrom remained 'per.fectl_v
clear until heated to nearly or quite 70°, when the albumin be-
gan to coagulate. It was, however, found necessary to heat
the solution to nearly 84° before most of the proteid separa?ed.

The three preparations, A 3, H 3, and A 4, behaved as just
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described, except that each yielded a relatively considerable
coagulum below 64°. These preparations, it is to be noted,
are final fractions obtained in small quantity, and it is probable
that the coagulum obtained at 60°-64° is due to the presence
of a different substance from that constituting the chief part
of the other fractions. This is the more probable as A 3 and
A 4 also showed a difference in specific rotation as well as in
composition.

The degree of acidity has much influence on the coagulation
of albumin. Exact neutralization to phenolphthalein, as might
be expected, entirely prevents coagulation, even on boiling.
When crystallized albumin is so far neutralized that its acidity
is equal to 1.2 cc. of decinormal acid per gram of albumin, a
solution containing 2.5 per cent. of the proteid becomes slightly
opalescent on heating to 72°, and remains otherwise un-
changed, even after heating for a long time in a boiling water
bath. If, however, the acidity is but 0.1 cc. greater, or equal
to 1.3 cc. per gram of albumin, the solution becomes turbid at
70° and very opaque after heating in the water bath at gg°.
The difference between the two solutions is marked, and it is
evident that the additional 0.1 cc. causes a change in the condi-
tion of the albumin. An acidity of 1.33 cc. per gram is almost

- exactly equal to two molecules of acid per molecule of albu-

min, assuming the latter to have a molecular weight of 15000.

From this it would seem to be necessary to add three mole-
cules of acid to one of albumin, in order to form the coagulable
substance.

The specific rotation of these preparations was approxi-
mately determined by means of a Schmidt & Haensch polari-
scope, using a 200 millimeter tube. The readings on the sugar
scale were converted into degrees of circular polarization by
multiplying by 0.346. The formula used in calculating the re-
sults is:

@) = @ X 100
PG il
where @=observed rotation.
p=per cent of albumin in the solution.
d=density of the solution.

/=length of tube in decimeters.

21
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The results obtained were as follows:

Per Cent. of
Preparation.  Dissolved Albumin. Solvent. Rotation. Average.
5.861 Water —29° 48’ '
s % 6.670 3 -—2Z° :6] ; e
Az, 3.422 itk AL R Al Loy - o8 —29° 23’
A3, 3.273 AR Lo R T —33° 3
A4, 3.404 = 8 et —41° 45’
[3.425 10 p. ct. NaCl. —29° o']
¢ % 11 13.237 Water —28% 33 “ —28° 35’
6.478 o —28° 1’ J
Hz, 1.699 PR SR o e —28° 14/
Hji, 3.207 R e s —39° 31’

As the results obtained on A 1, A 2, H 1, and H 2 agree
closely, and as these preparations represent very different pro-
portions of the total albumin of the egg-white, it seems prob-
able that we have in these fractions but one proteid substance.

Bondzynski and Zoja, working with solutions containing .

ammonium sulphate, obtained similar but somewhat lower
figures for the specific rotation of their least soluble fractions,
namely, 25° & and 26° 2/, duplicate determinations on the
same fraction. Three other fractions gave them 29° 16/, 34°
18, and 42° 54/, figures agreeing fairly with those obtained by
me for my more soluble fractions. They determined the albu-
min in the polarized solution by coagulation, a process not so
exact as that employed by me, which consisted simply in evap-
orating the pure water solution, drying to constant Yve.xght at
110°, and deducting ash. A slight error in determining the

dissolved albumin causes a considerable error in the specific ro-

tation. ' .
The effect of acid and alkali on the rotation of crystallized

albumin solutions is shown by the following results, obtait}ed
by dissolving one gram of A 2 in 25 cc. of water and treating
with the given quantities of acid or of alkali:

1 gram A. 2 t+ nothing —29° 17
+ 0.8 cc. N/1o HCl —29° &
+ 8.0 cc. 4 “:—33% 46
+ 1.4 cc. N/10 KOH —28° 45
+ 2.7 cc. iy —30° 20
+ 4.2 cc. % —32° 30’

It is to be noted that by 8 cc. of the acid and by 4.2cc. of the
alkali a rotation was produced about 10 per cent. higher than
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with the smaller quantities of acid or alkali. - This increase may
well be due to a local over-reaction taking place on mixing the
acid and alkali with the proteid solution, it having been dem-
onstrated that large proportions of acids and alkalies yield
products of high specific rotation.

Panormoff (Ref. in Chem. Centrbl., 1898, II., 358 and 487)
has studied the specific rotation of fractionally precipitated
crystallized egg albumin, and concludes that there are two al-
bumins present in egg-white, one with a specific rotation of
—23.6°, and the other —36.2°. The albumin with the lower ro-
tation he obtains from the so-called egg globulin precipitated
by adding to egg-white an equal volume of saturated ammo-
nium sulphate solution. This he succeeded in crystallizing, and,
so prepared, finds it to have the properties and composition of
albumin. He considers, therefore, the egg globulin to be a
compound of egg albumin with some unknown substance.

As egg-white is alkaline to litmus, and ammonia is set free
on adding to it a saturated solution of ammonium sulphate, it
is not surprising that a product should be produced of different
solubility from that of the acid albumins which we have been
considering.

Panormoff converted his crystallized albumin into a chlo-
ride by dialysis against 0.2 per cent. hydrochloric acid. He an-
alyzed the product obtained, and it is interesting to note that,
if calculated free from hydrochloric acid, the figures for the
albumin are in exceedingly close agreement with the average
of the best analyses of albumin. Furthermore, the proportion
of hydrochloric acid in Panormoff’s compound is the same as
I have found albumin capable of fixing by using tropaeolin as
an indicator. I found that one gram of albumin unites with
8 cc. of decinormal acid, or 0.0292 gram hydrochloric acid, to
form a compound showing no free acid with tropzeolin, while
Panormoff’s chloride contained 2.92 per cent., or exactly the
same quantity.

In regard to the composition of egg albumin, confusion has
recently been caused by Hofmeister, who states (Ztschr.
physiol. Chem., 24, 166) that he has found in repeatedly re-
crystallized egg albumin 1.01 and 1.18 per cent. of sulphur, and
that Dr. F. N. Schulz, in his laboratory, has obtained 1.24 and
1.27 per cent.. He consequently calls in question the purity
of the samples of crystallized albumin analyzed by Bondzynski
and Zoja. As Hofmeister’s figures for carbon are higher, and
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for nitrogen lower, than those of Bondzynski and Zoja, and of
other investigators who have analyzed amorphous egg' albumin,
the whole question of the composition of this substance is again
thrown into confusion.

Having at hand a sample of egg albu;m'h which had been

three times recrystallized in the manner described by Hofmeis-
ter as necessary for its purification, and obtained in the same
proportion from egg-white as stated by him to be the usual yield
after thorough purification, and which had been coagulated
with alcohol and thoroughly washed until all ammonium sul-
phate was removed, I analyzed it, dried at 110°, with the result
given under No. 1.

Analyses of the seven fractionally crystallized preparations
(A 1,2, 3,and 4, and H 1, 2, and 3) were made after drying them
to constant weight at 110°, and are as follows:

No. 1. Hiz H 2. H 3.
Carbon, g . 0 o IEDITS 52.85 52.33 51.72
" Hydrogen, . : ; . 6.91 6.92 6.90 6.90
Nitrogen, . . - SRR G 15.66 1577 15.26
Sulphur, . F 3 4 1.70 1.57 1.64 1.96
Oxygen, ? i ! . 23.54 23.00 23.36 24.06
100.00 100.00 100.00 100.00
Ash, . g : ’ 0.56 0.69 0.67 0.59
Total Phosphorus pentoxide, ...... 0.40 0.21 . trace
Az, A 2. Al 3. A. 4.
Carbon, . 3 b o IE2160 52.61 52.33 51.44
Hydrogen, . 3 : : 7.02 6.94 6.93 6.88
Nitrogen, . : ; st 15,54 15.76 15.40 15.20
Sulphur, . - % ; 1.61 1.61 1.78 1.91
Oxygen, : 4 . s 23023 23.08 23.56 24.57
100.00 100.00 100.00 100.00
Ash, . 3 : 0.87 0.65 0.67 0.40
Total Phosphorus pentoxide, 0.37 0.28 trace trace

There can no longer be question that the amount of sul-
phur in albumin is greater than that stated by Hofmeister. My
sulphur determinations were made with extreme care, fusing
more than a gram of the substance over an alcohol lamp with
pure sodium hydroxide and peroxide in a nickel crucible, dis-
solving the fusion* in hydrochloric acid, nearly neutralizing

* A black substance containing sulphur (nickel sulphide) often appears
which must be completely dissolved, otherwise too low results will be obtained.
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the excess of acid, and precipitating with barium chloride from
a boiling solution of at least 800 cc. volume. Blank determi-
nations showed no trace of sulphur in the re-agents, and also
that none was absorbed during fusion over the alcohol lamp.

These results agree with those obtained by Bondzynski and
Zoja, though the difference in composition between their ex-
treme fractions was not quite so great as found for my prepara-
tions.

The composition, rotation, heat-coagulation points, and re-
actions of the crystallized egg albumin obtained by aid of hy-
drochloric or acetic acid show this to be the same substance as
that which has in the past been regarded as egg albumin.

The results of Bondzynski and Zoja, of Panormoff, and my
own, make it plain that there are two protein substances in egg-
white, which are commonly obtained admixed when egg albu-
min is prepared by the usual processes. Further work on large
quantities of egg-white is already in progress here, with a view
to the complete separation of these bodies.

Moerner (Zeitschr. f. physiol. Chem., 18, 525) has de-
scribed ovomucoid as identical with Neumeister’s pseudopep-
tone (Zeitschr. Biologie, 9, 369), and states that it constitutes
about one-eighth of the organic matter of egg-white. Since
ovomucoid is described as largely, though not wholly, precipi-
tated by two-thirds saturation of its solution with ammonium
sulphate, it ought, if present as such in egg-white, to be found
among the more soluble fractions thrown down by successive
additions of ammonium sulphate.

Tt is intended to direct especial attention to the isolation of
this substance and to determine. if possible, in how far it may
be admixed with the albumins.
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