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CORRECTIONS.

Page 11. From third line of middle paragraph on Free Nitrogen,
expunge the words ‘‘ and mustard.”

Page 26, third line of table; change ‘‘Reed Co., Brooklyn, N. Y.” to
‘ Read Co., New York City.”

Page 38, after No. 3907, insert ““Clark’s Cove Bay State Fertilizer
G.G.” Change the'guaranteed nitrogen of this brand from 2.8 to 7.85
per cent.

Page 38. No. 3952, Change the guaranteed nitrogen of Quinnipiac
Ammoniated Dissolved Bone from 2.0 to .65 per cent.

Page 39. No. 3978, Change the guaranteed nitrogen of Quinni-
piac Pine Island Phosphate from 2.5 to 2.06 per cent.

Page 50. No. 3909. For Bradley’s read Bowker’s.

Page 147, third line of the title, for * Seperator,” read Separator.

RS AND STAFF FOR 1898.

:‘ATE BOARD OF CONTROL.

Ex-officio.

xoy LUZON B. MORRIS, President.

Term
nted by Connecticut State Agricultural Society : expires.
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ted by Board of Trustees of Wesleyan University :
ATWATER, Middletown. 1894,
Appointed by Governor and Senate :
YT New Canaan. 1895.
"WEBB, Hamden. . 1896.
Appointed by Board of Agriculture :
West Cornwall. 1895.
pointed by Governing Board of Sheffield Scientific School :
IR, New Haven, Secretary and Treas. 1896.

Ez-officio.

STATION STAFF.
Chemaists.
A. W. OGDEN, PH.B.
H. MONMOUTH SMITH, B.A.*
W. R. JOHNSTON, PH.B.t
R. S. CURTISS, PH.D.}

SON, Director.

S, Pu.D., Vice-Dir.
ON, PH.B.

NE Pu.D.

Mycologist.
WILLIAM C. STURGIS, Pu.D.

Grass Gardener.
JAMES B. OLCOTT, South Manchester.

Stenographer and Clerk.
F. M. BIGELOW.* Miss C. S. GREEN.¢}

In charge of Buildings and Grounds.
CHARLES J. RICE.

; Laboratory Helpers,
. HUGO LANGE. JULIUS KORN.

Sampling Agents.
FENN, Milford. F. R. CURTISS, Stratford.
+From Oct. 1. 4+ From July to December.
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Norice As To BuLLeTING.

The Bulletins of this S:cation, usually issued quarterly or
~ oftener, are mailed free to citizens of Connecticut who apply for

them, and to others, as far as the limited editions permit.

Applications should be renewed annually before January 1st.

The matter of all the Bulletins of this Station, in so far as it
is new or of permanent value, will be made part of the Annual
Report of the Director.

Bulletins earlier than No. 71 and Nos. 83, 92, 93, 100, 101,
and 109 are exhausted and cannot be supplied.

Norice As To SurpLy or StaTioN REPORTS.

The Station has no supply of its Annual Reports for the years
1877, 1878, 1879, 1880, 1881, 1882, 1883, 1884, 1887, and 1891.

The Annual Report of this Station, printed at State expense, is
by law limited to an edition of 12,000 copies, of which 5,000
copies are bound with the Annual Report of the Connecticut
State Board of Agriculture, and distributed by the Secretary of
the Board, T. S. Gold, West Cornwall, Conn.

After exchanging with other Experiment Stations and Agricul-
tural Journals, the Reports remaining at the disposal of the Sta-
tion will be sent to citizens of Connecticut who shall seasonably
apply for them, and to others as long as the supply lasts.

ANNOUNCEMENT. v

ANNOUNCEMENT.

ICUT AGRICULTURAL EXPERIMENT STATION was estab-

rdance with an Act of the General Assembly approved

‘37'7, ¢ for the purpose of promoting Agricultgre by scientific
and experiment.”

on is prepared to analyze and test tertilizers, cattle-food,

nd other agricultural materials and products, to identify

s, moulds, blights, mildews, useful or injurious insects,

"g-ive'infdl-'mation on various subjects of Agricultural

the use and advantage of the citizens of Connecticut.

does not undertake sanitary analyses of water.

makes analyses of Fertilizers, Seed-Tests, etc., etc., for

of Connecticut, without charge, provided—

results are of use to the public and are free to publish.

samples are taken from stock now in the market, and in

ith the Station ‘‘Instructions for Sampling.”

samples are fully described and retail prices given on the

'ms for Description.”

of the Station will take pains to obtain for analysis

the commercial fertilizers sold in Connecticut ; but the

bperation of farmers is essential for the full and timely

their interests. Granges, Farmers’ Clubs, and like Asso-

élﬁciently work with the Station for this purpose, by

~duly authenticated samples early during each season of

ork proper to the Experiment Station that can be used
lic benefit will be done without charge. Work for the pri-
individuals is charged for at moderate rates. The Station
work, the results of which are not at its disposal to use
f deemed advisable for the public good.

analysis or investigation that are of immediate general
ublished in Bulletins, copies of which are sent to each
:ﬂliﬂ State, and to every citizen of the State who applies
results of all the work of the Station are summed up in
Ports made to the Governor.

1
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It is the wish of the Board of Control to make the Station as widely
useful as its resources will admit. Every-Connecticut citizen who ig
concerned in agriculture, whether farmer, manufacturer, or dealer, hag
the right to apply to the Station for any assistance that comes within
its province to render, and the Stati6n will respond to all applicationg
as far as lies in its power. e

==~ Instructions and Forms. for taking samples, and Terms for test-
ing Fertilizers, Seeds, etc., for private parties, sent on application.

I35~ Parcels by Express, to receive attention should be prepaid.

I3~ Letters sent to individual officers are liable to remain unanswered
in case the officer addressed is absent. All communications therefore
should be directed simply to the

AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN,

[=5 Station Grounds, Laboratories and Office are on Suburban st.,
between Whitney avenue and Prospect st., 1§ miles north of City Hall.
Suburban st. may be reached by Whitney ave. Electric Cars, which
leave the corner of Chapel and Church sts., three times hourly, viz: on
the striking of the clock and at intervals of twenty minutes thereafter.

(=5~ The Station has Telephone conunection and may be spoken from
the Central Telephone Office, 118 Court st., or from Peck & Bishop’s
Office in Union R. R. Depot.

I35~ The Grass Garden, in charge of Mr. James B. Olcott, is near
South Manchester and may be reached by A. Gardner’s regular Passen-
ger Express starting at 9 A. M. and 1 P. M. from Cheney’s Store, So.
Manchester, or starting at 10 A. M. and 4 p. M. from Burnside, where
connection is made by electric car with Hartford.

easurer. ... ...
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es of Fertilizing Ingredients in Raw Materials . . .
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REPORT OF THE TREASURER. xi

REPORT OF THE TREASURER,

WER, IN ACCOUNT witH THE CONNECTICUT AgGRricuL-
PERIMENT STATION, FOR THE FISCAL YEAR ENDING

270 5
M gr 30TH, 1893.
272 RECEIPTS.
2:;: Comptroller. . .. .. o.c__ . . coeea--- $8,000.00
273 RO i r s e s i e e 7.500.00
8 due last fiscal year and received this year..  1,633.92
278 L 4,496.;;
BRI e T, 40.
b e ——  $21,670.80
75
276 PAYMENTS.
;gg State Acc’t. "U.S.Accu." Total.
G — $5,755.00/$6,709.63 $12,464.63
279 B P hixpenses . _.__.._._... 2,042.39  27.59 2ogggz
280 T 85.66 A
280 1) 871.00 igg-ggi ng{-gg
L AR 353.32 .26/ :
% R N 19462 194.62
ment, Repai ds, etc. ... Jien o ik ings | 1,464.26
298 e P i o
RN 147.00( .- .- 147.00
v TGN 5G350R L L ket 593.25
284 e . 100,25] oo v o | 100.25
285 I e 669.07 - 134.24  803.31
286 UONO S ... 983l 98.63
_________________________ 125.00\......  125.00
T 14433 .......| 144.33
8 e e v s B 366.38|.._. .. 365.33
289 . 26151 A | 36151
201 nses of the Board .. ....---- GLET. oo \ 64.57
292 L TR 105530 [ 403:98
294 B liees 346.06| ... | 346.06
295 $14,170.80 $7.500.00 $21,670.80
296
23? “MEMORANDUM.
3 G
314 accounts were duly audited December 27th, 1893, by

 Auditors of Public Accounts.

evious years, the Analysis Fees of fertilizers known to
after May 1st and subject to the law concerning com-
rtilizers, coming into the hands of the treasurer after
of this account will be credited to the next year’s

WM. H. BREWER, Zreasurer.
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RT OF THE BOARD OF CONTROL.

llency, Luzon B. Morris, Governor of Connecticut :

d of Control of the Connecticut Agricultural Experi-
n, as required by statute, herewith submits to your
7 its report for the year ending November 1st, 1893.
tion of the provisions of the Fertilizer Law, the agents
n have visited all parts of Connecticut, and have
s of commercial fertilizers, representing nearly all
within the State.

dred and eighty-four analyses of {fertilizers and
ste products have been made in the laboratory, and
f these analyses are now in the printer’s hands for

e last eighteen months the extremely high prices of
enous matters have largely increased the tempta-
n mixed fertilizers very inferior materials, such as
r, horn and wool. Every fertilizer analyzed, has
tested for leather and also as to its solubility in
.

series of tests, though not so extensive, has been
are the rapidity with which the nitrogenous matters
ilizers become soluble in water by putrefactive

n with the same subject 24 experiments have been
Indian corn was grown in an artificial soil in pots
b nitrogen from six different fertilizers whose rela-
regards their nitrogen it was thus sought to deter-
ples of maize kernel, all of which are represented
collection of varieties, have been analyzed and of
forty-two have been used in the Connecticut corn
Columbian Exposition. A considerable number of
Ve also been analyzed for individual purchasers.
With Farmers’ Institutes where dairying was dis-
D response to requests at other times by cream-
Individuals, 93 samples of milk and 35 samples



Xiv CONNECTICUT EXPERIMENT STATION, REPORT 1893,

of cream have been examined. Seven samples of skimmed milk,
14 of cream, 8 of butter and 15 of butter-milk have been cOm
pletely analyzed as part of the dalry experiment to be noticeq
later.

A large amount of work has béen done in the study of Methodg

of Milk-Analysis, chiefly for.comparing the per cent. of milk.

solids determined by grawmetmc methods with the per cent, of

solids calculated from the per cent. of fat and the specific gray.
ity ; and for comparing different gravimetric methods of detep.
mining milk-solids.

All the chemical work required by the State Dairy Commis-
sioner has been furnished, including the examination of 57
samples of suspected butter and expert evidence has been given
in court, as required.

The work done by Dr. T. B. Osborne and his assistants since
November 1st, 1892, is briefly summarized as follows :

During the year the investigation of the proteids of the wheat
kernel has been completed and the results published in the Amer-
ican Chemical Journal, Vol. XV, No. 6, occupying 80 octavo

pages.

The proteids of the rye kernel and of the kidney bean have

also been investigated and the results are nearly ready for publi-
cation,

The study of the proteids of the cotton seed, begun some time
ago has been finished, and the results are now ready for the
printer. The proteids of the barley kernel have also been exam-
ined, but this investigation is not yet complete.

The subjects that have occupied the attention of Dr. W. C
Sturgis, the Station botanist, are as follows :

A study of the comparative value of winter and summer treat-
ments in preventing the “scab” of apples and pears.

The continuation of the experiments of last year upon the
artificial curing of tobacco.

Experimental work on the prevention of the mildew of lima
beans.

Further prosecution of the experiments of last year on the pre
vention of potato “rot.”

A study of a disease of asters and other plants of the same

order caused by nematode worms; and the use of lime incorpor4:
ted with the soil, as a remedy.

The use of sulphur against the ¢leaf-blight” of celery and
mildew of grapes under glass,

,ORT OF THE BOARD OF CONTROL. b4

of diseases of quinces, including laboratory ex-
the germination of the spores of the “rot” fun-
cal study of a disease of quinces new to this

l..)d-irection of Mr. James B. Olcott the study of
n continued during the past year at South Man-
*

on with the State Dairymen’s Association and the
mery 2 series of observations has been made :
v the loss of fat in the butter milk, when gravity-
ator-cream are ripened and churned together,
‘the loss when each is churned by itself. Second,
efficiency of the two systems of separating butter-
. of the same herd, under the most favorable condi-

eriment, on the growth of maize, noticed in
has been continued this year on the farm of
Esq., of Hamden.

with S. D. Woodruff & Sons of Orange, a field
been carried out to test the effect of nitrate of
the tomato crop.

ts on the effect of different fertilizers on quality
f the tobacco crop, of which the first report was
ave been enlarged in scope and carried on this
in connection with the Connecticut Tobacco Ex-
t Poquonock. The last General Assembly appro-
L of five hundred dollars ($500.00) to be spent by

8 have been issued during the year, Nos. 114,
ering 58 octavo pages.
No. 115 was, Common Fungous Diseases and
, Nos. 114 and 116 were regarding Fertilizers.
ulletin 115, issued in March, 1893, was so great,
Nd revised edition was printed in May. The matter
‘appeared in our Annual Report for 1892 ; that of
116 is incorporated with the Annual Report for
Bulletin 112, issued last year but not printed
" 1892, is included in the Annual Report for this
111, issued in March, 1892, was not printed in
for that year, but after revision appeared as
18 accordingly a part of the Annual Report for
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During the present year the Station has been called upon Morg
frequently than ever before for assistance at Farmers’ Institygg
Grange meetings, gatherings of,Dairymen, etc. On 29 dayg
one, two and sometimes three of the Station staff, were engage(i
in this work. f

There have been two changes in the Station staff during tpq
year. H. Monmouth Smith, B.A., chemist to the Station, wag
succeeded on October 1st, by William R. Johnston, Ph.B. |

Dr. R. S. Curtiss, who was on the Station staff as chemist qup.
ing the years 1888, 1889 and a part of 1890, and who has sincg
that time been abroad for further chemical study, is now engaged
in a special study of soils at this Station.

A detailed account of all the work above referred to, will be

found in the Report of the Director, which is now in preparation,

All of which is respectfully submitted.

WM. H. BREWER,

Secretary.
NEw HAVEN, CoNN., November 1st, 1893.

BPORT OF THE DIRECTOR.

-al summary of the work done at this Station during

: ending Nov. Ist, may be found in the report of the
Control to the Governor.

iled account of this work, so far as it is sufficiently

justify its publication, is contained in the following

ussion of commercial fertilizers it is found necessary
pnually certain statements regarding the fertilizer law
lysis and valuation of fertilizers, to answer the
ch are constantly addressed to the Station on these

CONNECTICUT FERTILIZER LAW.

al Assembly at its Session in 1893 passed an act,
XTI, amending the fertilizer law previously in force

on of all concerned is called to the following copy
Statutes of the State regarding fertilizers which
 amendments and is the law now in force.
the law may be had on application to the Station.
8 Specially called to the following requirements.

of all fertilizers or manures, except stable manure
ducts of local manufacturers of less value than ten
o0, the law holds the seLLER responsible for affizing
t or statement to every package or lot sold or offered,
P the payment of an analysis fee of ten dollars for
g ingredient which the fertilizer contains or is
tain, wnless the MANUFACTURER OR IMPORTER shall

labels or statements and shall have paid the fee.
05 and 4007,
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The Station understands ‘the fertilizing ingredients ” to be those whose de.
termination in an analysis is necessary for a valuation, and which are generally
Nitrogen, Phosphoric acid and Potash. The analysis-fees in case of any fertilize,
will therefore usually be ten, twenty or thirty dollars, according as one, two qp
three of these ingredients are contained or claimed to exist in the fertilizer.

2. The law also requires, in the case of every commercial JSertif.
izer, that a sealed sample shall be deposited with the Director of
the Station by the MANUFACTURER OR IMPORTER, and that a cep.
tified statement of composition, etc., shall be filed with him, Sec.
tion 4006.

A statement of the per cent. of Nitrogen, Phosphoric acid (P,0;) and Potash
(K20), and of their several states or forms, will suffice in most cases. Other in.
gredients 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 ‘“‘amuionia 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: Nitrogen, Phosphoric
Acid.

For Potash Salts give always the per cent. of Potash (potassium 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. It is also provided that EVERY PERsoN in the State, who
sells any commercial fertilizer of whatever kind or price, shall
annually report certain facts to the Director of the Experiment
Station, and on demand of the latter shall deliver a sample for
analysis. Section 4008,

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

FERTILIZER LAWS. f 3

'n;;ticed that the State exacts no license tax either for making or
ilizers. For the safety of consumers and the benefit o.f honest
. and dealers, the State requires that it be known what 1.s offe.red
whether fertilizers are what they purport to be. With this ob]e?t
Jaw provides, in Section 4013, that all fertilizers be aua‘lyzed and it
parties making or selling them to pay for these analyses in part: the
paying in part by maintaining the Experiment Station.

CONCERNING COMMERCIAL FERTILIZERS.

CCLIIT of the General Statutes of Connecticut as
by Chapter CLXXII of the Acts of the General
Session of 1893.

R ) ; 4
4005. Every person or company who shall sell, offer, Prinied state;

i i i ili . to all packages
r sale, in this State, any commercial fertilizer or manure (9 M PACKISEES

ble manure and the products of local manufacturers of *!' '
than ten dollars a ton, shall affix conspicuously to every
‘thereof a plainly printed statement clearly and truly
» the number of net pounds of fertilizer in the package,
brand, or trade-mark under which the fertilizer is sold,
and address of the manufacturer, the place of manu-
the chemical composition of the fertilizer, expressed
ns and manner approved and usually employed by the
Agricultural Experiment Station.

ach fertilizer be sold in bulk, such printed statement
mpany every lot and parcel sold, offered, or expt?sed

06. Before any commercial fertilizer is sold, offered, or  Beforesale cer;

for sale, the manufacturer, importer, or person who Siignent, and
10 be sold, or offered for sale, within this state shall file W réttor.
director of the Connecticut Agricultural Experiment

7o certified copies of the statement preseribed in section

ghall deposit with said director a sealed glass jar or

0taining not less than one pound of the fertilizer,

ed by an affidavit thatit is a fair average sample

07. The manufacturer, importer, agent, or seller of any pAnaiysis fee to
fertilizer shall pay on or before May 1, annually, to thegr or before
the Connecticut Agricultural Experiment Station, an

of ten dollars for each of the fertilizing ingredients
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contained or claimed to exist in said fertilizer: provided, that,
when the manufacturer or importer shall have paid the fee herein
required for any person acting as agent or seller for such many-
facturer or importer, such agent or seller shall not be required to
pay the fee prescribed in this section.
oreary report - Sgc. 4008. Every person in this State who sells, or acts aslocal
leatersoragents goont, for the sale of any‘commiercial fertilizer of whatever kind
or price, shall annually, or at the time of becoming such seller or
agent, report to the director of the Connecticut Agricultural
Experiment Station his name, residence, and post-office address,
and the name and brand of said fertilizer, 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 Experiment 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 package of such
fertilizer or manure, and to accompany every parcel or lot of the
same.

Sec. 4010. Every manufacturer of fish guano, or fertilizers of
which the principal ingredient is fish or fish-mass from which the
oil has been extracted, shall, before manufacturing or heating the
same, and within thirty-six hours from the time such fish or mass
has been delivered to him, treat the same with sulphuric acid or
other chemical, approved by the director of said experiment
station, in such quantity as to arrest decomposition : 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 provision 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.

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

Leather..

Fish guano, etc.

Penalties.

Fertilizers for
rivate use.

FERTILIZER LAWS. O

- 4013. The director of the Connecticut Agricultural aDirector’s du-
ent Station shall pay the analysis-fees received by him ity.

e treasury of the station,.and shall cause one or more

of each fertilizer to be made and published annually.

ector is hereby authorized, in person or by deputy, to take

for analysis from any lot or package of manure or fertili-

ch may be in the possession of any dealer.

014. The director of the Connecticut Agricultural Buttetins,
nt Station shall, from time to time, as bulletins of said

nay be issued, mail or cause to be mailed two copies, at

uch bulletins to each post-office in the State.
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OBSERVANCE OF THE FERTILIZER LAW.

MANUFACTURERS Who have pa'i'd Analysis Fees as required by
the Fertilizer Law, and Fertilizers for which the Fees have beey
thus paid for the year ending May, 1893.

Firm. » ¥ ’; Brand of Fertilizer.
Baker, H. J. & Co., 93 William St., New ‘, Standard UnXLD Fertilizer.
York. | A. A. Ammoniated Superphosphate.
| Special Potato Manure.
[ et Corn Manure.
4 Tobacco Manure.
g & Onion Manure.
| Harvest Home Phosphate.
Castor Pomace.
‘ Pure Ground Bone.
| Stockbridge Special Tobacco Manure.
[ “ 2 Grain Manure.
4 “  Grass Top-Dressing
and Forage Crop Manure.

Bowker Fertilizer Co., 43 Chatham St.,
Boston, Mass. :

| ble Manure.

| Bowker’s Hill and Drill Phosphate.

5 Farm and Garden Phosphate
or Ammoniated Bone Fer-
tilizer.

| 8k Potato Manure.

4 Tobacco Grower.

t Sure Crop Bone Phosphate.

State St., | Bradley’s Superphosphate.
‘ i Potato Manure.
4 Complete Manure for Potatoes
and Vegetables.
i Complete Manure for Top-
Dressing Grass and Grain.
Complete Manure for Corn
and Grain.
Y Pure, Fine Ground Bone.
# Circle Brand Ground Bone and

Bradley Fertilizer Co., 92
Boston, Mass.

Potash.

i Fish and Potash, Anchor
Brand.

G Fish and Potash, Triangle A
Brand.

i B. D. Sea Fowl Guano.

Original Coe’s Superphosphate-

b Farmer’s New Method Fer-
tilizer.

N High Grade Tobacco Manure.

Chicopee Guano Co., 140 Maiden Lane, ‘ Chicopee Potato Manure.
New York City. | Farmer’s Reliable.

Clark’s Cove Fertilizer Co., Farlow Bay State Fertilizer.
Building, State St., Boston, Mass. | Bay State Fertilizer, G. G.
| King Philip Alkaline Guano.
| Potato and Tobacco Fertilizer.
Great Planet Manure.

| Stockbridge Special Potato and Vegeta-

. OBSERVANCE OF FERTILIZER LAW. 7

g Brand of Fertilizer.

: 16 Burling Slip, | High Grade ‘Potato Fertilizer.
%ﬁff o R | High Grade Phosphate.
i A - Ground Bone and Potash.
‘ New England Tobacco Fertilizer.
| Gold Brand Excelsior Fertilizer.
| Fish and Potash.

Alkaline Bone.

Factory, Peter, 17 Bur-| Bone Dust.
w York City. |

ser and Chemical Co., | Crocker’s Amhmoniated Bone Superphos-
| ate.
‘ 8 P(?tato, Hop and Tobaccd
Phosphate.
& Special Potato Manure.
% Ammoniated Wheat and Corn
Phosphate. :
s New Rival Ammoniated Su-
perphosphate.
i Ammoniated Practical Super-
phosphate.
A Vegetable Bone Superphos-
phate.
4 Special Conn. Tobacco Manure.
i Pure Ground Bone.
i Ground Bone Meal.

\e Phosphate Co., Port- Cumberland Superphosphate.
| Cumberland Potato Fertilizer.

er Co., The L. B., Paw- | Darling’s Animal Fertilizer.
| & Fine Ground Bone.
o Extra Bone Phosphate.
s Potato and Root Crop Manure.
& Tobacco Grower.

\
A |
n, Birmingham, Conn. | Ground Bone.

‘Hartford, Conn. | Shoemaker’s Swift Sure Superphosphate.
| o 3

i “  Bone Meal.
| Collier Castor Pomace.

L Fertilizer Co., Rutland, | Great Eastern General Fertilizer for

\ Grass and Grain.

‘Great Rastern General Phosphate for
Oats, Buckwheat and Seeding Down.

| Great Eastern Vegetable, Vine and To-

| bacco Fertilizer.

eriden, Conn. Ground Bone.

ranford, Conn. ‘ Bone, Fish and Potash.
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Firm.

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

o

Mapes Formula and Peruvian (}.Liano
Co., 143 Liberty St., New York:City.

Mlles Fertilizer and Oil Co., Milford,
Conn.

Mil]er, Geo. W., Middlefield, Conn.

National Fertilizer Co. , Bridgeport, Ct.

Frederick Nuhn, Waterbury, Conn.
Olds & Whipple, Hartford, Conn.
Peck Brothers, Northfield, Conn.
Plumb & Winton, Bridgeport, Conn.

Preston Fertilizer Co., Greenpoint, L. T,

Quinnipiac Co., 92 State St., Boston,
Mass.

i Brand of Fertilizer,

Celebrated Ground Bone.
Ammoniated Dissolved Bone.
Potato Fertilizer.

Standard Superphosphate,
Success Ferulizer.

Complete Manure for Light Soils,
¢ General Use.

{ ‘o o “ 3 A " Brand

| Potato Manure,

| Corn Manure.

| Tobacco Starter.

| Fruit and Vine Manure.

| Grass aud Grain Spring Top Dressing.

| Tobaceo Manure, Wrapper Brand.

j Seeding Down Manure.

| Fine Dissolved Bone.

|
‘Geo W. Miles Brand, Fish Guano.

Pure Ground Bone.
| Flour of Bone Phosphate.

} Chittenden’s Complete Fertilizer.
" Fish and Potash.
& Ground Bone,
Russell Coe’s Phosphate.

Self-Recommending Fertilizer.
Red Seal Castor Pomace.
Pure Ground Bone.

Ground Bone.

Onion Fertilizer.

Potato Fertilizer.

Ammoniated Bone Superphosphate.
Ground Bone.

Phosphate.

Potato Manure,

Market Garden Manure.

‘ Bone Meal.

| Ammoniated Dissolved Bone.

| Fish and Potash, Crossed Fishes Brand.
| Fish and Potashl Plain Brand.
| Pine Island Phosphate.

| Havana Tobacco Fertilizer,
Corn Manure.

Dry Ground Fish.

Sulphate of Potash.

| Muriate of Potash.

| Sulphate of Ammonia.

| Dissolved Bone Black.

Ammoniated Bone Phosphate,

OBSERVANCE OF FERTILIZER LAW. 9

Firm. Brand of Fertilizer.

Co., Box 3121, New | Read’s Standard.

High Grade Farmer’s Friend.
Fish and Potash.

Vegetable and Vine Fertilizer.

'co., 10 South St., Balti- | Reese’s Potato Special.

| Reese’s New England Favorite.
Pilgrim Fertilizer.

rd Co., Middletown, Ct. | The Rogers & Hubbard Co’s Pure Ground
Raw Knuckle Bone Flour.

Pure Ground Raw Knuckle Bone Meal

Strictly Pure Fine Bone.

Fertilizer for Oats and Top-Dressing.

Soluble Potato Manure.

Soluble Tobacco Manure.

Grass and Grain Fertilizer.

Fairchild’s Formula for Corn and Geu-
eral Crops.

Rockfall, Conn. Pure Ground Bone.

w Haven, Conn. | 0ld Reliable Superphosphate.
Pulverized Bone Meal.

Blood, Bone and Meat.

Fine Ground Fish.

Muriate of Potash.

High Grade Sulphate of Potash.
Regular Sulphate of Potash.
Nitrate of Soda.

Sulphate of Ammonia.
Dissolved Bone Black.
Formula A.

Qﬂano Co., Box 1368, | pacific Guano.
Potato Manure,
High Grade General.

Co.; Farlow Build- | potato and Tobacco Fertilizer.
fon, Mass. Complete Manure.
Superphosphate.

1 & Co., Pittsburgh, | potato Special.

Tobacco Special.

Banner Fertilizer.

Four Fold Fertilizer.

Mystic, Conn, Potato. Onion and Tobacco Manure.

- Ammoniated Bone Phosphate No. 1.
Ammoniated Bone Phosphate No. 2.
I High Grade Fish and Potash.

54 William St, New | geonomical Bone Fertilizer.

Fertilizer Co., 71 Ful- | Americus Ammoniated Bone Superphos-
ork City, | phate.
¢ Brand Potato Phosphate.
v High Grade Special.
“  Brand Pure Bone Meal.
‘ ¢ Brand Fine Wrapper Tobacce
. | Grower.
& Corn Phosphate.
Royal Bone Phosphate.
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ANALYSES OF FERTILIZERS.

Dm‘ing the year 284 samples” of commercial fertilizers and
manurial waste-products have. been analyzed. A classified list,
of them is given on page 16.

: On a few of these samples analyses were made for private par-
ties and charged for accordingly. A few samples also were
analyzed at request of other Experiment Stations in order to
compare and test analytical methods. Results of the examing.
tion of all the samples, with these exceptions, are given in detail
in the following pages. ;

During April, May and June, Messrs. Dennis Fenn of Milford
af]d F. R. Curtiss of Stratford, agents of this Station, visited’
ninety-eight towns and villages in Connecticut and drew 652
s:amples representing more than ‘160 distinct brands of commer-
cial fertilizers.

In this way one or more samples were secured of nearly every
brand of fertilizer which i8 offered for sale within the State.
When several samples of a single brand were drawn in different
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 average composition
of thf} goods is more fairly represented than by the analysis of
any single sample.

The Station agents are instructed in every case to open at least
three packages of each brand for sampling, and if the number of
packages is 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. )

As a rule, the Station will not analyze samples—

1. From dealer’s stock of less than one ton.
2. From stock which has lain over from last season.
3. From stock which evidently is improperly stored, as in

bags lying on wet ground or exposed to the weather,
etc.

The Station desires the codperation of farmers, farmers’ clubs,
fmd granges in calling attention to new brands of fertilizers, and
In securing samples of all goods offered for sale. All samples
drawn by other than Station agents must be drawn in accordance
with the Station’s Instructions for sampling, and properly certi-

LANATIONS REGARDING ANALYSES. il

jon analysis is desired. A copy of these instruc-
ank certificates will be sent on application.

re analyzed as promptly as possible in the order in
are received. Assoon as an analysis is completed a
 gent to the party who furnished the sample, and also
qcturer, in order that there may be opportunity for
‘Vor protest, if desirable, before the results are pub-
Balletin.

wing “Explanations” are intended to embody the
- and data upon which the valuation of fertilizers is
ledge of which is essential to a correct understand-

alyses that are given on subscquent pages.

B‘ CONCERNING THE ANALYSIS OF FERTILIZERS AND THE
~ VALUATION OF THEIR ACTIVE INGREDIENTS.

REVISED.

the most rare, and commeércially the most valuable ele-
S.
is universally abundant, making up nearly four-fifths
air, and is assimilable, with aid of certain bacteria, by
nts (the clovers, alfalfa, peas, beans), and mustard, but
nourish cereals or other crops is as yet doubtful.
gen is the nitrogen of animal or vegetable matters,
ically united to carbon, hydrogen and oxygen. Some
L nitrogen, as those of blood, flesh and seeds, are highly
15 ; others as found in leather and peat, are compara-
their effect on vegetation, unless these matters are chem-
ed.
(NH;) and nitric acid (N.Os) are results of the decay of
in the soil and manure heap, and contain Nitrogen in
ve forms. They occur in commerce—the former in sul-
ia, the latter in nitrate of soda. 17 parts of ammonia
‘pure sulphate of ammonia contain 14 parts of nitrogen.
nitrate of.soda also contain 14 parts of nitrogen.
is, next to nitrogen, the most costly ingredient of Fer-
f:h it always exists in the form of phosphates, usually
M, iron and aluminum, or in case of some * superphos-
form of free phosphoric acid.
horic acid implies phosphoric acid or phosphates that
ble in water. It is the characteristic ingredient of Super-
hich it is produced, by acting on ‘ insoluble ” or ‘‘re-
tes, with diluted sulphuric acid (oil of vitriol). Once
€0 with the soil, it gradually becomes reverted phos-
Jiﬂ often termed water-soluble phosphoric acid.
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Reverted (reduced or precipitated) Phosphoric acid means strictly
phosphoric acid that was once easily soluble in water, but from Chemii
cal change has become insoluble in that liquid. In present usage thge
term signifies the phosphoric acid (of various phosphates) that is freely
taken up by a strong solution of ‘'ammonium citrate, which is therefope
used in analysis to determine its quantity. It may also be designateq
citrate-soluble phosphoric acid. ‘‘Reverted phosphoric acid” implieg
phosphates that are réadily assimilated by crops.

Recent investigation tends to show that soluble and reverted phog.
phoric acid are en the whole about equally valuable as plant food, and
of nearly equal commercial value. In some cases, indeed, the soluble
gives better results on crops, in others the reverted is superior.
most instances there is probably little to choose between them.

Insoluble Phosphoric acid implies various phosphates not soluble in
water or ammonium citrate. In some cases the phosphoric acid is tog
insoluble to be readily available as plant food. This is especially true
of the crystallized green Canada Apatite. Bone-black, bone-ash, South
Carolina Rock and Navassa Phosphate when in coarse powder are com-
monly of little repute as fertilizers though good results are occasionally

-reported from their use. When very finely pulverized (‘‘floats”) they
more often act well, especially in connection with abundance of decay-
ing vegetable matters. The phosphate of calcium in raw bones is
nearly insoluble, because of the animal matter of the bones, which
envelopes it ; but when the latter decays in the soil, the phosphate
remains in essentially the ““reverted” form. The phosphoric acid of
‘‘Thomas-Slag ” and of ‘ Grand Cayman’s Phosphate” is in some soils
as freely taken up by crops as the water-soluble phosphoric acid but in
other soils is much less available.

Phosphoric acid in all the Station analyses is reckoned as ‘‘anhy-
drous phosphoric acid,” (P105), also termed among chemists, phosphoric
anhydride, phosphoric oxide, 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 curiositly.

Potash signifies the substance known in chemistry as potassium oxide
(K20), which is reckoned as the valuable fertilizing ingredient of ¢ pot-
ashes” 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).

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

Plaster, lime, stable manure and nearly all of the less expensive fer-
tilizers have variable prices, which bear no close relation to their chem-
ical composition, but guanos, superphosphates and similar articles. for
which $30 to $50 per ton are paid, depend chiefly for their trade-value
on the three substances, nitrogen, phosphoric acid and potash, which

In

. TRADE VALUES OF FERTILIZERS. 13
gely costly and steady in price. The trade-value per
ingredients is reckoned from the current market prices
d articles which furnish them to commerce. .

Jer. in estimating the reasonable price.to pay for hlgh-
s. should add to the Trade-value of the above named in-
’ ple margin for the expenses of manufacture, etc., and
nce or other advantage incidental to their use.
Trade-value or retail cost in market, per pound, of the
urring forms of nitrogen, phosphoric acid and potash, as
: England, New York and New Jersey markets, are as

VALUES FOR 1893 oF FERrTILIZING INGREDIENTS IN
" Raw MATERIALS AND CHEMICALS.

Trade-values or retail cost per pound of the ordi-
g forms of nitrogen, phosphoric acid and potash

Cts.
per lb.
L e 17
L e U R T R AR 15% .

nitrogen in dry and fine ground fish, meat and blood___ 174

in cotton seed meal and castor pomace... .. .. 163
in fine bone and tankage. .. ......._....... 15
in fine-medium bone and tankage ___________ 12
in medium bone and tankage .______________ 9
in coarser bone and tankage. ... ...___..._... 7
in hair, horn shavings and coarse fish scrap .. 7
BRI Gliihlo in water - .7 _ ... .ililiiiiil 6%
in ammonium ecitrate® _______________ 6
in dry ground fine fish, bone and tank-
S S SR BRI R R PR 6
in fine-medium bone and tankage ... _ 5
in medium bone and tankage_........ 4
in coarse bone and tankage ... ______ 3
in fine ground fish, cotton seed meal,
castor pomace and wood ashes__. 5
ingoluble in ammonium citrate, in mixed fertil-
o SRR SR KRR . 2
p ‘high-grade sulphate and in forms free from muriate
U R SR R 53
L R R NI SOV R Sy VL 43

2 grams of the unground phosphate previously extracted with
. ¢ neutral solution of ammonium citrate, sp. gr. 1.09, 1n 30
With agitation once in five minutes. Commonly called *re-
®” Phosphoric Acid,
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These Trade-values were agreed upon by the Experiment Stal

tions of Massachusetts, New Jersey, Rhode Island, and Connect;.
cut, for use in their respective States’during 1893. They are ()¢
average prices at which, during the six months preceding Marc,
last, the respective ingredients were retailed for cash, in our large
markets, in those raw materials which are the regular source of
supply. They also correspond to the average wholesale price fop
the six months ending March 1st, plus about 20.per cent. in cage
of goods for which we have wholesale quotations. The valuationg
obtained by use of the above figures will be found to corresponq
fairly with the average retail prices at the large markets of stand-
ard raw materials, such as:

Sulphate of Ammonia,

Nitrate of Soda,

Dried Blood,

Azotin,

Ammonite,

Muriate of Potash,
Sulphate of Potash,
Plain Superphosphates,
Dry Ground Fish,
Bone and Tankage,
Ground South Carolina Rock.

VALUATION OF SUPERPHOSPHATES, SPECIAL MANURES AND MIXED
FERTILIZERS 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.

Insoluble Phosphoric Acid is reckoned at 2 cents per pound. Potash
is rated at 44 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, than this excess of Potash is reckoned
at 54 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 $38.00 to $4.50 per
ton.

In 1893 the average selling price of Ammoniated Superphosphates
and Guanos was $32.99 per ton, the average valuation was $23.48, and
the difference $9.51, an advance of 40.5 per cent. on the valuation and
on the wholesale cost of the fertilizing elements in the raw materials.

In case of Special manures the average cost was $37.76, the averagé
valuation $29.35 and the difference $8.41 or 28.6 per cent. advance O
the valuation.

To obtain the Valuation of a Fertilizer we multiply the pounds PeX
ton of nitrogen, etc., by the trade-value per pound. We thus get the

VALUATION OF FERTILIZERS 15

. ton of the several ingredients, and adding them together we
total valuation per ton.

Ground Bomne, the sample is sifted into four grades and we
compute the nitrogen-value of each grade by multiplying
of nitrogen per ton, by the per cent. of each grade, taking
product, multiplying it by the trade-value per pound of
that grade, and taking this final product as the result in
mming up the separate values of each grade thus obtained,
ith the values of each grade of phosphoric acid, similarly
the total is the Valuation of the sample of bone.

of the “Valuation™ are two-fold :

how whether a given lot or brand of fertilizers is worth, as a
v of trade, what it costs. If the selling price is not higher
ation, the purchaser may be tolerably sure that the price
. If the selling price is twenty to twenty-five per cent.
he valuation, it may still be a fair price ; but in proportion
per ton exceeds the valuation there is reason to doubt the
ts purchase.

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

uation is not to be too literally construed, for analysis can-
‘accurately what is the form of nitrogen, etc., while the
condition of a fertilizer is an item whose influence cannot
htly expressed or appreciated.

ove first-named purpose of valuation, the trade-values of
lements which are employed in the computations should
possible, and should be frequently corrected to follow the
market.

ond-named use of valuation frequent changes of the trade-
vantageous, because two fertilizers cannot be compared
lative money-worth, when their valuations are deduced
b data.

- leads to the conclusion that the trade-values adopted at
of the year should be adhered to as nearly as possible
1€ year, notice being taken of considerable changes in the
er that due allowance may be made therefor.

lural value of a fertilizer is measured by the benefits re-
use, and depends upon its fertilizing effect, or crop-pro-
E. As a broad, general rule, it is true that Peruvian guano
tes, fish-scraps, dried blood, potash salts, etc., have a high
Value which is related to their trade-value, and to a degree
latter value. But the rule has many exceptions, and in
nces the trade-value cannot always be'expected to fix or
licate the agricultural value. Fertilizing effect depends
» CT0p and weather, and as these vary from place to
Year to year, it cannot be foretold or estimated except
Past experience, and then only in a general and proba-

O
.
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CLASSIFICATION OF FERTILIZERS ANALYZED,

RAW MATERIALS.

1. Containing Nitrogen as the Chief Valuablé Ingredient.

2. Containing Phosphoric Acid as the Chief Valuable Ingredient.
dkgsolved Bong Black .y Ll Halc sosay b Snaddead e ada Ll oo 3
“ Dissolved Bone”
3. Containing Potash as the Chief Valuable Ingredient.

High'Grade Sulpbata’of Potash_ . . .. o o0 L. .2 (o .. ... 6
Double Sulphate of Potash and Maguesia
Muriate of Potash

405 Tl SR S MEIRER O 1 e e 0 s e N e L g 2 B SURIE A S 6

R o . e 2
MIxED FERTILIZERS.

BonerandiPotash fod! S lai e AR A B R s e 6

Nitrogenous Superphosphates...._ ... ._._.. ATENEL St 4 S Conl LR
Special Manures
Home Mixtures

MISOELLANEOUS FERTILIZERS AND MANURES.

(B o 2 S R A A A e R e 34
S Gaam et e L B Vb O o e e L L e e 16
12Tt e Tt Sy N L. (il S0 T it e X 1
Waste Peaches ____. 3 LI Dat AR bl Gl el G LB G Y 1
Peatmoss and Swamp-Muck ... ool caeaaomneinane semmnean 4
L S IS S e R L 2

SGRATR e L« st Tao ekt 1L UM SRR S oot el o 284

I. Raw MateriaLs orF Hica GrADE CoNTAINING NITROGEN
AS THE CHIEF VALUABLE INGREDIENT.

NITRATE OF SODA.

Nitrate of Soda is mined in Chili and purified there before ship-
ment. It usually contains about 16 per cent. of nitrogen, equiva-

RTILIZERS, COTTON SEED MEAL. 17
cent. of pure nitrate of soda. It contains besides,
- nd some moisture. The usual guarantee is “96

pitrate of soda equivalent to 15.8 per cent. of nitro-

i
>

n stock of L. Sanderson, New Haven.

ANALYSIS.

L R L R DR 3.61
BDle in water. _..------oc-ccmma-ooo -- .08
Chloride (Salt) ..o occecnommmmmmonnn-- .66

Biom Sulphate - --.---------co-smooones .23
Sodium Nitrate..--cco.-cconcocom--oo- 95.52

9 100.00
jvalent Nitrogen - ...------oc-ccwocnnnmn- 15.76
e $55.00
itrogen costs cents per pound - _..---- 17.4

SULPHATE OF AMMONIA.

now made on a large scale as a by-product of gas-
- contains over 20 per cent. of nitrogen, the equiva-
94 to 97 per cent. of sulphate of ammonia. The rest
isture. The usual guarantee is 25 per cent. of am-
is equivalent to 20.6 per cent. of nitrogen, but
phate of ammonia commonly contains less than

k of L. Sanderson, New Haven. 3968. Sold by
, Boston. Stock of Olds & Whipple, Hartford.

ANALYSES.
3965 3968
L e R R 20.58 20.78
ATMONIA . - - occcocmemmmeme 25.10 25.34
_______________________________ $80.00 $175.00
costs cents per pound ... ._.---- 19.4 18.1

Corron SEED MEAL.

the cotton plant, after ginning to remove the fiber,
vh a mill which hulls or decorticates it. The hulled
and the oil expressed. The ground cake from the
d as a cattle food and fertilizer. The hulls are
in the oil factory and the ashes, which contain
er cent. of potash, are also used as a fertilizer.
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Sometimes, however, hulls and seed are ground together, mak.

ing “undecorticated meal” which contains considerably Jeg
nitrogen and has correspondingly less money value as a fertilize,
or as a feed. When the meal has undergone heating or fermey,.
tation, its color changes from a deep yellow to brown or reddigy,.
brown. It is then unfit for gattle food and is sold at a cheaper
rate as a fertilizer. - i

The following analyses of Cotton Seed Meal have been made
at this Station during the present year.

While they were made in the interest of those who were

buying the meal to use as a fertilizer, they are worth the atten.

tion also of those who are now using or who intend during the
winter season, to use Cotton Seed Meal as feed for stock.

The eight analyses which have the first place in the table
represent decorticated meal of fair quality made from upland
cotton.

The per cent. of nitrogen found in No. 3781 is higher than has

been previously observed in any sample analyzed here, 8.08 per
cent.

The per cent. of nitrogen found in No. 3832 is very low for
pure meal, but the sample does not appear to be adulterated.
The other differences in nitrogen, among these eight samples, are
such as occur constantly and are due to differences of soil and
fertilizers on which the cotton was raised and to differences in the
thoroughness of the hulling.

Owing to increased foreign demand the price of cotton seed
meal has advanced sharply so that it is no more our cheapest
source of available nitrogen. Thus the average cost of nitrogen
in these eight samples, analyzed in 1893, was 174 cents per pound.

Last year the average cost was only about 15 cents, nevertheless
meal of prime quality is still a profitable fertilizer to use if
bought at $30 or even $31 per ton.

Special attention is called to the three samples, 3833, 3827 and
3856. They contain somewhat more than half as much nitrogen
and considerably less phosphoric acid and potash than the other
samples, but were sold for only a dollar or two less per ton.

These are “Cotton Seed Meal” as well as the others but are
made from the seed of Sea Island Cotton ground with the hulls.
They are readily distinguished by their dark color and the
presence of hard black fragments of hulls.

As fertilizers they are not worth more than $18.00 per ton
when bright decorticated meal can be bought for $30.00.

-

FERTILIZERS, COTTON SEED MEAL. 19

ite likely that this sort of meal will be put on our
re. commonly than heretofore.

> Meal to use as a Feed or as a Fertilizer, purchasers
ire Decorticated, Upland Cotton Seed Meal containing at
r cent. of Nitrogen, unless they are willing to use the
§1y inferior meal, which cannot be economically done unless

got for 2 greatly reduced price. :
no evidence that the undecorticated meal is in any

ous to stock; indeed some feeders prefer it to the
icated meal on the ground that it is less likely to cloy
d in large quantity.

ﬁ its manurial and its feed value are much less than
orticated meal.

DESCRIPTION OF SAMPLES.

" Sold by A. H. Rice, Granby. Sampled by H. A.
West Suffield.

Sold by Olds & Whipple, Hartford, in the fall of 1892.
Eugene Brown, Poquonock.

a by Olds & Whipple, Hartford, in spring of 1893.
Eugene Brown, Poquonock.

‘Sold by Edward Austin, Suffield. Sampled by O. E.
1d.

old by C. H. Dexter & Sons, Windsor Locks. Sam-
ene Brown and T. B. Hathaway from stock sold to
chasers,

old by J. H. Viets, Copper Hill.

Sampled by S. D.
Sold by J. H. Viets. Sampled by S. D. Viets.

Sold by C. H. Dexter & Sons, Windsor Locks. Sam-
ne Brown, Poquonock.

Sold by E. 8. Hough, Poquonock. Sampled by Eugene

onock,

old by Horace Griffin, East Granby. Sampled by
an, West Suffield.

d by J. H. Viets, Copper Hill. Sampled by S. D.
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 FERTILIZERS, DISSOLVED BONE. 21

Castor PoMmack.

-d’:residue of castor beans from which castor oil has
An excellent fertilizer but extremely poisonous

they get access to it.
de by H. J. Baker & Bro., N. Y. Stock of W. F.

st Hartford. o)
de by H. J. Baker & Bro., N. Y. Stock of F. S.
dsor Locks. Sampled by T. B. Hathaway, Windsor.
er Castor Pomace, sold by F. Ellsworth. Stock
. A. DuBon, Poquonock.

by Red Seal Castor Oil Co., St. Louis, Mo. Stock

rner, Tylerville.

ANALYSES.

3807 3925 3826 3808
................. 5.39 4.58 4.62 4.40
R 1.85 1.66 1.45 1.34

1.28 1.20 1.09 1.12
$24.00  $24.00  $22.00  $25.00

19.2 22.9 20.9 25.4

ntained much less nitrogen than formerly and in
‘has been a very expensive source of nitrogen.

Horx Dusr.

y the Salisbury Cutlery Handle Co., Salisbury.
 Belden, Falls Village.
le contained 14.48 per cent. of nitrogen. It con-
f turnings and partly of fine horn dust. While
of horn is by no means as available to plants as that
d or fine ground bone, experiments have shown that
rable agricultural value. The horn may be com-
horse manure or lime. If applied to land without
)‘(_’Slting it should be used in the fall rather than in

VED' BoneE Brack Axp DissoLvEp BonE.

ates made by treating waste and spent bone black
‘reﬁneries, or bone dust, with oil of vitriol which
Osphoric acid largely soluble in water.



22  CONNECTICUT EXPERIMENT STATION, REPORT 1893

Dissolved Bone Black.

3993. Stock of L. Sanderson, New Haven,

Quinnipiac Co., Boston.

Stock of Olds & Whipple, Hartforq,

Dissolved Bone.

3739. Sold by C. E. Stagg, Stratford.

: Sampled and sent 1,y
S. E. Curtiss, Stratford, o :

ANALYSES.

3993 3994 3739
Soluble Phosphoric Acid.__._________ 16.38 12.34 6.67
Reverted 3 S S T .35 3.46 6.72
Insoluble 3 et L trace trace 1:33
Gostiperiton Lo L Ui e $26.00 27.00  16.004
Soluble phosphoric acid costs cents
per-pomitid® o deie oo ogoses 7.8 9.3 5.6

The dissolved bone black is. particularly convenient to handle
because it never cakes in the bag or heap.

But it will well repay those who are using any considerable quan-
tity of phosphates to get quotations of dissolved South Carolina or
Florida rock phosphate. This material, which should contain 12-14
per cent. of soluble and reverted acid, if freshly made is apt to cake on
lying, but if mixed promptly with nitrogenous matter and especially if
the mixture is used soon after mixing there should be no difficulty in
handling it. The soluble phosphoric acid of rock phosphate is as valu-
able for plant food as in any other form of superphosphate and dissolved
rock phosphate is very decidedly cheaper than dissolved bone black.
When the available phosphoric acid of dissolved bone black costs 8

cents per pound, it can probably be got in dissolved phosphate tor from
5 to 5% cents. .

II.  Raw Materiars or Higu GRADE CONTAINING PorTisH.

Hica Grape SurpHATE oF Porasn.

This material should contain over 90 per cent. of pure sulphate
of potash or about the same quantity of actual potash as the
muriate, but no more than a trace of chlorine.

3797. Sold by Leander Wilcox, Mystic.
Austin, Suffield.

3862. Sold by Wm. R. Peters & Co., New York.
by O. E. Pitcher, Enfield Bridge.

* Allow for reverted and insoluble phosphoric acid 6 and 2 cents per pound
respectively.
t In eight ton lot.

Sampled by H. H.

Sampled

FERTILIZERS, POTASH SALTS. 23

d by L. Sanderson, New Haven. Sampled' by W. E.

iffield.

-Sﬁd by L. Sandevson, New Haven, Sampled by A. P.

ver Lane.

‘§;1d by G. B. Alderman, Suffield. Sampled by S. D.
yper Hill.

" Sold by Quinnipiac Co., Boston.

Hartford.

ses see the table on page 24.)

Stock of Olds &

f\;‘f VBLE SUuLPHATE OoF PorAsa AND MAGNESIA.

rial is usually sold as ¢ sulphate of potash” or ¢ man-
ona guarantee of “48-50 per cent. sulphatf},” which
nt to 25.9-27.0 per cent. of actual potash. Besides some
cent. of sulphate of potash it contains over 30 per cent.
e of magnesia, chlorine equivalent to 3 per cent.'of
t, a little sulphate of soda and lime, with varying
f moisture.

1d by National Fertilizer Co., Bridgeport, to' G. W
iams, East Hartford. Sampled by A. P. Hills, Sil-
The goods represented by this sample were bought
de sulphate the price charged being $54 per t.on.
, of the analysis showing that the goods were not .hllgh
hate, the purchaser protested. The National Fertlhz?r
n explanation “ We entered the order correctly and it
to the factory and checked off after shipment,'but,
, the factory book now shows that the two kinds
as above.” (A part of the invoice was high grade sul-
We have explained to Messrs. Williams and sent them
bill’”  The price finally paid was $30 per ton.

MURIATE oF PoTASH.

‘cial muriate of potash contains about 80 per cent. of
Potash (potassium chloride) 15 per cent. or more of
It (sodium chloride), and 4 per cent. or more of water.
lly retailed on a guarantee of 80 per cent. muriate,
alent to 50.5 per cent. of actual potash.

by Quinnipiac Co., Boston. Stock of Olds &
ford,
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ANALYSES.
3797 3862 3896 3926 3963 3966 3927 396y
Potash soluble in water, 49.15 51.92 48.36, 50.46 48.67 48.40 25.96 49.7¢

Equivalent sulphate of

DAk e S 90.92 96.06 89.47 93.35 90.04 89.50 48.03 __
Equivalent muriate of [
ROBREBC S s U 8 b e e T e R L S T R [
Cost per ton.._..._... $55.00 $53.25 $55.00 $54.00 $59.00 $55.00 $30.00 $43.0¢
Potash costs cents

perpound...__..__ 558 5.13 568 535 6.6 57 5.8 4.8

The cost of actual potash in the samples of sulphate has been
from 5.13 to 6.6 cents per pound. The high cost of potash in
certain samples is ‘explained by the abnormally low per cent. of
potash in the goods, in some cases more than two per cent. lower
than the average. Four out of the six samples of the high grade
sulphate have less than 50 per cent. of potash.

The frequent objections of manufacturers this year to the per

cent. of potash found in the various brands of mixed fertilizers
may have their explanation also in this deficiency of potash in
the raw material used as a source of potash.

For all crops except tobacco, sugar beets and possibly potatoes,
muriate of potash is altogether the most economical source of
supply.

If muriate is applied in moderate quantity in the fall or very
early spring to potato land no damage to the quality or produc-
tiveness of the crop need be feared.

1V. RaAw MATERIALS CONTAINING NITROGEN AND PHOSPHORIC
Acip.

Bone MANURES.

The terms “Bone Dust,” “ Ground Bone,” “Bone Meal”” and
“Bone” applied to fertilizers, sometimes signify material made
from dvy, clean and pure bones; in other cases these terms refer
to the result of crushing fresh or moist bones which have been
thrown out either raw or after cooking, with more or less meat,
tendon, and grease—and if taken from garbage or ash heaps, with
ashes or soil adhering; again they denote mixtures of bone, blood,
meat and other slaughter-house refuse which have been cooked in
steam-tanks to recover grease, and are then dried and sometimes
sold as “tankage;” or, finally, they apply to bone from which 2

FERTILIZERS, BONE MANURES. 25

o of the nitrogenous substance has been extract‘ed in
manufacture. The nitrogen of all these varie:cufs_of
en they are in the same state of mechanical subdivision
'f;ially the same fertilizing value. .

T _Sahlpled by Station Agents.

lowing pages are tabulated eighteen analyses of samples

oe cost of these bone manures is $31.70 and the average
: Sg,oz per ton. This close agreement of cost and valuat{on
» of bone indicates that the Station’s schedule of valuation
jal agreement with the actual market prices. !

been no cheaper form of readily available organic nitrogen
the past year than fine ground bone and tankage.

apled by manufacturers ; and 3. Sampled by private
individuals.

lowing samples, deposited at the Station by manufac-
compliance with the law, are analyzed to meet the
; of the law which calls for an annual analysis of each
'he sampling agents of the station did not succeed in
e brands on sale in the State.

{

, Crocker’s Ground Bone Meal.
er and Chemical Co., Buffalo, N. Y.

Made by the Crocker
Sampled by the
. Crocker’s Pure Ground Bone. Sampled by the manu-
' \:sl.er’s Celebrated Ground Bonme. Made by Lister’s
I Chemical Works, Newark, N. J. Sampled by the
cturer. :

Cooper’s No. 2-Bone. Made by Peter Cooper’s Glue
N. Y. Sampled by O. E. Pitcher, Enfield, Conn., from
ased by him.

Jlean Bone Dust. Made by the Salisbury Cutlery
Salisbury. Sampled and sent by Henry Belden,
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28 CONNECTICUT EXPERIMENT STATION, REPORT 1893
MECHANICAL ANALYSES.
3911 . 3917 3912 3860 4039
Fine, smaller than g4 inch.___.___ 67" 41 38 50 86
Fine medium, smaller than g inch. 18 27 24 20 99
Medium, smaller than {4 irch _._. " 13 26 20 18 5
Coarse, larger than {5 inch...._. 2 6 18 12 o
. S 100 100 100 100 100
CHEMICAL ANALYSES.
Nitrogen, cafld s o in Hoidhe o 1.76  4.08 4.36 1.52 4.39
Phosphoticaaid. ... . ool 0 ot 26,46 256,27 1545 31.23 24.86
"Valuation pepiteon. ..o L. .o il $33.87 35.33 25.04 35.49 40.03
Costipertonsac. o boioco ool ol STLE S Rl the e, 7y 200

QuinNiriAc BoNE MEAL.

A sample of this article, No. 3806, drawn from stock of J. W,
Gardner, Cromwell, was analyzed with the results given below.
The manufacturers protested that the analysis did not fairly
represent the average quality of the brand and at their request
an analysis was made of another sample, drawn {rom stock of A.
P. Wakeman, Fairfield. This later analysis, No. 3916, is tabu-
lated with others on page 27 and is here reproduced for compar-
ison.

MECHANICAL ANALYSES.

3806 3916
Fine, smaller than g inch __________.____ 55 31
Fine medium, smaller than ' inch ________ 21 29
Medium, smaller than & inch..___________ 18 38
Coarse, larger than {yinch___________..__ = 2

100 100 -

CHEMICAL ANALYSES AND VALUATIONS.

I S RN I A U B 316 4.05
1530610 T Tl G S S P LS S S | Rl 19.25 21.54
[0 o (RN S S . - $33.00 29.00
Valuation (Per 100 ... . no bty /il alin te ot bt $28.96 30.54

TANKAGE.

This name is properly applied ounly to the sediment remaining
in tanks where meat serap with some bone is rendered to separate
the fat. After boiling or superheating with steam, the fat rises
to the surface of the water and is removed, the soup is run off,
and the settlings at the bottom are dried and sold as tankage.

29

FERTILIZERS, FISH.

'. f nitrogen as large as or
ontains a percentage O '
c:!:,f phosphoric acid. But the name tankage 1s

'“mixtm'es that consist largely of bone and do mnot

in composition from pure bone.

Sampled by Station Agent.
e New
" e and Meat. Sold by L. Sanderson,
{e«f ?:om stock of E. P. Carroll, East Hartford.
. d Tankage. Sold by Quinnipiac Co. Sampled
1ds & Whipple, Hartford.

by Danbury Fertilizer Co., Danbury, Ct. Stock
1, Orange.
MECHANICAL ANALYSES.
3801 3805 4026
417
than 4 inch - ------ 41 (;; 2
edium, smaller than g% inch - 29 i §
‘gmaller than  inch_ .- 20 i
. Jarger than {% inch.___----- 4 Jar 25
100 100 100
CHEMICAL ANALYSES AND VALUATIONS.
________ 7.07 4.53 5.13
.c;(;“— AT 9.69 19.15 16.71
....... . $35.00 32.00 30.00
!per - $21.65 33.03 29.41

Dry Grouxp Fism.

. is often mixed with oil of vitriol to hinde.r decay
and the bones of the fish are as a result dissolved

by the Quinnipiac Co. Sampled f?'om stock of
Buckland, and Olds & Whipple, Hariford.

ANALYSIS. PR
.26
i monia S ...------------o--oooTTTC : 34
C R '66
PROSPhONIC ACId ... oo <o cocmnmmmemmmomoT -
& phosphoric acid .. .. ... ccer -nmn-mmmmem o 2,”
PhoSPhoric acid . . - cecnceommmmnmmmmmmmn=ms :
................... $40.00
l’!“‘;on ________________________ $37.19
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Mixep FertiLiZERs,
‘ I. Boxg AND POTASH.‘

The fo]lowing brands, though solq under ;
consist of hone o tankage miyeq with potash salts. e
3750. “Grounq Bone.” Made by Preston Fertilizer Co,,
Greenpoint, N. Y. ‘Btodt of F. M, Raymong, Westport,

3997. Circle Brang Bone ang Potash. Mage by Bradley Fe,.
tilizer Co., Boston,_ _Manufacturer’s sample,

4004, “Seli'—recommending Fertilizer,» Made by F, Nuhn,

US SUPERPHOSPHATES AND GI.JANOS.. il
i ixed fertilizers containing rm;r.ogn eé
i 'those :nclases potash, which are not ie;ngecial
> m:,d Z:-smf(':)sr use on any special crop. P
ufactur

¥
e
IAE

a variety of Nameg,

Samples drawn by Stution agents.
1. vam

f
f d the analyses o
} 39 are tabulate son
bles on-pag(;s 3o2n tZampleas collected by the Sta
da’ made

ES ON I AR .
NOT TICULAR .ANA.L!SES

ili by the
hod Fertilizer, made

Farm?rs’ ll;Ies?onM;Zass., was objected tsaszy tl;i
B Of th’e low percentage of povv ils.o Wy
L accoumf Osamples from the stock of g it
Ry Judson, Stratford, W. F. An fr i i,s el
tlgwx("},l::kF& Sons, N,[ilford. gn acjm;]g 03950, wil
- i was drawn, No. '
:aml;P'le ;ifv::l?nbt?: iable on page 38 and is here
vhich is

Fine medium, smaljer than ;i jnep
Medium, smajjer than 1 jnep
Coarse, larger than dyinch_ 7 9

Fine, smaljer than 1 inch 37

el 28 31 28 24

r comparison.
o e R SR B 462249 1 3oy 87 Fis ERS NEW METHOD FERTILIZER.
e i YO i 7.33 1859 2110 20,94 OF BRADLEY'S FARM 3815 3950
i e ORI 350 304 909 3.31 : 9.95 2.3(;
.............. 11.
il R A $29.00 28.00 3250 R 11.32 268
RS g, s $19.40 2096 551 28.24 oo 242 %
----------------- 23.
Two samples of G, W, Miller’s Bone Phosphate were oo $23.45
and sent for analysis by D, W, Patten, Clintonyille from stock N

of nitrogen, 4,5 of potash and 11.¢ of phosphoric acid.,
The Percentages found wejpe as follows ;

3851 3852

Nitrogen gg e LS B ey 1.30 L75

bt ot Ao .20 17

bt M R Sk 1.90 1.31

Total iR S e L 3.40 3.23

Total i UG Ry 9.6%7 10.41
Total Potash
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THE GUARANTEES.

The law of Connecticut requires every package of fertilizey ¢,
bear a statement of the actual composition of the goods. Thjg
usually expresses the quantities of nitrogen, phosphoric acid anq
potash within certain limits, as # nitrogen 2-4 per cent.”

It a fertilizer with such a guarantee actually contains 2 per
cent. of nitrogen, it is<within the manufacturer’s guarantee.

It is the lowest figures of the guarantee therefore that purchasers
should regard.

Of the forty-nine brands here reported seventeen are below thejr
minimum guarantee in respect of one ingredient, and three in respect
of two ingredients. That is, considerably more than one-third of al]
the nitrogenous superphosphates in our market contain less of one or of
two ingredients than they are claimed to contain,

It is urged that an excess of one ingredient over the guarantee
should be held to make good the deficiency of another. But
with reasonable care and skill in the manufacture and in the
sampling and analysis of the goods the actual analysis should not
fall below the minimum guaranteed in any respect particularly
when wide limits are allowed in the guarantees themselves.

Cost aAND VaLuaTION.
Cost.

The method used to ascertain the retail cash price of the phos-
phates is as follows:

The sampling agents inquire and note the price at the time
each sample is drawn. The analysis when done is reported to
each dealer from whom a sample was taken, with an enclosed
postal card addressed to the Station, and a request to note on it
whether the retail cash price is correctly given and to mail to the
Station.

From these data the average prices are computed.

Valuation.

The valuation has been computed in all cases in the usual
manner.

Percentage Difference given in the last column of the table
shows the percentage excess of the eost price over the average
retail cost of the nitrogen, phosphoric acid and potash contained
in the fertilizer.

This information puts the purchaser in a position where he can
figure as to the probable relative value of the different brands
and the probable relative economy of buying fertilizers mixed or
unmixed.

ZERS, NITROGENOUS SUPERPHOSPHATES. 41

od of buying is preferable can only be dfeterx'nined

qual farmer, who shoald know best what his soil and
‘ what his facilities for purchase and pa,ym.ent ar.e.
ule can be given. In one case ready-mixed, in
.mixed fertilizers may be found the more profitable

cost of the nitrogenous superphosphates is $32.99.
Ination, $23.48, and the percentage difference 40.5.

the corresponding figures were :
$34.80, Average valuation $26.25, Percentage

] by Manufacturers and 3. Sampled by private
individuals.

(For tabulated analyses see page 42.)

. Sampled by Manufacturers.

s were sent to the Station in compliance with the

Pertilizer Law and were analyzed because no samples

med were found in market by our sampling agents:

or Brand Fish and Potash. Made by the Bradley

N

1 Coe’s Superphosphate. Made by the Bradley

able Bone Superphosphate. Made by the Crocker
emical Co. Buffalo, N. Y.
Fish and Potash. Made by E. R. Kelsey,

“Success ” Fertilizer. Made by Lister Fertil-
orks, Newark, N. J.
er Fertilizer. Made by Walker, Stratman & Co.,

Fold Fertilizer. Made by Walker, Stratman & Co.

8. Sampled by private individuals.
. Valley Orchard Co’s Fertilizer.” Made by
New York. Sampled by Conn. Valley Orchard

Miller’s Flour of Bone Phosphate. Made by G.
lefield. Sampled by C. P. Augur, Middleficld.
’s Formula A. Made by L. Sanderson, New
by Josiah Hawkins, Southport.

on’s Formula A. Made by L. Sanderson, New
by W. S. Clark, Stephenson.

bl
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ANALYSES AND VALUATIONS.
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FER

1II. SpECIAL MANURES.
1. Sampled by Station Agents.

- gnalyses and Valuations see pages 44 to 51.

oluded such Nitrogenous Superphosphates as are
eir manufacturers to be specially adapted to the

alar crops.

OTICE OF PARTICULAR ANALYSES.

are here tabulated by themselves,
acturer protested that the analysis
he brand as it was sold

g analyses
sh case the manuf
nt the average quality of t

endeavored in each case to obtain other samp.les of
analysis, but was not able to secure them' in all
ion does not consider itself at liberty to wuhho}d
rom publication altogether, but prints them in
the manufacturer’s statement or protest. Tt is
that improper storage may alter consi(.ierably the
‘a fertilizer, and in cases where the retailer re-bags
of goods there is a possibility that the new bags
er brand, and thus make confusion in the samp-
and other reasons the Station has in all cases
, been asked, and has been possible, repeated the
samples.
co Manure, made by H. J. Baker & Bro., N. Y.
imed by the manufacturer that this brand con-
5 per cent. more potash and less chlorine than our
A new sample of this brand, No. 3951, was
ock of Strong & Tanner, Winsted. The analysts
on page 49, and is here reproduced for compari-
n8 over two per cent. more of potash than No.

lete Onion Manure, made by H. J. Baker & Bro.,
t is stated by the manufacturers that the analysis
ly to that of their complete Potato Manure but
cent. less nitrogen and five per cent. more potash
Manure contains.

e
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52  CONNECTICUT EXPERIMENT STATION, REPORT 1893,

-

3930. Mapes’ Tobacco Manure, Wrapper brand. On accoy
of a protest [rom the manufagturer to the effect that the per
cent. of nitrogen found was abnormally low, another sample Wag
drawn and analyzed. Thisis No. 3995, given on page 49, apnq
here reproduced for comparison. It contains .8 per cent. more
nitrogen than the first apalysis.

3962 Market Garden Manure, made by the Quinnipiac Co, of.

Boston. The manufacturer objects to this analysis because both
nitrogen
below the average quality of the goods. An attempt to find
other samples of the brand after the protest was received proveq
unsuccessful.

4005. Fairchild’s Formula for Corn and General Crops, made

by the Rogers & Hubbard Co., Middletown. A protest was

made by the manufacturer against this analysis on account of-

the deficiency of both potash and phosphoric acid.

ANALYSES.

3892 3951 3910 3930 3995 3962 4005
Nitrogen as nitrates ........ S Bt SR A SR S Y T 1 ¥ A2 4.93
as ammonia _______ 3.6 . 392 ,3.06. ‘242" . 250 a8 .2
OFgame L i Ll 1.01 AT .66 196 267 236 146
Total nitrogen found........ 4.7 440 372 561 644 3.26 631
guaranteed .- 4.5 L 4.0 LLivliE6.2 116,250 3.3 58
Soluble phosphoric acid___._ 4.61 3.68 4.83 R 5,260 .o
Reverted phosphoric acid.... 1.06 1.02 110 3.74 343 3.81 _...
Insoluble phosphoric acid ... .56 .68 6600 209 1.96 147 ..-<
Total phosphoric acid found. 6.23 5.28 6.59 6.20 539 10.54 11.49
guardnteed ... Loiod koo 4.5 4.5 9.0 12.0
Potash as muriate........_. .82 .81  7.46 .61 .27 6.63 1161
Total potash found __._ ... _ 9.51 11.70 11,71 11.57 11.87 6.63 11.61
guaranteed .... 10.0 10.0 .... I0.5 10.5 7.0 12.5

GUARANTEES,

Of the fifty brands of Special Manures analyzed, thirteen are quité
below the manufacturer’s minimum guarantee in respect of one ingre-
dient, and nine are below in respect of two ingredients.

Cost, VaLuaTION, AND PERCENTAGE DIFFERENCE.

The average cost per ton of the Special Manures has been $37-76'
The average valuation, $29.35, and the percentage difference 28.6 Per
cent. Last year the corresponding figures were, average cost, $38-28'
average valuation, $30.70, percentage difference, 25.0 per cent.

and potash are below the minimum guarantee apg

. FERTILIZERS, SPECIAL MANURES. 53

by Manufacturers, and 8. Sampled by Private
‘ Individuals.

9. Manufacturers’ Samples.

les were sent to the Station in compliance with the
Fertilizer Law and were analyzed because no sam-
ands named were found in market by our sampling

slete Manure for Top Dressing Grass and Grain.
Bradley Fertilizer Co., Boston, Mass.
sial Connecticut Tobacco Manure, Made by Crocker
Chemical Co., Buffalo, N. Y. .
ling’s Tobacco Grower. Made by the L. B. Darling
Providence, R. L.
cial Tobacco Manure.
urg, Pa.

o Special Fertilizer. Made by Walker, Stratman

Made by Walker, Stratman

: v&‘zmples drawn by Private Individuals.

ittenden’s Complete Fertilizer for Tobacco. Made
al Fertilizer Co., Bridgeport. Sampled by T. J.
Station.

y Wertilizer. Made by Preston Fertilizer Co.,
Sampled by John Mick, Westport.

Fertilizer. Made by Preston Fertilizer Co.
n Mick, Westport.

ormula for Top Dressing. Made by L. Sander-
Sampled by W. S. Clark, Stephenson.
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For Potatoes, made by G. F. Platt, Milford.
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Sulphate of Ammonia.
Nitrate of Soda.

Sulphate of Potagh.
Muriate of Potash.
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Cost of materials $35.31 per ton, delivered.
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cent. of potash soluble in water ranging from 15.30 to 27.40.

The average per cent. is 21.91.
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The cost of potash per pound at retail in cotton-hull ashes hag
ranged from 4.9 to 11.4 cents per pound and has averaged 6.9 cents,
Cotton-hull ash has ceased to be a cheap source of potash.

On the average, potash has cost, this year, over a cent per pounq
more in this form than in high grade. sulphate. It is, however, 5
favorite fertilizer with many tobacco growers and is chiefly used on
the tobacco crop. 2

-
ar

Spurrovs Corrox  HurL ASHES.

On March 17, the Station reported Analysis No. 3753 made on
a sample drawn by A. E. Holcomb, Poquonock, from stock pur-
chased of Olds & Whipple, Hartford.

On March 23, analysis No. 3780 was reported. The sample
was drawn by H. C. Griswold, Poquonock, from stock purchased
by him out of the same car as Mr. Holcomb’s stock.

In order that there might be no possible question as to the
sampling, the Station, at the request of Messrs. Olds & Whipple
sent an agent to Windsor who drew samples from five different
lots of ashes that came from the same car as the samples just
mentioned which had been bought by Clark Brothers, H. C. Gris-
wold, M. Larney, F. G. Strickland and A. E. Holcomb. A mix-
ture was prepared of equal parts of these samples, making the
Station sample, No. 3785, whose composition is given below.

ANALYSES OF Spurious CorroN HULL ASHES.

3753 3780 3785
Rotaahiel S o0 e e 9.85¢ 7.21% 10.06
i el g NS G TSR R B L 0 1.38 i 18 1.84
3 Mo LR SR NS WA S 82.19 31.9% 32.14
Mapnesia s oLl ol o e m sl 3.63 4.714 3.117
Oxide of iron and alumina ___._..---- 5.76 6.03 6.15
Phosphotic'acid 1o . - Joaar oo odiial ot i.54 St 1.30
Bulphueacid 2ol 4l o L I 2020 s fie L 1.61
ClarhoRi@acid ol sl oh Sol s iel el 18.66 20.01 19.58
Eandgnd dilical bl Ll deiies 23.45 23.59 22.58
Water, free and combined. ... ....--- 1.89 T 1.51

98.95 99.94
L Sk o A e R el R PR AR $9.08 Zaa $8.59

These «Cotton Hull Ashes” were possibly from a heap that
had been partially leached by rain and mixed with sand, earth,
or coal ashes.

* Soluble in water. } Soluble fn acid.

WOOD ASHES. 59

s, Messrs. Olds & Whipple, as soon as they were
of the character of the goods, immediately recalled
d with those who had bought them and returned the

south.
1t it is to judge of the quality of cotton hull ashes

This sample is drawn from one of four bags we found
2 lot. I am curious to know if these are what they
be or if they are only ‘boiler cleanings.” We have set
almost worthless.”

is given below shows that they were exceptionally
taining over 28 per cent. of water-soluble potash.

«This is from one bag of four in the same lot as the
color is quite dark brown.”

is shows that our correspondent’s suspicions were
d in this case, for these ashes were of very inferior

4014 4015

isoluble in water._____.____.. 28.49 9.30
phosphoric acid.__.._....__ .19 .32
phosphoric acid ... ...._.- 5.42 2.40
phosphoric acid -._....._. 42 .32
L T $39.00 39.00
L 38.27 13.66

UxrLeacEED Wo0OD ASHES.

mmon House Ashes from my own stove.” Sent by
, West Suffield.

om Monroe, Deforest & Co., Oswego, N. Y. A
'sent by the manufacturer.

Sold by Monroe, Deforest & Co., Oswego, N. Y. Sam-
, sent by S. 0.-Griswold, Poquonock.

by Monroe, Deforest & Co., Oswego, N. Y. Sam-
b by Herbert Barnes, New Haven.

d by Allison, Stroup & Co., New York. Sampled
E. Mansfield, North Haven. |

d by Allison, Stroup & Co., New York. Sampled
’P- Wakeman, Fairfield.
by Allison, Stroup & Co., New York. Sampled

=

- Patton, Clintonville.
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8732. Sold by F. R. Lalor, Dunville, Ontario. Sampled anq
sent by Stephen Smith, Montowese. ;

3733. Sold by F. R. Lalor, Dunville, Ontario. Sampled ang
sent by A. P. Wakeman, Fairfield.

3786. Sold by F. R. Lalor, Dunville, Ontario. Sampled ang
sent by J. B. Cannon, West Suffield.

8811. Sold by F. R.“Lalor; Dunville, Ontario. Sampled ang
sent by S. A. Smith, Clintonville.

4053. Sold by F. R. Lalor, Dunville, Ontario. Sampled and
sent by Julius Moss, West Cheshire.

3859. Sold by Chas. Stevens, Napanee, Ontario. Sampled
and sent by O. E. Pitcher, Enfield Bridge.

3796. Sampled and sent by T. D. Barclay, Kent.

385%. Sold by E. N. Phelps, Windsor. Sampled and sent by |

Eugene Brown, Windsor.

3898. Sold by parties in London, Canada. Sampled and sent
by €. A. Corey, Suffield.

4065, Sold by W. F. Fyfe & Co., Clinton, Mass. Sampled
and sent by S. D. Woodruff & Sons, Orange.

4066 and 4067. Domestic Wood Ashes. Sampled and sent
by S. D. Woodruff & Sons, Orange.

These analyses show the varying quality of Canada Ashes.
Two of the samples, 3811 and 3898, were very wet, which helps
explain the low percentage of potash.

For analyses see the next page.

Broop ALBUMIN.
3780. A sample of this material, which is used in dyeing pro-
cesses, sent to the Station from the farm of C. M. Beach, West
Hartford, contained

INHTOZEN oo o= e abm e RIS S 4.25
Phosphoric acid .. -4 -ssmesSoad cononoriie .09
1L T SRR R AL E L T e S .16

‘Waste PErAcHES.

A sample of immature peaches was sent to the Station by the
Conn. Valley Orchard Co. on the 18th of July, with the following
explanation :

“] send you a sample of our peaches which we are now picking
from our trees, for the sake of thinning the crop and because the
peaches themselves are imperfect, largely as the result of the
work of the curculio. I desire to know the likelihood of the

ANALYSES.

3779 3783 3855 3732

4053 3859 3796 3857 3898 4065 4066 4067

3733 3786 3811

3787 3772 3718 4051

Potash soluble

WOOD ASHES.

406 561 485 669 464 539 3.38 485 542 281 351 719 485 616 463 335 293 6.4l

- 1.03

in water _

1:08: 51709 =038 P ) ) U Lt D (Sl CRIRRD 1 e S T 4 S 5 e [ Sl B I S I b (i i ot B |

Phosphoric acid 4.86

26.70

24.72

14.10

Moisture _ _

13.00 11.00 1i.00 11.00

11.50

11.00

10.00% 12.50

11.40 11.50 11.00

$11.50 11.50

Cost per ton_ __

* Car lot.

61
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danger arising from these, if dropped on the ground under thq
trees, from insect life, which would come from them; I also desipe
to know their manurial value if they are put in heaps and alloweq
to decay. This will at the safme time show how much they are
drawing from the ground.” -

To allow curculio-infegted fruit to drop and remain on the
ground under the trees is the most effective method of securing
their presence in the orchard the coming season. Soon after the

fruit has fallen the grub or worm crawls out of it into the ground, -

pupates and comes out as a fully developed beetle either the same
season or early the next. All such fruit should be removed from
the orchards and so treated as to insure the destruction of the
grubs or the pupz. Probably if they are buried deeply enough
the insects will be destroyed.

In one ton (of 2000 pounds) of this immature {ruit there are,

Potash: el ol Cl i st ot 7.3 lbs
adaity. I ENSTR L s s B s R e S SR 16
7 v e £ RSl N e el = U B - SRR ST ERR oA
Magnosia o5 Sere Rl SUC DU LU LD el Lo At I
Oxide of iron and alumina. ... ... .._... PRGNS
Phosphosic acidsc o tanie hol o celoo o 1,80
Sutghnric acid) LUEE RN SV Sl g alin L s g RO
Chlorine et e ol S AR 220
Sandignd silicait o ot Lo Sl L R e 14T st
Niteooenbatic [ose Lon sttt e 6.40

Tt appears that a ton of this fruit contains about as much nitro-
gen and potash as 200 pounds of a nitrogenous superphosphate of
average quality, but much less phosphoric acid. The best econ-
omy will consist in the certain destruction of all curculio in the
fruit even if it is not available afterwards as a fertilizer.

Prar Moss AND Swamp Muck.

3731. Peat Moss. An imported article, used as bedding and
absorbent in city stables. It is much more efficient than straWw
for the latter purpose, besides acting as a deodorizer. It comes in
bales of from 800 to 500 pounds weight. Sent from farm of
C. M. Beach, West Hartford.

3791. Swamp Muck. Sent by Mrs. E. M. Lea, Plantsville.

4037. Swamp Muck. Sent by C. A. Satterlee, Gales Ferry:

This material counsists chiefly of sand with just sufficient vege
table mold to give it a dark color.

SALTPETER WASTE. 63

ANALYSES.

Fresh substance. Water-free substance.

3731 3791 4037 3781 3791 4037

A 25.47. 9.0  43.75
olatile matter_ 73.54 8855  7.22 98.63 98.02 12.85
R . 99 L75 49.03 1.37 198 8115
100.00 100.00 100.00 100.00 100.00 100.00

_________ 65  1.34 .30 87 1.48 .53
_________ S5 4 Sk 08 By 14
_________ {5 5 Y .15 et 08 24

T L L

of the peat moss is of very little if any immediate
ralue.

“SALTPETER W ASTE.”

1, sent to the Station by T. J. Stroud, Shaker Sta-
te from the powder factory at Enfield.

4039, showed such a high per cent. of nitrogen
t it was suggested to Mr. Stroud that it would be
another sample drawn with the greatest care, as it
lieve that a product having this composition would
price quoted. The second analysis, however, con-

ANALYSES.
4039 4056
soluble in water_ _________.__ 317.36 34.64
e nitrates . __ _ . ___...... 4.14 5.25
B e e din 3.47 A IR

BN wator . Lol iomienl 11.89
AR L 1.86
e R R SR 0 1 30.33
S R g 42.66
chlorides of soda, lime and magnesia_._.___ 13.26
100.00

Potash and the nitrogen are valued as in commer-
€ valuation of this material per ton will be
ed by the manufacturers at $25.00 per ton.
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CURD FROM BUTTERMILK.

A sample of the curd which separates from buttermilk oy
standing, was sent by T. M. Totman of Putnam Landing to
ascertain its value as a fertilizer..

The quantity sent, stated to be the yield from one gallon of
buttermilk, weighed _]ust one; pound and contained more than %7q
per cent of water.

Its value as a fertilizer consists wholly in nitrogen, of which it
contained in the fresh state 3.3 per cent., that is, as much as the
average superphosphate.

If a gallon of buttermilk contains a pound of curd, every 100
gallons of buttermilk will contain 3.3 pounds of nitrogen which,
at the current prices of nitrogenous matters, might be reckoned
as worth about 57 cents.

But it would be more economical to feed the buttermilk or the
curd from it to pigs, or mixed with other feed in moderate quan-
tity to cows.

REVIEW OF FERTILIZER MARKET. 65

VIEW OF THE FERTILIZER MARKET.

rae TEN MonTHS ENDING NOVEMBER 1sT, 1893.
NITROGEN.

Nitric Nitrogen.
lesale New York quotation of nitrogen in nitrate of
8 cents per pound in January last. The short stock
1 dealers’ hands and the slow winter voyages of freight-
outh America, together with the usual increased spring
rove the quotation up to 14.7 cents in March. It fell
cents in May and 11 cents in June. Since then it has
ably: to 11.4 cents in August, 11.6 cents in Sep-
11.9 in October. The average wholesale quotation
‘months has been 12.7 cents per pound. For the years
ind 1890 it was 12.1 cents, 12.9 cents and 11.5 cents

ton price of nitrogen in nitrate of soda, in this State
season has been about 17.4 cents per pound.

%
Ammonic Nitrogen.

ons of sulphate of ammonia have fluctuated consid-
the year, and have ruled high. There is no imme-
ot of its being obtainable at as low rates as have pre-
: past years. The reasons for this are to be found in
“demand for ammonia for ice machines and manufac-
sses, as well as in the diminished production of sul-
10nia owing to the increased use of water gas and
ht. It is obtained chiefly as a by-product in the
illuminating gas.

le price in New York of nitrogen in the form of
imonia was 14 cents per pound, in January last.
cents in April and May, fell again in July to 14.9,
has been rising considerably; being quoted at 15.6
8t, 15.9 in September, and 16.4 in October. The
le quotation for the ten months has been 15.7
. The average for the years 1892, 1891 and 1890
15.6 and 16 cents respectively.

- of nitrogen in sulphate of ammonia in Connec.
Ween 18 and 19 cents per pound for the whole
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Organic Nitrogen.

The wholesale quotations of nitrogen in organic form have been
subject to great fluctuations duting the year and have reacheq
higher figures than for some years previously. The causes are
the larger home consumption, and the extreme scarcity of raw
materials. The menhaden fishery this year has been, for the
most part, a failure. “The high prices of corn last year have had
their effect on the number of hogs butchered, and this in turn has
greatly diminished the output of tankage from the slaughtering
establishments. The short cotton crop last year also diminished
the quantity of meal available for fertilizing purposes. It was
estimated last spring that the supply of ammoniates had been re-
duced 50 per cent. A remarkable feature of the market was, that
9500 tons of nitrogenous matters were imported into this country
within two or three months, whereas in other years there has
been a considerable export trade. Among these materials has
~ been ground offal from European slaughters, also an article called
whale meat meal, claimed to consist of the flesh of whales finely
ground. There was also imported a good deal of “tankage” and
«gnimal matter” which looked and reacted remarkably like
ground leather scrap and pulverized wool. :

The wholesale New York quotation of nitrogen in red blood,
low grade blood, azotin, and concentrated tankage, for each
month of the year is given in detail on page 71. The quotations
of blood in February and March of this year are higher than at
any time previous for ten years. The quotations of these various
nitrogenous matters, which had begun to rise already in June or
July of 1892, rose even more rapidly during the first months of
1893 and in March last reached the highest figure of the year;
the nitrogen of red blood being then quoted at 20 cents per
pound, that of low grade blood at 19.8 cents, of azotin at 19.6
_cents, and of concentrated tankage at 19.3 cents. Since then
prices have fallen steadily till September, but quotations have
risen again sharply since October 1. The quotations of dry fish
have fluctuated during the last ten months between $24.00 and
$30.00.

Dried blood, azotin, and concentrated tankage do not figure ab
all in our retail market, and no retail quotations can be given
Those who compound their own fertilizers chiefly use as a source
of nitrogen either bone or a low grade of tankage which differs

little in composition from bone. Neither bone nor this low grade

REVIEW OF FERTILIZER MARKET. 67

dyanced greatly in price, when concentrated nitrogenous
ranced sharply. There are also used, chiefly by tobacco
oth cotton seed meal and castor pomace. Nitrogen in
ources has been very expensive this year. As is seen
ce to page 20 the nitrogen of decorticated meal has cost
from 14.9 cents to 19 cents per pound, as against 14 to
ts last year. The nitrogen of castor pomace as is shown
has cost from 19.2 cents to 25.4 cents per pound.
t of nitrogen in cotton seed meal is due to the in-
, of the article which we understand is being shipped
ge quantity as a cattle food, while the still higher
n in castor pomace is due to the inferior quality
itself.

ProspaATIC MATERIALS.

and rough bone have been quoted throughout the
hs at $19.50 per ton. Ground bone has been quoted
e period at $22.25 per ton. Bone meal quoted in
at $22.75 per ton, rose to $24.50 in April and May,
en has fallen to $23.75. Ground Charleston rock,
mary last at $8.75 per ton, fell in February to $8.374,
it has ever since been quoted. Sulphuric acid of
noted in January last at 111.25, has since fallen to
<}101'25 in September, and 100 in October. Acid
per cent. available, quoted in January last at 663,
to 611, at which figure it has been quoted ever
atter quotation is equivalent to 3.09 cents per pound
osphoric acid at wholesale. It thus appears that
€ remained tolerably steady during the year, with
ard tendency. The retail price in Connecticut of
Sphoric acid in dissolved bone black has been from
5 per pound. Acid phosphate made from Charles-
muck cheaper, does not come into our market.

PorasH.

Muriate of Potash.

Price of actual potash in this form has advanced
PG}‘ pound in January to 3.56 in February, and
rhfleh figure it has been quoted ever since. It
°@ In Connecticut during the year for about 4}
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Double Sulphate of Potash and Magnesia.

The wholesale quotation of potash in this form has fluctuateq
during the ten months between 4.25 cents and 4.32 cents per
pound. It has retailed in Connecticut at about 5.8 cents per
pound. '

-

Hz'g;z Grade Sulphate of Potash.

The wholesale quotation of potash in this form, which was 4.7
cents per pound in January, has remained quite steady since that
time at 4.16 cents, It has been sold at retail in Connecticut dur-
ing the last year at prices ranging from 5.18 to 6.6 cents per
pound.

Kainit.
The New York wholesale quotation of this article which opened
-in January at $9.174 per ton, has been quite steady ever since at
$9.124.

The market quotations given above are taken from the “Oil,
Paint and Drug Reporter,” published in New York. The weekly
quotations 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 quoted and sold by the ton. The seller usually
has an analysis of his stock and purchasers often control this by
an analysis at the time of purchase.

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

Blood, azotin and ammonite 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 multiply the percentag®
of ammonia by 14 and divide that product by 17). A “unit of
ammonia ” is one per cent., or 20 pounds per ton. To illustrate:
if a lot of tankage has 7.0 per cent. of nitrogen, equivalent t0
8.5 per cent. of ammonia, it is said to contain 84 units of am”
monia, and if quoted at $2.25 per unit, a ton of it will cost
8% X 2.25 = $19.13.

mmonia.

i

“

cents

ber pound, Nitrogen costs 18.8 cents per lb.

“

“

"

“w

o

“

18.9
18.3
17.6
17.0
16.4
15.8
15.2
14.6
14.0
13.4

18.2
17.6
16.9
16.2
15.6

REVIEW OF FERTILIZER MARKET.

17.6
17.0
16.4
15.8

15.2

14.6
14.0
13.4
12.8
12.2
11.6
11.0

"

“

per pound. Nitrogen costs 19.5 cents per 1b.

‘“

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

69

ammonia” is properly used only in those cases
itrogen actually exists in the form of ammonia, but
of the trade to reckon all nitrogen, in whatever form

s finding the actual cost of nitrogen per pound from
nit of ammonia in the market reports, the following

phate of ammonia contains on an average 20.5
ogen, though it varies considerably in quality.
nt. of nitrogen (equivalent to 24.3 per cent. of

mte of Soda averages 95 per cent. of pure salt
nitrogen.
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If quoted at 2.4 cents per pound, Nitrogen costs 15.0 cents per Ib,

Commercial Muriate

“

2.3
2.2
2.1
2.0
12945
1.8
1R

3 L 14.4 b
“ ,{.') ]3.8 113
& " 13.2 «
“ G 12.5 L
5 5 11.9 &
G ¥ -L 11.8 ‘o
Sl u 10.6 g

of Potash and also High Grade, 98 per

cent., Sulphate of Potash usually contain 504 per cent. of actua]

potash.

If quoted at 2.60 cents per lb. Actual potash costs 5.15 cents per lb.

The Double Sulphate of Potash and Magnesia has about 263

2.50
2.40
2.30
2.26
2.20
2.15
2.10
2.056
2.00
1.95
1.90
1.85
1.80
1.75
1.70

3 “ “ 495 “
“ 14 45 v 43
(O “ %455 “
“ 1 445 @
1 “ ¢ 435 @
@ i o 4.95 “
“ “ 415 113
“ o “ 4.06 i
1 14 ‘396 “
1 1 . 386 13
15 14 3176 ‘o
143 ol 366 G <k
o " W 3'56 i
“ 13 346 i
[ “ ¢ 336 1%

per cent. of actual potash.

If quoted at 1.00 cent per 1b. Actual Potash costs 3.77 cents per 1b.

“

13

b

i

1.05
1.10
1.15
1.20

o i “ 396 “
[ “ w415 1
13 3 64,34 “
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The following table shows the fluctuations in the wholesale

prices of a number of fertilizing materials in the New York m
ket, since January, 1890. The price given for each month I

ar-
s the

average of the four weekly quotations of that month. Sulphaté
of ammonia is assumed to contain 20.5 per cent. and nitrate °
soda 16.0 per cent. nitrogen, and muriate of potash 504 per cent:
of actual potash or 80 per cent. of the pure salt.
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HorESALE PRICES oF FERTILIZING MATERIALS.
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12.4 11.9 12.7
‘ 125

12.0 11.7 12.2
11.9/ 11.3 12.2|
11.9 11.4 12.1|

11.6/ 11.0 11.5
[11.3/10.7 11.3
[11.4]10.8 11.7

11.5/10.9/ 11.4
11.0 10.5\ 11.6
12.0/11.0{ 11.5
12.5{11.9| 11.5
12.4/12.0/ 11.5

12.2/ 11.6 11.5
12.3/ 11.8 115
12.3/12.0| 115
12.3/12.0/ 11.5
12.6/ 12.3/ 11.5
12.4/12.1| 11.5
12.2/ 115/ 11.5
1116/ 11.3 115
11.5 11.0 11.2
11.8/11.3/ 11.2
12.0/ 11.5/ 11.2
11.7) 11.2| 11.2

123/ 12.1/ 11.2
12.412.0 12.0
13:0 12.6 12.6
14.1/ 13.8, 13.7
14.6/ 142 148
16.2) 16.8 15.9
18.5( 18.0/ 17.9|
20.0/ 19.8 19.6
18.0/ 17.7 18.1
16.2/ 15.4 16.4

12.1 11.8 12.2

11.9,11.4| 12.0| .

11.5 10.9 11.4/.

12.3/11.7| 11.5|.
12.3| 117/ 11.5]

12.1)11.7) 11.2{.
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Cents per pound.
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14.2
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11.6
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10.9
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Muriate of Potash

| Cents per pound
Double Manure Salt.
Cents per pound.

l
|

| Sulphate of Ammonia.
‘ Cents per pound.

| e
4/ 4.44
3.64| 4.44
15.4] 3.64( 4.44
15.4| 3.64) 4.42
15.3) 3.62| 4.42
15.8 3.62| 4.42
16.6, 3.62| 4.42
16.6) 3.62| 4.42
16.6 3.62| 4.42
16.5 3.62| 4.42
16.5| 3.55 4.27
16.5) 3.62| 4.53
16.5| 3.58 4.53
16.5| 3.58 4.53
16.5| 3.68 4.53
16.5| 3.68| 4.53
16.0/ 3.68| 4.53
15.5 3.68 4.53
15.4 3,68 4.53
16.4 3.68 4.53
14 8| 3.68| 4.53
14.7)3.68| 4.53
14.7/ 3.68| 4.53
14.7 3.63 4.63
14.7) 3.62| 4.79
14.7 3.64 4.77

(=2}

Cost of Potash
at Wholesale in

Available Phosphoric Acid
in Dissolved South Carolina

High Grade Sulphate
Rock.

Potash.
Cents per pound.

Cents per pound.

4.97 4.0
4.97] 4.06
4.89 4.06
417 4.06
477 4.05
477 4.00
4.77) 3.69
477 369
| 4.77| 3.69
|4.17] 3.69
4.06 3.69
4.31) 3.69
4.33| 3.69
4.33 3.69
4.33 3.69
4.33| 3.69
4.33) 3.69
4.33 3.69
4.33 3.69
4.33] 3.69
433 3.69
4.33| 3.69
4.33 3.69
|4.41|3.69
| 4.45| 3.69

} 4.48| 3.69

14.7) 3.71| 4.77| 4.48| 3.69

14.7) 3.78| 4.77
147 3.18 .17
14.7) 3.78 4.77
14.7/3.78 4.77
14.7| .78 4.77
14.2|3.78| 4.77
14.0 3.78 4.71
14.0 3.78| 4.77
14.0, 318/ 4.77
14.0 3.51| 4.25
14.0 3.56| 4.32
15.6 3.56| 4,32
17.1) 3.56| 4.32
17.1 3.56| 4.32
15.9 3.75| 4.32
14.9 3.75 4.32
15.6 3.75 4.25
15.9 3.75|4.32
16.4 3.75] 4.32

4.48| 3.69
4.48) 3.69
4.48| 3.69
4.48 3.69
4.48| 3.60
4.48} 3.30
4.48] 3.30
4.48| 3.30
4.48! 3.30
4.70| 3.33
416 3.09
4.16] 3.09
4.16) 3.09
4.16/ 3.09
4.16) 3.09
4.16) 3.09
4.16 3.09
416 3.09
4.16/ 3.09




72  CONNECTICUT EXPERIMENT STATION, REPORT 1893,

REPORT OF THE MYCOLOGIST,
W. C.. Srurcis.

It is rarely that a Station -‘fnycologist has to report for tyy
successive seasons any decided paucity of actual results owing ¢,
lack of conditions favorable to field experiments. Neverthelegg

. such has been the case in Connecticut during the last two sea-
gons. The summer of 1893 was marked by a long continueq
period of dry weather in June and July, when under favorable
conditions parasitic fungi begin their most serious depredations,
while the memorable gales of August and early September
largely denuded fruit-trees of their crop and made it impossible
to obtain accurate data as to the results of comparative spraying
experiments.

SPRAYING FOR “ScAB” OF APPLE AND PEAR.

The experiments undertaken under this head were designed to
test the comparative value of 'winter and summer treatment for
the prevention of the ‘“scab” fungi, Fusicladium dendriticum,
(Wallr.) Fekl.,, and F. pyrinwm, (Lib.) Fckl. The experiment
upon apples was made in the orchard of Mr. A. J. Coe of Meri-
den, and that upon pears in the orchard of Mr. A. E. Plant of
Branford.

The same plan was adopted for both experiments. The por-
tion of the orchard selected for the purpose was divided into four
equal parts; the first received during the last week in March a
spray consisting of a simple solution of copper sulphate in the
proportion of one pound to twenty-five gallons of water; the
second received the same, and in addition was sprayed with Bor-
deaux mixture as usual during the summer; the third was kept
as a check and received no treatment whatever; and the fourth
received only the summer treatment with Bordeaux mixture.

Both sets of experiments progressed favorably until August,
when a succession of violent storms almost completely stripped
the trees of fruit, and it was impossible to obtain conclusive re-
sults. Enough was seen however to warrant our recommending
the use of the simple copper solution early in the spring before
the buds begin to swell.

SPRAYING FOR SCAB. 78

is Mr. Plant’s report of the experiment in his
. «The gales destroyed the opportunity of seeing
ts; at the same time we could readily see the bene-
age and the remaining fruit. One thing is certain,
that wherever the Bordeaux mixture is used it shows
The plot where the winter treatment was used
to me a failure as the fruit was not as nice and the
 falling in August. The plots upon which Bordeaux
used were much better. It was applied first just
plossoms opened, and again when the pears were as
ys. I think it would have been of benefit to have
three and perhaps four treatments as the fungus
: on the fruit. I could see little difference between
hich received both the winter and summer treatment
h received the latter only. The check plot showed
e wholesale, fruit and foliage being destroyed en-
next year to have better results.”

le the winter treatment would seem to be of little
, it must be remembered that in this case the check
ith “scab” were in the midst of the treated rows
ally a fruitful source of infection throughout the
> fungus produces several crops of spores during the
- of which might serve to infect the trees which
the Bordeaux mixture. If there had not been
urce of infection the beneficial effect of the winter
ould have been more apparent. Again, countless
“seab” fungi live throughout the winter in the
- the bark of infested trees; these are to a large
ed by the early application of the copper sulphate
start at least with our orchard comparatively
rms of disease. Finally, inasmuch as sources of
rtunately never absent, this initial treatment is
f itself, but.must be followed by at least three
f Bordeaux mixture during the summer,

ments will be repeated next season.

AND MgerHODS OF APPLYING BORDEAUX MIx-
TURE. Plate 1.

LS upon potato “rot” (Phytophthora infestans,
this year were not designed so much to confirm
‘¢ Value of Bordeaux mixture, a fact already
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ise. A knapsack sprayer is thoroughly .satisfa.c-
small areas, as it requires frequent refilling, and
4s too heavy to carry continuously 1:'0r more than_ a
: he barrel pump mounted on a cart is far more satis-
3 ying potato-fields of five acres and upward.s, but
'0 discharge-pipes the work is slow an.d requires at
n to do it properly. What is needed is an appara-
cover four or five rows at a time, the spray being
fixed nozzles, one directly over each row, and. re-
operation only one man to pump al.ld one to drlv.e.
atus is shown in the accompanying cut and in
tter testing it severely for one season we can vouch

abundantly proved, as to encourage its more general use, ang to
test the value of a new apparatus for applying the mixture
potatoes on a large scale. The experiments were tried at the
suggestion of Mr. Thomas J Stroud, on an eight-acre fie]g of
potatoes at Shaker Station. ‘As a demonstration of the value of
Bordeaux mixture the experiment could hardly be called 5 Sug.
cess. The vines suffered so severely from the excessive droughg
of June and July that though there was no Phytophthora Present
either on the sprayed vines or on those left as checks, they g
succumbed and were past recovery by the time August camg
with more frequent rains.

The vines were also damaged by the “flea-beetle” (Crepido-
dera cucumeris), which usually accompanies a season of severe
dry weather; large numbers of plant-lice (aphides), which origi.
nated on the abundant “pig-weed?” (dmarantus) ; and by a
species of blight similar in general appearance and effects to that
~supposed to be caused by the fungus Macrosporium Solani, El. &
Mart.* Whether or not the latter is a case of primary cause and
effect must still be considered an open question. The blight usually
appears first on the tips and margins of the leaflets, and around
the eroded edges of the holes caused by the attacks of the Crepido-
dera. Leaves obtained from many localities throughout the
State, and exhibiting the blight in every stage of development,
were submitted to the most careful microscopic examination, but
in very few instances was the Macrosporium found, and then in
hardly sufficient quantity to warrant the assumption that it was
the sole cause of the blighted appearance, especially in view of
the fact that in no case was it found associated with the most
seriously damaged leaflets. Chester{ however, claims to have
produced the blight by artificial infection with the Macrosporium
spores, though he has as yet given no details of the experiment.

ssentially of a cask upon which is mounted a f‘orce-
derable power fitted with one discharge carrying a
or discharge-pipe, A. This pipe is from two to

Whatever the cause, Bordeaux mixture seemed inefficient in pre-
venting it, and experiments on the subject will be undertaken
another season with added interest.

APPARATUS FOR SPRAYING POTATOES. and connects directly with the distributing pipe,

is composed of half-inch brass tubing cut into
of them measuring three feet in length, the others
ich. Elbow-conunections at B, and T-connections
' joints of the pipe and carry quarter-inch coup-
Vermorel nozzles. Each nozzle thus covers one

The need has long been felt of some mechanical device for
applying fungicides or insecticides to low-growing plants, espe
cially when the latter are planted at regular intervals, either il

* Of. Sixth Annual Report Vt. Agr. Exp. Sta., 1893, p. 66 refs.
t Bull. XV. Del. Agr. Exp. Station, Jan., 1892, p. 14.
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row of potatoes when the rows are planted three feet apart ag jg
customary. The pipe may be lengthened to twelve feet and carry
five nozzles, but except where somé special conditions render i
advisable, as when five rows of" potatoes occupy the space bhe.
tween rows of trees in an orchard, the longer pipe will be foungd jy,.
convenient. A T-connegtion at D unites the two shorter joints of
the pipe and connects the *pipe with the discharge-tube A. Thig
allows each half of the distributing pipe to be turned and the
sprays directed either downwards or outwards. The distributing
pipe is connected with the barrel by two iron rods, E. Thege
rods are clamped to the sides of the barrel with thumb-screws,
and where they connect with the distributing pipe they screw
into brass collars, When these collars are set by means of
thumb-screws the pipe becomes fixed in the desired position,
When the thumb-screws on the barrel are loosened the whole
distributing pipe can be raised up over the barrel thus checking
the discharge when desired and facilitating the turning of corners,
passage through narrow gates, etc. Two light ropes attached to
the pipe enable the man who pumps to raise or lower the pipe at
will. The length of the rods, E, depends upon the style of cart
in which the barrel is carried. They must be long enough to
keep the distributing pipe at least a foot beyond the rear of the
cart.*

This apparatus is very simple; it can be made by any gas-
fitter at a cost, exclusive of the pump and barrel, not exceeding
ten or twelve dollars; and it is easily operated by two men, one
to drive and the other to pump. With it we have covered an
eight-acre field of potatoes in seven hours, including the time
occupied in making up the Bordeaux mixture for each of the
nine barrel-fulls used. Two men could easily cover ten or twelve
acres a day, the mixture being distributed thoroughly and con-
tinuously at the average walking speed of a horse.

In practice it will be found advisable to direct the spray out-
ward at an angle of about 45° instead of directly downwards, a3
by this means advantage is taken of the full width of each spray-
For the same reason, when the potatoes are almost or fully
grown, the distributing pipe should be raised and fastened in &

* In ordering Vermorel nozzles for use with this apparatus it is well to hav®
them fitted with a spiral spring to hold back the degorger; otherwise the posI”
tion of the nozzle allows the degorger to fall forward, choking the aperture and
causing much delay in readjusting it.

MILDEW OF LIMA BEANS. i

Jess than three feet above the tops of the plants. In
on it should be stated that an apparatus very similar
ibed was this year devised quite independently of us
. Platt of Milford. The distributing pipe is made
ke ours, but instead of being permanently fixed to the
is connected to the latter only by two quarter-inch
rge-pipes, and is carried by a man walking behind
t requires one additional man, but it is somewhat
 our apparatus and quite as serviceable. The deliv-
‘be made to carry five nozzles without inconvenience,
e completely under the control of the operator.
tus serves its purpose well and is certainly an im-
yer the methods heretofore used. Our apparatus in
ed in Plate I.

Mirpew or Lima Beans.
(Phytophthora Phaseoli, Thaxter.)

s were undertaken to test the value of various
eventing this “mildew” which for some years has
able loss to truck-farmers in various parts of the

ixture, copper acetate, potassium sulphide, flowers
d a powder prepared by F. C. Boucher & Co., of
n., and sent out under the name *“Par ’Oidium,”
on beans growing in New Haven and Cheshire.
merely to show what could be used safely with-
the vines, for no “mildew” appeared either on the
breated vines, nor could we hear of its occurrence in
hood even in localities where it has always been
usual Bordeaux mixture gives the best promise,
ge to the foliage or pods and adhering well.

TMENT OF GRAPE-VINES UNDER (GLASS.

€ Season we were notified that “ mildew” (Plasmo-
\(B & C.) Berl. & DeTon.) had made its appearance
& STapes grown under glass by Miss M. M. Augur of
| A visit to the greenhouse resulted in a recom-
apply Bordeaux mixture. The vines at this time
10l leaf, and the flowers in bud; the former were
and already beginning to turn brown. The Bor-
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deaux mixture was applied twice, the proportion used being 6 1},g
of copper sulphate and 45 galls. of water, but notwithstanding thjg
small proportion of copper the vines wére badly burned, and 1
July it seemed as though they would prove a total loss. Vyg
then had the remains of the Bordeaux mixture thoroughly washeq
off with water, and as every leaf and young cluster which the
mixture had spared was still more or less affected with the fun.
gus we recommended sulphur fumes. The greenhouse was closed
and the sulphur allowed to boil in a shallow dish for about five
minutes. The result was the complete recovery of the vines, ang
a good crop of sound fruit. Our experience is worth recording
as illustrating not only the deleterious effect of even weak Bor-
deaux mixture on the delicate foliage of greenhouse grapes, but
also of the value of sulphur fumes in the treatment of plants
under glass. It should also be mentioned that the previous lib-
eral use of dry sulphur dusted on the vines had had little or no
effect on the “mildew.”

QuincE DISEASES.
“Black rot” (Sphaeropsis Malorum, Peck).

Last year we mentioned the occurrence of this wide-spread
decay in a quince orchard in Cheshire, and recommended late
spraying with Bordeaux mixture or the ammonia solution of cop-
per carbonate. Pressure of other work prevented our proposed
experiments in preventing this disease, but a study was made of
the fungus itself. As has already been pointed out by Halsted,*
the rot is not confined to the quince, but is common upon apples
and pears, upon both of which we found it growing very abund-
antly. That the fungus is one and the same on all three fruits is
abundantly proved by our inoculation experiments which confirm
those undertaken by Halsted (L. c¢.). These inoculations were
made both in the laboratory and in the field; quinces were inocu-
lated with spores of the fungus on apples and vice versa, and in
every case where the spores were introduced under the skin, OF
the skin injured in any way before inoculation, the fangus grew
and spread with great activity. When the skin was not broker
and the spores merely placed in a drop of water on the intact
surface, they failed to effect an entrance and the fruit remained
sound. The conclusion is obvious. Fruit affected with this 108

* Bull, 91, N. J. Agr. Coll. Exp. Station, Dec., 1892, pp. 8-10.

‘BLACK ROT OF QUINCES. 9

s allowed to remain where it falls, being merely
- From this fruit the wind or other agencies carry
spores, and a single apple-tree may readily infect a
orchard. It is therefore necessary to say again that
ten fruit,” whether of quince, apple, or pear, should be
hered and burned. This year the “rot” appeared in

hard even though the trees had been thoroughly
h Bordeaux mixture, and it therefore seemed advisa-
tain whether the fault lay in the fact that the treat-
made late enough, or in the resistancy of the spores
copper salts. This was readily proved by sowing
and in copper solutions of various degrees of
oist chambers or cells. The results showed that
ores germinated within a few hours in clear water
‘a dense mycelium, in water containing 0.03 per
sulphate they failed to germinate at all. In a
solution about 10 per cent. of the spores were
germinated at the end of 6 hours, and about 50
- hours, but the hypha which they produced were
h knotted and distorted, the solution being almost
per cent. solution about 50 per cent. of the spores
L 6 hours, but as in the previous case all growth
hours. It is evident then that a solution con-
cent. or more of copper sulphate is fatal to the
f the quince, apple, and pear. Bordeaux mixture
portion of 6 lbs. of copper sulphate to 50 galls. of
1.5. per cent. of the copper salt, and though
ﬂQt}on of the lime to copper hydroxide, it would
this case, if in any, to act as a very powerful
: ght thoroughly into contact with the fungous

“ScaB” or QuincEs.
(Fusicladium sp.)

matter of regret to be obliged to record either a
] de.struct,ive fungus, or the harmful nature of a
‘ Dsidered of little economic importance, yet we
~8 Tecord in the following instance. Early in
quince-leaves were sent to us for examination
°Ie of the leaves were completely brown and
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dead, in others the discoloration had just begun at the tipg ang
was spreading downwards. The letter accompanying the leayeg
stated that “the bushes look as if something had been throwy,

over them.” At first the trouble seemed due to some peculig,

condition of the soil or atmosphere rather than to any fungus
but careful search revealed the presence of copious fungoug,
threads rising from the surface of the leaf, and bearing upoy
their tips brown, two-celled spores. The fungus resembles thq
common “scab” fungus of the apple (Fusicladium dendriticum,
(Wallr.) Fekl.). It was impossible to determine the fungus with
any certainty, and until another season presents further oppor.
tunities for a critical study of the species and methods of treat.
ment, we would merely call the attention of growers to this ney
trouble, and recommend Bordeaux mixture as in the case of the
similar “scab” of apples and pears.

Prate IL
(Aspidisca splendoriferella).

QUINCE-LEAF MINER.

Although it is out of the province of the mycologist to treat of

injuries due primarily to insects, the damage caused this season =

by the larvee of this moth in at least one locality, was so serious
as to call for some notice.
About the middle of September we received from Mr. N. 8.

Platt of Cheshire a number of quince-leaves completely riddled -

with holes varying from one-eighth to a quarter of an inch in
diameter. Although noticed so late, a visit to the orchard showed
that the larvae had already worked great damage, and in the end

the assimilative activity of the leaves was largely checked &

month or more before the usual period. Specimens of the leaves
were sent to the Department of Agriculture by Mr. Platt, and we
quote the following from the reply of Prof. Howard of the Divis-
ion of Entomology :

“The adult insect is a little moth which lays its eggs in the
leaves of apple, quince, pear, and other rosaceous plants. The
egg hatches into a minute larva which mines between the tWO
surfaces of the leaf. It theu cuts through both surfaces aroufl
the edges of its mine, and fastens the edges together, leaving 2"
orifice for its head. Finally, cutting free entirely from the led
and leaving a round hole, the larva migrates with its case t0 the
leaves and branches of the tree, where it passes the Winte™

QUINCE-LEAF M:NER. 81

rily no necessity for any remedy against this in-
rst work is done comparatively late in the summer.
ver, they occur in extraordinary numbers it is a com-
y matter to scrape the cases from the trunk and
d thus greatly reduce the numbers of the potential
summer. 1f, instead of being scraped, the tree be
‘ ‘strong kerosene emulsion after the leaves have
the cases will be penetrated by the oily mixture,
d larve killed.”

on with this “insect injury, there were constantly
fungi which further increased the damage to the
more noticeable of these was a fungus apparently
he genus Phyllosticta, though it was in so imma-
) that accurate determination was impossible. It
appearance of minute black pimples occupying the
and grayish spots upon the upper surface of the
‘other fungus, known as Hendersonia Cydoniae,
ariably occupied the edges of the holes caused by
and rapidly invaded the adjoining tissues. Both
probably attacked the leaves after the last treat-
eaux mixture had been given; nevertheless much
ill adhered to the leaves, often on the very spots
e fungus. We therefore hesitate to recommend
bment at present, except the general one of gath-
all fallen leaves.

f

- Lear-Brigar or CEeLERrY.
(Cercospora Apii, Fres.)

ere repeated this year, under our direction, by
ird of Middletown, to check this blight by means
tcides. The fungicides used were potassium sul-

dilute solution of copper sulphate, and dry sul-
he plants, The latter treatment proved the most
year, but it was thought advisable to repeat the
€, if possible, conclusive results. On September
rom Mr. Hubbard a number of leaves taken from
received the potassium sulphide and copper
:"5§ they all exhibited a copious growth of the
iced stage. The letter accompanying the dis-
Y8: “The celery on which I dusted sulphur is
8us of blight and I am now using sulphur on
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Through the kindness of Messrs. F. P. Burr & Co., of Midqje.
town, field experiments were made this year, but they unforgy.
nately proved inconclusive owing %o the apparently sporadie
nature of the nematode attacks. Asters were grown under the fo].
lowing conditions. (1) On a mixture of old garden soil, sanq
and ground plaster, and fertilized with superphosphate; (2) 0[;
soil thoroughly impregnated with coal-ashes; (3) on new turf
land, fertilized with horse-manure and peat-moss bedding.

On none of these plots was there any sign of either the «blye
aphis” or the nematodes. Last year it was difficult to find any-
where a bed of asters quite free from disease ; this year, under the
same conditions, the reverse was true.

After long experience however, in the culture of asters, Mr,
Burr comes to the following conclusions which are borne out by
the results of recent investigations abroad. “Asters are very
uncertain on old soil with stable manures, but are quite sure to
prove good with plenty of lime and artificial manure on old land,
and with artificial manure on new land.”

Aster Beetles, ( Cantharis atrata.)—This beetle was common dur-
ing the past season on asters, causing great damage to the flower-
heads. It is of a dull black color, of rather slender form, about
half an inch in length, and provided with two long, knotted
antennz. When handled the beetles emit a yellowish fluid of
disagreeable odor. They belong to the Cantharides, or “ blister-
beetle” family. They do not confine their depredations to
asters, but are commonly found on certain species of golden-rod,
and occasionally commit serious ravages on potatoes. None of
the ordinary insecticides seem to be of much value in preventing
the attacks of the Cantharis; a better method is to shake or
brush the insects from the plants into shallow pans containing
kerosene.

Fungi attacking roses.—Two fungi have been very prevalent
this year on cultivated roses, the rose “rust” (Phragmidiun
subcorticium, (Schrank) Wint.), and the ¢black-spot” (Actino-
nema Rosae, (Lib.) Fr.). The former appears early in the season,
producing on all the more delicate parts of the plant bright
orange masses of spores, and characteristic distortions of the
parts affected; the latter appears on the leaves as roundish black
or gray spots and patches, sometimes involving the whole leaf.

Most of the “rusts” are peculiarly resistent to fangicides, but
both the rose “ rust ” and the “black-spot ” could probably be in
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checked by the early application of the copper sulphate
followed by Bordeaux mixture or the ammonia solution
.+ carbonate, and in the case of the “rust ” Dby cutting
gly all the diseased parts of the plant. ‘
the Bordeava mizture—The only trouble which, so
know, attends the use of Bordeaux mixture, is the
¢ the nozzle due to the large excess of lime in suspen-
her to the presence of coarse particles in the lime. It
‘to use a large quantity of lime and for two reasons,

mpose all the blue vitriol, which itself would destroy
it is desired to save, and to produce in its stead the
L e<)pper-hydroxide——which kills the fungus without
host.
dvantage of the cementing quality of slaked lime,
the copper-hydroxide adhere to the foliage for a
time. i
it clogging of the spraying nozzle, it is sufficient,
- the lime with six gallons of water and stirring well,
milk of lime” stand a few minutes so that any grit or
may have time to settle, and to pour off only the
ime into the copper sulphate solution.
ught however, that all danger of clogging might be
ing the lime with almost the whole quantity of
- the mixture, allowing it to settle, and then pouring
solution only the clear lime water. = This would
e only if the quantity of water used to slake the lime
enough of the latter to precipitate all the copper
f any of the sulphate remains in solution there is, of .
- of burning leaves to which it is applied. This
ried, using the proportions most commonly recom-
reater part of the water was used in the slaking of
ly the clear solution after being allowed to settle
nutes was poured into the sulphate solution. In no
atter completely precipitated. In order to test the
ity, several gallons of the mixture were made up by
d a like quantity by the usual method, using a
lme in suspension. The mixtures were applied
0 two sets of vines, where the superiority of that

ccess of lime was readily demonstrated in its
io;iage two weeks .longer than the other and
rain,
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COMMON FUNGOUS DISEASES AND THEIR
TREATMENT.*

By.Wirnian C. StUureis.

Two years ago the demand on the part of the farmers and fryit.
growers of the State, for a concise and untechnical statement cop.
cerning the more commoun fungous diseases, the means of recog-
nizing them, and the methods of treatment, was answered by
Bulletin No. 111. The science of economic mycology makes rapid
progress, fungous diseases hitherto unknown in a certain locality
become prevalent, and the experiments of a year may so far in-

crease our knowledge, that in order to secure the best results from

the use of fungicides, we must be prepared to keep abreast of the
latest investigations, and modify our methods accordingly. It
has therefore been decided to publish this revised edition of
Bulletin 111, only such changes from the latter publication being
made, as subsequent experience has proved advisable.

DISEASES OF THE APPLE.
[ Fusicladivm dendriticum, (W allr.) Fckl.]

This disease attacks the leaves and fruit of the apple, produc-
ing roundish or irregular blotches on the upper surface of the
leaves, and on the fruit. These blotches are of a dark greenish-
brown color, and of a more or less velvety texture. The growth
of the fungus causing these blotches does not tend to produce
any rapid or widespread decay in the fruit, but it does stunt and
distort the frmit, rendering it to a greater or less degree un-
sightly and unmarketable. The “scab” should not be con-
founded with the diseases known as bitter-rot” and “black-
rot,” both of which tend to produce rotten areas in the fruit.

% Scas.”?

Treatment.

Inasmuch as the  spores” or fruit of the *scab” fungus pass the
winter in the fallen leaves beneath the trees or in the cracks and

* The following matter regarding fungous diseases and their treatment was
first published in 1892 as Bulletin No. 111. It was revised and issued as Bulle-
tin No. 115 in March, 1893. It is now made part of this Report with such slight
emendations and changes as seem desirable.
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Eer. the bark, collecting and burning the leaves in winter
t assistance in controlling the disease, and a winter
° ¢ in the form of a strong wash or spray applied to the
nost desirable. The material used is a strong solution
» sulphate of copper, 1 lb. to 25 galls. of water, or sul-
on, 1 1b. to 5 galls. of water. This application is best
means of some form of spraying apparatus, and should
arly spring before the buds have begun to swell.
uld be followed up by a summer treatment, consisting
lication of either the Bordeaux mixture or modified Eau
‘ormulas and directions for the preparation of these and
wicides are given on pp. 103-105. The Bordeaux mix-
nts one very decided advantage over the modified Eau
at it contains no ammonia, hence does not dissolve
¢ compounds, and can therefore be used in conjunction
en or London purple to prevent the attacks of the
) as well as of the “scab” fungus. The mixture
y made in the proportion of one pound of the arsenic
aris green or London purple) to 100 gallons of the
sixture, the former being stirred to a smooth paste
water and added to the latter.

Time of application.

fungicides for apple “scab,” it should be remem-
ly treatment is extremely important. The winter
h sulphate of copper or of iron should take place late
very early in April, before the buds begin to swell.
ication in the summer treatment should be made just
wers open, a second as soon as the fruit is set (for
ion and the following, Paris green may be mixed
icide to destroy the eggs of the codling moth), and
fruit is half grown. The winter treatment, fol-
early summer applications, if carefully and thor-
ill be found as efficient as a number of applica-
the season. Prevention is always better than an

'DISEASES OF THE PEAR.
o1

altacks the leaves and fruit of both the pear and
¢ing on the leaf yellowish or reddish spots

(Lntomosporium maculatum, Lév.)
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marked in the center by minute black pimples. The affecteq
leaves fall prematurely, generally by Phe first part of J uly, the
tree suffers in consequence, and may eventually die from the
effects of repeated premature defoliation. Upon the fruit the
spots produced by the fungus are not usually as prominent as
upon the leaf, but the early falling of the leaves, and the Presence
of the fungus upon the fruit, causes the latter to become stunted,
often badly cracked, and quite unfit for the market. In thig
State more damage is done to pears by the pear *scab,” while
quinces suffer more seriously from this ¢ leaf-spot.”

Treatment.

Collecting and burning the fallen leaves and fruit after harvest,
and a treatment of the trees early in April with a strong solu-
tion of sulphate of copper as recommended for apple “scab,”
tends largely to check the spread of the disease. For the sum-
mer treatment either the Bordeaux mixture or the modified Eau
céleste will be found effective. The latter is more expensive than
the former, and as stated above it cannot be used in connection
with the arsenical insecticides without seriously endangering the
foliage, but, being a clear solution, it can be applied with great
ease, and for late applications is to be preferred to Bordeaux mix-
ture as it does not spot the fruit.

Time of application.

The winter treatment should be made early in April; the first
spraying with the Bordeaux mixture or the modified Eau céleste
should be made just before the blossoms open; a second, as soon
as the blossoms have fallen; and either two or three more at
intervals of ten days to three weeks according to the rainfall.

“Scas.” [ Fusicladium pyrinum, (Lib.) Fckl.]

The fungus causing this disease is very closely related to that
causing the apple “scab,” and the effects of the two are very
similar. Upon the pear, as upon the apple, the fungus produces
dark brownish patches of a velvety texture on the leaves and
fruit. Cool, damp weather is in both cases favorable to the
spread of the disease.

DISEASES OF THE QUINCE. 91

Treatment.

of sulphide of potassium, used in the prOportio‘r} of ox;)e
wo gallons of water, has been recommended, but:, is prob-
effective as the Bordeaux mixture, or the modified Eau
The first application should be made': then the ﬂowgrs
ning to open, 2 second when the fruit s about.the size
ad additional applications every two weeks until five or

ve been made.

DISEASES OF THE QUINCE.
aw-sp0T.”  (Bntomosporium maculatum, Leév.)

the same fungus which causes the “ blight” or ©spot 2
es of the pear, and the cracking of the fruit. 'In the

quince the most marked effect of the fungus is upon
, which blight and fall prematurely, hence the first
.emedial measures is seen in a vigorous, healthy leafage,

Treatment.

ng the disease as it occurs on quince trees, expfarience
ow that in the end, and taking into consideration the
r success attending its use, the Bordeaux mixture ‘is
to any other fungicide. The use of the Bordeau)‘; mix-
to be recommended because it permits of admixture
green as a remedy against the quince “ maggot.” fI‘he
n should be mixed to a smooth paste with a little
then stirred into the Bordeaux mixture in the propor-
pound of Paris green to 100 gallons of the mixture.
eatment should be supplemented by the gathering and
of the fallen leaves, and by the winter treatment with
f copper or sulphate of iron as recommended in other
- 89.

roper times for making the applications are the same as
of the “leaf-spot” of the pear, p. 90.

Brack-ror.” (Spharopsis Malorum, Peck.)*

ease, which also attacks apples and pears, has only re-
de its appearance on quinces in this State, but it bids

. * See Bull. 91, N J. Agr. Exp. Sta., p. 8.
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fair to become a serious trouble to quince growers unless Speedily
checked. It makes its appearance in August, as a discoloreq
spot, usually on the exposed side of the fruit. The spot spreaqg
rapidly, both superficially and in the interior of the fruit, ungj
the whole fruit becomes brown, decayed, and shrunken, and oftey,
badly cracked. The disease once seen, is unmistakable.

Treatment.

The fungus producing the disease in question is nearly relateq
to others which have been carefully investigated, so that it is fair
to presume, although the presumption rests upon no definite ex-
periments as yet, that a continuation through August of the ap.
plication of Bordeaux mixture will effectually prevent the disease.
If it is found that this mixture is liable to remain upon the fruit
at the time of harvest, the modified Eau céleste or the ammoniacal
solution of copper carbonate may be substituted for the Bordeaux
mixture with probably quite as good results.

All diseased fruit should be gathered and burned at and after
the time of harvest, and if apples or pears are grown in the
neighborhood the disease should be carefully looked for upon
them and no diseased fruit should be allowed to lie on the ground
or remain upon the trees.

DISEASES OF THE PEACH.

Practically the only disease of peach trees which at present
seriously threatens the fruait interests of Connecticut is that known
as “yellows.” It is impossible to give within the limits of the
present Bulletin even a brief outline of the investigations which
have been made on the cause or causes of this malady. It is suf-
ficient to say that as yet no definite cause has been ascertained
with any certainty, and no means have proved effective in check-
ing the spread of the disease except rooting out and destroying
by fire every tree which shows the first symptoms of the disease.
Constant study has however, given us certain general facts rela-
tive to the disease.

(1)* The first manifestation of “yellows” is the premature
ripening of the fruit. The moment this symptom is seen, though

* These conclusions are based upon the publications of Prof. E. F. Smith,
referred to on the next page.

DISEASES OF THE PEACH. 93

o all appearance sound and healthy otherwise, it must
spread of the disease is to be checked. There are no
instances of trees recovering after the appearance of
tom. k
e second evidence of a diseased condition is the prema-
elopment of winter buds, producing spindly growths and
n leaves. All the other symptoms of “yellows” are
arily to these two.
e period of incubation, i. e. the time elapsing between
noculation and evident symptoms of disease, is consid-
ter the appearance of symptoms the tree may live from
¢ years, and even produce fruit during the early stages
. ;
y}éhole tree is affected when symptoms appear in any
hence
ing has little or no effect on the spread of the disease.
, discased tree is allowed to remain in the hope that it
it for at least one more year, not only are the adjoin-,
dangered but the whole orchard and even adjoining
ay become infected.
is no question that the disease can be communicated
tree to another, though how it is communicated, that is,
of the contagion, is as yet unknown. It may be com-
even by apparently healthy buds when these are taken
d trees, but it is also conveyed in some other way
d inoculation, certainly in the case of old trees. Finally
' not infected through the blossoms.
use of special fertilizers has never cured a tree, though
zing may, by increasing the vigor of the tree, enable
nd longer the effects of the disease.
8 possible to grow healthy trees in the identical spot
a diseased tree has been taken. This has been the
growers in Michigan and the disease has been almost
‘eradicated. In other States however, notably in Del-
‘practice has not proved so advisable, and on the whole
‘be at least unsafe to set out a new tree on the spot
ed tree has recently been rooted out.
er details on this subject the reader is referred to Dr.
‘th’s exhaustive treatises, Bulletin No. 1, U. S. Dep’t
sion of Veg. Path., and Bulletin No. 9, U. S. Dep’t
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knowledge concerning peach ‘“yellows.” A complete sump,
of the present status of the subject will be found in U. S, p
of Agric., Div. of Veg. Path., Report for 1892, p. 235 e, s,

DISEASES OF THE PLUM AND CHERRY.

“Brack Kwor.” [Plawrig}htz'a morbosa, (Schw.) Sacc.]

This disease attacks the smaller limbs and twigs of wild chep. .

ries and plums as well as of the cultivated varieties, producing op
them jet black, wart-like growths. At first these growths are
small and do but little damage, but they increase rapidly in size ;
by inducing a morbidly active growth of the tissue of the branch
on the side upon which they are growing, they produce a distor-

tion of the branch; and finally, surrounding the branch com-

pletely, they produce death. It is not rare for a whole tree to be
killed by this disease in the course of two seasons. The black
“knots” are largely composed of the fruiting part of a fungus,
the vegetative part of which is buried in the tissues of the branch,
and occupies a distance of three to five inches above and below
the “knot” itself.

Treatment.

After the disease has once obtained a good hold upon the larger
branches of a tree it is well nigh impossible to eradicate it. Its
spread can be stopped however, if it is taken in hand early, or
when the ¢ knots ”” are still small and few in number.

With a sharp knife the knots should be cut out, the portion
removed extending three or four inches above and below the
“knot” itself. The wound should then be washed, or the whole
tree sprayed, with a strong solution of sulphate of copper, and
then painted over with some oil paint.

In place of the oil paint, a paste made of kerosene and some
colored pigment, or of turpentine and lime, has been used fre-
quently with marked success even when applied directly upon the
“knots” without cutting them out. It is always surer and safer
however, first to cut the “knots” out and then to apply the paint
or paste to the cut surfaces.

The spores of this fungus mature and are distributed from the
latter part of December to February; the Best season therefore
for cutting out the “knots” is November or early in December.

al‘y 1
ep’t

' DISEASES OF THE PLUM AND CHERRY. 95

_‘f;i «knots” appearing in the spring, bursting through

reenish swellings, may be cut out at that season. If
e tree is badly diseased it should be cut down at once
d; and the same applies to the individual “knots.” If
remain on the ground they will infect healthy trees as
though they were still on a living tree. 'Wild cherries
are diseased should be subjected to the same treatment, or

altogether.

« Mourn.” (Monilia fructigena, Pers.)

se attacks the stone-fruits, such as the peach, plum,’
and sometimes the apple and pear. Its first effect is
a brown discoloration of the fruit accompanied by a
duction of ash-colored, dusty tufts on the surface of
~ these tufts are the fruiting threads of the fungus.
ait becomes shrunken and dry, and in this “mum-
dition may remain for a long time without decay.
ently the whole fruit becomes encased in a layer of

ust consisting almost entirely of the spores of the

Treatment.

practical method of checking the spread of the dis-
burning all diseased or “mummified ” fruit. It is in
it that the fungus threads pass the winter. With
of warm weather the threads produce spores in
tities upon the remains of the fruit, and the fresh
becomes readily infected. Hand-picking and burn-
sed fruit, both on the tree and on the ground, is
surest method of combating the disease. It occa-
cks both the leaves and twigs as well as the fruit,
@ case again the best remedy is picking and burning
L parts,

S an adjunct to this method of dealing with “ brown-
bt of the trees and subjacent ground with the simple
- Copper sulphate as recommended for apple “scab,”
indoubtedly be of benefit. This treatment should be
the last of March or the first part of April, and may
uring the summer by applications of the ammonia
Per carbonate, or weak Bordeaux mixture.
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Note.

If Paris green in water is used upon:plum-trees to prevent the
destructive attacks of the curcalio, the danger of burning t},a
foliage can be avoided by adding lime to the insecticide, in thg
proportion of 1 1b. to 50 galls.

-

DISEASES OF THE GRAPE.

Phyllosticta Labrusce, Thiim.
“ BrAck-rot.” 3 Phoma wvicola, B. & C.
Lestadia Bidwellii, (Ell.) Viala & Ravaz,

This well known disease usually appears first upon the leaves
and young shoots, producing reddish-brown or blackish spots.
About two weeks later the berries are attacked, the first evidence
of this being a black or brownish spot at one or more points on
the surface. Soon the whole berry turns brown, then black, and
finally becomes hard and leathery, while still remaining on the
stalk. A magnifying glass reveals on the surface of the diseased
berries minute black pimples, within which the several forms of
spores produced by the fungus are borne.

Treatment.

Warm, damp weather is especially conducive to the spread of
the disease, so that during such weather the vines will require
constant care. The first precaution to be taken in the spring
consists in ploughing or cultivating between the rows so as to
turn under or cover any diseased grapes which may have fallen
the previous year.

" Treatment of the vines immediately after pruning, with the
strong solution of sulphate of copper is advisable (p. 89) ; but more
important is the summer spraying with the Bordeaux mixture.

Experiments conducted in 1891 by the U. S, Dep’t of Agric.
indicate that the Bordeaux mixture reduced to even one-sixth the
usual strength (see Formula 2, p. 103, of this Report), is thor-
oughly effective against “black-rot,” and of course the expense is
much less.

If the Bordeaux mixture is used throughout the season there is
danger of some of the dried copper compound remaining on the
berries when harvested, and this damages the appearance of the
ruit, though the quantity of copper is too small to produce any
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ts from eating the grapes. This staining of the
» remedied by using the ammoniacal carbonate of
last two sprayings instead of the Bordeaux mix-

Time of application.

: yment is indispensable to success. The appearance
ves should be the signal to begin spraying. Make
lication then, repeat it just before the vines begin to
'it- up with a third as soon as the vines have finished
repeat at intervals of twelve or fifteen days accord-
ther, until the berries are half grown. The most
in this climate is about the last of June; the spray-
e should therefore be especially thorough and care-
t.o the experience of the Department of Agric.,
, the last two after the grapes were practically
e better results than four, the last being made
s were the size of bird-shot.” Of course the fre-
applications must depend largely on the weather.

> [Plasmopara viticola, (B. & C.) Berl. & De
Ton.] .

roducing this disease is more disastrous to the
S than the fungus of ¢ black-rot,” inasmuch as it
8, causing them to turn brown and fall prema-
‘may attack the berries. The latter do not dry
 the case of “ black-rot,” but they assume a gray-
ce becomes discolored in places especially near
‘;ﬁnally, decay accompanied by a uniform brown
€ fruit. On the leaves the disease is readily
grayish, downy, or iurred appearance produced
ce of the leaves by the fruiting threads of the
Owny form of the disease may also attack the
such circumstances is unmistakable.

Treatment.

Mment is to be recommended for the * downy
black-rot.” Tf the vines are treated for the lat-
t will suffice for both diseases.
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te of copper, using one pound to twenty-five gal-
r, and if necessary sprayed two or three times during

ith Bordeaux mixture, very little damage is to be
the “anthracnose.”

“ANTHRACNOSE” (Sphaceloma ampelinum; DeBary),

This disease attacks the.canes, leaves, and berries, Op th
leaves it produces small brownish spots with a slightly raiseq
border. Later these spots become gray in the center and ofyq
separate from the surrounding healthy portions of the leaf, |gq
ing the latter full .of round ragged holes. On the caneg the
effect is similar éxcept that the spots often become confluent, Pro.
ducing large elongated diseased areas of a grayish color gpg
slightly flattened or depressed. On the berries the spots are mop,
nearly circular, and their appearance, gray in the center with
reddish surrounding circle and a dark border, gives to the dig.
ease the common name of “bird’s-eye rot.”

" DISEASES OF THE STRAWBERRY.
« [pAar-BLIGHT.” (Spherella Fragarie, Sacc.)

is characterized by the appearance of reddish areas
surface of the leaves. Later there appear in the
se discolored areas gray or whitish spots, upon
mn and winter are developed several forms of the
odies or spores of the fungus which causes the dis-

Treatment. ‘ he leaf.

The best remedy for “anthracnose” is to wash or spray the
vines after pruning, and before the buds begin to swell in th
spring, with a strong solution of sulphate of copper, using one
pound to ten gallons of water. ‘‘Anthracnose” is not liable te
do much damage in vineyards that are well treated for ¢ mildew”
or “black-rot,” especially if the vines are severely trimmed.

Treatment.

renewing the settings, and planting only in deep
y drained soil, the loss from blight will be very
ed. Removing and destroying all the old leaves
, followed by cultivation, and the application of
, is a process which has produced good results.

method which has been adopted with complete
growers in this State, is as follows :—As soon
re picked, run a mowing machine over the bed,
leaves close above the ground. As soon as the
mulch are dry enough, set fire to them and burn
f necessary, loosen up the old mulch a little with
burning and put on more where it is scanty, in
8 even a burn as possible. Unless a severe
the plants soon put up a new, vigorous, and
5 mulch as usual in the autumn. In a dry season
be used with caution, but if the burning is fol-

he process has in all cases proved a complete cure
t.”

DISEASES OF THE RASPBERRY AND BLACKBERRY.
“ANTHRACNOSE.” (Gleeosporium Venetum, Speg.)

The “anthracnose” produces on the canes, small round O
elongated whitish patches, slightly flattened and bordered Wif'
a ring of dark purple. These patches gradually increase in Si2
and number, and finally destroy the new growth or stunt it badly:
Upon the leaves it is often visible as very small yellowish spot8
surrounded by a dark border, resembling those on the canes b
much smaller. The fungus producing the disease passes the Wi
ter in the diseased canes and leaves, a fresh crop of spores is Pr%
duced from the old spots in the spring, and the new canes 3%
foliage are readily infected. {

- DISEASES OF THE ONION.

Treatment. ’
BMUT.”  (Urocystis Cepulee, Frost.)

As in the case of the grape “anthracnose,” cutting oub all dl.
eased wood and burning it will gradually eradicate the diseas®
It should be cut out in winter or very early spring, belth
lowest diseased spot. If the canes are then sprayed with 2 80

acks the onion seedling, appearing as dark spots
eaves. Later, and as other leaves develop and
these spots begin to crack open longitudinally,
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exposing the fungus with its spores as a black, powdery mag
If the disease is not checked by the natural withering of the le:,;'
first attacked, it spreads throughout the plant, affecting even y,
bulb, on which it produces black, linear elevations, running dow::
to the base of the bulb and extending up into the leaves.

.

. ' Treatment.

«

The only treatment, except rotation and transplanting, which

has ever been recommended for onion *smut,” is that suggesteq

in the Reports of this Station for 1889 and 1890. It consists in
sowing in the drill, with the seed, either a mixture of equal parts
of sulphur and lime, or of sulphide of potassium and lime.
experiments which led to this suggestion were made on very
smutty land, and increased the yield in a ratio of about 5 to 1,
They were merely preliminary and therefore not decisive, but the
result certainly seems to warrant a repetition of the experiment,
" The details will be found in the Reports referred to. It seems
probable now that the measure of success attending this treatment
will hardly warrant its very extended adoption, and that onion
growers in this State, as elsewhere, will have to adopt the method
of starting the plants from seed in cold frames, and transplanting
to the field. This method is laborious, but the additional labor
is compensated for by an earlier harvest, and very superior bulbs.
To lessen the danger of spreading the disease it should be
noted that all implements used in smutty ground should be
thoroughly washed before being used in clean ground; that all
refuse left on the field from a crop infected with “smut,” should
be collected and burned ; that when it is possible, onion land
should be burned over in the fall; and that at the second and
subsequent hand-weedings, all onions which show the *“smut”
should be pulled and burned at once.

DISEASES OF THE POTATO.

[ Phytophthora infestans, (Mont.)
DeBary.]

This disease first appears as a premature wilting of the tops of
the vines. The color rapidly changes to yellow and then to &
dirty brown. On the under side of the leaf in these diseased por-
tions, is seen a delicate whitish mould, the fruiting threads of the

“ Mipew ” or “Rort.”

The
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disease spreads quickly, inducing a very rapid and
jic decay in the plants, and if not checked, the fungus
'ﬂ-acay_makes its way to the tubers and affects them,

. the well-known FErat.

Treatment.

in time, the Bordeaux mixture is an effectual preven-
«pot.” It should be applied whether the disease

, since it is a preventive rather than a cure. If the

been affected in previous years, or if the attack is
severe, Formula No. 1, p. 103, should be used.

Time of application.

plication should be made when the plants are about
‘and it should be repeated every ten or twelve days
‘begin to wither. If it is desired at the same time
vines for the potato bug,” Paris green may be used
deaux mixture by stirring the former to a smooth
nd adding it to the latter in the proportion of one
green to 100 gallons of the mixture. As a rule,
the “potato bug” will have to be begun much
the “rot.” It may be more convenient however,
0 no harm, to begin treatment with the combined
d insecticide at the earlier date when the “ potato
pears. There is no doubt that potato vines derive
atment with Bordeaux mixture an increase of vitality
ue to the prevention of the “rot” alone, although
fully known to what characteristic of the Bordeaux
8 beneficial action is due. :

ULD.” (Macrosporium Solani, Ell. and Mart.)*

usually appears in connection with injuries to the
by the flea-beetle and other insects. Its most
are confined to early potatoes, and induce dead,
8as, usually beginning at the tips or edges of the
parts attacked soon die and become curled or shriv-
fungus is confined to the tops, and does not directly
S.

t. Agric, Exp't Station, Report for 1892, p. 66, e. s.
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Treatment,

This disease can probably be held in check by early applic
. 2l

tlons'of Bordeaux mixture, though' results of definite experim
to this end are as yet wanting. °3

SESCABS SOos}oora scabies, Thaxter.)*

The eroded pits on the surface of potato-tubers, caused by the
growth of this minute fungus, are too familiar to require ap
extended description here. .

Treatment.t

Dissolve two ounces of corrosive sublimate (bichloride of mer
cu.ry) in fifteen gallons of water. Immerse the seed potatoes ix;
this solution for 14 hours. Spread them out to dry, then cut and
plant as usual. , y

Note.—Corrosive sublimate is a fatal poison if taken internall
It also corrodes metallic substances, and the solution shoul}(ri
therefore be made in wooden vessels.

DISEASES OF THE TOMATO.
“Mourp.” (Cladosporium fulvum, Cke.)

This fungus f:orms rusty-brown patches on the under side of
the leaves, inducing a yellowing and wilting, usually followed by
the death of the leaf attacked.

Treatment.

) Inasmuch as warmth, moisture, and insufficient circulation of
air are all factors in the spread of this disease, training the plants
on sticks or trellises to keep them off the ground, and pruning
away all the lower branches and leaves so as to allc,)w of the free
access o.f sun and air, will to a great degree prevent the disease.
Should it still prove harmful however, either the Bordeaux mix-
E}Jre or the ammoniacal carbonate of copper will be found effec-

ive.

* Cf. Conn. Agric. Exp’t Station, Report for 1890, p. 81, e. s.
t Cf. N. Dak. Agric. Exp’t Station, Bull. 9, 1893, p. 32.

~ A
toes also.
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[ Phytophthora infestans, (Mont.) DeBary.]

which does so much damage to potatoes frequently
Its general effect is the same in both

ay be controlled by the same means.

‘attacks the leaves of celery, forming upon them
and blotches. Sometimes almost the whole leaf
ved, the blotches presenting a more or less pale and

ance.

Treatment.

jacal solution of copper carbonate has been used
cess against this disease, but from our own experi-
recommend the use of sulphur. A warm, sunny
)e chosen, and the sulphur dusted upon the plants, at
t 2 1bs. to 1200 plants for each application. The
ould be made four times, at intervals of ten days or

treatment should be begun as soon as the disease
rance. Great care should be exercised in select-
Seedlings already affected with the disease are

d for sale by retail dealers. Buy only from relia-

PREPARATION OF FUNGICIDES.
BorpeEaUX MIXTURE.

Formula 1.

er (“blue vitriol,” “ blue-stone”) 24 lbs. or 6 lbs.
2 Ibs. or 4 lbs.

22 galls. or 45 galls.

1 1b.
22 galls.
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Pulverize the sulphate of copper and dissolve in ¢ gallg Mop1FiED EAU CELESTE.

water heated to hasten the solution.* Dilute this solution e o of copper (*bIue-stone”) ... .o-ooeeooooooo 4 lbs.

14 galls. of water. Slake the lime (which should be fregy, i : o casmipel ol ol sl ey 5 lbs.

not partly air-slaked) with 6 galls. of water, adding the l,at. ammonia (Strong)- - .- ---------- He rR el ek e b 91 pua.
er 50 galls.

slowly and stirring to a smooth cream. Allow this mixtuype 4. (NS Grater. - - - ---- - ==+ - = <= <===<=<=s=msssssmoonosicosc
stand a short time, then stir it and pour it slowly into the cOpp
sulphate solution, stirring rapidly during the operation, -Nev'
pour in any of the coarser sediment which settles readily to g,
bottom.
This mixture should be made fresh for each application in orde
to secure the best results.
Formula 2 is, of course, cheaper than Formula 1, and is quite
as effective against “black-rot,” and “mildew” of the grape, ang.
“leaf-blight ” of the tomato. :

ye the sulphate of copper and the carbonate of soda in
ter in separate vessels. When completely dissolved and
the two, stirring continuously. Add the ammonia until
lution is obtained, and dilute with water to 25 gallons.”
ution can be made more adhesive and therefore more
the addition of 3 lbs. of soap dissolved in hot water,
f molasses to every 25 galls. of the solution.

COST OF MATERIALS.

AMMONIACAL CARBONATE OF COPPER.

OarBonathiof coppertit AL s SRl SiL 0 ISIee e i) 5 0z owing are the approximate wholesale prices of the
Witho/ammonia. (sbfong) Ll Lossluude JOIU) ARIE Sl R agLn 3 pts ‘most commonly used as fungicides.
Watenrs oo, B0 s bl e ey o ld Teoiaad ipnad U o 45 gallsg |
.............................. per bbl. (300 1bs.)..$ 1.65
Mix the carbonate of copper to a thick paste with water. Dis- of copper (granulated)*....... -.. i A TR0 M
solve this paste with 3 pts. of ammonia, or if that is insufficient ) of iron .. ... oieeeiaaeaa pel‘“ L Z;
to dissolve all the carbonate, add a little more. Dilute with : o: LR e e
water to 45 galls. 3 ate BT ] T UL T 2 B 3
: . - RN fisulphur) oo ol b oanl) Seonlus il liy .02
The s.tron'g, undiluted solution may be made and kept in stock, of potassium (liver of sulphur) .. . . R e about .12
to be diluted and used as needed. S R R e R R

The carbonate of copper can be made more cheaply than it can
be bought by dissolving in one barrel 3} lbs. of carbonate of soda
(sal soda) in one gallon of hot water, and in another barrel 3 Ibs.
of sulphate of copper in two gallons of hot water. When the
solutions are complete, and cool, pour the sal soda solution
slowly into the copper solution, stirring continuously. A heavy
green precipitate will result, consisting of carbonate of copper
Now fill the barrel up with water, let the carbonate settle at the
bottom, and then siphon off the clear water. Repeat the operd:
tion once. Finally, strain out and dry the carbonate of coppels
of which there will be found to be 1} Ibs.

Prepared in this way the copper carbonate will cost about 18
cents per pound.

SPRAYING APPARATUS.
Puwmes.

raying on a large scale where a large portable receptacle
strong force-pump which can be mounted on a barrel
- from place to place, is a great saving of time and
mp well adapted to this purpose is “ Gould’s double-
ng pump” fitted with couplings on both sides which
simultaneous use of two sets of hose, and the spray-
rchard rows at the same time. This pump, which is
le, and compact, is made by the Gould M’f’g. Co.,
lls, N. Y. An equally good pump for use under the
* In case the larger proportions in formula 1, are used, double the amount of ns is manufactured by W. & B. Douglas, of Middle-

water must be used in each step of the preparation. 0ls Chemical Company, 45-49 Cedar St., New York City
a 3 - AT 2
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town, Conn. The mixture may be kept stirred by means of 4
disk of wood screwed to the end of q:broom-handle and inserted
through a hole in the top of the bartel.

For spraying on a smaller scale, or where a mounted barrel
cannot be driven, some form of ¥ knapsack” sprayer is convenient
if not essential. Many forms-are advertised, all made on the prin-
ciple of combining with & small force-pump, a tank or receptacle
to be carried on the back. -A very perfect machine of the kind
is known as the ¢ Galloway Knapsack Sprayer.” The Messrs,
Douglas, of Middletown, are prepared to furnish this sprayer, or
one very similar to it.

If the area to be sprayed requires but six or eight gallons of
the liquid, as e. g. in greenhouse work, or when only a few plants
or vines are to be treated, a most serviceable pump for attaching
to a pail is the Johnson pump, sold for $4.50 by Cordley & Hayes,
173-175 Duane St., New York City. If the nozzle sent with this
pump is removed and replaced by a piece of £-in. hose, 6 or 8 ft.
long, provided with a Vermorel nozzle, a most effective and con-
venient means of spraying on a small scale is procured.

N o0zzLES.

It is hardly necessary to say, after so much has been written
and said on the subject, that for the proper application of fungi-
cides a rose nozzle or an ordinary sprinkler is not sufficient. Sev-
eral spraying nozzles have been devised of which only two need
be mentioned here, the Nixon and the Vermorel.

In the Nixon nozzle the liquid is driven through a fine gauze
cap and issues in a copious, smoky spray. For use with clear
liquids it is unsurpassed. With mixtures however, like the Bor-
deaux mixture which contains lime in suspension, this nozzle is
liable to clog and is not readily cleaned.*

The Vermorel nozzle works equally well with clear solutions
and with liquids having substances in suspension, it delivers a fine
and abundant spray, and is on the whole the most serviceable
nozzle for general work with which we are acquainted.

A very useful adaptation of the Vermorel nozzle, called an
«Undersprayer,” is manufactured and sold by Messrs. Wmn.
Boekel & Co., 518 Vine St., Philadelphia, Pa. The nozzle is

* This nozzle may be procured of the Nixon Nozzle and Machine Co. of D3y~
ton, Ohio, at $1.00 each.
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‘o a brass pipe, 3 ft. long, by a union-joint, which allows
ng turned and the spray applied directly upwards or in
quired direction. It is of special use in spraying grape-
mildew.” The advertised price of the ¢ Undersprayer”

Hose.

n necessary in directing a spray at some distance from
, to use a greater length of hose than would ordinarily
The best kind for the purpose, as for any light discharge
is known as }-in. or §-in. “linen insertion tubing.”
uld be attached to a light pole of sufficient length to
the foliage to be sprayed, so that the spray may be
nwards upon it. A simple means of accomplishing
the nozzle and the end of the hose carrying it, to a
r 8o long which is riveted or screwed to the end of
ch a way as to turn parallel to the plane of the pole.
e can be directed either downwards or upwards as

ing quotations for spraying pumps and accessories
by Messrs. W. & B. Douglas of Middletown, Conn.
S are on goods ordered directly from their factories
0, and the prices are net :

aying: Pump (similar to Gould’s) with all brass piston

S A e SR SRR IS R N e b IR $9.50
Spraying Pump (similar to Gould’s) with all brass
-ﬂ outer cylinder, fitted with leather valves .__________ 5.00
fitted with metallic valves - ............____.....___ 6.50
suction hose for same with couplings and brass strainer  2.25
lings for 3-inch hose ... ....._..__..___..__._..__ .25
A ' o bbb L s S e 1.00
& caps with coupling, for }-inch hose or with large
ling as desired) .___.______ ... S 1.25
as _w1ll also be prepared to furnish Prof. Galloway’s
ng Pump with planished copper tank and copper
______________________________________________ w3100

tubing given by the Goodyear Rubber Store,
P-, 866 Chapel St., New Haven.

‘;ZI;GPOP ccfnpounds it is advisable to have all the parts of the
T cylinder, made of brass, as these compounds corrode
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3-inch linen insertion tubing (lots of 100 feet or more) per foot - ..._____ 08 MARcH.
:: :: Z‘ “‘ gozs oi lsfs:e::a(:égo;:gtfi;fof(:)t(;t """"""" -10 ddle or end of this month will see everything ready for
H § ots of less than 50 feet) per 100t - _.____ 19 h
§-inch heavy rubber tubing, per f00t . . . oo ool 18 atment (copper sulphate, 1 1b. to 25 galls. of water).

rm day, or if possible, several days of warm, melting
In some seasons winter treatment can hardly be made
; This treatment is especially good “for diseases of
‘and quince, for “anthracnose,” and for the “ black-
pes. Where the latter has occurred the previous year,
between the rows in order to cover up diseased berries

A PROVISIONAL SPRAYING CALENDAR.

The following provisional calendar is given here at the requesg
of several fruit-growers. It is manifestly impossible to give with
any degree of accuracy the exact dates upon which’ fungicideg nd of great advantage. If plums and cherries suffer
should be applied. The fact that we sprayed last year on certain from lice, spray the trees now with kerosene emulsion
dates, by no means presupposes that those dates will be suitable the eggs.
the coming season. ¢

Seasonal variations between two successive years, and the
varying conditions of rain-fall from one season to another, are
often so great that the exact date of any farm operation cannot
be known beforehand. The following table is therefore merely
approximate, to be modified by the exercise of common-sense.

APRIL.

praying apparatus. in thorough order. Clean and
oil all bearings, see that the valves work well, and
g for leaks.

ter treatment has been deferred until this month, see
shed before the middle of the month.

JANUARY AND FEBRUARY.
May.

ly the flowering month for vines and fruit trees,
lication of Bordeaux mixture or other fungicide
iately precede the opening of the flowers. Use
ment. Apples and pears are generally in bloom
week in May ; quinces and grapes usually not until
r. The importance of these early treatments can
estimated. Watch to see when the petals begin
€ a second application within a few days after

But little can be done during these mid-winter months in the
way of spraying, though a great deal by way of preparation. If
it has not been already done at the proper time, cut out and burn
the “black knot” of plum and cherry now, and destroy all neigh-
boring wild cherries which are knotty. : .

In the latter part of February do all necessary trimming of
vines and fruit trees, unless this has been done in the autumn, as
is often the case. Where “anthracnose” has previously attacked
grape-vines, raspberries, or blackberries, prune severely-, cut 0“(; .
every trace of diseased wood or cane and burn it. The m.creas?u )
vigor obtained by the free access of light, air, and ventilation W!
compensate for the severe pruning. .

In open winters, February is none too early to go over
orchard carefully and collect and burn all leaves and fruit frott
diseased trees, such as mummified cherries, plums and peacbe‘:’-
scabby or rotted pears and quinces, and all blighted leaves. Rbe
member that on the first warm day the air will be fall of ¥ 3
germs of plant disease from these fruits and leaves, if t,heyd“(;o
not destroyed. Do not use them for bedding or mulch, and ==
not throw them into the pig-pen.

last part of May examine carefully the plum and
~ The young “ black-knots,” now of a greenish
found bursting through the bark. Cut them out
and paint the wound over at once. A day spent

00t in May and June is worth ten days’ work

\ JUNE.

; June usually marks the fall of the flowers of
- Never spray while trees and vines are in full
Sécond application as soon as the petals have
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fallen. This will be late in May or early in June for apples ,

week or ten days later for other fruit-trees and grapes. Make the B

June treatment thorough. In spraying for apple-scab, add Parig
green to the fungicide for this s‘econd application, and also fo,
the third ; this will act against the codling-moth. June is a cpj.
ical month for all fruit§ and vegetables, especially for grapes,
They are most susceptible to “black-rot” between June 20th apg
July 10th; treat thoroughly and frequently.

The spraying of potatoes should be begun this month; early
in the month if the “ mould ” has been prevalent in former years,
later if the “ rot ” alone is to be feared.

A good general rule to follow after the second spraying, is to
let each additional treatment be made from ten days to three
weeks after the preceding one; the shorter interval if there are
heavy, washing rains, the longer if the weather is comparatively
dry.

It must also be remembered that the more adhesive a fungicide
is (e. g. the Bordeaux mixture), the less frequently will the appli-
cations be needed.

Juovry.

This month will close the treatment for most diseases. To
avoid the spotting of grapes by the Bordeaux mixture, the two
applications during the latter part of this month should consist of
the ammoniacal solution of copper carbonate. Early in the month
spray for the “black-rot” of quinces, and continue treatment
every two weeks until the last of August.

Continue the treatment of potatoes throughout this month and
the following.

Avagusrt.

The spraying season closes this month. For “leaf-blight” of
strawberries, mow the leaves late in July or early in August, and
after allowing them to dry where they lie, set fire to them an
burn the bed over.

Thoroughly clean and oil all spraying apparatus, and see that
it is carefully stored.

SkPTEMBER, OCTOBER, AND NOVEMBER.

The months of harvest. When picking fruit, let one or .t,WO
boys follow and clean the trees of all diseased and mummifie

.~ PROVISIONAL SPRAYING CALENDAR. 111
ting it in baskets to burn. At the same time gather
as far as possible, all diseased fruit which has fallen.
mber clean the orchard thoroughly of fallen leaves,
if disease has been prevalent, and burn them. Better
them now than in the spring, when the fungous fruit
me to maturity in and on the leaves.

DECEMBER.

ack-knot ” fungus matures during December and Jan-
k it early in the former month. Use the pruning-
ngly, cutting out two or three inches above and
sh “knot.” Burn every “knot,” and paint the wound
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EXPERIMENTS IN GROWING TOBACCO WITH DIF.
FERENT FERTILIZERS. SEASON OF 1892,

FINAL REPORT ON THE FERMENTED CROPS OF 1892-3,

On pages one to twenty-four of the report for 1892, is given an
account of the organization of the Connecticut Tobacco Experi.
ment Company, of a general plan of experiments to test the effect,
of fertilizers on tobacco, to be carried out by this Station and
the Tobacco Experiment Company jointly, of the raising, sorting
and casing of the first experimental crop, and of the judgment of
the experts on its appearance at the time when it was put in
cases for fermentation. The cases lay in the public warehouse of
Mr. B. L. Haas of Hartford, and were undisturbed till September
2d, 1893, when examination of the other crops there in store
showed that fermentation was satisfactorily finished.

On the 2d of September, 1893, the cases of experiment tobacco
were opened in the presence of a Station officer, samples were
drawn from each lot of the wrappers by Mr. James McCormick,
and these were immediately sealed in the usual manner, marked
and left in charge of Mr. Haas. Duplicate samples, four
“hands” in each, were taken for the Station.

Following are the weights of the cases as noted by the Station
officer:

The letters designating the lots correspond with those in the
published report of last year which has been already referred to.
The weights, gross, tare and net, are in pounds avoirdupois.

Lots. Case. Gross. Tare. Net.
3 5L e B R GRS No. 1 333 6 258
GIIEINIE > O e LA 2 341 85 256
YR ) ORI R N 347 85 262
PG 36 R LR ‘g 338 84 254
RN EM RS s LB, 342 85 257
ViU L A Lt 6 350 84 266
T L5 PRI E LLa ¢ 3517 82 275

SHRINKAGE OF THE TOBACCO DURING FERMENTATION.

A comparison of the figures given above, with those on page
11 of the last Station report, shows that the cases lost from 12.4
to 15 per cent. of their weight during fermentation, and that the
average loss was 13.8 per cent.
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QuaLiTY oF THE CROPS.

William Westphal, Jr., David Rothschild, and Benja-
s, all of Hartford, Conn., served as judges of the To-
hese experts are engaged in the Connecticut leaf-
de, with the demands of which they are fully ac-
yd two of them are practical cigar makers. They
formed which plots were represented by the different
co under examination, and the marks had been so
to make it impossible for them to determine this.
quested to make a strict judgment, noting every de-
quality, however slight. - Hence the casual reader
from their report a inore unfavorable opinion of the
an it deserves. They devoted an entire day to the
making his own independent judgment which was
1 when necessary, by conference. How thorough
: sion was will be seen by their report which follows.
ed that in this way there has been secured a per-
and intelligent judgment on the quality of the
18 Who are in touch with the present requirements
cut wrapper leaf trade.
ing schedule, prepared by Mr. B. L. Haas, was used
as a guide in examining the leaves. It shows the
ich should be regarded in examining critically a

ULTS. RIPENESS. [ STEM.

TIs it ripe? Is it light ?
over-ripe ? medium ?
under-ripe ? heavy ?

S1ZE OF LEAF. TASTE.

Is it very desirable ? Is it strong ?

desirable ? mild ?
medium ? bitter ?
large?

vein-cutter ? TEXTURE OF LEAF.

COLOR OF LEAF. Is 1t extrasline ?

fine ?

Is it cinnamon ? silky ?
dark yellow ? pimply ?
light yellow ? mottled ?
dark brown ? gummy ?
black ? brittle ?

4 green ? harsh ?
h Spotted ? dead ?
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BURN OF THE LEAF.

Is it slow ? i Quality of the ash—Is it firm ?
free ? 1 o flaky ?

Does it hold fire long? " Color of the Ash—Is it clear white ?
fairly ? fibs B blue white ?
short time ? ‘ muddy ?
not at all ? Pad gray ?

. i
Does it coal not at all ? : black ?
somewhat ? black and white ?

badly ? | mixed ?
Number of Leaves in one pound _.__.___.__________

In order to facilitate comparison, there is prefixed to the judges’
report on the quality of each lot of tobacco, the name of the plot,
the fertilizers applied per acre and their cost, together with the
quantities of nitrogen, phosphoric acid and potash which each
supplied, and the yield of pole-cured long and short wrappers per
acre.

RerPorT OF THE JUDGES.
Lot A.

Fertilizers: 1500 lbs. cotton seed meal, 1500 lbs. cotton hull ash per acre, con-
taining 105 Ibs. nitrogen, 150 1bs. phosphoric acid, 341 lbs. potash. Cost $50.25.

Yield: 770 lbs. long wrappers per acre.
350 “ short & b

Total 1120 *

Quality :— Burn, good, holds fire very well. Ash, light gray.
Vein, thin and good. Zexture, good. Size, good and desirable.
Ripeness, ripe.  Colors, dark red and mottled. Yield,* very
good. Soundness, very sound. Zaste, good. Stem, medium.
Remarks, desirable.

Lot B.

Fertilizers: 2000 lbs. cotton seed meal and 1500 lbs. cotton hull ash per acre,
containing 140 1bs. nitrogen, 165 Ibs. phosphoric acid, 350 1bs. potash. ~ Costing
$517.25.

Yield: 715 Ibs. long wrappers per acre.
415 * short & L

Total 1130

* 4 Yield” here means not the number, size, or weight of leaves but the num-
ber of cut wrappers the crop can furnish.
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z‘ﬂakes slightly. Vein, small and perfect. Zexture, medium

Jr,

- glassy and close grain. Size, medium and desirable. Ripeness,

ripe. Color, light to medium, clear and glassy. Yield, profit-
able. Defects, slightly worm-eaten. Zaste, good. Stem, me-
dium. Remarks, fair style.

Lor C.
Fertilizers: 2500 lbs cotton seed meal and 1500 Ibs. cotton hull ash per acre,

Yield: 855 lbs. long wrappers per acre.
340 “ short i Ly

Total 1195 **

,,Quality :—Burn, free, inclined to coal slightly. Ash, clear
ray, hard. Vein, small’ and very fine. Zewture, open grain.
yize, very desirable. Ripeness, ripe. Colors, light to medium.
- Yield, immense. Soundness, sound. Zaste, good. Stem, small
nd fine. Remarks, very desirable.

Lor D.

Fertilizers: 3000 lbs. cotton seed meal and 1500 lbs. cotton hull ash per acre,
taining 210 lbs. nitrogen, 195 lbs. phosphoric acid, 368 lbs. potash. Cost
- $70.50.
; Yield: 1085 lbs. long wrappers per acre,

300 ‘ short R £

Total 1385 *

- Quality :— Burn, free, holds fire, slightly inclined to coal.
~Ash, very hard and white. Vein, very small and fine. Zexture,
‘open grain. Size, very desirable. Ripeness, ripe. Colors, light
to medium. Yield, very good. Soundness, sound. Taste, good.

i?gtem, small. Remarks, very desirable.
i

Lot E.
Fertilizers: 1980 lbs. castor pomace and 1500 Ibs. cotton hull ash per acre,

ntaining 105 1bs. nitrogen, 139 lbs. phosphoric acid, 334 lbs. potash. Cost
$50.79.

Yield: 735 lbs. long wrappers per acre.
376 ¢ short 8 i

Total 1110
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Quality :— Burn, fair, holds fire fairly well. Ash, light gray.
flakes some. Vein, heavy, curly. Zexfure, medium. Size, me':
dium. Ripeness, vipe.  Color, mediwyn'to dark.  Yield, medigpy,
Soundness, very sound. Taste, good. Stem, heavy. Remappg
undesirable. 9 ’

Size, fair, but inclined to be large. Ripeness, ripe.
ioht to medium. Yield, fair to good. Soundness,
Juste, good. Stem, small and fine.  Remarks, desirable.

Lor. I.

IOE F. 9640 1bs. castor pomace, 1500 1bs. cotton hull ashes and 440 lbs.

Fertilizers: 2640 lbs. castor pémace ‘and 1500 Ibs. cotton hull ash per ge er acre,* containing 210 lbs. nitrogen, 150 lbs. phosphoric acid,

containing 140 Ibs. nitrogen, 150 lbs. -phosphoric acid, 340 Ibs. potash.  (Cogg

$517.72. . Yield: 1060 lbs. long wrappers per acre.
Yield: 760 lbs. long wrappers per acre. 390 ‘ short o L
420 * short Ny f e
Total 1450 **
Total 1180 “

Burn, good and holds fire. Ash, clear, grayish.
prominent. Zexture, coarse, but good grain. Size,
ipeness, ripe.  Colors, mottled and reddish. Yield,
dness, sound. Tuste, good. Stem, coarse. Re-
irable.

Quality :— Burn, good, coals slighty, burns free. Ash, white
and hard. Vein, small and fine, but little curl. Zexture, open
grain. Size, medium size. Ripeness, ripe.  Colors, light to me-
dium. Yield, only fair. Soundness, fairly sound. Zaste, good.

Stem, small and fine. Remarks, fairly desirable. iy

640 lbs. castor pomace, 1500 lbs. cotton hull ashes and 440 Ibs.
per acre, containing 210 Ibs. nitrogen, 150 lbs. phosphoric acid,
.. Cost $68.72.

Lot G.

Fertilizers: 3300 lbs. castor pomace and 1500 lbs. cotton hull ash per acre

containing 175 Ibs. nitrogen, 161 Ibs. phosphoric acid, 347 Ibs. potash. Cost
Yield: 1280 Ibs. long wrappers per acre.

$64.65.
Yield: 895 lbs. long wrappers per acre. 340 ‘“ short & L
11 " " Prg———
215 short Total 1620 *
Total 1170 *

rn, good and holds fire well. Ash, white and
Vein, coarse, prominent, curly. Zexture, coarse.
‘ nd undesirable. Ripeness, ripe. Color, uneven,
t medium.  Yield, poor.  Soundness, fairly sound.
good. Sten, coarse. Remarks, undesirable,

Quality :— Burn, coals slightly, fairly free. Ash, mixed gray
but hard, Vein, small and fine. Zeature, open grain, very thin
Size, little above the medium. Ripeness, ripe. Colors, light
medium. Yield, very good. Soundness, very sound.

good. Stem, small and fine. Remarks, desirable.
Lor K.

Lor H. 0 1bs. cotton seed meal, 1220 lbs. double sulphate of potash

360 1bs. Cooper’shone per acre, containing 110 lbs. nitrogen,

per acre
: acid, 341 1bs, potash. Cost $43.95.

Fertilizers: 4000 lbs. castor pomace and 1500 Ibs. cotton hull ash
containing 212 Ibs. nitrogen, 173 lbs. phosphoric acid, 354 lbs. potash.
$72.00. Yield: 955 1bs: long wrappers per acre.

415 “ ghort & “
~ Total 1370 «

Yield: 1110 1bs. long wrappers per acre.
330 “ short ki 3

Total 1440 ) i
» Slow, inclined to coal, holds fire fairly. Ash,

J (it o well
Quality :— Burn, very free, but inclined to coal, holds fire ) ard.  Vein, very small and fine. Texture, A

Ash, clear gray and hard. Vein, small and medium. Lot
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No. 1. Size, very desirable. Ripeness, ripe. Colors, medingy, und. Zaste, good. Stem,small and fine. Remarks,

to light.  Yield, very good. Soundness, very sound. Tastg
good. Stem, light. Remarks, very desirable except burn, 4

Lot 0.

e 1500 1bs. cotton seed meal, 580 1bs. carbonate of potash and 360 Ibs.
per acre, containing 110 lbs. nitrogen, 150 lbs. phosphoric acid,

Cost $74.95.%

Yield: 625 lbs. long wrappers per acre.

Fertilizers: 1500 Ibs. cotton seed megﬂ,‘ 1220 Ibs. double sulphate of potagh and
magnesia, 360 1bs. Cooper’s bohe.and 300 Ibs. lime per acre, containing 119 Ibs,
nitrogen, 150 lbs, phosphoric acid, 341 1bs. potash. Cost $44.70. \

Yield: 965 Ibs. long wrappers per acre. 245 * short 5 i
455 * short & -1 ) e
st 3 Total 870 *

Total 1420 *

..— Burn, very free, inclined to coal, but holds fire well. -
e gray, hard. Vein, very small and fine. Zeature, A
ze, perfect, small.  Ripeness, vipe.  Colors, very light
able. Yield, immense. Soundness, great. Zaste, good.
fine. Remarks, very desirable except burn.

Quality :— Burn, very free. Ash, clear white, does not flake,
Vein, inclined to curl. Zexture, open grain. Size, good. Ripe-
ness, ripe.  Colors, light to medium.  Yield, very fair. Sound-
ness, very sound.  Zaste, good.  Stem, small and fine. Remarks,:
fairly desirable. ;

Lor M. Lot P.

760 1bs. nitrate of potash, 500 lbs. Cooper’s bone per acre, con-

Fertilizers: 1500 1bs. cotton seed meal, 620 1bs. high grade sulphate of potash
nitrogen, 146 lbs. phosphoric acid, 341 lbs. potash. Cost

and 360 Ibs. Cooper’s bone per acre, containing 110 lbs. nitrogen, 150 lbs. phos-
phoric acid, 341 Ibs. potash. Cost $42.70. |

Yield: 315 lbs. long wrappers per acre.

Yield: 835 lbs. long wrappers per acre.
£ oEAR 140 “ short o

356 “ gshort ‘s i

Total 455 ¢

Total 1190 *

— Burn, slow, inclined to coal, holds fire well. _Ash,
“bard, does not flake. Vein, very small and fine.
pery.  Size, very desirable. Ripeness, ripe. Colors,
rable.  Yield, immense. Soundness, very sound.
- Stem, very small and fine. Remarks, not very de-

.

Quality :—Burn, poor and coals, does not hold fire. .Ashk,
dirty gray. Vein, good. Zexture, close grain. Size, desirable.
Ripeness, ripe.  Colors, medium to dark mottled. Yield, good.
Soundness, very sound.  Tuste, bitter. Stem, small and fine.
LRemarks, undesirable.

Lor N.
Lot Q.

P 20 1bs. Baker's A'A superphosphate and 3920 Ibs. Baker’s To-
'@ Per acre, containing 230 lbs. nitrogen, 466 Ibs. phosphoric acid,

Fertilizers: 1500 lbs. cotton seed meal, 620 1bs. high grade sulphate of potash,
360 Ibs. Cooper’s bone and 300 Ibs. of lime per acre, coataining 110 lbs. nitrogen,
150 Ibs. phosphoric acid, 341 lbs. potash. Cost $43.45.

Yield: 745 lbs. long wrappers per acre,
305 “ ghort & s

Total 1050 *

Quality :— Burn, coals, does not hold fire. _Ash, white. Vein
very good. Zewture, good. Size, good and desirable, Color$
light, but somewhat mottled. ¥%eld, very good indeed. Soun®

Yield: 1275 1bs. long wrappers per acre.
450 * short i i

'); Total 1725 “

of potash, not chemically pure, were bought in ton lots, the
*h less.

h, not chemically pure, bought in ton lots, would make the
ess.
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Ripeness, not quite ripe.  Color, red and mottled.
yd. Soundness, perfectly sound. Zuste, good. Stem,
Remarks, undesirable.

Quality :— Burn, slow burn, coals slightly, does not holq fire
long. Ash, clear white, flakes slightly. Vein, prominent and
curly.  Zewture, open grain. Size, t60 large. Ripeness, ripe,
Colors, light to medium.  Yéeld, not profitable. Soundness, per-

fectly sound. Zuste, good. Stem, heavy. Remarks, not desip.
able. %

Lor U.

501 1bs. lime, 501 lbs. Mapes Starter, 2601 lbs. Mapes Tobacco
B. per acre, containing 173 Ibs. nitrogen, 230 lbs. phosphoric acid,
tash.

¥ Lot R.

Fertilizers: 2000 Ibs. Stockbridge Tobacco Manure per acre, containing 99 lbs

Yield: 1290 lbs. long wrappers per acre,
nitrogen, 207 lbs. phosphoric acid, 126 1bs. potash,

390 * short L i

Yield: 725 lbs, long wrappers per acre. Total 1680 *

315 “ short (4 4

.;—-_Bm'n, does not hold fire.  Ash, white, flakes
Total 1100 *

. Vein, curly and heavy. Zexture, medium grain.- Size,
Ripeness, ripe.  Color, medium to dark. Yield, un-
Soundness, very sound. Taste, good. Stem, very
emarks, not desirable.

Quality :—Buwrn, inclined to coal. Ash, clear gray. Vein,
fine and small. Zexture, good, open grain. Size, desirable.:
Ripeness, ripe.  Colors, medium and mottled. Yield, very good.
Soundness, very sound. Zaste, good. Stem, small and fine,
LRemarks, fairly desirable. e

. 501 lbs. lime, 501 lbs. Mapes Starter, 2601 lbs. Mapes Tobacco
Lor S. al, per acre, containing 170 lbs. nitrogen, 205 lbs. phosphoric acid,
Fertilizers: 4000 lbs. Stockbridge Tobacco Manure per acre, containing 219 Ibs.

nitrogen, 278 Ibs. phosphoric acid, 391 Ibs. potash. Yield: 890 lbs. long wrappers per acre.

g 285 “ short e &
Yield: 1120 Ibs. long wrappers per acre.

415 * short % v Total 1175 ¢
Total 1535 “

i—DBurn, slow, holds fire fairly well. A4sh, white.

Quality :—Burn, slow burn, inclined to coal, does not hold fire y. Temt.ure, thick and o.lly, medium grain. Size, too
long. Ash, clear gray. Vein, fine and small. Zexture, good eness, ripe.  Color, medium to.dark. Yield, unprofit-
open grain. Size, medium to large. Ripeness, ripe. Colors, . —‘;an”’ very sound. Zaste, fair. Stem, coarse. Re-
medium to dark. . Yield, profitable. Soundness, very sound. desirable.

Stem, medium. Remarks, desirable with exception of burn. Lor W.

501 lbs. lime, 501 lbs. Mapes Starter, 2601 lbs. Mapes Tobacco
Lor T. ! L, per acre, containifig 176 1bs. nitrogen, 227 Ibs. phosphoric acid,
Fertilizers : 900 lbs. Ellswortlh’s Starter and 2700 lbs. Ellsworth’s Foundation

per acre, containing 215 lbs. nitrogen, 238 Ibs. phosphoric acid, 168 lbs. pO'Cash' Yield: 875 lbs. long wrappers per acre.

Yield: 1170 lbs. long wrappers per acre. R hee ? 2
~ 335 ‘ short i t Total 1160 “
Total 1505 *

m Burn, slow, holds fire fairly well. Ash, clear gray
Vein, somewhat prominent. Zexture, medium, close
medium, Ripeness, inclined to be unripe. Color,

Quality :— Burn, good and holds fire well. Ash, white a-nd
does not flake. Vein, good. Texture, coarse and fleshy. 5%
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greenish cast, running to mottled and medium colors. Yielg be noticed that there are only four or five lots of tobacco
3

profitable.  Sowndness, sound.  Zaste, bitter.  Stem, mediny, perfectly satisfactory as regards their burning qualit;;t.
Remarks, not desirable. 4 in some cases is very slight, and not enough to seri-
the market values. It is also moted by the judges

Lor X.

he tobacco has a very slight abnormal feeling in the
described perhaps, as a rawness, or want of finish.
in burning quality, or slight tendency to coal, com-
ly all the lots, as well as the rawness, are attributed
that the crop was raised on new ground which had
nted to tobacco for many years, nor even been under
ation for a long time. It may be expected that in
t crops these defects will disappear.

Fertilizers : 6080 lbs. of L. Sanderson’s Formula R per acre, containing 345
Ibs. nitrogen, 581 lbs. phosphoric aeid, 643 lbs. potash.

Yield: 970 Ibs. long wrappers per acre.
325 “ short e g

Total 1295 *

Quality :—Burn, slow burning, does not hold fire well, coals,
Ash, a very dirty gray. Vein, small, perfect. Zexture, medium,
open grain. Size, medium and desirable. Ripeness, ripe. Color,
medium and mottled.  ¥éeld, profitable. Soundness, sound,
Taste, somewhat bitter. Stem, mediuam. Remarks, undesirable
lot.

‘ OF THE CROPS, BEFORE AND AFTER FERMENTATION.

port on the unfermented crops, it was said: “It must
y understood that this judgment is given on the
of the unfermented leaves, and it is expressly stated

The lots in order of their value as wrappers, taking all points s to be in no sense a final judgment on the quality

into consideration, were arranged by the judges as follows, the
most valuable coming first, in the table, and the least valuable
last.

Oibest), 0" Dyt g oo g R
1st 2d 3d 4th 5th 6th Tth 8th

L, A, S, B, R, P Q, E,
9th  10th  1lth  12th  13th  14th  15th  16th

IR YV i S T SRR B MG B VES (Do oTest).
17th  18th 19th 20th 2Ist 224  23d  24th

ve value of the tobacco from the several plots is
y great changes during the fermentation which no
reciate or estimate from an examination of the
ore it has been cased and fermented.” .
rison of the judgments of the quality of the different
d after fermentation, will illustrate the truth of this

en lots of unfermented leaves named as best before
five are among the seven best after fermentation,
ich ranked first before fermentation, ranks tenth
I, that stood second then, is now classed as nine-
g the poorest. .

d the poorest before fermentation, is judged the
I lermentation, but the other five lots which were
Test then, are not among the five poorest now. Lot
&ed twenty-third before, now ranks as twelfth.
ations make clear the wisdom of the plan adopted
bacco through the fermentation and not to give a
on its quality till it came out of the case.

DiscussioNn oF THE QuArLiTy oF THE CROPS.

It is designed to repeat the experiments with fertilizers here
referred to, and fully described in the Report of last year, for @
period of at least five years. By this means the effects of differ-
ences of season may be noted, the cumulative effect of the differ-
ent fertilizers may be studied, and misapprehensions correcte'd
which might arise in the deductions from the results obtained 11
any single year. It is well therefore to use caution in interpret-
ing these first results which may be considerably modified PY
subsequent experiments in years less favorable to the growth of
the crop.
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holding capacity is an important element in the.value
put is not in itself a decisive quality. Inspection of
shows that of the 12 lots which had the average, or
| the average fire-holding capacity, 10 were judged by
to be of average, or above average quality and value

ComparaTIVE Frre-HoLpivg Caracrty,

The experts tested each sample with, reference to fire-holgiye
capacity in ways usual in the trade. . A more elaborate { 8
afterwards made at the Station, using 10 leaves (5 short Wrappeps
and 5 long wrappers), and testing, each leaf at 6 different p];::e‘
3 on each side of the midtib, at’ the base, near-the centar an
near the tip. The average of these 60 tests is taken to l'epl"eseu
the fire-holding capacity of the lot. The details of the operation
are given in the Report for 1892, page 1%, and need not here ha
repeated.

The lot which held fire for the shortest time is marked 100, anq
the other lots are marked so as to represent numerically thejp
comparative capacity for holding fire; for example, of the long
wrappers, lot Q held fire for a shorter time than any other ; lot A
held fire between 4 and 5 times as long, lot P more than 8 times
as long. 7

est W 5

ble also shows the average number of seconds during
eaves held fire both before and after fermentation. .It
at all the lots without exception were improved in
olding capacity by fermentation, though. by no means
degree; thus lot U, before fermentation held fire 7
. after fermentation 11 seconds, a gain of about one-half,
M, before fermentation held fire the same length of
onds, but after fermentation, 24 seconds, or more than
long. The average fire-holding capacity of all the
ermentation was 9.6 seconds, after fermentation 24.4

COMPARATIVE FIRE-HoLDING CAPACITY.

Average num-
ber of seconds

3 . J . 2
Calculated from during which TLARGER QUANTITIES oF NITROGEN THAN ARE Com

Wrappers.  Wrappers. ofboth:  Unfermentad. Formsented, useEp AND ComparisoN oF Corroy Seep MEaL
AMAN b e 485 222 310 9 26 AND CasTor Pomace As FERTILIZERS.
15N (Uil 464 675 552 10 417 B
g_ 233 Zzé 3;3 }? Zi 0 subjects are conveniently exam?ued to.gether. There
B ) sy 227 ;6; 8 23 erence in the yield of crops ral'sed with !u?lp of the
IREAC S A 383 1086 746 18 64 ers when applied in corresponding quantities. Lots
(& E 309 219 240 0 21 ‘raised with cotton seed meal and cotton hull ashes,
Heeeooo . 482 226 311 10 21 the rate of 1207 pounds of wrappers per acre. Lots
Lo 2"_{4 222 213 10 18 aised on castor pomace in equivalent quantity, and
QII{ j;; Z;; ;T(l) 1; z: ashes, yielded 1225 .pounds o.f wrappers.
Lok T 290 aby iy 1t o ere any important difference in the guality of the four
L S 270 315 273 7 24 ed on these two fertilizers. The 10t§ raised on cotton
Mot el o Sos iR 215 205 8 18 ked 2nd, 3rd, 10th and 12th, while those on castor
Qgugr dmeiacs 285 319 286 11 25 ked 4th, 5th, 8th and 16th.
Poeeee. 822 509 599 16 52 owever, a difference in each case in both quﬂlity and
g ;gg ;; ;?2 ]g 13 n crops raised by use of large‘ quantities of.mezjtl or
St el T 161 V60 o 14 mpared to crops produced with small apppcatlons.
T dadae et 187 154 157 7 14 1d of crop increased with the increase of ecither fer-
B 165 109 124 n 11 very decidedly the largest, when 3000 pounds of
OV i LR 451 100 230 8 20 eal, or its equivalent, 4000 pounds of pomace were
W e AR 263 133 163 5 15

1ds of wrapper leaves were as follows :
BB Bt 178 196 176 6 15
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A (1500 Cotton Seed Meal), 1120 lbs. wrappers. was no striking difference in the effect of nitrate of soda

B (2000 « “ « { S : L

c E25oo “ “ ; ;132 “ :: ed in a single application at the time of first cultiva-

D (3000 « )f' 138;5 bl  orin two applications at the first and second cultivation, I.
it

E (1980 Castor Pomace); 1110 Ibs. wrappers. t

T (2640 i ), 1180 ¢ u Errecrs oF Porasa FrRoOM VARIOUS SOURCES.

G (3300 Y10, « \ i

H@4000 = “ 7 ) 1440 © « ssults of these tests are difficult to understand, and it is

try to draw any definite conclusions from them till cor-
d by those of following years.
ample, the wrappers of M, raised on high grade Sul-
ich is regarded as a particularly safe form of potash for
re among the very poorest of the whole lot, having a
dirty gray ash, medium to dark colors, close grain and
Yet the same application of high grade Sulphate,
dition of 800 pounds of lime (lot N) gave a somewhat
of wrappers, of good quality, ranking 7th in the list.

This increase has not been attended by loss of quality iy the
leaf; on the contrary, the wrappers raised with the two lap ee
applications of meal or pomace, are judged by the exPertsg,m
have a distinctly better quality, than those grown with
smaller applications. The lots which received the heavier appli
cations, rank 2nd, 3rd, 4th and 5th, those that had lighter appli
cations rank 8th, 10th, 12th and 16th. 1

In what respects the increased quantity of these fertilizers hag.
improved the quality of the crops is seen by an inspection of the
expert’s report. There is no perceptible difference in the burn,
the ash is perhaps a little firmer, the texture is better, the color
are lighter, and the stems smaller. ¢

The soil on which the tobacco was raised was at the outset in
low condition. It is quite possible that after the land has been
brought into good heart, applications of these maximum quan-
tities of cotton seed meal or of castor pomace continued year
after year may have no distinctly favorable effect on either
quality or quantity of crop, or may even prove injurious.

the wrappers were unobjectionable.

uble manure salt by itself (K), and also with added
wve a considerably larger crop than any other form of
d also an excellent quality of wrappers, somewhat bet-
than the same quantity of cotton hull ashes. The
n K and L ranked 6th and 9th in quality. In this case
me had no marked effect on the quality of the crop.

e of potash, Lot O, yielded only a very small crop, 870
rappers per acre. The yield was possibly depressed
¢ action of the carbonate, but the quality was pro-
he judges to be the very best of all.

of potash, Lot P, yielded an extremely small crop,
ounds of wrappers, and the quality was below the
t should be said, however, that a tremendous rain just
ng may have carried a large part of the nitrogen of
ch was entirely in the form of nitrate, down out of
the crop, so that the small yield and inferior quality
0 deficiency of nitrogen, and not to any unfavorable
nitrate. This seems to be a reasonable explanation.
on the lots raised with fertilizers supplied by the
ilizer manufacturers, is reserved to await further
3 year the wrappers raised with these fertilizers,
the average yield of the other plots have been as a
average quality. It should be remembered that
2 in no sense a competitive trial of various brands,
/ “at_ure of experiments by the manufacturers to test
ain mixtures.

ErrEcT OF APPLICATIONS OF NITRATE OF SopA, AT THE FIRST
AND SECOND CULTIVATION.

The point of this experiment, plots H, I, J, is to ascertain the
effect on the crop of supplying one-third of the nitrogen of a
heavy application (210 pounds), as a top dressing in the form of
nitrate of soda in one application at the time of the first cultivas
tion (Plot I) or in two applications at the time of the first and.
second cultivation (Plot J). This year the effect has been decid-
edly injurious. The burn was not impaired, but the veins wereé =
coarse and curly, stem coarse, and colors uneven and mottled:
The wrappers raised on 4000 pounds of castor pomace with cot-=2
ton hull ashes (H) rank 5th. The wrappers raised on 2640
pounds of castor pomace, and 440 pounds of nitrate, ranked 19¢h
and 22nd, that is among the very poorest, though in one casé
lot J, they weighed more than those of lot H by 180 pounds.
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hat is the effect on quantity and quality of leaf, of using
han half the quantity of cotton hull ashes or about 150
actual potash to the acre, instead of 340 pounds as in
r experiments? (Compare F and B.)
jat is the effect on quantity and quality of leaf, of using
 source of nitrogen in place of cotton seed meal or castor
? (Compare Z and K ; also notice T. The mixture on
| was put in at the last moment to fill a vacancy made by
drawal from the experiment, of a manufacturer.)
hat is the effect on quantity and quality of leaf, of using
nure as a fertilizer by itself, or with “ Swift-sure super-
? as a starter 2*  (Plot AA.)
t is the effect on quantity and quality of leaf, of using
stems with castor pomace, both together and also with
rphosphate added as a starter ?  (Plot BB.)
der 4, unleached Canada ashes (Plot Y), and a new
It, the double carbonate of potash and magnesia
, which was described in the Report for 1892, page 34,
red with the other forms of potash (Plots K, L, M, N,

EXPERIMENTS IN GROWIN G,—’J‘OBACCO WITH Dip,
FERENT FERTILIZERS.” SEASON OF 1893, !

The following experiments aré in continuation of those begun
last year by this Station, in.codperation with the Connecticyy
Tobacco Experiment Cos of Poquonock, and deseribed in the -
Report of this Station for 1892, pages one to twenty-four.

PrLaN oF THE EXPERIMENTS.

Four points regarding the effect of fertilizers on tobacco, were
contemplated in the work of last year. They were the following ;

1. What is the effect on quantity and quality of leaf of larger
applications of cotton seed meal than are commonly used as a
fertilizer? (Plots A, C, D.)

2. What is the comparative effect on quantity and quality of
leéf, of applications of castor pomace containing the same
amounts of nitrogen as the cotton seed meal used in the experi-
ments under 1? (Plots E, G, H, compared with A, C, D.)

3. If a heavy application of nitrogen in the form of castor :
pomace proves injurious to the leaf, can the injury be .]essened or
prevented if half of this quantity of nitrogen is supplied by cas-
tor pomace and the other half by nitrate of soda? (Plots I, J,
compared with A, E.) ]

4. What are the comparative effects on quantity and quality
of leaf, of applications of equal quantities of potash (K,0) in the
following forms : Cotton hull ashes, high grade sulphate of p?t-
ash, the same with lime, double sulphate of potash and magnesia,
the same with lime, pure carbonate-of potash, and pure nitrate of
potash ? (Plots K, I, M, N, O,* compared with A.) 4

Early in 1893 the Tobacco Experiment Co. purchased addi-
tional land and extended the scope of the experiments to cover
the following points: -

5. What is the effect on quantity and quality of leaf, of appli-
cations of linseed meal containing the same quantity of nitroge™
as the cotton seed meal and castor pomace used in the Oﬂfer
experiments ? (Plot B, compared with Plots A and E. Notic®
also F and CC.)

: . 5 t of
*The comparison of nitrate of potash was discontinued this year on accou® ‘
the very small yield and small per cent. of wrappers obtained last year.

smaller plots, containing about +}4 of an acre, tobacco
n with the three fertilizing ingredients, nitrogen, phos-
d, and potash, each by itself and in the different
ns possible with these ingredients. (Plot DD.)

Tree ExpeEriMENT FIELD.

eriments of last year were repeated in every case on
lots as before.
plots, of precisely the same shape and size, (g% acre),
d in 1892, were in the same field, and by the side of
and were marked Y, Z, AA, BB, CC, DD. These
ire on ground believed to be like the rest of the field
and quality, with the exception that the new land had
ultivated for six years, and was covered with a neg-
h of poverty grass and blackberry vines. It was in
‘ondition as the tobacco field of last year before it was
the experiments of 1892.
; " i8 a soluble and quickly acting fertilizer which is put in the

® plants are 10 be set, intended to meet the immediate wants of the
Ore the broadcast fertilizer becomes available.

>
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FERTILIZERS, LysES OF MIXED FERTILIZERS USED IN THE EXPERIMENT.
The stalks of last year’s tobacco crops were put back op the s s Sl 08 e
s ~ = " = =
plots from which they came, and were ploughed under Very eaply E é g = g g 8w
- - .y . ‘ . 1 3 Gt =1 i Pt
in the spring. The fertilizers applied (1893) with the eXception = & 3 B = B d §§
. 5 = (=¥ =3 =]
of the nitrate of soda, cotton seed meal, high grade sulphate of g & " $4 U S
g 3 a % D . < =0 b
potash and double manure salt, were all sampled and analyzeq & z e E% 2 53 ig %%
. ) . A @ L] 5= % - o %
by the Station. The raw materials contain the following per % E 25 ¥ 0§ s ¥ &2
. . . 3 A4
centages of nitrogen, phosphoric acid and potash : E & 2 ] § & &£ &
3951 3889 4021 4020 4024 4022 4023 3837
; Q. Q. R.&S.U.V.W.U.V.W. X. C.C.AA.BB.
CoMPOSITION AND COST OF FERTILIZERS USED.
r;gx?st'(;)n seibhevi Phoﬁg}]é)ric T 23, 3.23  1.26 Ol 'traee iic: .66
¥ . . otash.
Nitrate of Soda._ .. ...... U U T R 3-93 2'211 o g'gg 1': ;’gg iy
Cotton Seed Meal .. __.. 3200  7.00 300 180 4'10 R bRy ot il
Castor Pomace ...._..._. 25.00 4.64 1.45 1.09 i d i 3 ] T : r
Linseed Meal o 0% b.98 1.90 148 | 5.28 12.22 9.80 5.97 1251 14.07 17.01 14.39
Tl D et Bt rial e e 14.00 1.92 60 8.10 L 0 3.21 12.08 10.86 @ 3.83 . 5.27 14T  4.%2
Cooper’s S T RN T I 927.00 1.60 29.20 - .19 3.23 1.65 .57 45 .26 .23 o
Cotton: Hull Ashes....___ 44.00 =5 6.33 19.04
Wood Ashes _..._______. 12.00 1.00 5.60 of chemicals for each plot were accurately
glgél Gr:defsslxzhage ----- E';?).(())(())f - ---- 50.60 the Station representative, mixed thoroughly under
arbonate of Potash..____ 170. s AL 54.10 2 .
A N , and bagged and labeled by him.
WL Baenasln LA 39.008 ... . 180 re carried to the several plots. by Mr. DuB.on and
DinhleNa i GalE e 30 00 g 92600 ere sowed on the plots by him or under his con-
ST e AN 45.00 8.06 6.70

ilizers were very carefully and evenly sown when
lowing. The plots were immediately harrowed by
h by itself, to avoid carrying fertilizer from one
ext. The “starters” were applied later, in the
he whole piece was then “rowed out,” the rows
nd west.

Statement shows what fertilizers were put on
cost and the quantities of nitrogen, phosphoric
contained in them, expressed in pounds per acre:

The mixed fertilizers supplied by certain manufacturers were
also weighed, sampled and analyzed by the Station with the fol-
lowing results : The samples of Baker's Tobacco Manure and
AA. Phosphate were lost by an accident, after the fertilizers had

« been sown. They were claimed to have the average composition
of these brands and therefore the analyses of these goods a8
found in the Connecticut market the last season are inserted in
the table.

* Given to the Station by the Cleveland Linseed Oil Co. for the experiment.

t By the single pound. Ton rates for an article not chemically pure, would beé
very much lower. ]

} Total cost of importing a one ton lot from Stassfurt. The quantity used 12
the experiments was given to the Station by the Stassfurt Potash Syndicate-

- Ferritizers Arpriep, 1893.

Plots which were under experiment in 1892
me fertilizers in 1893 as in the previous year.
- Was made however, in 1893, it is indicated by
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= | \ Fertilizer contains p, 1 7 e T o
gg FERTILIZERS APPLIED. ‘ Cost per l ungs, ‘ SLIZERS APPLIED. Gortper: | ertilizer con atl,s pounﬁ s
Clal Pound Acre. Atre. sphor. Z | 7
i R A o }N“l‘ogen‘ Pilcoig’cl;gf Potagy, | Pounds per Acre. b Nitrogen. P'i‘é’s Blodr.. Potagh,
| } ' - T vy e AR
1500 Cotton Seed Meal &l [
A | $60.35 105 | d Meal |
1660 Cotton Hull Ashes | § B B o Sulphateof Potash| 4669 110 | 160 | 340
B 1760 Linseed Meal ] or’s Bone and 300 Lime | |
1660 Cotton Hull Ashes = * GLA0 10 306, 1 138 | f :
‘ Seed Meal
2500 Cotton Seed Meal te of Potash 78.12% 110 150 342
otton Seed Mea . ! ;
C 11540 Cotton Hull Ashes el ‘ 112 349 s Bone |
1 Seed Meal i w
1 |
D ?ggg 83:223 %ﬁfﬁ ),f:}?es 81.00 ’ 210 184 349 , Carbonate Potash and oo vew 119 | 150 349
| | nesic |
s Bone
2260 Castor Pomace &
E 64.60 | 105 139 | 34
11660 Cotton Hull Ashes 0 g A'bA' Suﬁ’frpl?f:phate i it -1 s
1760 Linseed Meal i oo Man
F | 660 Cotton Hull Ashes 41.79 105 150 150, e Mo
260 Cooper’s Bone | | ! " TOIPCCO alr‘mri -- 153 ; 245 302
3760 Castor Pomace 3 i
G 81.32 15 154 349 idge Tobacco Manure | 343 403
1560 Cotton Hull Ashes pidge Tobacco Manuret| ===~ | o
4520 Castor Pomace & |
H 89.94 210 164 342 sh |
1520 Cotton Hull Ash |
e R e *Q%OS;‘?“ 42.05 | 153 268 1 none.
2260 Castor Pomace :
I 1660 thton Hull Ashes 31.96 210 139 340 ‘ ‘
328 Nitrate Soda* . L [ [
328 .« 4 e 147 206 | 259
Tobacco Manure W. B. ‘ ‘
|
2260 Castor Pomace | i |
arte
J 1660 Cotton Hull Ashes 81.96 | 210 139 | 340 B i B - 141 220 | 244
656 Nitrate Soda* | ! ; ‘
rter {
1500 Cotton Seed Meal ‘ B e W B - 135 498 L) HAR
K (1220 Double Manure Salt ar12 | 110 | 150 | 342 e } ‘
360 Cooper’s Bone \ on’s Formula waeal | 103 281 | 105
11500 Cotton Seed Meal
L 1220 Double Manure Salt 4794 | 110 150 | 342 :
360 Cooper’s Bone and 300 Lime | not chemically pure the cost would be considerably less.
1500 Cotton Seed Meal ‘ an area of .1 "
M | 620 High Grade Sulphate of Potash| 45.87 | 110 150 | 340 i fre sach,
360 Cooper’s Bone |

* Applied between rows at time of first cultivation.
t Applied between rows at time of second cultivation.

OBACCO EXPERIMENT. FERTILIZERS.
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The following plots were planted for the first time in 1893 .

TOBACCO EXPERIMENT. NOTES. 135

Eg FERTILIZERS APPLIED. G onthinr fem”zi cf’“"‘“’s Poungs, r. DuBon. The rows were 34 feet apart, eight rows
RE Pounds per Acre. " Acre. | yirocen | Phosphor], - ¥ f ,and the plants were accurately set 17 inches apart,
i 7 ‘ fo Actd, | ECU. out 8,700 to the acre. The plants were set out by M.
o il T »
1500 Cotton Seed Meal 4 | h_lS men on June 8th.
Y 5620 Unleached Wood Ashes $59.74 106 | 153 349
| 160 Cooper’s Bone b 1 ) NoOTES DURING THE GROWING SEASON.
1300 Dry Fish i is Mr. DuBon’s record, kept during the time that
Z 1920 Double Manure Salt 1\ bad3 ' L 141 342 » X€P g
200 Cooper’s Bone | ‘ gl‘owmg
q ‘ : Planted the whole piece to-day.
‘Stable Manure 10-12 cords* | |
AA On half the plot Swift Sure Super-| _... 126 | 143 Pl 2 Up to this date about 4,000 plants had to be reset
i phosphate at rate of 500 per acre‘ | f mJury from cut-worms.
6000 Tobacco Stems and 2640 Castor| ‘ ' H and D have a very uneven stand, on account of
Pomace : y of worms and the dry weather. The plants on R
BB On half the plot Swift Sure Su- 84.80 | 252 | 146 538
tubnbednbate 4 et of. SO0, per. very uneven, R more so than S. The season has
acre 1 n very dry. The stand on U, V, and W is very
CC |Pinney’s Formula} R 210 | 9294 the best of the three. V and W are the poorest
\ rance on the whole field on account of the attacks
K& (H9 jardtisee of sy g ol (e T RS the dry weather. Plots AA, BB, CC and Z have
DD 2 1520 Castor Pomace 71 22 17 stand, these plots having been treated with Paris
DD3 (1440 Cooper's Bone 94 o0 B y after .plantmg. It was feared that these new plots
subject to the attacks of worms than the others
DD4 1760 Double Carbonate Potash and | .| 819 ere on new ground ; so Paris green was applied
Magnesia
ots and not to the others. All the other plots on
1520 Castor Pomace abou
DD5 (1760 Double Carbonate Potash and| — --.. 71 22 336 t equal.
Magnesia , 32 pounds of nitrate of soda were applied to plot
| uantity to plot I.
1440 Cooper’s Bone ‘ Tl;l y p
DD 61760 Tioabla. Carbpnate Porash. angll | oo 23 420 319 e effect of the nitrate of soda was favorable to
e Magnesia 1 ; ts, but a few of the re-set plants, that were small,
V550 Ohstor Pomds ; | ?heir growth and some of them died. I believe
DD7 }‘éég 1%3?1%?2 chgﬁsnate Potash and| """ 94 | 442 | 336 nitrate of soda after the plants are a foot high to
Modiiils | ults.. Plots A, E, 1,J,T,0,CC,Q, ¥, AA and
DD 8 |No fertilizer of any kind 108t uniform and mosy forward. Plots R, S, U, V
i e [ most uneven. The rest of the field looks about
nts on the half of the plots AA and BB, where
nd 149 1bs:

* Estimated to contain 111 lbs. nitrogen, 71 lbs. phosphoric acid a
potash.
+ The nitrogen of this formula is chiefly in the form of linseed meal.

erphosphate was applied are about one-third larger
her half,

» Very uneven, poorest of all; V next, U up to
‘the field. B looks sick and poor, G up to the
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average of the field, much better than B. Plots O, P, Q 4,
above the average on the old part of the field. H and p an
quite alike, and uneven. G, C, F and B are good, CC gooq an;
the stand very even. BB good, very even and best on the halg
where swift-sure starter was applied. "AA good and very even ’
and the half where swift-sure starter was applied is the begt of
all the field. Plots I and J,'improved only a very little by the
application of nitrate of soda. DD1 is of a pale green color, anq

4z
-~ TEMPERATURE AND RAINFALL, SEASON OF 1893.
the coldest year since 1888, though June, August
per were not colder than usual.

, tobacco-growing months the average, maximum and
: emperatures were as follows:

the smallest of all. The other seven are about alike, and nearly . Avg;aﬁge' Maxg‘;um' Minzum'
as large as the rest of the field, but a paler green. i B e0s 89 49
July 26th: 16 pounds of nitrate of soda, applied to plot L. L 69.7 88 45

Plots A, E, I, J, T, very good, although the weather is very dry;
also N, M, K, L, O, P, Q, Z; very little difference in these plots,
H, D, C and G look somewhat better. CC, Z and T, are above
the average for evenness. Commenced topping to-day. BB and
AA are nearly all topped on the half where swift-sure starter was
applied, being ahead of all the rest of the field. U, V, and W
are behind all the rest.

August 16th : Finished topping. Of the plots U, V and W,
U is the best and W the poorest.

August 19th and 20th: A very light rain has come at last and
continued until the 20th in the afternoon and has wet the ground
three inches down. This is more rain than we have had at any
one time since the 8th of June when the plants were set. The
tobacco has been pinched through all the growing season until
now.

August 24th: A driving storm has broken the tobacco some-

rainfall in Windsor is 45.60 inches. In 1893 it
42 inches or 4.18 inches below normal. All the
hs were much drier than usual.

1 was 1.75 inches in June, 1.68 in July and 2.74 in
arger part of the August fall being in the latter
month, when there were two very violent wind and
ithin a single week. This rain was a great help to
‘the leaves were very badly torn and beaten down
n some places.

e temperature and the total rainfall is given by
following statement. The figures are kindly fur-
Harry Moore of Windsor.

f a degree have been omitted in the statement of

what, but the heavy rain has improved it very much. Plot AA iarapell s uasta Aebin e o

was affected most by the dry weather, and plot CC, next. All ! e i e e
the rest of the field has stood the drought well. ‘ _- 67 3:94 68 i :15
August 28th : Plants on T, U and X are the largest at this "SGR ¢ 25 3 1.07 70 .01
date, and on the rest of the field are quite even in size. The - oo Tl .64 64 1.06
larger part of the tobacco is ripe now but must stand anothel NN =Y 0o i L v i
week, on account of the re-set plants which are growing. There B ) e 38 i
is a marked difference between T and Z in favor of T, as it looks '_ ;2 g; 6; 'si
in the field. T is fresh and growing, while Z is about ripe am TN 138 69 33
not so large. TR, 3 2.76 70 .13
August 30th : Commenced harvesting to-day. e Tl 1.15 10 s
September 1st: Finished the harvesting. The weather has S T (i i os e
--------- 64 1.33 73 1.61

been clear, or slightly overcast, and the crop was secured in g0

shape.
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TOBACCO EXPERIMENT. SORTING. 139

- tobacco, it may be said that the “seconds” are the
« on the stalk, smaller than those of either of the
es, over-ripe and unfit for wrappers. The “long wrap-
«ghort wrappers” are the most valuable part of the
tter being smaller and lighter, and often cutting to
santage than “long wrappers.” The “top leaves”
s large as the long wrappers, but heavier, darker in

HarvesTING, CURING, STRIPPING AND SORTING,

On the 30th of August and 1st of Septémber all the tobaceg
was harvested. Each lath on which; stalks were strung Wag
marked with the letter denoting the plot and the whole Numbey
of laths for each plot was counted. )

The laths were so hung in the-barn that an equal portion of the
tobacco from each plot was hung in the purline bent and in eqqj,
of the other lower bents.

The crop cured without any appearance of pole-burn and hung ]
in the barn till December 25th, when it was taken down apq

carted to Mr. DuBon’s barn where it lay in the basement ti)] CRrOP OF 1893.

January 2d, 1894. On the second and third of J anuary it wag e o b Sogsbe s o Mot
taken from the laths and stripped from the stalks, bundled and Wrappers. Wrappers. Leaves. Seconds. Shrinkage. Tobacco.
.
Each lath was examined to prevent possible mixture of crops ZZ; Si Zﬁi 18 Py 153
from different plots and the laths from each plot were in every 263 91 241 192 23 80}
case counted. The numbers agreed exactly with those of the 303 9% 26% 15% 43 81
counting at harvest time. . 36} 94 19% 141 5 9%
Sorting was begun by Mr. DuBon on the 5th of January and 21t H 29% 16 8 Zi
finished on the 12th. All the weighings during the sorting were . P i’;‘i ]gi ;;i f; gi 803
made by the Station representative. B 40} 13 204 138 " 874
As the crop was sorted samples were carefully drawn from 373 94 21 192 53 81
each lot of long and short wrappers. Each sample contained B 252 92 23} 194 3 1%
twelve “hands,” (15 to 20 leaves in each “hand”). Four 223 9% 213 20% 4% 80%
“hands” were tied together by the butts and a tag was 3;’; 1(2) 3;} i;i z{} :Z
attached bearing a number which designated the plot. 2 s 113 24 13 31 693
These samples, each consisting of three bunches, four hands i ‘. 423 " 231 194 5 954
each bunch, were taken to the warehouse of Mr. L. B. Haas, of - 223 83 25% 184 31 753
Hartford, where they were cased for fermentation, the case being 30% 103 954 17% 43 85
lined with top leaves and seconds from the same crop. pot . 288 183 %% i
The remainder of the crop was sold. :ﬁ l;% 20} 20 2 1013
s ; . ‘ 172 154 13 163
No attempt was made to judge of the quality of the wrap 303 83 i 188 53 143
pers before they were fermented as the experience of last year - 26} 10 243 153 23 6
showed that such a judgment was likely to be reversed by 38 - 18 85 1. 24} 255 43 43
examination of the crops after fermentation. = 151 ¥ 24 17% 8% 65
The results of the sorting and of some preliminary examina: e :? e 24 15 A Zg’}
tions of the quality of the tobacco are here given together, fol- \ gi 3% Z;i Ig; 12% 513
lowed by discussion of the results. The ‘_
The following table gives the results of the sorting. o i * Reckoned to ; acre.

weights are in pounds. For those unfamiliar with the detai
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e-holding capacity. Thus lot Z is marked 100 as it
rer fire-holding capacity than any other. Lot F, long
‘marked 180 held fire 1.8 times as long as Z.

Calculated from the

PER CENT. OF THE FOUR DIFFERENT GRADES.

PoLE-CURED CrOP OF 1893.“

Long Short Total Per cent. Long Wrappers. SR e R

Plot. ‘Wrappers. Wrappers.  of Wrappers. Tops. Secongg 213 238 221
Lol 37 T8 48.3 29.9 218 ki 298 973 983
Bt IS 39.9 12.9 4 52.8 2.5 197 © 230 180 200
G bt 31.3 112 * » 425 33.7 93.8 o el 1 188 181
1375 060 A 33.4 11.5 44.9 30.5 26 e 140 189 172
Bilee oo 313 11.4 48.7 32.4 189 B 180 261 227
e 45.7 11.6 57.3 24.8 17.9 ‘ R 275 187 224
(& R A 217.3 14.1 414 31.8 20.8 ST 994 190 204
B St 411 12.5 53.6 20.8 25.6 e s 949 211
R bl Bicyl 41.6 11.5 53.1 27.9 REEE 193 256 229
kbt 46.0 14.9 60.9 23.4 AR 00000 i 173 147 160
1 SR 429 10.9 53.8 24.1 221 139 148 145
G ol 33.2 11.9 45.1 30.0 249 NN T 149 156 152
M Lk 28.2 12.1 40.3 33.9 258 172 143 155
| AGe ) 34.5 14.0 48.5 3L.6 19.9 T 166 168 167
o SR e gl 13.5 42.6 39.6 17.8 . . 290 215 247
P 34.6 7.1 51.7 317 16.6 B ' 118 130
Qs o g 44.5 10.5 55.0 24.6 20.4 T 161 165 146
I R R 30.2 10.9 41.1 34.3 24.6 e 173 164 168
S 8 36.2 12.7 48.9 30.2 20.9 s 157 147
b 39.6 9.7 49.3 30.9 19.8 nan 172 166
i N 1% 60.3 20.0 19.7 sy 161 146
UL 2 45.1 11.8 569 23.0 20.1 i 157 162
W L 41.2 1.1 52.3 22.6 25.1 e 161 152
> PRIV 4T 34.5 13.2 a7 31.9 © 204 138 200 172
SRR 24.1 8.8 32.9 32.6 345 100 100 100
A S 24.9 11.5 35.1 37.0 21.3 169 193 183
e 20.3 19.2 40.5 32.3 28.2 _ 160 160 160
BRI, 000 22.1 13.2 35.3 404 24.3 TR 136 152
Qe 15.3 13.6 28.9 445 26.6 \

DD not sorted on account of its inferior value.
R OF POLE-CURED LEAVES TO THE POUND.

CroP OF 1893.

Long Wxappers. Short 4Wrappers.
Coxpararive Fire-Horpine Caracrry. NS4 68 86
. 66 82
Pore-Curep Crorp or 1893, . 59 76
D 0000 68 82
The method of determining fire-holding capacity is fully d€- o 59 70
scribed in the Report of this Station for 1892, page 17. S 62 84

The lot which held fire for the shortest time is marked 100 i . 60 76

. i . 78
the table and the others are marked higher and according to thel” A ?5; 79
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Long Wrappers. Short Wrappers,

9 el Ao T gl ST 68 80
§ e R P B L 60 : 81
AR R et Rl 51 s 75
1 T e el S e SIS 61 73
3. AL POt R ol 67 76
[0TR SR L A 70 82
| IO e RS PR SRR 91
01O S e R 8 54 68
3 ok Ly ARSI £20 - 61 73
Bl ol LT S 66 81
AW ne L e 60 76
[ 5 Ao e S SRR SR 52 "3
W e OB TN (i b e e 58 12
- E R (N i s, 1, S 70 85
Vi e 1 66 "2
Vel L s EL 67 82
Tovp e ey O a 68 71
AURS PR A 1 S 63 76
BB A 71 82
bR T R 63 79

DiscussioNn oF THE REsuLTs.
Ner Werear or THE SorTED CrOPS, 1893,

In 1892 there was harvested from 23 plots, of i acre each,
2122 pounds of sorted tobacco, or at the rate of 1845 pounds per
acre.

In 1893 there was harvested from 28 plots, 2183 pounds, or at
the rate of 1559 pounds per acre. This is 843 per cent. of the
crop of 1892. The crop of 1892 contained 66.7 per cent. of wrap-
pers. The crop of 1893 contains only 48.5 per cent.

The reduced yield in 1893 was caused in small part by the rav-
ages of cut-worms, just after setting, which made the crop

uneven, but was} mainly due to the severe drought that pre-

vailed through most of the growing season. The tobacco which
was planted on plots Y, Z, AA, BB, CC, and DD, that had ot
been under cultivation for ten years, suffered more severely from

drought than the crops on plots which had been under cultiva-

tion for a year.

On a single plot, U, the crop weighed at the rate of over
pounds per acre, 2080 pounds, with 1225 pounds of wrap
On plot Q the yield was 1910 pounds, with 1050 pounds ©
wrappers. These two-plots bore more than any others i

years.

2000
pel‘S-

n both
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owed next with 1855 pounds, and plots J, K, N and
between 1700 and 1750 pounds per acre.

d Meal and Castor Pomace. The three plots on
seed meal was used with cotton hull ashes alone
13 pounds of sorted tobacco per acre, those on which
ng quantities of castor pomace were used with ashes
ged 1620 pounds. In 1892 there was nearly the same
, of yield between these two sets of plots. -

'f"}mwever, the quantity of wrappers per acre from the
received castor pomace was only 17 pounds greater
ntity from the corresponding plots where cotton-
was used. But in 1893 97 pounds more of wrappers
raised on castor pomace than on cotton seed meal.
the quantities of cotton seed meal increased the
)p. With castor pomace the increase was slight.
'‘Soda with Castor Pomace. Where for an applica-
pounds of nitrogen in castor pomace as on plot H,
tuted half that quantity of nitrogen in pomace and the
in nitrate of soda, plots I and J, the yield was 70
er acre when the nitrate was applied, half at the
the second cultivation, plot I; but the total
eased by 70 pounds per acre when the nitrate was
the first cultivation, and the quantity of wrappers
by 165 pounds per acre. The relative yields on
npared with H are not very different from those of

Of the various potash salts, the double sulphate
agnesia (plot K), produced the largest total crop,
and the largest quantity of wrappers, 940 pounds.
8tade sulphate of potash used with lime (plot N),
I total yield, 1710 pounds, 825 pounds of wrappers,
ade sulphate used without lime ranked third,
ugh the quantity of wrappers from this plot was
Om most of the other plots on which potash salts
0 pounds, 1In 1892 plots M and N also produced
P and more wrappers than any of the potash-test
but in thag year M yielded more than N.

ms of potash which were compared with cotton-
" Year gave a higher yield than the latter, except-
h salt, the double carbonate of potash and mag-



144 CONNECTICUT EXPERIMENT STATION, REPORT 1893,

The quantities of wrappers, however, raised with either Canagy '

ashes, Y (new land), carbonate of potash, O, or high graqe sule

phate of potash, M, were smaller thap-the weight of Wrappers

raised on cotton-hull ashes, A. \
Linseed Meal. A comparison of the yield of plots B anq F, to
which linseed meal was applied, with plots A and E which pe.

ceived equivalent quantities of cotton seed meal and castor pom. -

ace shows that linseed meal yielded fully as much total crop anq
wrapper leaves as either cotton seed or castor pomace. Plot Q¢

cannot be compared with the others being on new land whigh
evidently suffered more from drought than that which had been ‘

under cultivation longer.

Smaller quantity of Potash.
linseed meal, 340 pounds of actual potash per acre in form of cot-
ton-hull ashes. Plot F received the same fertilizers in 1892 as B,
but in 1893 had only 170 pounds of actual potash in form of cot-
ton-hull ashes. The total crop in 1893 on F exceeded that on B
by 120 pounds and the yield of wrappers by 135. pounds:

Very striking also is the result on plot T which received fish,
nitrate of soda and bone in 1893, with no potash at all.
two other plots yielded more tobacco than this one and there
were only four plots out of the twenty-nine which yielded more

wrappers.

Discussion of the crops raised on the new land is omitted be-
cause the drought affected them much more severely than the :

others.

Discussion of the fire-holding capacity and the number of :

leaves per pound may be deferred till the crop has been fer-
mented.

Plot B received, together with

Only
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SERVATIONS ON THE WORKING OF THE
Y SYSTEM AND THE DE LAVAL SEP-
ATOR SYSTEM IN COOPERATIVE
CREAMERIES.

ley system of raising and measuring cream is suffi-
1 known in this State to need no description. It may
way of explanation for the benefit of other readers
quainted with it that the method consists in bring-
m from the cows into cans 84 inches in diameter and
eep, holding 18 quarts and provided with a cover
which allows free circulation of air but prevents
om coming into the can when it is nearly filled with
merged in water. The filled cans are submerged at
water having a temperature of 45 degrees F. in sum-
0 winter and remain at about the same temperature
4 hours. Every can has a strip of glass set in near
on which are marked “spaces,” each being 1§ of an
To draw off the cream the cans are lifted by
elevator; the skimmed milk is run off through a
the bottom till the lower limit of the cream layer
ith zero on the space scale. The number of
hen read off and recorded by the cream-gatherer
the creamery, and are credited on its books to the
> 18 paid by the number of “spaces” of cream fur-

18 the equivalent of a cylinder 8} inches in diameter
high. The cream-gatherer collects daily or in
‘times in the week the cream from all the patrons
the creamery to be ripened and churned.
1 separator system is more generally known.
m the warm milk is slowly run into a steel bowl
revolve at high speed and by centrifugal force
of the milk is driven to the circumference of the
eream is forced to its center and by proper me-
nee is constantly skimmed off' as it accumulates
all stream into the cream-gathering vessel. In
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the same way the skim-milk is taken off nearer the CiTCUmferen
of the bowl and in a larger stream runs to the skim-milk tan)
When separator cream is sold to-a creamery which rung
mainly on the Cooley cream-gathering basis, it is usually pajq foll
by the quart, the price depending.on the quantity of butter goﬁ
from a quart of separator cream in churning-tests made from time
to time at the creamery. . 7
Most of the creameries in this State are on the cream-gatherip
basis and the cream is raised by the Cooley system. A certain
number of patrons of creameries as well as other dairymen, howy.
ever, use and prefer the separator system. 1
In view of the rapid increase in the use of separators in thig
State and throughout the country the following questions are of
great importance :
Is it possible to ripen and churn mixtures of cream raised by
the two systems without greater loss of fat in buttermilk, than
when the two are separately ripened and churned, and is the
quality of the butter made from such a mixture as good as that Raree.
of butter made from cream raised by either system, but ripened. experiments the work was therefore limited to deter-
and churned by itself ? otal quantity of butter-fat which was in the cream
These questions were discussed at length in the meeting of the ntity which was lost in buttermilk and washings.
Dairymen’s Association at Hartford in 1892, and while there was
the widest difference of opinion, no one could offer a single accu-
rate observation which had been made on the subject.
Later in the winter the Dairymen’s Association, through its
secretary, Mr. W. I. Bartholomew, of Putnam, asked the Station
to make a study of these questions in the interest of dairymen
and promised the cooperation of the Association.
The Station agreed to undertake this work and has up to the
present time made the tests hereinafter described.
The analytical work was done at the Station laboratory in New -
Haven by Messrs. A. L. Winton and A. W. Ogden.
The tests were made at the Woodstock Creamery which wa8
put at our disposal for the purpose by the Board of Directors.
Special acknowledgment is due to Mr. Abel Child, and to the
superintendent, Mr. Hopkins, the butter maker at Woodsw(’_k
Creamery for their cordial codperation in the plan and for their
skill and helpfulness which did much to make the experiments &
success.

SON OF THE CHURNING OF COOLEY CREAM,
RATOR CREAM AND A MIXTURE OF COOLEY
AND SEPERATOR CREAM.

first proposed was to weigh a batch of Cooley cream
mery as it was put into the churn, weigh the water
ded in the butter making and also the buttermilk,
butter, and from the analyses of all these products
ust where each ingredient of the cream had gone.
'urse was to be followed with a batch of Separator
d also with a batch of mixed Cooley and Separator

ery built for business purposes wholly, necessarily
t facilities for experiments of. this kind, and makes
collecting and weighing the cream, the buttermilk
extremely arduous while the chanees of mechan-

Coorey CrREAM.

th the observations were begun with a lot of Cooley
‘Was received at the Creamery at 3.45 p. m. Its
ved was 7294 pounds. Some of the cream was
mixing in the ripening vat, the temperature of
40° F. It was immediately warmed so that at
perature was 70°. During the night it sunk to
ought to 70° in the morning of March 7th, and
10.30 when it was cooled for churning. At
fiperature was 63°, but rose one degree during
it was transferred to the churn. The weight of
into the churn was 730} pounds, to which was
8 the vat, 82 pounds of water. After a few oscil-
HUrn to mix thoroughly, the churn was stopped
and one ounce was removed for laboratory sam-
1€ weight of the cream churned, 7387 pounds.
*€quired 56 minutes and the butter came in fine
* A small, weighed quantity of water was
the sides and cover of the churn towards the
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end of the churning and this of course went in with the

; : . ; buttey 2| s = E 8 =8
milk. After the buttermilk was drained off, weighed ang sapl O SN | 2
.} ¢ . 5 -
pled, the butter in the churn was washéd with a weighed gy - > SHSRETRE =
. . T & -
tity of water. This was then drawn off and in the following
tabular statement is called “first washings.” A smaller Weighed
. Sallgly > ! ol
quantity of water was next poured in to float the butter go thal LB l 3 g 8 8 E l &
» " , ¥ al 1 - © 0 B,
it could be conveniently removed from the churn. After the but. e
ter had all been taken out, this water was run off, weigheq and
sampled and is called for convenience the * second washin -
@ . % 1 SN L= i ' i
On the weights of the butter and other milk products and theiy S l 2 e I i
i i 4 ' . o =~ '
analyses the following calculations are based. The analyses are ¢ i W i
first given and next the calculations made from them.
B C - - (R
ANALYSES OF THE COOLEY UREAM AND By-PrODUGTS. ' I pEe ~ o - | o
i 1 & — .
Cool First 3 -z
Cieaml .| Buttermiie, Waktings. \%ggg;‘fg& e
Mineral matter, . ________._ T 1.14 .15 .68 Té
LE17 1 i oot i Lot 3.00 3.25 .50 25 e SIUSIRS s =
Sugar, by difference, ____. 4.07 5.23 .61 .25 : E I s ECRH T
Rady b ialedmp il sl 16.28 .16 .08 04 i3 L b &
Weateny aida Lo o Ll 75.88 90.22 98.66 98.78 2 =
A LT S TR e g
= = < = - -
100.00 100.00 100.00 100.00 g 3
o (=]
* Throughout this paper ““curd ” denotes all the nitrogenous matter of the milk: e g
products, and ils per cent. is the product of the per cent. of nitrogen multiplied ke § 0 G E
by 6.25. Fi g
t The mixture of 7304 pounds of cream and 8 pounds of water. £ ‘:F ® o £ L
% > » 2 a 3
0 0 N o~ i
1773
3
=]
=
-

PR Lo SR

Mot ee Co e o r e e e sl o TR0REY

There was taken out of the churn, in pounds :
Total . ... .

Water, for rinsing, washing and floating the butter 756
Butter, worked only once (by difference).........

Second Washings and draining from butter ... - .-

There was added during the working, salt. ... ____
Wirat-Wiashingsl.oo - 5l - = sl el

Buttermilk
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In this case 1.37 pounds or 1.14 per cent. of the total butter.faq 1ysEs OF THE COOLEY CREAM, BUTTER AND BY-PRODUCTS.

was lost in the buttermilk and was'hings; otherwise eXpresgeq. Gooley Bugter-  _ Fit Second kel
for every 100 pounds of finished butter made, one pound ang tw‘: | atter o —--- .51 .60 14 Al 3.07
and one-quarter ounces of butter were lost in the buttermilk and S 98 2.69 .66 .16 1.03
washings.* This is a very much larger percentage of loss thap r difference . 3.98 s Les AL R
was found in any of our subsequent experiments. There is little R - ;2.23 92.22 93‘(1% 99.22 zlsg.fg

doubt that it is due to the fact that a portion of the cream had O
been frozen. From such cream good churning results are not g
be expected. The results are introduced here, because they are |
instructive in showing what heavy losses may arise from thijg
cause. At this point the Station representative was obliged to
leave the work on account of serious illness.

On the 2d of May the observations were taken up again. The
plan followed was the same as before except that the cream was
weighed but once and at the time when it was received from the
cream gatherer. Samples of the cream, butter, and other pro-
ducts were sent to the Station, preserved when necessary by cor-
rosive sublimate or potassium bichromate, and were analyzed in
duplicate by gravimetric methods.

100.00 100.00 100.00 100.00 100.00

CoorLey CrEAM.

There was received at the Creamery at 9.10 A. M., 4114 pounds
of Cooley cream, having a temperature of 48 degrees. At
11 A. M. the temperature was raised to 70°. From time to time
the degree of acidity of the cream was determined and is ex-
pressed in the following table in per cent, of lactic acid:

Per cent.
Time. Temperature of Milk. of Lactic Acid.
May 2d, 9.10 A.Mm. 48° F. .25
‘" 11.00 ‘" " =
g 12.00 ¢ 9% F. L
g 2.00 p. M. 703° F. 31
= 200 Gt 70° F. .35 2
4 4.00 * 69° F. .31 5
§ 5.00 *“ vy B8
May 3d, 5.30 A. M. 64° F. s

The cream was cooled to 62° F., and churned in the Da,v.is
Swing Churn May 3d, at 9.50 A, ». The time occupied 18
churning was 55 minutes. The details of the test are here pre
sented in tabular form.

* Reckoning that the finished butter contains 82 per cent, of butter fat.
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There went into the churn, in pounds :

Curd. Sugar. Mineral matter. Water.

Fat.
411 containing 66.17

612

315.16

16.38 2.35

11.44

Orepinchcsa: s ibiie e ns mhat el S

S 612.00

4.06

Water for rinsing, washing and floating the butter. _

There was added during the working, salt __.____._

9217.16

11.44 16.38 6.41

= 66.17

10278 -

B o oL ca s i R e e e e i

.
B

There was taken out of the churn, in pounds

8.55 12.056 1.91 « 295.12
2.46 « 365.76

.25

3171¢ containing

37219

5L e e it SR S S R s

»

b2

3.80

.08

“

st WAl e e

237.81

REPORT 1893

41
2.45

.65

.38

1

239 4

Second washings and draining from the butter ___._

10.45

66.03

‘"

12
i6

Butter, worked twice and ready to print __.._._._.

16.50 5.29 909.14

12.21

66.36

“

10098,

TBORRL - o rim e i s m i e o e e e
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ears from this balance sheet that in the 26 weighings
d in the experiment there is an apparent error of 18.06
or 1.7 per cent. of the whole weight.
g an apparent loss of water and salt amounting to 19.14
which is due to unavoidable mechanical loss in handling
rge quantities of water and washings, and to losses on the
orker which on account of its construction, it was impos-
void. The quantity of sugarin the products from the
g is practically the same as the quantity found in the
 There appears a small excess of both butter-fat and of
) the products of the churning, amounting in the former to
three ounces and in the latter to 12 ounces. This diserep-
hiefly due to imperfect sampling of the butter. It is
y difficult to draw a sample of butter which shall accu-
sresent the lot from which it is drawn. The water in
er is not evenly diffused through it but is in drops
jeld to the slightest pressure and run oft so that ome is
get in the sample a less proportion than the whole mass
These discrepancies, however, do not affect the value
yservations for the present purpose. It appears that of
pounds of butter-fat which went into the churn, .33
s or 5.3 ounces were lost in buttermilk and washings.
pounts to .5 per cent. of the total fat. Otherwise
for every 100 pounds of butter made, 6.4 ounces of
or 8 ounces of butter were lost in the buttermilk and

SurARATOR CREAM.

of cream separated by the DeLaval machine, repre - -
he milk from three patrons, was also received at the

on May 2d. Its weight was 284.4 pounds and its tem-

hen received was 56°, or 8° warmer thgn the Cooley

was also apparent that it had not been properly cared

producers, because it was quite sour when received as

ving table shows. It was weighed and brought into the

vat at 11.30 o. . The temperature and course of ripen-
L in the table:

this paper it has been desirable to calculate the butter repre-

Qﬂantities of butter-fat, it has been done by multiplying the
“fat by 1.22, thus assuming that average butter contains 82 per
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There is here an apparent loss of about 6 pounds of Water
salt, to be explained as in the former case. The sugar in .
churn products tallies very nearly avith that of the cream Whio;
was put in. There is an apparent gain of 1.4 pounds of curq

Water.

E
to imperfect sampling of the butter, and a lossof .9 pounds 0}?:: .%
The actual loss of fat in the buttermilk and washings amountg td §
.52 pounds; that is, of the 74.17 pounds of butter-fat which went 2
into the churn, .52 pound or 8.3 ounces were lost in buttermilk :
and washings. This amounts to .7 per cent. of the total buttep. é
fat. Or expressed otherwise, for every 100 pounds of butter v
made, 11} ounces of butter are lost in buttermilk and washings,

e
&
Mixep CooLEY AND SEPARATOR CREAM.
On May 3d there was weighed into the ripening vat as it was =
received from the cream gatherer, 129.5 pounds of Separator P

cream, and 225.9 pounds of Cooley cream; total 355.4 pounds.
This was received at noon and warmed at once to 70° F. The
following observations were made on the

temperature and
acidity.
Time. Temperature. of Egzttizgngbid.

May 3d,'12.00 M. 70° F. .

L 2.00 p. M. 70° 85

“« 300 70° 40 "

“ 4.00 70° 46
May 4th, 5.30 A. M. 63°

.65

At 7.00 A.m., May 4th, this mixed cream was churned at a
temperature of 61°. The churning required one hour and 15

minutes. The further details of the experiment will appear in ‘

the following statement : WE

£

ANALYSES OF THE MIXED CREAM, BUTTER AND BY-PRODUCTS. . %

Mixed First Second : )

Cream. Buttermilk. Washings. Washings. Butter. -

Mineral Matter.. ... .59 .54 a1 16 4.78 =

Cnsdiambomen " 20 278 * 298 .66 .09 1.07 |

SugariESIMBeL L e 4.7 3.66 .86 45 ---- ' g

Pat ooty t. e 18.95 11 .02 00 8353 2

Water' Jonile 73.51 93.41 98.35 99.30 10.62 =
100.00 100.00 100.00 100.00 100.00

2.10 261.22

14.82

9.88

3558 pounds, containing 67.35

6081

608.63

113

e

Water for rinsing, washing and floating the butter. .-

594 o

‘“

54%

96915

There was added during the working, salb._.-------

EXPERIMENTS.

869.85

04

9.88 14.82 8.

617.35

POt - e i o B e P o R = TR e =

LOSSES IN

There was taken out of the churn:

« ButtermilK oo - dr <o mmmmm=—emm =t b s Ty

1.72 297.51

11.66
3.09

7.26

2.317

.36
.07

318§ pounds, containing

353.57

.46

“

3595

First Washings_ .-« .-----------

BUTTERMILK.
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| DATRY EXPERIMENTS.
due to carelessness. There is no neces-
Separator cream should be cooled
d and kept in a cold, clean place
gen by the cream gatherer. The place to ripen cream is
reamery, not the pantry or milk room of the patron, and to
e the best quality of butter, the whole of the cream must
. sweet to the creamery. It has been fully demonstrated
, best butter cannot be made from a mixture of portions

am of different degrees of ripeness, and in this comparison
parator cream suffers because of this souring previous to its

to the creamery.
above tests are m

m but of the patron,
sour cream in May.
0° as soon as separate

ac(’}li’ggnlta;xigle:sdeficlt of water in this observation was due ¢, [
Sy 125(; af];larlt of the second’ washings, which, howe 8
e of fat. An apparent gain of curd and | vers
eral matter (salt), due to error§ and losses of experi e
noted here as in the previous gases. There is also ; é‘lfge.n o
’(;‘1;1;.]5 pounds of butter-fat due to errors in sampling th: l;nenc
: analyses of the buttermilk and washings show that th .
tained .42 pounds of butter-fat, which of Zourse was lo e
creamery. T(l;is is .62 per cent. of the total butter-fat ;> g)t}:lhe
wise expressed, in maki ] 3
o 10%rpounces, o bu:tlzl:g 100 pounds of butter, there hag been
Omitting the first test which was made with damaged
and was not carried to its full conclusion, the results o? th e
tests may be summarized as follows : "8 f

ade with cream from different herds.
oley cream came from 2 considerable number of herds
‘mixed by the cream gatherer. The Separator cream
.om three or four other herds. It is quite possible that the
‘of eream, represented on the whole, cows better kept and
ed, and cream better protected from contamination before
rned into the creamery, than the other. It may also be
that neither the Separator nor the Cooley system was in
ses properly used by the patrons; so that the results do

D
Losses 18v BurrerMiLk FroM CHURNING MixeEp CREAM oF
CrEAMERY PATRoONs.

For every 100 pounds of buttel Iﬂa.de thele 1s lost in th -
) e buttef

Ounces Money
g:::n": ::ii::g :Y ::e Cooley system...._.... 0 ;mer' er“givé‘éf‘:s what. the two systems can do. at their best. .
Mixture of creay e Separator system...... Ir 12 23 considerations made it desirable to carry out still
m raised by the two systems 10 2-5 21 trial which we were able to do by the courtesy of Mr.
r Sumner, of Woodstock, who placed the milk of his

our disposal for the week beginning November 6th.

herd consists of five grade Guernseys, three thorough-

and five grade Jerseys, and one grade Short-horn.

feed was two quarts of bran, one of corn-meal and one of

feed per day and head, with hay in the morning and a

pumpkins at night. The herd was turned to pasture dur-

- day. :

Iking was begun punctually at six o’clock morning and
The milk was always brought to the milk-room as soon

pails were filled, was strained at once into Cooley cans

ere then promptly submerged in water of from 40° to

ntaining ice to keep the temperature down.

ilk stood ten hours during the day and eleven hours dur-

' The foregoing tests were made with large quantities of cream
ripened and churned in precisely the same way as all the rest of
the cream which is taken to the creamery and show the losses of
gutter in ?he bubter.milk and wa{ehings which occurred in every
c:g; I;)r:zglcz] at 1‘..})18 creamery with Cooley cream, Separator
e ll:tulefr of the two, at the time these experiments
e n. h.hey show that there was a money loss in the
T washings from Separator cream greater by seven

nts per 100 pounds of butter made, than in the buttermilk and
wash‘mgs from the 'Cooley cream. The losses in buttermilk and
]vivitl?eg: ftrt(])m a mixture of Separator and Cooley cream were &
"5 I‘emmrskedazlhm those from Separator cream alone. It should
B g t}z:; félze .Separatm.' cream whenever it came under
S n:;(})rn :,t??ISt’ W:?.Z already quite sour when = 8 night, before skimming.
i e }’]t g consi era-bly warmer than the eLaval Separator was farnished for these tests by the
ght not to be and it is a fault not of the Separator Co., of New York, and it was operated by

gent, Mr. F. J. Parker.

* Butter at 32 cents per pound.
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The cream was weighed always by the Station repre
on scales sensitive to one-quarter of an ounce, and when
from one vessel to another the emptied vessel was ca
rinsed with a very little water which was

The general plan followed was £o set
the milk of one night and of the following
milk was skimmed at 5 A, M
4.30 p. M, :

The cream from these two set
and taken to the creamery.

From the milk of the following ni
was taken by the DeLaval Separat
carried to the creamery.

Each lot of cream, as soon as
into deep cans, standing in a tank
possible at 70° F. till it was ripe a

The churning was done by han
called “ Surprise » pattern,

All weights were mades by the Station representative. The
care of the cream and the churning, however, was entirely under
the management of the butter maker, Mr, Hopkins. The butter-
milk was carefully weighed and analyzed to ascertain directly

the loss of fat in it.

The weather during the whole experiment was quite alike
from day to day, being uniformly fair with sharp frost at night.

The details of the experiment follow. The general result is given
on pages 162 and 163,

Poureq

added to the Creg
by the Coole
morning. T
» the morning’s milk 5

m,

t 4.00 to

=

tings was immediately»mixed

or, mixed and immediate]y

it was received there, wag put
of water, and kept as nearly ag
nd ready for churning,

d in a barrel churn of the so-

CooLey CrEax,

The Cooley cream from night’
morning’s milk of November 9th
temperature was 53° F. when ta
tained 10.08 pounds of butter-fat,
diately and kept there till into the e
cooled to 64° but at 6 a. u. on the
and kept there through the day,
night it fell again to 60°
of the 11th to 70°
enough to churn.

It required nearly forty-six hours to ripen this lot.

s milk of November 8th, and
weighed 58.75 pounds, and its
ken to the creamery. It con-
It was brought to 70° imme-
vening. During the night it
10th it was brought to 70°
with occasional stirring. At
and was again brought on the morning
and held there till 4,30 p, M., when it was ripe

Sentatjy,
refully

¥ System, 1
he nightyg

ght and morning the Cream !

161
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led to 56° and churned at that temperature. The
t(::;I 27 minutes and the butter came in fine-granular
1o

;ttermilk weighed 61.37 pounds and contained .035 per
u
ounces of butter-fat.
'the churning there was made 12 pounds of b'utt(;lr.
ev.ery 100 pounds of butter made there was lost in the
r .
1k 3.5 ounces, the equivalent of 7.0 cents.

SeEPARATOR CREAM.

arator cream from the night’s mi.lk of November %t:l
ping’s milk of November 10th weighed 34.23 }:?lxrl: 01;
ed 10.23 pounds of butter-fat and had a tempera:)o Wi
received at the creamery. It was kept.at 7 ;
of the 16th till 2.30 of the 11th, 29 hours moall,Iexcezs
ng the night the temperature sank to 60°. Tt :; -
at a temperature of 50° F. in the. barrel churn. wea rgre
inutes were required for the chugnfling and the butter ¢
ce ition, fine-granular and firm.
‘bﬁ:ezzlgllflzvéighedg 37 pounds and contained .085 per
. ounce of butter-fat.
I?]Qg Zhurning was made 12.56 pounds of butter. d
ce for every 100 pounds of butter mad'e there was los I
itermilk 4.9 ounces of butter; the equivalent of 9.8 cents.

MixEp CoOLEY AND SEPARATOR CREAM.

Cooley cream from the night’s milk of No.vembersloth
morning of November 11th was mixed with the epha-
cream from the night’s milk of Novel.nber 11th and thi
g’s milk of November 12th and the mixture was broug
creamery, :
total wZight of cream was 101.65 pounds and contained
> pounds of butter-fat.
Was received at the creamery at 10 A. m. of the 12th ami
ought at once to 70° and held at that temperature,hexcl«lep
i i en
Aell during the night time, till 7.80 a. M. on .the 14 hW ;
eam was ripe for churning. Time of ripening, 454 ouri
ream was cooled to 53°-54° F. and churned in the barre
The quantity of cream, double that used in the other two
1
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tests, was a little more than could be conveniently handleq il
this churn. It would have been better to make two churnings of
it. The butter came in 164 minutes, hat did not seem as fipg ol
the previous lots nor was it as distinctly granular.

The buttermilk weighed 87.19 pounds and contained 095
cent. or 1% ounces of butter-fat.

From the churning were made 25} pounds of butter,

Hence for every 100 pounds of butter made there was lost in
the buttermilk 6.3 ounces of butter, the equivalent of 12.6 centg,

The two sets of observations may now be summarized. The

first set shows what losses of butter-fat in the buttermilk and
washings are to be expected in general creamery practice when
Cooley cream and Separator cream are ripened and churned, each
by itself, and when the two kinds of cream are mixed before
ripening and are churned together. The Separator cream in
these experiments was quite sour when it reached the creamery,
showing that it had not been properly cared for by the patrons,

The second set of observations shows the losses of butter-fat in
buttermilk and washings when cream properly raised and han-
dled from one and the same herd, is used for the comparison of
the Cooley and Separator systems and for the churning of a mix-
ture of the two.

Losses of Fat in Buttermilk,

For every 100 pounds of butter made there is lost in the butter-
milk and washings:

Ounces Money
of butter. equivalent.
Cooley system, mixed cream of different herds 8 16 cents.
Cooley system, cream of single herd properly
handled!- 0w, e ies oo vl Lol el ¢ 31-2 7.0 ' ¥
Separator system, mixed cream of different
i)l e RN T A LU I U 2 R M o IT 162 23
Separator system, cream of single herd prop-
eflyiiandled. . hon BB Pod el iiie 49-10 0:81 11
Mixed Cooley and Separator system, cream
of ‘difegent | therds e 3. o0 re feadiuilue 08 10.4 SE
Mixed Cooley and Separator system, cream
oftiotedHEYd, . e e N 6 3-10 12.6)

The general results are as follows :

First: There was in every case, a larger loss of butter in the
buttermilk from Separator cream than from Cooley cream.

per

JRY EXPERIMENTS., LOSSES IN BUTTERMILK. 163

4. In one case this increased loss by the Separator s.ystem
ud. to 7 cents for every 100 pounds of butter made; in the
.se to 3 cents, less than half as much.

It is fair to suppose that the losses in buttermilk could
ed one-half, at least, if the milk and cream were properly
by the patrons.

. The loss of butter in the buttermilk, from a churning of
;oley and Separator cream, is not very different from the
churning of Separator cream by itself.

quality of the butter made by the two systems will be
of further on.

losses of fat in the buttermilk are not by any means the
es in the ecreamery, nor are they always the largest losses.
ent has shown that there is often a considerable mech_an-
 due partly to carelessness in draining the cream-carriers
as to the sticking of cream and butter to the utensils dur-
ng, churning and butter-working. ]
uce the mechanical loss of cream as much as possible,
arator should be set to deliver the cream as thin as the
m deep-setting systems.

IMPARISON OF THE RELATIVE EFFICIENCY OF THE
sELAVAL SEPARATOR AND THE COOLEY SYSTEM
FOR SEPARATING CREAM.

nnection with the work above described, the opportunity
en to test the efficiency of these two systems side by side
Ik of the same herd and of nearly the same composition.
details of the tests will be given first for the benefit of any
to make a critical examination of them and the final
will be concisely stated in conclusion for the general

e first tests were made during the week beginning Monday,
£ 22, on the farm of Mr. Sumner, already referred to. Four-
1 of the cows were the same described on page 159. They
€ all old in milk, most of them having calved in Septem-
and October, 1892, Eighteen cows were being milked.
ere at pasture but were fed corn meal and shorts. The cows
't with very exceptional neatness. The stables are very
and the cows, bags and teats are washed off every morning
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before milking. The same neatness and care characterize the hang.
ling of the milk and cream. The milk in all the following experi.
ments and in accordance with Mr. Sumner’s usual practice ig
brought as soon as two pails are ready from the stable to the
milk room which is near by, strained into Cooley cans which are
immediately submerged in the tank, in water having a temperature
of from 40° to 44°. 'The times of milking and of skimming given
in the last experiments were here observed, and the cream wag
cared for in the same way.

SKIM-MILK.

\

ExperiMENTS OF MAY 220 TO MAY 26TH.

May 22d, evening. Cooley system. Temperature of water in
which the milk was submerged, 42°; temperature at skimming
time, 48°.

May 23d, morning. Cooley system. Temperature of water,
45°, “Ice was immediately added to reduce temperature to 42°.
Temperature at skimming time, 47°,

May 23d, evening. DeLaval separator (Baby, No. 2), opera-
ted by Mr. Lindermann. It was run with about 48 revolutions
of the crank per minute. After the milk was run through, a
quart or two of skim milk was used to free the bowl of the Sep-
arator from cream.

May 24th, morning. DeLaval separator.

May 24th, evening. Cooley system. Temperature of water,
43°. Temperature at skimming time, 45°,

May 25th, morning. Cooley system. Temperature of water,
45°,

May 25th, evening, and May 26th, morning. DeLaval sepa-
rator.

The weighings and analytical results for economy of space are
all given together in the following table :

CREAM.
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.304
.242

.242

.2

125.500
88.1256

7.647

17.68
1737

7.948 51 43.25
6.471

4.71

168.756

Cooley System, Monday P. M......__

6.231

35.875

49

e R w11 5.24

Tuesday A. M.

“

PARISON OF COOLEY AND

1.85

546
.251

213.625
109.000
92.625

13.878

14.419 106 79.125
36.875
38.750

6.608
6.949

29%2.25

PRl o i e e e

SEPARATOR SYSTEMS.

23

17.26 6.365
6.719

17.34

48

453

145.875
131.375

Cooley System, Wednesday ». M. .._.

241

.26

51

5.29

Thursday A. M. ..o -

o

13.084
6.082

1.57

492

201.625

13557 99 175.625
19.875
20.375

6.311

277.250
140.875

Total .=,

.236
.203

95
195

A

121.000
104.125

30.60

31.78

4.48
5.36

DeLaval Separator, Tuesday P. M. __.

6.475

Wednesday A. M.

o

6.673

124.500

1.65

439
.220
.100

225.125

12.557

40.250
21.345
21.875

12.984

265.375
' 149.375

Botalrt o e e e

.18

122.000
95.125

24.07 6.589

6.811

4.56
509

DeLaval Separator, Thursday P. M. __

.105

5.845

26.72

5.955

117.000

Friday a. M. -

“

165

1.23

.320

217.126

SR e e e AT Y 12.166 49.250 12.434

Total
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The table shows that something over 500 pounds of mj
creamed in four different lots, by each method.

The milk was from the same herd.and contained, Practically
the same per cent. of fat; the milk creamed by the Cooley Sys-
tem containing 4.94 per cent. of fat, that by the DeLaval, 4,54

The average per cent. of fat in the Cooley skim milk wag 255
in Separator skim milk, .17 per cent. :

In 1000 pounds of milk ereamed .37 of pound of butter.fat

was lost in the Cooley skim milk, which was saved by the
DeLaval separator.

Ik wag

The losses of butter-fat in handling and churning the Separator

cream, were, however, larger than in handling Cooley cream, go
that in this test notwithstanding the somewhat closer skimming
by the Separator system, it required to make one pound of but.
ter, 16.4 pounds of milk creamed by the Separator and, 15.9
pounds of milk creamed by the Cooley system.

Sample prints of the butter from Cooley eream, marked B, and
of the butter from Separator cream marked A were immediately
submitted to Mr. O, Douglass, of Boston, to be scored, no infor-

mation being given him regarding the origin of the samples.
Following is his report :

Sample A, Sample B,
! Perfect. Separator Butter. Cooley Butter.
Haver = G ol LR 50 50 2 50
Texture and grain_________ 30 28 30
Calortie (0 ) REAEIETE Y 10 10 10
R o T R0 O 10 10 10
100 98 100

The quantity of fat left in the skim milk by the Separator was
80 much more than has been found in other observations as to
create the suspicion that either the Separator itself was not in
order or that it was not run at the proper speed.

It was accordingly thought best to make still another compar-
ison, which was done early in November.

ExperIivMENTS OF N OVEMBER 6TH TO NOVEMBER 12TH.

The weather during this test was fair, no rain or snow falling
for the week. The days were warm, “Indian Summer,” the
nights frosty, making a thin sheet of ice on shallow pools.

ARISON OF COOLEY AND SEPARATOR SYSTEMS.
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o cows were fed a mixture of two quarts of bran, one q.uart
real and one quart gluten feed per day .a,nd head with a
of hay in the morning and pumpkins at night. They pas-
uring the day. The milk and cream were ha?dled as in
periments on Mr. Sumner’s farm, already described. The
al Separator was furnished by the DeLaval Separator Co.,
operated by their agent, Mr. F. J. Parker. Afte.r the
of the milking was run through the Separator a weighed

of warm water was run through the machine to cle.ar
a,‘cream from the bowl. This water went into the skim
ber 6th, evening.

Cooley system. Temperature of

mber 7th, morning. Cooley system. Temperature of
ber 7th, evening and November 8th, morning. DeLaval
or.

ber 8th, evening.

Cooley system. Temperature of

Cooley system. Temperature of

mber 10th, evening. Cooley system. Temperature of
e

- f\émber 11th, morning. Cooley system. Temperature of
10t recorded. ;
mber 11th, evening and November 12th, morning. De-
Separator. !

' appears that in this test, for every 1000 pounds of milk
ed, 2.06 pounds of butter-fat were lost by the Cooley sys-
‘which were saved by the Separator.

results of churning tests show that to make one pound of
there were required on the average, 17 pounds of milk
ed by the Separator system and 17.9 pounds of the same
Teamed by the Cooley system.

the butter made from the Cooley cream of November
®Vening, and November 7th, morning, a sample pound pack-
as made, marked G.

ample from the butter made from Separator cream of
ber 7th, evening, and November 8th, morning, was
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Observations of November Gih to November 12th, 1893.
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3

SKIM-MILK.
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Pounds.

.167
.339

19
45

817.69
75.245

4.892

15.56

17.44

31.44
27.13

5.051 41

4.24
4.95

119.130
102.375

“

“

o

Cooley System, Nov.

4.132

5.068

35

506  2.45

181
444

162.935
718.72
83.86

9.624
4934

58.567
30.03

76

10.119

221.505
-108.750

Total
Cooley System

20
.53

x
K

5.502

16.43
17.85

383
40 30.825

5.111
5.952

4.70
5.19

114.685

, Nov. 8, p. 1.
B e

“

“

625 2,717
~.274
536

10.436 162.68 +

60.855
34 28

"8}

45

11.063

223.435
128.855
118.090

Total
Cooley System

.29
.62

94.575
86.50

5.543
5.516

16.17

5.824
6.046

4.52
5.12

, Nov. 10, p.v.
“

“

i

17.46

31.59

65.87

40

11, A. M.

3.356

.810

181.075
101.81

11.059

0
12

11.870

e e S ) S

Total
Separator System

.081
061

.08
.07

5.088
86.50

4.937

35.83
34.12

14.20
14.47

“

, Nov.

‘“

“

.68

.142
073
072

188.31%
104.53

10.025

28.67
18.31

10163

204.550

System, Nov.

Total

Separator
3

.07
.08

90.28

5.491
5.194

29.99
29.78

17.44

5.563
5.260

“

Total
Separator System

.65

145
144
.083

sl 35.15 10.685  194.81¢
16.265 103.12

10.823

222.110

.14
.07

6.005 118.25

4.431

27.24
217.22

22.060

6.096

4.572

3.83
4.39

,Nov. 11, . M. ____ 119.385
“ 12, A.M.____ 138860

@

i

1.03

227

10.436

38.325

258.245 10.668

Total
* Including 12.43 pounds of water to clear the howl of cream.

221.37}

t Including 8.45 pounds of water to clear the bowl of cream,

C
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pple from Cooley cream of November 8th, evening, and
ber 9th, morning, was marked A. : iy
sample from Separator cream of November 9th, evening,
November 10th, morning, was marked H. ,
iy ley cream of November 10th, evening, and November
o(':ﬁnyg, was mixed with Separatm: cream of Novemlbz
vening, and November }1]2th, morning, and the two lo

churned together.

e: ‘zga: :go large to b% conveniently churned i.n the barrel
¢t one time and should have been churned in two lots.
: e was marked F.
pfliiuf Zilzgles were immediately taken to Mr. Fales, of
of Fales & Lehy, dealers in butter, cheese and eggs, 30
ommercial street, Boston, Mass. Mr. .Fa:les pas a'oted as
butter at the State Dairymen’s Association in this State
considered as competent a judge of butter as can be found.
: Vamination, in which he pronounced A t.h.e best as regards
and F the poorest in texture, it was decided to leave the
s in his care in cold storage for a few days as thef butter
too fresh to judge closely of its texture and grain. N?
on regarding the origin of the sample.s was given to Ml.
and no one excepting the representative of the Station
the significance of the letters by which the samples were
The judgment of Mr. Fales is as follows:

-} Including 1.45 pounds of water

Flavor. arlr;?:lxg‘gfn. Color. Salt. Tolt(s),:).
quality requires ... __.__.__.__._. 50.0 30 10 10 4
L 48.0 30 10 10
L e N 42.0 30 10 10 92
B Separator .. ... .. 41.0 zg i (O) 13 36
B Separator.. .. ... 46.0
b e 4 10 10 94

F, mixed Cooley and Separator 47.0
Fales also wrote, * Sample F would have been a fine l?iece '
utter if there had been any body to it. It was either

ed too much or there was some trouble with the cream.”

e batch of cream from which this lot of butter was made

twice as large as any of the others, and should hav.e been

ded and churned in two portions. It is believed that its tex-

suffered because this was not done. If so, its low score

be charged to errors of manipulation rather than to the
acter of the cream.
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One ounce of salt was added to each pound of butter gt the

first working. All of the samples are graded perfect in salf oy
cept B, Separator, which is scored off twd points but whether }.
cause of deficiency or excess of salt is not known.

CONCLUSIONS.

The relative merits of the two systems of creaming are not tq
be established by any single experiment or series of experiments,
The object of these tests was in part to meet certain extravagant

claims and charges made by interested persons regarding the two
methods.

The observations show that in these tests which were made with all
possible care :

1. There was no significant difference in the quality of the butter

made from cream raised by the Cooley system and by the Separator
system.

2. In each trial the Separator got more butter-fat from 1000 pounds
of milk than the Cooley system of creaming.

The Cooley system left from 1.77 to 3.35 pounds of butter-fat in
skim milk from 1000 pounds of whole milk while the Separator in milk
of the same composition left from .65 to 1.65 pounds.

3. The losses of fat in the buttermilk and butter washings were in
both tests larger when Separator cream was churned than when
Cooley cream was churned.

The loss in Separator cream over and above that in Cooley cream
was equal to from 1 1-2 to 3 1-2 ounces of butter in every 100 pounds of
butter made.

4. When Cooley cream and Separator cream were ripened and
churned together the loss of fat in the butter milk and washings was
about the same as when Separator cream was ripened and churned by
itself.

5. In one test it required 15.9 pounds of milk creamed by the Cooley
system to make a pound of butter and 16.4 pounds of same milk creamed
by the Separator to make a pound of butter.

In the second test it required 17 pounds of milk creamed by the Sepa-
rator to make a pound of butter and 17.9 pounds of the same milk,
creamed by the Cooley system.

' Tﬁo]) OF DETERMINING NITROGEN. L0

) ETHOD AND A
NNING-KJELDAHL M
GIIEj‘ICATION APPLICABLE IN THE
~ PRESENCE OF NITRATES.*

: By A. L. WixTON. :
‘ guuning-Kjeldahl Method (in absence of nitrates.)

cati j hod, proposed by Gun-
cation of the Kjeldahl method,

y has since been indorsed by a number of well-known
)

the only reagents used

i i i Iphuric
sotillation with caustic soda being sulp
. king the place of the

‘ i latter ta
tagsium sulphate, the : ) :
nts—mercury (oxide or metallic), potassium perman

' sum sulphide—ordinarily used. i
t\li)::a osf‘s l:ulphull-)ic acid and pcftassium sulph'ate ﬁozlsn zz
, perature, and, as a rule, oxidizes the orgapic su % a o
dly than the ordinary mixture of sulphuric acid &
m’(la‘t:l:)?;'ained by Gunning,t Atterbet:g,l Van Slyke% a:'(li_
cluding the writer, on fodders, da-u'y products, e;‘olw
» from nitrates, and various organic sul.)stances,. id o
nﬁethod is fully as accurate as the ordinary .K_)e au
d, in some cases, gives better res.u]ts. It is a We:1
aot that the nitrogen of many alkaloids, azo-compoun ;
s bodies of the aromatic series cannot be determine
al Kjeldahl method, but Gunnit?g arfd {&tterberg }flajve
~good results on morphine, quinine, indigo and aniline
unning modification. ) :
{e;hgiidvantige of the method is the. frothn-xg wt})nch.
ring the first part of the heating. This frothing, how
ses but little trouble if a flask of at lfaat?t 5'00 e.c.
7 (which can afterwards be used for the distillation), 18

oyed and care be taken in adjusting the heat.

hed as Bulletin No. 112, in June 1892, but by an oversight not in-

the Annual Report for that year. Itis here reprinted w1thoutt§:se;lf;
ge except that 12 additional test-analyses are appended to

given at the conclusion, p. 148.

Zeit., 28, 188,

. Zeitung, 14, 509.

Dept. Agr. Div. Chem. Bull, 31, 142.

aning method is very simple,



~e

172 coNNEcTICUT EXPERIMENT STATION, REPORT 1893

The Gunning mixture is, at ordinary temperatures, half'SOIid
and must be heated before it can be measured for use. T i’
therefore best to add 18 grams of ‘potassium sulphate anq 20 o 3
of sulphuric acid, separately and in the order named, p
containing the substance, shaking a few times befo
The coarsely powdered sulphate may be convenient]
out in a cartridge-shell. adjusted to hold 18 grams an
with a wire handle. The acid may be added from
cylinder or a burette of wide calibre connected by a
the acid reservoir.* :

After the digestion is completed water should be added before
the mixture becomes too cold, otherwise it is difficult to obtain g,
solution of the solid mass. !

The writer has found that the fertilizer-chemical known in the
trade as “High Grade Sulphate of Potash,” and costing but
few cents a pound, answers every purpose, and is, in fact, better
than the white sulphate of the apothecary,
from moisture and chlorides,
crease the frothing.

Following is a comparison of results, obtained by the methods
named, on those forms of organic nitrogenous matter which are
most commonly used in mixed fertilizers,
fertilizers free from nitrates.

.

re heating.
Y Measureq
d provideq
a graduateq
siphon wigh,

the presence of which tends to in-

and on four commercial

Gunnlnz-l%]eldahl
Kjeldahl Method. Method.

Cotton Seed Meal .________. 7.06 11
& i LRt 7.10 713

i & Shy USSR O 7.10 7.15

{14 { B Pl S 6.95 6.97
Castor Pomace ___________. 5.56 5.59
Tankage LT = T Ion DY 5.03 5.07
LT B e L 0 R 5.12 5.82
Bongl f 4, Cla el Y 4.03 4.02
0 P A s A 3.92 3.90
Dry Ground Fish_ ._________ 8.69 8.717
o LA et LT 8.14 8.06
Peruvian Guano ____ ... ___ 2.88 2.95
Mixed Fertilizerf __________ 3.45 3.45
“ SR e 3.00 3.00

“ Dl i hase 3.80 3.76

& WA Lo 1 1.82 1.81

* Report Conn Agr. Expt. Station, 1889, 192,

1 Contains 1.89 per cent. Nitrogen in Ammonia salts,
t ‘“ 1.76 “ “ “ ‘e

§ ‘" 1.77 ‘o “ “ ““

to the ﬂask |

being usually free
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20d Method*® applicable in the presence of Nitrates.

tories where fertilizer analyses are being. made, the
of the Gunning method woul.d tend to complicate _rat,her
g plify matters so long as in the presence of nitrates
s determined by another method. A
practicable to add salicylic acid to Gunmn'gsz rfaagent
. mixture could only be used while hot ar.ld 1t is impor-
' e temperature be kept as low as possible d'm'mg the
s of the digestion. It occurred to the wrl.ter, h_ow-
ovell’s mixture of sulphuric and salicylic afnds might
the ordinary way, potassium sulphate being added
@ process in place of mercury. Aftera numbf}r of un-
trials—unsuccessful because too much potassium sul-
used and the boiling point of the liquid became so
ides of nitrogen were driven off—the following plan
apon, .
naterial, .5 to 1.0 gram, is digested with 30 c. ¢. of Sco-
ylic acid mixture (30 c. c. of sulphuric acid and 2 gms.
acid) in a flask of 600 c. c. capacity, for two hours with
haking. Two grams of zinc dust are then slowly adde(?,
nual shaking, and the flask heated, at first gent!y, until
v minutes boiling, dense fumes are no longer given off.
ar the process is the same as in the Scovell-.KJeldah.l
(the official method of the Association of .Oﬂicml Agri-
al Chemists) except, that the digestion is continued for two
; hi.ch, in some cases, the writer has found absolutely nec-
1 order to secure complete solution of the nitrate. Ten
€ grams of potassium sulphate are next added and the
» continued for a little time after the solution is colorless
iron is present, has a light straw color whic}l .remains up-
On cooling, as the mixture begins to solld‘lfy,‘water' is
at first slowly with shaking, and the distillation with
I¢ soda is carried on in the usual manner.
@ trials thus far made with this method on nitrates and fer-
'S containing nitrates, have proved entirely satisf:actory.
‘the following table are given the results obtained by the
\l method and the method here described, together with the
‘age of nitrogen in nitrates as determined by the Schulze-
method.

excellent method was worked out by Mr. Winton at my suggestion, and

1€ liberty of designating it the WINTON-GUNNING-KJELDAHL method.—
ohngon,
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The average of the 37 determinations by the Scovell-Jodlba
method 18 4.65 per cent., by the proposed method 4.66 'll‘l}er
greatest d'lscrepancy in any instancesis one-tenth per ce;xt u]e
average discrepancy five one-hundredths per cent. In 13 .éa h
t}.le proposed method gave the lower result, in 21 cases 1;S]eS
higher result and in 3 instances both gave the ,same result 9

& | i

-3 | 54 )
| Eg | 5§ | 2
=9 g
5E | B2 | &-
o e = T
£= | 5d | ES
80 = ot { B2
o 35 3T
i Y £s BRNEE S
Pure Potassium Nitrate_..-..::.i_-.i TR T T 3.7: e
Commercial Nitrate of Soda - - - ... ... \ Y i 1500
S NI B B8 G- oo ol Js 15.86 15.90
Mixture of Ground Bone, Muriate of Pot wsh and N GLEDE T Pl it
Mtrate of Boda.l . i - T ottt 3.61 5,14
ixture of Bone, Tankage. Dis. Bone Black, Mur. Fy i e
.Potash and Nit;abe of S%da, goioity ...e_-.]fi_c}‘i il 1.46 | e b
Mixture of Bone, Tankage, Dis. Bone Black, S—u—li)-h-‘ ) ‘ i "
M_and Mur. Potash, Sulph. Am. and Nitrate Soda __ _| 63 | 4.15 7
ixture of Bone, Tankage, Dis. Bone Black, Sulph.‘ i Lo i
M'ax']'d Murf gotash and Nitrate of Soda.. 43 | 4.03 4.1
ixture of Tankage. Dis. Bone Black, Mur. Potash A0m . i
| d Nitrate of Soda _..._.... e i 93 | 441
ixture of Tankage, Dis. Bone Black, Wood as ol i .
'and Nitrate of Soda ............ c- .7. e ashes‘ 1.6 |
Ml‘xed Bortifizer 20 o0 10 il WIRAT GRT TR .52 ggi e
. TN N T T fiee .82 3.86
f $ £ e ovada il ok L b S80I 080 6.99
by i :: .............................. [ .69 ‘ 4.84 4.89
" e | 1.65 | 345 | 3.47
# SloAdR Bupat. l PNIIGIE .36 ‘ 3.06 | 3.10
i gl A et [ iBG 2.0 | 2.65
e ot S 154" | 356 | 3.63
i L AL N e bR [ .21 | 284 | 279
v “ R s il TR i .83 ‘ 3.69 3.76
. PP B Ty e O T Ay, w 12 2.83 20T
5 e s TN i 345 ) J‘ 95 | 4.84 \ 4.91
i i s gy ntgharens s il g | 10 2.48 2.44
» W Al ) A e | e | ‘266 | 2.56
i “ :: .............................. .38 3.56 3.65
e o | 91 | 254 | 258
= L meemmer sl | 2.91 5.02 4,96
b, P e e S R ok | 1.42 5.97 5.95
" o e g hronthr fin vyt on RS | 1.65 4.86 4.96
¢ R ot ( 2.'273 |" .43 | b5.47
) e S e L p [ 2:93 2.93
i oA tarrhasrnaseane-dHialip. 1.28 | 5.68 | 5.66
“ 5 .---.- ........................... ‘ *2.19 ‘ 6.15 6.21
¢ u e e - é’; 3.17 3.24
2 Bl e dnse et A S et " 2.85 2.78
. Y o AR b 3 ! 3.7 3.80
f e .24 ‘ 3.61 | 3.6
‘ 5 s desseha e sttty Mtnni .58 313 | 3.16
............................. 738 | 844 | 849

\

* Winton-Gunning-Kjeldahl method.—s. w. J.
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' ‘OTEIDS OF THE WHEAT KERNEL.
; omas B. OSBORNE AND CrArRg L. VOORHEES.

Report of this Station for 1892, pp. 143-146,
giving some results of our investi.
The full account of this work has
Chemical Journal, Vol. 15,

E&nnual
i a brief statement
he wheat proteids.
sublished in the American

ortance of wheat as a breadstuff, and the fact that its
"bver all other cereals for bread-making mainly de-
he properties of the proteids composing the gluten
t dough yields when cautiously washed with water,
g here in some detail an account of the present state
e regarding the proteids of wheat.
ased in our work was of two kinds. One of these,
e, a hard spring wheat, raised in Minnesota, was
rough the kindness of Dr. D. N. Harper, late Chemist
nnesota Experiment Station. It was carefully selected,
all other varieties, and was milled under the super-
Dr. Harper, who supplied us with samples of the
nill products, together with some of the unground
Two grades of flour were used, namely, “patent flour,”
rom the finest and purest middlings, and straight flour,”
e coarser and less pure middlings. The shorts,” chiefly -
| of the outer coating of the seeds together with adher-
ns of the endosperm, was also examined. Samples of
at flour were prepared as required from the wheat by
“small quantities in the laboratory mill. The other
d was a variety of winter wheat known as “Fultz.”
procured from Mr. F. S. Platt, seedsman, of New Haven,
carefully selected and freshly harvested.
n wheat flour or meal is made into 2 stift dough with
id then carefully kneaded or squeezed in a gentle stream
i) the starch which makes up 60-68 per cent. of the flour
is gradually washed away for the most part, and there
a tough elastic sticky mass.
rst published description of this body was made by Bec-
1745 who gave it the name it still bears, viz: Gluten.
Einhof observed that hot alcohol extracts from wheat
ibstance resembling gluten. In 1820 Taddei showed
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that gluten contains two substances, one soluble the other ingo]y,.
ble in boiling alcohol.

Since 1820 many chemists have un'def'taken to investigate gly.
ten but their conclusions as regard the number, properties anq
composition of the proteids it contains are extremely discordant,
Einhof, Boussingault, Bouchardat, Denis, Weyl and Bischoff anq
Martin have considered.g}tuten‘ to consist essentially of a single
proteid. Berzelius, DeSaussure, Liebig, Dumas & Cahours, anq
Von Bibra, believed it to contain three, while Ritthausen anqd
Bechamp regard it as composed of four proteids.

We have separated from the wheat kernel five distinct pro-
teids, viz: Gliadin, Glutenin, a Globulin, an Albumin and a
Proteose. A proteose-like body, apparently distinct, was also
obtained, but in too small quantity for satisfactory examination.

The mode of isolating these substances in a state of compara-
tive purity and establishing their individuality, is fully stated in
our paper, to which reference must be made for details.

Of these proteids only the first two properly belong to gluten.

I. Gliadin is the proteid which is readily dissolved from wheat
flour and from gluten by hot dilute alcohol. It also exists in the
rye-kernel.

T'his substance, when dehydrated by absolute alcohol and thor-
oughly dried over sulphuric acid, forms a snow-white, friable
mass which is easily reduced to a powder. If dried after being
moistened with dilute alcohol or water it resembles, in appear-
ance, pure gelatin. Dried thus, in thin sheets it is perfectly clear
and transparent but is rather more brittle than gelatin. When
treated in the cold with distilled water it becomes sticky and
slightly dissolves. If the water is warmed, more dissolves and on
boiling much goes into solution. Solutions in warm water on
cooling deposit a part of the substance. The solution in pure
water is instantly precipitated by adding a very minute amount
of sodium chloride.

In absolute alcohol gliadin is entirely insoluble, but dissolves
on adding water, the solubility increasing with the addition of
water up to a certain point, and then diminishing. The exact
degree of solubility for various strengths of alcohol has not been
determined, but mixtures of about 70 per cent. of alecohol and 30
per cent. of water dissolve the proteid in almost indefinite
amount. From solutions in strong alcohol as well as from those
in very weak alcohol the proteid is precipitated by adding a few
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s of solution of sodium chloride, the completeness of the pre-
ijon depending on the strength of the alcohol and the
it of salt added. The more the alcohol varies in strength
 70-80 per cent. the more completely is the substance precip-

m extremely dilute acids and alkalies this proteid is readily
le, and is precipitated from such solutions on neutralization
ntly unchanged either in properties or composition.

din gives with Millon’s reagent, with nitric acid and with
, biuret-test, the usual proteid reactions. Dissolved in concen-
d hydrochloric acid, a beautiful violet color develops slowly.
p warm 50-per cent. sulphuric acid a similar color appears
is greatly increased in intensity on boiling.

) boiling its aqueous solutions, gliadin coagulates and becomes
luble both in alcohol and in % per cent. potash-solution, but
thus converted into glutenin, the latter being soluble in
- alkali.

in was so called by Taddei because of its resemblance to
It has also been called plant-gelatin by Liebig and glutin
as. The plant-casein of Dumas, the mucin of De Saus-
" and Berzelius, the gluten-fibrin and wheat-mucedin of
ausen are impure gliadin.

iadin is entirely distinct in composition from the alcohol-sol-
proteids of barley, maize and oats. We found in Fife
4,33 and in Fultz, 4.25 per cent. of gliadin.

 analyses of these gluten-proteids are as follows :

Glutenin

of wheat, average
of 8 analyses.

Qliadin
of rye, average
of 13 analyses.

Gliadin
of wheat, average
of 25 analyses.

592.72 52.75 52.34

- Hydrogen ...__._.__ 6.86 6.84 6.83
L 17.66 17.12 17.49
BEphor 1.14 1.21 1.08

Bypen .. 21.62 21.48 22.26

100.00 100.00 100.00

. Glutenin. Characteristic reactions of a proteid body which
e dissolved only in dilute acids or alkalies are necessarily
€W in number. Our preparations of glutenin after drying
ulphuric acid, were found to yield to distilled water, espe-
r.hen warm, a little proteid substance. Diluted alcohol also
¥ed a minute amount of proteid matter in the cold, and
€ated to boiling, a much greater quantity. It is question-
12
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able whether the substance dissolved by water and by alcoho)
was not a trace of gliadin which had failed to be completely ex.
tracted in the process of preparing the glutenin. The fact thag
the solution in hot alcohol began to. precipitate at once on cooling
and that especial care had been taken in every case to remove the
gliadin, makes it probable that glutenin is slightly soluble in
water and in alcohol, especially’if these are warmed.

In very dilute alkalies, as {{;-per cent. potash solution, and in
very dilute acids, as #%-per cent. hydrochloric acid, glutenin, after
dehydration with absolute alcohol and drying over sulphuric
acid, is slowly soluble, with the exception of a greater or less
amount of coagulated residue, depending on the circumstances of
its preparation. When freshly precipitated and in the hydrated
condition it is extremely soluble in the slightest excess of caustic
alkali, and in a somewhat greater but still very slight excess of
acid. In this condition it is also soluble in the slightest excess
of sodium carbonate solution or ammonia. After drying over
sulphuric acid it dissolves partly in J%;-per cent. sodium carbonate
solution.

Dissolved in concentrated hydrochloric acid it gives a solution
slightly yellowish at first, but becoming a deep violet color on
standing. In sulphuric acid diluted with an equal volume of
water the solution is brownish in color after boiling, and remains
clear when diluted. The undiluted solution, on standing, retains
its brown color.

A comparison of the analyses of glutenin with those of gliadin
shows a very close agreement of the two in composition. As it
is well known that many proteids readily lose their solubility,
without change of composition detectable by analysis, it might
seem proper to consider this body as an altered and insoluble
gliadin.

There is, however, no evidence that gliadin is actually trans-
formed into glutenin, and since very recent investigation shows
that rye-grain contains gliadin but probably not glutenin, it
would appear that the two are to be regarded as distinct.

This proteid, in an impure state, has been termed by various
investigators zymom, plant-fibrin, gluten-casein and gluten-fibrin.
As all these names are associated with confused and erroneous
notions as to its composition, origin and properties, they are all
properly discarded in favor of the new designation glutenin.

In Fife wheat we found 3.96 and in Fultz 8.91 per cent. of glu-
tenin. The other proteids in the wheat kernel are :—
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destin,® a globulin belonging to the vegetab!e v.itellins,
1 saline solutions, precipitated therefrom by dllu?lon and
saturation with magnesium sulphate or ammonium sul-
at not by saturation with sodium chloride. Partly pre-
d by boiling, but not coagulated at temperatures below
The wheat kernel contains between 0.6 ar.lc} 0.7 per cent.
lobulin. When dried at 110° its composition was found
elow stated. ; ’
eucosin,t an albumin, coagulating at 52°, unlllfe anm_]al
in being precipitated on saturating its solu‘tu.)ns with
chloride or magnesium sulphate. It is not precipitated on
y removing salts by dialysis in distilled water. It was
form between 0.3 and 0.4 per cent. of the wheat kernel,
ve the following composition when separated from solu-
e coagulated form by heating to 60° C. :

i Leucosin. Coagulum

Edestin. coagulate&. from Proteose.
.............. 51.03 53.02 51.86
........... 6.85 6.84 6.82
............ 18.39 16.80 17.32
............. 0.69 1.28 %24.00

_____________ 23.04 22.06

100.00 100.00 100.00

»_l"?roteose, precipitated (after removing the globulin by

and the albumin by coagulation) by saturating the solu-
sodium chloride, or by adding 20 per cent. of sodium
and acidifying with acetic acid. This body was not
| in its unaltered form. On concentrating its solutions
ing, a coagulum was gradually developed which fbl:n}ed
per cent. of the wheat kernel and had the composition

contained a proteose-like body which was not obtain-
pure state. Its amount could only be roughly estimated
ating the concentrated filtrate from the preceding sub-
h aicohol, and multiplying the nitrogen contained in
itate by 6.25. The amount of this proteose was from
4 per cent. of the seed. Both this proteose and the
gulum are unquestionably derivatives of some other
..ﬁle seed, presumably the proteose first mentioned.

- * Edeoric, edible, + Aevkdc, white.
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Tae ForMATION oF GLUTEN,

.Wheat,'so far as is known, is the only plant whose seeds c
tain Proteld matter separable in a coherent form from the ot}?n.
constituents by washing with water. When ground fine ae(;

. . . n
mufed w1t!1 a suitable quantity of water it yields a dough frg
wl‘nch a .lxght», porous bread. can be made. The importance :;'
}tllus sact in ‘gl'ead-makmg is s0 great that considerable attention

as been paid to gluten by the chemists who ha i
: ve
b studied wheat,

The .investigations of Giinsberg and of Martin, as well as oy

own, disprove the existence of gluten-fibrin and mucedin whiclll‘
)

are currently stated to exist in gluten, and demonstrate that, g
¢ 5

Taddei maintained, gluten consists of two proteids only.

Weyl and Bischoff have asserted* that the proteid ;naﬁ;ter f
the wheat kernel is chiefly a globulin substance, and that in co0
.tact with water it undergoes a change, presumably through t}n-
influence of a ferment, by which gluten is first produced o
: Tll? statements of these investigators are not sustaine(i by an
sufficient evidence. They say: “On investigating the prg’teid};
of yvheat, meal, one of us found principally a globulin substance
which he designated, in consequence of its similarity to m osixi
of the muscle, veyetable myosin. 'This vegetable myosin Sr,nust;
be the mother-substance of the gluten, since in the wheat meal
together with it, other proteids, if at all, exist only in very smali
amount.” What the reasons were for concluding that the “mvo-
sin” constitutes nearly if not all the proteid of :he wheat kerr{el
dcfes not appear. In view of our results this statement is cer-
tainly erroneous. Direct treatment of the meal with alcohol
yields extracts containing gliadin in exactly the same amount as
obtained from the gluten made from an equal quantity of flour

and extraction of either flour or gluten with alcohol, after comi
plete exhaustion with sodium chloride solution, also gives the
same proportion of gliadin. This substance must therefore exist
in the seed, having the same composition and properties as in the
gluten, and as it forms one-half of the gluten, it leaves the other
'half only as possibly derived from a globulin body through the
influence of a ferment. If Weyl and Bischoff’s view were cor-
rect, treatment of the flour with 10-per cent. salt solution ought
to alter the character and quantity of the gluten obtained, if not

* Ber. d. deutsch. Chem. Gesell., 1880, 361.

(4
g
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er to prevent its formation. This is not so, for the usual
f gluten can readily be obtained from flour made into

h 10-per cent. sodium-chloride solution and then washed

same until starch is removed.

and Bischoff’ next state that, “with the aid of a 15-per
_salt solution the flour was extracted until no proteid

, detected in the extract ; the residue of the meal kneaded

cater then gave no gluten. If the globulin substance be

' no formation of gluten takes place” We have found

. is true if the flour is stirred up with a large quantity of

on, extracted repeatedly with fresh quantities of the

olution until no more proteid is dissolved, and the excess
tion removed by allowing the residue to drain on a filter
letely as possible. If, however, wheat flour is mixed at

h just sufficient salt solution to make a firm dough, this

ay then be washed indefinitely with salt solution, and

eld gluten as well and as much, as if washed with water

. This difference is due to the fact, that when large quanti-

t solution are applied At once, the flour fails to unite to

nt mass and cannot afterwards be brought together, as is

when treated with smaller quantities of solution.

and Bischoff compare the formation of gluten to that of

brin from fibrinogen under the influence of a ferment.

y that the formation of gluten is affected by all the con-

which interfere with the activity of ferments in general.

ge amounts of salt hinder the formation of gluten. Sul-
es of magnesium and sodium behave like common salt.”
statements are explained by what has been said above.

tried unsuccessfully to obtain the supposed ferment in the

g manner :

e allowed meal with an equal weight of 90-per cent. alco-
stand in closed vessels different lengths of time (in one
I months, then several times 3 to 4 weeks, frequently

' t0 10°days). The vessels were repeatedly shaken and the
~colored alcoholic extract was poured off. The residue was

om alcohol by pressing and evaporating at the ordinary

ture. After it was stirred up with water, little or no

Wwas obtained. Evidently the globulin substance had

coagulated for the most part by the alcohol.” It is clear

the flour were thus treated, the greater part of the gliadin
be removed. We have found that if flour be extracted
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with dilute alcohol until the gliadin is removed, an
freed from alcohol by exposure to the air, the la
yield no gluten when treated with water.

More recently Sidney Martin has advanced a some
theory of the formation of gluten from the proteids
the seed. He states* that alcohol extracts from ¢l
proteid substance; that this is soluble in hot wat
cold, and he therefore calls it an insoluble phytalbumose,

The residue of the gluten not dissolved by alcohol is uncoagy.
lated proteid, if the alcohol has not been allowed to act, too long,
This substance he names gluten-fibrin. Martin further says thag

What Similar

uten byt one

gluten dissolves almost completely in %-per cent. hydrochlorie
acid, or -per cent. potash solution, leaving a small residue of -

fat. The solution gives a copious precipitate when neutralized,
but the supernatant liquid still contains a quantity of proteid
which is the dissolved insoluble albumose. The whole of the
gluten-fibrin is reprecipitated by neutralization, that is, it is
wholly converted into an “albuminate.”

Martin then asks : “Does flout contain gluten-fibrin 2 Does it
contain insoluble phytalbumose ?” The first question he says
cannot be answered directly. “The second is answered by
extracting flour with 76-80 per cent. alcohol. This ought to con-

tain the insoluble albumose if it were present as such in the flour,

but it does not contain it ; it extracts only fat.” This statement
is contrary to our experience, for we have never failed, in- many
experiments, thus to extract this substance (gliadin) from the
flour, and that too in the same amount and of the same proper-
ties and composition as from the gluten.

Martin concludes that insoluble albumose is not present as such
in the flour. He then says: “Before proceeding to mention its
precursor, it will be well to state that 10-per cent. sodium-chlo-
ride solution extracts from flour a large quantity of globulin and
of albumose. This globulin is of the myosin type, coagulating
between 55° and 60° C., and precipitated by saturation with
sodium chloride and ammonium sulphate. Both the globulin
and albumose are present in a much smaller quantity in the
watery extract of the flour.” From this it is evident that Martin
has fallen into the same error as Weyl and Bischoff, mistaking
the albumin for a myosin-like globulin, and being greatly misled
as to its amount.

#* British Med. Jour., 2, p. 104 (1886).

d the residyg
tter wil) then

containeq jp,

er but not ip
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nuing, Martin says: “The direc.tion of the evidence is to
that the insoluble albumose is f(‘)rmed from the.soluble.
er, I think that the globulin ls.transiormed mto‘ tl.le
brin, for I have been able to obtain from the globuln'l 12
a body baving the same reactions as the gluten-fibrin.
this evidence is, which, by its directlon,_ shows that the
‘ le albumose is derived from the soluble, is not clear, and
1 makes no further statements on this point. That a bodl.y
pe obtained from the solution containing the'e globulin
bad the same reactions as the ¢ gluten-ﬁbrip ” is not sur-
for the so-called “albuminates” derived from nearly all
have no characteristic reactions, being merel'y s<?]ub.1e
acids and alkalies, and precipitated by neutrah'zatlon in
way as “gluten-fibrin.” Martin then states his theory
» formation of gluten in the following scheme:

Gluten-fibrin
Insoluble albumose—

—precursor, globulin.

fidton = { @ soluble albumose.

nnot be a correct representation of the formation of
for it has been shown to be founded on two erroneous
A, ons: first, that alcohol does not extract proteid matter
flour when applied directly, and second, t:hat, at lea.st,
the proteid matter of the seed is a myosin-like globulin.
sults obtained by us and described at length in our
lead to the conclusion that no ferment-action is in-
in the formation of gluten; that but two proteid sub-
‘are contained in the gluten, gliadin and glutenin, and
these exist in the wheat kernel in the same form as in the
‘except that in the latter they are combined with water
mount equal to about twice the weight of the water-free
8. The reasons for this opinion are, first, that alcohol
8 the same gliadin in the same amount, whether applied
to the flour, to the gluten, or to the flour previously
ed with 10-per cent. sodium-chloride solution; second.,
per cent. potash extracts glutenin of uniform composi-
properties from flour which has been extracted W}th
Or with 10-per cent. sodium-chloride brine and then wlth
» a8 well as from gluten which has been exhausted with

! glutenin and gliadin are necessary for the formation of
8 shown by the three following experiments.

* Am. Chem. Jour., 15, 392-471.
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1. A portion of flour was washed completely free from gliadiy,
by means of alcohol of 0.90 sp. gr., next with stronger alcohol’
finally with absolute alcohol, and airdried. The residue Wag
then rubbed up fine until all lumps were removed, and wate,
carefully added and a dough made A to]erably
coherent dough was thus obtained, but much less elastic and
tough than that produced from the untreated flour. " This dough
was then washed with water on a sieve, using every precaution
to obtain a gluten, but none was formed.

2. Again, 7.5 grams of very finely ground air-dried gliadin
were mixed intimately with 70 grams of fine corn-starch and dis-
tilled water added, A plastic dough was thus produced, bug i
had no toughness. On adding a little 10-per cent. sodium-chlo.
ride solution, the dough became at once tough and elastic,
was then washed with great care on a sieve with cold water, a
little 10-per cent. salt solution being added from time to time,
but in spite of eévery precaution no gluten was obtained.

3. The following experiment shows that the gliadin used wag
capable of forming gluten when glutenin was present
that salts have a marked influence on

Two portions of flour, weighing 100
and after adding 5 grams of gliadin to one, both were made into
dough with the same quantity of water. The two doughs pre-
sented marked differences ; that to which the gliadin had been
added was much tougher and more yellow than the other.
were then washed with water as long as starch separated. The
gluten was dried superficially by wiping with a cloth and
weighed in the moist state. That from 100 grams of flour to
which 5 grams of gliadin had been added weighed 44.55 grams;
that from 100 grams of flour alone weighed 27.65 grams. The
moist glutens were dried at 110° to constant weight, and both
yielded the same proportion of dry gluten, viz, 34.6 per cent.
The yield of dry gluten was accordingly, in the first case 15.41

grams each, were taken,

ight of water in forming gluten. The fact
that the added gliadin entered so readily and completely into the
formation of gluten indicates that it exists in the seed as such
and undergoes no chemical change during extraction and drying.

This -
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e bserved in testing the separated gliadin sl.xo:v
1:tleB # ing gluten, and explain many of the points
g fot;n:ng attributed to a ferment-action. p
g ith distilled water in small amount t?]e ne
- lYndin at once forms a sticky mass Wplch, on
l‘y'g'l]‘;‘ed water, dissolves to a turbid !sol.umon. If,
g dlsr'lttle sodiun,l chloride is added to dl.Stllled Wat.;er
i 1 liadin that has been first moistened with
- %lerent viscid mass results which adheres to
fa & vel‘yh:: and zaan be drawn out into long t}.lreads.
3‘; f:O“C oistened with 10-per cent. sodium-chlonde.so-
- ;;: fclll'ea.t;ed with a larger quantity of this so]utlon;
,ze unites to a plastic mass Yvhich can be (.ir:?,:vir; ::i_
d strings, but is not adhesive. From thls'l Ba
Rai:lthausen, in washing flours which g:.vde' ; ﬂl;:(; gf (:1 zd
only in small quantity and with grea b vlv atc:r re,ndered
e addition of calcium sulphate to the was e i
p much more coherent .an('l easily ol')t;u;ziCh. P
us proved to be the binding ma‘t(frlz; T ey
of flour to adhere to one ano*jhel, in fo i giuten B
the gliadin alone is not sufficient to o:irelgr i v:,ashing
soft and fluid mass which bf'ea]'(s up entirely Ea
: insoluble glutenin is probably essentia by
r;lucllt;ll:: tlo which tl%e gliadin adheres and from which
t mechanically carried awzy b.y tl;ibvlv:s}é-lvl::,:sirl.l gl
ight be supposed that this inso o
te:mbles gll)ilzldin in compositiox? resu;t;sh Zr;r?n::afd::l :tt}llc::
tter brought about by the action o e 1 ek
e seed or of the water. This is not pro 3
's::eointgunt of gliadin is extractec‘l from.ﬂo(;n'fdlzfctflllz'5
fing it with alcohol of 0.90 sp. gr. as is f)btalne; l;oxuact_
itself, and also the same amount is Obtalfled ah;eiide il
e flour completely with 10-per cent. sodium-chlo
d then with alcohol. { -
behavior of the gliadin towards 10-per centi) so%éumicgic;
lution shows why no glauten was obtained by Vey E
f £ : d with this solvent. The gliadin ha
I from flour extracted wi Ve '
. iti i lities and therefore was
 these conditions no adhesive qua b a6
e to bind the flour into a coherent mass. If, howev ,d 8
olution is added in small quantities and the flour kneade
d then adhere
sed, the particles are brought together an
usly,
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THE PROTEIDS OF THE KIDNEY BEAN,

(Phaseolus Vulg'éris,)
BY.
TroMAs B. OsBORNE.

The only work on the proteids of the kidney bean having
importance at the present- time, is that of Ritthausen. Thig
investigator in 1883, stated® that the extract of the white bean
which has a weak alkaline reaction, and is extremely difficult to
filter, when made clear by subsidence, yields on adding acetic
acid, a voluminous precipitate, amounting to about 11 per cent,
of the seed, having the following composition:—

Carbon

............................................. 51.48
dhedrogon co. oo Lol St R R it O e 7.04
fu5 040 i Teb o Se R R en S Ledee L U A e 14.40
sarehil b bt s Al bt B b Lot At 1 Rl 0.42

X gen U SRR A S R n S B N I el S IR 26 66

100.00

In 1884, Ritthausent published the results of further study of
this seed. He then stated that the proteid, obtained in his
earlier experiments, was wholly insoluble in 5 per cent. sodium
chloride solution, but partially dissolved in 2 per cent. brine, and
by diluting was precipitated in a form entirely like the original
substance. By treating the bean meal with alcohol he found
that clarification of the extracts was greatly facilitated and he
therefore used meal so treated in his subsequent experiments.

By extraction with 2 per cent. sodium chloride solution, and
clearing the extract by subsidence, he obtained, in two cases,
precipitates of proteid, amounting respectively to 13.2 and 11.45
per cent. of the meal. Another preparation, equal to 8.67 per
cent., he obtained from an aqueous extract of the meal precipi-
tated with hydrochloric acid, the precipitate being redissolved
in potash-water and the solution neutralized after filtering clear.
By extracting the bean meal with dilute hydrochloric acid, he
obtained 10.07 per cent, of proteid. Preparations made by pre-
cipitating aqueous solutions with hydrochloric acid and sodium
chloride extracts by dilution and submitting the precipitates to

* Jour. £, prakt. Chem., 103, 204.
t Jour. f. prakt. Chem. v. folge, 29, 452.

PROTEIDS OF THE KIDNEY BEAN. 187

without re-solution and consequent. puriﬁcatiorf, had a

tjon similar to that found for the eal:her .preparat.,xons.h ¥
e cipitate obtained from hydrochloric acid solutlong, a
Pret composition, agreeing with that of the proteld‘ ex-
y dilute salt solution both from the older prepar?,tlor.ls
m the freshly formed precipitate produ.ced by acxds‘ in
eous extract, as well as with that o_f the insoluble pOI‘t}Ofl
ng after this extraction, and also with that of the pr(?c‘lipl-
duced by hydrochloric acid in th.e aqueous extract, redis-
in dilute potash-water and precipitated by neut“allzathfl(i
cerage of five quite closely agree.ing analyses of the protel
tained, is shown by the following figures :—

________________ 52.66
-------------------------------------------- 7.09
e o
B e nanr 0.43
R R P

O L R S R e LR AR e ey b
xyge 100.00

proteid, Ritthausen remarked, “is so0 sir.nila.r in composi-
to albumin, that one might be led to regard it as an .albumm,f
ndeed, in sulphur.” In most respects the experlm.ents 0f
sriter now to be detailed, confirm these observations o
ausen, but in two particulars his statements have not been
jborated. The reaction of the aqueous extract, I have found
1l cases, to be distinctly acid, even when.the bea.fls were
within two minutes after crushing. R}tthausen‘s state-
that his earlier preparations were wholly insoluble in 5 per
solution of sodium chloride, while 2 very considerable
ntity was dissolved by 2 per cent. brine, is difficult to unde;-
d, unless as implied, though not directly so.exl?ressed, tle
nce of the proteid was detected by largely diluting .the salt-
extracts. The writer has found that strong salmfs solu-
, unless containing a large proportion of this Proteld,‘are
precipitated by dilution, the salt being .prefsent in suﬁiclentf
intity to serve as a solvent for the diminishing percentage 0
dissolved proteid.
have been able to identify and obtain in a state of compara-
‘ pilrit,y, two distinet proteids, one, the most abu.ndant, having
e the properties of a globulin, which I shall designate phfzs?o-
d another, not so definite in character, that may be distin-
hed as phaselin.



i

188 CONNECTICUT. EXPERIMENT STATION, REPORT 1893

PREPARATION 0F PHASEOLIN.

An extract was prepared by treating 500 grams of freshly
ground bean meal,* which had been previously exhausted wit},
ether, with one liter of 2 per cent. ‘sodium chloride solution,
The residue was strained out on coarse linen, squeezed dry in 4
screw press, and again treated with a liter of the 2 per cent. salt
solution.  The resulting extract filtered very slowly and not
wholly clear ; about nine-tenths of it was finally obtained as 5
turbid filtrate. This was saturated with ammonium sulphate
and the precipitate produced, collected on a filter and separated
as completely as possible from the solution. This precipitate
was removed from the filter and treated with water. Much of
the substance went into solution, but a considerable part
remained undissolved. . After 24 hours filtration, a very nearly
clear liquid was obtained, amounting to about two-thirds of the
solution.” This was then dialyzed in a stream of river water
for six days. When thus freed from chlorides, the contents of
the dialyzer were transferred to a filter, but only a part of the
separated proteid remained on the paper, the filtrate being milky.
The precipitate collected was washed with water, alcohol and
ether, and when dried over sulphuric acid, weighed 16 grams.
This preparation had the following composition :—1.

PuAseonIN, Preparation 1.

L., IT, Average. Ash-free.

DO, et R 51.73 e 81.r3 52.23
Hydrogen'=ULl sl LIVE 20 6.89 408 6.89 6.95
INItrogen’ fui il S3ln v 16.28 16.14 16.21 16.37
wulphiony e S0l Dol o 0.68 0.54 0.61 0.62
044 a0 (N SEL LIS s il Sy 23.83
2 M S oY 0.96 PR 0.96 e

100.00

As this preparation separated from a not perfectly clear solu-
tion, and therefore, presumably, was impure, a part of it was
dissolved in 1 per cent. sodium chloride brine and precipitated
by dilution. After standing a few hours to settle, the precipitate
was filtered off and washed with distilled water, with alcohol
and with ether. Its composition is as follows:—2,

* The “ White Medium Field.Bean,” the seeds being about § inch or 1°™ in
length, was used for this investigation.
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PHASEOLIN, Preparation 2.

Ash-free.

_______ 52.35 52.60

B e 6.63 6.69
- 16.42 16.56
L AR 0.63 0.63

C e e it
Nl Baa il
100.00

b { \ o
A » ion was made by treating the fine grou
ﬂth::vfgssa;’ra;‘;(;l'acted both wiy;h ether and alcohol., with
‘];m. sodium chloride solution, as long as any proteid W}E;.S
ved. The extract was allowed to stand over night and the
‘ea.rly clear, greenish-yellow liq}ﬁd was decanted from the
ent and saturated with ammonium sulph.ate. Th(? pre.(;lpl-
proteid was collected on a filter and dissolved in di ut;
olution. This liquid was filtered as clear as pos.s1b1e an
When freed from chlorides, the globulin which
parated was filtered off, and washed and. dried in tl-xej ust.xal
er. This preparation, 3, had the following composition :—

PHASEOLIN, Preparation 3.

. T. II. Average. Ash-free.

52.19 Falb g 52.19 52.60
L
Hydrogen .. ----------- 6.67 Ll 6.67 6.7 3
K ﬂitrogen 5 16.01 16.06 16.04 16.1
s nrogen - - -- - --- - -~ X
- 0.63 0.63 0.63
Oxylv) ________ 4 LS Rt
B e a s aas s et

! Ashg? ___________________ 0.79 RIEW. 0.79 v
‘ 100.00

As this preparation, 3, separated from a solution .whlch cou}d
. be filtered perfectly clear, it is undoubtedly impure. ; g
er to determine whether the preparations thug far obtaine
re mixtures of two or more globulins, the following were made
fractionally precipitating the extracts. The extraction was
o carried out in such a way as to afford an a.pprox1mate deter-
nation of the amount of phaseolin contained in the extracts.
100 grams of bean meal were treated with 500 of 1 per cent.
um chloride solution, strained through cloth, apd allowed to
nd 0 as to deposit most of the suspended matter. The .solu-
n was then decanted and 350 of nearly clear extract obtame(.l,
g therefore approximately seven-tenths of t?le whole. This
ion was then diluted with 1050% of distilled water and
wed to stand until the precipitate so produced had settled.
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The latter was collected on a filter, washed with alcohol anqd
ether, and when air dried was found to weigh 4.76 grams; prep.
aration 4. The filtrate from 4 was diluted with about g
equal bulk of water and carbon dioxide was passed through it
After standing some time, a precipitate settled out, leaving the
liquid nearly clear. This was decanted and the precipitate col-
lected on a filter and treated like 4. This gave preparation j,
which weighed 3.76 grams. The filtrate from 5 was further
diluted with a considerable quantity of water and carbon dioxide
again passed through the solution. This gave preparation ¢,
weighing, air dry, 1.12 grams. The filtrate from ¢ was treated
with acetic acid, and a further small precipitate, 7, obtained,
weighing 0.7 gram. The four preparations together weighed
10.34 grams, and as they were obtained from seven-tenths of the'
total extract, were approximately equivalent to the proteid de-
rived from 70 grams of air dry bean meal or to 14.77 per cent,
of the meal. It is evident that in preparing the globulin by
dialysis in the manner Jjust described, only a part was obtained.
As preparation 4 was separated from an unfiltered extract, it
Wwas necessary to dissolve and reprecipitate it before submitting
it to analysis. It was accordingly treated with 1 per cent.
sodium chloride solution, but had become largely insoluble in
brine. The insoluble matter was filtered off, the clear filtrate
diluted, and carbon dioxide passed through it as long as globulin
was precipitated.
The precipitate was filtered off, washed thoroughly with water,
alcohol and ether and dried over sulphuric acid,
of proteid, preparation 4, was recovered.

PHASEOLIN, Preparation 4.
: 4 II. Average. Ash-free.

..... Sl ALE, 5 o 16.05 15.89 15.97 16.12
.................... 0.93 0.93

Only 1 gram

Nitrogen
Ash

Analyses of the other preparations gave the following results:—

PHASEOLIN, Preparation 5.

I. II. Average. Ash-free.

Qearbontic (o0 A R 52.14 S 52.14 52.54
Hydropen L il il 6.78 N 6.78 6.83
Do) NI e 16.35 E3A E08 16.35 16.48
SPIDHER S5 v v 0.62 0.53 0.58 0.58
(5 < W ey e 3 Nl 23.57
BTSN L I o 0.77 s 0.717 AR

100.00
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PHASEOLIN, Preparation 6.

Ash-free.
..... 15.82 16.23
R R 2oL 1o dul
PHASEOLIN, Preparation ¥. POV,
_______ 16.70 16.87
-------------------------- 1.04 BT

oer quantity of meal was nexf, extracted, and the extract
ly precipitated in the followmg mannerc'c: ; 1
ams of meal were treated with 1500° of 1 per‘c h
hloride solution, and the extract filtered once throug
er paper. About two-thirds of the extra.ct.wore thus
as a turbid solution. Three volumes of dlStl“e(.i Wate(;'
ded, and the large precipitate formed was .deSIgnate

" ,h the filtrate from A, a current of carbonic acid gas
;8 and the resulting precipitate filtered off and marked
i ,itate A was treated with about 50 of. 10 per cent.
1 chloride brine and filtered as well as possible. .A con-
able part of A had become insoluble, and the filtration was
cly slow. After two and one-half. days, most qf th;
had filtered very nearly clear. This was then (%11-\1t.e
ut ten times its volume of Watffl‘, and the precipitate
‘produced, filtered off, washed .Wlth alcohol and ether,
over sulphuric acid; preparation 8. The filtrate frong
ain diluted with a large quantity of water and a secon
te obtained in a like manner; preparat'l(?n 2 i
filtrate from 9 gave a very small additional precipitate
bon dioxide, weighing when dry, only 0.2 gram. A por-
precipitate B was dried and ma,rked. preparation 10. ;‘we
of precipitate B were dissolved c1)11 % per cent. so 1ut11n
e solution, previously heated to 70°, filtered hot from the
ble insoluble matter, an equal volume of water heated
was added to the filtrate, and the solution very sloley
The proteid separated in well-developed .sphermds.
| this precipitate was filtered off and washed with water,
1bstance began to dissolve, as the salts were washed out, 13
"e way as the globulins of the oat kernel,.castor bean an

' dissolve, when they ars washed with water, after
Ag from warm salt solutions on cooling. Alcohol was
dded to the contents of the funnel, and the su!)stance
| With alcohol and ether, and dried. This preparation 11,
d 2 grams,

€
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The insoluble proteid filtered from the solution which yielqeq
11, was dissolved in - per cent. potash-water and after ﬁltering
the solution was exactly neutralizéd with 5 per cent. hydm:
chleric acid. The precipitate, which was very readily soluble j,

dilute sodium chloride solution; after washing with water, ale,.

hol and ether, and drying, weighed 0.65 gram; preparation 19,

Another portion of “precipitate B weighing 3.85 grams, wag
treated with 4 per cent. sodium chloride brine, and heated t,
70°.  The insoluble matter was filtered off, washed with hot
dilute salt solution, with water, alcohol and ether, and when
dried formed preparation 13, weighing 1.16 gram. The dis-
solved proteid separated from the filtrate and washings of 13
on gradually cooling, and after washing with dilute alcohol,
absolute alcohol and ether, gave 1.54 grams of preparation 14,
All were then dried at 110° and analyzed with the following
results :— ;

3} PHASEOLIN, Preparation 8.

Iy, II. Average. Ash-free.
Cazhon! o ofl Lien bl oy 52.31 ol 52.31 52,72
Hydvogon. »siabl tlid iy 7.18 yiid .18 7.24
Nitrogen (Lo1d. aen oL 16.32 ©  16.32 16.32 16.45
Bapphar. oL el dLUS T 0.67 0.66 - 0.67 0.67
Cxygen o G AUl Erate Ry ey 22.92
. Ak = S A i e 0.80 A 0.80 AT
100.00
PHASEOLIN, Preparation 9.
Ash-free,
Srarbor (ORI UE LR 300 A sy 51.89 52.35
Ry dropent s Iy dai g B e e dvndiimd i 6.83 6.89
NitsoPrar s te duvod e 00l e b0 ik 30t b D 16.37 16.52
Sulphur } ________________________________ 1 24,94
Oxyg_en
il el e e e e L SR U 0.88 L A
100.00
PHASEOLIN, Preparation 10. »
K I Average. Ash-free,
Parbar. . LS AL 51.89 51.98 51.94 52.14
Hydrogon 20 5 0l 6.84 €.64 6.74 6.84
S trogen x| e i 16.40 ook 16.40 16.65
sl el i e (UL 0.63 IS 0.63 0.64
Oxvgondy . o LGN A0 Ll ikl LA 23.13
Aehial oL st Dol 1.52 AEIEh 1.52 SRR

100.00

s OF THE KIDNEY BEAN. PHASEOLIN. 193

DS
PHASEOLIN, Preparation 11. s
................ 52.34 52.49
B 678  6.80
_______________________________ 1680  16.85
}- __________________ AT 23.86
...................... 0.30 e
100.00
PHASEOLIN, Preparation 12, bl
ST 1654  16.67
L 0.81 Sk
PHASEOLIN, Preparation 13. S
___________________ 52.76 53.06
_______________________________ 6.81 685
------------ 16.59 16.68
e
ur } O Ry SR et A A
________________________ 0.57 TS
100.00
PHASEOLIN, Preparation 14. AN,
e e R I 52.12 52.49
e T 6.68 6.73 %
O P 16.33 16.45
L il 24,13
Oxygen ) ~
S N 0.72 A HIE
100.00

> results show that the greater part of the proteid ex-
| by sodium chloride solution, consists of a single globulin,
ting at least to 15 per cent. of the seed. . The.great'er part
proteid remaining in the seed after extraction Wlt?l salt
0, is presumably the same globulin, possibly inclosed in the
of the coarsely ground seed, so that it was not .reached by
solution, or more likely, an insoluble or * albuminate ” form
globulin, as the following experiment indicates. After
lete exhaustion with 10 per cent. sodium chloride brine, of
neal from which preparation 3 was obtained, the residue was
d with 2; per cent. potash water, the extract allowed to
er night and then decanted and precipitated with hydro-
13
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chloric acid, added in very slight excess. The precipitate Was
washed by decantation, redissolved in potash water and filtereq
clear. This solution was then precipitated by hydrochloric acid
and as the proteid separated imperfectly, it was treated Witl;
alcohol and ether, and filtered off. After washing with dilute
alcohol, absolute alcohol and ether, it was dried and analyzeq .
preparation 15. J 1

-

PHASEOLD%, Preparation 15.

Asb-free.
Garham il oL o s o . 51.57 52.417
Eiydrogen . oo o ln o on L 6.78 6.90
Natraetyc- 0o 0 I AR i 15.71 16.00
Sulphur }, __________________ L3 24.63
Oxygen
PAEDLE TN a 1.72 o 03]

100.00

Another preparation of the globulin was made by treating 100
grams of bean meal, previously extracted with ether, with 500 cec,
of distilled water, straining through a cloth, allowing the extract
to stand over night to deposit suspended matter and decanting
the slightly turbid liquid, of which the 250 cc. thus obtained
were diluted to 2000 cc. and treated with a current of carbonic
acid gas. On standing, the considerable precipitate settled out
so that the solution could be filtered. The precipitate was
washed with water, alcohol, and ether, and when dried over sul-
phuric acid weighed 5.5 grams. As the extract employed
measured one-half the volume of the water applied to the meal,
the yield of globulin was in this case approximately 11 per cent.
of the bean meal. Although precipitated from a somewhat tur-
bid solution, and consequently not quite pure, this preparation
was analyzed with the following results :—

PHASEOLIN, Preparation 16.

5 i 2 K Average. Ash-free.

Carhemiia & 100 e uls 52.48 52.49 52.49 53.22
Hydeogen . ... «qeewins 6.71 6.86 6.79 6.86
NFEPOSON .. o 16.32 16.18 16.25 16.48
BIIENY ol e 0.45 0.48 0.47 0.48
s 1T e et e A ANl S, a0 'ul 22.96
ol 3 o AR S A L) S 1.53 127 1.40 Stk

100.00
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ovident from this analysis that the principal proteid ex-
water, is the same as that extracted by saline solutions,
substance is precipitated from the aqueous extract by
it is undoubtedly dissolved by aid of the salts contained
peans. It is not probable that the acid contained in the
auses this solution, for in that case the proteid would not
pitated by dilution, a considerable excess of acid being
to effect its precipitation. The meal after extracting
, as just described, was treated with 1 per cent. sodium
lution, the extract filtered, largely diluted with water,
d with carbon dioxide. Only a trifling precipitate
ich, when prepared in the usual manuner, weighed
This preparation, 17, ash-free, contained 16.29 per
trogen. These results show that nearly, if not quite as
he globulin is extracted by water with help of the salts
, as by use of stronger salt-solutions.
portion of the bean-meal was extracted with a con-
quantity of 1 per cent. sodium chloride solution, the
vas filtered as clear as possible, and dialyzed in a large
taining alcohol. The globulin readily separated after
me, in well formed tetrahedral crystals mixed with
s matter. This precipitate was filtered off, treated for
with a 1 per cent. sodium chloride solution, filtered clear
in precipitated by dialysis in alcohol, at first quite dilute,
rds of gradually increased strength. The substance
ed in large well formed tetrahedral crystals, the edges
were slightly curved. This precipitate was filtered off,
ith water, alcohol and ether, dried and analyzed with
follows : —

PHASEOLIN, Preparation 18. CRYSTALS.

I g1 78 Average. Ash-free.
.............. 50.98 Shist 50.98 52.70
____________ 6.56 S 6.56 6.78
............ 16.21 16.10 16.16 16.71
............. 0.33 0.29 0.31 0.32
............. s e S 23.49
................ 3.21 AT 3.21 S
100.00

te acids precipitate proteid substance when added to
chloride extracts of the ground beans, it was thought
10 make some preparations by this method. Accord-
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ingly an extract was prepared by treating the meal with | peg
cent. godium chloride solution, and aft.el:,clearing as completely
as possible by subsidence and decantation, % per cent,. hydro.
chloric acid was added until a considerable precipitate resulteq,
After standing some hours the precipitate was filtered off, dis.
solved in very dilute brine, filtered clear and precipitated by
dilution. Only a small part of the substance separated. Thig
preparation, 19, was then washed with water, alcohol and ether,
dried and found to contain ash-free, 16.71 per cent. of nitrogen,

The filtrate from 19, when greatly diluted, gave a further pre-
cipitate, which, when filtered off and washed with water, alcoho]
and ether had the following composition :—

PHASEOLIN, Preparation 20.

Ash-free.
(8111011575 (ulim AR Rl AR Vb i) 51.85 52.20
Hydrogen St IR GLaE - 6.91 6.95
INGirogen s vl L b Juhal A tinvid 16.15 16.26
Bulphur. .. e eababinas an s 0.51 0.51
Urygent — Aol LUl PS b Vi Ll 24.08
LA e T R 0.68 St

100.00

It is evident that the same globulin was obtained by this
method as by those previously followed. Next to be noticed are
two preparations of phaseolin, made by diluting the sodium
chloride extracts in the manner already described, redissolving
the precipitates first obtained in salt solution, and again precipi-
tating by dilution. Preparation 21, contained ash-free 16.65
per cent. of nitrogen.

PHASEOLIN, Preparation 22.

X II. Average. Ash-free.

Garbon). Lol 2 52.24 Lo 52.24 52.55
Hydrogen. .olo .. 6.86 LA 6.86 6.90
Nitrogen .- 200 Lo . 16.03 16.06 16.05 16.14
Holphne o e i 0.58 Ll 0.58 0.58
B a4 L e S SO0 Ab e £ 23.83
40 LI B S Ol 0.58 AR 0.58 Ao

100.00

The filtrate from 22 was then treated with 2 per cent. hydro-
chloric acid, until a considerable precipitate resulted. This was
filtered off, washed. with water, alcohol and ether, and analyzed
with the following results:—
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PHASEOLIN, Preparation 23.

Ash-iree.
......... 51.34 52.12
L Aos 6.59 6.10
gz .................. 15.96 16.21
L 0.58 0.59
T 24,38
L 1.48
100.00

e preparation of this globulin was m.ade with spec.ial
its purity. For this purpose a considerable quantity
ulin was precipitated from a 1 per cent. sodu.xm
extract of the beans, and after filtering off,. was twice
dilute sodium chloride solution and precipitated by
ter filtering clear. The final precipitate was thor-
: ﬁshed with water, alcohol and ethe.r and analyzc.ed.
] “over sulphuric acid, the preparation was rea:dlly
sn dilute sodium chloride solution, and consisted entirely
altered phaseolin. Its composition is shown by the

, preparation 24.

PHASEOLIN, Preparation 24.

L 1L Average. Ash-free.

______ 52.45 52.52 52.49 52.756
................ 6.99 6.80 6.90 6.95
------------- 16.52 16.39 16.46 16.57
--::::“_-.:::-.__ 0.56 0.44 0.50 0.50

SR s R e 23.23

B oes ... 0e8 ...
100.00

properties of phaseolin as shown by careful examination of
cation 24, dried over sulphuric acid, are as follows:

ld or warm distilled water it is entirely insoluble.

odium chloride solution, and in very dilute acids and alka-
is very readily soluble to a clear solution. \ o

lved in 10 per cent. sodium chloride solution, it is .not
ed by acetic, hydrochloric, nitric or §ulphurxc acids,
% either minute or considerable quantities, although wl‘len
hydrochloric acid is added to the 1 per cent. sodium
extract of the beans, the phaseolin is precipitated.
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Dissolved i i ion i
d in large proportion in 10 per cent. sodium chloy
oride

soluti id i ipi
on, the proteid is precipitated by adding much pure
3 ] Water,

Solutions of in i
phaseolin in brin 0
! S . - e are completely precipi
sgmmti ;‘amo? with ammonium sulphate, but onl;yr Is)li }‘]I;;tated
Potass?u;:l;h magnesium sulphate or sodium chloridf 7
F errocyanide and ic aci v
Wihask . ace?&e acid together, give a pre.
With ¢
comrationoi;;pzll') t:‘\ilrl]pgate an caustic potash, the usual violet
ed, an . i e . ©
i with nitric acid, the xanthoproteic
Dissolved in 10
per cent. sodiam chlorid i
Rinme . ide solution and h
temj; era:vulgre lir; a (.10udble water bath, no turbidity occurs untielba:;sd
raised to 95°. This turbidi i k
iy urbidity slowly inc
lentten.lpt'arailture approaches 100°, and after some t?me 1:33368 a
precipitate begins to develop, which even after h’ g o8
an hour is but slight. T
Like other pl i
plant-globulins, phaseoli
i k 5, n separates from war -
: .rated solutions on cooling, and from salt soluti “dily
sis, in the form of spheroids i e
The striki } |
i OSisrtlzrl’l,&u}g rese.mblance in composition of this proteid to th
an.y ; 8 .ouI.Jd in the seeds of maize and oats, and al :
imal myosin, is shown in the following table:— : .

Phase i
olin. Maize-myosin.* Oat-myosin.t Animal-myosin.t

Carbon 52.58
...... A 52.68
H‘ydrogen <L Chl 6.84 7.02 5?2? o
Nitrogen _.__. 16.48 16.82 16.88 .
(S)ulphur _____ 0.56 1.30 0‘88 L
s A |
xygen...... 2354 22.18 22.69 21 Z;
100.00 100.00 100.00 100.00

The £ i i
ol aso;rllprotelds., atlthough having many properties in com-
diﬁ‘e;enceseso ;:’so na.zxmllba]r composition, are yet characterized by
: siderable, as indivi
i s to leave no doubt of the individ-
Th e ' A
k. le)yra?;ize myosin and animal-myosin differ from the other
: r greater content of sulphur i
an ing
the former at 70° and the latter at §5° é ks i

* Am. Chem. Journal, 13, 536.

+ Report Conn. Agri. Ex i 0; also Am. Che

. Expt. Station for 1890, 7 A hem
: pp. 137 and 160 ; )
Journtal}, i13, 389; also Report Conn. Agri. F,xl’)c Station for 189‘1 : 135 it .
; A P

b4 cs from Laboratory of Physiological Chemistry, Yale Un’iversity. 3,133
Stud , 3, 133.

Ry OF
i1 2 3
5923 52.60 52.60
695 6.69 6.72
1637 1656 16.17
062 063 063
9383 2352 23.88

;00.00 100.00 100.00

ey 1 12
| g4 5249 .-
6.84 R
16.65 16.85 16.67

0.641 93 86
23.13 §

e —e——

~100.00 100.00

19 20 21
R 52,20, . ---
6.956 ----
16.71 16.26 16.65
RO 0L -
24,08 ¢ ----

e e —

100.00

d in making average.

resents many P
js not precipitate

d
de, and is thrown
much greater difficu

ANALYSES OF PHASEOLIN

remaining in solution aft

' just described.
y the various methods employed
the extracts contained pro-
d by dialysis in distilled

precipitating phaseolin b
ng the foregoing preparations,
itter which could be separate
adding acids and by prolonged heating.
methods of precipi
aposition, except ‘1 those cases where the phaseolin had
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oints of difference from the oat-

4 5

52.54
J L A G
16.12 16.48
. 0.58
23.57

100.00

13 ¥
53.06 52.49

6.85 6.13
16.68 16.45

23.41 24.13

100.00 100.00

22 23

52.65 52.12
6.90 6.70
16.14 16.21
0.58 0.59
23.83 24.38

e

100.00 100.00

4 from solutions in 10 per cent.

e by acids, and but slightly by saturation with
down, both by dilution and by

Ity than the oat myosin.

rrRoM THE KIDNEY BEAN.

6 ki 8 9

52.712 52.30
e A 7.24% 6.89
16.23 16.87 16.45 16.52

AR N0t % 24.24
92.92

R

100.00 106.00

15 16 17 18¢%

52.47 53.22 ---- 52.70
690 6.86 .--- 6.78
16.00% 16.48 16.29 16.71
24.63% 048 .-.- 032
99.96 ..-- 23.49

100.00 100.00 100.00

24 Average. Ritthausen.

52.75 52.58 52.55
6.95 6.84 7.09
16.57 16.48 16.18
0.50 0.56 0.43

23.23 23.54 23.75

e — —

100.00 100.00 100.00

PREPARATION OF PHASELIN.

er separation of the Globulin

tation gave products of nearly uni-

} Tetrahedral crystals.
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been incompletely separated.
accordingly made as follows:

When a portion of the dialyzed_soiution from which Preparg.

tion 1 had been separated, was heated slowly it became turbiq
at 40° flocks appearing at 68°in considerable quantity. Whey
filtered, after heating at 72° a second turbidity was obtained g4
83°% and flocks formed at 87° in greater quantity than at gge,
The remaining solution was dialyzed in alcohol until its volume
was reduced by one-half. An equal bulk of strong alcohol was
then added to the contents of the dialyzer, and the mixture
allowed to stand until the precipitate settled. After three days
the solution was decanted and the precipitate washed with abso.
lute alcohol and ether and dried over sulphuric acid. The sub-
stance, thus dried weighed 11 grams. It was finely ground,
thoroughly extracted with distilled water, and this extract fil-
tered from the large insoluble residue. The clear solution was
then found to become turbid when heated to 63° and to yield
a flocculent coagulum at 76°. The entire solution was therefore
heated for several hours in a water bath at 80° and the coagu-
lum filtered off, washed thoroughly with water, alcohol and ether
and dried over sulphuric acid. The 0.9 gram of substance thus

obtained, was dried at 110° and analyzed with the following
result. Preparation 25.

PHASELIN, Preparation 25.

Ash-free.

Cambom.C U B inla e 51.67 51.96

Hydtogen /A ER0iEe il Ly i 6.67 6.71

Natrogair. Skl Ui da i 15.55 15.65

Su]phur } __________________ e 25'70

Oxygen

AN S0 R b et s <Ol 0.57 R
100.00

When the filtrate from 25 was again heated to 80°, a further
coagulum resulted. The solution was accordingly kept at this
temperature as long as any coagulum was produced, filtered, and
the coagulum washed with hot water, alcohol and ether, and
dried for analysis at 110°, This preparation 26 contained, ash-
free, 14.57 per cent. of nitrogen and weighed 0.71 gram.

Two other preparations were made from the filtrate from prep-
aration 3, in nearly the same way as the two last described, the

Preparations of phaselin Were
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being that the solutior.l was 'precip!ilii)ai'ted with
first concentrating by dlaly.sm in alco I s
preparation 27, obt,amEfd by h.eatmg a

" 1y 0.17 gram, and when dry contained without earrec-
?(1)490 per cent. of nitrogen. The second weighed

' had the following composition :—

glllllms

PHASELIN, Preparation 28.

Ash-free.
% 61.19 51.57
--------------------- 6.817 6.92
e 14.36 14.48
o R R i
r } A 21.03
L 0.75 AT
100.00

ely diluting, the filtrate 'from preparation 1(; falle(}':l1
further precipitate on passing car?oon le%(lde t rc;t}xl%‘n
e time. The greater part of thl.S solution v;(rla.: e
W éy, but by chance a little acetic acid Was.adde : 0.t i
A and found to produce a precipitate. This preglplhaen
d off, washed with water, alcohol a‘nd ether, an 1w i
ed 0.27 gram and contained.wnggut correction fo
. of nitrogen. Preparation 29,
?;l;':;::agﬁn wasg then made by ez.(t,ractmg bean n:f::x]
- cent. brine, diluting the extract with a large quan ﬁ y
and filtering off the precipitate. .The f.iltrate vxtzs tbelz
h 2 per cent. hydrochloric acid until a considerabl
resulted, which was filtered off and t}xe solutlon‘ a%aiz
2 per cent. hydrochloric acid. This final precipita
off, washed with alcohol and ether and gave 1.0 gram
tion 80, having the following composition :—

PuaseuiN, Preparation 30.

. Ash-free.
‘ 51.38
e 59.18 i
e . .- 6.5 i o
R 14.4
Sulphur ) (il oy Ao
Qx it
» y%f ...................... 2.74 1 A
100.00
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Again, the filtrate from preparation 10,
'i%l;a:l votlume o.f strong alco!lol and allowed to stand over night
el Z}; ;I:I?irn;?g;t :ge “f)ilt:iclpit:te thi‘i;h had separated wasbﬁl:

: water. “This dissolved some of
substance. The solution, filtered’ clear, wh e
1 A en heated
:;((:icuilten; ‘c::afuluu? at 80°.  With acetic, hydrochloric’of anvisri:
ﬁCie;t guantitprecx'll)‘ltatg Whel}: t.he reagents were added in g,
ks q : ity. hese precipitates were soluble in sodium

. @ solution, and those produced by hydrochloric and njty;
acxd.s, were soluble in an excess of the acid, but that oiy o
acetic acl.d, Wwas not noticeably soluble in an e;:cess Theg en'b'y
tate obtamfad with nitric acid, did not dissolve on ;varmiupre:lp'l-
Ei}i,en (;a;‘se;hvzlth ts,uc.h precip.itates yie‘lded by proteoses. T}i resalcs-
Sk a(:lx in?.ct was slightly acid, but it was not possible to
S ything therefrom, by the most careful neutralization,

Wwhole solution was then treated with 75 Per cent. hydro-

chloric acid ; the precipi :
Btk 5100 ’ precipitate thus formed had the following com-

was treated with

PHASELIN, Preparation 31.

Ash-free.
Qarbon _____________________ 49.91 51.98
Hydrogenoifos Do 0 4 6.55 6.82
Diitrogengaeri | oy 0 s 7 13 95 14.53
Sulphur } :
oS e I R s s A bl
Aahon SURDIVE TRy 4.00

100.00

t"iOThe .p;empltate from which'3l was derived, after this extrac-
0 with water, was but slightly soluble in sodium chloride
solution, and was 'therefom treated with 2. per .cent. povash-
;;;:;(tlerc. 'tl_‘he xiesultmg solut:ion was filtered clear, and hydrochloric
et au 10us‘y added, until a precipitate formed which was col-
ected on a filter and treated in the usual manner. When dr
this preparation, 32, weighed 3.3 grams, . .
The filtrate from 82 was further treated with -2 per cent. hy-

drochloric acid, and a ipi
7 second precipitate obtained whi i
0.6 gram ; preparation 33, i veister

T
il
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PHASELIN, Preparation 32.
L 24 U1 Average. Ash-free.
__________ 51.14 51.74 51.74 52.65
_________ 7.04 7.00 7.02 7.14
___________ 14.89 At 14.89 15.15
} __________ 195.06
_____________ 1.78 1ptd 1.78 RS
100.00
PHASELIN, Preparation 33.
Ash-free.
OZON ---cmoe cmmmmmmmn 14.24 14.85
4.12 Lt

preparation was made by extracting 100 grams of
with 100 cc. of 1 per cent. sodium chloride solution,
ing the insoluble residue with 100 cc. of the same solu-
lied in successive portions. The entire extract was then
pearly clear, and dialyzed into alcohol. The alcohol of
. vessel was frequently renewed, and the process was
until practically all the proteid matter had separated.
itate was then filtered off and extracted with 1 per
jum chloride solution. Much of the substance remained
d. The solution was filtered clear and dialyzed again,
of 0.85 sp. gr. which was renewed once during the pro-
e precipitate resulting was filtered off and washed with
hol, absolute alcohol and ether and dried at 110°. Its
lon was as follows:—

PHASELIN, Preparation 34.

Ash-free.
o A 46.49 51.38
en .. 6.25 6.91
A S 13.27 14.67
Sulphur } __________________ 97.04
Oxygen 8
________________________ 9.53 Ay
100.00

fder to obtain a purer preparation of the proteid by this
200 grams of bean meal, first extracted with petroleum-
were treated with 1 liter of 1 per cent. sodium chloride
and after squeezing out, the residue was mixed with
iter of the same solution and again squeezed. After
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standing over night, the turbid extract was decanted and dialyzeq
in alcohol for three days, the alcohol being once renewed. Thig
treatment precipitated nearly all the proteids, which were col-
lected on a filter, and after the solution had run off, the precipi.
tate was suspended in } per cent. sodium chloride solution, filtereq

oft and washed with the same ‘solution. The clear filtrate anq

washings were then dialyzed into alcohol until a considerable
precipitate had formed which was filtered off and washed succes.
sively with 50 per cent. alcohol, stronger alcohol, absolute alcoho]
and ether and dried over sulphuric acid. It was then almost
wholly soluble in water, but after drying at 110° it became insol-

uble, and was washed with water, alcohol and ether and again
dried, 35.

PHASELIN, Preparation 35.

1 % 1I. Average. Ash-free.

GALDON 55 b bae L E 49.01 RS 49.01 51.37
Sydrogentas R STy Ly - 6.77 ik 6.77 7.10
INTrapen o Lol L 14.26 13.82 14.04 14.71
Sulphur % _______________ LY el Wk 26.82
Oxygen
7l g AR LR ROA e 1) TR | 4.58 L b 4.58 ot

100.00

Another trial was made by treating 400 grams of bean meal,
previously exhausted by benzine, with 1 per cent. sodium chlo-
ride solution, dialyzing the extract for 24 hours, and filtering off
the precipitated phaseolin. The clear filtrate after standing over
night, deposited a considerable quantity of proteid, but the solu-
tion with this deposit was returned to the dialyzer and left for
two days longer, when it was filtered, the precipitate washed
with water, alcohol and ether, dried over sulphuric acid, and 6
grams of preparation 36, obtained.

PHASELIN, Preparation 36.

Ash-free.

(074t Lo C SRR S0 B OSSR SR ) -1 50.44 51.41
T T PR N SN e 1.5 7.14 7.28
SNsfeogon |4 D sl G s L G DT IR 14.31 14.59
Sulphur ____. RN it O St | 0.46 0.47
(05537 SRS BN e WE SRR | o) ¥ il 26.26
e 5 el SRR S N0 N (LT o L ) 1.94 et

100.00

te from pre
which was renewed every 24 hours

d 1.60 grams, 37.

e PHASELIN, Preparation 3%.
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paration 36 was then dialyzed into dis-

for several days.

the solution was filtered and the precipit?.te vS'asheId
va]cohol and ether and dried over sulphuric acid. It
¥

X 1I. Average. Ash-free.

15 51.38 51.22 51.30 52.19

e M 7.25 6.99 7.12 7.24
"-“"""":_ 14.62 e 14.52 14.79

}- -------- : AT B0 S h T
_____ 1.83 1.61 1.72 SNE

b ' 100.00

o preparation, 38, was Pade in the
ad the following composition:—

PHASELIN, Preparation 38.

same manner as

Ash-free.

e 50.20 51.2%7
--------------------------- 7.07 7.22
ke 14.02 14.32
T 0.50 0.51
A . A 26.68
B T 2.06
100.00

, gave no more precipitate. The solu
with ammonium sulphate, and the

now had a volume.of about 400°° was

trace of substance separated. Thig w
rfectly clear solution gave the following

quantity, and the addition of some s

dialysis in distilled water, of the filtrate from prepara-

tion was therefore
precipitate so pro-

tered off and dissolved in distilled water. This solution

dialyzed for some

rst in river water, and afterwards in distilled water, but

as filtered off, and
reactions :

ation with sodium chloride produced no precipitate until
acid was added. Acetic acid in the absence of salt, gave
pitate. Nitric acid gave a turbidity when added in con-

odium chloride pro-

1o further precipitation. Sulphate of copper gave no pre-
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cipitate. This solution when heated became turbid at 5%°
particulate at 63°. o

The entire solution was therefore hedted to 70° in a Wwater
bath which did not exceed this temperature, and after 2 hourg
filtered from the separated coagulum. This was then Washed’
with distilled water, alcohol, absolute alcohol and ether, ang
dried over sulphuric acid. “It. weighed 0.48 gram. Before dry-
ing, this coagulum dissolved readily in 2 per cent. hydro-
chloric acid, and in dilute potash solution, and gave a violet
reaction with sulphate of copper and caustic potash. The filtrate
from this coagulum gave a farther small coagulum when heated
at 70°, for some time longer. This was filtered off, and after
treating in the same way as the first coagulum, was added to it.
The total amount of coagulum, preparation 39, amounted to 0.63
gram, and after drying at 110° was found to contain, ash-free,
15.28 per cent. of nitrogen.

The filtrate from 39 was then dialyzed into alecohol, and the
solution thereby concentrated. On adding an equal volume of
strong alcohol, the proteid was precipitated. This was filtered
off, washed with absolute alcohol and ether, and dried over sul-
phuric acid. It then weighed 0.72 gram which shows that the
proteids had been almost wholly precipitated by dialysis and
coagulation.

This substance gave a nearly clear solution with distilled water,
not made clearer by adding a few drops of sodium chloride solu-
tion. With caustic potash and sulphate of copper, a pink color
was developed which had a distinct violet tinge, and was by no
means so red as that given by pure proteoses and peptones.

The aqueous solution heated to 85° gave a flocculent coagulum
which apparently, represented most of the substance. From this,
it would appear that true proteoses are present in extremely small
amounts.

Dried at 110° this preparation, 40, contained, ash-free, 13.60
per cent. of nitrogen. Being thrown down by strong alcohol, it
could scarcely be pure, and the nitrogen determination is only
of value, as indicating that the coagulum mainly consisted of
proteid.

Of these preparations, 25, 27 and 32, are unquestionably mix-
tures of phaseolin and phaselin. Excluding these three and also
39 and 40, evidently impure, the remaining agree fairly well, as
is shown by the following table:

anq
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. SUMMARY OF ANALYSES OF PHASELIN FROM THE KIDNEY BEAN.

26 28 29 30 31 33

Bt BRI i B8 £ T BRI L
"""""" R8T s TSRS
T 45T 1448 1481 1484 1453 1485
SURINETT T SRR R R

______ 16000 ... 100.00 10000 ...

34 35 36 37 38 Average

. p188 5131  5L41 5219  BL27  51.60
______ 691 710  T.28  7n.24 22 .02
_______ 1467 1471 1459 1479 1432  14.65
------- 0.47 { 051 049
""""" iR B 5D { 26.25 } ApTS 26.68  26.24
100.00  100.00 100.00 100.00 100.00  100.00

ig probable that these analyses pretty closely rePresent f,he
, composition of this proteid, the various preparations having
) made under such diverse conditions as to exclude the pos-
of their being mixtures of the phaselin with non-proteid
ances.
parations 26 and 28 were precipitated by heat, 29 and 30
id. Preparations 31, 34 and 35 were thrown down by
o1, extracted by water from the precipitate so produced,
separated from the solution—381 by acid, and 34 and 35 by
is in alcohol. Finally, 36, 37 and 38 were obtained by
onal dialysis in water. '
here is some difficulty in deciding to what class of p'rotelds
elin should be assigned. It most nearly agrees with the
bulins, being precipitated by dialysis after nearly all the salts
emoved, and thereby largely converted into an insoluble
1. Complete precipitation is not accomplished, even b}t pro-
ged dialysis in distilled water, and it may be questioned
her the precipitation that occurs on dialysis in water, is not
result of transformation into “ albuminate.”
itric acid in sufficient quantity gives a precipitate which, on
ming, does not dissolve in the manner characterizing pro-
8. Saturation with sodium chloride, gives only a slight pre-
ate, but further addition of acetic acid, occasions an abun-
Precipitate. With copper sulphate and caustic potash, a
b color is produced.

.
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The coagulum produced by heat, dissolves in 4z per cent,
hydrochloric acid when heated to 80°. The temperature gz
which coagulation commences, varies with the amount of saltg
present, a turbidity usually appearing.between 40° and 50° i,
solutions which have been dialyzed uiitil the greater part of the
phaseolin has been separated. The. 10 per cent. sodium chloride
extract of the bean meal, bedame turbid at 52°-55°, flocks form.
ing at 68°-70°. The aqueous extract of the meal, heated to 60°
gave a turbidity but slightly increased by boiling. When 1¢
per cent. of sodium chloride was added to the aqueous extract,
turbidity occurred at 37° and flocks formed at 52°. The coagula-
tion of this proteid by heat, proceeds very slowly and is com-
pleted only by very prolonged heating, for days even, at a tem-
perature considerably higher than that at which flocks first
appear.

Amount of Proteids in the Kidney Bean.

The quantities of these two proteids occurring in the kidney
bean cannot be accurately determined, owing to the difficulties
encountered in separating them. An approximate estimate is as
follows:

1. A sample of freshly ground air-dry bean meal yielded by
combustion, 3.785 per cent. of nitrogen. Considering all the ni-
trogen to exist as proteids containing 16 per cent. of this element,
the proportion of proteids in the bean meal would be (3.785 X
6.25=) 23.65 per cent. '

2. Twenty grams of bean meal were treated repeatedly with
10 per cent. sodium chloride solution, until no more proteids
could be extracted. The residue, after washing with water,
alcohol and ether, weighed air-dry 11.41 grams and contained
1.877 per cent, or 0.214 grams of nitrogen, equivalent to 1.338
grams of salt-insoluble proteid, which amounts to 6.69 per cent.
of the meal. The salt-soluble proteids were accordingly (23.65—
6.69=16.96) 17 per cent. of the meal. !

3. In making preparations 4, 5, 6 and 7, p. 190, the phaseolin
obtained from the salt-extract amounted to 14.77 per cent. This
when weighed was not altogether pure or dry, but on the other
hand, a part of this proteid existing in the salt extract, was not
recovered, so that it may be fairly assumed that the meal con-
tains about 15 per cent. of salt-soluble phaseolin. This deducted
from the 17 per cent. of total salt-soluble proteids, leaves 2 per
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UNT OF P
phaselin, reckoned water-free, other proteids being
n very minute quantity. iy
preparations 36, 37, 3? and 40, pp. 204-6 were ob-
om one and the same portion, 400 grams, of bean' meal,
<eolin had been as completely removed as .practl(':able.
arations after drying over sulphuric. acid, Welghed
g]y 6.00, 1.60, 0.63 and 0.72 grams, their total W'elglft
95 grams, equal to 2.24 per cent. of the meal. Their
ye nitrogen content was 14.54 per cer}t. very nearly '?hat of
. Making liberal allowance for impurities a,.nd incom-
ng, they represent about 2 per cent. of phaselin.

nty grams of bean meal were extracted as complet(?ly as
with -2 per cent. potash-water. 'Ijhe washed and air-dry
‘weighed 11.27 grams, and contained 0.91 per cent. or
ams of nitrogen, equal to 0.611 grams of (water-free)
Jt;"mj‘e)oluble in alkali, or to 3.06 per cent. of the meal. The
luble proteid amounted therefore to (23.65—3.06=20.59)
. cent. of the meal. i :
pages 193-4 is recorded that the proteid msoh}ble in salt
i per cent. potash, 15, contained 16 per
' nitrogen and accordingly had nearly the composition of
. It is, therefore, probable that the proteid undiss?lved
olution, is phaseolin. On this assumption, the Fldney
umined, contains about 21.5 per cent. of phaseolin, and
per cent. of phaselin. :
he foregoing data are summarized as follows :—The ¢ white

2 field bean ” contains approximately.

2 per cent.

hagelin, salt-soluble . -. - oocceeeecommaonnmnnnn-
1 5 113

haseolin, salt-soluble
olin? salt-insoluble, alkali-soluble
haseolin ? insoluble in salt and in % per cent. alkali 3

e S

ze, Steiger and Maxwell have §tated * that 10 per cent. of
rogen of the seeds of the horse bean (Vicia Jfaba) the
and the pea, exists in non-proteid form. Should such prove
the case with the kidney bean, then its total proteids would
t 21 per cent. instead of 23.5 per cent.

* Versuchs Stationen xxxix, 306.

14
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CONCLUSION.

The kidney bean contains two globulins characterized by great
solubility in very dilute saline sdlutions, and by yielding precj il
tates with acids which are sgluble in sodium chloride soluti(,n&
One of these globulins, phaseolin, probably forms about 20 per
cent. of the seed, and has the following composition, which is the
average of analyses of 24 different preparations :—

eference to the proteids of cottonseed which we can
}rde by Ritthausen in 1881 (Jour. f. pralft. Chemn.,
who stated that he had been unable to obtain crystals

on
Phaseolin. atter from this seed and also that he would so

Carbon

__________________________________ Nl s completed investigations O.f the pmte‘ddb()d;: Zisﬂ:z
Hydrogen _______________________________ 6.84 \f.af several Ot‘her seeds Wh“':h he name- g (:)Sllbse'
NI oganiiL L bdlig ¥ sl 81 ) s 0 16.47 . of the other seeds mentioned by hlm W-ZYat,in t0
Sripihne ek DASMEEIRIEN S 30, A 0.56 jshed, but we have not fO“,“d apything 1 a egfeel
G L T e e 23.55 onseed. Since so long a time has elapseh,. ke bisd
100.00 assuming that Ritthausen has abandoned his inte

orting the results of his investigation. Th; 1?1}1):;;
cottonseed meal has assumed as 2 cz}ttle-foo of i

s it desirable to understand its chemlca} co'mposmc'n;
as regards the nitrogen compou.nds which it coEtamd
y. Oar results are not as satlsfactor.y as we :ﬁ)‘eh
undertook this work but we have decided to publis

stand and shall endeavor to make them more corlrll-
e future. The difficulties encountered are due to the
substances which render filtration of Fhe extracts
slow and to the large amount of c.olormg. mattelr;
".m the seed together with the proteids, which cou

d only with difficulty and large: loss of subsmnceii
al used in our investigation consisted pfn't,ly of see

' the cotton had been removed, but which otherwise

This is the proteid described by Ritthausen in 1884, to which
he assigned very nearly the same composition as that above
given.

The other proteid, phaselin, is much more soluble, remaining in
solution after the phaseolin has separated. It is slowly coagu-
lated by heat at temperatures varying with the amount of salts
present and the rapidity of heating. It is precipitated by acids,
on prolonged dialysis yields insoluble or albuminate modifica-
tions, and has more nearly the properties of a globulin than of
any other recognized class of proteids. It has an unusually low
nitrogen and high oxygen content as shown by the subjoined
average of the analyses of 11 different preparations :

Phask ondition in which it was harvested. We SePa‘:te%
A from these seeds by chopping them in a WOOdhe " ;:2_
YarbBont L ULl LT i S e e 51.60 out the largel‘ fl-agment,s of husk. We thus
Byfragen str e Lo et W B G 7.02 ; hulls. This meal
Nitrogen 14.65 obtaining meal nearly free from y he oil b
e A a1 in & mortar and freed from most of the ol by
(55§77 i Ay RER AR £ 1 e O | 0 R PRl 26.24 with benzine and from benzine by drymg ,“‘ pes
perature of the room. Samples of commercial cotton
100.00 '

om which the oil had been expressed by the usual

e also used and gave the same result when'extracted,

fore in the following account of our experiments, no
on is made of the origin of the meal employed.

In addition to these two globulins, the extracts were found to
contain an extremely small amount of proteose.
May, 1893.
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_as long as any proteid could be ex.tracted. The extract
. s were saturated with ammonium sulph.ate, the pre-
! "“' duced filtered off, dissolved in dilute sodium chloride
4 G‘ and dialyzed for four days. The solution was then
m the dialyzer and the precipitated glolf)ulm filtered
»d with water, alecohol and ether, and dried over sul-
4d. There was thus obtained 7 grams or 14 per cent.
ellowish proteid which when dried at 110°, had the
n given below, Preparation 1. . ‘ ;
preparation was made by Lreatmg' 100 gla'tms 0

3 liters of 20 per cent., sodium chloride s?lutlon for
nd, after filtering, saturating the extract WIFh ammo-
hate. The meal-residue was again treated with ?O per
m chloride brine and after filtering the extract, it was
with ammonium sulphate and added to the first. .

mmonium sulphate precipitate was ﬁltere.d o.ff and dis-
' 10 per cent. sodium chloride solution, y1el(.]mg a deep
d. This was filtered clear and dialyzed till fre(? from
s when the precipitate was filtered off and treated in the
av. There resulted 15.83 grams of globulin of a slightly
color which had the composition stated below, Prepara-

a. Fxtraction with Water.
100 grams of cottonseed meal were extracted with 3 liters op
distilled water and the filtered extract safurated with ammonjyy
sulphate. The small precipitate so produced was filtered o
dissolved in water, the solution filtered clear and placed in &j
dialyzer. After remaining a week in running water no Pl'%ipita.‘,
tion occurred, showing the absence of any mnotable quantity of
globulin soluble in the dilute saline solution produced by thee
salts of the seed with the water used in the extraction. The
dialyzed solution gave no immediate coagulum on boiling,
proving the absence of albumins. The solution was then evapo-
rated over a lamp and, after boiling some time, a light, bulky
coagulum gradually separated. = When the solution became quite
concentrated, the coagulum was filtered off, washed with water,
alcohol and ether, dried over sulphuric acid and found to weigh
0.25 gram. The filtrate from this coagulum was evaporated to
small volume on a water-bath and precipitated by pouring into
absolute alcohol. The precipitated proteid was then washed
with absolute alcohol and ether and weighed, when dry, 0.40
gram. Accordingly, 0.65 per cent. of the oil-free meal, consisted
of water-soluble proteose-like matter. The amount of this sub-
stance was so small, and the difficulty of preparing it in a state
of purity so considerable, that it was not further examined.
Other experiments, both with water and saline solution, fully
confirmed the results here described and left no doubt that the
amount of water-soluble proteid is very small.

preparation was obtained by extracting 100 grams of
water and then treating the residue with 20 per cent.
oride solution. J
alt-extract was filtered, saturated with ammonium su.l-
otherwise treated in the manner already described in
preparations 1 and 2. Only 8.39 grams of globu.liu were
q indicating a conversion into the insoluble modification,
L contact with water.

mposition of this preparation 3, is shown by the follow-
eS.

b. Hxtraction with Sodium Chloride Solution.

When treated with 10 to 20 per cent. sodium chloride solution,
the cottonseed meal yields a slightly acid extract of a yellowish-
pink color which is viscid, and difficult to filter. When heated
slowly, this extract becomes turbid at 44°, flocks, in, small

amount, separating at 64°. Filtered after heating to 70°, the Corrox SEED GLOBULIN.

solution becomes turbid when heated again to 70° and flocks in 1 L ’ . Kans ‘ ¥ Ash-
larger amount separate at 93°. R A free| LI ,A:', s ks a5 ;;L;'I

Saturation with sodium chloride gives a slight precipitate. 5186 ... 51.85 51-91‘51'7: "2'8? 061.88 e ans
Dilution of the extract with water yields an abundant precipitate R R

Sig ; - ; k 802 1812 1807 18.09/17.00 18.15 1803 18.07/17.93 17.97
which is redissolved on warming and again separates in the form B 06s o0cel 061 ... 06T o06r[onl 0.

of spheroids when cooled. B goks| .. ... ... 2253).... 2281

50 grams of oil-free meal were extracted with 10 per cent. B 611 .oy L. 021 L..-]0.22  ----
sodium chloride solution, and the meal washed with the same

——

\
100.00| 100.00 | 100.00
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The properties and composition of this substance are so similgy
to those of the vegetable vitellin found in the seeds of figy
hemp, wheat and. other seeds, ip seemed probable that the threé
preparations just described were not entirely pure and t
freed from all foreign matters they would agree more CIOSely
with the globulin of the seeds just named. Three preparationg
were accordingly made, substantially in the manner already de.
scribed and, after drying “over sulpharic acid, they were redis.
solved in 10 per cent. sodium chloride brine and the resultin
clear solutions were dialyzed. The globulin thus reprecipitated
was filtered off, thoroughly washed with water, aleohol and ethey
and when dried at 110° analyzed with the following results :

hat jf

CorroN SEED GLOBULIN. EDESTIN.

4 ‘ 5 ' 6
Ash-free. Ash-free. J K, II. Av. Ash-free,
Carbon _..._. 5159 5176 51.56 51.93 | 51.68 51.58. 5163 52.05
Hydrogen .... 6.68  6.70 | 6.92 697 | 711 692 697  17.02
Nitrogen .. _ 1872 1878 | 18.40 1852 | 18.66 18.40 18.53 18.68
Sulphur ______ 075 0.5 | 0.50  0.51 \ 0.68 1 :iis+10.66 0,68
Oxygen ..._.. EPSERTEE s DI SR 7 1 A RIS e vels 21.08
Aah L RO N 7 RSNSOI
100.00 | 100.00 | 100.00

We next attempted to detect the presence of other globulins
in the sodium chloride extract. One kilogram of cottonseed meal
was extracted with 10 per cent. sodium chloride solution and as
the extract alter straining through cloth was quite concentrated
and could not be filtered, it was shaken with ether so as to
remove oil and other substances soluble in that liquid. On stand-
ing, a part of the aqueous solution separated, leaving a super-
natant layer consisting of an emulsion which long standing failed
to resolve, Addition of alcohol, instead of breaking up the emul-
sion, transformed it into a jelly-like mass of considerable solidity.
The unemulsified part of the extract, after standing some time, was
decanted and dialyzed free from chlorides. The dialyzed solution
was allowed to stand until the globulin had deposited when the
supernatant liquid was decanted. The separated globulin was
treated with 10 per cent. sodium chloride brine and the solution
filtered very nearly clear. This solution was then dialyzed for
18 hours, during which time a large precipitate formed which
was filtered off, washed with water, alcohol and ether, and when
dried over sulphuric acid weighed 23.63 grams, Preparation 7.
The filtrate was found to be practically free from proteids. The

| 15
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recipitati f the globulin con-
A from the first precipitation 0
m:::oznt of very finely divided substance ;ha;w}:)t;li(:
i i i refore added whic -
i odium chloride was therefore ac
Am:i?l:d globulin. The solution was next sattga(;?sd
he s}l:g sulphate and the large precipitate ﬁlteredd? l, i
omt r. the solution filtered perfectly clear,. and dia 3(71 A
.. It was then removed from the dialyzer an lad
: ‘::ﬁ antil the suspended globulin had m;)]st,ly Z'e:;:ei :
. § the sedil
i i then decanted from
e 801‘1“0‘_1 y leohol and ether. After dry-
washed with water, alcoho i
19't':;flrhuric acid it weighed 8.58 grams. Prepalatlon 0%.-
y pdecanted from 8, after repeated filtration was
'ﬁonand was again dialyzed. After several days a vergr
o itate formed which when subjected to the usual trea(i
"”Il)led but 0.82 grams. This was much. colorefi.an
lgim ure. The solution filtered from this precipitate
' *ﬁurateé)wibh ammonium sulphate and yleldled o:ly ;ZE;Z
i sist mostly of pr -
recipitate which appeared to consis . :
TP"{::E; obtained by shaking the original extract Wllt.h et,}i‘ei:,
tanding some days gave 1o evidence of resolution. p re
ke 3 d thrown on a nlter.
was therefore broken up an ; .
3 x:;?running Gltrate was obtained which was dllalyze?
aqs and deposited a globulin, that, after the usua'trea :
w‘eyigbed 8.43 grams. Preparation 9. All these prepara
,. were analyzed with the following results :
)
b Corrox SEED GLOBULIN. KEDESTIN.

i} | : ‘ g h-free
| -free. sh- g
1I. Av. Ash-free. Ash

5115'9 51.45 51.52 51.75 | 51.38 51.44 51.10 5;.':2;
------- 7.04 670 687 690 | 6.70 670 6.85; 18.55
------- 1846 18.11 18.14 18.82 \‘ 18.49 18.51 }12.;1}0 0.60

--------- ; SG U IRE S 0. }
---------- BT 2(1) gz i, ! Tkt o AL Y|
---------- TN (08 1 1 RN 1 7 R o

B 046 ... 046 - |

100.00 | 100.00 | 100.00

o first three preparations were

quite pure and the extract last made aﬁ:ords. satisfactory Z;

o that no other salt-soluble globulin exists in the cottonfsthe
eworthy amount. In the following table the analyses o

vpl'eparations may be compared together.

above analyses show that th
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SUMMARY OF ANALYSES OF COTTONSEED GLOBULIN. EpEesmy,

4 5 6 7 8 9 Averggy
Carbon .... 5175  51.93  52.05 5175 5144  51.33 513731'
Hydrogen _ 6.70  6.97 .02 ,890 670 6.9 6.8
Nitrogen... 1878 1852 1868 1882 1851 1855  1gg,
Sulphur ... 075 050  0.66, 0.61 % 2305 060  ggq
Oxygem.... 2202  22.08 2169 21928 22.61 995
100.00  100.00 100:00 100.00 100.00 100.00 100,09

The table subjoined shows that this substance agrees in com.
position with the vitellin which exists in the seeds of wheat,
maize, hemp, castor bean, squash and flax. As the properties of
the preparations obtained from all these sources are substantially
alike, there can be little doubt that one and the same proteid
exists in them all. For this body we adopt the name Lidestin,
from the Greek edec70s, signifying edible, in view of its occur-
rence in so many important food-stuffs,

CoMPOSITION OF EDESTIN FROM VARIOUS SEEDS.
Wheat

Maize Hemp Castor Squash Flax Cotton

. kernel, kernel. seed. bean. seed. seed. seed.

Carbon _._. 51.03 51.71 51.28 51.31 51.66 51.48 51.71
Hydrogen-. 6.85 6.85 6.84 6.9 6.89 6.94 6.86
Nitrogen_-_ 18.39 18.12 18.84 18.75 18.51 18.60 18.64
Sulphur.. .. 0.69 0.86 0.87 0.76 0.88 0.81 0.62
Oxygen---- 23.04 22.46 22.1% 22.21 22.06 22.17 22.1%
100.00 100.00 100.00 100.00 100.00 100.00 100.00

The considerable differences in carbon and nitrogen in the
above analyses amounting in the extreme cases to 0.7 per cent.
are, in general, not greater than the discrepancies between
analyses of preparations from the same seed. In the seeds of
wheat and maize, other water- and salt-soluble proteids occur in
considerable quantities and it is probable that the crystallized
preparations obtained from hemp, castor bean, squash and flax
more truly represent the composition of edestin than the amor-
phous or spheroidal substance yielded by the cereal seeds.

The slight differences in the deportment of solutions of these
preparations of edestin may be reasonably attributed to admix-
tures of traces of other proteids.*

c. Bxtraction with Potash-water.
After extraction with water and sodium chloride solution @
considerable amount of proteid was always found in the residual

* See paper on Crystallized Vegetable Proteids, by T. B. Osborne, Am. Chem.
Journal, xiv, p. 688.
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d by £ per cent. potash solu-

i teid thus extracted in a
ts to obtain the pro :
a1?;‘3I:;lliﬁ‘i;hert,o entirely failed. Much colorm.g1 flsla;t;ir
av i i hen the proteid 1 -
line solutions, and W =
k. thed(?g: ::ith it and ::annot be removed by any pro
ed es )
itherto applied.
AVe }}:llthet;'epafe%, the alkaline extracts, as W.ell asut,h;
lf:::edyw}')ith the alkali, are of a brl%btkreddxsg gliaﬁ ‘
- ; he air they rapidly darken an
. matter is also extracted
: ish-black. So much gummy ‘ :
e ::)?utions that it is almost unpossn.bledtomﬁlt,zln :1};:;
v r i were obtained, the
a result no preparations e i
hed any light on the compos
wﬂlripiesented. The residue of meal.after treatment
still contains a notable quantity of nitrogen.

could be partly remove

ounts of the different Jforms of proteids in Cottonseed.

sadv shown, the proteid matter of cottonseed solluble Lr;
‘ nsiZts a.lmos’t wholly of proteose. Making dfgl}ﬁl ow::nt
i his does not exceed 0.75 per cent.
slete extraction and loss, t .
';:ee meal. The highest yield of globulin recovered 1111
: ; % ;
‘ ing extractions was 15.83 per cent. of the oil-free rr;ete é
ained 42.3 per cent. of the total nitrogen. Aftc?l 1eg)e e
n with potash water, the residue contained, 1;1 ttil ewm1
traction was most complete, 11f.4 hpert (;etlxt.n ;)tmg :n i
i » cent. of the tota
showing that 88.6 per cen had,
i olved gThe difference between the percent.agte oft ndm;)y
& ‘ i i lutions and that extracte
oved by sodium chloride solutio ulh
tash, rse,\,presents the proteid dissolved tfyhpoba::Swoa:ds
is not soluble in saline solutions, and: whic }(:lor it,lio i
per cent. of the total nitrogen, assuming all this nitrog

resent in proteid form.

¢ data may be tabulated as follows:—
k. Per cent. of—

; il- Total

%li:fédl‘;%&al;‘ g\gal. nitrogen.

0.75 2.0

------------------------------ 42.3

i 5.83

soluble proteid. Edestin..------ ---- 1 o
-sojuble and salt-insoluble proteid -- S 114
id ingoluble both in salt and alkali.-- Ha ol
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METHODS TO DETERMINE THE '
A AVAILABILIT
ORGANIC NITROGEN IN EERTILIZERS, b

I. PEPTIC DIGESTION. RESULTS OF
A F OUR FORMER
MENTS.  * CXPERE

In the Report of this Station for 1885, pp. 115-131, is
count of experiments on the sofubility in pepsin-hvdroch’lorian e
of_ such organic nitrogenous matters as are commonl usc(;m{d
mixed fertilizers and also of certain materials whicﬁ t}i5 b
known to be very inferior as sources of nitrogen to cro s’ S
put upon the market for use as fertilizers. A
an’;‘lghcon(;lusions from our experiments and those of Drs. Shepard
s a:zfaé) 1,1(());; :predecessms in this work, were given substan-

“1. The nitrogen of dried blood (red and black, 4 samples)
cotton seed (4 samples), castor pomace and maize riefuse (e:}:ch 1,
sample) was in every case soluble in pepsin-hydrochloric acid, b
24 hours digestion, to the extent of 75 per cent. or more ¢

2. The nitrogen of fish (10 samples), dried animal mat:cer (tank-
age, horse meat, etc., 3 samples), and of bone (20 samples), was
In every case soluble to the extent of over 52 per cent. ’

3. .The nitrogen of leather, steamed or extracted by benzine
Was in no case soluble to the extent of over 36 per cent. That o%
lvlv(;rsrtl‘eshav(;ngs, l;one dust, ground horn and hoof, cave guano, felt

and wool waste ider
B ik ste was considerably less soluble than the

4.. :I‘his method divides the organic nitrogenous matters used in
fertlllzefs into two classes. In one more than one-half of the ni-
trogen is soluble, in the other scarcely more than one-third is
solul.)le. To the first class belong all the materials whose nitro-
gen is known to be readily ¢ available’ in the usual sense. Of the
sec?nd class, the most soluble are leathers variously man.ipulated
Whl.c!l are comparatively valueless as ingredients of commerciai
fel‘tlllZE.I‘S. T9 some extent this method is therefore a measure of
the agricultural value of nitrogen. How far it is a measure must
be determined by vegetation-experiments under accurately con-
tro!led conditions, in which nitrogen is supplied in the same ma-
terials which have been tested by digestion-experiments.

In the mean time the method has decided value because in
many cases it will distinguish in mixed fertilizers between such
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AVA

neral sense of practical farmers accepts

' pitrogen as the ge
e same tribunal condemns as inert.”

able and such as th

| {1, PEPTIC DIGESTION. TRIALS MADE IN 1893,
a. Tag METHOD.

minary to the tests of mixed fertilizers in 1893 and in
o still further prove the method and to compare the effi-
- of the pepsin now obtainable with that of the pepsin used
‘experiments of 1885, certain raw materials containing nitro-
e first examined.
| raw materials the method pursued was as follows :
gram of the substance, pulverized to pass circular holes
) diameter, was brought into a 150 ¢.c. flask, with 100 c. c.
-hydrochloric acid solation.®
 solution was prepared by mixing 5 grams of Parke and
pulverized pepsin (guaranteed to dissolve 2,000 times its
of coagulated white of egg) in 1,000 c. c. of hydrochloric
luted to a strength of two-tenths per cent.
flasks containing the weighed substance together with pep-
ution were kept for 24 hours loosely corked in a water-bath
a constant temperature of 40° C.
e end of the 2d, 5th, 8th and 11th hours, 2 ¢. ¢. of a ten
nt. hydrochloric acid solution were added.
fter twenty-four hours’ digestion the contents of the flasks
filtered and nitrogen was determined, by the Kjeldahl
od, in the washed and dried residues.

ESTION OF RaAw MATERIALS MOSTLY OF KyxowN Goop
QUALITY.

ound Bone.—The nitrogen of eight samples of fine, clear,
bone, presumably the ground sawings and shavings from
manufacture of bone and “ivory” goods, had an average
ility of 96.5 per cent. The highest observed solubility was
the lowest 94.3.
e average nitrogen-solubility of the other 21 samples of bone,
included raw and steamed bone as well as bone from glue
tories, was 88,9 per cent. The highest solubility was 97.1, the

‘This digestive solution will be commonly referred to as pepsin simply.
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lowest 69.2. A single exception to the above statement wag o
sample sent to the Station as “ Preston’s Ground Bone,” No.
3750. It was a mixed fertilizer containing 8.52 per cent. of
nitrogen, 7.33 per cent. of phosphoric acid and 3.50 per cent. of
potash. The nitrogen-solubility of“this sample was only 59.7 per
cent. The sample gave reactions which are characteristic of
leather. eriafend 8

Dried Blood.—A sample of “English Dried Blood” had g
nitrogen-solubility of 94.2 per cent., one of black blood of 83.8
per cent. 5

Tankage—In three samples the average amount of nitrogen
dissolved was 73.6 per cent.; the highest 82.1, the lowest 66.2
per cent.

Dry Ground Fish.—The nitrogen of two samples was soluble
to the extent of 75.6 and 75.8 per cent.

Ammonite—The nitrogen dissolved from a single sample was
78.2 per cent.

Cotton Seed Meal.—The average nitrogen-solubility of five
samples of decorticated upland meal was 86.4 per cent. The
lowest solubility was 81.4, the highest 91.6 per cent.

The nitrogen-solubility of three samples of undecorticated “ Sea
Island ” meal was considerably less. The average solubility was
77.7 ; highest 82.6, lowest 74.3 per cent.

Castor Pomace.—The average nitrogen-solubility of four sam-
ples was 88.5 per cent. ; highest 90.0, lowest 85.7.

Linseed Meal.—The solubility of the nitrogen of one sample
tested was 83.8 per cent. The nitrogen of a mixed fertilizer,
3853, in which linseed meal is used as the source of nitrogen, had
a solubility in the pepsin of 87.7 per cent.

Pea Meal.—The nitrogen of a single sample was soluble in
pepsin solution to the extent of 92.2 per cent.

¢. DigEsTION 0F CHEAP ‘““AMMONIATES,” USED AS ADULTERANTS.

The following are results of tests made on samples of certain
suspicious articles which were offered to “the trade” during the
season of 1893.

We are credibly informed that in many places where tanning
or boot and shoe making are large industries, the hide and leather
seraps are bought up and “ manufactured ” for the fertilizer trade.
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st two kinds of material put on the markfat, from
One consists of tanners’ refuse, from which th'e
i d and which is then pressed in bags. This
Another consists of leather chips which,
d, are made brittle by acid or
not unlike dried blood in ap-
he smell of leather and where
e odor of this solvent
Thousands of tons

‘e are at lea
gources.
is first extracte
enuff-brown color.
ease has been remove
This stuff, when ground, is
nce, but when unmixed has t
e has been used to extract grease, th
es evident on pulverizing the leather.

material are manufactured yearly. :
vious forms of wool waste, as well as horn and hoof mea

so known to be in the market and are often sold under the
of “animal matter” or ¢ tankage.” ‘
articles examined are briefly described as follows: e
L &Animal matter, running about 10 per cent. ammonia.
$2.50 per unit of ammonia, March 25, 1893. :
Tankage.” Price very low. Its appearance is much .llke
- dried blood. It smells like leather and when pulverized
‘ faint odor of benzine. ! .
“Sample of 50 tons fine ground Animal Matter, testing
$2.40 per unit f. 0. b.”

v de in Philadelphia to amount of 300 tons
e . i Price $2.40 per

“Fine Ground Animal Matter testing about 10 per cent.
nia. 6080 tons at $2.50 per unit ex. steamer N. NI
“TPankage.” $2.50 per unit ex. ship.

“Ammonite, Type A. Testing about 17 to 18 per cent.
nia. Probably could secure 25 tons a month at $2.60 ex.

mples A, B, D, E, are unquestionably in great part .leather.'
hese “ goods” are well adapted to use in .compoundmg fertil-

They “analyze well” and, at the prices quoted, supply
ogen for from 14.6 to 15.8 cents per pound wholesale, which,
with the materials required for the Superphosphates” sold
Conneecticut, would be “valued ” by this Station at 174 cents
L would cost the purchasers on the average ‘241}.cents per
. See pages 3741, where the average cost of n}trogenous
hosphates is shown to exceed the average valuation by 40%
nt. b .
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NITROGEN OF INFERIOR “AMMONIATES” AND ITS SoLuBILITY
Pepsin.

IN

ToTAL NITROGEN PEPSIN-SOLUBLE NITROGEN PEPSIN-SOLUBLE N ITROGEN
in per cent. of the in per cent. of the in per cent. of total

substance. substance. Nitrogen.
TR 7.10 2.68 34.8
B s, W 9.2 £ 2,58 35.5
e Bt 7.18 * _ 2.51 ‘ 32.2
DA e I 8.07 4.93 52.4
i AR 8.07 3.18 39.4
3> AL LAY 7.64 2.88 3.0
(o SIRE I 13.72 5.13 41.8

A comparison of the results of these tests made in 1893 with
those made on similar materials in 1885 shows substantial agree-
ment and proves that the pepsin solutions used in the two series
of trials were alike in their solvent action.

d. DigestioNn oF Mixep FERTILIZERS.

Every mixed fertilizer analyzed at this Station during the
season of 1893 was tested with pepsin-hydrochloric acid to deter-
mine the solubility of its organic nitrogen in that reagent. The
object of this treatment was to learn if there are fertilizers of this
class in the Connecticut market whose organic nitrogen is so far
insoluble as to make their further examination desirable.

One gram of the mixed fertilizer was washed on a filter with
about 250 c. c. of cold water to remove soluble salts and the resi-
due was treated with pepsin solution as already described.

It is unnecessary to give in detail the nitrogen-solubility of each
of the 125 brands of mixed fertilizers examined in this manner.
The general results are as follows :

SorusiLity 1IN PEpsIiN or THE ORrcaNic NITROGEN OF 125
Mixep FERTILIZERS.

Over 90 p. c. of Organic Nitrogen of 3 Brands is soluble in Pepsin.

Between 80 and 90 u & s 22 “ “ “
“ 70 ¢ 80 ‘“ “ “ 62 ‘“ “ “

o 60 “ 170 “ ‘ “ 18 “ “ (L

“ 50 “ 60 @ “ “ 12 “ “ L

“ 40 “ 50 “ “ “ 6 “ i “
Under 40 “ “ ‘“ 9 “ “ ‘“

The organic nitrogen of the three br;mds that head the above
table is that of hard, clear bone.
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V ar as this method, in its present development, can in.dicate,
izer, 60 per cent. of whose organic nitrogen 18 pepsin-solu-
¥

isfactory.
be regarded as satis b '
is indeed no reason to condemn a fertilizer whose nitro-

ubility is but 50 per cent., without further evidence.a. .But
1 the nitrogen-solubility is under 50 per cent. the fact in itself

icious. i) : ;
the 125 prands of mixed fertilizers examined, this method

ingly finds that 105 were above suspicion, .12. were near the
and 8 were to be suspected of containing some com-
vely worthless form of organic nitrogen. The mfathod can-
resent do more than create a strong presumption for or

the quality of the goods.

—

- . PUTREFACTIVE DECAY, EXPERIMENTS OF 1893.
; «. Tae METHOD.

sought to determine, in a considerable number of fertil-
he quantity of nitrogen which is made soluble by putre-

processes. : :
tests were made as follows: . ;
, fish, dried blood and all other materials which were free

\ nitrates and salts of potash and ammonia, were brought
y into flasks for putrefaction. :

mixed and acidulated fertilizers, duplicate portions of two

s each, were washed on filters with about 250 c. c. of cold

to remove soluble matters. ik

washed residues, or two grams of raw-material containing
le salts, were brought into flasks with 350 c. ¢. of distilled

and 10 c. ¢. of a solution in which raw beef and horse manure

en allowed to putrefy for some days.

he flasks stood in an outbuilding exposed to summer tempera-

n a dim light and protected from insects. From time to

eir contents were shaken up and the evaporated water was

d.

forty-eight days the solutions were all filtered, nitrogen

“determined in some of the residues, the others were washed

k into the flasks with 350 c. c. of tolerably pure lake—watfsr

the service pipes. To each was added 10 c. c. of putrid
ate from the foregoing filtrations.
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The flasks were left in the outbuilding till late in Septembep
when they were brought into the laboratory, where they remaineq
at a nearly uniform temperature of about 70° F. After 9
days from the beginning of the test, nitrogen was determineq i,
certain of the samples; after 145 ddys certain others were exam-
ined and the test was concluded after 215 days. The results are
as follows: ’

=

b. PurrEFACTION OF RAW MATERIALS.

It appears that in many cases there was considerable dissolving
of nitrogen after the lapse of 145 days, in some instances as much
as 9 per cent. became soluble during the last two months.
~ In a considerable number of cases, the quantity of nitrogen dis-
solved by putrefaction, during 7 months, does not agree with or
bear any very definite relation to the quantity dissolved by pepsin
solution.

The most striking discrepancies are observed with ground bone,

All the samples were pulverized to pass holes of o= inch, but
while in four cases the correspondence of percentages by the two
methods is fair, in five other cases there is no agreement what-
ever. .
The widest discrepancies occurred with the samples of hard
raw bone, which it is evident are likely to be less finely ground
than the steamed or soft bone and, if pulverized to the same
degree, are less easily penetrated and dissolved by the putrefac-
tive agencies.

Extremely fine pulverization might have increased the nitro-
gen-solubility in putrefaction very considerably and thus have
made a more satisfactory agreement with the results of the peptic
digestion. -

The nitrogen of cottonseed meal, linseed meal and castor
pomace was quite readily dissolved during putrefaction though
not to the same extent as with pepsin solution.

It is noticeable that the nitrogen of the two samples of unde-
corticated meal is much less soluble than that of clear decorticated
meal under putrefaction as well as in pepsin solution.

In the single samples of fish, blood and ammonite there was sub-
stantial agreement between the results of the two methods.

Total
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Organic Nitrogen Dissolved

(in per cent. of total Nitrogen)
A

225

v oF OrRGANIC NITROGEN 1IN VARIOUS RAW MATERIALS.

Organic -

(in perct. of Digestion
substance.) in 24 hrs.

......... 8.06 75.6
94 2

78.2

83.8

91.6

L 6.64 82.0
undecorticated 3.97 74.3
: R s 76.1
lomace - . - -- 5.39 90.0
_____ 4.39 85.1

..... 4.64 88.4
......... 4.07 95.9
.......... _ 4.10 94.4
........... L0 91.6
.......... 4,24 97.1
........... 4,18 94.5
Ll 3.26 83.1
.......... 1.562 92.1
s 1.76 80.7
L e 3.94 81.5
e - 2.76 85.5

“Tankage”

15

Nitrogen by Peptic

~

Sy
145, 215 days.

by Putrefaction

T8, 79,
s 78.5 S
78.2 2.4 0
B O % 88.0
4.6 81.6 ety
73.0 82.1 Py
T ey 76.9
41.8 40.8 AER
Ly R 46.9
OEs il 72.2
AR a0 66.1
62.5 4.1 ML
11.8 19.1 ol
Sl i )43
35.0 42.2 i
ik 43.1 e
R Ay 29.9
L uly 78.9
i o, & 21.3
66.5 80.0 R
A 2l 80.7
7.2

Nitrogen-Solubility
under Putrefaction.

in Pepsin Solution.

37.7 per cent.

“Ground Animal Matter” __ 32.2  ©
~ G. “Ammonite A”

41.8 s

35.2-37.0
41.6-42.7
37.1-47.6

.¢. PutrEFacTiION OF MIxED FERTILIZERS.

87.6

34.2
5.1
85.8
83.1

y, the two methods of determining nitrogen-solubility
gree in the case of three nitrogenous materials, known to
ferior quality, as appears below.

next table presents the general results of the tests of
ertilizers by the putrefactive method and a comparison
the peptic digestion of the same articles.
I8 seen to be a practical conformity between the indica-
the two methods, though in many cases the agreement is
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OrGANIC NITROGEN DISSOLVED 0UT OF MIXED FEeRTILIZRRS
In per cent. of total Nitrogen

By Pepsin By Putrefaction
in 24 hrs. in 145 days. i in 215 days.
- 7 ™ s J“N-\
No. of tests. Extremes. Average. No. of tests. Extremes. AVerag:_
80-90 p. c. 3 73-83 p.e. 77.0 p.c. 8 T1-86 p.c. 79.9 p.c.
70-80 6 68-74 ¢ Tl 9 68-84 « 73.8
60-70 6  60-7T1 “ =655 “ 6 62-12 “ gra «
50-60 3 62-67 64.7- ¢ 4 59-67 « 61.8 «
Under 50 2 52-58 55.0 1 sy m 545 «

IV. COMPARISON OF THE TESTS OF NITROGEN-SOLUBILITY
WITH THE RESULTS OF VEGETATION-CULTURES
IN 1893.

a. DESCRIPTION oF FERTILIZERS CHOSEN FOR THESE TRIALS,

Six samples were selected {from those examined by the previously
described tests, for a more thorough study of their nitrogen-solu-
bility and also of their crop-producing power, and will be referred
toas A, B, C, D, E and F.

E is a so-called “complete manure” which, judged simply by
the solubility of its nitrogen in pepsin, would be above any
suspicion.

D, a “ground bone,” having reactions indicating the presence
of leather and A, a “complete fertilizer” are of rather questiona-
ble value as far as their nitrogen-solubility is concerned. C, a
“special potato manure” is even more suspicious; and B, a “flour
of bone phosphate” is certainly condemned by the low solubility
of its mitrogen in pepsin. To this series was added F, which,
though it contained some leather, yet had a nitrogen-solubility of
over 70 per cent. A 100 pound bag of this material had been
received with the statement that it was leather, prepared by a
special process, believed to render it available for plant food.
Subsequent inquiry showed that it contained a good deal of tank-
age with some leather. The solubility of its nitrogen in pepsin
first indicated to us that the article was better than originally
represented.

b. Pepric Di1GESTION OF THE ORIGINAL SAMPLES.

A considerable quantity of each of the materials just described
was ground to pass a sieve with round holes ; inch in diameter,
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h was a second time examined with reference to its nitro-
ability in pepsin solution with the subjoined results.

GEN-INVENTORY AND Di1GEsSTION OF THE ORIGINAT, SAMPLES.
A, {3 A0k E. F.

B ates® o ... N SR L RS I (B
B Amioniat. ... ... LT NI T A T
BGrganio® - - - ooaeeoe- 2.12 1.29 3.40 3.57 2.18 10.24
ITROGEN™ _ . - - - --ccoooeeeo 3.01 3.11 348 3.57 364 1024
of the Organic Nitrogen which is
uble in pepsin solutionf._._....__ 56.2 41.1 }9.1 638 85.6 82.40
¢ Nitrogen insoluble in water®..... 1.87 1.15 2.84 3.05 244 6.58
\t. of the Organic Nitrogen insoluble
'ivater, which is soluble in pepsin
0] A 49,2 339 ‘341 (578 81.9 ‘123

s‘., OVAL OF SOLUBLE NITROGEN FROM THE ORIGINAL SAMPLES.
PrEPARATION OF TEST SAMPLES.

ne of the materials contained nitrogen as nitrates or ammonia-
In order to test the crop-producing power of the organic
it was necessary to remove these soluble forms of this

washings were colorless and contained only the slightest
of either sulphuric acid or chlorine.
‘this means were removed all ammonia-salts and nitrates, as

e washed residues were dried at a temperature not above
., thoroughly mixed and kept in securely stoppered bottles.
determinations of total nitrogen and the solubility of the
n in pepsin solutiop, of these prepared test samples, are
 below.

GEN-INVENTORY AND DIGESTION OF THE TEST SAMPLES.
y. %, B. C. D. E. F.

Organic Nitrogen®_ ________. 330 2.38 5.3 417 443 10.03
Nitrogent soluble in pepsin. 44.5 26.8 29.8 49.6 833 66.3

* Per cent. reckoned on Test Sample.
t Per cent. reckoned on Total Organic Nitrogen.
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These results on solubility, obtained from the washed residueg
of large quantities of material, confirm; in a general way, the
results previously obtained with washed residues from a single

gram of material.

d. PurrEFACTION OF TEST SAMPLES.

The effect of putrefacti‘on‘on the solubility of nitrogen in these

washed samples was studied in the following manner.

Into narrow-necked flasks of about 500 c. c. capacity were
weighed duplicate portions of each of the six materials under ex-

periment, together with .12 grams of tobacco ash, which had been

slightly acidified with phosphoric acid and dried.

the contents were boiled briskly for an hour.

Before cooling, the
necks of the flasks were filled with sterilized cotton plugs. ‘

To each flask was next added .05 gram sodium carbonate, suf-
ficient to neutralize any free acid and to give the contents an
extremely slight alkaline reaction and finally was introduced 1 e. c.
of a putrid extract from a mixture of rotting meat and manure.

The flasks were placed in a water-bath which was kept at a
constant temperature of 100° F. during the day and allowed at
night to sink to the temperature of the room, which did not vary
much from 76° F.

From time to time the flasks were gently shaken and after
twenty-one days their contents were filtered, and the residues,

without washing, were brought back into the flasks with 300 c. c.

of water and the same quantities of tobacco ash, sodium carbonate

and putrefying solution as before and let stand for fifty-two days
longer.
In the filtrates just mentioned were determined both the total

nitrogen and that portion of it which was volatile when distilled
with magnesium oxide.

This volatile portion is designated ‘as
ammonia ” in the following tabulated statement.

To conclude the experiment, the contents of the flasks were
again filtered, the residues were thoroughly washed and the fil-
trates with the washings were examined as above described. The
nitrogen of the residues was also determined.

Following are the results. The duplicate tests are given in
detail and the average of the two is stated in the general result.
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I.n these experiments, where every thing was favorabl
te.r1a¥ growth, the putrefactive process was practically ¢ ors:.
Wltl.]ll] three weeks. Very little more nitrogen WZS (zir'npleted
during the succeeding 52 days. ; ol
tOA& V&ri{ ;onsldzrable quantity t:)f n.itrogen‘, amounting in one ¢ag
2L Whet}(; t 613 whole quantity in the flask, escaped from thz
i ,W I tel('1 a togfat,her as amm_opi:i. or in some other gaseoug
. etermined. The greater rapidity of the putrefac.

ve process.here as compared with that observed in the 3
ments described on page 225 is explained by the higher tef;pen-
ture, the presence of a nutritive solution which favored ba tpel"a.
growtl.) and possibly, by the use, in the last tests, of cit il
exclusively, in place of distilled water which has b,ee 1 el
be unfavorable to bacteria. Hipn

Comparing these results with the solubilities in pepsin, it
pears that B was the least soluble. If we call the solugilit}lo; I])S:

in each case 100, the relati Ll .
Kol - > tive solubility of the others will be as

. . . T S L 02 D JOR
Relative Nitrogen-solubility in pepsin solution. 166 100 111 185 31.1 2B;7

‘“
8 under putrefaction. 153 100 132 122 207 179

un’g:: tw;o ;’ert,.ilizers most soluble in pepsin are most soluble
putrefaction, the one least soluble i in i
- in pepsin is also least
§oluble under putrefaction, but there is no very close agreement
in the results by the two methods.
tio’f}he pe}}])sm mfethod is more convenient and rapid, the putrefac-
“nat;ne; ”od might be r.egarded as a nearer approach to the
A r:: i .method l.)y which organic nitrogenous matters are dis-
: . ilsgrrlate in t.he soil and prepared for appropriation by plants.
i 0 fcerta\.m, hf)wever, that putrefaction gives a better indi-
on of the relative value of fertilizers, as a nitrogen supply to
plants, than the pepsin method. i il
.Thfe question stil.l remains whether either treatment is a proper
criterion of the availability of the nitrogen of fertilizers

e. VEcerATION CULTURES. DESCRIPTION OF METHOD.

As a fzontribution to the answer of this question the followin
;egetatlon experiments were made during the summer of 1895
c;al.s tl:ioufht best to publish the results now although it is not

imed that they are absolutely decisive. It is hoped that experi-
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ring the coming season may add more to our knowledge

“subject.
eneral plan of these experiments was to test the crop-pro-

ng power of the organic nitrogen of the different fertilizers,
owing Indian corn with their aid, in pots filled with soil,

was of itself, nearly destitute of nitrogen available to the corn

These soils contained potash, phosphoric acid, and all the
nitrogen, in excess of the

elements of plant food, excepting

ements of the crop, and were supplied, as required, with suf-
Four pots were devoted to each of the six fertil-
ese four pots was added one deci-
~of organic nitrogen, supplied by the fertilizer under
ment. The second pot received two deeigrams, the third
v decigrams, and the fourth pot eight decigrams of organic
en. After the crops in these pots had finished growing
were harvested separately, dried and weighed. The crop-
erent fertilizers, is therefore measured

cing power of the diff
compared by the dry weights of these several crops. The

s of the experiment here follow :
s,—The pots used were made of ¢galvanized” iron, wired
the upper edge. They were seven inches in diameter, nine
es deep, the bottom slightly concave, and in the center of the
was a hole with a collar £ of an inch in diameter, which
be closed with a rubber stopper. Each pot was supported
three iron legs, so that the lowest point of the collar referred
as 3% inches above the platform on which the pot stood.
e general appearance of the pots may be seen by reference to
late facing page 234.
e Artificial Soil consisted of sifted anthracite coal ashes,
vhich five per cent. of peat moss had been added. The coal
fresh from the Station steam heater, were gifted through
ire sieve having square meshes, four to the inch. The ashes
perfectly neutral in reaction, and contained 18&5 of one per
of nitrogen. The peat moss was from a fresh bale, which
re informed, is imported for stable bedding. It was sifted,
iny that part was used which passed a sieve with about six
shes to the inch. This peat has a slight acid reaction, one
0 neutralizing about .0033 grams of barium hydroxide. Dis-
: with magnesia, four grams yielded no trace of ammonia.
peat moss contains £ of one per cent. of nitrogen. This
e of peat and ashes contained 18.4 per cent. of moisture and
saturated with water, held 101 per cent. of that liquid.

t water.
To the soil in one of th
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The Supply of Fertilizer Angredients.—Phosphoric acid g
supplied in the form of Thomas slag and phosphatic Zuang
Four grams of the former and one gram_of the latter, containjp,,
together .94 grams of phosphoric acid, were added to each pot
and were more than sufficient to neutralize the acid reaction of
the peat contained in the artificial soil. Potash was supplieq to
each pot in the form of one.gram of muriate of potash.

Charging the Vegetation Pots.—After thorough washing anq
drying, each pot was fitted with a rubber stopper beneath and 4
piece of wire gauze over the hole in the bottom and washed fine
quartz gravel was poured in, till the weight of the pot and con-
tents was exactly 2000 grams. The layer of gravel was from
1 to & inch deep in the shallowest part.

At the side of each pot within was placed vertically a glass

tube of about § inch bore, planted below in the gravel and pro-

jecting about ¥ inch above the upper rim of the vessel. Into
each pot were next poured 2000 grams of the artificial soil which
had been already thoroughly intermixed with 5 grams of the
phosphates before mentioned, and with the weighed amount of
organic nitrogen designed for that pot, as well as with 100 grams
of water—the whole charge being pressed down to the same level
in all the pots. 100 c. c. of water, containing in solution 1 gram
of pure potassium chloride, was poured slowly, without flooding,
over the surface.

Water was then very carefully poured on the surface of each
pot till the total weight of pot and contents was 5800 grams.

The pots were filled on the 25th of June. On the 27th, 5 ker-
nels of ““ Early Minnesota” corn, a dwarf variety, were planted an
inch deep and at the same distance apart in each pot. The seeds
had been selected from near the butts of the ears and were very
nearly uniform in weight.

150 grams of garden soil were shaken up with 1500 c. c. of
water, and after the coarser particles had subsided 10 c. c. of the
water-extract were added to each pot.

The soil having shrunk together somewhat, 300 grams more of
artificial soil were added to each pot.

As soon as the maize plants were an inch high, two of them
were extirpated and buried just below the surface of the soil,
leaving three to grow.

In addition to the 24 pots which contained added nitrogen in
the various forms and amounts already given, two pots were set
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»ﬁ;e the others in all respects except t.hat, no n.itr(.)gen .;vas
éd to them beyond what was contamed. in the .amﬁ.mal :01'. o
Water.——The water used was from. the city service pipes,* free
1 all suspended matters by ﬁlt;er.mg through unglazed porce-
in the Pasteur-Chamberllandl.g‘llter ar}g.was very pure, con-
b arts of total solids per million. i
T Trginzb:llllz ::rlpy stages of growth the water'c?ntent of t?le §011
‘the pots was brought to 35 per cent.—determined by weighing
: i{ots _and then allowed to sink to 20 per cent. before water;‘
again. It was soon seen that the plants suffered from lack 0h
ter, and thereafter the water-content was .bl'ought at eac
tering to 40 per cent. and not allowed to sink below 30 p;:r
. At each watering 100 c. c. of water were poured on the
rface and the rest was supplied through the glass tube to the
iEl!'t‘:l:);,n I.)ots stood in a small greenhouse, which though not .well
ited for these experiments was the only sa{:e place at our dispo-
Large insects were excluded by nett'mg. Constant care
required to prevent damage by sma}l spiders. :
s the bottom leaves of the plants died they were cut <‘)ff an
served in bottles suitably labeled and were weighed with the
hich they belonged. i ‘
t:}::szv trials it,vvias nec%ssarily planned that the maize plants
furnished equally with all the requisites for healtb.y devellop-
ent, except that the nitrogen supply sh.ould k.)e 80 decldedly' Tlss
n the plants could utilize, that the dir.nensmns and especially
weights of the crops would fairly indlcat_e the relam‘ve availa-
lity of the nitrogen as well as the rate of its supply, in case of
e several substances used as sources of this element.
The plants were, accordingly, small and imperfectly developed,
ecause of their nitrogen-hunger; but they were e_ntlrely healthy
ad thrifty in appearance and, with few exce.ptllons, put forth
oth “tassels” and “silk” (staminate and pistillate flowers).
he latter it was attempted to fertilize, by use of the pollen from
OIn growing in the garden near by, but, as was doubtless tq be
- Teasonably expected, the flowers were in every instance abortive.

5 40.5 parts of total solids (of which 10 were lost by ignition), and 0.555
of nitrogen, per million.
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ences in the availability of the nitrogen supply. These differ.
ences are well illustrated by Plate IIL. N

The following table gives in round numbers the quantities of
water evaporated from the several pots and crops under experi-
ment. The letters A, B, C, etc. refer to the six different fertilizerg
described on page 226. Four pots wvere supplied with nitrogen
from each of these fertilizers .and are numbered 1, 2, 3 anq 4,
In every case pot 1 received one-tenth of a gram of Dibrogen,
pot 2 two-tenths of a gram, pot 8 four-tenths of a gram and po
4 eight-tenths of a gram of nitrogen. The gram nearly equals
154 grains and 28} grams make nearly an ounce avoirdupois.

Warer EvaroraTeEp FrROM Pors axp Prants (grams).

- Series, A B (¢} #D E F
Bofiliusliy 2270 2420 2740 2260 35650 3200
e RS 4080 3570 4450 2470 5550 3830
- e 5900 4900 6790 3990 6220 6540
EER AV 9590 7000 8600 5710 9090 8200
Totals_ ... 21840 17890 22580 14430 24410 21770

When the plants had evidently ceased to increase, and new
upper leaves were growing only at the expense of the old lower
ones which had become yellow, shrunken and dry, the crops were
harvested by cutting close to the soil.

The several crops were immediately dried at 120° F. ; thereafter
they were kept for 24 hours exposed to the air of a dry room and
thus, in the air-dry state, were weighed with results as below
given. These weights do not include the roots, which could not
be separated from the soil.

Weienrs or THE Arr-Dry Crops (grams).

Series, A B C D E F No nitrogen added.
Bottllie ) (0 0 ialieastr a0 108 (e 5 e L 190 i iy 3.0}av. Eor

AT e R G 1 ) 10.6 15.6 8.4 17.4 142 3.6

LU R 18.0 28.0 11.5 284 264

Sk AR 27.0 " .454 236 444 33.8
Totals _.. 99.1 62,9 98.6 49.2 .100.1 82.1

The soil without any added nitrogen was thus shown to be
able to produce 3} grams of dry substance, hence the net yield,
which can certainly be attributed to the added organic nitrogen,
is found by subtracting 3}, say 3.3, from the gross weight of the
several crops.
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next tabular statement gives the quantities of crop-in-
attributable to the organic nitrogen of the several fertiliz-
der trial.

‘WeicaT oF A1r-DrY Crop-INCREASE (in grams).

Series, A B C D B F
R 5.7 4.0 6.4 2.4 6.6 4.4
R 10.7 R 0 Bag e T T kG o
O 246 240 240 CRERE La
A RN, 0 ARMERE o1 (T e SR D L el
e 859 497 854 360 869 689

prop01 tionate quantities of nitrogen added to the four pots
series were to each other as the numbers 1, 2, 4, 8. The

, several applications of nitrogen—the increase of the first
“each series being taken as 1.

- Revarive Crop-INCREASE DUE TO NITROGEN ADDED.

Relative quantities :
- of nitrogen added. Series, A = ¢ D E F

S 1 1 1 1 e I 1

1.9 1.8 1.9 2.1 2.1 2.5
4.3 34 3.9 3.4 3.8 5.3
7.9 5.9 6.6 8.5 6.2 7.0

'
'
v

O W= B

above table shows that, as was intended, the nitrogen in
ese experiments was present in minimum quantities relative
ther needful elements of plant, food, so that the crop-in-
kept fairly parallel with the increase of nitrogen. Larger
es of nitrogen would have increased the crop still more but
t would soon have been reached, where the crop-increase
lag behind the increase of nitrogen in the fertilizer, till
, increasing the nitrogeir would have no further effect on
eight of crop, because some other kind of plant food would
be in relative minimum and would thenceforth limit the
opment of the plants.

increased yield due to the nitrogenous fertilizer is greatest
es E. If we reckon the yield in series E, in each case, as
hen the relative yields produced by the several fertilizers
follows : —
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CRrOP-INCREASE STATED IN PER CENT. OF GREATEST Gary. INCREASE STATED IN PER CENT. OF GREATEST GaIN.

: ROGEN-
Series, A B T C D E F ) Hosieh ) B C D E F
gt T R 86 6]-° 91 36 100 66 | 8l 801 ¢ 1181511401700 18
i TR L 6 62 81 36 100 17 i e PR PRI R T
R T 98 . 58 98 33 100 92 e VST E R B I
Jep st ] 109 57 102 49 100 e
’ AroEsL R S eI e S A L R P "
Average, ... ©_ 92 57 96 39 100 77 Bdace g5 6@ o4t ae | 390198
. PINe TR
So far as these experiments are a correct measure, the relat; 3
, the relative , ith th i diatel ;
. s . : . e four immediate re
crop-producing power of the several fertilizers is expressed by omparing the s fons pnbign oy S i

ones, it is manifest that the Crop-Increase and Nitrogen-
rease kept very even pace. This is also shown .by the aver-
of inerease in the table above and in the fol}owmg:

the subjoined table are brought together in one statement
itrogen-solubilities in pepsin and under putrefac.tlox?, and the
ooen-availabilities, of the several fertilizers, as mdlcat('ed by
of crops and gain of nitrogen in crops, all expre§sed in per
of the solubility or availability of the nitrogen in the best

er E.

the last average figures above given.

If the crop-increase is a fair measure of the effect of the organic
nitrogen used to fertilize the soil of the pots in which these crops
were produced, then the quantities of nitrogen contained in the
crops, especially in so far as derived from the fertilizers, ought to
stand closely related to and parallel with the weights of' the
crops. To what extent such is the case, is to be seen from the
following tables :—

QuanTITIES OF NITROGEN 1IN THE CROPS (grams).

A B C D B F No nitrogen added.
Pot 1, .044 .036 .052 .030 .048 .041 017
MA) ¢ av. 0185
2 07N 0680 079 04% 0787 .067T .020
B3 8L 089 B AT 06T 6L Ll
“ o4, 120 L8 304 40 95 1193

ARISON OF Prpric, PUTREFACTIVE AND CULTURE TEsTs.
A B C D E F
e nitrogen-solubility by pepsin.._...-- 53 32 36 59 100 79
e & s putrefaction.. T4 48 64 60 100 8T
92 BT 98, (89 1100 T

crop-producing pOwWer. _...--------
e L 95" 16250104 44 00002010

~ gain of nitrogen - --.--iooa----

Totals, .39 .372 .672 .286 .552 415

Deducting from the above figures, the average amount of
nitrogen in the two crops raised in the pots to which no fertilizer,
(and no nitrogen) was added, we obtain the weights of —

1e nitrogen of sample K shows throughout the greatest pel?tic
trefactive solubility as well as greatest crop-pro'ducmg
ty and with one exception (C) has given the most nitrogen
‘crops. Sample B has yielded the least soluble nitrogen to

Ni1rroGEN-INCREASE IN THE CroPs (grams). :
(g ) 1 and under putrefaction, but D, in the culture test, is least

A B C D E F : s

Pobili s iiids 02 018 034 .012 - .030  .023 ive as a fertilizer. Samples A, C a_n,d By i whidh ey 80

g LT 060 s 1 040] L0811 s 1029 1060 . 049, ly in the peptic and putrefactive solubility of their nitrogen,

i is o st s 130 081 119  .049  .133  .096 est very little -difference in their average crop-producing

o 262 .160 286  .124  .257 .75 ‘as measured by either the crop-increase or gain of nitro-
Totals, . ... 467 299 500  .214 480  .343 by the crops.

evident that the tedious vegetation-cultures are the on‘1y
b of the availability of organic nitrogen, while the pepsin-
may give useful indications, but cannot be depended

ReraTive N1TROGEN-INCREASE 1IN CROPS.

Relative amounts A F
of nitrogen added. Reries, | 4 B c P L.

Robi 1 ghat 1 1 1 1 1 1 ;1 cisive results.

B e 2 2.3 2R 18 24 2 4'2 ortunity offers it is purposed to continue investigations
Lt TS 4 50 45 35 41 44 3 B aiccotions,

CI e 8 97 89 84 108 86 :
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FEEDING STUFFS. .
(For Tables of Analyses see pages 748 to 251.)

Hay ¥roM WHEAT AND RYE.

Regarding these samples of hay, Mr. E. C. Birge of Southpop
writes that to provide enough coarse feed for his herd he fingg
advantage in raising rye or wheat to. be cured for hay, immegj.
ately following and preceding his corn or other hoed crop and o
the same land. By this means a crop covers the land the whole
year round, and is growing at all seasons when the ground is not
frozen. Mr. Birge judges that he thus gets more coarse fodder
for winter use than is possible in any other way.

The hoed land is manured whenever convenient, summer or
winter. The fields where corn was cut in September, 1893, and
which were then seeded to rye, were manured in the succeeding
winter and bushharrowed and rolled in the spring of 1894, to lay
down the corn stubble and prevent its interference with cutting
the rye in early June. The land will then be turned over and
planted to corn. Common pasture land, after three successive
corn crops with rye or wheat between, is seeded to clover.

After clover, corn or potatoes and rye or wheat follow again.

4124. Wheat-Hay, sowed Sept. 20, 1892, after potatoes, top-
dressed in the winter, cut June 24th, when the seed was just
going into the dough stage. Cured in good order and put into
the barn June 30. The stubble was immediately turned under
for corn. Yield about 2 tons per acre.

4126. Rye-Hay, sowed Sept. 6, 1892, after corn. Cut June
3d, 1893, cured in good order and put into barn June 6th. Yield
about 14 tons per acre.

4125. Rye-Hay, sowed Sept. 28, 1892, after corn which yielded
24 tons per acre. Cut June 8, 1893, cured in good order and put
in barn June 10. Yield about 2 tons per acre.

412%. Rye-Hay, sowed after corn Oct. 11, 1892. Cut May 22,
1893, to clear the ground for corn. This was poorly cured,
rained on while spread. Yield about one ton per acre.

The analyses, on pages 248-249, indicate that these cereal crops
cured as hay, have, with the exception of 4127, rather less protein
and more fiber than average hay from mixed meadow grasses.

The higher content of protein in 4127, as well as its smaller
yield per acre, are explained by the fact that it was cut earlier
than the other lots.
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Marze MEaL.

“made from No. 2 old crop yellow corn in a roller mill.
is made from new yellow corn in a roller mill.
£ the above were drawn from stock of S. E. Brown, Col-

. made from old mixed corn ground on burr stones, sent
rown, Collinsville.

4108 and 4109 are samples of meal drawn by. our agent
ok of B. H. Palmer & Son, Norwich, Hatch, Bailey & Co.
ond Bros., of South Norwalk.

By-Propucts FrROM MAIZE MEaL.

feeding stuffs mostly come from the factori?s of starch
se, of which the five largest in the United States
. are said to be able to work up 120,000 bushels of corn
ncose is made by chemical treatment of starch.
minary processes by which the starch is sepal.'ated
sther parts of the kernel are essentially the same in all
s, and are stated by the representative of one of them to
OWS
n is ground with water between stones and first passed
s which retain the hull or chaff, while the starch mixed
the so-called “gluten” runs to settling tanks, The starch
eeiﬁcally heavier than the gluten sinks to the bottom,
gluten lies above the starch. When both have com-
gettled, the clear water first, and next the gluten, are run
ing the starch.
hicago Sugar Refining Co., of Chicago, 1., makes
> Gluten Meal, Maize Feed and Corn Bran. The Chicago
eal is the clear « gluten” from the settling tanks, dried
thaps ground. It is a granular, yellow or yellowish-brown
without decided odor. A single analysis is given, 4102.
ghly nitrogenous feed, nearly as rich in protein as cotton-
1, but containing much less fat or oil and but very little
matter. Its use in cattle rations would be about the
8 that of cotton-seed meal. The Chicago Maize Feed is a
of gluten meal and hulls, not dissimilar from Buffalo
eed.
hicago Corn Bran, of which a single analysis, 4103, is
the table, consists of the hulls left on the sieves and of the
8 or germs from which the oil has been partly extracted.
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This material, as the analysis shows, has rather more proteiy
than maize kernels of good quality and more than twice as much
fat with correspondingly less nitrogen-frée extract. Probably j¢
cannot be economically used by feeders who have a plenty of
home-raised corn. ]

The Charles Pope Glucose Co., of Geneva and Venice, I,
make Cream Gluten Meal and Germ Feed. This brand of Gluten
Meal is made of the “gluten” of the settling tanks like the
Chicago Gluten. It is like the latter in appearance, has about
the same percentage of protein, but twice as much oil as the
Chicago Gluten Meal, and so compares more nearly with cotton-
seed meal in composition. Two analyses appear in the table,
4084, 4106, the former from stock of Smith, Northam & Co.,
Hartford. Cost $25.00 per ton.

Pope’s Germ Feed is very like the Chicago Corn Bran in its

origin and composition. See analysis 4105.

The. American Glucose Co., of Buffalo, N. Y., and Peoria, IlL,
which is by far the largest company in the business, makes bug
one kind of feed, sold under the name Buffalo Gluten Feed. It
consists of all those parts of the kernel not directly used to make
‘glucose and contains therefore all the ¢ gluten,”” hulls and oil of
the kernel. Two analyses appear in the table, 4104 and 4069,
the latter sent by T. S. Gold, West Cornwall. It cost $20.00 per
ton in car lots, in bags, delivered at West Cornwall.

This gluten feed is a more concentrated food than wheat bran,
containing some 6 per cent. more of protein and two to three
times as much oil as the latter, and more non-nitrogenous extract
with less fiber and mineral matter.

Two samples of Hominy Chops, 4129 from F. H. Stadtmueller
of Elmwood, and 4145 sent by Horace Burr of Winchester
Center and bought of Noble Bennett, Winsted, both residues
from the manufacture of hominy, are included in the table.

Waear FrEDS.

Three analyses of winter wheat bran, Nos. 4096, 4097 and
4098, from stock of Browning & Gallup, New London, E. A.
Buck & Co. and W. D. Grant of Willimantic, are given in the
table; and two of spring wheat bran, Nos. 4099 and 4100, from
J.W.& F. J. Doon, Willimantic, and Arnold Rudd of New London.

While single analyses of winter wheat bran and spring wheat
bran may show some variations, the averages of large numbers of
analyses prove no constant difference in composition between the
two.

FEEDING STUFFS. 241

hite Wheat Bran 4110, Red Wheat Bran 4111, both from
of Spencer & Pierpont, Waterbury, and Canada Bran
from stock of W. T. Hatch, South Norwalk, are preferred
:ne but they do not vary essentially in composihioP fro.m thfe
ary kinds. Whether the fineness of bran affects its digesti-
is a question frequently asked but which has never, to our
edge, been the subject of feeding experiments.
e table are given five analyses of Wheat Middlings:
1 and 4095 are from stock of Arnold Rudd, New London,
from A. O. Beckwith, Norwich, 4093 from Smith &
tham, Hartford, and 4094 from B. H. Palmer & Son, Nor-
. Thereis no great difference in chemical composition between
feeds and bran. They are a little richer in protein and are
more finely ground and lighter colored than the brans.
9 from Hatch, Bailey & Co., and 4090 from M. T. Hatch,
h of South Norwalk, are “Fine Wheat Feeds.” These differ
lly from wheat bran and middlings. They are fine, white
ury, have comparatively little mineral matter and fiber and
spondingly more nitrogen-free extract. The quantities of
in and also of fat are not different from those of bran and
ings. -
Oars aAxp Oat FEEDS.

e analyses made on samples drawn in the Connecticut mar-
t show the wide variations which are constantly met with in
| preparations of oats used for cattle food.

e ground oats 4136 have the composition of clear oats.
he “Oat Feed” and “Oat Middlings” we are informed are
ade by the American Cereal Co.. We have been unable to learn
her brands of definite composition and quality are put on the
et by this company, but it is certain that “Oat Feed” is a
al name in the feed market which is applied to fine feed rich
tein and also to chaffy coarse feed that is much poorer in
Totein than clear oats.

‘he samples of Oat and Corn Feed 4137 and 4138 are of
or value, containing less protein than either corn or oats of
quality.

Ryg, BarLey axp BuckwaeAT FEEDS.

46, Buckwheat Flour sent by T. F. Griswold, Little Had-

m, is used for the table and not for cattle food. It has the
16
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average composition of the article, is low in protein (5.8 per ceng .

as against 10.8 in wheat flour), and correspondingly richer in

starchy matter (80.5 per cent. as against 75 per cent. in wheat

flour). :

Strikingly different in composition ‘is the buckwheat bran 4076
sold by W. F. Olmstead of Bridgeport. This must be the residue
left from preparing the flout from’the Aulled seeds. Tt is rich in
proteids (25.62 per cent.), containing more than wheat bran or
Buffalo Gluten Feed and contains also as much fat as bran. At
$19.00 per ton it should be a very economical feed, judged simply
by its chemical composition.

4147, Buckwheat Feed sent by F. W. Holmes, Salisbury, from
Eggleston & Sellick’s mill, is a produet evidently containing a
good deal of the hulls mixed with the bran, as is shown by the
large quantity of “fiber” in it. It contains rather more proteids,
however, than corn meal.

The sample of ground rye 4130 was sent by F. H. Stadt-
mueller of Elmwood. There is no evident reason why clean rye
may not be fed to cows in the same quantity as corn meal. The
composition of the two is not very unlike,

The suspicion with which rye is regarded by feeders probably
comes from the fact that when it is affected with ergot, as some-
times happens in very wet seasons, its use as a feed is unsafe.

The presence of ergot in rye can be readily detected by the eye.

Two analyses of “Damaged Barley,” 3782 and 4054, repre-
sent grain which had been malted and probably overheated in
the kiln so that it could not be used for brewing. The samples
had a slightly scorched smell. The process of malting merely
brings the starch and other matters of the seeds into more solu-
ble form but does not destroy or remove any considerable part of

them.

This feed has been used in considerable quantity by several

feeders in the State with good results. Cows relish it and it im-

parts no noticeable ill flavor to the milk.

Corron SEED MEAL.

Samples 4073 from Wheeler & Howes, Bridgeport ; 4074 from
A. A. Beckwith, Norwich; 4075 from Wm. M. Terry & Co.,
Bridgeport ; 4143 and 4144 sent by Clarence A. Hammond,
Elliott, and purchased of the Charlotte Oil and Fertilizer Co.,
Charlotte, N. C., represent the average quality of clear decorti-
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;éa] the most concentrated feeding stuff in the m.arket
] ‘ sed, solely as a fertilizer, the cheapest source of available
pitrogen. .l .

is uu%lecorticated Sea Island Meal, containing little more
| half as much proteids as the hulled meal and, at pr'e.sent
% iy uneconomical to purchase either as feed or fertilizer.

LinsgEp MEaL, Orp axp New Process.

h of the linseed meal in market is the pulverized cake left
ground flax-seed has been subjected to extreme pressure
straction of the oil. This “Old Process” me%fl retains from
7.1 per cent. of oil. The Cleveland Linseed Oil Co. contro%s
ts for removing the oil by solvents inste.ad of pressure. .Theu'
ed Meal, called “New Process,” contains much less.x oil and
rotein than the other. 4080 is from the ?l‘att M}ll Co. of
erbury, 4081 from E. A. Buck & Co., Willimantic, 4982
Wheeler & Howes, Bridgeport, 4083 from A. A. Beckwith,
ch, and 4128 was sent by F. H. Stadtmueller, Elmwood.

Pea MEAL.

46, sent by T. S. Gold, West Cornwall, pro.bably consists of

shells or outer coating of peas, ground let,h other refuse,

a split-peas fastory. Cows do not relish this meal on account
bitter taste and even sheep prefer bran.

MiScELLANEOUS FEEDS.

& Proteina,” of which two analyses are given, 4078 from stock

rowning & Gallup, New London, 4079 from E. A. Buck ‘&
Willimantic, appears to be a mixture of corn, oat hulls, lin-
meal and perhaps gluten meal. . X
t may be most fairly compared, as far as cl.lemlcal composition
oes, with Buffalo Gluten Feed, but its price is, at present rating,
00 high to make it an economical feed. .
Special Cow Feed 4077 sold by Hatch, Bailey & Co., South
orwalk, is said to be composed of 40 pounds of gluten meal, fLO
ounds of hominy chops, 15 pounds of oats and 5 pounds of lin-
d meal in every 100 pounds. 3
Assuming that the “ gluten meal ” of the formula is gluten feed
vith 22 per cent. of proteids instead of 36 or 3.8,. such a formula
ht to make a considerably richer feed, containing some 4 per
more of protein than is in the sample.
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3748 is a sample of Special Made Mjll Feed of the Unitegq
States Milling Co., Jersey City, N. J., which it is claimeq «
keep sound and sweet longer than any in the mar
insuring those who handle this feed g better
money than any other feed,” i

The analysis shows it to be a less concentrated feed than wheat
bran. In the circular received from the manufacture
stated as to the ingredients which enter into this «
feed.”

4072 is a sample of Elevator Screenings sent, by W. L. Buck.
land of Burnside, It is used chiefly ag poultry food but to some
extent for cattle. It is to be Jjudged rather by inspection than
chemical analysis. Tt consists of damaged grain mixeq Wwith
seeds of cockle and a host of other weeds. Its uge either for
poultry or cattle makes pretty certain a further seeding of the
farm with noxious weeds. i

4122 is a sample of « Nutriotone” made by the Thorley Food
Co. of Chicago, IlL., and widely advertised and sold in Connecti-
cut at the present time, [t contains a considerable quantity of
some leguminous seed, some linseed meal and perhaps other feed-
ing stuffs, together with aromatic substances, (fenugreek, aniseseed,
and over ten per cent, of salt.

wil]
ket, thel‘eby
return for theip

T nothing jg
Special made

The analysis

by Sir John Lawes to be without any advantage for healthy

animals, as shown by the following quotation from the Second

Annual Report of this Station for the year 1878, pp. 1256 :
“Mr. Lawes, of Rothamsted, England, made a most thorough

practical trial on the use of condiments in feeding, and demon-
strated that there was no profit in it.

b 9
condiment and wigh plain food.”*

» O adds to the Profits of the Feeder :
by J. B. Lawes, F.R.S. Edinburgh Veterinary Review, 1862.
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' es has stated* that while sheep ate 13'0 more food
Im:v'(,imulus of condiments than without, pigs did eat a

3 3 »
increased consumption. : :
1;i::st‘.imony to the same effect may be found in the agri

e'rournals of Great Britain, where condimental foods were

4 ty yearst ago.”
' tested fifteen to twenty y . :
mla{' also be noticed the Silver Live Stock Powder, v:lhlch
this State for $1.00 per pound. Accordmg to thela ver;

ircular the Silver Live Stock Powder contains an elemen
mr:ature of animals require, from which the habits of civ-

' 3 ”

have deprived them. . ;
i erly wlfen an animal was sick, the first thing to ]é?ow
l.mname of the disease and then to find a rem’edy. ince
Zovery of the Live Stock Powder or Nature’s Sovelx;elgn
c i
ly,” the writer goes on to say that he does not care to kno
3 .
ailment is. . ‘

h‘(‘aSovereign Remedy ” consists essentially of ground bone,

Y ‘a dark color and slight odor of coal tar.

Tae Varvarion or Minr FeEeps.

5 i f

: a following table are given the average cash ’It:}(l)n prfli(;?rzs
i markets. ese
1ill feeds commonly found in our e .
ased on quotations made to us by twenty-two leading feed
i i last.

1s of this State in December ; :

om the average composition of the dlﬁ‘er?nt ffaeds ang the;:

has been calculated, by the method described in the e}()loof

8 Station for 1888, page 141, the average cost per poun

n, fat, ete.

wa’s fo:md that at present prices the average cost of these
edients in mill feeds is as follows :

Protei RN L ey Tl 2.3 cents per pound.
Protein costs____.____. oo . i
Nitrogen-free Extract and Fiber .__._.___._ I.S;i 5 %
e R i

- The following table gives the articles on which this qaliglztlt;);
based, the market prices of these articles, and. t,heu('1 . ‘:S ;
” caleulated from the average cost of the food ingredients :

; i o, 495.
* Journal Royal Agricultural Society of England, xxiii., p
t Now thirty to forty years ago.
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Average cost per ton. Valuation per ton

Cotton Seed Meal .. ... _.._.._._ $27.50 $217.96
Linseed Meal, old process.___._____ 29.75 25.12
Linseed Meal, new process ... .... 28.257 24,83
Wiheat Bran. t. o 2osig Sl Sl 18:75 20.13
‘Wheat Middlings ... ......_..... 20.50 21.46
HyehBrantizaru it vg o i ol . 20.00 20.24
Corn Meal - & saalod o Sy Sard ©20.50 18.24
Gluten Meal .00 o v oo A 25.50 27.93
Hominy Chopa.Lo o o fole caoe o 20.00 19.217
Malt Sproutas ot oL sooaatias 18.50 22.14
ORpeadieb U UL L i 21.00 20.12
Buffalo Gluten Feed............_. 21.25 23.86

$271.50 $2171.29

The sums total of the cost prices and valuations are very nearly
alike, proving the correctness of the calculation by which the
costs of protein, fat, etc., were obtained.

Similar calculations made in 1888 and in 1890 gave the follow-
ing as the cost of the ingredients named :

1888. 1890. 1893.
Protein (N ¢6I26) 04 AL L) 1.6 cents per pound. 1.4 2.3
4 e I S e 42 4 e 2.9 1.14
Nitrogen-free Extract and Fiber .96 « . ¢ 1.4 .94

The same feeds, with one or two exceptions, were used in the
calculations of the three years and the chemical analyses were
essentially the same. Hence these wide variations in cost prices
of protein, fat, etc., are chiefly to be explained by changes in the
relative cost of highly nitrogenous feeds as compared with the
more starchy ones.

The prices of feeds in our market bear no relation at present to
their relative value as cattle food. It is a striking commentary
on the situation that the most concentrated of our feeding stuffs
is also the cheapest source of organic nitrogen as a fertilizer.
The quantity of cotton seed meal used as a feed in this State is
very much less than the quantity used as manure.

By the use of the above schedule of prices may be calculated
the “valuation” of certain feeds. The schedule is only applica-
ble to mill feeds of the same general kind as those named in the
table; it is not applicable to coarse fodder, roots, etc.
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» does not have any reference to the digestl-
feeding value of the article. Tt fslm({)l'y
w whether the crude food ingredients con.t.alfned in
i SI:,‘:’x:nore or less than the general average of m1111 ez ss.it
{:z:n the valuations in the follow'uTg tabledoft a;ga(iy; o )
' otton-seed meal is quoted 2
e d for pound than
i sost less poun P
‘ de food ingredients ¢oS ) .
. f)111"1’;°ee(153 on the average, but that in undecox;:lca.te;:
: I;1212 50 the crude food ingredients cost as Mmuo as
a 5
y :1] feeds or even more. . . :
Wﬁilthe same way the crude food mgredlengs l(if 11ns<:;e;ds
i t other feeds, and the sam
¥ re costly than 1n moS .
mfheﬂimples oi)'7 «provender” whose analyses and valuations
aces 250 and 251. ) . |
;ﬁsZ:dprxial ought not to be discarded simply Pecal‘:seel:;'
flood ingredients cost more in our 'market, t.ha.n tc;)sauy
feeds. Many experienced feeders claim that 16 18 ab i
b ‘:or; both because of its nutritive value and szlso e(:':em
ici igestive sy 7
i dicinal effect on the diges
regulative and me : i
i i tton seed meal are per th
the food ingredients of co o gl 11
of other fee(gls, the nature of the feed places strict limit:
i iry stock.
its use, particularly for dairy § :
:!;Jssc:ti;xi which this ¢ valuation” furnishes a..re,lhowtlav;';
estive, and may be helpful in studying the chemical analy
)

e table.

;3‘ « valuation
nee or to the
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Cost, VALUATION AND

Number.

4124
4126
4125
4127

4132
4134
4133
4107
4108
4109

4102
4103
4084
4106
4105
4104
4069

4129
4145

4096
4097
4098

4099
4100

4110I
4111
4112
4101

4094
4091
4092
4093

4095

1089
4090,

: g | &
LI R
. g2y
WRERE HRY . ottwzioabe et e D i i ML e -
LN SR S R S A B AN P P
T U T I A 03 BT ) B R o R e e Ny [T T
n i : ------------------------------------------- \ W | T
Lt N G RSB R G e e L S B \ $19.02
eromei o T o R SR R T e R e :
e L et il i | W
B T e PR | <--- | 18.68
w0 S SRR N R R 1$20.00 19.06
B e R LS E T RT “ 23.50| 18.89
U e A s s e R SR A s B e 22.00| 19.12
By-Products from Maize Meal. E
Ch}cago (GiatensMealec &, o eiyien bl ) i u i S | 217.93
Chicago Corn Bran - - . .. oo ooooooeooone| oo | 2087
Pope’s Cream Gluten Meal _ __ . . _ . oocicciccacas 25.00 98.13
Pope's Cream Gluten Meal. .. - - -c:.cciocamscaiaaas ' 2747
RPope'giGerm Feed:) L T D0 ot et g e e i 20.82
Bl Cliutin, Bobad \do- iiiss. tat Tl b it S e L] 2449
Buffalo Gluten Feed._..--_-_.--___.__--_____.___.:: 20.00 23.18
Hominy Chops
L L Lo | 19)58
HOminy Ghope. = L Stkaint Ol T e L e 20.00| 19.25
Wheat Feeds.
WinteriWheat Brani. s e el o0 e et e 18.00| 20.35
e s e e S R R T e e i P
e :: ________________________________ 20.00| 20.10
________________________________ 18.00| 20.52
Sp‘lzing WheatBran 2w e waclban o b i Tl 18.00! 20.12
LT I e R B e 19.00| 20.04
Wihite Whegl:Bran. - Jtr. L5 Cadi Ba 9 | 19.78
Bed W Hent Brat, . oot ot S I R I Tl AN fggg 20.36
arnd Brat oo Lo oo e Tl TR 20.00| 19N
1355y e e b Al NI ARl 8 S g S ORI S Al T 18.50| 20.20
Red Middlings
R MRlInge o R L 0.00| 21.17
Winter Wheat Middlings. oo - veon oo oo 31.00 21.94
i « “ T R e B T
Steing Wheat/Middlings oo o s Sotleeis S | 19.00| 21.36
M It Zeicrinn ot M R Sl T TN o 91.00| 20.98
oW hoat Fesdy. iyl 2 20 SaAmame b il pess & 22,00/ 21.31
‘ “ AT S TR A o T e | 29.00 21.56
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ANALYSES OF FEEDING STUFFS.
Analyses. Analyses, Calculated Water-Free.
| 2 | )
| 8 | g
i | 8.8 | ‘ g8
A A
g | 515’2‘?5%1 W g § | g88|
o T W ) g S 2 |82 4
& B |22 < & S e
C ! S | |
461 |30.25 | 49.36 | 1.39| 3.49| 5.18 34.11‘55.65‘ 1.57
5.&'38.36140.28 1.29 | 4.46| 6.47 42.74;44.88\ 1.45
591 | 37.68 |42.22 | 1.54| 4.23| 5.17 41.66 | 46.65  1.69
6.71‘37.83\38.67 1.24 | 5.89| 7.46 4213.43.09‘ 1.38
| ‘ |
9.57| 1.50 | 7141 4.01| 1.18,/1094| 171 8160| 4.57
8.20| 1.18/69.37| 3.43 .78~ 9.82| 2138317 410
9.17 1.97-‘69.72‘ 3.99 | 1.23|10.10 2.30[81.12\ 4.65
9.62 | 1.41 171.59 | 4.00 122 1096 1.60 81.66 | 4.56
9.12| 1.25‘72.37\ 376 114 1041 1428274 4.29
9.75‘ 1.82|71.19| 3.98| 1.23 |1L11| 2.07|8106 453
| | b |
38.94 85 4514‘ 6.02| .68/42.52| .94|49.29 6.57
11119 12.10 | 59.22 | 8.85| .44 1219\1317 64.56 | 9.64
38,56 | 1.12 | 37.27 13.95 .70 42.13| 1.21/40.71 15.25
35.00 | 1.00 | 43.21 13.40 .59 37.57 | 1.0746.38|14.39
11.25 | 12.49 58.04 | 10.46 | ~.54 1214 13.46 6257 11.29
24.87 745\4816‘11081 43\2705‘ 8.11|52.37 | 12.04
29.62 683‘4493 |13.37| .15 25.59 | 771‘5082 15.13
5 1
1112 | 429 6401 1710 2.86 12.49 \ 4.83 |11 7.91
1035 5.20 6193 821 3.00 1172 65.88 10 9.30
s e \
1731 | 8.40 5119 5.21| 7.39|19.52| 9.48|57.14| 5.87
16.31 | 11.02 | 4999\ 4.93 722‘1840\12.43'56.401' 5.55
17.62 750\‘53 | 4.55 680 19.87 | 8.46|59.75 | 5.12
\ ‘
16.56 | 10.08 | 50.42  4.94 7.08 1877 11.42 | 57.13| 5.60
16.12 1042 51.59 4.221 .62 ‘180 | 11.69 | 57. ss 413
\
14.62 | 8.18 56.17\ 408| 7.20/16.33| 9.16|62. 75 4.56
16.37 | 873 5391 4.62| T.11/18.19| 9.6959.88] 5.13
14.87 | 8615426 427 181 1672 967‘61 00| 4.80
16.69 10.22 50.37 4.95 7.39 | 1879 | 11.51 | 56.73 | 5.58
\ ‘
17.31 787\5549 566‘l 412 19.09 867~6] 23| 6.29
20.69 | 3.02|57.11| 4.34 | 3.30|23.33| 3.39 6510 4.88
20.94 | 4.20 5548 513 418 23.40 469\62 00| 5.13
18.87 700‘53 46| 5.76| 5.54(2093  7.80|59.34| 6.39
17.43 | 3.87|59.64 4.47\ 3.39 | 19.12  4.38 | 67.456 5.06
‘ \
17.69 | .85 63.24 | 4.92| 1.59/20.08 .95|71.80  5.58
18.87 | 1.40!6189| 4.30| 1.64|21.47 1597041 489
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CosT, VALUATION AND

Number.

4136 Clear Ground Oats
4139 Oat Feed

4140 %
4141 Oat Middlings

v

Cost per Ton.
Valuation.”

QOats, Oat Feed and Provender.

iggg Brovenderc i etalc il LT $22.00 19.9
et CE R e C e L e R LR e .00 19.28
© R e ek ST R | 3500 Jogl
4137 Onts and Gorn Feed < 1o SLo L g s T e Ao 1
1138 “ BANC i ek 3 pr i B (Mg g St R Ny L8s = 20 18.54

4146
4076 Buckwheat Bran
4147 Buckwheat Feed
4130 Ground Rye

Rye, Barley and Buckwheat Feeds.
Buckwheat Flour

................................... 19.00| 22.92
.................................. 16.00 19.49
....................................... Ssud VTGS

4085 New York State Rye Feed
3782 Damaged Barley.__y__-__e__::::: --------------------- o 90 Ry
4054 DamagedBarley.-_...-.--_--.._:::::::::: ---------- T fgg%
ig;i Cot‘ton Seed Meal, decorticated. ... ..__ 27.00 26.70
. - EECT R RS weeR - Y Tl iy 1
4075 « B I VA AL PR e ilg‘o’ ggﬁ
1 “ ST b i IR B v e e sl o T ‘ y :
:]ﬁ s Fa ‘: ............................ 26.00 28.563
S b b e n b s L S B e | 26.00 28.16
undecorticatedt bt DR T L SRR | 23.50 22.53
4080 Linseed > |
b | Meal, Old“l g SR LY Ly ey g(l)-gg ggég
408 3 L Ta NI N et i ol o i e i 5
2 LSRR TR USRS R 0 O 1 6 G Hr T | 31.00 24.21
4083 s ‘
i T sl
BTRGIeRIMORY. -4 0. 8z od L T S S o SR b G S ) 20.00 22.12
P Misceillaneons Articles. | ‘
Eifemaar e I S L PR 3
e i o W Dbl e G lged AT
4077 Special Cow Feed ....__...... oL SR e e N T 24'00: 20.37
;;ig %raé&’idFl(])od for Horses and Cattle. . ................. e 20'83
. 8. Milling Co.’s Special Mill Feed . _.._........_.
:(gg Elevator Screeningsp Y G Y N 200

ttriotone < -t sUera sl s b ol
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ANALYSES OF FEEDING Sturrs— Continued.

Analyses. ‘ 7Analyises”, j"’“ﬂlajeﬂ itfr-Free. "
o qA‘— ‘ | | ® "
& A | | A
T | 5Es
g | . | &g ; | 41 . | 888
d%glzﬁislg‘%'\gééf@\g
BN 2 | E|E8| & | 2 | & | B (RS~
| ———— [ i
. ‘ |
3.99 | 11.63  11.12 ‘ 58.83 5.561 3.65 “ 12.77 | 12.31 65.12 | 6.15
443 | 11.94 | 14.02 | 57.76 2.97 | 4.8613.11|15.39 | 63.37 | 3.27
4.04 12.8_1: 13.0'5 \ 57.78 | 4.43 \ 4.5"7 “ 13.90 | 14.19 | 62.72 | 4.82
3.40 | 18.45| 5.13 58.32 | 8.18 i 3.64 | 19.74 ‘ 5.49 | 62.38 | 8.75
| i
1.056 | 10.31 | 3.20 | 68.93 497 1.21 11.16| 3.66|78.50 4,87
1.10 | 10.13 | 3.32|68.75 | 4.50 | 1.25 \ 11.54 | 3.78(178.30 | 5.13
95| 9.62| 2.70 l 69.87 | 4.49 | "1.09|10.97 ] 3.08 | 79.74 | 5.12
9.85 | 7.5110.35 65.84] 3.35 | 3.17| 8.33 1152 |73.25 3.73
217 | 8.28| 9.38 | 65.98 l 3.51 | 306| 9.19/10.41|73.45| 3.89

6.59 ‘l 98/91.52| .56

91| 5.19| .26 80.48'\ 49| 105
353 (25.62  3.12|48.45 | 5.84| 4.04]29.40 4.27 | 55.59 | 6.70
279 | 11.43 28.66 | 43.69  2.76 3.13 12.79 | 32.08 | 48.90 | 3.10
170 | 1075 | 2.25 [ 70.07 | 2.02| 1.96|12.38 2.58 80.76 | 2.32
2.80 | 14.87 3.60 65.68 | 2.14 3.12 16,58 4.01 13.24| 3.05
217 12.06 6.1570.29 | 1.85  2.35|13.03 6.65 75.97 | 2.00
2.19 | 11.56 5.60 | 66.87 1.90 9.49(13.12| 6.36|75.87| 2.16
7.95 | 38.56 | 4.38 | 29.68 1121 17.95 42.34“ 4.81 | 32.59 | 12.31
6.63 | 44.56 = 5.25 | 25.11| 9.27 | 7.25 4877 5.74 2814 10.10
559 | 50.38  3.90 | 20.74 11.11 | 6.03 | 54.97 | 4.25 | 22.63 |12.12
6.40 | 45.44 | 4.37|24.45| 9.70 | 7.08 | 50.30 | 4.82 27.07|10.73
614 | 4456 5.23 | 24.18| 9.37| 7.49 (4946 581 26.84 10.40
5.00 23.19‘18.39|36.86“ 6.48 | 5.56|25.79 | 20.45 | 41.00 7.20

| |
5.37|33.06 7.87|34.55 | 8.81 5.99 | 36.87| 8.78  38.54 9.82
5.12 | 36.31 | 7.30 i 35,24 \ 5.04| 5.75 ‘ 40.80 | 8.20  39.59 | 5.66
4.40|27.69 | 8.50|40.22|10.16 | 4.83 30.44 | 9.34 ‘ 44.22 | 11.17
[ ‘ ‘ ‘

5.42|39.19 7.60 3449 2.85| 6.05 43.76| 8.49 3852 3.18
5.37 | 31.25 | 9.06\33.42\\ 314 | 6.10 42.20|10.27 | 37.87 | 3.56
|

| | | |
2,03 | 23.50 \ 8.47 | 47.20 \ 9.00| 2.25 26.06| 9.34 \ 52.35 | 10.00

3.66|23.13 889" 5074 1.18| 4.17 26.42 10.15\57.92l 1.34
l

2.37 | 24.06 | 9.42 |45.66| 8.93| 2.63| 26.60 | 10.39 ‘ 50.50 | 9.88
1.86|13.56 | 6.17 | 61.03| 6.10| 2.07 |15.18 | 7.517 |68.35 N 6.83
4.92(16.99 | 4.90 5726 5.83| 472 19.06 5.50 | 64.20 | 6.52
3.03|14.94 | 4.97 63.71| 6.05| 3.29|16.25 4.64 | 69.25

5.07 | 16.50 | 10.55 | 52.34 | 4.27 5.11 | 18.59 | 11.89 | 59.00
19.41122.12 | 6.97 |81.76 6.02|21.02 1 23.98 | 7.55|40.93 1 6.52
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ovisional Bibliography of the more important

ks published by the U. S. Department of Agri-
}v .
ulture and the Agricultural Experiment
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preparation of the following bibliography, already printed
illetin 118, has occupied what time and attention I have been
spare from other duties during the past three years.
ough meanwhile other publications have appeared covering
me ground, the present work has been prepared for publi-
in the hope that it might still prove of some value to in-
nt farmers and horticulturists as well as to the mycologists
eriment Stations.
eral scope and plan of this Paper.—The determination of
gus which is the cause of a specific disease of any economic
i8 of course a matter for the specialist alone, but there
to be no reason why any intelligent man should not be
to recognize, within certain limits, the cause of a diseased
tion of a certain plant, provided only that he be furnished

* Including diseases caused primarily by Bacteria.
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with a list of all diseases to which that particular plant ig liable
each disease being characterized by a common name more o le:’
S

expressive of the effect which the agent’of disease produceg o |
>

of some evident peculiarity of that agent whether vegetahla o
animal. It is solely with the fungéils and bacterial parasites of
economic plants that this biblioglx'aphy has to do, and it has been
thought advisable to give'to the common names of the diseageg
recorded, a prominence which might serve to render the latter
more readily recognizable.

Such recognition of a fungous disease being thus partially pro-
vided for, references are given to such publications as carefy]
study has convinced me to be the best as regards the description
and illustration of the cause or effect of the disease in question,
and any line of treatment which has been tested. This will
enable anyone who has access to agricultural libraries or to fileg
of Station publications, to answer for himself many questions
which - at present he must refer to those who are better informed
than himself.

As T have stated above, the ground of this Bulletin has already
been covered, notably by certain publications of the Depart-
ment of Agriculture,—the Experiment Station Record published
monthly and giving digests of all publications of the Department
and of the Stations; a Card Catalogue of the literature of the
Experiment Stations and kindred institutions ; and Bulletin 15

of the Office of Experiment Stations, a Handbook of Experiment
Station Work consisting of a Popular Digest of the Publications of
the Experiment Stations. It will be seen at once that these three
sources of information have a very wide scope, an admirable
feature in itself but one not altogether adapted to obviate the
difficulties of reference which increase rapidly as the literature
accumnlates. It now frequently requires much labor to discover
if a certain parasitic fungus of economic importance has been
recorded in Station publications, if any definite line of treatment
has been recommended, and if so, where and when. The conse-
quence is that much work is likely to be repeated unnecessarily.

I have thought that by limiting the scope of this bibliography to
diseases caused by fungi and bacteria alone, and broadly speaking,
to the years 1886-1893, I might eliminate the danger of error inci-
dental to a larger undertaking, and at the same time depend upon
a careful and personal comparison of the available Station litera-
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each subject to enable me to select what seemed to

'e;nent of topics.—The general arrangement of the work
+le comment. The main subjects are the host-plants and
arranged alphabetically ; under the name of each h’o,st-
arranged, also alphabetically, the “ common names” of
as diseases recorded as affecting the plant. .References
ons and illustrations either of the funguslltself or of
upon the host-plant follow, and ﬁna.lly a line of treat-
any has been recommended or tested, is referred to. All
are arranged chronologically under each of the sub-
Description and Treatment. The date of publication
the right-hand margin of the page. In the.cas.e of
to Annual Reports, the number of the Report is given,
1mfnediately by the year which it covers, and in the
the date of publication for the sake of uniformity.
sionally I have referred to other than Station literature,
Lamson-Scribner’s « Fungous Diseases of the Grape and
Plants,” and to “ Garden and Forest.” I have made these
ous on the ground that both of these publications should
_probably are, in every library of agriculture, and because
hor of the former was for some time connected with the
ment of Agriculture, and many of its best publications on
smic mycology proceeded from him, while in the columns of
n and Forest, there appear from time to time important
pon fungous diseases by Station workers.
herever, as in the case of Black-Rot of Grapes or Scab of
e, a great number of admirable papers have issued from many
ons, I have aimed first to select the fullest and best, and
to select those from widely separated localities in order that
ne of the original publications referred to may be acces-
' to as many observers as possible. This has compelled me
nit many references which might have been recorded since
thought it best not to record two of equal worth from
cent States, in case it were possible to substitute for one of
, & publication from a widely different locality.
omynon names of fungous diseases—A word must be said
rding the so-called “ common names ” selected. Many names
as Black-Knot, Black-Rot, Rust, etc., have made such an
ssion that, as in the case of flowering plants, it would be
Se to disregard them. In economic mycology however, we
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:geezgznr)irna;h(ixffculty regarding common names which is n
N omenclature of ﬂovyering plants. In the Ia'ttOt
SR na]r;les repr'esent.‘what alone the plants ;r
e theyy i ar(i)::n ysggnxltatlz§lallly (;utside of scientific ci,.clelse
. an€ously from common iond
IIlr; n(zzzr,l,ot;l; ;ngcology on the}(bther hand, many of thzb‘s‘ecr:;t;in.
o ap;«}sinedlnvztll;t:l(]i'ill);)t tl:e my}j:o]ogists themselves a,mrll
SN is true
case; thus every one recogni’zes that tile ?‘sRizis?}nganein 3
izzugbzf If:;il 1;vhlch 'the botanist calls Uredinece, althoug%] d?)uo‘;ls
ontieiin rst arose ‘among people who were quite ignorant
- use, but W}‘]O noticed the rusty color produced unif.
ﬁa the ‘dlsease; 80 in the case of the “Smuts,” a common Onrmly
8 Sz]u%lr:h }I;);r observant people, although the fungi ca.u:i[x?;
ik X ey f}i)e:a:;bfﬁznfo to the natural group of the Ustilq.-
mmon igi
ta}rl]_eoEsly and is fairly satisfactory. nIatnil: a};aistaac;lt'lgx::x:ai SI;;)H-
iv;rdoe Knows even what one of the great natural groups of' fun uit'
signated by the term “ Leaf-Blight » or “ Leaf-Spot.” « 5
Rot ” or “ Mildew ?” bt
mXﬁ:xe:l;&eio;i%siﬁzrillms ngces.sifily arisen regarding com-
mo e ) rarily and with no definite plan or syst
16 1s manifestly impossible to arrange them on a}l)l satissfiz ol
: tor
:;Zi,l pin:il 1tthewc;)ul.d be an impertinence for oney observer tZ
g explainedes;;ail:kc;hla::egi? Deeming it expedient for the
‘ d, common names in the pr
gf:;l,t:ndr;:; g;]\]re them a decided'prominence, I have é)ngzzr‘]:
natural sc%entipﬁc aixr‘lf:una;erﬁ;basafgs'mbée'in co"flormity i
. X In doing so, have ventured to
(‘;hl:krllg;i onlly a few Yvhxch seem to have been originally bestowed
B east'lmagmable forethought. Such changes have been
.maiie .chl'eﬂy in those diseases of the leaves Whi(igh I b .
indiscriminately called « Leaf-Blight ” or « Leaf-Spot.” ]a'}"‘;le fec()alfi
dmic;rl' off] ]:hzi(: t;arms I have, v.vith few exceptions, confined to coni-
s égucm orms l;lelongmg to the group of Hyphomyecetes
-kl g upon the l.ea,ves attacked indeterminate or effused
, Whic som.etlmes involve the whole leaf in a condition
most aptly described by the term “Blight.” The perithecial
forms whether acigerous, pycinidial, or spermogonizl I have
g‘rouped together under the general term ¢ Leaf-Spot,” ;ince the
iseased areas produced by such forms in the leaf—tissu’e are often
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bed in outline, giving the leaf a spotted appearance,
infrequently become separated from the leaf altogether
the appearance described as “ghot-hole.” That on
is the same disease must at one time be called ¢ Leaf-
 and later “Leaf-Spot,” is very true, but it seems to be
r_t’hg lesser evils attending the use of common names. The
<Seab,” I have limited to hyphomyecetous fungi which pro-
on either the leaves or fruit attacked determinate spots
d by a dense growth of the fungus and more or less indu-
Ithough here again I have thought it best to denominate
b? certain fungi which may mnot produce any definite
appearance, but which nevertheless belong to genera such
sdadium, Fusarium, Cladosporium and the like, to which
those fungi which were originally and aptly called “Scab-
» ] have done this because it seems best to make these
on names depend more upon scientific principles than upon
ndefinite effect produced on the tissues of the host. Under
eral term “ Anthracnose,” I have followed established
at in including conidial forms belonging, with one excep-
to the group of the Melanconiece. That exception is the
 Vermicularia in which, though grouped with the Sphae-
o, forms are included in which the perithecium is obsolete
hich therefore approach the genus Colletotrichum. In cases
yphomycetous fungi related to those which cause “ Leaf-
t,” attack fruit and produce a decided decay, I have thought
speak of them as “ Fruit-Mould,” and in some cases where
effects are produced upon the leaves, as Leaf-Mould,” it
‘doubtful in some of these instances whether the attack is
truly parasitic nature or does not more nearly resemble the
88 by which any dead organic substance becomes “mouldy.”
ally, T have followed established precedent in the use of
on names wherever it seemed that the name so applied was
‘actually in common use, outside of scientific circles, to desig-
® a specific disease of an economic plant. Such names I have
felt at liberty to change, although, upon a scientific basis, a
ige might appear both practicable and desirable. Such cases
‘the “White-Rust” (Cystopus) of the Beet, Cabbage, Radish
| Turnip, the “ Frenching” (Fusarium) of Cotton, the ¢ Damp-
; ” (Pythium) of seedlings, “Plum-pockets” (Zaphrina),
f-curl ” (Eaoascus) of Peach, ete.
will be noted that the familiarly descriptive term “ Rot”
17
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has been applied to a great number of fungous diseases, 5 slighy,
degree of system and clearness being secured by some qualj
prefix indicating where practicable, the portion attacked.
Nomenclature—I have relied upon several sources for the
scientific names which I have used.. For the Phznogams T have
followed Gray’s Manual, and the Index Kewensis of Hooker and
Jackson so far as that work has as yet appeared. For the fungj
I have relied almost entirely upon Farlow & Seymour’s Proyi.
sional Host-Index of the Fungi of the United States.
Abbreviations.—Little need be said regarding the abbreyig.
tions used, since most of them are readily intelligible. Amop
the publications referred to Journ. Mycol., stands for the Journal
of Mycology, at present issued serially by the Department of
Agriculture, Division of Vegetable Pathology ; Seribner, LFung.

fying

Dis., refers to “ Fungous Diseases of the Grape and other Plonts,”

by F. Lamson Scribner, published by the J. T. Lovett Company,
Little Silver, N. J., 1890; and GQar. and For. refers to the horti-
cultural monthly “ Qarden and Forest” published from the
Tribune building, New York City. The two latter publications
are occasionally referred to for reasons stated above,

The names of States are abbreviated according to the usual
custom; Bulletin and Report are abbreviated respectively to
Bull. and Rep., and, as already explained are arranged chrono-
logically according to date of publication. Where two Stations
exist in one State, they are distinguished by separate titles; thus
N. Y. Corn. Univ. Agr. Exp. Sta., refers to the Experiment
Station connected with Cornell University at Ithaca, N. Y. The
publications under the heading U. 8. Dept. Agr., and abbre-
viated to Cire. and Farm. Bulil., are oceasional issues of the
Department of Agriculture called Circulars and Furmers Bulle-
tins which give information of value to farmers and others in a
simple and concise form.

The abbreviations which precede the references will require
more extended explanation. Desecr., indicates that in the work
referred to, the fungus or its effect on the plant has been de-
seribed ; if followed by Zilus., the fungus or its effect has also
been illustrated. Oce., indicates that the occurrence of the fun-
gus has been noted, with no further comment, Treat., stands
for Treatment, the abbreviation in parenthesis which follows
being explanatory; (rec.), indicates that a definite line of treat-
ment has been recommended, though based upon analogy and not
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b any direct experiment ; ( pos.), that a p.ositive li{le of trealmlt-
¢ has been proved successful by. definite experiments the
ts of which are recorded ; (neg.),- either that some treatm};.ent
been tried and has given negat‘lve results, or that nothing
yet been attempted in this direction. It may be well to note
Cf, the usual abbreviation of 00mpa'r.e, refers .the reader to
e other portion of the paper for fu.rthe‘ar information.
n preparing this article for publication I am only too eon-
ous that critical eyes will detect many errors anfi omissions.
ve attempted to include only the best .pubhca’cl.ons of per-
nent value relative to fungous diseases Wl}lch have 1ssued.from
e Department of Agriculture and the Agricultural Expemm;n;
ons, between and including the years 1886 and 1893, .thougb
e not always limited myself to those dates. Many will doubt-
dissent from my judgment in the sele?tlon of papers as
orthy of record; such critics I would ask kindly to inform me
f any such errors or omissions in order that they may be cor-
jed if possible and advisable.
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Alfalfa. ¥

(Medicago sativa, 1.y~

Leat-Spot (Pseudopeziza Medicaginis, (Lib.) Sa(::c.)
Deser. Tllus., Del. Agr. Exp. Sta:, Rep. 3, 1890, pp. 79-89. (1891)
Treat. (rec.), Del. Agr. Exp. Sta., Rep. 3, 1890, p. 82,

(1891)
Root-Rot (Ozonium auricomum, Lk.) .~
Oce., Tex. Agr. Exp. Sta,, Bull, 22, (1892)
Cf., Cotton (Root-Rot).
Almond.
(Prunus (Amygdalus) communis, L.)
Leaf-Blight (Cercospora circumseissa, Sace.)
Descr. Tllus., Journ. Mycol., Vol. vii, p. 66. (1892)
Treat. (pos.), Journ. Myecol., Vol. vii, p. 232. (1898)
Apple.
(Pirus malus, L.)
Black-Rot (Sphaeropsis Malorum, Berk.,)
Descr., Scribner, Fung. Dis., p. 81. (1890)
Cf. Quince (Black-Rot).
Fire-Blight (Micrococeus amylovorus, Burrill.)
i Deser., Colo. Agr. Exp. Sta., Rep. 1, 1888, pp. 64-69. (1888)
N. C. Agr. Exp. Sta., Bull. 92, p. 89. (1893)
Treat. (rec.), Colo. Agr. Exp. Sta., Rep. 1, 1888, pp. 69
& 70. (1888)
N. C. Agr. Exp. Sta., Bull. 92, p. 89. (1893)
Cf. Pear (Fire-Blight). -
Fruit-Spot (Phyllachora pomigena, (Schw.) Sacc.)
Deser., Vt. Agr. Exp. Sta., Rep. 5, 1891, p. 133. (1892)
Leaf-Spot (Phyllosticta pirina, Sacc.) :
Desecr., Vt. Agr. Exp. Sta., Rep. 6, 1892, p. 83. (1893)
Va. Agr. Exp. Sta., Bull. 17, p:l 6. (1892)
Treat. (rec.), Va. Agr. Exp. Sta., Bull. 17, p. 64. (1892)

Powdery-Mildew (Podosphaera oxyacanthae, (DC.), DBy.)
Treat. (pos.), U. S. Dep. Agr., Sec. Veg. Path., Cire. 8, p. 8.(1889)

Journ. Mycol., Vol. vi, p. 14. (1890)
U. S. Dep. Agr., Farm. Bull. 7, p. 14. (1892)

Cf. Journ. Mycol., Vol. vii, p. 256,

Ripe-Rot or Anthracnose (Gloeosporium Jructigenum, Berk. ; G.versi-
color, B. & C.)

Descr. Illus., U. 8. Dep. Agr. Rep. for 1887, p. 348, (1888)
Journ. Mycol., Vol. vi, p. 164. (1891)

Treat. (pos.), Journ. Myecol., Vol. vi, p. 172. (1891)
Ky. Agr. Exp. Sta., Bull. 44, p. 20. (1893)

Cf. Grape (Ripe-Rot).
Cf. N. J. Agr. Exp. Sta., Rep. 18, 1892, pp. 326-333.
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' nosporangiwm macropus, Lk., Syn. Roestelia pirata,
Schw.) Thaxter).
De(ser‘ Tllus., U. S. Dep. Agr., Rep. for 1888, pp. 370-378. (1889)

Scribner, Fung. Dis., p. 84. (1890)
Treat. (pos.), U. S. Dep. Agr., Rep. for 1888, p. 379. (1289)
U. S. Dep. Agr., Sec. Veg. Path., Bull. 11,
p. 46. (1890)
Iowa Agr. Exp. Sta., Bull. 13, p. 43. (1891)
N. C. Agr. Exp. Sta., Bull. 92, p. 86. (1893)
Cf. Conn. Agr. Exp. Sta., Bull. 107.
ium dendriticum, (Wallr.) Fekl.)
mgescr. Illus., U. S. Dep. Agr., Rep. for 1887, p. 341. (1888)
Treat. (pos.), U. S. Dep. Agr., Rep. for 1887, p. 346. (1888)
U. 8. Dep. Agr., Sec. Veg. Path., Bull. 11,
pp. 27 & 36. (1890)
U. S. Dep. Agr., Div. Veg. Path., Bull. 3, :
pp. 35 & 36. (1892)
Va. Agr. Exp. Sta., Bull. 17, p. 63. (1892)
N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 48,
pp. 297 & 298. (1892)
N. C. Agr. Exp. Sta., Bull. 92, p. 87. (1893)
‘ Conn. Agr. Exp. Sta., Bull. 115, pp. 8 & 4. (1893)
.
Barley.
(Hordewm sp.)

Claviceps pwrpurea, Tul.)
See Rye (Ergot.) ]
ght (Scolecotrichum graminis, Fekl., and Helminthosporium
aminum, Rab.

Degs:;r. and Illus., I)I S. Dep. Agr., Rep. for 1886, p. 129. (1887)
Descr., Journ. Mycol., Vol. vii, pp. 96 & 97. (1892)
Puccinia graminis, P. and P. Rubigo-vera, (DC.) Wint.)
See Oats and Wheat (Rust).
stilago Hordei, (P.) Kell. & Sw., and U. nuda, (Jens.) Kell. & Sw.)
Descr. Illus., Mass. Agr. Exp. Sta., Rep. 9, 1891,

Pp. 244-246. (1892)
Treat. (pos.), Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 246. (1892)
Cf. Oats and Wheat (Smut).

Bean.
(Phaseolus vulgaris, L.; Faba vulgaris, L., &ec.)
Acnose (Colletotrichuin Lindemuthianum, (Sace. & Magn.) Bri,
& Cav.)

Descr. Illus., U. S. Dep. Agr., Rep. for 1887, p. 361. (1888)

N.Y. Agr. Exp. Sta., Bull. 48, pp. 310 & 318. (1892)
Treat. (pos.), N. Y. Agr. Exp. Sta., Bull. 48, pp. 820-326. (1892)
U. S. Dep. Agr., Bot. Div., Bull. 8, p. 65. (1889)
N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 284. (1892)
Cf. N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 326-333.

.
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Blight (Bacterial).
Descr. Tllus., N. Y. Agr. Exp. Sta., Bull. 48, pp. 829-331. (1892)
N. J. Agr. Exp. Sta., Rep."13, 1892, p. 283. (1893)
Downy-Mildew (Phytophthora Phaseoli, Thaxter).,
Descr. Tllus., Conn. Agr. Exp. Sta., Rep. 13, 1889,
pp. 167-170. ¢ (1890)
Treat. (vec.), Conn. Agr, Exp. Sta., Rep. 13, 1889, p. 171. (1890)

Conn. Agr. Exp, Sta., Rep. 17, 1893, p. 77. (1894)
Leaf-Spot (Phyllosticta sp.) .

Descr. N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 287. (1892)
Powdery Mildew (Erysiphe Martii, Lév.)

Treat. (pos.), Journ. Mycol., Vol. v, p. 214. (1889)
Rust (Uremyeces appendiculatus, (P.) Lév.)

Descr. Illus., N. Y. Agr. Exp. Sta., Bull. 48, p. 831. (1892)

Treat. (neg.), N. Y. Agr. Exp. Sta., Bull. 48, p. 333. (1892)

Beet.
(Beta vulgaris, L.)

Blight (Bacterial).

Descr., Ind. Agr. Exp. Sta., Bull. 39, pp. 54-58. (1892)
Leaf-Blight (Cercospora longissima, C. and E.)

Deser. Tllus., Towa Agr. Exp. Sta., Bull. 15, pp. 289-242, (1891)

Treat. (rec.), Towa Agr. Exp. Sta., Bull. 15, p. 243. (1891)
Root-Rot (Rhizoctonia Betae, Kiihn.)

Descr. Tllus., Iowa Agr. Exp. Sta., Bull. 15, pp. 244-248. (1891)

Treat. (vec.), Towa Agr. Exp. Sta., Bull. 15, p. 250. (1891)
Rust (Uromyces Betae, (P.) Kiihn).

Descr. Tllus., U. S. Dep. Agr., Rep. for 1887, p. 851. (1888)

Descr., Towa Agr. Exp. Sta., Bull. 15, p. 235. (1891)
Treat. (rec.), U. 8. Dep. Agr., Rep. for 1887, p. 353, (1888)
Towa Agr. Exp. Sta., Bull. 15, p. 236. (1891)
Scab (Oospora scabies, Thaxter.)
Descr. Tllus., Towa Agr. Exp. Sta., Bull. 15, p. 251. (1891)
Ind. Agr. Exp. Sta., Bull. 39, p. 58. (1892)
Treat. (vec.), Ind. Agr. Exp. Sta., Bull. 39, p. 60. (1892)

Cf. Potato (Scab).
White-Rust (Cystopus Bliti, (Biv.) Lév.)
Descr. Illus., Towa Agr. Exp. Sta., Bull. 15, pp. 237 & 238. (1891)

Blackberry.
(Rubus villosus, Ait. vars.)
Anthracnose (Glwosporium Venetwm, Speg.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 358-360.

(1888)

Ohio Agr. Exp. Sta., Bull. Vol. iv, No. 6, p. 124. (1891)
Treat. (pos.), U. 8. Dep. Agr., Rep. for 1887, p. 361. (1887)
Conn. Agr. Exp. Sta., Rep. 13, 1889, p. 172. (1890)

Ohio Agr. Exp. Sta., Bull. Vol. iv, No. 6, p. 119. (1891)
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acterial)
Qce., Ohio Agr. Exp. Sta., Bull. Vol. iv, No. 6, p. 129.  (1891)
Cf. Raspberry (Blight.)
ot (Septoria Rubi, Westd.)
& egescr., Ohi(; Agr. Exp. Sta., Bull. Vol. iv, No. 6, p. 126. (1891)
Treat. (neg.), Journ. Mycol., Vol. vii, p. 22. (1891)
(rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 129. (1893)
i 3 inia Peckiana, Howe.)
eoma (Uredo) luminatum, Lk.; Syn. Puccmza' >
Descr., Ohio Agr. Exp. Sta., Bull. Vol. iv, No. 6, p. 127. (1891)

Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 224. (1891)
Descr. Illus., I11. Agr. Exp. Sta., Bull. 29, pp. 273-281
& 286. (1893)

Treat. (pos.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 224. (1891)

Buckwheat.
(Fagopyrum esculentum, Mcench.)

ht (Ramularia rufomaculans, Pk.)
¢ Descr., Conn. Agr. Exp. Sta., Rep. 14, 1890, p. 98. (1891)
Treat. (vec.), Conn. Agr. Ex. Sta., Rep. 14, 1890, p. 98.  (1891)

Cabbage.
(Brassica oleracea, L.)
oot (Plasmodiophora Brassicee, Wor.)

Deser., N. J. Agr. Exp. Sta., Bull. 50, p. 14. (1888)
Deser. Ilus., Journ. Mycol., Vol. vii, pp. 79-84. (1892)
N. J. Agr. Exp. Sta., Bull. 98. (1893)
Treat. (vec.), Journ. Mycol., Vol. vii, p. 85. (1892)
N. C. Agr. Exp. Sta., Bull. 84, p. 15. (1892)

N. J. Agr. Exp. Sta., Bull. 98, pp. 13-16.  (1893)
y Mildew (Peronospora parasitica, (P.) Tul.)

Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 349. (1891)
N. C. Agr. Exp. Sta., Bull. 84, p. 15. (1892)
Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 84, p. 15. (1892)

ght (Macrosporiwm Brassice, Berk.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 349. (1891)

e Rust (Oystopus candidus, (P.) Lév.)

Oce., N. C. Agr. Exp. Sta., Bull. 84, p. 15. (1892)
Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 84, p. 15. (1892)

Carnation.

(Dianthus Caryophyllus, 1..)
acnose (Colletotrichum sp.)

Deser., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 301. (1892)

Gar. and For., Vol. v, p. 594. (1892)

Treat. (rec.), Gar. and For., Vol. v, p. 595. (1892)
cnose (Vermicularia subeffigurata, Schw.)

Deser., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 363. (1891)

Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 363. (1891)
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Leaf-Spot (Septoria Dianthi, Desm.)
Descr., N. J. Agr. Exp. Sta., Rep, 11, 1890, p. 363, (1891)
Gar. and For., Vol. v, p. 594. (1892)

;s 1
Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 363, (1891)
Gar. and For., Vol. v, p. 594.

(1892)
Rust (Uromyces caryophyllinus, (Schrank) Schrt.)
Deser. Illus., Gar. and For., Vol. v, pp. 18 & 19. (1892)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 802. (1892
Treat. (rec.), Gar. and For., Vol. iv, p. 595. (1891)

Gar. and For., Vol. v, p. 19. (1892)
(pos.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 302. (1892)

Catalpa.
S (Catalpa Bignonioides, Walt.)
Leaf-Blight (Macrosporium Catalpae, Ell. & Mart.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 364

& 365. (1888)
Treat. (rec.), U. S. Dep. Agr., Rep. for 1887, p. 366. (1888)
Leaf-Spot (Phyliosticta, Catalpae, E1l. & Mart.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 364
& 365. (1888)
Treat. (rec.), U. S. Dep. Agr., Rep. for 1887, p. 366. (1888)
Celery.
(Apiwm graveolens, L.)
Blight (Bacterial).
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 257
& 258. (1892)

() Descr., N. Y. Agr. Exp. Sta., Bull. 51, pp. 134 & 136. (1893)
Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 258. (1892)
N. Y. Agr. Exp. Sta., Bull. 51, p. 136. (1893)
Leaf-Blight (Cercospora Apii, Fres.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1886, pp. 117-120. (1887)
N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 250. (1892)
Treat. (pos.), N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 251

& 252. (1892)
(pos.), Conn. Agr. Exp. Sta., Rep. 16, 1892, pp. 44

& 45. (1893)

Conn. Agr. Exp. Sta., Bull. 115, p. 17. (1893)

Leaf-Spot (Phyllosticta Apii, Halsted.)

Descr. Tllus., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 253
& 254. (1892)
Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 254. (1892)
Leaf-Spot (Septoria Petroselini, Desm., var. Apii, Br. & Cav.)
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 255
& 256, (1892)
N.Y. Agr. Exp. Sta., Bull. 51, pp. 137 & 138. (1893)
Treat. (rec.), N. Y. Agr. Exp. Sta., Bull. 51, pp. 139-141. (1893)
Cf. Del. Agr. Exp. Sta., Rep. 4, 1891, pp. 63-65.
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ini llata, (Pers.) Schrt.)
nge::r Ilh,ls(., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 256

& 257 (1892)
Cherry.
(Prunus Cerasus, L.)
‘ owrighti .) Sace.)
Plowrightia morbosa, (Schw ) “
& (Descl‘. Tllus., Scribner, Fung. Dis., p. 1iati % ‘ (igg(l);
Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 200. ( R
N. J. Agr. Exp. Sta., Bull. 8. (18 2)
N. Y. Agr. Exp. Sta., Bull. 40. (1232)
Treat. (rec.), N. Y. Agr. Exp. Sta., Bull. 40, p. 33.9 ( )
Mass. Agr. Exp. Sta., Rep. 10, 1892, it
pp. 236-238. (1893)
Conn. Agr. Exp. Sta., Bull. 115, p. 9. - (1893)

o idi ructigenwm, Kze. & Schm.)
L ]()(()ag;m;llfl.ls. U. S. Dep. Agr., Rep. for 1888, p. 349. (188?))
‘ 7 Ky. Agr. Exp. Sta., Rep. 92,1889, pp. 31-34. (1890)
Mass. Agr. Exp. Sta., Rep. 8, 1890, 1; 213. 8223;
1888, p. 352.
t. (rec.), U. S. Dep. Agr., Rep. for 5
E " ((;os.)), Ky. Agr. Exp. Sta., Rep. 2, 1889, pp. 35-42. (1890)
£.Snot (Cylindrosporiwm Padi, Karst.) ]
g "il)escr. Tllus., Seribner, Fung. Dis., p. 119. (]1.88.3(;))
Towa Agr. Exp. Sta., Bull. 13, pp. 61-65.  ( .
Treat. (pos.), Conn. Agr. Exp. Sta., Rep. 13, 1889, p. 176. (1890)

U. S. Dep. Agr., Rep. for 1890, p. 396. | (1891)
Towa Agr. Exp. Sta., Bull. 17, pp. 421-431. (1832)
(rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 114. (1893)

Cf. Plum. (Leaf-Spot).
.) DBy.)
i ¢ (Podosphaera oxyacanthe, (DC.)
b Mll(i;:sci 0111?18:), U. S. Dep. Agr., Rep. for 1888, ppégg%%(i. (éggg;
ey : 1888, p. 356.
t. (rec.), U. S. Dep. Agr., Rep. for -
R ((Ir)os.)), Towa Agr. Exp. Sta., Bull. 17, pp. 422-428. (1892)
Cf. Apple (Powdery Mildew).

inio, Pruni, Pers.) i
(Pmcm;lescr. 7Illlluns., U. S. Dep. Agr., Rep. for 1887, pp. 353 & 854. (1888)

Treat. (rec.), U. S. Dep. Agr., Rep. for 1887, p. 354 (1888)
Cladosporium carpophilum, Thiim.)
; osz())cc., Towa Agr. Exp. Sta., Bull. 17, p. 421. (1892)

Deser. Nlus., Iowa Agr. Exp. Sta., Bull. 23, pp. 918—9;;)i (12312
Treat. (rec.), Towa Agr. Exp. Sta., Bull. 23, pp. 920 & 4

Of. Peach and Plum (Scab).

Chestnut.
(Castanea sativa, Mill.)

nthracnose (Marsonia ochroleuca, B. & C.)
| (()co., Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 284, (1892)
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Chrysanthemum.
(Chrysanthemwm, sp.)
Leaf-Spot (Septoria sp. and Phyllosticta sp.) -

Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 298. (1892)
Treat. (pos.), N. Y. Agr. Exp, Sta., ¢ Leaf-Spot of Chrys-
anthemums.” (1892)

. Clematis.
Root-Rot (Phoma sp.) ? (C‘Femat?s o
Descr., N. Y. Agr. Exp. Sta., Rep. 3, 1884, pp. 383 & 384.
¥ (1885)
Clover.
(Trifolivm spp.)
Rust (Uromyces Trifolii, A. & S.) Wint.)
Descr. Tllus., N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 24. (1890)
Iowa Ag. Exp. Sta., Bull. 13, p. 53.
Treat. (rec.), N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 24,
p. 139.
Stem-Rot (Selerotinia Trifoliwin, Erick.)
Descr. Illus., Del. Agr. Exp. Sta., Rep. 3, 1890, pp. 84-88. (1891)

(1890)

Treat. (neg.), Del. Agr. Exp. Sta., Rep. 3, 1890, p. 88.  (1891)
Corn.
(Zea. Mays, 1.)

Blight (Bacterial.)

Desecr. Illus., I1l. Agr. Exp. Sta., Bull. 6. (1889)

Treat. (neg.), Il1l. Agr. Exp. Sta., Bull. 6, p. 174. (1889)
Leaf-Blight (Helminthosporiwm graminum, Rab.)

Oce., Conn. Agr. Exp. Sta., Rep. 13, 1889, p. 171. (1890)
Rust (Puccinia Maydis, Bérang.)

Desecr. Illus., U. S. Dep. Agr., Rep. for 1887, p. 390. (1888)

Treat. (neg.), U. S. Dep. Agr., Rep. for 1887, p. 391. (1888)

Smut (Ustilago Maydis, Cord.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 380-386. (1888)
Neb. Agr. Exp. Sta., Bull. 11, pp. 25-80.  (1889)
Treat. (vec.), U. S. Dep. Agr., Rep. for 1887, pp. 386 & 387.
(1888)
Neb. Agr. Exp. Sta., Bull. 11, p. 35. (1889)
Ohio Agr. Exp. Sta., Bull., Vol. iii, No. 10, p. 271. (1890)

Cotton.
(Gossypium spp.)
Anthracnose (Colletotrichum Gossypii, Southworth.)
Descr. Illus, Journ. Mycol.,, Vol. vi, pp. 100-104
& 173-177.
Ala. Agr. Exp. Sta., Bull. 41, pp. 40-49.

(1891)
(1892)

(1891) |
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s 1891)
2 la Agr. Exp. Sta., Bull. 27, p. 10- (
7? ::‘3 ;;:,ab (Fusariwm vasinfect;:l, A};tllflllns:ln.)pp At
: Ala. Agr. Exp. Sta., . 41, pp.
Deser. Tus.,
ina, Cke.)
14 (Cercospora JoSSYPI®s Rl o
t (Descr. ilus., U. S. Dep. Agr., Rep. for . ek
356. %
Ai. Agr. Exp. Sta., Bull. 27, pp- 7 & 8). (1891)
0SPOTIUIY nigricantinimn, Atk. and Aliemarzg_ i(p; i
' (f)lw Tllus., Ala. Agr. Exp. Sta., Bull. 27, pp- ;
escT. 1 s
i la, Atkinson.) - ;
(]I)Wmul;ﬁl‘: mzfaa’Agr. Exp. Sta., Bull. 41, pp- 55-58.  (1892)
escr. o Y .
} Atkinson.)
(SPWT@H@ L Exp. Sta., Bull. 41, pp- 58-60.  (1892)

Deser. Tllus., Ala. AgT.

i icomum, LK.) b o
il ‘;ﬁ::“";ex ’Agr. Exp. Sta., Rep. 2, 1889, pp- bgl 76. 51890;
g:es:tl'. ‘ '(ree.).,, Tex. Agr. Exp. Sta., Rep. 2, 1889, p. L.
Cf. Alfalfa (Root-Rot.)
Cranberry.
(Vacciniwm Oaxycoceus, L)
i inii, Thomas.) o
o ‘]/;loiclfslmlz\}. J. Agr. Exp. Sta., Bull. 64, pp. 49 ((1339))
DTreaescr- .,N J. Agr. Exp. Sta., Bull. 64, p. 16. Mo
i N' J' Agr. Exp. Sta., Rep. 11, 1890, p. 333. (
: e L ta., Bull. 64, Pp. 30-34. (1889)
. .. N.J. Agr. Exp. Sta., . 64, e
1'3:’50:. (1::;8) ’N. J. Agr. Exp. Sta., Bull. 64, pp. 39 & 40. ((1890))
e e Journ. Mycol., Vol. vi, p- 18.
Cucumber.
(Cucumis sativus, Li.)
cnose (Gloeosporiui, sp.) b

Mass. Agr. Exp. Sta., Rep. 10, 1892, P- 231.

Oce., Cf. Melon (Anthracnose.)
ht ial.

'(Bwtell;escl ,N. J. Agr. Exp. Sta., Rep. 11,;3, 18321,58%.1 A

: Sta., Rep. 1%, , P

Treat. (vec.), N. J. Agr. Exp. : ,
Cf. Me&on,)l,’otato, Squash an.d Tomato (B:iz;c’)l. i
amping-off ” or Seedling-Mildew (Pythiwm De Bary ggb . i)
E° Deser. Tllus., Mass. Agr. Exp. Sta., Rep. 8’1139() g p.221.. oy
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 8,h 4 ), P.
Mildew (Plasmopara Cubensis, (B. & C.) Hump8 1%2.)0
Descr. Tllus., Mass. Agr. Exp. Sta., Rep. 5, ;

. 210-212. e
Trfal;. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 2

973-276. (1892)
276. (1892)

(1891)
(1893)
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mma. o Solami, Hals.)
Descr, Tius., N. J. Agr. Exp. Sta., Rep. 12, 1891,

1892)
. 9771-279. : i
qg,ﬁft, (rec.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 279. (1892)
< Neetria Ipomeae, Hals.) 4 S
" Descr. Ilus., N. J. Agr. Exp. Sta., Rep. 12, p
: ppr 281-283. (1892)

Fig.

Leaf-Blight (Acremonium sp.)
Descr., Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 227. (1899
Descr. Illus., Mass. Agr. Exp. Sta:; Rep. 10, 1892, p. 230, 1 893)
Powdery Mildew (Erysiphe cichoracearum, DC.) )
Descr. Illus., Mass. Agr. Exp, Sta., Rep. 10, 1892, p. 225
Treat. (pos.), N.'Y. Corn. Univ. Agr. Exp. Sta., Bull. 31,
P- 138. ;'c (1891)
Mass. Agr.'Exp. Sta., Rep. 9, 1891, p. 225. (1892)
Scab (Cladosporium cucwmerinum, Ell, & Arth.)
Descr. Illus., Ind. Agr. Exp. Sta., Bull. 19, pp. 8-10. (1889)

(1893)

(Ficus Carica, L.)

Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. 227-229. (1893) o g CI:S t(.}). Agr. Exp. Sta., Bull. 92, p. by b7 8 (1893)
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 229, (1898) T::a’t (;'ec.) N. C. Agr. Exp. Sta., Bull. 92, p. 117. (1893)
Stem-Rot (Sclerotinia Libertiana, Fekl.) X ’Lk.) : ;
Descr. Illus., Mass. Agr. Exp. Sta., Rep. 10, 1892, i ’f‘"slg“"é’ Agr. Exp. Sta., Bull. 92, p. 117. (1893)
pp. 212-224. (1898) ' '-‘,'.;'g::;;_ (vec.), N. C. Agr. Exp. Sta., Bull. 92, p. 117.  (1898)

Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 222. (1893)

Filbert.
(Corylus Avellana, L.)

Currant.

Rib ¥
R Cryptosporella anomala, (Pk.) Sace.) :

Deser., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 287. (1893)
 Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 289. (1893)

Anthracnose (Glaeosporium Ribis, (Lib.) Mont. & Desm.)
Descr. Illus., N, Y. Corn. Univ. Agr. Exp. Sta., Bull. 15, )
p. 196. (1889)
Treat. (rec.), N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 15, i
p. 197. (1889)
Leaf-Spot (Septoria Ribis, Desm., and Cercospora angulata, Wint.)
Descr. Illus., Towa Agr. Exp. Sta., Bull. 18, pp. 68 & 69. (1891)
Treat. (pos.), Iowa Agr. Exp. Sta., Bull. 17, pp. 420 & 421.
(1892)

Geranium.

(Pelargonium sp.)

)
Descr. Ilus., Journ. Mycol., Vol. vi, p. 114. (1891)
Powdery Mildew (Sphaerotheca mors-uvae (Schw.) B. & C.)

See Gooseberry (Powdery Mildew.) i e
(Ribes Grossularia, 1..)

toria Ribis, Desm., and Cercospora angulata, Wint.)

- Cf. Currant (Leaf-Spot.)

Anthracnose (Glwosporium melongenae, Ell. & Hals,) ‘ b (¢ Sphaerella Grossulariae, (Fr.) Awd.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 281. (1892) Towa Agr. Exp. Sta., Bull. 13, p. 70. (1891)
Cf. N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 326-333. Mildew (Sphaerotheca mors-uvae, (Schw.) B. & C.

¢ Damping-off,” or Seedling-Mildew (Pythiwm DeBaryanwm, Hesse.) Deser. Tllus., U. S. Dep. Agr., Rep. for 1887, pp. 373-378. (1888)
Descr., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 286. (1893) ¥ Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 240. (1893)
Cf. Cucumber (Damping-off.) o Deser., N. €. Agr. Exp. Sta., Bull. 92, p. 131. (1893)

Fruit-Mould (Botrytis fascicularis, (Cord.) Sace.) e Treat. (pos.), N. Y. Agr. Exp. Sta., Rep. 6, 1887, p. 349. (1888)

Egg-plant.

(Solanwm Melongena, 1.)

Descr., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 357. (1891) N. Y. Agr, Exp. Sta., Bull. 36, p. 645, (12‘;;)

Leaf-Spot (Phyllosticta hortorum, Speg.) ‘N. C. Agr. Exp. Sta., Bull. 92, p. 131. (1893)
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 11, 1890, g Grossulariae, Schum.)

pp. BO8-807. (1891) Deser., Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 241. (1893)

Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 357. (1591) Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 241. (1893)
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Grape.
(Vitis spp.)
Anthracnose (Sphaceloma ampelinum, DBy.)~
Descr. Illus., Scribner, Fung. Dis. , pp. 72-80.
Tenn. Agr. Exp. Sta., Bull. Vol. iv, No. 4,
pp. 111 & 112.
Treat. (rec.), N. Y. Agr. Exp. Sta., Rep. 9, 1890, pp. 336
8 337.°

Conn. Agr. Exp. Sta., Rep. 14, 1890, p. 102.

Tenn. Agr. Exp. Sta., Bull. Vol iv, No. 4, p. 112,
N. C. Agr. Exp. Sta., Bull. 92, p. 121,
Bitter-Rot (Melanconivm fuliginewm, (Scrib. & Viala.) Cav.)
Descr. Illus., U. 8. Dep. Agr., Rep. for 1887, pp. 324
& 325.

Descr., N. Y. Agr. Exp. Sta., Rep. 9, 1890, p. 325.

Treat. (neg.), U. S. Dep. Agr., Rep. for 1887, p. 325.
(rec.), Scribner, Fung. Dis., p. 40.

Cf.N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 61, pp. 302-305.

Black-Rot (Laestadia Bidwellii, (Ell.) Viala & Ravaz
Descr. Illus., U. S. Dep. Agr., Rep. for 1886,
pp. 109-111.

Del. Agr. Exp. Sta., Bull. 6, pp. 18-27.

Scribner, Fung. Dis., pp. 8-14.
Tenn. Agr. Exp. Sta., Bull. Vol. iv,
No. 4, pp. 98-101.
Treat (pos.), U. S. Dep. Agr., Sec. Veg. Path., Circ. 6.
U. S. Dep. Agr., Farm. Bull. 7, pp. 15 & 16.
Del. Agr. Exp. Sta., Bull. 15, p. 7.
U. S. Dep. Agr., Div. Veg. Path., Bull. 3, p. 31.
Tex. Agr. Exp. Sta., Bull. 23, pp. 228-231.
Conn. Agr. Exp. Sta., Bull. 115, p. 11.
Downey Mildew (Plasmopara viticola, (B. & C.) Berl. & De Ton.)
Deser. Illus., U. S. Dep. Agr., Rep. for 1886, pp. 96-99.
Tenn. Agr. Exp. Sta., Bull. Vol. iv, No. 4, p. 108.
Mich. Agr. Exp. Sta., Bull. 83, pp. 9-12.
Treat. (pos.), Ohio Agr. Exp. Sta., Bull. Vol. iii, No. 10,
p. 263.
U. S. Dep. Agr., Farm. Bull. 4, p. 8.
Tenn. Agr. Exp. Sta., Bull. Vol. iv, No. 4, p. 110.
Conn. Agr. Exp. Sta., Bull. 115, p. 12.
Leaf-Blight (Cercospora viticola, (Ces.) Sace.)
Descr. Illus., Seribner, Fung. Dis. pp. 60-62.
Descr., N. Y. Agr. Exp. Sta., Rep. 9, 1890, p. 324.
Treat. (neg.), N. Y. Agr. Exp. Sta., Rep. 9, 1890, p. 324
(rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 122.
Powdery Mildew (Uncinula spiralis, B. & C.)
Descr. Tllus., U. S. Dep. Agr., Rep. for 1886, pp. 105-108.
Mich. Agr. Exp. Sta., Bull. 83, p. 11.

(1890
(1891)

(1891)
(1891)
(1891)
(1893)

(1888)
(1891)
(1888)
(1890)

(1887) -

(1889)

(1890)

(1891)
(1889)
(1892)
(1892)
(1892)
(1892)
(1893)

(1887)
(1891)
(1892)

(1890)
(1891)
(1891)
(1893)

(1890)
(1891)
(1891)
(1893)

(1887)
(1892)
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rdery Mildew (Uncinula spiralis, B. & C.)

Treat. (pos.), U. S. Dep. Agr., Farm. Bull. 4, p. 8.

Ind. Agr. Exp. Sta., Bull. 38, p. 17.

N. C. Agr. Exp. Sta., Bull. 92, p. 120.
o-Rot or Anthracnose (Glaosporiwm fructigenum, Berk.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1890, p. 408.

Journ. Mycol., Vol. vi, pp. 164-171.
Cf. Apple (Ripe-Rot.)

-f«.(l (Armillaria mellea, (Wallr.) Fr. and Dematophora necatrix,

Hartig.)
Descr. Illus., Scribner, Fung. Dis., pp. 64-69.
N. C. Agr. Exp. Sta., Bull. 92, p. 122.
Treat. (rec.), Scribner, Fung. Dis., pp. 70 & 71.
N. C. Agr. Exp. Sta., Bull. 92, p. 122.
te-Rot (Coniothyriwm Diplodiella, (Speg.) Sace.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 325
& 326.
Secribner, Fung. Dis., pp. 41-44.
Descr., N. Y. Agr. Exp. Sta., Rep. 9, 1890, p. 324.
Treat. (pos.), U. S. Dep. Agr., Sec. Veg. Path., Bull. 11.

Hazelf >

(Corylus, spp.)
—Knot (Cryptosporella anomala, (Pk.) Sace.)

Cf. Filbert (Black-Knot).

Hollyhock.

(Althaea rosea, Cav.)

Descr. Illus., Journ. Mycol., Vol. vi, pp. 46-48.
Treat. (pos.), Journ. Mycol., Vol. vi, p. 50.

; Bllght (Cercospora Althaeina, Sacc.)
Descr., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 361.
Ct. Garden and Forest, March 26, 1890.
ot (Phyllosticta, Althaeina, Sace.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 297.
inia, Malvacearwm, Mont.)

Pp. 154,

155,
Cf. N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 361.

Descr. Tllus., Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 242.
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892, p. 243.

‘ racnose (Collétotrichum Malvarwm, (Braun. & Casp.) Southworth.)

Descr. Illus., N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 25,

-, Treat. (vec.), N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 25,

271

Descr., N. Y. Agr. Exp. Sta., Rep. 9, 1890, pp. 322 & 323.

(1891)
(1891)
(1892)
(1893)

(1891)
(1891)

(1890)
(1893)
(1890)
(1893

(1888)
(1890)
(1891)
(1890)

(1893)
(1893)

(1890)
(1890)

N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362. (1891)

(1891)

(1892)

(1890)

(1890)
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Horseradish.
(Cochlearia Armoracia, L.)
Leaf-Blight (Ramularia Armoracice, Fekl.) i

Occ., N. J. Agr. Exp. Sta., Re}';. 11, 1890, p. 360. (1891
Leaf-Spot (Septoma Armoracice, Sace. )
Descr., N. J. Agr. Exp Sta Rep. 11, 1890, p. 360. (1891)
v ;Hyd'ra.ngea,.
(Hydrangea\HQrtensia, Siebold.)
Leat-Spot (Phyllosticta Hydrangece, Ell. & Ev.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 298. (1892)
Cf. Garden and Forest, Vol. iv, p. 177, 1891.
Lettuce.
(Lactuca sativa, 1.)
Downy Mildew (Bremia Lactucce, Regel.)
Descr. Illus., N. Y. Agr. Exp. Sta. Rep 4, 1885, p. R53. (1886)
Treat. (pos. ), Journ. Myecol., Vol. vi, p. 17. (1890)
Mass. (Hatch) Agr. Exp. Sta., Bull. 4, pp. 11-14.  (1889)
Vt. Agr. Exp. Sta., Rep. 5, 1891, p. 141. (1892)
Leaf-Rot (Botrytis vulgaris, Fr.)
Descr., Mass. Agr. Exp. Sta., Rep. 9, 1891, pp. 219-221. (1892)
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 221. (1892)
Leaf-Spot (Septoria consimilis, Ell. & Mart.)
Descr. Tllus., Ohio Agr. Exp. Sta., Bull. 44, pp. 145 & 146. (1892)
Stem-Rot (Bacterial.)
Descr., Vt. Agr. Exp. Sta., Rep. 6, 1892, p. 87. (1893)
Treat. (rec.), Vt. Agr. Exp. Sta., Rep. 6, 1892, p. 88. (1893)
Maple.
(Acer, spp.)

Leaf-spot (Phyllosticta acericola, Cke. & Ell.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 383-386. (1889)

Treat. (vec.), U. S. Dep. Agr., Rep. for 1888, p. 386. (1889)
Melon.
(Cucwmis, spp.)
Anthracnose (Colletotrichum lagenarium, (Pass.) Ell. & Hals.)
Descr., U. S. Dep. Agr., Bot. Div., Bull. 8, p. 64. (1889)
Treat. (pos ), Md. Agr. Exp. Sta. Rep 4,1891, p. 887.  (1892)

Bhght (Bacterial.)
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 278 & 274.
(1892)
Treat. (rec.), N. J. Agr. Exp. Sta. , Rep. 12, 1891, p. 276. (1892)
Ctf. Cucumber, Potato, Squash and Tomato (Bhght )
Downy Mildew (Plasmopara Cubensis, (B. & C.) Humphrey.)
See Cucumber (Downy Mildew.)
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Mignonette.
(Reseda odorata, 1..)

ioht (Cercospora Resedce, Fekl.)

Descr. Tllus., U. S. Dep. Agr., Rep. for 1889, pp. 429

& 430. (1890)
Treat. (pos.), U. S. Dep. Agr., Rep. for 1889, p. 431. (1890)
Nasturtium.
(Tropceolum Majus, 1.)
ight Alternaria, sp., and Pleospora Tropceoli, Hals.)
Descr., N. J. Agr. Exp Sta., Rep. 13, 1892; p. 290-293. (1893)

Treat. (rec.), N. J. Agr. Exp Sta., Rep. 12, 1891, p. 299. (1892)

Oats.
(Avena sativa, L.)

(Bacterial.)
; Descr., Journ. Mycol., Vol. vi, p. 72. (1890)
Mass Agr. Exp. Sta., Rep. 8, 1890, p. 225. (1891)
Pumnw coronata, Cda., P. graminis, P., and P. Rubigo-vera,
(DC.) Wint.)
Descr. Ilus., Kan. Agr. Exp. Sta., Bull. 38. (1893)
Treat. (neg.), Journ. Mycol., Vol. vii, pp. 225 & 226. (1893)
Cf. Wheat (Rust.)
(Ustilago Avence, (P.) Jensen.)
Descr. Illus., Kans. Agr. Exp. Sta., Bull. 8. (1889)
N. Dak. Agr. Exp. Sta., Bull. 1. 1891)
U. S. Dep. Agr., Div. Veg. Path., Farm. Bull. 5. (1892)
i R. I. Agr. Exp. Sta., Bull. 15. (1892)
Treat. (pos.), Kan. Agr. Exp. Sta., Bull. 15, pp. 128-130. (1890)
N. Dak. Agr. Exp. Sta., Bull. 1, pp. 25-28. (1891)
U. S. Dep. Agr., Div. Veg. Path., Farm. Bull. 5. (1892)
R. I. Agr. Exp. Sta., Bull. 15, pp. 6-8. (1892)
Olive.
(Olea. Ewropcea, 1.)
‘culosis (Bacterial.) 3 ‘
Descr. Illus., Journ. Mycol., Vol. vi, pp. 148-153. (1891)

Onion.
(Alliwm Cepa, 1..)
cnose or Rot (Vermicularia circinans, Berk.)
Descr. Tllus., Conn. Agr. Exp. Sta., Rep. 13, 1889, p. 163. (1890)
- Treat. (rec.), Conn. Agr. Exp. Sta., Rep. 13, 1889, pp. 164
& 165.
18

(1890)
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‘ Damping-off ” or Seedling-Mildew

(Pythium De Baryanum, Hesse.)
Oce., Conn. Agr. Exp.

Sta., Rep. 13, 1889, pp. 165 & 166,

’ 189
Cf. Cucumber (“Damping-oﬁ:'._,”j ( 0)
Downy Mildew (Peronospora Schleideniana, DBy.)

Descr. 1llus., Wis. Agr. Exp. Sta., Rep. 1,1883, pp. 38—44.

(1884
N. Y. Corn. Univ. Exp. Sta. » Rep. 2, 1889,
pp. 193 & 194. (1890)
Treat. (vec.), Conn.

Agr. Exp. Sta., Rep. 13, 1889, p. 157. (1890)
Smut (Urocystis Cepulae, Frost.)

Descr. Illus., Conn. Agr. Exp. Sta., Rep. 13, 1889,

pp. 129-146. {1890)
Treat. (rec.), Conn. Agr. Exp. Sta., Rept. 13, 1889,

pp. 147-153. (1890)
(Transplanting), Conn. Agr. Exp. Sta., Bull. 115,

p. 15. (1893)

Cf. Ohio Agr. Exp. Sta., Bull. Vol. iii, No. 9, p. 244.

Tenn. Agr. Exp. Sta., Bull. Vol. v, No. 4, p. 147.
Stalk-Blight (Macrosporium Sarcinula, B. var, parasiticum, Thm.,
and M. Porri, Ell.)

Descr. Illus., Conn. Agr. Exp. Sta., Rep. 18, 1889,
pp. 158-162. (1890)

Treat. (rec.), Conn. Agr. Exp. Sta., Rep. 13, 1889, p. 161. (1890)

Orange.

(Citrus Aurantivm, 1.)
Anthracnose (Colletotrichum adustum, EIL.)
Oce., Journ. Mycol., Vol, vii, p. 34.

(1891)
Leaf-glaze (Strigula complanata, Fée.)
Oce., Journ. Mycol., Vol. vii, p. 36. (1891)
Leaf-Mould (Caprodium Cilri, Berk. & Desm.)
Oce., Journ. Mycol., Vol. vii, p. 85. (1891)
Treat. (rec.), Journ. Mycol., Vol. vii, p. 35, (1891)
(Cf. Bull. Bussey Inst. I, pp. 404-414,)
Scab (Cladosporium sp.)
Desecr., Fla. Agr. Exp. Sta., Bull. 2, pp. 35 & 36. (1888)
Journ. Mycol., Vol. vii., p. 34. (1891)
Treat. (vec.), Fla. Agr. Exp. Sta., Bull. 2, p. 37. (1888)
Journ. Myecol., Vol. vii, p. 34. (1891)
Orchid.

(Orchidacece.) ‘
Anthracnose (Glaosporium sp.)
Oce., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 298. (1892)
Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 298. (1892)
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Pea.
(Pisum sativwm, 1..)
' Erysiphe Martii, Lév.)
Mﬂ%’:;( S. Dak. Agr. Exp. Sta., Bull. 29, p. 89. o] gggg
Tre;t (rec.), N. Y. Agr. Exp. Sta., Rep. 4, 1885, p. 187.
Cf. Bean (Powdery Mildew.) .

Peach.
(Prunus Persica, Benth. & Hook.)
i 1 erk.
i é‘iﬁ“‘?”?“fgf e]glxc;fog’ta]i Rel)o. 13, 1892, p. 325. (1893)
(Ef! I:T J. Agr. Exp. Sta., Rzzp.sl?};, 18)92, p. 328.
1 idi ructigenum, Kze. chm.
o m:wﬁ{us., Jgourn. Myecol., Vol. vii, pp. 36-38. ) gggg
Treat. (pos.), Del. Agr. Exp. Sta., Bull. 19, pp. 15 & 16. it
Del. Agr. Exp. Sta., Rep. 5, 1892, p. 66. ( 893)
(rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 102. (1893)
Cf. Cherry (Fruit-Mould.)
Blight (Oercospord Persica, Sacc.)

Occ., N. C. Agr. Exp. Sta., Bull. 92, p. 103. (igg?sy;
Trea’t. (rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 103. (
ht (Cercosporella Persica, Sacc.) ol
Oce., Journ. Mycol., Vol. vii, p. ;)1.
Fekl.
url (Exoascus deformans, (Berk.) -
; Descr. Illus., Scribner, Fung. Dis., pp. 127-130. (iggg)
N. C. Agr. Exp. Sta., Bull. 92, p. 103. ( 3)
Treat. (vec.), N. C. Agr. Exp. Sta., Bull. 92, p. 103. (1893)
y Mildew (Sphaerotheca pannosa, (Wallr.) Lév. (%) i
Oce., Journ. Myecol., Vol. vii, p. 90. .

-j inia Pruni, P.)
(chmm]t;escr. Il,lus. , U.8.Dep. Agr., Rep. for 1887, pp. 353 & 354. (1888)

Treat. (vec.), U. S. Dep. Agr., Rep. for 1887, p. 355. (1888)
Cladosporiwm carpophilum, Thiim.)
: sji)escr. Tllus., Ind. Agr. Exp. Sta., Bull. 19, pp. 5-8. gggg;
Treat. (rec.), Ind. Agr. Exp. Sta., Bull. 19, p. 8.
) Pear.

(Pirus Communis, L.)

-Rot (Thelephora pedicellata, Schw.) -

Descr., Journ. Mycol., Vol. vi, pp. -113 & 114. gggi;

Treat. (pos.), Journ. Mycol., Vol. vi, p. 114.

light (Micrococeus amylovorus, Burrill.)

Deger. Tllus., N. Y. j&gr. Exp. Sta., Rep. 5, 1886, Ut
pp. 275-289. e

Descr., Ala. Agr. Exp. Sta., Bull. 50.
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Fire-Blight (Micrococeus amylovorus, Burrill.)
Treat. (vec.), IIl. Agr. Exp. Sta., Bull. 2, pp. 16 & 17. (1886)
(neg.), Mo. Agr. Exp. Sta’, Bull. 16, pp. 8 & 9. (1891)
(rec.), Mich. Agr. Exp. Sta., Bull. 83, p. 14. (1892
Cf. N. Y. Agr. Exp. Sta., Rep. 5, 1886, pp. 300-315.
Cf. Apple (Fire-Blight.)
Leaf-Spot (Entomosporium maculatum, Lév.). '
Descr. Illus., US. 5;Dep:'.Agr., Report for 1888, pp. 859-362. (1889)

Scribner, Fung. Dis., pp. 101-104. (1890)

{ Del. Agr. Exp. Sta., Bull. 18, pp. 4-6. (1891)
Treat. (pos.), U. 8. Dep. Agr., Sec. Veg. Path., Circ. 8, p.6. 1
- (1889)

Del. Agr. Exp. Sta., Bull. 15, pp. 9 & 10. (1892)

U. S. Dep. Agr., Farm. Bull. 7, p. 15. (1892)

Conn. Agr. Exp. Sta., Bull. 115, pp. 4 & 5. (1893)

Cf. Quince (Leaf-Spot.)
Rust (Gymmnosporangivm globosum, Farl.)
Oce., Conn. Agr. Exp. Sta., Rep. 14, 1890, p. 98. (1891)

Treat. (rec.), Conn. Agr. Exp. Sta., Rep. 14, 1890, p.98. (1891)

Scab (Fusicladium pirinum, (Lib.) Fekl.)

Descr. Illus., Seribner, Fung. Dis., pp. 98 & 99. (1890)

N.'Y. Agr. Exp. Sta., Bull. 67, pp. 191 & 192. (1894)
Treat. (pos.), Del. Agr. Exp. Sta., Bull. 8, pp. 11-14. (1890)

U. S. Dep. Agr., Farm. Bull. 7, p. 15. (1892)
Del. Agr. Exp. Sta., Bull. 28, pp. 30-34. (1892)
Conn. Agr. Exp. Sta., Bull. 115, p. 5. (1893)
N. Y. Agr. Exp. Sta., Bull. 67. (1894)

Cf. Apple (Scab.)

Peppers.

(Capsicum annvum, L.)

Anthracnose (Colletotrich'ufm nigrum, Ell. & Hals.)
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 359. (1891)
Treat. (rec.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 360. (1891)
Cf. N. J. Agr. Exp. Sta., Rep. 13, pp. 332 & 333. (1893)

Anthracnose (Gleosporium piperatwm, Ell. & Ev.)
Descr. Illus., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 858. (1891)
Treat. (rec.), N. J. Agr. Sta., Rep. 11, 1890, p. 360. (1891)
Cf. N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 330 & 331.  (1893)

o

Persimmon,
(Diospyros, spp.)
Anthracnose (Gleosporium, sp.)
Oce., N. C. Agr. Exp. Sta., Bull. 92, p. 116. (1893)
Treat. (vec.), N. C. Agr. Exp. Sta., Bull. 92, p. 116. (1893)
Cf. N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 826-330.
Cf. Apple (Ripe-Rot or Anthracnose.)
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ereospora Sp.)
(SM §. C. Agr. Exp. Sta., Bull. 92, p. 116. (1893)
i

Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 116. (1893)
Of. Peach (Leaf-Blight.)

illaria mellea, (Wallr.) Fr.)
(Arg;c N. C. Ag;. Exp. Sta., Bull. 92, p. 116. (1893)
Tyeat, (rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 116. (1893)

Of. Grape (Root-Rot.)

Pink (Sweet William.)
(Dianthus barbatus, L.)
inia Arenarice, (Schum.) Wint.)
" Descr. Tllus. ,’N. J. Agr. Exp. Sta., Rep. 13,1892, pp. 278-280.
(1893)
Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 280. (1893)

Plum.
g (Prunus spp.)
i (Plowrightia morbosa, (Schw.) Sace.)
See Cherry (Black Knot.)
uld (Oidium fructigenum, Kze. & Schm.)
~ See Cherry (Fruit-Mould.)
t (Cylindrosporium Padi, Karst.)
~ Descr. Illus., N. Y. Agr. Exp. Sta., Rep. 5, 1886,
pp. 293-296. (1887)
Towa Agr. Exp. Sta., Bull. 13, pp. 55-65. (1891)
Treat. (pos.), Ohio Agr. Exp. Sta., Bull.,Vol. iv, No. 9,
p. R16. (1891)
Journ. Mycol., Vol. vii, p. 255. (1893)
Cf. Cherry (Leaf-Spot.)
ets (Taphrina Pruni, (Fekl.) Tul.) :
" Descr. Tllus., U. S. Dep. Agr., Rep. for 1888, pp. 366-369. (1889)
Oce. Tllus., Mich. Agr. Exp. Sta., Bull. 83, pp. 18 & 19. (1892
Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 92, p. 111. (1893)
ildew (Podosphera Oxyacanthe, (DC.) DBy.) 5
See Cherry (Powdery Mildew.) .
inia. Pruni, Pers.)
See Cherry (Rust.)

Cladosporium carpophilum, Thiim.)

Descr., Journ. Mycol., Vol. vii, pp. 99 & 100. (1892)
Descr. Tllus., Towa Agr. Exp. Sta., Bull. 23, pp. 918-920. (1894)
Cf. Cherry and Peach (Scab.) )

Poplar.
(Popuwlus spp.)

ampsora populina, (Jacq.) Lév.)
Oce. Treat., Mass. Agr. Exp. Sta., Rep. 9, 1891, pp. 233
& 234, Lgs
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Potato.

: (Solanum tuberosum, L)
Blight (Bacterial.) e
Descr., N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 269. (1892)
Del. Agr. Exp. Sta., Rep. 4, 1891, pp. 54-56. (1892)
Treat. (vec.), N. J. Agr. Exp. Sta., Rep. 12, 1891, p. 276. (1892)
Del. Agr. Exp. Sta., Bull. 15, p. 13. (1892)
Cf. Cucumber, Melon, Squash and Tomato (Blight.)
Downy Mildew or Rot (Phytophthora infestans, DBy.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1888, pp. 337 & 338. (1889)
Me. Agr. Exp. Sta., Rep., 1889, pp. 172-178. (1890)
Treat. (pos.), Ohio Agr. Exp. Sta., Bull., Vol. ii, No. 6,

pp. 162-169. (1889)
U. S. Dep. Agr., Sec. Veg. Path., Bull. 11,
pp. 47 & 48. (1890)
R. I. Agr. Exp. Sta., Bull. 14, pp. 186 & 187.
(1891)

Vt. Agr. Exp. Sta., Rep. 6, 1892, pp. 57-66. (1893) '

Conn. Agr. Exp. Sta., Bull. 115, pp. 15 & 16.

: 1
Leaf-Blight (Macrosporium Solani, Ell. & Mart.) e
Descr. Illus., Del. Agr. Exp. Sta., Rep. 4, 1891, pp. 58 & 59.
(1892)
Vt. Agr. Exp. Sta., Bull. 36. (1893)
Treat. (pos.), Del. Agr. Exp. Sta., Rep. 4, 1891, p. 60. (1892)
Vt. Agr. Exp. Sta., Bull. 36. (1893)

Scab (Oospora scabies, Thaxter.)
Descr. Illus., Conn. Agr. Exp. Sta., Rep. 14, 1890, pp. 81-95.
(1891)
N. Dak. Agr. Exp. Sta., Bull. 4, pp. 6 & 7. (1891)
Treat. (pos.), N. Dak. Agr. Sta. Exp., Bull. 9, pp. 31-33. (1893)
R. I. Agr. Exp. Sta., Bull. 26, p. 155. (1893)
Wash. Agr. Exp. Sta., Bull. 8, pp. 137 & 138.
(1894)
(Cf. Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 153-160.)
Cf. Beet (Scab.)

Privet.
(Ligustrum vulgare, 1.)
Anthracnose (Gleeosporiwm cingulatum, Atkinson.)
Descr. Illus., N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 49,

pp. 306-314. (1892)

Quince.
(Pirus Cydonia.)
Black-Rot (Spheeropsis Malorwm, Berk.)
Descr. Illus., N. J. Agr. Exp. Sta., Bull. 91, pp. 8-10.

Treat. (rec.), Conn. Agr. Exp. Sta., Bull. 115. pp. 6 & 7.
Cf. Apple (Black-Rot.)

(1892)
(1893)
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‘(Micrococcus amylovorus, Burrill.)
See Apple and Pear (Fire-Blight.)
(Entomospom’um maculatwm, Lév.)
Deser. Illus., See Pear (Leaf-Spot.)
Treat. (pos.), U. S. Dep. Agr., Sec. Veg. Path., Bull. 11,
pp. 46 & 47.
Conn. Agr. Exp. Sta., Rep. 15, 1891,
pp. 150-152.
Conn. Agr. Exp. Sta., Bull. 115, p. 6.
Cf. Pear (Leaf-Spot.) S
a Cydonice, Sace. & Schulz.) ?
(Ph‘]))";scr.g;lllus., ;N J. Agr. Exp. Sta., Bull. 91, pp. 10 & 11.
Treat. (rec.), N. J. Agr. Exp. Sta., Bull. 91, p. 11.
or Anthracnose (Glwosporium fructigenwm, Berk.)
See Apple and Grape (Ripe-Rot.)

(1890)

(1892)
(1893)

(1892)
(1892)

Radish.
(Raphanus sativus, L.)
(Plasmodiophora Brassice, Wor.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, pp. 348 & 349.
Of. Cabbage (Club-Root.)
Mildew (Peronospora parasitica, (P.) Tul.)
~ Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 349.
* Of. Turnip (Downy Mildew.)
Rust (Cystopus candidus, (P.) Lév.)
: Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 350. R (1891)
Tyeat. (rec.), N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 350. (1891)
Cf. Turnip (White Rust.)

(1891)

(1891)

Raspberry.
(Rubus spp.)
enose (Gieosporium Venetwm, Speg.)
See Blackberry (Anthracnose.)
(Bacterial.)
Descr., Ohio Agr. Exp. Sta., Bull., Vol. iv, No. 6, p. 128. (1891)
(Septoria Rubi, Westd.)
See Blackberry (Leaf-Spot.)

See Blackberry (Rust.)

Rose.
(Rosa spp.)
cnose (Gleosporiwm Rosce, Hals.)
Descr., N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 282 & 283. (1893)
Mildew (Peronospora sparsa, Berk.)

Oce., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 282. (1893)
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Leaf-Spot (Actinonema Rosce, (Lib.) Fr.)
Descr. Illus., U. S. Dep. Agr., Rep. for 1887, pp. 366-368. (1888)
Treat. (rec.), U. S. Dep. Agr., Rep. for 1887, pp. 368
& 369. 8
(pos.), Mass. (Hatch) Agr. Exp. Sta., Bull. 4, pp. 10
& 11. 4
N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 281.
Powdery Mildew (Spheerotheca pannosa, (Wallr.) Lév.)
Descr., N. J. Agr.®Exp. Sta., Rep. 13, 1892, p. 281. (1893)
Treat. (pos.), Mass. (Hatch) Agr. Exp. Sta., Bull. 4, p. 11. (1889)
N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 281

(1888)

(1889)
(1893)

& 282. (1893)
Rust (Phragmidiwm specioswm, Fr.)
Desecr. Illus., U. S. Dep. Agr., Rep. for 1887, p. 372. (1888)
Treat. (rec.), U. S. Dep. Agr., Rep. for 1887, p. 372. (1888)
Rust (Phragmidiwm subcorticium, (Schrank) Wint.)
Desecr. Ilus., U. S. Dep. Agr., Rep. for 1887, pp. 369
& 370. (1888)
Treat. (rec.), U. S. Dep. Agr., Rep. for 1887, p. 871. (1888)
N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 282. (1893)
Rye.
(Secale cereale, 1..)
Ergot (Claviceps purpurea, Tul.)
Descr. Illus., S. Dak. Exp. Sta., Bull. 33, pp. 40-43. (1893)
Treat. (rec.), N. C. Agr. Exp. Sta., Bull. 76, p. 20. (1891)

S. Dak. Agr. Exp. Sta., Bull. 33, pp. 43 & 44. (1893)
Rust (Puccinia graminis, P., and P. Rubigo-vera, (DC.) Wint.)
See Oats and Wheat (Rust.)
Smut (Urocystis occulta, (Wallr.) Rabh.)

Oce. Illus., Mass. Agr. Exp. Sta., Rep. 9, 1891, p. 247.  (1892)
Treat. (pos.), See Oats and Wheat (Smut.)
Salsify.
(Tragopogon porrifolius, L.)
Rot (Bacterial.)
Descr., N, J. Agr. Exp. Sta., Rep. 11, 1890, p. 851. (1891)
Sorghum.
(Sorghuwm vulgare, P.)
Blight (Bacillus Sorghi, Burrill.)
Descr., Kan. Agr. Exp. Sta., Rep. 1, 1888, pp. 281-301. (1889)
Treat. (rec.), Kan. Agr. Exp. Sta., Rep. 1, 1888, pp. 801
& 302. (1889)
Smut (Ustilago Sorghi, (Lk.) Pass., and U. Reiliana, Kiihn.)
Descr, Illus., Kan. Agr. Exp. Sta., Bull. 28, pp. 95 & 96. (1891)
Treat. (neg.), Kan. Agr. Exp. Sta., Bull. 23, p. 101. (1891)
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Spinach.

(Spinacia oleraced, Mill.)
acece, Ell. & Hals.)

3 B 1890
ose (0"‘““’13’{:1?“?. £ Agr. Exp. Sta., Bull. 0, PP. 6d8.14 ((1890))
j Deac:- (rec ).’N J. Agr. Exp. Sta., Bull. 70, pp- 18 & 1%
eat. BRI
l[ilde'fvr (Peronospora effusa. (Grev')slzabhézm w0, pp. 4-6. (1890
Descr. 111us., N. J. Agr. Exp. Sta., A (1890)

X. J. Agr. Exp. Sta., Bull. 70, pp. 13 & 14.

Treat. (rec.), Rep. 8, 1890, pp. 221

Mass. Agr. Exp. Sta., L
: & 22R.
i h odii, Sace.) i
(Phyuosmfcltl?l: ;;‘01; Ag’r. Exp. Sta., Bull. 70, pp. 9 8;&111) ((1890;
g:z‘;:' (rec.).,,N. J. Agr. Exp. Sta., Bull. 70, pp. 13 :
] el Preusggx Bull. 70, pp. 11 & 12. (1890)
| 2 . J. Agr. Exp. dta., .70, pp- 4
g::c: 1(11;5;}1; J fgr. Exp. Sta., Bull. 70, pP- 18 & 14. (1890)
at. PR
Ellisii, Hals.) | Ll
> (Entzlolﬁzs. N. J’. Agr. Exp. Sta., Bull. 70, pp.llé) 251141 &890;
I'I?es:t' (rec ),N J. Agr. Exp. Sta., Bull. 70, pp- :
reat. ), N. J.
Squash.
(Cucurbita spp-) ;
enose (Colletotrichum lagenariwn, (Pass.) ElL & Hals.)
} See Melon (Anthmcnose.)
| : 1892
(Ba"tem"l-l)q J. Agr. Exp. Sta., Rep. 12, 1891, pp- 274—276. ( )
' 2‘;9 01‘101;mbe1:, Melon, Potato and Tomato }gleg;xt.)
‘Mildew.(Plasmopara Cubensis,.(B. & C.) Humphrey.
) See Cucumber (Downy Mﬂdewi; A
i Erysiphe cichoraceariit, L2 ‘
Mﬂ%;:vsc(r. ?llluf:, See Cucumber (Powdery Méltiewgun o
Treat. (pos.), Corn. Univ. Agr. Exp. & i

pp. 330-332. .
Of. Cucumber (Powdery Mildew.)

Strawberry.
{(Fragaria spp-)

pot (Ascochyta Fragarice, Sacc.) . Exp. Sta., Bull. 14,

Deser. Nlus., N. Y. Corn. Univ. Ag (1889)
pp. 182 & 183. ) Sta., Bull. 14

Treat. (vec.), N. Y. Corn. Univ. Agr. Exp s (1589)
p. 183.

pot (Spheerella, Fragarice, (Tul.) Sace.)
Deser. Illus., U. S. Dep. Agr.,‘ Rep.
N. Y. Corn. Univ. Ag

pp. 171-181.

for 1887, pp. 334-339. (1888)

" Sta., Bull. 14
P £ " (1889)
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Leaf-Spot (Spheerelia Fragarice, (Tul.) Sacc.)

Treat. (pos.), U. S. Dep. Agr., Rep. for 1890, p. 397. (1890)

Ken. Agr. Exp. Sta., Bull. 31, pp. 7-12. (1890)
Md. Agr. Exp. Sta., Rep. 3, 1890, pp.106-108. (1891
N. C. Agr. Exp. Sta., Bull. 92, p. 133. (1893,
Conn. Agr! Exp. Sta., Bull. 115, p. 14 (1893)
Powdery Mildew (Spherotheca Castagnet, Lév.)

Descr., N. Y. Agr. Exp. Sta., Rep. 5, 1886, pp. 291 & 292. (1887
Descr. Tllus., Mass: Agr. Exp. Sta., Rep. 10, 1892, p. 239. (1893)
Treat. (rec.), N. Y. Agr. Exp. Sta., Rep. 5, 1886, p.293. (1887

Mass. Agr. Exp. Sta., Rep. 10, 1892,
Pp. 243-245. (1893)

Sweet Potato.
(Ipomeea Batatas, Lam.)
Black-Rot (Ceratocystis JSimbriata, Ell. & Hals.)
Deser. Ilus., N. J. Agr. Exp. Sta., Bull, 76, pp. 7-13. (1890)

Journ. Myecol., Vol. vii, pp. 1-9. (1891)
U. 8. Dep. Agr., Rep. for 1891, pp. 376
& 377 (1892)
Treat. (vec.), N. J. Agr. Exp. Sta., Bull. 76, pp. 13 & 14.  (1890)
Journ. Mycol., Vol. vii, pp. 9 & 10. (1891)
U. S. Dep. Agr., Rep. for 1891, p. 877. (1892)

Dry-Rot (Phoma Batate, Ell. & Hals.)

Descr. Illus., N. J. Agr. Exp. Sta., Bull. 76, pp. 23-25.  (1890)

Treat. (vec.), N. J. Agr. Exp. Sta., Bull. 76, p. 25! (1890)
Leaf-Spot (Phyliosticta bataticola, Ell. & Mart.)

Descr. Illus., N. J. Agr. Exp. Sta., Bull, 76, pp.27 & 28.  (1890)
Scab (Monilocheetes nfuscans, Ell. & Hals.)

Descr. Mlus., N. J. Agr. Exp. Sta., Bull. 76, pp. 25-27. (1890)
‘Soft-Rot (Rhizopus wigricans, Ehrb.)

Descr. Illus., N. J. Agr. Exp. Sta., Bull. 76, pp. 4-6. (1890)

Treat. (rec.), N. J. Agr. Exp. Sta., Bull, 76, pp. 6 & 7. (1890)
Soil-Rot (Acrocystis Batatas, Ell. & Hals.)

Descr. Illus., N. J. Agr. Exp. Sta., Bull. 76, pp. 14-18. (1890)

Treat. (rec.), N. J. Agr. Exp. Sta., Bull. 76, pp. 18-20.  (1890)
Stem-Rot (Nectria Ipomeeae, Hals.)

See Egg-Plant (Stem-Rot. )
White-Rot (Peniciltium sp.)

Deser. Ilus., N. J. Agr. Exp. Sta., Bull. 76, pp. 22 & 23. (1890)
White Rust (Cystopus Ipomeeae-panduronce, (Schw.) Farl.)

Descr. Tllus., N. J. Agr. Exp. Sta., Bull. 76, pp. 28-30. (1890)

Sycamore.
(Platanus spp.)
Anthracnose (Gleosporium nervisequum, (Fekl.) Sace.)
Descr. Tlus., U. S. Dep. Agr., Rep. for 1888, pp. 387-389. (1889)

Treat. (rec.), U. S. Dep. Agr., Rep. for 1888, p. 389. (1889)
Cf. Journ. Mycol., Vol. v, p. 5le.s.
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Tomato.

(Lycopersicwm esculentwm, Mill.)
y totrichum Lycopersici, Chester.)
e ]_()g:}l: ;llus., Del. Agr. Exp. Sta., Rep. 4, 1891, pp. 60-62. (12322)’;
Cf D;al. Agr. Exp. Sta., Rep. 5, 1892, p. 80. (

: i ] Sace.)
N Gloeosporiwm phomotides,
ose(gcc N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 325.
Cf 1’\T J. Agr. Exp. Sta., Rep. 13, 1892, pp. 326-330.

(Bacterial. i
’ tell;escl., Miss. Agr. Exp. Sta., Bull. 19. (1892)

N. J. Agr. Exp. Sta., Rep. 12, 1891, pp. 267 & 268. (1892)
N.Y. Corn. Univ. Agr. Exp. Sta., Bull. 45, p. 213. (1892)
Of. Cucumber, Melon, Potato and Squash (Blight.)

(1893)

(Bacterial ?)

Descr., N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 43,

1892)

| pp. 149-154. :

- indet.)

(Fungus, Sp. in : . 95-27. (1893)
. Desecr., Fla. Agr. Exp. Sta., Bull. 21, pp. 2 (1893)

Treat. (pos.), Fla. Agr. Exp. Sta., Bull. 21, pp. 32-36.

VMildew (Phytophthora infestans, DBy.)
Potato (Downy Mildew.) ! :
Tould (Sl’;:wrosporium Tomato, Cke.,and Fusarium Solani, (Mart.)
ce.
Desszf' I)'llué., U. S. Dep. Agr., Rep. for 1888, pp. 339—3441. (1889)
Treat. (pos.), ? U.S. Dep. Agr., Sec. Veg. Path., Bull. 11,

pp. 61-65. (1890)

B e T st Rep, 4, 1001, p. (15%)
See Potato (Leaf-Blight.)

Ms%ﬁ:;mrﬁ?%’ skI(;e)p Agr., Rep. for 1888, pp. 347 & 348.(1889)

B e s e o, P, B 11 ZZ))

NI.LCA%PYAgr. Exp. Sta., Bull. 84, p. 21. (1892)

Conn. Agr. Exp. Stfa., Bull. 115, p. 16. (1893)

Turnip.

(Brassica compestris, 1.)

-Root (Plasmodiophora Brassice, Wor.)

See Cabbage (Club-Root.) e
Mildew (Peronospora parasitica, (P.) Tul.
Oce., Mass. Agr. Exp. Sta., Rep. 8, 1890, p. R22. B 8233
Treat. (vec.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. :

Cf. Cabbage (Downy Mildew.)
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Powdery Mildew (Oidiwm Balsamii, Mont,.)

Oce., N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 61, pp. 305
& 306, -

i (1893
White Rust (Cystopus candidus, (P.) Lév.) of
Oce., Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 222. (1891)
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 8, 1890, p. 223. (1891)

Cf. Cabbage (White Rust.)

.

-
«
-

‘i’e}bena.
(Verbena sp.)
Powdery Mildew (Erysiphe cichoracearum, DC.)
Oce., N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 37, p. 405. (1891)

Treat. (pos.), N. Y. Corn. Univ. Agr. Exp. Sta., Bull. 87,
p. 405.

(1891)
Cf. Cucumber and Squash (Powdery Mildew.)
Violet.
(Viola odorata, 1..)
Anthracnose (Gleeosporium Viole, B. & Br.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362. (1891)
Downy-Mildew (Peronospora Violce, DBy.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362. (1891)
Leaf- Blight (Cercospora Violce, Sace.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362. (1891)
Leaf-Spot (Phyliosticta Violce, Desm.) *
Descr., Mass. Agr. Exp. Sta., Rep. 10, 1892, pp. 231 & 232.
(1893)
Treat. (rec.), Mass. Agr. Exp. Sta., Rep. 10, 1892,
pp. 232-235. (1893)
Root-Rot (Thielavia basicola, Zopf.)
Descr., Conn. Agr. Exp. Sta., Rep. 15, 1891, pp. 166 & 167.
(1892)
Leaf-Mould (Zygodesmus albidus, Ell. & Hals.)
Oce., N. J. Agr. Exp. Sta., Rep. 11, 1890, p. 362. (1891)
Wa,termelon.
(Citrullus vulgaris, Schrad.)
Anthracnose (Colletotrichum lagenarium, (Pass.) Ell. & Hals.)
Oce., N. J. Agr. Exp. Sta., Rep. 13, 1892, p. 326. (1893)
Treat. (neg.), Del. Agr. Exp. Sta., Rep. 5, 1892, p. 79.  (1893)

Cf. N. J. Agr. Exp. Sta., Rep. 13, 1892, pp. 826-330.
Del. Agr. Exp. Sta., Rep. 5, 1892, pp. 78 & 9.
Cf. Melon (Anthracnose.)
Leaf-spot (Phyllosticta sp., and (%) Spheerella sp.)
Descr. Illus., Del. Agr. Exp. Sta., Rep. 5, 1892, pp. 75-78. (1893)
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‘Wheat.
(Triticum vulgare, L.)
siceps purpwrea, Tul.)
e Rye (Ergot.) :
y MS: caroymata, Cda., P. graminis, P., and P. Rubigo-vera,
t.
‘W‘%es)cr. Tllus., Ind. Agr. Exp. Sta., Bull. 26. (1889)
Towa Agr. Exp. Sta., Bull. 16, pp. 324-326. (1892)
Kan. Agr. Exp. Sta., Bull. 38, pp. 1-3. (1893)
; . 22, pp. 90-93.  (1891)
t. (neg.), Kan. Agr. Exp. Sta., Bull. 22, p
g : Towa Agr. Exp. Sta., Bull. 16, pp. 826-329. (1892)
Cf. Oats (Rust.)
piwm culmorwm, Smith.)
Descr. Ius., Del. Agr. Exp. Sta., Rep. 3, 1890, pp. 89 & 90.

(1891)
Ohio Agr. Exp. Sta., Bull. 44, pp. 147 & 148.
(1892)
Descr., Ind. Agr. Exp. Sta., Bull. 36, pp. 129 & 130. (1891)
" Towa Agr. Exp. Sta., Bull. 18, pp. 502 & 503.  (1892)

lletia. feetans (B. & C.) Trel., T. Tritici, (Bjerk.) Wint.,
Ustilago Tritici, (P.) Jens.)

Descr. Ilus., N. Dak. Agr. Exp. Sta., Bull. 1, pp. 9-20. (1891)
Mich. Agr. Exp. Sta., Bull. 87. (1892)

. S. Dep. Agr., Div. Veg. Path., Farm.
3 UBull. 51.) i (1892)
Treat. (pos.), Journ. Mycol., Vol. v, pp. 164 & 165. (1889)
Ind. Agr. Exp. Sta., Bull. 82, pp. 8 & 9.  (1890)
Kans. Agr. Exp. Sta., Bull. 21, pp. 70 & 71. (1891)
Mich. Agr. Exp. Sta., Bull. 87, pp. 6 & 7. (1892)

U. S. Dep. Agr., Div. Veg. Path., Farm.

Bull. 5, pp. 5-8. (1892,

Wash. Agr. Exp. Sta., Bull. 8, pp. 135 & 136.
(1894)
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OBSERVATIONS ON THE GROWTH OF MAIZE coyx
TINUOUSLY ON THE:SAME LAND. 9

I.n the years 1888 and 1889 a parcel of land containing 11 5
w.hlch had been a meadow for some years previous, was d?re "
with commerecial fertilizets.and planted to corn. l“,ertilizers -~
crops were weighed and analyzed each year and the enrichma:::

or exhaustion of the soil by the dressing and cropping were ag -

accurately determined as possible.

In the spring of 1890 this land was divided into four sfrips
feaeh containing three-tenths of an acre, and was dressed as show .
in the following diagram. 3

|

Plot A.—Cow Manure at the rate of 10 cords per acre.

South.
\
|
\
|
|
\
\
|
|
I
\
\
'qﬁl-l(;N

Plot C.—Fertilizer Chemicals at the rate of 1700 pounds per acre

e e SRR SRR B R e e |

|
f Plot D.—No manure or fertilizer of any kind. |

; Corn was planted in drills four feet apart and the stalks stood
singly at distances of ten inches in the drill. The crop from
each plot was separately weighed and analyzed.

The several plots have received the same dressing as in 1890
annually since that time, have been planted with the same variety
of seed and have been under the same conditions of planting
cultivation and harvesting. :

Full particulars regarding the details of the experiment and the
result.s obtained from year to year will be found in the Reports
of this Station for 1890, pages 183 to 1945 1891, pages 139 to
149 ; and 1892, pages 122 to 129. ,

The exp?riment was repeated in 1893 precisely as in the three
years previous.

The land was plowed May 23d, 1893, and planted with White
Edge Dent, May 25th. The crop was “cultivated” four times,
1t was cut about the 20th of September, and was husked weighed
and housed Nov. 7th. ’
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ering simply the gross amounts of nitrogen, phosphoric
_potash which the dressing added to the soil of the sev-
s and those which the crops removed, it appears from
1., to be noticed later, that after the crop of 1893 was
ed there had been added to plot A per acre, in excess of
been taken off in crops, over 700 pounds of nitrogen,
phosphorio acid and 570 of potash, all from cow manure.
rresponding enrichment of plot B consisted, per acre, of
1,200 pounds of nitrogen, 2,330 of phosphoric acid and 68 of
h. all from hog manure. The very large excess of phos-
acid in the hog manure is due to the fact that the hogs
d chiefly on hotel garbage, which contained a large quan-
f nes of fowls.
enrichment of plot C, per acre, amounted to over 300
of nitrogen, 683 of phosphoric acid and 129 of potash all
rtilizer-chemicals.
D received fertilizer-chemicals in 1888 and 1889, but in
owing four years no dressing of any sort ; so that after
est of 1893 it had acquired, per acre, 73 pounds more of
oric acid (from the applications of 1888 and 1889), than
ps had removed, but had lost 257 pounds of nitrogen and
nds of potash.
B also received more “organic matter” from the dressing
lot A, while plot C acquired only an insignificant amount
dressing of fertilizer-chemicals, and plot D none at all.
A receives annually about 3,207 pounds, plot B about
pounds and plot C not more than 200 pounds of organic

Gross YierLp or THE Prors 1N 1893.

e I. presents the gross weight of the kernels, cobs and
harvested on each plot. Inasmuch as the kernels were
d on the cob, the weight of the latter in the field-cured
tion could not be taken. Hence the weight of the kernels
n the table is slightly higher and that of the cobs slightly
¥er than it should be. But the error is small.
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TasLe L—Gross YieLp or T Prors 1v Pounps per Acry

1893.
Plot B, * Plot C,

Plot A, Plot D,

Cow manure. Hog manure. Chemicals. No fertilizer.
Kerdels, 5000 s Hee 3536.4 342077 2630.2 1354.8
(8553 (OIS 480.0 4:55.0 345.5 166.8
BIOTOE Lo el 4413.6. 3504.3 3114.3 2078.4
8430.0 7380.0 6090.0 3600.0

Dry Marrer or THE CROPS OF 1893,

A strict comparison of the yields can only be made on their

water-free substance, since the quantity of water in the field-cured

crops is large and variable. Such a comparison is made below
in Table II.

TasLe IL—Dry Marrer or tHE Crors, PoUNDS PER AcCRE.

1893.
In kernels. In cobs.” In stover. Total.
Plot A, cow manure __._._ 2223.0 428.% 2625.3 52717.0
Plot B, hog manure ____.__ 2171.8 406.3 2441.4 5019.5
Plot C, fertilizer-chemicals . 1537.9 308.5 2011.8 3858.2
Plot D, no fertilizer _.____._ 748.5 149.0 1379.6 22117.1

The relative yields of dry matter from these plots for the last
four years are given in Table IIL, the yield of plot A being
marked in each case as 100.

TaBLe IIL—RELATIVE YIELD 0F DRY MATTER FROM PrLOTS A,
B, C, D, ror Four YEARs.

Plot A. B. C. D.
RGO s 100 104.7 89.5 13.56
BT T e s 100 92.9 82.0 65.9
BEAY SIS A LR AT in 100 114.6 98.3 48.9
FRUGAE L TP 100 95.1 73.2 43.1
Alverage L. il sl 100 102.2 86.6 60.1

It appears that the yields from plots A and B, both of which
received heavy dressings of manure in excess of the exhaustion
by cropping, have been essentially the same throughout the four
years, that of B, however, being slightly larger, on the average.

The yield from C, which was fertilized with chemicals, also
supplying considerably more nitrogen, phosphoric acid and potash

FIELD EXPERIMENT WITH MAIZE. 289

cropping removed from the soil, is, on the average, some-
ore than four-fifths as large, while the yield of dry matter
unmanured plot D has steadily fallen and averages but
afths of that from plot A.

Yierp oF Eaca Foop INGREDIENT.

Pable IV., page 290, are given the quantities, in pounds per
f each food ingredient harvested from the four plots in

‘ni)bs were not analyzed, but as their amount is relative%y
mall, the average composition of cobs as determined in
: ﬁlyses, is used for the calculation. .
 yield of each food ingredient from the four plots shows, in
a1, differences like those already noted in respect to the
“total dry matter.
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 ComposITION OF THE FIELD-cURED CrOPS.
, V., which follows, exhibits the composition of the crops
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The experiments of the four years show striking differences ; in
the composition both of the kernels and of the stover, differenceg
which are to be attributed to the fertilizers applied, and are pre-
sented in Table VI.

TaBLe VI—AveraceE ComMpPosIiTION oF THE DRrRY MATTER oF
KErNELS AND STOVER OF €ROPS OF 1890, 1891, 1892 AND 1893,

KERNELS.
Nitrogen-free
Ash Albuminoids. Fiber. Extract. Fat.

Ploti A e 1.40 11.07 1.61 80.70 5.22
Al 2 5 R A B 1.40 10.74 1.62 81.09 . 5.15
e & oA DA v S 129 10.47 1.67 81.54 5.03
HRSTEN R B L 1.26 9.562 1.80 82.57 4.85

STOVER.

P10t RIS (8 it 6.64 6.17 33.06 52.68 1.45
AP s er b | 6.25 6.34 33.21 52.76 1.44
MO et 6.15 6.44 33.06 52.96 1.39
1 MR 6 il U 5.89 6.08 32.66 53.96 1.41

The dry matter of the kernels from the unfertilized plot D, con-
tains one and a half per cent. less of albuminoids, one third per
cent. less of fat and somewhat less ash-ingredients than the dry
matter of kernels raised on plot A, which was heavily manured
each year. The per cents of nitrogen-free matter and fiber in the
kernels from plot D are, on the contrary, higher than in the ker-
nels from plot A.

The kernels from plot C dressed with chemicals, which sup-
plied each year an amount of nitrogen, phosphoric acid and pot-
ash greater than the amount removed by the crop, also have a
lower per cent. of albuminoids, fat and mineral matter than the
kernels from plots A and B, but a higher per cent. of fiber and
nitrogen-free extract.

The striking differences in composition of dry matter between
the crop from plot D and those from plots A and B illustrate the
well-known fact that a deficiency of plant food reduces the quality
as well as the quantity of the crop, and affects not only the
merely vegetative parts of the plant but also the seed which is
least variable in chemical composition.

So far as the differences, in chemical composition and total
crop, between plot C, which was dressed with fertilizer-chemicals,
and plots A and B which were treated with manure, are signifi-
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.

ey are probably due to other causes than different quanti-
crude plant food supplied by the dressing. Plot C has
ed each year nitrogen, phosphoric acid and potash in sur-
éver the quantity removed by the crop, now amounting to
than 300 pounds of nitrogen, 683 of phosphoric acid and 129
ash. It is not likely that all of this nitrogen is now present
v'ﬂy available form in the soil, but a considerable portion of
cess is probably now in the soil and is not entirely inert.
same is true of the phosphoric acid and potash. Hence
the excess of these ingredients is much greater on plots A
B it is difficult to believe that either of them is relatively
t in plot C.

e poorer yield and inferior quality of crop on plot C are
bly connected with the mechanical and physical condition
, goil which has been greatly modified, in the course of these
years, by the dressing applied. The fact that plot C has
ed very little organic matter (not more than 200 pounds a
, while A and B have had large dressings of it annually
3,000 to 5,000 pounds), has been already noticed.

complete the data regarding this experiment are given the
ving tables.

le VII. gives the quantities of nitrogen, phosphoric acid
potash, in pounds per acre, which were added to the soil in
ssing of 1893 and those which were removed by the crop.
0 gives the amounts of these ingredients which have been
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TrE QuaNTITY OF NITROGEN IN THE SOILS OF THE Expyg.
MENTAL Prots.

Samples of soil were drawn for analysis in the fall of 1891,
The previous history of the plots has been already given op
pages 286-7.

The following statement shows how much nitrogen, phosphorie
acid and potash had been added to or taken from the origina]
soil-capital, by four years’ dressing and cropping, at the time the
soils were sampled for analysis. When the whole quantity put
on in dressing was greater than that taken off in cropping the
excess is marked with the plus (+) sign; when the quantity put
on in dressing was less than the quantity removed in cropping this
deficiency is marked by a minus (—) sign.

TaprLe IX.—INCREASE OR DECREASE OF SOIL-CAPITAL,
FROM APRIL, 1888, To OCTOBER, 1891.

Plot A. Plot B. Plot C. Plot D.
Nitrogen ___._._.._.. +302 + 551 +106 —184
Phosphoric acid ... +340 +1220 +404 + 97
Botash v e o0 +331 + 03 + 92 — 11

On Oct. 6th, 1891, during moderately dry weather which had
prevailed since early in September, four samples of sarface soil—
from places about equidistant and between the corn rows—were
drawn from plot A, four from B, and two each from C and D.

The samples were drawn with a rectangular iron instrument
like a box without bottom or cover. The lower edge of this was
sharp to divide the soil, the upper edge was wired so as to stand
moderate pressure without yielding. This sampler was 8 inches
deep, 6 inches long and 6 inches wide.

It contained when full, one-sixth of a cubic foot of earth and
enclosed one-quarter of a square foot of surface.

On the spot selected, this sampler was forced down till its
upper edge was flush with the surface of the soil. As the sam-
pler was forced down, the soil outside was cut away with a
mason’s trowel, when necessary, to lessen friction and to remove
obstructing pebbles. When the sampler had been driven to the
proper depth, the surrounding earth was removed and the trowel
was passed horizontally through the soil at the lower edge of the
sampler. The enclosed portion of earth constituting the sample
could then be lifted without loss, with the trowel under it.

NITROGEN IN SOIL. 297

was laid on the section of earth above which the sample
een taken, to mark the spot for future reference and to pro-
) iﬁ. The hole was then covered with earth till Oct. 28th,
samples of the subsoil were drawn. ;
we samples of surface soil obtained on the 6th were imme-
7 weighed. From the several samples drawn on each plot
r samples were taken for separate analysis, and then the
nders of the principal samples from each plot (four on plots
B, two each on C and D) were thoroughly mixed, thus
a composite sample from each plot. A weighed quantity
) of these samples was quickly dried at a temperature af
° t0 55° C., and after standing for some time to * air-dry”
ain weighed and securely bottled.
four samples from plot A were first examined to learn
variations of water-content, and of composition otherwise,
nt parts of the same plot might exhibit.
h sample was first sifted on round holes 3z of an inch in
The two portions into which the soil was thus sepa-
ill be referred to as “coarse earth” and ‘“fine earth.”
rt of the “coarse earth” from the four samples which
holes 4, inch in diameter was finely pulverized and its
determined, by the absolute method, in 10 grams. There
und only 0.024 per cent. Since this portion that passed a
h sieve constitutes not more than half of the ““coarse earth”
robably contains practically all of its nitrogen, the nitrogen
coarse earth” is so little that it may be disregarded with-
troducing serious error into calculations. The results of
tion of the several portions of soil taken from plot A, are
1 the following table.

X.— Warer axp NirroceN IN Four SAMPLES oOF

* Svurrace Som FroM Pror A.
Per cent.
of Nitrogen

pl
it G‘Eglitﬂ Grams of Per cent_of Grams of Grams of Per cent.of reckoned on
8|

e air-dry water lost coarse fine Nitrogen in entire air-dry
- Soil. Soil. in air-drying. Earth. Earth. fine Earth. surface Soil.
-- 500 450.3 9.9 43.5 406.8 0.174* 0.157

500 446.0 10.8 49.5 396.5 0.162 0.144
500  450.0 10.0 59.5 3905  0.156 0.135
500 439.2 12.2 53.5 385.7 0.170 0.150
i« .500 446.4 10.7 51.5 394.9 0.165 0.147

ve figures serve to indicate what are the limits of
of ordinary chemical analysis as applied to this soil.
* * Duplicate analyses gave 0.176 and 0.172 p. c.
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The greatest difference in the amounts of nitrogen found in the

fine earth of the four samples, taken from widely separate pop.
tions of plot A, is 0.018 per cent. of the “soil, or about one-ninty,
of the average of total nitrogen. The widest divergence fropy
the mean is 0.009 per cent. of the soil, or one-eighteenth of the
average total quantity of nitrogen. This 0.009 per cent. corre.
sponds to 233 lbs. of nitrogen per acre of this soil, taken to the
depth of 8 inches. The agreement of duplicate analyses* on the
same sample is better than could be commonly expected. The
differences among the quantities found in the several samples are
mot greater than might easily occur in several analyses of the
same sample. When we reckon from the sample to the acre, the
slight and unavoidable errors or variations of analysis mount up
to hundred-weights and the results of such calculation must be
received with due allowance. They are nevertheless instructive
and valuable.

The quantities per cent. of nitrogen found in the composite
samples from the surface of the plots (sursoils), are stated in Table
XTI., together with other data obtained by calculation from the
weights of the samples in their fresh, air-dry and sifted condition.

Table XI., also comprises the results of similar analyses and
calculations made with samples of subsoil, taken on October 28th,
by the method already described. These samples represent suc-
cessive horizontal sections of the plots in 8-inch depths, as stated
at head of table.

TasLe XI.—WATER AND NITROGEN IN SURSOIL AND SUBSOIL
or Prors A, B, C; D.

Subsoil
Sursoil ———ih)
to 8 in. 8 to 16 in. 16 to 24 in. 24 to 32 in.
WATER LOST IN AIR-DRYING, PER CENT.
R AT bl 9.38 9.76 9.37 4.46
T e R B 10.64 11.61 11.70 S
SR L 8.33 10.54 5.86 Al
LA AR AR 9.27 8.93 6.60 S
WEIGAT OF AIR-DRY SOIL, POUNDS PER ACRE.

Plot A 2 i 2,685,696 2,830,215 3,000,361 3,079,675
el AR s 2,605,425 2,133,691 2,787,971 e
el G R - 2,660,336 2,805,752 3,034,546 enin=
LIS i B0 e m o D L 2,696,061 2,856,247 3,173,433 Seva

* See footnote on page 297.
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i subsoeil
i g Sto 16 in. 16 to 24 in. 24 to 32 in.
NITROGEN IN AIR-DRY ‘‘FINE EARTH,” PER CENT.
_____ 0.173 0.050 0.027 0.012
R 0.182 0.089 0.037
__________ . 0158 0.060 0.018
B 0as3 0.033 0.012
NITROGEN IN ENTIRE SAMPLE, PER CENT.
B 0140 0.031 0.016 0.008
I 0.143 0.067 0.029
__________ 0.130 0.050 0.013
____________ 0.109 0.025 0.009
ToTAL NITROGEN, POUNDS PER ACRE.
____________ 3620 817 480 237
____________ 3726 1831 808
- . 3458 1403 394
2939 14 285

Nore REGARDING METHODS OF ANALYSIS.

ogen was determined in 10 grams of the soils very finely
zed, by the Dumas or “absolute” method. This quantity
irface soil yielded approximately 14 or 15 c. c. of nitrogen

'he apparatus, reagents and manipulation were checked by

mining nitrogen in a sample of dried blood which had been
y analyzed by both the absolute and Kjeldahl methods in

and had then shown 13.40 per cent. of nitrogen.

ith the same apparatus and reagents used in these soil-
es this sample of blood gave 13.45 per cent. of nitrogen

he absolute method and 13.44 and 13.59 per cent. by the

dahl method.

as also sought to determine nitrogen in the soils by the

dahl and the Jodlbaur-Kjeldahl méthods as follows :

eldahl Method.—This was executed in the ordinary way,

% 30 c. c. of oil of vitriol instead of 20 c. c.

dlbaur-Kjeldahl Method.—To 10 grams of soil, in a digestion

were added 10 c. c. of acid-mixture (60 grams salicylic acid

000 c. c. of concentrated oil of vitriol of 66° B.). After

ng in the cold for 24 hours, 30 e. c. of oil of vitriol and

n of zine dust were added, the contents of the flask were
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boiled till colorless and the ammonia was determined by distilly.

tion a§ usual.

As the following table shows, the agt’éement of results betWeen.

these three methods is entirely satisfactory to the chemist. Th
extreme difference among the eleven determinations is 0.032 thz
greatest divergence from the average of all is 0.017 and’ the
largest difference on the same subsample is but 0.014 per cent,

Per ceEnNT. oF NiTROGEN FoUND.

Surfage Sall. Method. Methaa: Kjelaud Mottiod,  hracaga Ty
Al 0.174 0.163 0.169
A, 2 0.162 0.150 0.150 0.154
A, 3 0.156 0.156 0.142 .0.151
A4 0.170 0.159 0.160 0.163

Average 0.166 0.155 0.154

| "o ~ v
Average of Averages, 0.158 0.159
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ANALYSES OF MAIZE KERNEL.

he following tables are given analyses of ninety samples of
kernel together with data regarding the weights of kernel
b, ratio of weight of kernel to weight of cob, and other
jon of interest.
ecimens whose analyses are here given were collected in
Prof. C. S. Phelps and in part by this Station for the
jcut Exhibit at the Chicago Exposition. The analyses
2de in the Station laboratory during 1892 and 1893. The
ta in the Tables were furnished by the senders, in answer
cular issued in November, 1891. See Report for 1891, p.
few ears of each variety are preserved in the Museum of
on.
of these varieties have been raised continuously on the
m for a long term of years, the seed having been selected
re or less care each year. The samples were gathered and
the growers and probably represent the best of the crop
- than the average.
udying the tables of analyses it should be remembered
he composition of any specimen is dependent not only on
in or variety, but also to some degree on the nutrition of
nt. That is, other things being equal, the shelled maize
from well-conditioned land, contains, pound for pound,
at more protein, fat and ash than that yielded by the
riety of corn, from an impoverished soil.
e 291 of this Report may be seen a statement of such
ce of composition in two samples of White Edge Dent,
ide by side in the same field with and without manure.
in from the enriched soil, considered water-free, contains
12.01 per cent., that from the unmanured land but 10.56
t. of albuminoids (protein = N X 6.25).

demonstrate any constant difference in the chemical compo-
n of different, varieties it would be necessary to produce them
he same conditions of soil, climate, manuring and tillage
iumber of years.
Station solicits samples—of a dozen ears each—of other
S of corn, preferably those which have been cultivated for
‘rm of years, in this State, in order to complete our col-
m of Connecticut varieties and our knowledge of their com-
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| 302 DATA REGARDING CERTAIN VARIETIES OF
3. [ : i
i | 3 Zg == g_ | i
No. ¢ |85 =8 |
| 1‘ o Name of Variety. Class. Sender’s Name and Resldence gf Dll):lfglgé t gfttt?nogf ggs of Soil. Manure and Cultivation. Remarks. ‘
) gE ? $o88 ;
ot £33 i
S o S o
“o ‘ 55.;5 |
1 |Queen of the Prairie. Yellow dent. |W.H.Brinsmade, Nichols. 1 R e S 1
3 : S.| 1/June Oct. 3 191 e [ | eeeeacciaaeacoo-es Stalks coarse, not as leafy as some. il
2 [8-Rowed Yellow. Yellow flint. H?ury Belden, E,‘alls Vil- 100 May 26JN((:)V 33§ Hx 3% |4 i Cultivated and hoed twice. Damagegaﬂy hail storm. i il
«| lage. R 3200 R |
3 |White Dent. White dent. |W.H.Brinsmade, Nich [ ‘ igi i io. | {l
3 1 o 1 I | g )
; ghode ISIan d White Cap. White fiint, |H. S, Frost, Cheshilrce .o s.| 26 28/Sept. 25 f 31 x 33 | NG - Followed rye. Barnyard manure. 'Seed originally from Scioto Valley, Ohio |
rairie Jueen. Yollow dent. |M. 8. Dyer, Canton. . |-oo (oIl 77| 77|~~~ ==~~~ "ot T e R |
61 . ke ) - f2ale B T O e i
AcaRpl?ode Island White White flint. |E. P. Barnes, Norwich. | 12 May 10/Sept. 35 5; <O - Manure plowed in in fall. 200 lbs. fer- Length of ear and size of kernel have; ;
62 i : % [ ; L tilizer and 200 her manure put in increased under cultivation. i
s R e ¢ i S RARAE e T S A 00000 % hill. Hoed twice in June. ‘Thls variety planted to cross with pre- I
g %ele"; Yellow Corn. Yellow flint. |N. S. Platt, Cheshire. |___|________|..______ ‘J ____________________________________ | emome i
e aanard Corn. y! T. tJ Stroud Shaker Sta-| 60(..._____|_______ | . -::__ ________________________________ Brought from Canada to Vt. in 1837. ‘ i
190 1T From Vt. to Haddam, Ct.,, 1842. |
F¥rom Haddam to Enfield in 1854 and i
9 |Rh | White fli ) 5 3 | - grown there ever since. i
| ode Island Cap. White flint. |J. J. Copp, Groton. 40‘May 20/Aug. 15 “3%>< 33 [ . 25 ox-cart loads of manure. 300 1bs.iGrows larger than formerly.
il 10 |Earl 5 - ‘ 1 | . i fertilizer in hill.
“ a;d§ (i pRwn' gks Yellow e 3 I e B D S ) } 3131 | 4 T - 6 cords cow manure plowed in. 200 Ibs. ‘Has not changed under cultivation.
1 |Red Blaze. i ‘ fertilizer in hill.
e bicie g ‘ § 30 10; “ 25 |31 x31 | 4NN S 8 cords manure plowed in. 200 1bs. fer- L (& “ 5 ‘
‘ = tilizer in ]1111p Cultivated and hoed it
1l 12 |Conn. Eight-r 1 ‘ . 1 { twice. i |
: (;2; Iq}‘:.}::g?t iaved, ek bellat diag, ‘W? J. Jennings, Green’s| 60 ....___. Septe 1 |..-i e o AR R el SRR S 1] Ripens 10-15 days earlier than form- ‘\"
1 AUS, ] erly. Produced more ears and bet-
3 |Allen Corn White flint ' A 8 terytlpped ones. ‘”
f wr bt ' 'fg‘r: dAlIeu, North Ash-| 75/._..___ o1 12353 —— Manure spread. Fertilizer in hill, Cul- ______________________ o S
4 iri ] tivate 3 times, hoe twice. il
Queen of the Prairie. Yellow dent. ’Jog!:rmguWOOd, Green's| 15|....__._ w 1(32x32 4 S, (RN 00 Tl Ears have grown larger under cultiva- ‘w |
5 |Chi 5 - : ; | tion. |
(lg}]glnCOTm (Chlna Tea)' White dent. Bradley G’OOdSelI, Green’s A8 U e $t 10 ‘3%— 5 3%— = -~ L S S T R Sy ’Seed from Long Island originally_ Later ‘
g Hdrms, \ i i in ripening and less indented than :
| 16 |White Flint. tta i : : o formerly.
)i e White flint. WFi:miennlngs’ Greenls > | 122 L. & 5 i3-% x 3% |-== B L i icmemecscessasenan Shows some mixture with yellow varie- ‘ |
Fa Pride. f ties. i
BN e White dent.* P. Gg]f()%oadley’ North| 5/June 4 “ 12 12 %X 3%— __________________________________________ Select seed to grow small cobs, ca,pped |
Longf y . r 3 ears and regular rows. i
Boi]tgnf,uow v Yellowuﬂmt. ; H. Peck, Watertown. | 10/........ G 92 (31 x 35 |37 el iiiiemome- Ripens 2-3 weeks earlier than formerly. ||
. Willey, East Hampton.| 40/ .______. IASTR 3 x3% | 4 L Manure plowed in in May. 400-600|. . . oL ... . . _._c._..Cil.DE0 |
Bolton. e Ibs. hen manure and plaster in hill.
u ¥ 7 s A ERTIL LY ] T e 20t loads manure. 600 1bs, bone, halfi S i . U0 0o c ol NI TTEE |
| e, in hill and half between rows at first i
Hickox T ; ; § hoeing. i
Cor§ mproved Sugar Sweet. D. Fenn & Son, Milford. | 20|....___._ Oct. 15 (35 x 3% (35 = - - Manured after plowing. Harrowed in.|Selects seed to produce ears of umform
Pride of the North. Yellow dent. F. 8. Hall, Guilford . e Il
Sanford. . . ¢ iy 1 ALEOL s S [ (O B £ R s oo o ool i sl Ll haie wa i s i b e s ha e S
7 White flint. | Richard Wilcox, Guilford.| 19|May 10/0ct. 5 4 x4 4 e Manured in winter. 400-600 Ibs. fer- Valuable for fodder. Suckers. Ears |
Benton. : tilizer. not as long as formerly. A
i Yellow dent. |D. R. Spencer, Guilford. 100 “ 10/ * 25 |4 x4 |4 .. Raised on barn yard manure. Culti- Has not so large a cob and does not |
I%:rzl'ge'i‘ of llfldmght' gellow flint. |J. H. Blatchley, Guilford, . . \ 5 - vate 3 times, hoe once. need so long a season as formerly.
180 ed flint. Kd. Davis, Guilford. AHE ) e g T e e it it it e s
Earl; : et e P e it N L
L Yellow dent.* Richard Wilcox, Guilford.| 25/ May 1 /Sept. 27 |4 x4 37 (SN | Ssos oo - --..|Liberal dressing necessary. Cultivate Shells more corn to the bushel of ears
White Dent. . 1 4 : level and shallow. than any he has raised.
s ‘ e 4 “ 6 4/0ct. 1[4 x4 ] ==------._|Plenty of manure. 300 lbs. fertilizer More apt to mix than other varieties. |
Early Mastodon. L NS e T 0 o g St RIS = . in hill. Not good for fodder. Stalks large.
* : el ool el et e g L R el el il Kl bt sl ot s
Red markings. t Between white and yellow. § Harvest. * Hars, + Maximum.
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304
L YRR : g T4
E Ef: l 23
i HEABRS \ S
No. Name of Variety. i Class. Sender’s Name andRe.s'idénceA; E é pll)ﬁagé. ‘ gﬁt&:)gf. ;ééd
| he el
? 2 = gsgsi
30 |Bight-rowed Yellow. iYelIow flint. |[Bradley Miles, Cheshire. |- _{.....__|-oco____|_ =
31 |Sanford. ‘White flint. |BE. Woodruff, Guilford. 10{May  7/Oct. 1014 x4 =
32 |Scioto.* ‘Red dent. Thom@s- Gilbert, Middle-|...[May 20 Sept. 20 \____
town. . 3
33 |Eight-rowed Dent. 1Yellow dent. [Thomas Scott, Farming-' 65 ¢ 25/0ct. 1 31x31
ton. i =
34 iRed Blade Field Corn.  White flint. [Selden S. Carter, Clinton. 20!.]' une 2iSept. 16 3131
| 1 | |
35 |Red Rose Field Corn. ;Red flint. Geo. . Rosebrooks,| 26 May 20| “ 10 (35 x3% |
| Storrs. [ i
36 |Storrs’ Improved Field Yellow flint. Geo. L. Rosebrooks. 24 * 200 “ 10 33x31
Corn. 1 Storrs. ‘ ‘
‘ |
37 [Sill's Golden Sheaf or‘ i Samuel A. Chalker, Say-| 3| 20/ “ 10 |31 x3}
Prolific. brook. |
38 |King Philip. Red flint. H. F. Dimock, So. Coven-|-__|.coococo|mmaacnan —
try. [
39 |Twelve-rowed Flint. Yellow flint. |John S. Wells, Hebron. | 30 May 18 Sept. 12 (3% x 3%
‘ i
40 |Scioto. [White dent. |A.L. Congdon, Westfield. 10/ 10/Sept. 15 ;5% x 3%
41 [Brigner’s Corn. Yellow flint. |Stephen Brigner, Falls| 25 * 12|Sept. 20 ;3§ x 3L
| Village. | .
42 (Tmproved Canada Corn. | & Chauncey Deming, Farm-|6-8 30| « 6 31x3%
5 ington. |
43 |Canada Improved Corn. ik M. W. Frisbie, Southing-|---|June 10 * 18 | ..o
| ton. : ‘
44 |Ayers' Poor Land Corn. L E. C. Ayer, Farmington. | 20 May 18 Sept. 32 x 3%
45 |Barly Diamond Corn. i W. J. Simpson, Plainville.[---| * 10| “ 1 [3§x 3%
46 |Cross Small Yellow Cap £ J. J. Williamson, Wood-|---{June 8| * 12 |..----=
and Angel of Midnight. . stock. 1
417 |Self-Husking Corn. Red flint. Jasper S. Brooks, Moodus.| 5| “ 1 “1-10 3 x 3%
48 Queen of the North. Yellow dent. F. E. Boardman, West- 1|{May 11| ¢ 15 3L x 3%
} field. |
49 |Early Butler Dent. & Elbert Manchester, Bris- —--| 20/0ct. 1 35%3%
tol. 1' |
50 |Ashley’s Prolific. Yellow flint. |Carlos Bradley, Ellington.| 20| * 8-12|Sept. 1 34 x3%
51 |Horse Tooth Dent. White dent. |H. E. Savage, E. Berlin. ‘ e 17« 16 | Drills.3|=
52 |Echo Farm Pride. Yellow flint. |J. B. & L. H. Healy, N.l 3| 4  30[Nov. 1‘r.3%‘>‘3% v
Woodstock. | ; 3%
53 |Golden Beauty. Yellow dent. Geo. W. Thorpe, Meriden.| 3| 1|Oct. 2541 X228
* Cross of 2 varieties brought from Ohio in 1884. + Harvest.

+ 2 ft. apart in drill

Drill 34 ft. apart.
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Manure and Cultivation.

Remarks.

Cultivate 3 times, hoe twice.

20 loads manure. Spoonful of fertilizer
in hill. Cultivate both ways.
8 cords manure.

Stable manure.

40 loads manure. Plow in August.
Harrow in spring and spread manure
and plow it under. Cultivated 3
times, hoed twice.

Cultivated level and often.

15 loads manure, 400 lbs. fertilizer.
Both spread and plowed in. Culti-
vated twice both ways. Hoed twice.

600 lbs. fertilizer per acre. Cultivated
and hoed 3 times.

20 loads manure. Cultivated and hoed
twice.

Manure on turf plowed in. A little fer-
tilizer put on after planting. Culti-
vated flat both ways.

Cultivated and hoed twice.

Cover in with tobacco ridger. Mark
across the ridges for planting. Level
culture. 500 lbs. Castor Pomace, 150
1bs. Muriate of Potash, 200 Ibs. Bone
Superphosphate.

Mahnure plowed in. Fertilizer in the

ill.

Cultivated and hoed twice.

Light dressing of manure. 400 lbs. fer-
tilizer in the hill. Cultivated and
hoed twice.

10-15 loads manure plowed in. Fer-
tilizer in hill. Cultivated both ways
and used Prout hoe.

6 cords manure on sod. Cultivated 4
times, hoed once.

25 loads of manure.
hoed once.

Cultivated 3 times, hoed once.

Cultivated twice,

Size of ears has increased under culti-
vation.

From a cross of unnamed varieties made
26 years ago.

Picked ears to ripen on ground and
silage the stalks.

Originally came from Canada.
of ear has increased.

Stalks and ears are larger and longer
than formerly.

Length

Came from W, Va.
like a flint corn.

Has grown more

* Kars,



e

306 DATA REGARDING CERTAIN VARIETIES OF CORN
ozl '
i o] | Zny
25| SR
A Q8
No Name of Variety. Class. Sender’s Name andResi('ignc'e.‘ Eé’ 1 pll);lftelgé. 3}’3%&{ g;g“; :
s ’ S3ER
33 B
! ? ‘i—‘ a--.ns.
Jirad ‘ ‘ b
54 |Nevins’ Improved. Yellow dent.* Stephen Hoyt's Sons, New| ___/June  2/Sept. 203 x 38
Canaan. .~ | | | |
55 |[New Canaan Improved. |Yellow flint. |Stephen Hoyt's Sons,New .__|May 25‘ 4 20131 x 3
Canaan. 1
56 |Leaming. Yellow dent. |H. E. Savage, E. Berlin. | 7 ¢ 26| ¢ 20|31 x 34 |
57 |R. I. State Premium. Red flint. Geo. Kane, Rockville. A i 24‘ 4 20/2 x3 |
58 |Top Over Field Corn. Yellow flint. |C. H. Matthews, Bristol. [___| “ 28| ¢ 5. ... |
59 |Holden Corn. e E. W. Upham, Union. 20‘June 1‘ it 2 x3p4
gigtWanddoriCorn, . | Lalsnoiosoed H. H. Knox, W. Suffield. | 17 April 25 4 x4 [
61 |Early Red Flint. Red flint. Chas. C. Shelden, W. Suf- 12/May 17 Oct. 31 x 3L
field. I
62 |Minnesota‘King. * Yellow dent. |Warren A. Doolittle, Clin-, 2 * 10 Sept. 5‘3 x 3§ r
. ton. 4
63 Ohio Dent, White dent. R. F. Woodford, Plain-‘ ST “ 1i4 x4 |
ville. i
64 |Golden Dent. Yellow dent. [R. F. Woodford, Plain- 6May 3 * 14 x4 @
ville. ‘
65 [Chittenden. Yellow flint. |Russell Church, West- __.| 15 ‘LateSept.iS%x 3}
brook. i
66 |Saltzer’s Ensilage. White dent. |F. E. Boardman, West- 1| * 9"Oct. 3|13 x 3% ‘
* field.
67 |Long Island Dent. G D. D. Hurd, Clinton. 12| ¢ 15{Sept. 1|4 x4
68 |Arnold Field Corn. Yellow flint. |[Arnold Warren, S. Cov- 30{ e 10} “ 131 x 3§ |
entry. ‘ |
69 |Blake’s Yellow Flint. i E. F. Blake, New Britain.| 35 * 10/ ¢  1|.--cSu
70 |Kissing Corn. Red flint. Samuel A. Chalker, Old 2 “ 204 15(3% x 3%
Saybrook. [ [
71 |Hickory King. White dent.* |Samuel A. Chalker, Old‘ Ll ea Oct. 14 x4 _
Saybrook. |
72 |Early Canada. Yellow flint. Saglue}} A.k Chalker, Old 3|Late May Sept. 1535 3%
aybrook.
73 |[New England Dent. White dent. ([D. H. Van Hoosear,| 14 May . 10 “ 2033 x 3%
Hurlburt St.
74 |Dutton. Yellow flint. [A. W. Darrow, Water-___| “ b} 4 203 x3
town.
75 |R. I. Premium. White flint.* |H. D. Hale, Glastonbury.|.__|June 1|Oct. ?1 2 gg
76 |90 Day Canada. Yellow flint. i ki g ol o i 5;" 32
77 |Tyler. White dent., |J. R. Campbell, Walling-| 25 May 15 Sept. 1535%
ford.
78 |12-Rowed Canada. Yellow flint.* |[John E. Tryon, So. Glas-| 20 June 1| 35X 3%
tonbury. 5 5 3% Iz
79 [Brindle. Red flint. N. 8. Platt, Cheshire. ---IMay 20| * 12133 -

* Indentations slight.

t Probably in drills.
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Manure and Cultivation.

Remarks.

Cultivated 4 times, hoed 3 times.

No manure. Cultivated both ways 5
times and hoed.

6 cords manure. Small quantity fer-
tilizer in hill. Cultivated both ways
4 times and hoed.

25 loads manure. Plaster and ashes in
hill.

Hand hoed.

40 loads manure, 400 lbs. fertilizer.

25 ox-cart loads manure, 400 lbs. fer-
tilizer in hill. Cultivated and hoed
twice.

20 loads manure. 500 lbs. fertilizer in

hill. |

Barnyard manure. Cultivated twice.

Bought seed for Canada Improved.
Selected red ears for seed, which
gave early and prolific corn.

Seed came from Minnesota.

Harrow with smoothing harrow as soon
as it came up. Cultivate both ways.|
4 cords coarse manure. Handful of
fertilizer in the hill. Cultivate both
ways. |

Stable manure plowed in. Hen manure
in hill. Cultivated and hoed twice.|

20 cart loads stable manure per acre.

Flat cultivation.
Cultivated level and often.

8 cart loads manure. 400 lbs fertilizer.
500 1bs. commercial fertilizer,
3 ‘“ 113

400 Ibs.
Cultivated twice, hoed

6 cart loads manure per acre.
fertilizer,
once.

700 Ibs. fertilizer per acre. Cultivated
both ways twice.

Does not fully mature. Excellent for
silage.

Obtained by crossing a number of
varieties.

Very large. Good for silage.

Have selected seed for 10 years from
twin ears. The stalks have become
smaller but twin ears have increaged
without decrease in their size or
quality.

Larger and somewhat later than form-
erly.
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308 DATA REGARDING CERTAIN VARIETIES OF CoRN
Ff: S3a
424 248
No. Name of Variety. Class. Sender’s Name and Residfgce. 5 é IR:;% 13; ) g?ttt?nog{ | ESEG ;
hE 528
‘ £° B
80 Tolland Co. Premium.  Yellow flint. N. R. Grant, Rockville. |.._May 20 Sept. 1031y 3
81 |Improved Canada. i w Mg Tkt AL GRS EED T ]0‘3%x3§ |
82 |Doolittle.t ¢ N. 8. Platt, Cheshire.  |100|___..__.|________ .o
83 Chapman. 4 George F. King, Storrs. | 12|May 20/Sept. 13 x 3;"
84 Early Champion Im- i John Babcock, So. Wind-| 8| ¢ 8|Aug. 2513 x 31
proved. ham.
85 |Yellow Cap. 4 Sherwood Raymond, Nor-| 12| * 25 Sept 11;31} X33
wich.
86 |Flesh Colored. Red flint. N. R. Grant, Rockville. |___| % 20| « 1033 x 34 |
87 | Improved Dutton. Yellow flint. |John Bishop, Cheshire. 154 10| 1533 x 3%
88 |Cross, Red Dent and Red flint. N. 8. Platt, Cheshire. el 3 2P| 12;3% x 3%
Beers’ Yellow. ‘
89 R. I. White Cap. White flint. |C. W. Briggs, Lebanon. Bl ¢ 20{Oct. 103 x3%
|
90 |Asher-Wright Corn. Yellow flint.* Edgar D. White, Andover.| 25{June  8/Sept. 203 x3%
|

* Slight indentations.

1 Grown on the Doolittle farm, Cheshire, and by Doolittle family for over 100 years.
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Manure and Cultivation.

Remarks.

30 cart loads manure. Cultivated and
hoed twice.
30 cart loads manure.

hoed twice.

Cultivated and

50 cart loads manure. Cultivated and
hand-hoed twice.

30 cart loads manure.
hand-hoed twice.

Stable manure. Fertilizer in hill.

Cultivated and

30 cords manure. Cultivated and hoed
twice.

6 cords manure, 200 Ibs. fertilizer.
Cultivated 3 times, hoed once.

20 cart loads manure, 200 1lbs. fertilizer.
Cultivated 3 times, hoed twice.
20 cart loads manure. Cultivated and

hoed twice.

Yellow.

* Ears.
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310 DATA REGARDING CERTAIN VARIETIES 0F CORN BN 1N CONNECTICUT IN 1892— S % S
~— : "’ \
’g - - 3__, S ES s 1 7 :yg[g, Calculated Water-free. Analysis, Calculated to Water Content of 14 per cent.
By 188 | ;|2 | B o e e :E
=g bl e e & 3 | e | g2
No.| Bg, Egd s e X ‘ JGREIC) &5 ﬁga
f‘aEE fnag 22 %g g £ el é"; & 'g = g’ngf,?,.: agﬂ‘rf\ P 5 ?"Eg’?
=on | =98 =o =5 ¢ goas! = - o ERES =ES 2 3 3 2RES
;é:w g-ﬁ:‘.m éo ;w Egm ; 2 2 2 ERSS | g 25‘55 = =3 4 s 2 525 S
i [P B z 2 o = 7\ = 3 ] = =1 — @
g | - ] ol = < ~ = z [
1| .o | -. [1:56] ... |14-16 1045 | 1.40 | 10.00 | 1.52 | 72.30 | 4 5 |
’ : -30 | 433 80.75 | 4.83 | 14.00 | 1.34 | 9.60 | 1.16 | 69.45 | 4.15
BUn o e el R A e P L | 60,45 | 76.90 | 591 | 14.00 | 1.38 | 12.44 | .95 | 66.15 | 5.08
4.9 | 212 | 12-16] 9.10 | 1.30 | 931 1.60 | 74.50 | 439 81.96 | 4.61 | 14.00 | 1.23 | 881 | 1.52 | 70.48 | 3.96
4| 110 | 16 6.7 | 126 8 9.13 | 115 | 1106 | 1.20 | 72.53 | ' i
gty . . : .53 | 493 o 79.83 | 5.42 | 14.00 | 1.08 | 10.47 | 1.12 | 68.67 | 4.66
1 25 5.5 | 164 | 16-18 1049 | 1.38 | 10.13 | 179 | 7191 | 43 80.33 | 4.81 | 14.60 | 1.32 | 9.15 | 1.71 | 69.09 | 4.13
4 e e A R ol i O 0 il e J2.85 | 538 80.00 | 5.95 | 14.00 | 1.05 | 9.76 | 129 | 6878 [ 5.12
: T : I ) .03 | 5296 78.95 | 5.6 | 14.00 | 1.46 | 10.60 | 1.08 | 67.91 | 4.95
el 1891128 7.1 | 216 8 9.68 | 1.51 | 11.19 | 1.00 | 72.11 | 4] 7974 | 5.0 | 14.00 | 1.43 [ 1065 | .95 | 68.58 | 4.39
8| 208 | 36 5.8 | 243 8 | 10.08 | 1.39 | 10.00 | .88 | 73.09 | 456 81,28 | 5.07 | 14.00 | 1.33 | 9.56 | .84 | 69.91 | 436
l9 1&1)9 16 6.4 | 114 8 12,60 | 141 | 912 | .92 [ 7198 | 473 8144 |* 546 | 1400 | 1.38 | 898 | .91 | 70.03 | 4.70
0 9| 22 5.4 | 141 8 | 1212 | 1.22 |10.50 | .94 | 69.60 | 5.69 79.20 | 6.39 | 14.00 | 1.19 | 10.27 .93 | 68.11 | 5.50
11| 162} 31 | 52| 198 | 8 |1L76| 139 | 981 9 7099 509 8045 | 5.7 | 1400 | 136 | 955 | .94 | 69.19 | 4.96
12 | 201 | 50 4.0 | 252 8 | 12.92 | 1.33 | 10.87 | 1.15 | 69.07 | 466 79.34 | 5.33 | 14.00 | 1.31 | 10.75 | 1.12 | 68.24 | 4.58
13 |1 146 28 5.2 [ 1116 8 | 12.55 | 1.45 | 10.62 | .85 | 69.78 | 475 79.80 | 5.43 | 14.00 | 1.42 | 10.44 .83 | 68.63 | 4.68
14 | 247 | safozea A0S LARER 1 AAG L0 BT, 11,29 | 7107 | Gl 81.33 | 5.87 | 1400 | 1.12 | 867 | 1.20 | 69.97 | 5.04
15 | 254 | 47 5.5 | 300 | 12-14 14.68 | 1.79 | 10.06 = 1.06 | 68.26  4.15 80.00 | 4.87 | 14.00 | 1.81 | 10.14 | 1.06 | 68.80 | 4.19
16 | 190 | 40 4.8 | 230 8 | 1298 | 1.65 | 10.44 | 1.11 | 68.68 | 514 7892 | 591 | 14.00 | 1.63 | 1031 | 1.10 | 67.88 | 5.08
}g }2_7’ gi 2.4 222 | 12-14| 977 | 1.39 | 9.31 | 149 | 7340 | 464 8135 | 5.4 | 1400 | 1.32 | 8.89 | 141 | 69.95 | 443
3| 18| 8 |10.80 | 1.30 | 10.93 | .95 | 70.90 | 5.12 i : 0 26 | 1055 92 | 6834 | 4.93
19|l | 21 55 | 178 8 |1335 | 144 | 981 l .95 | 69.61 | 4.84 gﬁ'g‘; §§‘§ 11'08 }'42 9:73 .95 | 69.10 | 4.80
20 | 136 | 24 5.6 | 169 | 8 | 1255 | 146 | 9.06 | .84 | 71.59 | 450 81.86 | 514 | 14.00 | 143 | 892 | .82 | 7040 | 4.43
21 | 115 | 42 4.2 | 217 | 8-12| 11.85 | 1.64 | 12.17 | 1.52 | 65.55 | 7.21 7445 | 892 | 1400 | 1.60 | 11.83 | 1.48 | 64.03 | 7.06
gg fg; 42 5.6 | 279 | 14-18] 13.30 | 1.09 | 10.12 ‘ 1.27 | 69.86 | 4.36 8063 | 502 | 14.00 | 1.06 | 10.03 | 1.25 | 69.34 | 4.32
2 | 1 £ = P, 5 3 s
Fo e R ARl B L RIEE T IR 108 | esas | LR 17.63 | 5.44 | 14.00 | 1.43 | 12.07 | 1.05 | 66.717 | 468
o+ ;01 g% ‘é-‘; gg‘l’ g i;;’é %ig i(l)-gé lég gg’ég égg n8.59 | 5.25 | 14.00 | 1.38 | 11.37 | 1.13 | 67.60 | 4.52
; ; : ; ; ; .04 ! .18 | 6833 | 4.94
26 | 208 | 46 45| 266 | 8-10( 11.32 | 1.24 | 9.78 | 1.02 | 72.42 | 4.22 g‘l"é‘% 2'3,2 ii‘gg {f; ‘222 99 | 70.25 | 4.09
21 | 251 | 55 4.6 | 305 | 12-16| 1177 | 1.8 | 11.53 | 1.37 | 69.43 | 4.32 n871 | 488 | 14.00 | 155 | 11.25 | 1.32 | 67.68 | 4.20
L Al T 5.0 | 261 | 12 | 1115 | 1.60 | 10.99 | 1.68 | 70.69 | 3.89 no56 | 438 | 14.00 | 155 | 10.64 | 1.62 | 68.42 | 3.17
gg ﬂg ;g 15 383 | 16-22| 13.40 | 1.12 | 10.15 | 1.84 | 68.39 | 4.?3 7899 | 5.0 | 14.00 | 1.10 | 10.67 | 1.82 | 67.95 | 4.47
4| 194 | 8 (1143 | 1.11| 997 | .99 | 7143 | 4.7 ' ; j ] ; ] 2
31 | 232 | 61 3.8 | 293 8 | 1436 | 1.08 | 9.42 | .98 | 69.62 | 4.54° 2?'33 ZZ’Z; 11'38 }85 3‘32 :gg gg:gi 1222
32 | 172 | 32 54 | 204 | 12-16| 12.63 | 1.00 | 8.94 | 1.25 | 72.12 | 4.06 8255 | 464 | 14.00 98 | 8582 | 1.22 | 70.99 | 3.99
38 | 202 | 52 39| 24| 8 |12.05| 141 | 948 | 1.38 | 7117 | 4.51 80.91 | 513 | 1400 | 137 | 927 | 1.36  69.59 | 441
iR Sl R AR g BIOLTI | T 88 | - 80.26 | 5.62 | 1400 | 1.06 | 9.91 | 116 | 69.04 | 483
Ol [t 8 | 1151 | 1.26 | 10.28 .98 | 11.54 . "0, : i : ; ;
gs ig: 21 7.8 | 186 8 |11.89 | 1241012 | .75 | 7133 | 4.6; Sg-gi ‘;’28 };‘;83 }23 3'23, ?(g ggigi i:gg
3 4.6 | 191 8 | 1116 | .91 | 9.04 |. 1.39 | 73.15 | 4.5 ; C j y 814 | 1.35 | 70.83 | 4.21
38 | 169 | 39 4.3 | 208 | 8-10/ 11.90 | 1.36 | 11.53 | 1.33 | 69.26 | 4.62 §§2§ ‘;32 ii"gg 13; 11.26 | 1.29 | 67.62 | 451
39 | 196 | 37 53 | 233 | 8-9 | 1239 | 1.25 | 11.49 | 1.28 | 69.34 | 4.2b 7916 | 485 | 14.00 | 1.22 | 11.27 | 1.26 | 68.08 | 4.17
40 | 184 | 35 53| 219 | 14 | 1280 | 112 | 10.07 | 1.41 | 70.38 422 8072 | 4.84 | 1400 | 1.10 | 992 | 1.39 | 69.43 | 4.16
41 | 215 | 43 5.0 | 258 8 |1297 | 1.33 | 11.49 | 131 | 69.11 | 3.79 n9.41 | 436 | 1400 | 131 | 11.35 | 1.29 | 68.30 | 3.15
42 | 158 | 31 51 | 189 | 8-10| 13.24 | 1.28 | 1026 | 1.14 | 69.39 | 4.69 n9.08 | 540 | 1400 | 1.28 | 10.18 | 111 | 6879 | 464
R AT T 8.0 | 136 8 |12.52 | 1.18 | 12.71 | 1.09 | 67.63 | 4.87 1133 | 357 | 1400 | 114 | 1249 | 1.05 | 66.53 | 4.79
44| 165 | 32 | 51| 197 | 12 |1276 | 110 | 1.68 | .91 | 72.96 | 4.69 83.64 | 538 | 1400 | 1.08 | 7.47| .89 | T1.94 | 4.62
45 | 151 | o7 5.6 | 178 | 8 | 1261 | 1.22 |10.95 | 1.15 | 69.57 | 450 79.62 | 5.15 | 14.00 | 119 | 1078 | L11 | 68.49 | 443




»

312 DATA REGARDING CERTAIN VARIETIES oF CORN
o . s L

E R X | e ] E Analysis. 3

55 |24 | 88 | © | BZ

MS | 38 55 | g S £ 8 [
Yo.| 5% | %% | B | & |53 G5 |

oS4 | 594 %3 Sd 59 : ’ng ‘

amm Bﬁbﬂ =0 @ 5y =MC§‘ . = 2 ° s 51—”58 3
i 4 & | EY | & E | 3 | & | B |E%° g
46 | 120 | 17 1:7.0 | 137 | v
i; 170 | 31 55| 201 | 8§10 i]ggsla igg H)% l'slaé ?g'ig‘ Y-
= ;Zé i &2 g%g lfg“* };gi 123 | 10.36 | 140 | 7082 33?
Sl s % Eea By 109 | 9.73 | 1.25 | 71.05 | 4.84
o ; 45 1.01 | 9.22 .80 | 11.31
1 ggé ig 4513 267 | 10-14| 14.08 | 1.20 | 9.63 | 1.10 | 69.62 | iié
e TN 5.0 268 | 8 | 1246  1.10 | 10.84 | .86 | 69.70 | 5.04
e R .0 317 | 14-16 1119 | 1.20 | 9.27 | 1.21 | 12.38 | 47
) & - 256 | 12-14| 14.23 | 1.35 | 10.80 | 1.20 67.84} 458
56 | 243 | 48 | 50| 290 | 12:20] 1oy | ioo | 509, ren | To0e | 14
: : = ; . ! 1.65 | 70.25 |
5;{3 igg ?g g{g.s 127 | 8 | 1270 | 1.27 | 9.63 | 1.63 | 69.70 | g(lrgf
AR 5.g 165 | __ | 12.37 | 1.33 | 11.64 .86 | 68.58 | 5.99
g ) . 143 8 | 12,98 | 1.26 | 10.45 .86 | 69.69  4.716
gitp 40z |- 2 - 211 - 13.67 | 1.23 | 10.75 | 1.09 | 68.93 | 4.33
| 5. 159 8 | 1384 | 1.17 | 11.29 98 | 67.80 | 4.92
Dofase. 0 8.9 196 | 8-10 12.33 | 139 | 10.99 = 144 | 70.16  3.69
e e 5.0 206 | 14-20) 11.88 | 1.13 | 973 | 1.37 | 72.09 | 3.80
S 5.3 227 | 14-20| 12.63 | 1.40 | 8.84 | 1.30 | 73.08 | 2.15
Sl oL 233 8 | 1131 | 110 | 10,60 | .83 | 71149 | 467
A 4} 317 | 12-16) 14.48 | 1.23 | 8.79 .95 | 10.27 | 4.28
e &l 239 | 10 | 12.67 | 1.20 | 9.22 | 1.39 | 72.42 3.10
g oo ¢ 213 8 | 14.38 | 1.28 | 10.02 12 | 69.63 | 3.97
e . 220 8 | 11.33 | 1.34 | 10.17 ‘o4 | 7185 | 437
= 5'2 202 8 | 11.64 | 116 10.99 | .92 | 70.06 | 523
Sl . 187 8 |16.66 | 1.11 | 7.82 | 1.15 | 68.16 @ 4.50
et s - 196 8 | 14.66  1.13 | 9.88 | 1.03 | 68.98 432
A o o 235 8 |13.52 | 1.15 | 11.49 | 1.15 | 68.19 | 4.50
e ‘ s 5. 222 | 12 | 12.12 | 10T | 10.76 .80 | 70.00  5.25
A .9 | 214 | 10-12) 12.50 | 1.10 | 10.35 100 | 7091 @ 4.14
R gé 107 8 |1242 | 1.05 | 810 | 1.32 | 72.54 | 457
A 6 237 | 12 | 1246 | .89 | 7.28 | 1.37 | 73.83 | 4.17
o | 185 | 12 | 12.43 .80 | 10.00 | 1.02 | 70.67 | 5.08
R 5.0 | 267 | 8-10| 12.97 .90 | 1.69 | 1.25 | 72.718 | 4.41
il S.s 197 | 8 | 12.57 .93 | 10.00 .80 | 71.54 ] 4.16
o R ‘ 0| 145 8 |12.18 | 1.12 | 11.43 .85 | 10.19 | 4.23
il 5.4 | 293 8 |12.60 | 1.07 | 10.25 97 70.24\ 4.87
e o ‘ 2.9 1§7 8 | 12,69 97 | 11.02 | 1.02 | 69.30 | 5.00
#) Lo 38 | 43 13 | 8 1272 | 95 [ 9.84 | 1.17 | 70.86 | 4.46
SAbE AN 2| 181 | 8 | 12.34 94 | 1153 | .90 | 69.67 & 4.62
ol ‘ gsg ;55 ‘ 8 | 1251 | 1.26 | 10.66 .85 | 69.57 | 5.15
o | 160 | 35 | - I;z 213210 1217 | 1.02 | 9.12 95 | 71.14 | 5.00
R B AR S }2.78 1.00 | 7.69 .82 | 12,97 | 4.14
Al 2.34 | .95 | 11.69 | 1.00 | 70,12 | 3.90

: 128 8 ! 12.21 88 | 11.28 91 | 7050 | 4.16

|

111
1317
1.34
1.03

97
1.05

91
1.14

1.95
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s, Calculated W ater-free.

Analysis, Calculated to Water Content of 14 per cent.

e d | s g
.5 E.5
884 " g . | B3s.
§hes| . | 5| o | | 5 |EEEE| 4
ge°) 2 | E | 3 | £ | & |=e| &
77.68 } 559 | 14.00 | 1.34 | 1192 | 112 | 66.81 | 4.81
o8 | BM1 | 14.00 | 1.16 | 1043 | .88 662 | 491
80.98 1 428 | 1400 | 119 | 1010 | 1.37 | 69.66 | 3.68
80.80 | 5.50 | 14.00 | 1.05 | 9.51 | 1.21 | 69.50 | 4.73
8156 | 5.95 | 14.00 | .99 | 8.96 | .79 | 70.15 | 5.12
81.02 | 5,09 | 14.00 1.20] 9.64 110  69.68  4.38
n9.62 | 5.5 | 14.00 | 1.08 | 10.65 | .84 | 68.48 | 4.95
81.61 | 5.35 | 14.00 1.15\ 897 116 7012 4.60
79.00 | 534 | 1400 | 135 1083 | 120 6803 459
80.87 | 5.49 | 14.00 | 1.27 | 9.53 | .94 | 69.54 = 4.12
8142 | 478 | 1400 | 118 | 9.05 | 1.63 | 70.03 | 4.11
79.86 | 5719  14.00 | 1.26  9.48 | 1.60 | 68.68  4.98
78.98 | 5.95 | 14.00 | 1.30 | 11.42 | .84 ‘ 6732 | 512
80.11 | 5.46 | 14.00 | 1.25 | 10.32 ‘ 84 | 6810 | 4.69
79.88 = 5.01  14.00 | 122 ‘ 1070 | LT 6871 430
7871 | 570 | 1400 | 116 1126 98 6770 4.90
20.05 | 4.21 | 14.00 | 1.36 | 10.77 | 1.40 | 68.85 | 3.62
SL81 | 431 | 1400 110 | 950 | 133 70.36‘ 311
9366 | 3.15 | 14.00 | 1.37 | 8.69 | 128 719 271
80.63  5.25 | 1400 | 1.06  10.28 .80 ‘ 69.35 | 4.51
827 | 501 | 1400 | 123 | 884 96 T0.6T 4.0
82.92 | 3.55 | 1400 | 117 | 9.08 | 137 |71.33 | 3.05
8132 | 4.64 | 14.00 | 129 | 1006 = .72 | 69.94 | 3.99
81,05 493 | 14.00 | 1.29 | 985 | .92 | 69.10 = 4.24
79.96 = 5.85 | 14.00 | 1.11 | 10.69 | 1.00 | 68.17 & 5.03
82.62 | 540 | 1400 | 113 | 8.07 | 117 | 70.99 | 4.64
80.83 | 5.06  14.00 | 112 | 9.97 103 | 6957 435
78.87 | 520 | 14.00 | 1.12 | 1143 | 112 | 67.86 447
79.66 | 597 | 14.00 | 1.06 | 1052 .18  68.51 | 5.13
81.04 = 473 | 14.00 | 1.0 | 1017 | .99 | 69.67 | 4.07
82.82 522 | 14.00 | 1.04 | 7.96 130 | T1.21 | 449
8437 | 476 | 1400 | .84 | 7.16 | 1.35 | 72.56 & 4.09
80.11 | 5.80 | 14.00 | .18 | 9.80 | 1.02 | 69.41 | 4.99
83.63  5.07 | 1400 | .90 | 7.59 | 1.25 | 71.90 | 4.36
81.83 | 476 | 14.00 | .92 | 9.83 | .18 | 70.38 | 4.09
79.91 = 4.82 | 14.00 | 1.10 | 11.19 | .83 | 68.74 | 4.14
80.38 | 557 | 14.00 | 106 | 10.08 | .96 ‘ 69.11 | 4.79
79.37 ° 543 | 14.00 | .96 | 10.86 = 1.01 | 68.24 = 4.93
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