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n Act of the Genera

omoting Agriculture

kes analyses of Fer

iption.”

al fertilizers sold in

one without charge.
oderate rates. The

l)repared to analyze and test fertilizers,
ral materials and products, to identify grasses, weeds, useful
cts, moulds, blights,
£ Agricultural Science, for the use and advantage of the citizens

EXPERIMENT STATION was established in
1 Assembly approved March 21, 1871, ¢ for

by scientific investigation and experiment.”
cattle-food, seeds, milk,

mildews, etc., and to give information on

tilizers, Seed-Tests, etc., etc., for the citizens

without charge, provided—

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

amples are taken from stock now in the market, and in accordance
n instructions for sampling.

mples are fully described and retail prices given on the Station

f the Station will take pains to obtain for analysis samples of

Counecticut; but the organized cogperation

‘essential for the full and timely protection of their interests.
s’ Clubs and like Associations can efficiently worlk with the Sta-
pose, by sending in duly authenticated samples early during each

ork proper to the Experiment Station that can be used for the public

Work for the use of individuals will be

Station will undertake no work, the results

b at its disposal to use or publish, if deemed advisable for the

alysis or investigation that are of general interest will be pub-
: ns, of which copies are sent to each Post Office in this State, and
en of the State who applies for them. These results will be summed
al Reports made to the Governor.

h of the Board of Control to make the Station as widely useful as
admit. Every Connecticut citizen who is concerned in agricual-
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ture, whether farmer, manufacturer, or dealer, has t

tion for any assistance that comes within its provin
will respond to all applications as far as lies in its P

he right to apply ¢
ce to render, ang 1,
ower,

0¥~ Instructions and Forms for taking samples,

and Ter,
izers, Seeds,

ms for teggs
ete., for private parties, sent on application.

{35~ Parcels by Express, t6 receive attention should he

munications should be directed, not to any individual officer,
AGRICULTURAL EXPERIMENT ST

P’"epaid, ang ,
but simply i
ATION,
NEW HAVEN,

{3 Station Grounds, Laboratoriés and Office are

on Suburbap st., |
Whitney avenue and Prospect st.,

1§ miles North of City Hall, gypy

R ontrol .-t o e S At s
may be reached by the Whitney ave. Horse Cars, which leave the g AR s
Chapel and Church sts. three times hourly, viz: on the striking of tHgll PR AR
at intervals of twenty minutes thereafter. g -

[=F" The Station has Telephone connection and m
tral Telephone Office, 118 Court st.,
R. R. Depot.

ay be spoken from |
or from Peck & Bishop’s Office ir
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of Control of the Cox
. STATION respectfully submits its Annual Report for

; ey November first, 1890 :
by the act concerning Commercial Fertilizers the
shed one or more analyses of all

Limestone

Land Plaster

......

made and publi
¢ n the State 8O far as it has been able to

] for sale i
The Station employed special deputies during
d a considerably

, ay last who visited 84 towDns an
of villages in all parts of the State and drew from
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¢ £ maple syrup, 33 of vinegar
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rin have thus been examined within
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sults from the Application of Fungicides
Fungicides and their Application )
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Effect of Planting i :
ng in Hills and Drills on the Quantity and f butter or oleomarga

Quality of the Mai
ize Crop ---.. :
Determination of el oo T ‘ )
o of Phosphoric Acid in Presence of Iron and other samples of butter and 106 samples of milk have
xamined, chiefly for dairy farmers OF for creameries,

he milk of herds or to discover suspected watering or
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had charge of the Forage Garden on the

it has
a.nd also, in cobperation with the Station, has

farm in South Manchester a more extensive
uable or pI‘OInlSan" grasses for the purpose of

geed and especially of observing for 2 series of
£ common spemes which he has
calities in this

Some 45 or 5
B 0 samples of feeding stuffs havye 1},
e
IR g analyzed, a part of them at t} €en gpaf
w he 3
M o are using bought feed and request o
Y e field experiments of. the Station. a part in ggm
s us
e tual a very considerable amount of ti
e testi .. im
Tl t'mg of analytical methods, particul T has beg,
a ! a ~ o
b ion of phosphoric acid in fertili rly those |
estimation of fat in milk 1l1zers and fop

ters of varieties O

ntends gathermg
{es and countries.
fpasb year Dr. Thaxter, Mycologist t0 the Station,

the study of fungus diseases of plants, with field
tain of them affecting the

subject of the season has
means of artificial

from various lo

The nature
and co iti
mposition of the albuminoids ¢ , territor
T prot

oats h j

i havelbeen the subject of extended study b )
as |

I Profejsso ;{vorked upon the proteids of mai:(z uydDr. .

t or R. H. Chittenden, in the Sheftiel N

ory of Yale University. i blomgwal |

for the pr -evention of cer

5, grape, ete. The special
ge known as potato scab. By
the cause of this disease as it occurs

The followi
owing field experiments have been carri
arried o and inoculations,
wn to be a peculiar fungus. The sub-

ear unde .
Y fill r the superintendence of Dr. Jenkins, Vi '
. An i 4 . 8 -Dire
gl dexperlment coodperative with a numb ’ flce ¥ I becn cho
o stu s er o i A .
Vil dy the composition of corn grown in diff . dergomg investigation.
o determine the infl . ifferent log
uence of climatic conditions on val tavo page
' paper, postmaster and

of corn native t
o one latitude wh
en moved to a hi r
gher or .

Stins containing 45 0C s have been issued
d mailed to each news

year an
d to more than 6500 citi-

a farmer’s organization an

latitude.”
2. An experime v
nt on the relati i y , State.
gition o J : ve yield and chemi e kL . 5 X
iy f corn planted in hills and in drills ; y statements have likewise been issued to bring the
o . An e}z(perlment on the continuous growth of . boratory work more promptly before farmers. These
ar on t 7 corn year _ : :
e same land, fertilized @.) with farm manurZ 5)  leading agmcultural papers and to each secretary of a
y Yeg . 3
‘ organizatlon.
o Station reference

nt of the work of th
port of the Director noW in preparatlon

port of the Treasurer exhibits the finan-

mpanying Re
of the Station for the fiscal year which ended June 30,

commercial fertilizers.
4, A continuou i #
potatoes from s experiment to test the relative yearly e ko e
: seed of different size, when the sel tion of : R
practiced for a course of years e
5. A special ni .
0 pecial nitrogen experiment with potatoes
. An experiment on th i .
e relati i |
phates and superphosphate. et i

In connection with i ;’Whlch is res full bmitted
m y pect ully su mitted.
vestigations regrding grestes, ‘g WILLIAM H. BREWER, Seoretary.

of orch

e ard I%Trass seed collected in the markets of the Stat
as in New York and B s

to their purity and vitality. oston, have been tested With g

[aven, Conn., October 31, 1890.



MEMORABDUM.
L
ts were audited Septembel‘ 19, 1890, l)y '}he
eoouu

& blic Accounts. f IR TS
o If)ucerta.in fertilizers believed 'iO h Pl
g Oce May 1st and subject to the law

tate sin

ltlllzets if heleaftel collebted Wlll g‘O to l‘.he
fe y

W H, BruwEr, i aocount with the Connectieys Agrionis
Lrperiment Station JOr the fiscal year ending June 30th, 130,

e Recrrerg Treasurer.
From the State Comptroller...___ = $8,000.00 WILLIAM H. BREWER,
From the U, §, Treasurer . __ . essemscsiadl | 7,500.00
Analysis Fees due from previoug fiscal year,
collected this JOBE oo 260.00
Analysis Fees of the fiscal year .______ 3,961.50
Miscellaneous eosip L R 47.03
e T
ExpeNprryRgs,
State United States
Account, Account, al,
S LAk LR $5,130.00 $6,465.00 g 1,595,
General Laboratory éXpenses. 1,126.83 1,126.1
Mycological expenses ._._ .. __ 122.7%7 122,
Grass and Forage Investigation 580.06 580.0
Field Experiments .___ 441.56 441.:
e i 254.55 254.5
i et O SR -~ 147.00 147.0
Coal 547.00 547.0
The Establishment, Repairs,
ORI, ke, (s 1.0 565.74 565.7:
Improvements, other than op- 3
dinary Repairs_____ -.--  2,093.88 2,093.8¢8
Finishing Mycological Labora- P
it o R 284.13 284,18
Aolephong G 8 L  TE 96.83 9688 it
Phnsieg (SR T 636.74 186,54 823,98
oklage. el 92.46 o
Sationery. SR AGT T T 179.47 179.4 i
abtary ol D 260.65 260.65.
Traveling €Xpenses of the k
Board of Control _.__ 20.36 20.36
Collecting Fertilizers 319.74 319.74
Unclassified Sundries 217.22 217.2%

— A TN S
$12,268.53  $7.500.00 $19,768.58



REPORT OF T HE DTRECTj

On the following pages
_this Station during the ye
review of the m

manurial w.

is a full report of the
ar in the analysig of fertilj;
arket quotationg of fe
aste products for the year.,

estigations in the botanical |

observations and experimentg of the mycologist are T
Dr. Thaxter.,

bly at its session in 1882 passed a F}(la}'tllllzlzx:
l}i; ct September 1, 1882,.and which ¥
k. f all previous legislation on this su
e o
in force without any am'endr;aenttl.1 L
lication to .
: be had on appl .
7 ma)lrled to the following requirements. il
k. that retail at ten dollars or more p t
:ELLER responsible for aﬁwmgda cm;:fj]
: t sold or offered, as
v ackage or lo ¥
e'rgnpanalysis Jee of ten dollars. fo;‘ 'ea(ce(1
.thich the fertilizer contains or is ¢ al}in :
! WMANUFACTURER OR IMPORTER shall Sax;
3 L
tements and shall have paid the fee.

rtilizer g 0

The iny aboratory ang

A paper by Dr. Oshor
his work on the prote

Most of the an
are discusge
effects of

These p

1€ gives in full the method ang
ids of the oat kernel.

alyses of feeding stuffs made durin
d and also the results of a fie]ld experims
growing maize in hills and drils,
Apers cover more than
by State law, and the expense for
by the Station, There
material which cannot,
cludes the report of the
toes, work done for the
experiment op
localities,

200 pages, the limit
the additional prin
still remaing 2 considerable a
be printed for lack of space.
eXaminations of seeds, anal

e de-
‘the fertilizing ingredients” tf’\, -2:0222539:2§;h0ric
: e Ni ’

: sary for a valuation, v.xz. i i
L 1'1:(;:18 ir{ case of any fertilizer will t}‘lerefor.e bt: :re
Ays:d-ing as one, two or three of these ingredien
CCO y
b in the fertilizer.

ili i ten
i tilizer selling at
Ay : uires, in case Olfdm,;zri;'le shall be deposited
i . ton, that a seale ‘
the ¢omposition of corn grown w ;he s sred ampshll e deposed

t/} e 3w
cer t’l;ﬁed Sttzteﬁlent Of COIIlpOSlthIl, etc., Shall
i o Of 1 e

Xperiments with potatoes lﬁv
best to defer till further re

sults have been obtained.

¢ tash
cents. of Nitrogen, Phosphoric acid (P,05) angtllzzr iy
states or forms, will suffice in most cases.
if desired. : 1so be
8Bt of nitrogen must be stated. uAmmoorlllizleICI:l?i{'a?eut to
ent in ammonia salts, and “amm
e stated.
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10 THE C i
ONNECTIOUT AGRICULTURAL EXPERIMENT STATION. 11

The per cent. of soluble and reverted phosphoric acid may he
or together, and the term “available” may be used in additiv
of soluble and reverted. e iy
The percentage of insoluble b ic aci
phosphorie acid may be stated or om;
In czfsx.e of Bone, Fish, Tankage, Dried Meat, Dried Blood e;)cm el
coanposmon may take account of the two ingredients: Nitroge’n Pﬁo he oy
: or Potash Salts give always the per cent. of Potash (potas’siumsph.o <
ol TSIillphate of Potash or Muriate of Potash may also be stated ones
e chemical composition of other fertili iven
ey ilizers may be given as founq 4

Biven goy

» but nog RVANCE OF THE FERTILIZER LAW.

he Analysis Fees as required

L orurERs who have paid t
h fees have been thus paid

w, and Fertilizers for whic
¢ ending May, 1891.

Firm. \ Brand of Fertilizer.

Hall Co., Waterbury, Conn. Victor Phosphate.

Bro., 216 Pearl 8t., N. Y. | Pure Ground Bone.
3 A. A. Ammoniated Superphosphate.

| Potato Fertilizer.
y ‘ Corn Fertilizer.
| Castor Pomace.

\
r Co., 43 Chatham St., Kainit.
| Pure Dry Fish.
| Stockbridge Tobacco Manure.
- Corn and Grain Manure.
¢ Forage Crop Manure.
18 Vegetable manure.
& Fruit Manure.
Bowker’s Hill and Drill Phosphate.
4 Fish and Potash.
té Ammoniated Dissolved Bone.
s Fresh Ground Bone.

3. It is also provided that EVERY PERSON in the §
sells any commercial fertilizer of whatever kind or t%t'
ann‘}ally report certain facts to the Director of the ﬁ”mce
Station, and on demand of the latter shall deliver a 3
analysis. Section 4. "

4. All “cmemicars ” that are applied to land, such as: Mu
of P?tash, Kainite, Sulphate of Potash and l\i,[agnesia.S “'
of' Lime (Gypsum or Land Plaster), Sulphate of ;&u ’
Nitrate of Potash, Nitrate of Soda, etc.—are considered h‘
undex: the law as “Commercial Fertilizers,” Dealers in
chemicals must see that packages are suitably labeled.
must also report them to the Station, and see that the .an'
fees are duly paid, in order that the Director may be able t0
charge his duty as prescribed in Section 9 of the Act.

er Co., 27 Kilby Street, | Bradley’s Superphosphate.
s Potato Manure.
< Complete Manure for Potatoes
and Vegetables.
s for Top Dressing Grass and
Grain.
i for Corn and Grass.
S Pure Fine Ground Bone.
Circle Brand Ground Bone
with Potash.
b Fish and Potash, Anchor

y Itl;‘ Wﬂ! be n'o.ticed that the State exacts no license tax either for makif
ealing in fertilizers. For the safety of consumers and the benefit of b
manufacturers and dealers, the State requires that it be known what is of

f'or s.ale, and whether fertilizers are what they purport to be. With this 0
in . : v A ok
view the law provides, in section 9, that all fertilizers be analyzed aB Tirand:
< Fish and Potash, Triangle A
Brand.

requires the parties making or selling them to pay for these analyses in part;

State itself paying in part by mamiammg the Expel iment tion.
%
nt Stati l

Original Coe’s Superphosphate.
T ~ Farmer's New Method Fertilizer.

oph & Co., Tiverton, R. I | Fish and Potash.
| Dry Ground Fish.

| High Grade Ammoniated Bone Super-
| phosphate.

| Red Brand Excelsior Guano.
\ Gold Brand Excelsior Guano.
| Potato Fertilizer.

| Alkaline Bone.

1‘ Ground Bone.

| Fish and Potash.
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Firm.

Coe, Russell, Meriden, Conn. |

3 |

Collier White Lead and Oil Co., S fait |
., St. L

by F. Ellsworth, Hartford. o

Cooper’s, Peter, Glue F

o Sip, actory, 17 Bur-
Crocker Fertilizer & Che

R mical Co., Buf- ‘

-

Cumberland Bone Co., Portland, Maine.

Daﬁlirig, L. B. Fertilizer Co., Pawtucket,
Dabvi%d%? Fertilizer Co., 121 Front St.,

Downs & Griffin, Birmingham, Conn.
Fall, E. B., Middletown, Conn.

Farmers’ Fertilizer Co., 230 W
St., Syracuse, N. Y. | ke

Gr%a;t Eastern Fertilizer Co., Rutland,

Kelsey, E. R., Branford, Conn.

Lister’s Agricultural Chemi
ooy emical Works,

Dndlam Frederiok, 140 Maiden Lane, |

Mapes Formula & Peruvian G
158 Front St., N. Y. ot

THE CONNECTICUT AGRICULTURAL,

| Davidge’s Special Favorite.

-

L

Brand of Fertitjyey,

Superphosphate. ¢ peruvian Guano Co.,

Collier Castor Pomace,
Pure Bone Dust.

New Rival Ammoniat
ed

Buﬁa.lo Superphosphate -
Special Potato Manure
iure Ground Bone.

mmoniated Bone Super: ;
Potato,,I:Iop and Tobapccoplll’(ilsg, ha“
%ueertl g;ty Phosphate. k-

egetable Bone Superph ‘
Ammoniated Wheat ang COOS;'II)]hS. D

Perphogy
No. 2?,1 3

Cumberland Superph
t phospl
Seeding Down Fertilizeg.mte'

Animal Fertilizer.
Extra Bone Phosphate.
Pure Ground Bone.

Hartford, Conn.
orthfield, Conn.

Potato Manure,
Vegetator.

“

Ground Bone.
Ground Bone.

SFandard Special Formula.

Fish and Potash.

Great Eastern General Phosphate
Oats, Buckwheat and Seeding DG

Great Eastern General Fertilizet
Grass and Grain.

Great Eastern Vegetable, Vine
Tobacco Fertilizer.

hipple, Hartford.
Co., New Bedford, M

Fish and Potash.

Standard Superphosphate of Lime.
Ammoniated Dissolved Bone.
Celebrated Ground Bone.

Ludkl‘am’s Cereal Fertilizer.
Cecrops Fertilizer.

Potato Manure.
Complete Manure for Light Soils:
s 8 for Greneral
“A” Brand.
Tobacco Manure, Connecticu® Bran®
l.f « Wrapper Bran!
Fruit and Vine Manure,

“ “

EXPERIMENT STATION.

. Co., Bridgeport, Conn. | Chittenden’s C
o

P 1
¢ Co., Box 3121, New |

lubbard Co., Middletown,

13

‘ Brand of Fertilizer.

| Peruvian Guano.
| Corn Manure.
| Fine Dissolved Bone.

‘\ Seeding Down Manure.

| Grass and Grain Spring Top Dressing.
| Flour of Bone Phosphate.
| Pure Ground Bone.

\
| Harvest Queen Phosphate.
| Bone Meal.
Special Potato Manure.
| Standard Superphosphate.
| Corn Fertilizer.
| Ammoniated Dissolved Bone.

omplete Fertilizer.
Ammoniated Bone Phos-
phate.

¥ Fish and Potash.

¥ (Ground Bone.

| Olds & Whipple's Special Phosphate.
*| Pure Ground Bone.
Bone Fertilizer.

Quinnipiac Phosphate. !
“ . Pine Island Phosphate.

Potato Manure.

Market Garden Manure.
| Fish and Potash, Crossed Fishes Brand.

| Fish and Potash, Plain Brand.
| Dry Ground Fish.
Bone Meal.

@

Farmers’ Friend Fertilizer.
\ Lion Brand Fertilizer.

High Grade Farmers’ Friend.
| Bone, Fish and Potash.

r Oil Co., St. Louis, Mo, l\ Red Seal Castor Pomace.

ass. ‘ Bay State Fertilizer.

Great Planet “A” Fertilizer.
Reese's Concentrated Potato and Corn

Manure.
| Reese’s Concentrated Tobacco and Cab-

|  bage Manure.
Reese's New England Favorite.
\ Pilgrim Fertilizer.

King Philip Alkaline Bone Superphos-

\ phate.

\ Pure Raw Knuckle Bone Flour.
Pure Ground AX Bone.
Soluble Potato Manure.

‘ TFairchild’s Corn Formula.
ks Seeding Down Formula.



-~

Lo

14
THE CONNE
OTICUT AGRICULTURy, EXPERIMENT STATION. 15
Firm. |
: Brand of ;
Sanderson, L,, Lon | 7 Fertiy, 7
»-Long Wharf, New Haven, | e, @ :
Conn, ’;S;’fﬁlgﬁ ﬁf' P, ANALYSES OF FERTILIZERS.*
X | Dried Blood, "D s il
2 | Nitrate of Soda, , 314 samples of fertilizers have been analyzed.

| Blood, Bone and )
| Dissolved Bone Blzfg?ct'
t ; ‘f Muriate of Potagh,
E | Sulphate of Potagh,
Fine Ground Bone,

21l number were examined for private parties and
hods in connection with other Experiment Stations,
der for the general use of the citizens of the State.
] and May last Messrs. F. R. Curtiss of Stratford
enn of Milford, agents of this Station, collected sam-
reial Fertilizers in all parts of Connecticut.

towns and a considerable number of villages have
' distributed as follows:

Shoemaker & (o, ML i
% . . L., Phil S L
by F. Ellswortf;, Hartford, Hladelphia, | Switt-Sare Superphosphate.

f Swift-Sure Bone Meal

St?r%? Fertilizer Co., 133 Water St., ( Ammoniated Bong
| Potato Grower.,

Superphosp b

Stewart, W. D. & /
Btk B0 Co., 8 Congress St., | Soluble Pacific Guano,

| Pacific Fish and Potagy, R o 0. - - - e 11
Wilco. s Re \ :
%, Leander, Mystic Bridge, Conn, | Wileox's Acidulated Ficr v . TTtotomommemooooeess :
i ated Fish Guang, I At 0. - - - o oo oo eeee e amam 15
Wik Dry Ground Figh Guang B Co 5
1K1 o o onaon Uo. _ - - - e e e
nson & Co,, 54 Williams St., N. Y. J\‘ Economical Bone Fertilizer M S SR RPN A T T O 11
Williams & Clark Fertiliz | T ' 10
er Co., 81 Ful- | Ameri . ] R A SR SO SR B B
ton St-r N. ¥ ! “ %):;;cgjs&glgh Gl‘ade Specia] 0) S D T S IR S T LT\ P 12
| POtal(? Phosphate, F S AR e SRS SN T
‘\ Americus Ammoniated Bone Phogj gz

Americus Pure Bone Meal,

| Royal Bone Ph
osphate, lemen drew about 468 samples, using the method of

ich is described on page 91 of the Report of this
884,
Y one or more samples were secured of nearly every
ilizer which is offered for sale within the State.
1 samples of a single brand were drawn in different
State the analysis was performed, not on.any single
on a mixture made of an equal weight of each of the
Thus, it is believed, the average composition of

on agents are instructed in every case to open at least
ges of each brand for sampling, and if the number of
large, to take a portion from every tenth one, by
a sampling tube which .withdraws a section or core

atter of this and several subsequent pages, explanatory of the sampling
on of fertilizers, is copied, with a few alterations, from the Report for
Tepetition appears to be necessary for the use of readers who have
Reports.
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As a rule, the Station will not F :
;. 1E‘rom dealer’s stock of 1

3.. F;(())Ilrli stock Wl).iéh has lain over
Stock which evident]

bags lying on wet ground o

analyze Sampleg__

ess than one top,
CONCERNING THE ANALYSIS OF FERTILIZERS AND THE

ALUATION OF THEIR ACTIVE INGREDIENTS.

Y Storggl
T exposed to thq Weor 1

ath» I;. REVISED.

13 e

.« the most rare, and commercially the most valuable fer-

in ad n is indeed universally abundant in the common air, but
Corg effects in nourishing vegetation are as yet obscure.
rogen is the nitrogen of animal and vegetable matters,
cally united to carbon, hydrogen and oxygen. Some
¢ nitrogen, as those of blood, flesh and seeds, are highly
ers ; others, as found in leather and peat, are compara-
n their effect on vegetation, unless these matters are chem-
ed.
(NH,) and nitric acid (N.O;) are results of the decay of
in the soil and manure heap, and contain Nitrogen in
forms. They occur in commerce—the former in sul-
ia, the latter in nitrate of soda. 17 parts of ammonia
»f pure sulphate of ammonia contain 14 parts of nitrogen.
! are nitrate of soda also contain 14 parts of nitrogen.
S is, next to nitrogen, the most costly ingredient of Fertil-
it always exists in the form of phosphates, usually those
ron and aluminum, or in case of some ‘‘ super-phosphates,”
free phosphoric acid.
sphoric acid implies phosphoric acid or phosphates that
uble in water. It is the characteristic ingredient of Super-
in which it is produced, by acting on  insoluble ” or ‘‘ re-
sphates, with diluted sulphuric acid (oil of vitriol). Once
ated with the soil, it gradually becomes reverted phos-

) Instruc
fied, if the Station analysi

tions and blank certificate

'The following
principles and da
.based, a knowled
ng of the analys

“ Explanationg »
ta upon which ¢
ge of which is egg
es that are given

are intended ¢, embody
he‘ valuation of fertili
ential to a correct, unders
on subsequent pages. |

reduced or precipitated) Phosphoric acid means strictly,
acid that was once easily soluble in water, but from chemi-
has become insoluble in that liquid. In present usage the
§ the phosphoric acid (of various phosphates) that is freely
a strong solution of ammonium citrate, which is therefore
lysis to determine its quantity. ¢ Reverted phosphoric acid ”
Mosphates that are readily assimilated by crops.

estigation tends to show that soluble and reverted phos-
are on the whole about equally valuable as plant food, and
qual commercial value. In some cases, indeed, the soluble
results on crops, in others the reverted is superior. In
Ces there is probably little to choose between them.

2 Phosphoric acid implies various phosphates not soluble in
Mmonium citrate. In some cases the phosphoric acid is too
be readily available as plant-food. This is especially true
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ForR 1890 OF FERTILIZING INGREDIENTS IN RAW

reported frop, their ug
: MATERIALS AND CHEMICALS.

more often act v Uy
3 well . i
ing vegetable matt’ especmﬂy in ¢o

e )
: eryz, Occy, ; 2 . =

Nnect o ed (<« e -V etail cost per pound of the ordinaril

nearly insoluble 1on wj (““ Alogee e-Values or 7 cost per p ily

nitrogen, phosphoric acid and potash are as follows :

e th
envelops jt ; . because of gﬂ:’sphate f calej
remaing o 5F When the Iaite. ial mattey ! Cts.
1S In essentig]) 1 latter decays Of the C per Ib.
“ Thomag-S|y o » ¥ the ““ reyep a» I the gof eg, 17
a2 ” and of «« €d” form, s the np e RS B PO S R o SR
uli)ﬁy Crops. Ot Grang Cayman's Phog Il]e phOSphOrf‘: ________________________________________________ 143
9sphoric ¢ Phate » jg fr tn dry and fine ground fish, meat and blood________...-.. 17
; 'wcotion seed meal and castor pomace_._________.____.... 15
L s G T R N P S 163
fine medium bone and tankage ... . ... ccooaoao. 13
fhedium bone and tankage. . ... .o o-.. 104
Ereor bone and tankage .. - oae i 8%
ir, horn shavings and coarse fish serap_...__......_. 8
L R e 8
Bl dmmonium citrate®_ . ... ioemcreeasan (&3
indry ground fish, fine bone and tankage....__.... 1
in fine medium bone and tankage._ . _.____........ 6
in medium bone and tankage ... ... ... __.._._._. 5
in coarser bone and tankage . ..o .o oo .oaloo 4
I in fine ground rock phosphate. ... ... .. .. .. 2
ade Sulphate and in forms free from Muriate (or Chlorides) 6
................................................. 43
.................................................. 43

alues were agreed upon by the Experiment stations of
, New Jersey, and Connecticut, for use in their respective
890. They are the average prices at which, during the
ceding March last, the respective ingredients were re-

pou <
dy in in our1 kets, in tl terials which
of th Price. The tradevill , in our large markets, in those raw materials which are
The andar articles whicp, ied from the cur rade T ource of supply. They also correspond to the average
* consumey. ; . "vAlch furnigh ¢ Tent market p : 5 ;
fertilizep, , in eStlll]a,tjng th €M to commerce v for the six months ending March 1st, plus about 20 per
ents, 5 sus', should 544 to the 7 €reasonahle Price to pay t:or highl goods for which we have wholesale quotations. The
1 (’)onveﬂigble margin for the egge-value of the above name ng ; tained by use of the above figures will be found to corres-
ience o enses of = th th il pri ; -
he averq T other advantage jnes Manufacture, etc., an bials, Zﬂf’;ﬁqe retail prices at the large markets of stand
ceu il ¢
found in the Ne:;l;g forms o mtrogeno“;ln Inark.et‘ per pound of Ammonia, - Muriate of Potash,
follows . ngland, Neyw Yook ;P Osphoric acid and potash £ Soda, Sulphate of Potash,

Plain Superhosphate,
Dry Ground Fish,
Bone and Tankage,
Ground So. Carolina Rock.

from 2 grams of the unground phosphate previously extracted with
7100 c. c. neutral solution of Ammonium Citrate, sp. gr. 1.09, in 30

C., with agitation once in five minutes. Commonly called ‘‘re-
* backgone Phosphoric Acid.
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al value of a fertilizer is measured by the benefit
use, and depends upon its fertilizing effect, or crop-
iated Superphosp| As a broad, general rule, it is true that Peruvian

3 phates, fish-scraps, dried blood, potash salts, etc.,
he valuation and o ultural value which is related to their trade-yalue,
Vvaluation §39.9( the aver 1 ermines the latter value. But the rule has many

<90, and the diffe age cost was $39.18, the aw particular instances the trade-value cannot always

‘ ] or even to indicate the agricultural value. Ferti-

nds largely upon soil, crop and weather, and as ‘these
to place, and from year to year, it cannot. be foretold
cept by the results of past experience, and then only

the val
alues per ton o ! -value per pound. We thu
. probable manner.
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from $3.00 ¢, ‘:
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e gi the
scussed in the order above given on

CLASSIFICATION OF FERTILIZERS AN ALY a,rIe diu s where the contrary is not stateld,
o : _In a " <ation. The regular
The fertilizers and manurial waste products analyze d' drawn by agents of the Staﬁl({n';(,rms ewitl? the
$ % o - g ] ! Vil special te
Station laboratory from November 1st, 1889, to Novembe in all cases given. B}Tce}s) oaid have been less

1890, were as follows : cases the actual cash pri

RAW MATERIALS COMMONLY USED IN MIXED FERTILIZERS,
1. Containing Mtrojen as the Chief Valuable Ingredient.

Nritatesol ‘Sotlatisil Sl thedSP A B S A L ;

Sulphate of Ammonia { ‘
____________________________________ 4 0

‘Dried Blood i E

S
¢ Hicu-GRADE CONTAINING NITROGEN A
. INGREDIENT.

Castor Pomace NITRATE OF SODA.

Hoof Moali oo ti bl i 3 o i
e e Femesseopianisocaecaoo o0 oL RN 'sminedinohm andpurlhedthefebefore sh}p
2. Containing Phosphoric Acid as the Chief Valuable Ingredient. 1a;0ntajms about 16 per cent. of mtrogeni) eq‘\:.llv
: i gides
iverin G T e i MO BE S USRI« ] Ynt of pure nitrate of soda. It contal-ns “e6 el,'
Precipitated Phosphate - - ..o _oooceeeeeoeeeeen ... o - sisture. The usual guarantee 18 i
PDissolved Bone Blele t Bl e AW RO g Tia 00 nd some m nt to 15.8 per cent. of nitrogen.

te of soda equivale

G ST g R AR R L LU B P 4 ©
LR A bt Sl et e et . f old by L. Sanderson, New Haven.
3. Containing Potash as the Chief Valuable Ingredient. o
Double Sulphate of Potash and Magnesia____________._______.. : i AYALEER 1.86
PSR $ 0909090000 R '54
ST 00000 R .2"
4. Containing Nitrogen and Phosphoric Acid. ate of e SR _--- ::: M
insoluble in water -------===7777" 917.30
BORE MR &0 0o et e S o s s i et ik s e ot 5 - Bt ecda . o----omoTT T _—.
Hohn aadrPatanls s bl e e i e S0 i m cvm e e mre il i 5 _0
Pankage C s L s e L o cam o = 13(:;.(:)6
Baining nitrogen. ------=-===""""""""""""" 50 0o

OGRS 0000 ocne
Beeton - —--------coT i

Nitrogenous Superphosphates and Guanos. .. _____._ ... ..----==== rogen costs
Sioetal Manuros c 2 e L : '
Home-mixed Ferbilizers. .- Man cn it s danen s e co-n -
SULPHATE OF AMMONIA.

MISCELLANEOUS FERTILIZERS AND MANUKES. roge sca
b

le, now made on & la

T S ) e T e e I R S - 3 2 + 20 per
_______________________ 1 - alns over = P
Dnleaohed Wond ASHOS . . - e o ot i b demoebaawme e 1 N usuauy o 97 per cent. of sulphate of amm
e e L e e ST of from 94 o | 1 antee 18 25 per
a - < . e. The usua guar e
J B30 ach ar o o e R e S e & ey UL TP G N S . theﬂy moisture. » cent of ni
g e o T T e T e e S , which is GQUiva‘lent 10'20.6 B i tains less
Tanl WatersandlBettlings:, - 0L T Lo --oe sulphate of ammonia commOT\ly oo
PIONEAT ) <o PR XN | e s S e A cae - - ty
Y ardLManTine LRy Lo byt SIS e et 0N T S a N Haven.
......... 4 on ew
Rockweed ant Baangess e shal o0 b SRl i L. o= "§01d by L. Sanderson,

le as a by-product of
cent., of nitrogen, the

onia.
cent.

tl'Ogen? but

than
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AN/
Nitrogen __._.__ Rakyas: ANALYSES.
o A R S S s el S 20.86 2658 2723 2758 2864 2973 2980
g O e R 255 N 6.44  6.89 6.;: ;ﬁ 323 i.gg
Nitrogen ¢ PR R T T 3.34 3.12 3. A . .
S5 (8t Perpoutid in cents .. -$13'00 ________ 1.96 292 216 162 1.80 148
+« DRIED Broop. - d _-$22.00 $26.00 $23.00 $25.00 $27.00 ...
2 s : A 2 ts per pound in
L ~S”721d. A single sample of this material drawn fo . jﬁ ___________ ;o 6 A ¥ Tk § TR © KRG 1 R
£ anderson by a Station agent contained 19 ™ sto ‘and 6c. per pound respectively for phosphoric acid and potash.
nitrogen. The +90 per g8

price charged was $40.00 per t

on,
per pound 15.5 cents,

Nitrogen costs
terated with rice meal which is harmless but re-
e of the meal, either as a feed or fertilizer, by four
3 "-a ton. The color of the meal is rather lighter than
the adulteration is not likely to be detected with-
¢ or chemical examination.

os & Weeks, from whom it was bought, state that
d it through a New York agent, and as a long time
en the purchase and the sending to the Station for
manufacturer of the fraud could not be traced.

CorToN SEED MEAL.,

The seed of the cotton plant, after ginning t0 remove the
§ B

prone through a mill which hulls or decorticates it 1
seed is ground and the oil expressed, The ground j kThe‘ 4
presses 1s used as a cattle food and fertilizer 'I?E -
burned for fuel in the oi factory and the ashe:s hfe ”v
fr(ém 20 %o 30 per cent. of potash, are also used as ::V f;:til'
mak(;;n;ttf?]iséechozever’ hulls” and. seed are ground toge & Weeks expressed surprise at the result, as they
orticated meal” which contains considerabls ordered the best, and offered to make good the loss
Iy less money value as a er. Samples which are to be sent to the Station
meal has undergone heatin should be sent at once.
from a deep yellow to brow ed meal, of good quality, such as is used for cattle
for cattle food and is sold of the cheapest sources of available nitrogen in our
| market, and that which is “off color” supplies nitrogen
wer prices ; in Nos. 2658 and 2758 for less than 12
pound.

fermentation, its color changes
reddish brown, It is then unfit
cheaper rate as a fertilizer,
2658. “Oft Color,” unfit for cattle food. Stock of Old
Whipple. Not sampled by Station agent, |
R723. From stock of L. Sanderson, New Haven.
R758. “Off Color,” from stock of C. L. Spencer, Suffl
Not sampled by Station agent,
_®864. From stock bought by F. Culver. West Suf
Sampled by F. C. Root. :
D2€1)173. From stock bought and sampled by W. C. New e
g f;o‘m Coles & Weeks, Middletown. fiMade by Occidental Oil Co, N. Y. Sold by L. Sander-
i M'.dd]'lom stock bought and sampled by Meech & 7 Haven, Sampled by John Mason at Warehouse Point.
rd, Mi etown., : From Butler, Breed & Co. of Boston. # Made by Collier Lead & Oil Co., St. Louis. Sold by F.
s:?,mple is unde.cortlcated, which explains the low per ¢el h, Hartford
Z‘(fffff’}'e dI-t Wlli bﬂf rofe Made by H. J. Baker & Bro, N. Y. Sold by W. F.
eding stuffs, , B
» fast Hartford.
ade by Red Seal Castor Oil Co., St. Louis, Mo. Sold
& Whipple, Hartford.
g8

{ CASTOR POMACE.

sund residue of castor beans from which castor oil has
ed.

Made by Occidental Oil Co., N. Y. Sold by L. Sander-
¥ Haven. Sampled by E. F. Thompson, Warehouse

rred to more particularly in the @%
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ARALY S, " PRECIPITATED PHOSPHATE.
Nitrogen 24771: 2655 2656 ; by the Cartaret Chemical Co., 115 Broadway,
(o b T I e F g 4.9 a8
Phosphoric acid- - - -~ oo oeeeeo . 155 1.6; 2613? ,d and sent by the manufacturers.
Potash oo 1.24 1.11 ;'05 ' 3
> NALYSIS.
CO.St per fon.......----- e $19.00 $19.00 $23.00 ]
Nitrogen costs per pounidincents,* 16.3  15.6 166 $2 T 2.32
* i i . o --emoemmmomoommommommmtonomenes 28.52
Allowing 7c. and 6c. per pound respectively for phosphoric acid 16,3 o] - - g
T .
S $33.63%
5.4

The Castor Pomace furnished by the Occidental O]

ceptionally low in nitrogen [4.70-4.93 per cent.], bug
gt 3,:

$28.00 per ton.
Hoor MEAL.

2805. A sample of this material, purchased in Chi
field experiments, contained 13.90 per cent. of nitrogen |

Acip.

THOMAS-SLAG.

2?3.0. Purchased by Lawrence Doyle, Harwinton, fi
‘Weidinger, 76 Pine St., N. Y., for $16.00 per ton, f. 0.
The Slag contained 19.76 per

Sampled by Mr. Doyle.
phosphoric acid.

The phosphoric acid therefore costs 4 cents per pound.

Di1SsOLVED BONE BLACK.

A superphosphate prepared by treating bone black with

vitriol which renders nearly all of the phosphoric acid
water.

2688. A single sample from stock of L. Sanderson,
ven, had the following composition :—

ANALYSIS.

Soluble phosphoric acid
Reverted
Insoluble

Cost per ton
Available phosphoric acid costs per pound in cents-

hosphoric acid costs per pound in cents..

O
* Wholesale.

-

yroduct from the glue manufacture is a white
dry, and contains a large per cent. of phosphoric
een precipitated from solution by the addition of
on analysis, wholesale, at “90 cents per unit of
» A “qunit” in the trade is 1 per cent. Or 20
 As the sample contains 37.37 per cent. or
hosphoric acid, the ton price would be 37.37X.90=
wark, N. J., f. 0. b.
phosphate of lime is readily assimilable by vege-
any cases has proved quite as efficient as water-
tes and is considerably cheaper.

Mareriars or Hige GrApDE CONTAINING PorAsH.

PHATE OF POTASH AND MAGNESIA AND MURIATE OF
PoTASH.

pamed material is usually sold as sulphate of pot-
anure salt,” on a guarantee of *“48-50 per cent. sul-
§ equivalent to 25.9-27 per cent. of actual potash.
46-50 per cent. of sulphate of potash it contains
ent. of sulphate of magnesia, chlorine equivalent to
common salt, a little sulphate of soda and lime,
> quantities of moisture.

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

S04
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2687, Sulphate of Po
from stock of T, Sander,

. EXPERIMENT STATION.
tash. 2689, Muriate of

son, sampl S - :
i pedbystatlonagent 22233333288 183888
X ] SHxcBARNERR ARIIS
ANALYSES, a5
Potash.._. _____& d .
--------------- 25, 1
Cost per ton____ _______ 18 d
Po A R TR e e s $30.c0 =
tash costs per pound in cents._ = s s : :
----- 58 ;e
: E 3 .'c s o8 B =3
E e ES ¢ 8% Bgs4
] s ©iz s oy BEZS
IV S 9 572 SeE :g%,rg
- RAw Margeriarg CoNTarnINg N e ts: = HEe S
ITROGEN Anp P = 2 SaF @g8 $Es8O
H Td U adie el
Acm, BEP L b5 8EREER B2
i fe8oeroglE=Zod
&ggéfaségssgmﬁsgkﬂa
BoNxE M EE 6L S8 2F 940
Th ANURES, nggggmmggm S HenAn
3 P = & 2 - AR
Y eterms (Bone Dust,” “Ground B A ggbﬁﬁmwggﬁﬁ,m §§<Q-«O
Bone ” applied to fertilizers someti one,” “Bone Meg ESSEmnESRStdE0RR0
from dr ) etimes sionify ] ; = S
o ” X i = e e
6 o lean and pure bones ; in other cf 7 mal - R T
e result of crushing fresh or o5 thesc e = s '3
¥ = =
thrown out either r moist bones which ha e = s =2Z @&
i aw or after cooking, with more Bt 24 288 ke ™
> and grease—and i o8 ig8d5M Zgs 54
if taken fr 2283 SiEE s
or soil adherin om garbage heaps 2= ¢ LSS 2
g5 again th Ps, wi S -5 53 du )
and other slaugthtegl hous i d;‘%llote mixtures of bone, blog) :T’g 53’2 Jo po 3 &
3 e refuse which i ) = &
steam- 1ch have = .22 ez <
m- tanks in order to recover grease d becn - :2 = g 52 %% 3 -%é* -
sometimes sold as  tank o , and are then dri L ESA S =238 B spity ke
which a 1 nxage ;7 or, finally, they apply to b 12ER -5 T m .8 4
; arge share of the nitrogen has be PPy ;é,,a 52% -eaf 8% &
ue manufac x S been extracted gaeama PR B
gh facture. The nitrogen of all th T =TI g3 8 Spig ©
When they are in th ese varieties e 0 20, g
essentially t} ¢ same state of mechanical subdivi HEeAE  fAdc  &Ad H
1ally the same fertilizing value 1
1. Sam, :
3 pled by Station Agents. 5
0 pages 29 to 31 wi =
A will be 4 = 5
Ing to this class. Execludine found tabulated analyses £ ¢ 8 s
of bone and potash uding 2934 and 2931, which are mi g = 7 g 8
i thep s, and 2928, which is a mixture of boml g Foa. D8 2 s
e 3 |
. , average cost of the other 19 les of bom R 3 g"é’m ] </ = R
een $33.00 and the aver samples ! REHESE fe2s ps
average valuation $3%7.77. T lues g o B o S o 22 =t
by the Station in th 1 §7.17. . Thog E2E=28 £ER A& B
e : ; 3
therefore, t00 High b bva uation of bone this year haveé e ‘%55 582 PER
. Rt S
s pe2izs  gri EF 2
| AAARAen AMO 0D H
D - OF v a0 oS —
N O OF v 00D D D GO = an e o
535833 853 22 3

30.00

D. H. Leonard, Leonard’s Bridge.

T. E. Eldridge, Norwich.
E. P. Matherson, Pomfret.
J. H. French, Cheshire.

Manufacturer.

|
|

N.¥,
Downs & Griffin, Birmingham.

National Fertilizer Co., Bridgeport.

l-Ground Bone.
|Chittenden’s Ground Bone.

2927
2917
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THE CONNECTICUT AGRICULTURAL
EXPERIMENT STATION.

2. Manufacturers’ Samples and Samples Sent b
y Pl TANKAGE.

gggg. ((:-ZEE(; ]E;;ne, made by E. B. Fall, Middleto
pled and sent by J oﬁne’s m‘ade by F Nuhn, Waterbwn'
2741, Selt-Recommending b ki i
Waterbur SeCOmmeI_ldmg Fertilizer, made b
3054. ]Z;me asmpl(‘;d.;.and sent by E. Davis, Hamde}; F. N
pled and sent b; v’; 'Izt’slzla(ie by Salisbl.u'y Cutlery'oo 1
ton f. 0. b. in Spring:ﬁeid, Lix;s?, DR Con $40: 0 _‘,

- propeﬂy applied only to the sediment remaining
‘meat scrap with some bone is rendered to
g After boiling or superheating with steam, the

arface of the water and is removed, the soup 18
gettlings at the bottom are dried and sold a8
material contains as large or larger percentage of
f phosphoric acid. But the name tankage 1s also
go mixtures that consist largely of bone and do
1y in composition from pure bone.

evized Tankage [Bone and Meat]; 2922, Tankage ;

ANALYSES.
Bone and Meat. All from stock of L Sanderson,

3002, 2642, 2741.

?ne, smaller than g inch_ . 54
ine medium, sm i Tty 59 6
Medium, smaller :1111:[.! ffa;; 9;5_ inch. . 25 20 ]i ‘
Coarse, larger than f_]izmhel """" 2 16 10 »od, Bone and Meat, made by F. S. Andrew & Co.,
L S ! . .
. 5 8 Sampled and sent by M. Wooding, Highwood.
Hart & Co., New

e, made by Strong, Barnes,

100
. e mpled and sent by W. C. Newton, Durham.

Nitrogen..._. MECHAN 2972
: ;"_-"‘_""“""_ 1.85 3.96 3.1 ! AL ANALYSES
Phosphoric Acid____.._.._......... 2853 21.26 9'84 26. 2086 2722 2749 2750
Patheby 0 . s T S e I L e o2l i 13.93 § A : 96 42. 51 19 41
Valuation per ton - _7_ o ; 4 22 18
S el D
e e i §40.0 ]
$38.33 $40.14 $49.8¢ ! e
25
- inch

2675. Bone and Potash, home mi sm:llller t—yfx.l.gh 2 Tal
0'2}'37“0kingham, SOuthpor’c, R Sampled and sent e 11 12 38 18
51. BOne gr0und i 4 E

t : ;

E'gM. Epalding, Sllfﬁeldil a grist mill and sent for analysi
055. Fish Scrap and Potash Salts, made by G. W- M

ilford. Sampled and sent by W. L. and S. T Merwin, -
. SNl ) -

100 100 100 100 100

CHEMICAL ANALYSES.

2686 2722 2749 2750 2972
5.03 8.26 7.35 4,00 6.96

ford.
Nitrogen -...._... 22?' 2751, 3055. T R 19.32 815 1269 17.09 994
Phosphori 0 Tt o I X .23 9531 432 b
Potasphom Acid. oo 13.19 47 45 5,64 - $35.00 $35.00 $35.00 §20.00 $22.00%
A L 6.86 9.53 n per ton._..------- 43.36 3246 35,67 2487 3203
ost per ton... AT 3 g !
RS T R $35.00 $30.00 $20.00 A #In 5 ton lots £. 0. b, New Haven.
-------------- $34.34 $21.17 $22.06

84 _

Only f:;eie;l:ﬁt()ff the mixture 2675 passed a 35 inch si

A . of 2751 passed a 5l inch si *¥ o half @
arger than 44y inch. eve anc
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ifference between them is $3.98.

‘ $32.02, and the d
ing this difference, $3.98, by 100, and dividing it
' 192.4. the percentage advance of

n, $3;2.02, we get
h advance should represent on
r in convert-

er valuation, whic
fits of the manufacture

e costs and pro
ixed fertilizer, selling it and

Mixep EERTILIZERS.

I. N N (}
IIR()(}EN()US SU PERPH()SPHAIES AND |
.

Here are i
e included tho,
se l[[]xed fert- %
ilizers contain:
ta

Ma,]]ures » .
gkl are noticed fi
it is sometj : urther on. Fj ’
etimes acidulated with oil O;‘Sh fgtm:ap is
vitriol to
LUATION,

making i i
g 1t a nitrogenous Superphosphate

here in 3
clud ] 3
preserVe it ‘: B
o RENCE BETWEEN COST AND VA

e valuation exceeded the cost.
e last three analyses in the tables in which

by considerably more than 50 per cent. the
Superphosphates was $33.80 and the
nce is $5.23, and the percentage

same quantities of nitrogen, phosphoric acid and potash,
ntained in an average ton of Nitrogenous Superphosphate
n bought in raw materials of standard quality in ton lots
e for $28.57 cash, in the average Superphosphate they cost

ce the manufacturers’ and dealers’ expenses and profits
ctilizer averaged $5.23, of 18.3 per cent. of the cost of

of account th
ded valuation
62 Nitrogenous

1. 8 ;
amples drawn by Station Agents
ion $28.57. The differe

in the tabl
€8 O
of this kind, T Pages 37 to 47 are given sixty.f
After the n : Yy-1ive analy;
ame of ab J
are frequently o l‘ﬁnd the names of
was drawn b}}: f;:em This indicates that aa'sanumber of deal
correspondin agent from each dealer mple of this brs
all th g analysis was mad er named and that
These samples, € on a mixture of equal parts
e Station as
B sial sat sumes full reg ibili
al ponsibilit 3 3
agents. On 3;;151 Olnly on such samples asy ::: gcculacy of sam
llotself responsible I:)slsy irawr}ll by other persons tizwélml? 1mh
efore making ar or the accuracy of . ion hol
Wwho drew theiailrll la‘ngl-yms a formal Sytaten?:jiyzls’ bu}i g
tions, A ple did it in acco d i at the pers
tion. blank form of this st Sy with the Station dir€
f atement is furnished on appli
e pri &
Thesz Pf‘ieseguq()tet(:l gre dealers’ cash ton price
differ fy s uoted by different d S.
5 m : ealer . .
in freight-rate cases considerably, partly osnfm the same folluy
manufacturerzs’ Ipl.'esenee or absence of co i of differen€
at all points in (;ha m that their goods are s(l)lll(li) A
by the dealer e state, but usually the Pl‘iceatc Z umfg)rfgg
The last C(;I arged TS
umn of the tabl 4
2::; getw;een Cost and Vah(i ;’é 3nilyses is  Percentage Dillé
od o . £ on. Tt sion; 1
analysis in ﬂ‘j:l:ulatmg 1t may be seen sbSIgmﬁ.c%nce st
able on page 45, No 97 y noticing th(? g
» No. 2795. Here the cost 18 $3

5

ses of 23 superphosphates out of the
e maker’s minimum

-two, or more than
one ingredient,

~The analy
at their composition is below th

one or more particulars. Twenty
the whole number, are deficient in

ers in two ingredients.

ed, under the law, that the quantity of actual potash

ressly stated. Potash, Sulphate, 4 per cent.” means
and not

nt of actual potash in the form of sulphate,
he expression is often used by man-

. of potash, but t

when only the smaller quantity of actual potash is

n the fertilizer. Such use is deceptive.

Potash.—The analyses of material bearing this des-

ough included among nitrogenous superphosphates
. Most of the

bulated by themselves on the next page
not simple mixtures of fish serap and potash salts,
ne would imply, but contain in some cases consider-
ies of added phosphates.
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y between guarantee and
that the goods were not of
distinetly remembers

d unusual discrepanc
jon creates a suspicion
yar sampling agent, however,
. were drawn from bags bearing the Gold Brand
terminations of nitrogen, phosphoric acid and
geparate samples are given below for comparison.
eel at liberty to suppress the analysis, while we
nufa,cturers’ statement, that it does not represent
for that reason it has not been tabulated with

of superphosphates.

Notes on Particular Analyses

a Iﬁananalysis of ReaD’s Hica GrADE FAryMEne
R " AME
W Tinvivashmade on .a mixture of two dealers’ e
. inghast, Plainfield, the oth S sampleg .
East Hartford. This anal’ e W g

T ysis is give disd
(I;f;?tfactfurers claim that this doegs nztb:i(m’ N
1 0 ‘ res
pled b)),’ Ou:h: brand. As no other lots of tlrl)is ;Il-t.
gen, phosph gents, further analyses could not b tele wergs
o t’el inp oric acid and potash were, however Zm ade: N
y in each of the two samples from whicl ’t] etermingg
1 the

been g 5
made, Nos. 2936 and 2937, and also in the Sam;fl}gu 3
e ep

here at the beginni
ginning of the
2938. The results follow : i

FRIEND :

. ARl
o. 2877.'
1t the gug

“F. CoE’s GorLp BrAND EXCELSIOR GUANO.

as
on by the manufacturep.
,; 2808 2939 2940

READ’S Hig , as Ammonia_ - ------- 4 i il
H GRADE FARMER’S FRIEND FERTILIZER Nitrogen . «---------- 104 AL P
. . otal Nitrogen - - ---------""7"" 1.78 1.63 2.11
Nitrogen ... AET 2936 2037 , ; d
LS e U N 3.04 3.90 D gquaranteed .- -- - - - ---- 2.6 w343 Tkl )
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Soluble P (s Sk -3 fod lo Phosphoric Acid....-- ---- 1 adas ol
- e Phosphoric Acid__ 4.13 A SR 9.14 i N
everted ¢ G B A i FaTEs o G .
-- At 2, 3 1.79 .
Insoluble “ i ---- 207 PR A I TN Y o
------ 1.36 3 osphoric Rord . Lo -savass 11.64 12.66 11.12
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P s Pho.sPhO”c Acid..._. . .86 - it oric Acid, guaranteed - -- - 8.0 el Epies
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----------------- 9, i 6.0 L AL
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Costipetiton. i sl 438 s o 3 $
Valuation ____________ $29' 2(6) AR N 0 Al AN T e S iR
__________ o - i
T Rl 30.1 radley’s Superphosphate,” 29 samples were drawn by
: he northern and half of them

, about half of them in t
thern counties of the State.
¢s of all of them, and ©0
2820, given on page 46, an

A mixture was prepared
n this mixture was made
d reprinted below for

The results .

show that the t
i o wo sampl R 2l
in compos ¥ ples were ally al
position, but contained half a per cent Ielélsai?t(x"zngn

1.7 per cent
. more pot
sample. potash than ‘the manufacturers’ standa

the accuracy of the work of sampling both by the
in the laboratory, a mixture was prepared of all sam-
n the northern counties, No. 9885, and another of
drawn in the southern counties, No. 2886, and these
ely analyzed with the results below given, which
actory agreement, and demonstrate the ability of the
r to turn out a thoroughly uniform product, and the
he Station to put before consumers an accurate knowl-

fertilizers they are using.
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Nitrogen aas nitrates _ _ 2820
s am LR L T 28 '
Organic Ni monia_ __ .20 85 ) GXPER
Tofal ; Nitrogen. . el e L .20 288 IMENT STATION.
L T paslie gy .16 208
R G e ke | o TApeEee 1 2.26 .16 Wi , 00 210
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Made by W. L. & S. T.

ete.
v+ Potatoes,
Home-Mixep Frrro, ERS 4

Fo]lowing are analyses of all the s

it . FORMULA.
tilizers which have been sent to the

Om ¥ -~ $21.68
£ ; : k, costing._ .. .....-....
facts. as could. be obtained regarding 6 0);8 it Bovo Dlac B e L 2?33
formulag’ by which the fertilizers Were miyeq a8 B otach, ¢S i e 10.02
o) L oL o151 T SCTR N M TN e i
followed by the table -of analyses anq Valuatioy te of Potash, T 12.48
explanations anq further remarks, ate of Ammonia, ...
a1
2703. Phosphate made by Lawrence Doyle, Hary; o
Wwas mixed last year, but the formyl, b i

Wwas mislaid and cannot be given,

$34.43 per ton delivered at Milford.
R742. Mixture for corn, made by Denpjg Fenn, 2l

‘ ' s
for Turnips and Grass. Made by W. L. &

Forymura,
500 pounds Ground Bone, Costing:. . .

200 o« Muriate of Boweh,, '« | U e $10.40

100 “  Sulphate of Potash, « - ' Bng . oo oo {
500 o« Dissolved Bone Bla;k, Mo ved Bone Black, cos i AT 73?)
350 4 Tankage, BESRRE ,1 £ Potash = o i /e : 2.62

“ i “ o i SN e SR T M %
500 Nitrate of Soda, R Rt Armonin, ‘L ------------ 750
2150 te of Soda, i oo g R 4.12

Cost of Materals, $36.40 per ton. Ground Bone, (N Fostfric Kpfd e
3 ' $43.64
2744, Mixture for Potatoes. Made by Dennis Fenn,

' : ilford.
Fomus, A 8 $34.92 per ton delivered at Milfor
200 pounds Muriate of Potash, costing________ $ 4 F. Platt. Milford.
300 “ Sulphate of Potagh, " w0 'or Potatoes. Made by G. F. )
750 o« Taunkage, # e U :

350 « Nitrate of Soda, 5

ForMuLA.
""""""" : . --- $14.00
500 ¢ Disgolved Bone Black, © ____ o , Bone and Meat, costing.............. . 6.60
i a1 : ¢ e 680
2100 8 R BRI g ;
. : BEone Black, = ¢ _lll__l.. 1.87
Cost of Materials, $35.36 per ton delivered at Milford. . I of Acoonin, YR AN N o
QN B imn s A e S T
i o W.L &8 e 1.50
.2745.. Mixture for Cop n, etc. Made by , R i 14
win, Milford, o B T
SR .- § $33.43
1668 pounds Dissolved Bone Black, costing____ ... -c-ea-as p P
1884 " Pankage, Y meeeees S svovdd ilford.
' - at Milfo
334 “  Muriate of Potash, e - S $38.43 per ton delivere
668 « Sulphate of Potash, # ieacicaeo-meE _:__ ] #
i S e R e ¥e made by N. D. Platt, Milford.
< 1ne Ground Bone, el . (=9
4837

; ilford.
Cost of materials $34.26 per ton delivered at Mi £
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Fory

ggz pO‘L:ndS ;‘ankage, UL:(;Sﬁng ________ ven where a number of farmers give a cash order for

333« G?:jnﬁlzc:r;e :‘ $2332 e T ! R
333 «  Sulphate of et S, i 1;.23: e cost of matgrlals in these home mu,:ed fefrmhzers
333 %  Muriato of Potash, R 23 12:53‘- .28 per ton delivered at the purchaser s freight sta-
333 “  Sulphate of Potash, TS T.oll dollars will fully cover the cost of sereening z.mnd mix-
@; A T e R 5.00% om 2 dollar to a dollar and a I}alf is the. estimate of
—_ have done the work.] At the highest estimate, there-

yerage cost of these home-mixed fertilizers has been
ton. The average valuation has been $34.85 per ton.
of these figures the average difference between cost
jon has been less than 6 per cent. In factory-mixed
averaged in round numbers 18 per cent.

Cost of materials $35.36 per ton delivered at Milford 870,13

2749. Mixture for General Use.

Woodmont. Made by R. M.

Formura. tion of those who plan to try home-mixing is called
450 pounds Tankage, st owing particulars :
170 “  Sulphate of Ammonia -k $ 7.8
1000, 7% 11 Disgolvd Boos Rladk: T e 6.38 n has come highest this season in ammonia salts, about 18
280 L0 ¢ Micinta'ob Dotk T 13.00. ind ; in nitrates it has cost from 15 1-2 to 16 1-2 cents per
100 “  Bone, ’ R R 5.95 gen in Castor Pomace has cost about the same. Cotton

ot b Forpet R St P e N R e T 1.65 mains the cheapest source of quickly available nitrogen

2000 — furnished at 12 to 14 cents per pound. In one case adul-

ol it sl Bo0 s $34.86 tton seed meal has been found in the Conn. market. See
.86 per ton delivere Tfor ' :

d at Milford. ent the superphosphate used in home-mixtures is dissolved
but soluble phosphoric acid can be bought considerably
issolved South Carolina rock.
perphosphates there are other sources of phosphoric acid
d be considered. On some soils, Thomas-Slag has given as
as superphosphates, and there are other native phosphates
ratio between cost and agricultural value may be for some
ops as favorable as in superphosphates. Fine ground bone
contains from 24-30 per cent. of phosphoric acid and from
cent. of nitrogen can be got for from $26-32 per ton; while
superphosphate, containing 17 per cent. of phosphoric acid
fraction of 1 per cent. of nitrogen costs $26. Attention is
to the precipitated phosphate mentioned on page 27. Its
condition is excellent and it supplies readily available phos-
at a low price.

h in sulphates costs about 6 cents per pound, in muriate from
2 cents. Kainit contains large quantities of chlorine and should
d as an impure muriate rather than as a sulphate. Potash in
S at retail more than in muriate, about 4.8 cents per pound.
seen on page 68, potash as a carbonate and perhaps phos-
averaged 5.4 cents per pound in cotton-hull ashes. At
gure they are an excellent source of potash. The only ob-
heir use is the great variation in quality. Asa result of
r can have no certainty regarding them without a chemical

Nos. 2703 and .
We’filz I:‘;lwzlél;ten;lli fror'n Whic'h these mixtures were prepa X
of each W};ich, :rn i composition and the quantit
calculated assunfis us:f e it osition of the mixtures can®
the materi’als e ng that all Wt?lghts were correctly taken, tha
i ok a l?ot; lost or gained moisture and that both mi
are given inpt]ingt ]jld been thorough. These calculated analyse
Ahe ik ekl eTt? e to compare with the actual composition
compositi i e of the calculated with the act
B pth ion is not as close as it would have been had the mi
is 1: Or;ugh- and the weights correct. “In all cases the valuati_
s kv;ver t aimln lf the forfnula had been exactly followed. ;
Chem;%c:llez():nca.l .condltion of these mixtures is good and th
o : : Posmon corresponds with that of the high grad
s’f‘imal fertilizers ” and ammoniated superphosphates.
i pii szsstoib:;e gl\(fien is in every case based on the rogular €8 g
e e trade. The actual cost in many, if not all, ©
cases has been very considerably reduced by special rate
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8 THE CONNECTICUT AGRICULTUR4T,
from stock bought by T. R. Dawley, Griswold,

, Baltic, for 20 cents per bushel. Sampled and
Agent.

p Wood Ashes from the Coe Brass Mfg. Co.,
mpled and sent by C. H. Eno, Simsbury. They

MISCELLAN EOUS F
ERTILIZE [\d
: RS AND
ANURI‘_‘.

i COTI}ON—HULL AsHgs,

Cotrt]ofllﬁit:lll)lzoln i preceding page, are tabulateq o5
seen that th lsl-lelsl s L duslng the present )’ea.zl a;aly
e hi " .
ghest percentage of potash in theg, Sa‘;n r cent. of water. 2 i &

P ned Wood Ashes from James Hartness Soap Co.,

tel“SOIul; : Sampled and sent by N. S. Platt, Cheshire, from

le sed by him. Guaranteed to contain 5 per cent. of

from 94 cent,
8 to 24 ce 2l ;
S NBoe hole s ce;}]t DS, or 5.4 cents per pound on the N TR
potash Per pound less than it costs i, sulphag '_ : 2692 2736 2850 2035 2715 3010
o in water __... 4.50 3.69 311 4.30 1.96 4.40%
2.70 1.61 1.45 2.32 2.09 1.63

* Total potash 5.27.

shows the state of the different inor: di W hed ashes which are in market now are of consider-
B reads solubil r quality than they were in former years.

ON— L I . — (O Y4 1‘1/ .
Corry Ht L As 1ES. omplete Ana S8, LIME KILN ASHE

Soluble i 7 >

Potash (K,0)..____ in waier. 1y wagor:
R OO0 o o T 25'52(;) 2.65 pled and sent by D. E. Peck, Whigville.
Lol (Ga0)e e [0 ¥ F e e s -80 ]
Magnesia (Mgo) . TTC 200 5.23 ) NN S O T 19.54
Oxide of iron and alumina ... o0 1104 BHlimo. ..o i
Phosphoric acid (P205) ______ 152 1.64 i eﬂy as hydrate """""""""""""""""""" s
Sulphuric acig (BT B A g 8.29 OriC ACId ... oo K i
Carbonic aciq (COy) .. ‘ ---------- 2,82 o 00000 .
Chlorineld oo 505 ongERe 82]8 3.31 d other matters by difference __._. ... ... 26.38
ol e S T o e e ot o2 . none

i s o SR S 16 i g 100.00

LIMESTONE. °

water and charcoal 19

38.39 42.39 , White with crystalline structure, 2971 gray, from

Deduet chlorine equivalent to oxygen
ANALYSES. 2970 2971
15 .48
2692 Woop Asugs, § 20
. As _ a0 :
Milfora hes from hard wood, Sampled and sent by D. Fe 56.02 21;;
irbonic acid by difference.. . ... 43.83 46.98

%736. Canada Ashes, Sampled and gsent by W. H. Buf
o 100.00  100.00

Westport, from a lo
: t bough : ‘ or
for $11.50 per ton, ught by him of J, B. Nash, Westp¢
?850. Screened Can
: ada Ashes. Samp] jon AgE
: : pled by Station
from stock of (., §, Gillette, Cheshire, Prios $11.00 per ton:

8 practically pure carbonate of lime, the mineral calcite.
a mixture of carbonate of lime and carbonate of mag-

¢ mineral dolomite.
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LAND PLASTER.

2806. Nova Scoti
Station. 5 o Pla‘

2
88%. Cayuga Plaster sent by E. P. Halley & ¢ ;;
, 2., Cogeg

ANALYSES.

Pure hydrated sulphate of lime S
ST A I N SRR G
Other matters by diﬁerence: --------------- 9
.............. 14

100.00

ster, sent by Robt. Aitk;
in,

EXPERIMENT STATION. 1
FARM MANURE.

From milk cows fed on hay and stover,
ch per day—corn meal, wheat bran and a moder-
i The manure Was kept closely

aving a cement floor.

ol
[ L are house b
arbage and corn meal.

hanure from swine fed on g

2887 r

22‘40: 4o the weather in the sties. The extraordinary

7:; aphoric acid in the manure comes from the bone

— he garbage: '
an officer of

h these manures were drawn by
all possible care. 'The manure was from a lot
eriments at the farm of J. H. Webb, Esq., Ham-

e again referred to in the discussion of field ex-

24905. Sediment from
Tanks 1 : ;
sent b . in which wo ANALYSES.
y J. A. Bill, Lyme. ol is scoured. Wt LRy
2754 2755
i 82.42 65.23
2 volatile matters ---------"" 15.33 25.713
zziffr ------------------- 271‘ Faod s T T 9.21 9.04
R e s 3348 T00.00 100.00-
Nitrogen atber ol G S Sl g 50.18 E 100.00 100.00
Whoahiste aitd oo bt 114 .02 6:3 B 300 102
Bt Vs v A trace 15 et 114 LAl
""""" 16 69 . 280 1.476
___________________________ 121 119
2968, A WooL WASTE. B i somina - 063 488
68. A sample of Wool Wast v e 204 808
one in the State, whose nam e sent to the Station by 80 RS 075 171
thus making a report to hi ¥ .and afidress have been mislé e 123 054
completed, contained im impossible when the analysis’ R 990 5.711
. O——— c——
Wibozen o : ; : 2.210 9.040
Nitrogen 5 amr.nogla _________________ the organic and volatile matters:
S S A N R Y .38 B onia .- - --cm e .10 02
R e 6.75 itrogen - - - ----- s L 32 56
A R P SN .13 SR B 8
-------------------- 14

Potash
ROCKWEED AND SPONGE.

es of marine plants are more Or less used on the
tilizers, and are thought much of for corn land ; par-
« round-stalked rockweed” and ¢ flat-stalked rock-

hich farmers sometimes P&y 5 cents per bushel inits
as it is cut from the rocks at low tide. It is plowed

- Some form
s of |
it it :::101 waste have proved to be valuable 28 nit!
g ogahers are quite inert. This materid v
sumed that the nit o be already rotting, so that it may beR
rogen in it was becoming available
- 5 S
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under green, and is 1 i

. ; popularly believed ¢

if allowed to dry before turning under, ot
Analyses of several species have been made

mllch of it

supplied by Mr. Walter Merwin of Mij
'win, ilford Marep
g;gg Il};;l;ns(lt Sut(al(liwd Rock-Weed. AS"Z’I”L-z/zzu 754. ! PIGEON MANURE.
s alked Rock-Weed. ey vescie 704, éiry sample, containing very little foreign matter,

ulosug,

2726. A : .
6 coarse Sponge.  Species not determineq, , ete. Sampled and sent by A. D. Cooke, Hartford.

2972%7. A ﬁ‘nely branching Sea Weed. Species 1
2798, “Irish Moss.” Thondrus s 0t detg ! ANALYSIS. A
ANALYSES, BB e mattors® ol S e 62.38
Rockweed Rockweed I L .. .o ccecccememeesee—aaa 1.07
oGRS B2 cponge, oo - o
Water ..__________ ;272741 82:22 2126 gy, AN 2.12
2 3} SO e S e . X 86.13
gll;%:n;:hand volatile matters _____ 13.52 12.09 56.i6 81.39 I B B - - <~ - o s m e mmmem—mm s 19
---------------------- 3.97 357 8.4] 1;;3 B0 and alumina. ... . l_...._._....l_.i_..' 1.08
m : — B = s S Sl JL A e s b 1.83
The organic matter containg nitrogen, 53 ]00'23 100.00 100,09 7§ L e B R R RO S L e
The ash consists of— . h -8 BER A7
Botsn Lt B | ey 61 el ] S L R Rl S TR A G v T3 b 0 18.12
Sofac st 800 T ) i 2l 1.30 B e undetermined) - ot aois tono doinonit 1.37
EInAE ST (910 1P o R o i 12 .58
- PR AR T S 90 21 08 23 100.00
T e e o L .24 | i ;
o e . e R e i
Phosphoric acid....._______ 10 '09 ;i -12 R R S b e ey 4
Sulphuricacid .___.__________ 83 .67 '17 18 O DU M G e RO I 3.90
Chlorine i ] i i -84 ‘
---------------- .80 ¢ = " . s
Sand and silica..____________ e f; i -96 rial contains as much or more nitrogen than most
Other matters by difference______ 05 i Gt 1 fertilizers, besides 1 per cent. of potash and 1.8 per
T S osphoric acid. The “dung” of fowls contains not
| .95 3.15 858 6.11 i i i i
Deduct oxygen equivalent to chlorine, .18 & oy 3 dlgested' foo.d, but also, in gohd form., the excretions
5 g eys, which in cattle are voided as urine, and are apt
This,

both by drainage and by rapid fermentation.
food, and the fact that the dung of fowls is compara-
explain the higher percentage of nitrogen, phosphoric

potash in it.

samples as is contained in good stable manure, but less phospho
q i -

acid. The “rock weeds” have as much potash, and the fine

weed and Irish moss a good deal more than o;dinal‘y stable I
nure. 'In' the opinion of those who use rock-weed, fresh, it %
quick in its action as stable manure. Some maint;in that R08
weed gathered in the fall is best. Others prefer the spl‘ing'c-
; NOY atte.mpt Wwas made to determine the small quantity
iodine ‘ivhlch the samples probably contain, With the volath
matte.r Is included a portion of the sulphur which the seawee
contain in considerable quantity., ;

R THE TweLvE MoxTtas ExpING Drc. 31, 1890.
NITROGEN.

Nitric Nitrogen.

bholesale quotation of nitrogen in nitrate of soda has

1y decidedly during the year. The average price during

«“;ﬁve months of 1889 was 16.1 cents per pound, for the
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same period in 1890 the average price was 1]
cember, 1890, it was quoted -at 11.2 centg
monthly quotations on page 9.

The retail price of nitro
during the last season has b

.9 (}ents. i
per Poun¢

gen in nitrate of sod

een about 16 centg Per pounq

~Ammonic Nitrogen.

The wholesale price of nitrogen in sulphate of
about a cent lower per pound during the first
1890 than during the same period in 1889,
the wholesale price in 1890 has ruled about a ¢
than in 1889. This has been caused in pa
demand for ammonia for ice-machines durin
The wholesale price of nitrogen in this form in December,
was 164 cents per pound. See monthly quotations on.

The retail price of nitrogen in sulphate of ammo
State the past year has been about 18 cents per pound

3«mm0nia
ﬁVe mopg

ent higher jp y

nia in

Organie Nitrogen.
The wholesale price of nitrogen in Dried Blood has also b
decidedly lower in 1890 than i
first five months of 1889 the
in blood was 16.1 cents per p
11.9 cents per pound. Tt w
cents. The monthly quotat
little dried blood has been -
The wholesale quotations
the same changes as in Blo
higher.
Dried Fish Scrap, which is ¢
izers, was quoted in J anuary,
steadily fallen to $19.25.

od, always being a fraction of a e

onsiderably used in mixed fer

As has been already noticed in this report, nitrogen has retailé
in this State the past year at 15.5 cents per pound in Blood, f 1
and from 11.7 to 13.8 ceBt

15.6 to 16.8 cents in Castor Pomace
per pound in Cotton Seed Meal.

Cotton Seed Meal still rema
the cheapest source of available 0

rganic nitrogen.

Prospuaric Markriars,

Refuse Bone Black, quoted a

$19.45 per ton wholesale fell to
price it is still quoted.

a In thig S

But from July

It by the ung

§

Page 79

n the previous year. Thus for;
average wholesale price of nitrog
ound ; for the same months in 18
as quoted in December last as 1
fons are given on page 79. Ve
etailed in Connecticut the past ye
of nitrogen in Azotin have follow

1889, at $22.50 per ton, but

t the beginning of the Yea. ';'
$18.50 in September at W

5
EXPERIMENT STATION. 7
ro%md Bone have been quoted at $21.50 and
le through the whole year. :
ll;:tl.:;a ;i?ock, q%lot;ed at wholesale in J anuar;;l at
oll to $10.65 in July, $9.75 in August and has
e figure ever since. : :
ﬁ:}e S(?(I)]rlltaifing 14 per cent. available phosphoric
a:,t 81} cents per unit, equivalent to 4.06 cen.ts
va,ilable phosphoric acid, in J anuary. It fellll in
uivalent to 3.7 cents per pound for available phos-
nd is still quoted at that price.

f

i PorasH.
g the last Sumy

MURIATE OF POTASH.

e quotations of this article show smfﬂller ﬂu’;’c};lea-

e of any other commonly used fertlhlzer. R izrl

tween 3.55 cents per pound for actua. po ; 3

and 3.64 cents per pound, the quotation during
gk .

al?ﬁﬁxzhfzg,;aof muriate has been retailed in Con-

bout 4.2 to 4.4 cents per pound.

ouble Sulphate of Potash and Magnesia.
‘ sale quotation remained steady at 442;‘41?1 cin;s_
r actual potash till November, when it fell to 4.

nber rose to 4.53. ;
price in Connecticut this year has been a little less

per pound.

I

mgh- Grade Sulphate of Potash.

jal contains abotit the same per cent. of‘ .potaslrlrgz
but is almost entirely free from chlorine. b
quotation made actual potash cost 4.77 cen-ts pler pit i
Uary to September. Under the new 'tarliii:' uav;ro il
ty-free, and in consequence the pmceDecember %
ober, and 4.06 cents in Nove.mbe?. In et'cut e
It has not been retailed in Connect

]

C
3
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in those cases
. " ia” i ly used only in t
AL oy onia ”? is preper : .
\ E. tually exists in the form of ammonia, bu
The wholesale price of Kainit rose from ' ogen ac

> $10.70 kon all nitrogen, in whatever
January to $11.00 in April; fell to $10.371 per tq

; of the trade to rec
’ 2 I July Tema
steady till December and then fell to $10.00, >

' mmonia. . :
| a?i:ding the actual cost of mitrogen per poun

unit of ammonia in the market reports, the
per

e is given :

-

In general nitrogen in blood, azotin, nitrate

of soda ana
scrap has fallen decidedly in price during the .

quivalent to nitrogen at 18.2 cts. per Tb.

: year. They i SRl
gen of sulphate of ammonia has, on the other hand, rigen. a0 . “ &
siderably. : 2.80 5 i “ 16.4 ““

Charleston Rock is considerably lower, Bone Black Son 22'1?) o o “‘ ;ZE o
lower, Bone has remained constant through the year, s 250 L,‘ w 14‘;} i
Acid phosphate made from South Carolina rock is conside 240 ‘i u TL04 e
lower than at the opening of the year, 3 230 o i 134 ©
Muriate of Potash, Double Manure Salt and Kainit are q . « R et
about as they have been through the year, but high-grade :.:}g u ¥ :‘ :?: «
phate is very considerably lower. 190 “ /3 ) 1o 4

The market quotations given above are taken from the &
Paint and Drug Reporter,” published in New York. The wey
quotations for each month are averaged, and this avera
taken as the quotation for the month.

The following explanations will help in the examination o 19.5 cents per 1b.
market quotations, and will also show the basis on which 1 18.9 b
have been interpreted in this review : . “ i U Ll t

Lhosphate rock, kainit, bone, fish-scrap, tankage, and 8 g ot il i
other articles are quoted and sold by the ton. The seller « 33 1 ¥ R
has an analysis of his stock and purchasers often control this

i 5
1 Sulphate of Ammonia contains on the average 512(;
nitrc?gen though it varies considerably 1n quat1 ())rf
per cent 0;7 nitrogen (equivalent to 24.3 per cent.

% W w164 %
A 38 « CER s 1 o
an analysis at the time of purchase. 5l 5 « “ 16,2 il
Sulphate of ammonia, nitrate of soda and muriate of P8 “ 3% Z « L
are quoted and sold by the pound, and generally their wholes G 2% i “ * 14,0 :
and retail rates do not differ very widely. g 2 L 4 B i
Blood, azotin and ammonite are quoted at so much “per 8

1 cent. of the pure
of ammonia.” To reduce ammonia to nitrogen, multiply they g

cent. of ammonia by the decimal .824 (or multiply the percet
of ammonia by 14 and divide that product by 17). A “un
ammonia ” is one per cent., or 20 pounds per ton. To i”ustr
if a lot of tankage has 7.0 per cent. of nitrogen, equivalels
8.5 per cent. of ammonia, it is said to contain 8} unit Of;

monia, and if quoted at $2.25 per unit, a ton of it will c05t ®
2.25=419.13. 3
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EXPERIMENT STATION.
If quoted at 3 cents per 1b.

i ATERTALS.
- ag e n Nltrﬁgen S 112.5 eents‘ per Iy, ALE Prices oF Ferrinizine M
“ 2% G - A “ 17.6 o > J‘ e ofPotaS%l it
“ 23 “ ¥ o “ 169 b Cost of Nitrogen at wholesale in \ wh@le n
@ 2% 1] . 03 “ 16.0 i i——l '?7'.' ‘ e b I§ ,L:;
¢ % 1 ‘ ¢ 5 2 L 3 2. |8e3 .
b e - EREEE SRR
2* . Y144 “ & | a-g oi'g ‘ Eg ‘Sg ‘ Eé’ mg E%zg
s 2% W gt #0136 « g | g8 | 28 | 28 | £3 | &5 | g%a | o8&
e S B O T SR s | 38 | 52B 226
“ 3 1 6 g PR B :z‘ ‘ 2a ee 83 EEEE
1% 12.0 &k g Ha =2 S8 E: | B o= |BE58
« 12 1 1] 0 119 0 gg : EE’ E% S‘S ‘ ;8 \ 88 HaS |<<dao
. g : 28 ‘ 53 VZS,,‘ oo | R e
Commercial Muriate of Potash and also High Grade, gg b ‘71‘04 120 | 145°| 341 B N
cent., Sulphate of Potash usually contain 504 Per cent. of | 126 | 134 | ll.g | ii{; 3:;2 I s
potash., 2| 121 | }33 {g'o TR R
2.1 | 12 G 58 ¢ RS LT
If quoted at 2.60 centg per Ib.  Actual Potash costs 5.15 cents pep . 1.8 | 122 | 127 {i';’, | 3.46 | 4.08 | ___
“ 2.50 “ “ T o o _‘ 192.1 12.3 122 [ 14'9 | 348 | 4.24 e
u 240  « « “oars ol e 149 | 348 | 449 |
“ ] “ “ 14 ' - 126 1,2'6 .1 ‘ 14.9 3.46 ‘ 4.15 i A%,
2.30 4.55 i 139 [ 18.6 13.9 ‘, 149 | 3.46 | 411
f e e B S5 o« S| 139 | 136 | 129 | 152 | 3.52 | 424 | ..
b P i g, . 13.9 | 136 | 128 | 152 | 386 L.
2.20 4.35 oA 24 6| 131 | 149 | 3.50 | 3.
g T “ “ 425 el | 149 | 350 | pooo
“ 2.10 & “ Siid15 “ o145 | 142 13-31 %‘;-g | 321 B ) R
“ 2.05 1 4 “ 406 i i 14_6] 14.2 13.1 ‘ 158 | 341 | 447 | .-
“ 2.00 7] 1 “ 398 * o« B 150 15.0 | %iﬁ 16:4 3.2 | 4.48 paL )
« 195« “ 6386 o« D }?,21 el e 3-(752;‘ R
5 . | 4 | 8. | . 3
« L90  « « iaing |« | 63 | 166 | 15-3 }g-g | 3.66 | 444 | 5.01
v 1.85 “ b4 ‘“ 3.66 8 | 165 || 17.0 15.2 16.6 3.66 | 4.48 | 4.88 |
R0 g “ 356 o« e | 30T ddd | 485
f ; £ A " 2| 16.0.] 16. s | 150 | aes | 449 | 4
i 1065 ) ‘ 3.46 ’ ‘ BTt 13.3 I }g; 364 | 453 | 4.60
“ 10 L “ .3 36 & B 149 | 146 12.5 151 | 3.64 | 4.53 | 4.56
1 ; g | 146 | 142 12.9 15.0 | 3.64 | 4.53 | 4.56
The Double Sulphate of Potash and Magnesia has about 2 , 14.6 1:.3 };1 15.0 | 3.64 | 4.44 i.gg
per cent. of actual potagh, E “ T5g liias iy ] SEhve ol
JC TN ol 2.3 | 154 A G s
It quoted at 1.00 cent perIb.  Actual Potash costs 3.77 cents per Ib. ember :__| 13.2 lgg iz 4| 154 | 3.64 | 4.44 ig?
i L . s E - adle il et
“ L10  « “ “ 415 “ uary . 121 | 125 | 12.0 }gi Si6t | 448 | €89
« 5T “ Seia 000 | 119 | 122 lig 5.4 3.64 | 442 | 477
“ 1.20 i “ % 453 ‘ _: 11.5 }g‘g 11'2 | 15.3 3.62 4.4; i;z
. eall 8 | 3.62 | 44 AU
. . j 0 R A ) i il U ¢ | 4.717
The following table shows the fluctuations in the wh01§o | 12.0 | 11.2 16-2 3'22 ! i'ﬁ 4.7
prices of a number of fertlhzmg materials in the New o : ’ Hg H? %3:6 3.62 1 449 | i.'{;
market, since July, 1887. The price given for each mon , 11 | | 11.6 ,‘ 1§g Zg?, 1 i';i | 4.06
the average of the four weekly quotations in that month. Bt or . 11.2 | li.i 11%‘2 1 13‘5 3.62 | 4.53 | 4.31
. . :) . a l'. | € 1 Y s ! z
phate of ammonia 18 assumed to contain 9205 per cent ol e 11.2
< . Ola= )
nitrate of soda 15.6 Per cent. nitrogen, and muriate of POy

o salte
ash or 8¢ per cent. of the pure sal
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REPORT OF THE MYOOLOGIgm

~D=r. Roraxp THAXTER,

Durine the past season the injury from fungug
much less than in the previous year owing to the abge

For this reason several experiments which had been plan
necessarily abandoned for lack of material to work with, ap
attention of the mycologist has been for the most part di
between further trials of fungicides for the treatment of e
fungus diseases, and an investigation of the « potato scah,”?

upon the “onion smut,” in continuation of last year’s wos
the same subject, proved almost valueless owing to the failu
the seed ; and further greenhouse experiments do not po
the conclusion that more favorable results, from the sul]
treatment, are to be looked for than were obtained during
season of 1889, :

The success which has attended the use of fungicides a
Station has led the writer to give somewhat more specific d
tions for their preparation and use, as an extension of Bul
102 issued by the Station in March, 1890. The importance of
injuries due to fungi and known under such names as blight,
mildew, etc., and the fact that many of them are readily 3
died does not receive sufficient recognition in the State,'
should not be behind other farming communities both M
country and abroad in reaping the benefit of whatever
mation is obtainable on the subject.  The present opportul’
therefore taken again to urge farmers to communicate W’
department of the Station, and to furnish information ;
serious damage is being done to their crops through injuries ', g
nature just referred to. Attention is called to the photoSHC
reproduction facing p. 99, which shows very well what ™%



by
‘Deep 7 Sca i
e cab, induced by ir
e Mo
y inoculation, in form of monogra™ 1

EXPERIMENT STATION. 81

L ense to prevent premature defoliation of fruit trees
Iso to the fact that treatment applied to grapes
ulted in a difference equivalent to that between
rop and an almost total failure. Such demon-
rted by similar results .in various sections of
ow that farmers can no longer afford to neglect
fungus diseases and their treatment, and it is
reater interest in it may be shown during the com-
'd more frequent calls made for information from

THE POTATO «SCAB.”*

known fact that the theories and explanations
n advanced to account for certain diseased condi-
arface of potato tubers generally known as “Scab,”
numerous as the experimenters who have studied
at until quite recently no satisfactory demonstra-
t the active agent really is which gives rise to the
s been advanced ; although the subject has occupied
stigators from time to time for upwards of half a

- demonstration just referred to is that of Mr. H. L.
hich was published in Agricultural Science, Vol. TV,
g been previously presented as a paper at the meet-
e American Association for the Advancement of Sci-
6 of the present year. Mr. Bolley’s work was so
one and his results appear to be so conclusive in bear-
statement that the disease originates from the action
o bacterium, that the subject might seem exhausted
n to further investigation. The observations of the

ver, begun without any knowledge of Mr. Bolley’s
ough they do not, as will be seen, disprove the accu-

investigations, have nevertheless led to quite different
ch seem to show that the question ¢ what is potato
 still a very pertinent one.
dly necessary to remark that the investigation of the
been in a great measure prelimivary, having been com-
about midsummer of the present year, and is based largely
stance of the present notice was presented in a paper by the writer
the botanical section at the meeting of the Association of Agricul-
s and Bxperiment Stations ab Champaign, T1l., Nov. 12, 1890.



"=

82
THE CONNECTI
TICUT AGR
ICULTU EXPERIMENT STATION. 83

on gre h .
enhouse cultures, whi
3 ) ICh were n 4 1 i
scale ; work upon the subject out; ecessarily maq i s yery commonly on light dry land entirely free
the time wh ] O_H't of dOOI‘S not he; €on o 5 % Al 2
e en the organism *producin eing material which could produce external irritation,
obtained pure by artificial cultures ii :z;b .had beenl of lime or other chemical substances in the soil 3
: cle NG inf tly at least, yields a clean
manure, not infrequently 2 ast, ¥y

o show clearly that none of these supposed

inoculations. Experi :
. periments of a practi 0t quantise,
' ractical . antigj,
: Babure ‘ jent t

not attempted and th :
A > e main object in vi ’ thel‘efol.,
and if possible to demonstrate wljlat is :h; 1: ‘:‘has been te " self sufficient to account for the phenomenon. The
Ry 1 e said of them is, that in some cases they may
lence of the disease; but

the disease i 2 e et
mnvestigated. Having, in the Wl_:gfint in og

riter’s ontil

Plnig

least, succ : . X

. gained(fzefei;ntflomg thls‘pretty conclusively, a rat;
the Stati p. ctical exp'erlments which will ’) Tationg] }
The thon (}urlng the coming year. be undergap,
origin ore():;i*‘;:"hlfch“have been previously held concepns "
although for furthO e il Y here be briefly a(ilerm‘
of Prof. Humphr 91*lnformatlon on the subject the r ndes
mphrey* and Mr. Bolleyt should be c;;’:’:{lt,t g
n e

latter es i 4
pecially containi
siibjeot. Yy containing a very full bibliography of

ons favoring the preva
its cause they leave untouched.
he theories which connect the “scab” with the
vegetable or animal, the “insect” the-
ined, especially by farmers,
This idea is based upon the
feeding ground for a vari-
myriapods and mites, the

rence of which, especially in the deeper scab spots,
belief that the two were directly associated. That
e case has been shown by careful observation, the
jon between the two resting on the fact that the in-
existing from a quite different cause is often ex-

m very considerably.
he earliest explanation of the

anical side perhaps t
b is that of Dr. Wallroth,* who in 1842 attributed
Nled Erisybe subterraned.

tion of a fungus which he ca
however, which is a conspicuous form and very
nized, is now known to have no connection with the

forms of scab and has not even been found in this coun-

sease which it produces, although having some re-

to scab in its earlier stages, is yet quite distinet and
and is more properly known as «gmut” of potatoes;
developing in the diseased tubers beneath the skin,
ly cracks, liberating 2 powdery greenish mass of large,
spores. The same_thing appears to have been de-
d figured as * Protomyces” by Martius,t by Berkeley |
ia scabies, and distributed, according to Smith,§ by
t as Rhizosporium solani. It was placed in the genus
um by Fischer de Waldheim| under the name 8. scabies
1842, p. 332.
pel-Epidemie ete. Genootsch. v. Landb. en Kruidk. t. Utrecht, 1843.
Hort, Soc., vol. 1, 1846, p. 33, fig. 30-31 [Sec. Smith].
68 of Field and (arden Crops, p. 35.
@ System d. Ustilagineés, 18717, p. 33.

e organism,
¢ commonly enterta
neluding earth worms.

h spots form an attractive
especially wire worms,

Among the causes i : 1
to produce the disea(;fa ig Inorganic nature which have been!
cessive moisture in the soil as.‘;pl}))zszl(liert]tlo;ed the following .
constitute : o affect the lenti g
mal tubersjc h;sgtliin'rough dots scattered over the su;’;;iles,of
O points: Lt c;nag an abnormal growth of corky tiss n
and be associatéd with y extend to the adjacent superﬁcial tis
induced through for % ‘more or less decay. Mechanical irrita i
a direct irritant to t}ilgn substances in the soil which may ac' ‘
the result of an atte i of the tubers; the “Scab” be 1
corky growth at Suf(;llpt tcf repair the injury through an abnorm
more or less decay. lO/pmn-ts ; also accompanied or followed
i ig .th ze-mzcal action due to the presence of cé
through an irritant % L, 'Such as lime or oxide of iron, whi€
tion especially b sta(i)tllon might lead to similar results. ]"e,rtil

to influence the yrefrl 1e manure which has been definitely obser
explained on thepsll R of the disease ; a fact which has beel
able for the action EFOSItlon that it may furnish conditions fave® /
enumerated. one or more of the supposed causes already
It is needles : ' X ;

SEot e thesv t;:}fi‘}mne these d%ﬂ’erent theories in detail, S
are involved and invol e confirmation of erucial experiments ¥
I olve eac}‘l cher in a mass of (zontradictio-'

nothing definite in any case. The simple fact

* Report of the )
Mass, Agr. Exp. Stati
p. Station 1889, p. 131, and 1890, p. 214 $1.¢@
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e or less irregular soab-like crust over the surface
tly may become deeply cracked and furrowed,
xtent of the injury depending in a great measure

: at which the tuber first became diseased ; those
. ed while very young showing, as might be ex-

tubers. Within )
: a few years, how. ase of ¥
: oA Brllnchorst;r of - the most deep seated injury. The presence of bac-
ether with the growth of various forms of sapro-

den, claims to h ‘
/ ave'shown that a di
. . sea.
that country, which he considers id se of potatoes oc
d?Stl'uctive forms of scab, is dlu: Httlcal with the or r which such diseased spots form a congenial sub-
;{;rzle-fungi., allied to that ;’mducing :h:ne] Obf the My cetog ] injury very consider.a,bly, especially
£ is organism, which he calls Spongos club oot of cahh 1 are left in the ground for some time after matu-
ound associated with any Americ # fp ora solan, such conditions also the work of injury is completed
SEuEm ‘of the lly by various insects, more especially by wire
ds and mites, which feed upon the decaying por-

Prof. Hurﬂphl‘ey
ﬁber till the cavities may be seraped quite clean

e sound tissues; SO that the surface may present the
pockets. In severe cases

a succession of rounded
er, there has been little extension of the injury by

to presents the appearance figured on Plate I, fig. L.
tion just given may seem superfluous, the described
ng SO familiar ; yet it has seemed best to give it in
. of the uncertainties which are attached to the

the term scab,” partly as a T
concerning it, and partly on
ated by the disease itself.
tion of the writer was first specially attracted to this

uly of the present year after examining a number of

various stages of the disease in question which were

the laboratory from the town of Hamden. It was
that the majority of diseased spots on these tubers
ted with the presence of a peculiar grayish mould-
-ominent about the edges of the

arance, especially Pr
ots and frequently discernible without the aid of a

An attempt was made at the time to transfer a por-
gray substance to 2 glide, in order to gain some
of its true character by examining it under the micro-
the attempt was unsuccessful, the substance seeming
pear when touched with a needle. Scrapings from the
rface, where this film was observed, when placed un-
microscope showed nothing characteristic which could be
a8 connected with the object sought for, and the same
nded the examination of sections cut from the scab

and is there retain
ed by Saccardo,* :
nall;le Wo(;lld appear to be the oldest i sl Wal,
e : 2 1
callecivzrl;utg?neral allusions to @ possible fungus o :
Y 18 apparently the.only true fullgus& : OTlgin this
y way suggested as a cauge of any scab-like ‘1;‘“011 g
e dlise

o 03

Currinp,

dinapy
to extend the

has nog

is do . / disease »
ubtless correct in his opinion baseae '
b N9

on photographs of di
iseased tubers sent b ‘
the latter’s “skurv ” and our “ scab ” are 4 'DL J'gmnChOI‘St’ !
The most recent contributi S g different diseg
B otantonl : ibution concerning the caus -
a botanica standpoint is that of Mr. Boll use of scab fy
whioh mbodios the fese ; / ey, already referred
cause of scab that h experimental demonstration of a defi
as yet be i : :
through careful experime ¥ en given. This author sh
5 periments, by means of inoculati
ultures, that the specifi _means of inoculations fromi
S Wil pecific agent in his disease is a species of
i e f0}1nd always associated with it: and ol
srodused thz g}edlum for inoculations under pl'ope’r cotll
isease in growin : g
what ma g tubers. It is to this X
strained Zob:d(?ued “vegetable” theories that the writegrr;)s'
: yet another . .
Y Oy as a result of his observation
Genera RATel 4
curs in Soflt?lhdractemstw:g of the Disease.—The disease a8 it
tunity of e i .00nf1ect1cut, where the writer has had an op)
ME 2 sx:tmmmg it, first shows itself as a minute, red
pearance wll)lenotlllxslietsturface of the tuber, often making 183
- atter i ; )
it has reached a ¢ 'del . Ver.y young, and sometimes not Ul
monly, though no?fsl el'.ﬂlble size. This discoloration very €@
’ inva s 5 e
ened points, or lenti riably, has its origin in one of the TOW
the potato a’md ai?mc-e Is, which are scattered over the surface
idly to the adjacen:rtilstshas once appeared may extend QUG
associated with an ab s becoming deeper in color and D&
volved which often czslmal corky development of the parts
er a consider Thi oq 1D
* Sylloge, vii, 513. iderable area. This arC
t Ueber eins uhr. verb
f r. Krankheit 5t
Aarsberetnung, 1886: p. 217-226. IeB:arg(:;l Ifggoﬁelknollen, Bty 1 !

esult of the numerous
account of actual dif-
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aracters of the Scab fungus when cultivated.—The
qce of the cultures on solid media should be noted,
e peculiar and varies considerably according to th.e
d. Inall cases the growth of the organism when it

less distinet presence of thd same grayish matep Ihe Mopg ontact with the air is accompanied by a peculiar
. Tial ppal /
Previg, hough when a culture is made so that the growth

observed. In fact it was invariably visible ip th ;
spots when due care was taken to uncover the pot t " 1y holly within the nutrient medium, little or no dis-
avoid unnecessary friction, and to examine theerh?}IOes . produced. This stain is very characteristic, and
When rubbed against the earth, or when the surfa, 1 erably in intensity according to the substances used
to become dry, the gray material was often found C: V;r ion. On slices of potato as well as on potato agar or
peafred entirely. Having ascertained that the g 30 : e decoction it is very striking—smoky black, almost
scribed was not local in any part of the field b{xf e? - diffuses itself to a considerable distance from the
wherever diseased potatoes were examined, a m;mber“ a: ;:{ wth. On gelatine peptone broth the stain is dark
ter'on which it was most conspicuous, were placed 4 hifhe‘ while on agar peptone broth it is comparatively p:'zle.
moist, in a tight tin box where they were left for éWZ e e grows old the stain loses its intensity, diffusing
hours or more. At the end of this time the gray rontylrl-f, gh the jelly, which becomes reddish brown and more
found to have greatly increased ; being visible to theg n ‘]ztd ucent. 3
on all the scab spots, and no diffieulty was met with i?]: a neutral medium is the best for cultures. Slight
en.ough of it on a needle to make sure of recognizing it unda d to a less degree slight acidity, appear to retard the
Hleroscope. It was then found to consist of bacteria-like b(i)r is is strikingly shown in liquid cultures made on a
with a strong tendency to cohere in an amorphous-lookin y n which also the changes of color are very marked.
very repellant of water and even to some extent of a%s etion between the black discoloration and some alka-
alecohol. The bodies themselves were rod-like, of various leng ) uct formed by the growth of the fungus seems evident,
and among them numerous spirally-coiled forz:;s were pecu]ia utral and acid solutions are made alkaline by it af.t,er
conspicuous. Pressure on the cover glass, applied to separate coloration has begun. In the latter g the solution
mass, caused it to break up entirely into bacillus-like pieces e natural yellowish color until its acidity is overcome.
actly resembling a group of minute bacteria, , s readily impart a brownish color to potato decoc-
After examining a number of fields affected by the disease is far less intense than that produced by the fungus,
different localities, and finding that this gray organism waé it on already thus stained is only slightly changed by
invariable accompaniment when once recognized ;r’l d sought fol , or changes very slowly.
usually visible to the naked eye when due care was taken in 1 appearance of the organism itself is also quite pecu-
moving the tubers from the ground, its isolation and cultivatio ewhat variable, being most characteristic on the po-
were undertaken, and by a few transfers it was finally obtain€ On potato slices it tends to become heaped up so as
q.ulte pure. The nutrient media used for this purpose were g€ 2 ‘a blackish, viscid-looking, lobulated pustule, without
tine and agar peptone broths and potato decoctions, sterilize } to any great extent over the surface on which it grows.
slices of potato being also used for the same purpose. Drof gar it produces a circular, lichenoi.d, livid l.orow.msh
cultures were made in Van Tieghem cells, in which decoctions ending evenly over the surfaCfe in all dlI‘eOthI].S‘,
horse dung or of potato were used as the nutrient fluids. 1% % ex, firm and viscous-looking, with scalloped margin
these substances, both fluid and solid, the organism was founl \l and concentric furrows. On agar peptone broth the
1 § less convex and less characteristic ; in some cases viscid

grow with vigor,
lichenoid, but usually covered with a white, floccu-

Spots.  The subject was then laid aside for a time i
ing the field from which the potatoes in question hadl;)ntll
1t was found that the diseased tubérs, which constit .
percentage of the crop, in almost every case showedutt
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lent stratum which eventually turns grayish .
actly the grayish film originally found in c;:m} 1o emablg
scab spots, both in appearange and microsco icnumon Vith
c‘onstltutes the « fructiﬁcatioﬁ ” of the fungu}; ;fla'l'acte
tion may make its appearance at points on 'an . Irucj

uncovered, washed with distilled water, and a cav-
nd them so that they could be covered by a pane of
vas in turn covered with a few inches of soil. The
sxposed in the cavity could thus be readily examined
by removing the earth and looking through or rais-

medium, especially when th Y solig
e latte cul; ;
but potato agar oultures may gmwr filas become Somewhgy - s, Some half dozen hills were thus treated, from one
any sign of it, the orowth refaainin * months withoyy show wtoes being exposed and infected in each hill. Within
S . % s . - . . .
over its whole surface, g smooth and Viscid-Jog) (fter the inoculation the point at which the tuber was

e needle began in every case to show the character-
oms of the disease, and subsequently developed into
r to those from which the infection material was ob-
‘ccompanied by the same gray organism. This ex-
of course valueless as a test inoculation, not only
act that the material used was not known to be pure,
e very many of the potatoes in the neighboring hills
squently found to be diseased in the same way, and it
pentioned as in a measure confirmatory of the results
ent inoculations made under more strict conditions,
fortunately available at this time a small lot of
atoes obtained from a greenhouse experiment of the
nter. These tubers were planted at once in three
use borders affording about eighteen small hills for
and by the first of October tubers were formed in
ough for inoculation experiments. One or more of
were then uncovered in each hill, and were treated
seribed in connection with the inoculations made out
- They were then inoculated with pure material of the
18m taken from the agar peptone broth cultures, the
ctification” on these cultures being more convenient
Jose than the tough, stroma-like crust on the remaining
The inoculations were made in two ways ; in the one
ng a stiff platinum wire as a needle in transferring
1 material, by which a slight injury was inflicted on
is of the tuber at the point of contact, and in the
ng a piece of very thin platinum foil cut to a long
nt, by means of which the scab organism could be
Wwithout any such injury to the epidermis. In the
cases the infection material was placed upon the sur-
tuber at a single point ; but in others, as a means of
4l unquestionable and direct connection between the
‘infection and whatever results might arise from it, the
7

T/z.e nge history of the Seab Jungus, as shown 1,
ex.ammatl‘on of the drop cultures and those on
bl'lef.iy this. One of the longer or shorter rods o
portion, however small, torn from the ordinar :
ments, when placed in a nutrient medium proyduV
mtrlf)ately branched mass of extremely ﬁne, filament
to .elght or mnine ten-thousandths of g millimeterl in fl‘_Om,
which grow in all directions in short, irregular curveln “:
1o septation whatever is visible in the vegetatin ﬁl:‘ .
on the.application of iodine, divisions are seen a% irremelms‘;:J
vals giving the appearance of septation, which ma 'gu 31‘1“
only Spurious. Under certain conditions these f';lzn};:;t: f
tgizow ug Into the air and become spirally coiled at their extre

S, and subsequently rather closely septate, may break up inj
‘ma;s; of shor.t pieces resembling bacteria, at the same tinll)e‘ :

;2,{, ro;n whlt.e to gray in 8ross appearance.  In addition to.
rm o f'ructlﬁcatlon, certain bodies, apparently resting spoi
are sometimes formed, especially in liquid media whenmthe f
gusd is sul?jected to unfavorable conditions, Tilese bodies
(};r: uc?q in the cont.muity of the filaments, especially at th
¢ Zemtltlgs,.are roundish or oval, refractive and much like Sp¢
v sgterl')leae;n fﬁ:::jl ;ppe;r:.mc-e. Their germination, howe¥
reproductive hodies. ¢d and 1t 1s possible that they may e
Lnoculations made with, the Scab fungus.—These pure cult®
were not obtained until after the Oppo'rtunity for using themt
n.lakmg noculations out of doors had passed; but in ihe mé
time, as a matter of curiosity, infections were ,made by transt
ring a8 small a portion of the gray material as could be takens
the point of a sterilized needle, directly from the diseased g
toes, .to a number of sound ones which were fouﬁd to be ;
growing out of doors at the time. The tubers to be infe®

ya micm'
solid med;,
Spirals, op:
€getatiye
ces diree ,
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10 ' o sets of greenhouse infections, twenty-two pota-
ing s ;
L& fected as above described, and the disease was repro-
' all, with only one exception already mentioned in
: 5 nearly full grown tuber which showed no signs of
he point of application, although the infection was ac-
by a slight injury to the epidermis. This failure was
due to the age of the potato when infected, since a tol-
| growth appears necessary, as would be expected, in
sduce well-marked scabs; although it might be ac-
y variations in the susceptibility to the disease of
jeties of potatoes. It may be mentioned further that
otatoes, while uncovered, showed no spots of dis-
r points than where the material was applied, and
true in the majority of those which were subse-
ed. The potato infected in the form of a mono-
xample, reproduced on Plate I., was absolutely with-
- over its whole surface apart from the direct results of
" In two or three cases, however, where the potatoes
d, a spot of scab appeared here and there near the
nt of infection. Such spots may, of course, have had
ent origin, but were probably due to the fact that a
s scab organism was brushed from the original point
on in covering the tuber.
thirty-six uninfected tubers which were obtained when
re finally dug, five showed from one to several scab
Of these, two were exposed in cavities where other
infected and may have become diseased in this way,
her three were undoubtedly independently affected.
ver, the remaining thirty-one were quite clean, the
80 small an amount of independent infection cannot
Lany way to vitiate the general results obtained.
y.—To summarize the writer’s observations, then, it
, that whenever he has.examined the disease out of
nvariably been found to be visibly accompanied by
of an undetermined fungus, at least in its earlier
that this fungus when cultivated in an absolutely

material was applied at a definite series of poi
cles, lines, curves or letters, as shown in fig opo()fln]gs &
the monogram R. T. was employed for this. };111' 0s .
Two sets of infections were ,mé,de at an intenlz)a]se' 3
.order.to compare the periods which might elay, of five qa
infection and the first appearance of any eﬂ-’ect} S,eh.b K
produce upon the surface of the tuber. As in the o leh. it mj
'out of doors, the effect of the inoculation becam lnfecgons 3
in three or four days by the appearance of theem?mfe“'
brown stain in every potato infected ; with one e b lal:a‘cte_,
case of a mnearly mature tuber in whi h o G
i / : Ch none of the
p'omts infected showed any diseased condition of tp ° =3
tls-sues. In the other cases the infection was appar > adjy
i Pomt of application, with few exceptions where tfxe (‘jﬂt 4 1 i‘"
hnes.was i.nterrupted by the failure of a point hergnm(;m'
tI‘I'Je infection was most certain where the epidermis wan 3
1_nJur'ed at the point of contact or where this point was 281811
but in very young tubers three-quarters of an inch ore
length an entrance seemed to be effected at any point
surface without reference to lenticels or any injurg pIn onor
more particularly a potato of some white, smooth svk.inned v '
was lnfe'cted in the form of a letter R when a little morh
half an inch long, the material being placed on its surface
to inflict no injury and the definite area of discoloration
corky growth which resulted was an unbroken reproducﬁ
jche letter. This particular specimen was kept uncovered ul
its gla.ss plate until it had grown about a third larger
when infected, after which it was cut from the stem and put
alecohol. Tt was found, however, that the method of experimé
employed was open to a serious objection in that the tub
sh.ortly after they were uncovered, ceased to grow, or grew 0
slightly, so that the diseased spots resulting from,the infecti
reached no considerable dimensions, although after about &
all syowed the usual corky formation together with more OF i
cracking of’ the surface and were visibly accompanied by
tg_g;}f.ay orgamism as in the specimens obtained out of doors: :
is re i ] :
havh t:linI:, S;\;i:alhii‘llli};ers;;):ozh;;h t.h R faotion dwl?fts‘:) ion on nutrient substrata and thence transferred to
for a fortnight. At the end of t;hiese’lfr}r]lzh gﬂag;ra;]ere agai"" : Pers R pr'ecau:tions, rel?r?duces 2
covered, and were found to ha d  derable & OV ‘ disease called scab, from which it was orlgm‘ally ob-
e sentivdin ex;(z mn;a e c}?nlm -?Zr ond observations and experiments made so far being con-
prominent, resembling in all respects the rf)lll‘ldcinar?%eep Scabi fl};::: ::;t:irf Z‘; e i
_ ect.

tween
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Th.is may seem t0o positive a statement ; bag
e‘ssarﬂy limited experiments which cover so
time, not even including a single ‘growing seas
equally positive statements to the contrary b ;
gators. Prof. Sorauer* for example remarksyt.
and on the dead tissue divers kinds of fungj
attack the sound tisstie.” Again, Prof. Arthug ;a
upon the subject, “no particular kind of fungus
in truth no fungus or animal at all can be fou
accompany the injury at any particular stage of i
and Prof. Humphrey who has recently co;duct
‘ments on the subject in Massachusetts concludest that, « i

ism of any sort was found constantly or even fre uentlnO .
at any stage of its progress and there can be no (gloub 1 pr
not the result of the activity of the development of i
thing other than the potato plant.” >R
: T.hat a particular kind of fungus does invariabl
the mjl_u'y studied by the writer, at least in its youn
ha.s satisfied himself by careful examination in the field
this respect he feels that his observations have been sul"lilca,in
extended to warrant a positive contradiction of the stateme
t?lat suc.:h is not the case. That this fungus does attack the so »v’
tlssue's is certainly indicated by the infection experiments ab
described, neither can it be said that the diseased conditi
me.zre.ly a result of the activity of the tuber except in so fai i
this is true of any disease accompanied by,abnormal growth
or near the tissues involved. [
“Deep” and “ Surface” Scab compared.—It will doubtless
as.ked how the results just described are to be reconeilt
with equa'lly positive results obtained by Mr. Bolley which had
been previously referred to, and what explanation can be gt |
of "che fact that the scab fungus, although so conspicuous ar
easily recognized by its accompanying stain, was not observed |
any of the latter’s cultures. This apparent,contradiCtion arise
in the writer’s opinion, from: the fact that although Mr. Bollé
appears to have demonstrated the bacterial ,origin of the form=e
scab. which he has investigated, he is in error in one impor .
particular, namely, in assuming that the disease he has studied—
* Pflanzen-krankheiten, Band 1, p- 231,

+$th Ann. Report of N. Y. Agr. Exp. Station, 1887, p. 344.
1 7th Ann. Rep. Mass. Agr. Exp. Station, 1889, p. 220.

all the diseased conditions commonly known in this
or the name of “scab.” Asa matter of fact, there
¢wo quite different diseases, very similar in general
hich have been distinguished by Prof. Humphrey
d « surface ” scab, although still considered by this
perely variations of the same affection. In the ‘sur-
he corky modification of the diseased tissues is much
inent than in the “deep” form; producing a slight
) the beginning at least, on the surface of the tuber;
s much less inclined to give rise to general decay re-
e pockets characteristic of the deep form. This
n its earlier stages, is apt, when the surface of the
ed off, to produce a depression rather than an eleva-
e diseased area is rather scaly or scab-like than
, as in the earlier condition, at least, of the surface
deep form, again, is always accompanied by a more
minent discoloration, which becomes dark and pro-
the disease progresses, and is undoubtedly owing to
action of the scab fungus already referred to. The
ms to be much more rapid and corrosive in its action
weterium, a fact which may account for the presence of
dant corky growth in connection with the latter,
less rapid action would render possible. This is also
the usually more deep-seated and serious character
gus injury, as well as by the fact that the bacterium,
hur informs me, is unable to produce any effect
ed to the tuber while very young; whereas the fun-
made to produce a marked effect upon good-sized
ers, as is shown in fig. 2, Plate L, the tuber repre-
ing been two-thirds grown when inoculated.
sary to state, however, in connection with what has
aid, that the writer’s experience with  surface” scab
ry limited, and that he-can speak with certainty from
personal observation only concerning the so-called deep
a matter of fact, the surface form was not observed in
the fields where the deep form was injurious, and only a
Cimens of it were received among a quantity of tubers
the deep form which were sent to the Station from
These specimens together with a few others, for
‘writer is indebted to the kindness of Messrs. Arthur,
Humphrey, are all the material available upon which

ed as it jg d ',
short 4 per;l :
on, in the ::"
Previous jpodt
hat « one '”;
but None ";
¥S in hig reptl
or sma]] anin
nd invaria,bl :
ts developmey
ed careful exns

¥ accompa
ger stages,
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to base an opinion, | ;
- Insufficient th . Sl
oo £ be, hoy, characteristic of the scab fungus, and further

a distinet variation in €ver, j

y the type of - er, j

tion that such i e t}Te dlsease, and t} : in the great abundance of its “fructification” on

N a difference realty exists is a B T >

rational explanation which can be brought fpl?aremly the hxch_ s noab fonn produpesonone &6/l O.thf:r-

for successful moculation experiments 1, ch Orward ¢ - bles it so closely that the two can hardly be distin-

with the bacterium, % oth with ¢} f“ngus sroscopically.  In two cultures of this form on potato
lackening was observed after several weeks, but it

ively faint and not comparable to the deep stain
s in cultures of the scab form in a few days,

r will be glad to receive notes of observations on this
pecimens of the different varieties of scab from any
*

.dThe fact that the deep ‘and surface forms ofte
E € on the same tuber, as in the Specimens

llzmphrey, Seems to be entirely explicable
cu a.ted to throw doubt on the probable e,xi

°Il 0Ccur gigl
recelveq fl‘om

MISCELLANEOUS NOTES.

[ Tomatoes.—For some reason not readily explained
various localities have, during the latter portion of
on, been greatly injured by the attack of various
in 1889 did no special damage to the crop. The
le injury was done by the fungus of the Potato
ophthora infestans) which not only attacked the
a8 to do considerable damage, but appeared with viru-
1 green and even partly ripe fruit, causing it to turn

said, and . ) : .
) & more detailed account of 1t from a botanical point i gl?ck{lafld p(;‘OdIICID.g decay. Thet same f;mgus()wam
’ in Maine, destroying green tomatoes early in Octo-

view, together with § u - . d
ance, is reserved for 5 ris T riieroscopic and gross app ; ; ; 3
SR i ano? €r year, when more definite infor h the writer has not previously noticed that it at-
S idee o Ing its botanical relations may be available, Exe m. Should this taste for tomatoes be perpetuated, it
e, Pparently true branching and aerial “ fructification, sary to resort to Bordeaux mixture or carbonate of
.. one strougly of some of the po] 'ohi ia, I order to save the September crop. It is unlikely
which it was tak Polymorphic bacteria, B ’
; en when first observed. The tyw : 1 hat it will become permanently serious.
mentioned seem, b e two characters b J ;
M, however, to exclude it from the bacteria; n to the Phytophthora considerable injury was done
¥ the brown Cladosporium fulvum upon the leaves,

% much more virulent than in the previous year, in some
 Killing the vines completely, towards the end of Sep-

movements of the cro i
P- It is therefo g
e re somewhat p
cultuzbe fungus -should not have appeared in any of Ml:n]l;r |
materie;s;, f:mlessl 1t may be explained by his avoidancg in. se:
or cultivation, of such scab € 7 i
nsin Bk el #0 8 as were ““blackened op
*p ackenine bein i ]
acteristics of the fungus disei,se i T

Bomn:z'_cal Relations of the Secab Lungus —Tn regard td

3

atoes themselves have also suffered to an unusual de-
Several fungi which, like the fungus of potato rot,
them before or after they are ripe. Of these the
Ginjurious appear to be Macrosporium Tomato, Cke. and
h ® above was in press a second set of infections with the scab fungus
Made successfully in the greenhouse. Infections with the similar

ned from horse dung have given no result. Concerning the latter.
O Writes that it may be doubtfully referred to his Oospora perpusilla.

fé:)el;:b;: dsm(:; a fllmgus resembling it closely in microscopic ‘
e mg(;ulgra mode of growth is one of the corii
Tl . :m(liong the many species which appeal S
mon form, h ar_l dung and rubbish of all sorts. This 1

M, however, does not produce the black stain WP

* Bolley, 1. c., p. 277.
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Fusariw rsict, S
n Lycopersici, Sace., the former

decayed areas which become covered with ot i o

Produciy,
ber the Grape leaf hoppers ( Zettigonia vitis), which

black velvet i an ol
Yy coating of thé Mycr T 1ve.hpa . ; ! 5
usually appears on theg ripe. fruit Hacr 08porium. The o 2t and causing no little injury to the grape leaves in
forming a thick coating ‘of mo,ui(sipema“y where it hag ‘:IV_ ard at Meriden, were found to be attacked in
salmon colored. The injury of thes’ ?t ﬁl‘_st White thep by another species of Zmpusa, which eventually
gathering and butying ‘the tomato ¢ tungi may he decregen em entirely. At the same time a single specimen,
of disease. If left inpthe field the;sa::: S?0011 as they Sho of the Cabbage worm (Pieris rape) was found at

e : 2

infested by apparently the same fungus ; a circum-

i : ; to . i
disease to the sound tomatoes COrmnunma

b It”cmgus Disease of Tomato worms.— Although
ects are .known to be subject to the attack of p:]. ;-
various kinds, the smaller forms are usually the l
an% th? writer was therefore surprised to find 4 g
ep1 ‘ ¢
}})) 6Zrlmc among Fhe tomato worms (Phlegethontivg C’c/(rejt. E
- Ueleus) infesting a field in the vicinity of New [ o
same field had been lar g i v Haven
; en largely stripped of its foljqe 1
n the previous Foar 5 hut thin Seabon st Jhle )y the wo
: ity g : i sustained com ;
?,Ilg}lt jury owing to an epidemic caused by an 2 Para.)
In nature to the fly fungus so common j l) an Limpusa Sig
R A Sl V%fhen iy ﬁeldn I houses during the:
{ 2 was examined the epide
was nearly at an end, very f Spigs
J 3 Y few larve remainino : 1 :
stated that the dead totn 2 ; but the ow
ato worms were hanoi g
lax i : anging on the vine
bla%i:nuel(lilbels a few weeks previous, as was attested by numer
remains still adhering to t} : X
IR 1 rang 1e stems. A small lof
v just killed by the disease was, however btained, fi
which the character of : 4 ) O Al
sty er of the affection could be ascertained,
R ea;c- the larvee become slightly milky, changin
thents -ie low after death and collapsing to a oreater orl
s A few h?lll's after death the fungus appears as a whit
s ng('i on the skin and an énormous number of spores are ¢
i ngoet'. dTh(.a presence of a fungus in the case would ila
be ondlceh Wlthout a hand lens, as the hyphz barely proj
s g’re & t]e Integument and are very inconspicuous. AS
u}:m' Islc)llalge ceases the larvae become rapidly soft and flace
Grylz?'gf ack Zand putrid.. The fungus is the same (Empie
¢ form aul; sl ; ; .
has also been f(Z)(;Orel)d V:}};il(}h i ?Ommon on hairy caterpillars ":‘ ves which resemble the injury of the melon aphis ;
larvee (Zithopl § year on a number of naked cut-Wol t seem to be very injurious at South Manchester where
to phanc, Mamestra and Agrotis), 1t was found €8 8t observed
Propagate it on young tomato wor hich died aftetis e y y
usual period of incubation (six to ¢ (;n % an-,h o haracté ' Of Lima Beans.—This mildew (Phytophthora Pha-
istic symptoms. This is the first in:tr;nc?’r 5) W(;thl ﬂflemcl Fmpth befi and figured in last year’s report, has been again
upon larvee of any of the Sphingide, RaRraca o 4 this year and has made its appearance in a number of

suggested to the writer a repetition of an experi-
d several years before, by which a single cabbage
en successfully inoculated with the disease trans--
he apple leaf hopper (Zyphlocybe mali). The
of some economic interest from the fact that the
- question is destructive to numerous noxious insects
. be perhaps the most available species to employ
» found practicable to use such fungi as a means of
“gpreading disease among injurious insects.

small Pieris larvae were selected and confined for a day
of the diseased leaf hoppers from which there was
‘discharge of spores. The larve were then fed in a
1g dish and grew rapidly. The weather was very cool
so that the period of incubation was considerably
1; nevertheless, between the eighth and thirteenth day
larvee had died and were found to be filled with the
of the fungus, with the exception of one specimen
8 Killed by parasitic insects (Preromalus) soon after
- What appears to be the same Fmpusa has been
from New Jersey by Prof. Halsted, on Pieris larve,
e fungus is reported to have killed vast numbers of
eevil in the same locality during the past season.

ora on Cucumbers.—The occurrence of Peronospora
C. on cucumbers may be noted as of interest in ex-
range of this peculiar species, which was first found
hen in Japan, and quite recently in New Jersey and
localites in this country. It produces yellow spots

mergy
asitic fyy
greatest suff
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new localities in the neighborhood of N
ascertained it extends from New Haven to
South Norwalk, but has not yet been disco
necticut. Its serious nature is indicated
done during so unfavorable a season as that
are again strongly advised to use the preca
in check mentioned in the Report of this St
Rust of Pears.—The several varieties of pear of
anese strain (Kefir, etc.) have shown themselves very g
to injury by one of the rusts derived from the req ¢
particular “cedar apple” which in this case has jtg
Roestelia stage on pears, being what is known ag
rangium globosum, a form which also produces rust in (g
cut on Hawthorn, Apple, Quince, etc., but does not atta
ordinary varieties of Pear. The fungus forms dull req
spots on the pear leaves early in the season, the finger-lik

- stelia stage developing from the under side of these spots ¢
August and September. The presence of this fungus inte
with assimilation, and when severe produces premature
tion. The trouble may be decreased by cutting down nei;
ing cedars as far as possible or by spraying with fun g
immediately after rains in May.
Mildew on Buckwheat.—A mildew which appears to b
form described by Peck as Ramularia rufomaculans on an
member of the same family (Polygonacee) has been oS
in several localities on Buckwheat. It does considerable 1n
attacking the lower leaves first and spreading upwards, stu
the growth of the plant and impairing the quality as we
diminishing the quantity of the seed. Nothing can be re
mended for its prevention beyond burning of all stubble
refuse, and rotation with some other crop. 4
Clover Rust.—This rust, which was incorrectly referred,
the last Report as caused by Uromyces striatus, proves
U. Trifolit Wint. and has been very abundant this years
®cidial stage was not uncommon on white clover during Julk
Rye rust and smut.— Puccinia rubigo-vera, D. C. haﬂ"
unusually abundant on Rye this year, covering the lanes s
rust colored Uredo-form and doing considerable injury: 2
Rye smut also ( Urocystis occulta, Rabh) has been very CO%E
though not enough so to be very injurious.
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sSULTS FROM THE APPLICATION OF
FUNGICIDES.

of Quince (Entomosporium maculatum, Lév.)

sot of quince has become a very serious trouble in
s well as elsewhere, and the writer knows of at
orchard which has been entirely abandoned from
he Station has therefore made several tests of the
gicides in this disease with results which may be
ence to Plates I and IIL of the present report,
he effects. of treatment and no treatment respect-
‘yepresent exactly the condition of treated and un-

side by side in the same orchard as they were pho-
the writer on October 31.
nce and results of the disease- are too well known
seription; but it may be mentioned briefly that the
estion forms small reddish-brown spots on the leaves
ich extend with considerable rapidity, turning rust-
e leaves and causing them to fall prematurely, even
July. Such defoliation not only exhausts the tree
the fruit from maturing, but hinders the proper
the next year’s buds.
pal experiment upon this disease was made at Mil-
Mr. Geo. F. Platt kindly afforded facilities to the
the treatment of a part of his orchard, another part
treated. The orchard in question is arranged in rows
een large, thick bushes each; and of these, two TOWS
with Bordeaux mixture and two with the ammoni-
nate of copper, both of these substances being prepared

the formulas given on pp. 110-112. The method of
is shown on Plate IV, the fungicide being carried in a
et in an ox cart or single wagon, and the force-pump
uble-acting) mounted directly on the hogshead. The
| nozzle, with its cap-hole reamed, was used, carried on the
J-inch linen insertion tubing supported on a light
 the figure. By standing in the cart and driving be-
rows all parts of the bushes were easily reached. Two
pray, one on either side, and one to drive and pump,
very rapid work ; which is essential in any spraying
take advantage, as far as possible, of fine weather, so
e that the substance sprayed will be thoroughly dried
ge before it is subjected to rain.
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oughly sprayed in 1889. The important precau-
this year of ploughing between the rows and cov-
_d directly under the vines with earth enough to
diseased grapes might have fallen the previous
a p]ications of Bordeaux mixture were made three
. :ust before the vines blossomed, once just after the
+ and once the last week in June, and were followed
ations of ammoniacal carbonate of copper about
d last of July. As a result of this treatment the
main portion of the vineyard was almost perfect,
amined in September showed only here and there a
a few diseased berries. Two rows were left un-
hecks, but were given one spraying by accident, so
did not fairly show the advantages derived from the
Tn these rows hardly a single cluster was unaffected
and a great majority of them were ruined for mar-
oses or wholly destroyed. Another section was
se with ammoniacal carbonate of copper and then
1d in this case also the great majority of the clus-
royed.
of the ammoniacal carbonate of copper was found
sfactory in obviating the injury done by late treat-
Sordeaux mixture through its adherence to the grapes
ed, no stain being left upon the clusters, which were
with a perfect bloom when harvested in September.
onnection attention may be_ called to the report of
ester on this subject based on his experiments at the
Experiment Station (Bulletin X), which is especially
om the financial' summary which he is able to give
ed memoranda of one of his experiments. In this case
were sprayed four times with Bordeaux mixture and
arbonate of copper and carbonate of ammonia mixture
nse of labor and material amounting in all to 3 cents
r four applications. The net income per vine was 75
ng a balance of 72 cents per vine to be laid to the
he treatment.
¥ be mentioned that the most critical period in this State
> be about the last of June, the disease beginning its
ble inroads about the 10th of July. The last spraying
therefore a very important one and should be made
v and above all things in time, say by the 25th.

The quinces in questi :

i’lusdt before they blo((l)m::il:) Rla‘,‘;ell(; ;,S?I‘]?;eis():;y
J?llyf;g:}:rll,’ J%?lz 2d; again on June 25th, and fin- the | S8
fifth application wnéirll;hh S el
ey ave been necessary about ‘;h,e l?rw
e as, "l_noxivever, this small numbep . 8
Leiiage m.atn -Lhe foliage completely on the 1'0\(3f *Ppl
RIS D'_{ml:le’ as may be seen by reference to‘;hs :
b el .nOt aesz i;)gns ps;};ll‘ca‘teysdd with carbongte ofe
g ' ected, savin "

f?f(?; Ofot};e;:. f;);lalge, while the untreated pogrtioorzlllg f:;;?t N
whether owin S i (?f their foliage. Unt ol
g to the defoliation of oru

: revio
which led to, the T ol o P us years or to cau

fruit t i ‘
Bt 0 set durin
5 greater part of the young quinces fell off th}iotuhgeﬁ

whole or

iy O(;lzii;'jinsoon after the blossoms had fallen; so thag

St Ofg f001%1(31 oxfly be observed on the comparati

el ruit which remained on the treated b
eated bushes no fruit matured, except here andu‘

a small, gnarled speci .

4 pecimen; whil s
fruit from the treated r(,)ws ile, as Mr. Platt informs
flavored and juicy.

Jouy time
N as the

me, 3
was unusually large, fair,

Ther
Flioy Iflii?lllrteh?;ef;'re be no question of the efficacy of the Be
Pare the effects of‘ " d.lsease, and it will be of interest to col
Ry t{)revmu.s treatment and its absence, in conne
e Vilesiiniod rials whlqh are planned for the coming sea 4
Knapsack Hydro Spraye:d @ number of quince bushes with th
Cheshire, Or):l tI}]]ette’ 4 t he 3 orchard of Mr. N. S. Platt
B A muci I Oree flipphcatlons were made—one May 968
and one June 24 Sal y; one May 31, which was much too la
not made at pro -e - espite the fact that the applications We
DA per times and were so few in number, Mr. Plat
ate Oct. 24: “ As to the Quince trees yo,u spraye"

they are still well wi
A covered i in the
orchard are pracﬁcauyl;are.::h leaves, while all the others in 4

4 Black Rot of Grapes

r. Coe h i i '

yards in Mer?;erfo; tl{lued spraying for this disease in his vinés

sults, especially i uring the past season with very conclusive B8
> y in the lower vineyard, which for several Ye&~

ast h
P as been completely devastated by black rot, except whent
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_treated portions, which were both not greatly in-
ngus.
also been made with fungicides against Black Knot

acnose of beans, and Mildew of peas, but further
are necessary before making any report upon them.
eriments on the *Smad » of Onions.—In the last
ter gave the results of the season’s experiments
ut, which indicate that an application of flowers

gestion the;

CO?“eCticut -
s MProyemes
marketah]q "

Anthracnose of G
rape.—At the writer’
- - S
gealtlme;nt for this disease was tried by th: b
rchard Co., with the resul 1
t of.a very ma
-, . . j r
t'IEllf CO.IIdltIOD of the vines and in the ;,ield o?
e p i
i vines were very severely trimmed, all possibly g; 3
g cut o.ut and burned, and thén treated with 7 scascy
cent.) solu.tlon of sulphate of iron. The vines e woug (@
sprayed with Bordeaux mixture and carbonatew(?;

)

e SubSeq ,“

the black rot. Thi ) . SR co B

can be successfulll;rliriiz; i}l?jjll Hllllents mdlc_ate that It)lll)izr. own with the seed, on very smutty land, would in-

The severe trimming and ’Winterg tr:‘ :re serious than blagk old in a ratio of about 34 to 7 where no sulphur was

solution of sulphate of iron, or of Sula ];n ent, either with g g er to test the matter more fully further experi-

to twenty gallons) are both ,of i ﬁrsI: izfgo(;i;dioppel. (one ‘v‘, ,ma,deb i.n a gr(ele.anhouse l})lox;%er infecte((i1 { with Smlllt
ance ar ect being to discover whether a more direct appli-

1d practig ]
, gulphur than was previously made might not give

than were previously obtained. The relative pro-
owever, between the number of onions surviving in
| and untreated rows remained about the same (5 to 1).
xperiment was also tried at Greens Farms, the fungi-
sown directly with the seed by means of a hopper
ised by Mr. Guyer. This contrivance, however, was
pted to use in the field, although working to perfec-
100th floor, and constant shaking and pounding was
produce any flow of the fungicide, which was there-
ly distributed very unevenly, but failed entirely in
s of the rows. In addition to this the seed also failed
} measure, not more than from 10 to 20 per cent. coming
experiment was therefore practically valueless, although
er these conditions the ratio in favor of the sulphur treat-
8 25 to 8. Sulphide of potassium gave a slightly better
. sulphide of calcium showed only very slight differ-
muriate of potash, muriate and lime, and hyposul-
dium gave no favorable results whatever.
periment, although in itself of little value, when taken
ion with those previously made, seems o indicate that
advantages will be gained by using the sulphur treat-
were previously reported, and whether this advantage
t to recommend its use to those troubled by the disease

inilzispensable in contending against it
e : '

disea:{ zf&tn(guféeﬁlzs ‘cmd Cherries causing defoliation;

ase, e “gunshot injury,” is very i,

) ;}1: 11(1} the State to plums and cherries, defo’liating Ehgri:)?izny l'

plu.m (;:3 repia}mlted Ifhe application made last year to iev::::

ees, thereby preserving their foli i A 1

8 iage intact. F

g;aj;llx m:]_Xt?lle was also used by the Vaﬁey O?(fhfm;r }g -

s and cherries with simil i . P

<usdpmlinind e :;'yresults, while a few trees left

Potat ight.— .

i ;zdzsglzgh‘t‘. WMr. N. 8. Platt writes from Cheshire in reg

v ;;)tat e aI}))phed one spraying of Bordeaux m t

oes about Aug. 10, a full i

e ' Aug. 10, a fu week after the bl

ppearance in the field. Five ro

. ( . ws thus treat

I:tp; _green three weeks after the others were dead ;nsd "'

i ;Ig]rgllng, about Sept. 24th, the treated rows were much ¢

e I::lel and }zlractlcally free from rot. The untreated roy

er an i :

B considerably decayed. The measurements

Untreated

A S TR LR it e 3% bushels per row:

------------------------------ 6 bushels per row."

Stra g
& Crl;l;‘s’ﬁ::ywiust.—A section of Mr. Atwater’s strawberry D€
mixture on the .1 S{P rayed to ascertain the effect of
e g of strawberry. Bordeaux mixture ¥
Fol ammoniacaly , just before the plants came into blosso®
after the b carbonfxte of copper was applied on May 31, J%
e bulk of the fruit had set. Neither mixture adhered w’

and very little, if any, difference could be observed betwee® =

lem to decide.
igle point of interest was ascertained in connection with

house cultures, namely the ability of seedlings showing
1solated points near the top of the first leaf to recover
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entirely from the disease. This fact indicates that the ;
is susceptible to infection by the germinating smut Sporeg
it is being pushed up through the ground, and that the CS, ~
the embryo can hardly be the only point thus Susceptip), ar
recovery would hardly be supposable in this case, Sub:t iy
applied for treatment must therefore act not only about the b
but in the earth through which the first leaf is pushed, ¥

FUNGICIDES AND THEIR APPLICATION.

The present notice is designed to call the attentio
to the importance of gaining some practical know
of fungicides and to furnish brief directions for this purpg
More detailed information on the subject adapted to special oag
will be furnished by the Station on application, and when Prac
cable, personal attention will be given in such cases if desire

.The advantage resulting from the application of fungicid

has been so thoroughly and repeatedly demonstrated in co
nection with the diseases of the grape and various other sim
affections that their use may be recommended without reserve |
such cases. In many of the most serious diseases of this natm
it is absurd any longer to talk of ¢ experimenting ” for their pn
vention by fungicides. Their prevention by this means is &
established fact, and in no sense a theory or probability, the tru
of which is still in doubt. Such ¢ experiments,” therefore, 1
many cases, are now quite superfluous in connection with
general demonstration that we have the means for such preve
tion, and are justified only as local object lessons or with a Vi
to improving in some way upon the means or methods alread
known and approved. Such local object lessons are, however,
very great importance and utility for the reason that farmers ‘
naturally conservative in their attitude towards unfamiliar m0de
of procedure connected with their calling, and are inclined €
demand an ocular demonstration in such cases. Object Iesso
of this kind, in so far as they can be carried out by the ExP®
ment Station, must necessarily be very limited in number a ]
farmers are therefore urged to experiment for themselvess m
only by spraying for the prevention of fungus diseases, butte
insect depredation as well, since the treatment of both can of 3
be combined by mixing the fungicide with an insecticide. 20
Station, however, does not recommend anyone who has had e

N of farme
ledge of the ¢

PLATE IV. |
|
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e, either personally or from personal observa-
t spraying on a large scale unless under supervis-

to experiment on a small scale at first ; so that
ect comparison between the results of treatment
ent, he may form an opinion as to the value of the
m his own experience.

essary, however, that even a small experiment
de intelligently and thoroughly. Anyone who
do such work without previously informing himself
had much better let it alone, since he is quite as
to succeed, and thus to mislead others as well as
first requisites for success in spraying, are a definite
e disease which it is proposed to treat, of the
to use for the purpose, and of the proper manner of
ans. Many persons imagine that all that is neces-
some of the fungicide on the leaves no matter
As a matter of fact the “how” is of the first
Always in the case of fungicides and in the majority
he use of insecticides a proper spraying nozzle, like the
‘hich will give a uniform and very fine spray is an
sity. All the foliage to be treated must be wet and
It is quite impossible to gain this end by using an
spray nozzle or by holding one’s thumb over the
common straight nozzle. Such means ensure great
as an uneven distribution of the material used,
these conditions, is sure to injure by drenching the
hich it is applied if such injury ever accompanies its
per nozzle and force pump, properly mixed materials
ledge of the proper times for applying them in the
* case in which they are to be used, are three prime
 for success in spraying, and if either one is disregarded

d not be expected.
ion relating to the subject should not be sought in
ers’ circulars, which are quite as likely to mislead as
ervice ; but from some authoritative source, such as the
s of Experiment Stations, or of the proper section or
f the United States Department of Agriculture, supple-
 if possible, by personal correspondence. Such action
L to the avoidance of all sorts of mistakes connected with
tation and greatly increase the chances of success.
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downward spraying, by simply turning the pole
hose should be fastened by a loose loop once to
around which it may be conven-
ce or twice. By holding a turn of the hose
and and the pole a slight pressure will stop the
“when desired, as effectually as a stop-cock.
or a stationary pump which is to be mounted on 2
ther vessel containing the substance to be sprayed
om place to place, when needed, on wheels or in
e, any good force pump will answer. A double-acting

tted with couplings on both sides, to which two sets
o attached (or three sets if one side is fitted with a
s very much the most useful form of pump for spray-
e scale. Where 2 Y-coupling is used one set of hose
od into the hogshead and fitted at the end with a
ifice, through which a fine stream may be discharged
nstantly stirred, while the other two
allowing a discharge
between two orchard

Nozzles.—For all general

- purposes of spravyi
;Jtzf]zgsslinb_syu?r tl}e best, being adapted f(s)}l?liylln.g g
B lperziswn as w'ell as for those wh(il ]}Ilds haviy
b Witfl)l (;3;((3) for all kinds of spraying, V\(r}h are ele
s .r(}:le pump of fairly good power then used jp
e E e ;mh the spray is driven, may 1’)e ?Onﬁce
e Whié)h the largest ‘hole in either of the t“lreamed ".
s donea:}c}ompany each nozzle, and thu:) e
T abun:i e spray obtained in this way b;- far qui
i Zn.tly ﬁ'ne. The hole must be en] 8 fang
o bro,a gty Iah rill, since the orifice must flar . i
it el-shaped spray peculiar to this nozzl ; o
Wi II?ozzle produces a copious and dir - |
all stream through a fin o
passed for spraying elear liquids o s "1

li Havin
ike the Vermorel nozzle, it may be 1'ead%1yn21£fags b}f 3
'ed w. eni

comes clogged, it is not available for liqui
. i ik

gli(i'fll:;z :i‘;:ég substances in suspension, aggl(:fntjél:i BOl‘t.i
- e are not clear, it is much less generall ot
(i y useful
. The ordinary rose or “fi i 1
(tllse'd by most dealers, are gr(laie?;ll';‘vyus;ozz}es’ s'uCh‘a'S ot ol
o g ess or inefficient for ¢
Hose, for spraying must be li '
i il : ght, so as to be readil ied
a pole as shown in Plate IV. The best kind for the purglil
g ms?z.msertwn tubing (% inch), which coxﬁb'
RO l1:1‘3, ility and cheapness. The hose should
L sg r) p((i)le of sufficient length to reach above
syt p age ,‘dso that the spray may be directed dowl
without troubie it v:illlell)‘et(;‘o(;(;n(;rd o ;
i convenient t ; o8
‘f)urn :a::i)lo;t;g i;(})lzt SIGO ng, to'the end of the pole? ss(flte}:;tai: 1
b0 15 ;}T'W. -l‘hen drive two nails into the pole ir
right angle, that is, f 1S piece can only turn the distance o
& position i which i rom a position at right angles to the pole
end of the hose tomlt ﬁs i .hne. with the pole. Then fasten the
7 piec,e tietber with its attached nozzle, firmly to the
the hose passin : ef a.ls,e of which should also be attached

move with the Pic?:;dlz-an lf: n/fhjis i g s
. ., . ¢ ¥
a straight position adapted for direci tspf':;’?nagt i::}; i)r;iiiioﬁ'o’ :

tA

B

» the mixture co
free for use with nozzles, thus
both sides from a vehicle driven

yn in Plate IV.
on has used for this purpose Gould’s double-acting

pump, which is shown in operation in Plate 1V, and is
vhile at the same time simple and compact, being easily
and readily carried by one person. A Y-coupling can
single-acting force pump, allowing the
g is done by
t, and not-

0

> be used with a
%0 sets of hose for spraying, if the stirrin
double-acting pump is much more convenien

aying on a small scale, or where a mounted hogshead

‘driven, some apparatus combining a supply of the ma-

a proper force pump is the most convenient. A com-

inexpensive machine of this sort, devised by M.

,and said to be convenient and effectual for the pur-

be made by any brass worker of obtained as stated at
£ this article. This machine consists of a tank carried
ck and containing the force pump as well as the liquid
ayed, the pump being worked by a lever passing over
shoulder, while the spraying lance, fitted with an im-
Vermorel nozzle, is held in the left hand.

Writer has used for the same purpose during the last two
L home-made apparatus which, with slight improvements,

g

,'
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g

"t;i bits

has proved ver ;
y satisfactory and effective durin EL: S ¥ 3 : ;
of tubing which have been ying about in a

g the pagy goak

Thi ists i
> tsllzol?:;z;st;n;h.0<;p}?er ta_nk of convenient shape f ! 5 ST s 3
oy har’ld forc;c is adjusted an ordinary Aquan: Carpy; , till their elasticity 18 impaired) is drawn over the
Bl Roaked pump, as shown in the figure. ‘te or J dronette nozzle at x ayd over the base of the Ve}--
g in Bulletin<102 of this Station. is OF the at @' (the large coupling which accompanies this
{ Substitu a » been previously screwed off and laid aside) and

e S
T e e e o
. g «cover/can be made for a pri e
:;i‘;‘zbslgd l:;l:}\lv that. of .the smallest size I())f c;;fi (}))I .}ess) g
Siderably o eretitatlon 1s made, as a matter of conver?i1 3
Bl ks g a1 Decessary, for the purpose of alloen‘ee,
when full ag)ol:];p-to be carried in it. This tank whiwllln
R ﬁ:;ngal'lons’ and is filled about t’wo-t,hc- ..
straps) 311(13,, : 1‘; with shoulder straps (inelastic Sulrds:
e o isp ece barely large enough to admit the hog Speng
e anin Shortcut1 out from the end of the tank cover at‘tiOf«
ool G tco lar soldered into it with a slot on its Oute
Fiha hiias ﬁter (;tapow the h(.>se to be pushed into it Sid::y
just enou,gh to b h“s pushed in, should project through thisg
the tightly fitti o held ﬁfmly against the edge of thectank wh
ot (f)yth mf,' cover is §hut down. The suction basket of“'
gl ere okrf3 rests in the lower left hand corner o}:' t
loose’r than t{lengthlzgax:geti?l:?der. strap on this side slig i
this point, all the coxitained li(;uig)};?l%bt:l Zl.za;:: :uiittle

ad ', 18 then firmly wound with small copper wire 80
are firm and tight. The Hydronette nozzle and the
thus connected by an elastic chamber formed by
put since the latter is liable to burst if too great

| in pumping, it is necessary to inclose the tubing in
yder which acts to prevent undue expansion, like the
monly used about elastic syringe bulbs. Take a piece
on cloth, 63 inches each way, and sew two of the
r strongly, so as to make a cylinder 5% inches in
ce. This allows sufficient expansion to the tubing
wer of its bursting. Slip this cylinder of cloth (g) over
hd fasten each end securely by winding it tightly
Then connect the two nozzles (@) and (d)
savy copper wires (¢), fastened by winding once or twice
b nozzle. The Vermorel nozzle is thus held firmly in
the large wires will stand any amount of bending,
of the stream is thus easily regulated. The size of
amber, and consequently the duration of the spray
le stroke of the pump, may be increased by using a
gth of tubing and connecting the two nozzles by
dingly Tonger wires ; but it will not be found conven-
@ a size of tubing larger than Z-inch or to use a shorter
an 6 inches. In order to reach a greater distance with
7, a few feet of light brass tubing may be soldered on to
g which may be screwed on in place of the Hydronette
d to the end of this tubing the Vermorel nozzle may be

.-> 8 just described.
dvantage of this apparatu

pper wire.

¢ is that in addition to its

8 (its total cost is a little over $8.00), it leaves the force
when not wanted for spraying, for any of the numer-
which such a pump is ordinarily put, and is also read-
any one of ordinary intelligence. To make it work
several things are necessary. First, the
properly packed, and the screw
ust be loose enough to allow
which should be well oiled.

Since : ee,
stream, :clfi?]gs grfl]the H'Ydronetj‘e pattern do not throw 2 stea, /
ance is necessar ty When, the piston is driven back, some APE
gained by the );eo.pI‘Oduce an eyen, continuous spray- :
inches long, of 4 e l:epreﬁented in the figure. A piece; &

g, of heavy §-inch rubber tubing (hose will not anse

, however,
ust be in good order ;
| bears upon the packing m
8y movement of the piston,
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If the rubber tubin

iu t 5 e

S ed, as'descllbed, no tl‘OubIe Wi!.l’ be found “'ith t .

the appal atus, B;‘ a]ternating ‘the mOtiOH holdih o
) 1n

allons of water. Slake the lime, which must be
t partly air-slaked), with six gallons of water, add-
slowly and stirring the mixture to a smooth paste.
xture to stand a short time, then stir it and pour it
the sulphate solution, which should be rapidly stirred

eration. Only use that portion of the lime which
ily in suspension by stirring slightly. ~Never pour in
arser sediment, which settles readily to the bottom.

in this respect the Bordeaux mixture will need no
the vessels and water are clean; that is, free from
ete., but must otherwise be strained through fine

m% or other causes, and very quic

en . . 1

o arging the hole in the Vermorel ¢ i
he writer uses this pump in P i

owned by the Station, to which

and is confident that it wi
abab i
structed, R i

LPungicides.—
ity gmma;er:?;ledTl;e Bordeaux mixture for genera] p . Thi
Dttty " more. effectual than any of th ¢ of Copper.—This substance can be bought .ready
. Preparations which have b . m 60 to 75 cents a pound; but can be made without
e fungig e at about 15 cents or less. Enough for a season’s
4 2 g
be made at once, as follows. The substances needed
pose are sulphate of copper and carbonate of soda
“in the proportion of four parts of the copper to five
he soda. For instance, to make one pound of carbo-
per it is necessary to use two pounds of sulphate of
two and a half pounds of sal soda.
“soda’ should be dissolved in hot water in one barrel,
Iphate of copper in another. When both are wholly
d and cooled pour the sal soda solution slowly into the
olution, stirring during the operation, which yields a
green precipitate of carbonate of copper. Since the sal
, Against the Anthracnosel i excess and is injurious to foliage, it has to be washed
- the carbonate of copper. To do this fill the barrel up
pasks, and er and stir it thoroughly. Then allow the carbonate to
; and the otherg as above indicated A he bottom of the barrel, and then siphon off the clear
Y Persons using fungicides f ¢d, had best be employ tich stands above it. Repeat this operation once. The
{ or the first time, i h reoard P ) P y
P stont ¢ e of copper must then be strained out on a piece of por-
which can be tacked ower a barrel so as to form a shal-
intb which the mixture of carbonate of copper and
be poured and allowed to drain, after which it can be
~ No difficulty will be found in the process, and as it saves

€ With 1
: usly de X ;
l'eft.arence to the Eure, :cn
it 18 superior in severa] y ,
satisfaction whep pmperll;o

Urposeg g

Precipitated carbonate of copper.
needed to test these th g

Bordeausz M,
vrture.,
Sulphate of Copper (blue Stone)

Skt B T e s S L ‘e
Water b - -: -------------------------- . lbg 1'“ undred per cent. on t,he COSt Of matel‘ial it is quite Worth
_________________________ 22 gals. " |

Dissolve the gyl

) phate of co
has.ten 1ts solution, which i f:]pe
verized. When all the sulph

suggestion of Prof. Johnson the carbonate of ammo-
8 tried as a solvent for the carbonate of copper and a lot
Solution made up in the laboratory, but not used for spray-

' I two gallons of water, hots %
80 fftmhtated if the sulphate is P*
ate is dissolved, dilute this solutiof

-
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e i S(;Ive est.er, howe.ver, of the Delaware . .. ;
7 nt in spraying durin th € Statmn 8 on tubing (lots of 100 feet or more) per foot_ . ________ .08
mends it as much bettér tha g € past Season .. a' #  (lots of 50 feet or more) per foot ___.._.__.. .10
thel‘efore, in prefer 0 ammonia for the purp » 48 “  (lots of less than 50 feet) per foot_ .. ... _. 12
ence to the ammoniaca] 80 .I ons EEEEREUDIng, per f00b - 2. ool iioooiccoacs 20

for sulphate of copper given by The Nichols

more than twice as che
_ ap and i » E
formula being that used by Prot egzlgt(iiepared i fOHows, s 50 o
{ A : y 25 to 50 pounds f. o. b.,, New York, 5 cents per

Mix three ounces of car
pulverized carbonate of ammonia;

Obtalnlng a Clea.l Solu 1
t on, Dllute f()l' use

; Nore. By TaE DIRECTOR.

ia- Copper Solution, cheap and easy of preparation
st made as follows :—Provide—
sulphate of copper (blue vitriol) pulverized.
hard and transparent® carb. of ammonia pulverized.
boiling water.
nces may be easily reduced to coarse powder without
ing with a mallet or stick of wood on a stout sheet
r in a small box.
he carbonate of ammonia and hot water together in
1 and stir until foaming ceases, then add the copper
stir again as long as the mixture effervesces. The
arly clear liquid diluted to 62 gallons (2 barrels) will
d to Prof. Chester’s formula, or diluted to 31 gallons
ly equivalent, to the “ Ammoniacal Carbonate of
the preceding page.
tions thus obtained differ somewhat in composition
described on page 112. As regards copper content
like and the fungicide efficacy of the ammonia-copper
8 most probably the same in them all, but the last
olutions contain 4} oz. of sulphate of ammonia in the
two barrels respectively, which is in the ratio of 1 to 970
liquid. This small proportion of sulphate of ammonia
anticipated will have no injurious effect on foliage.
ions probably contain less free ammonia or carbonate
ia than those noticed on page 112 and in this respect
ingly safer applications.
hod of preparing Ammonia-Copper Solution will, it
nder the purchase or making of carbonate of copper
of liquid ammonia unnecessary. Practical trials are
quisite to establish its usefulness and to prove what
e the most proper.
kéeping, the carbonate of ammonia has become soft and opake a
0t up to 13 Ibs. will be needful.

s

: Ammoniaceal Carbonate o1 ()
Dissolve three ounc
strong ammonia, (22°).
Add the ammonia to the '

opper,

which the Station h

Quotations for s
& B. Douglas for
Middletown, Conn,

rayi
poogmg pumps and accessories given by W
g T; or dert?d directly from their factories
(These prices are net.)
Double Acting Spraying Pum

and brass outer cylinder

Double Acting Spraying Pump (simiter w0 G =50 o
il o i,.c(;t:,.[EHZfr:;l]izi Putrlnp (similar to Gould’s) with all brass
er, fitted with leatl A
—The same, fitteq with metalljc valves N

Three feet suction h
: ose for same wi i
Single couplings for }-inch hosee el
5 Y-couplings et i
Aquanette " force pump

Ver morel N ozzle (2 caps with COUleDh" for 11 -inch hose or with 1 ]
Stﬂndald couphng‘ as desued) O e e ----“‘ = g
The I‘\ICSSl 8. Douglas will aiso be p

P (similar to Gould's) with all brass piston

from Albinson & Qo ;:)I;é)rlevti}?u;])’ mentioned or it can be obtained
Washington, D, C., for about T e e L . |

Tanks arranged i
ged for use with Hydronette or Aquanette as shown in cut on

bage 108 can be made of llnplanlShEd copper with tin cove )

e . .
F.%l(:p?::t(;ns for tubing given by the Goodyear Rubber St0 %
; € prop., 866 Chapel St., New Haven
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OF PAPER ON OAT-PROTEIpg

The Writer's Work :

OTEIDS OR ALBUMINOIDS OF
- THE OAT-KERNEL.*

By THOMAS B. OSBORNE, Pu.D.

1. HISTORICAL.

ds contained in or derived from the oat-grain have
< studied by J. P. Norton, Baron von Bibra and Dr.
Nortont recognized three proteids, viz: 1. Albumin,
~¢., which was taken up from the epidermis,”

ly removed by elutriation with

had been mechanical
moniacal water), by boiling with acetic acid and was
2d. Casein (or avenine,

by neutralizing the solution.
, in whose laboratory the work was done, named it),
9 p. c., which was dissolved in the slightly ammoni-
d in separating starch, and thrown down by acetic
lutin, 1.33 0 2.47 p. C extracted by alcohol and sepa-
il by means of ether, and from sugar by water.
1 found that no coherent gluten could be got from oat-
He recognized Albumin, 1.24 to 1.52
cold-water-extract of the ground
, 0.15 to 0.17 p. c., the body separating from the hot
act on cooling ; Plant-gelatin (Dumas’ glutin, Taddei’s
00 to 3.25 p. c., the substance soluble both in hot and

; and Nitrogenous substance insoluble in water and

38 to 14.85 p. C.
2§ found Oat- Gliadin solu

luble in very dilute alkali.
date of Kreusler’s work, 1869, our knowledge of pro-

and of the methods for their investigation has been
This advance has been chiefly in the
e animal proteids, but little Teal progress having been
ur knowtedge of the vegetable albuminoids. The fol-
arch was undertaken with a view to applying the
hods of study to the plant-proteids that have agricul-

16,

ble i‘n weak alecohol and Oat-

y extended.

rtance.

t of this Paper was read by the Author pefore the National

Sciences, in Boston. November 13th, 1890.

. of Sci. and Arts, 2d ser., iii, 330, (1845),

‘eidearten und das Brod. Nirnberg, (1860).
Pr. Chemie, cvii, 17, (1869).

and v, 22, (1848).
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ol was removed, and on cooling and
and absolute alcohol and dry-
huric acid, obtained thirty grams of substance hav-
ike the former preparations, but not wholly soluble
This precipitate contained 15.36 p. c. of nitrogen.
heated with acetic acid, a residue was left, having
pitrogen. The acetic acid solution, by three partial
with dilute potash, gave, as before, precipitates I, I
o third being too little for analysis. The composition

II. Oar-PROTEIDS EXTRACTED BY WEAK Arg y all the alcoh
Kreusler's Work. ecipitate with ether

T.he Oat-proteid soluble in we;k alcohol w
and, as results differing from Kreusler’s were ba‘s ‘ﬁrst,
well to give here a brief summary of his work0 b
801;1'211215(11' f(;ound) th'at,., on gxfl'acting ground (;ats with g]
cons.id. i oncentrating the extract to one-third of itg 5
erable amount of substance separated which aftZOlu’
) T suk

OHOL.

eXam
1t wi]

Lne%‘_;z‘irg‘:tils?lublgn, becarfle a tough, transparent magg of

e co"cen(:-,ll..%.ed lle's;)(liutlon decanted from this substa'n(;" I 1I.

from this Secondt £ ) J7°€ ‘fd a second d.eposit. The liquid Carbon..---- pa 53.41

posit yielded, on still further COncenLra};; Hydrogen - -- Loy 2.15
’ Nitrogen - --- 16.99 17.14

;}11;1'(111. ; The three sediments were united and dissolved in 80§
ohol at a gentle heat. On cooli g
. : ing, the greater £

) ' ! art
t';ll‘:)sta'nce pleCIplt?ted. After decanting the liquid *t)his
i _eﬂw as trlelaabe}l with absolute alcohol, which cause(i it topgl'
1e walls of the vessel as a tenaci ;
: : . . ious mass. After treat
Wllth etl'lel a.nd again with absolute alcohol, it was driede 0
sul[g)hurlc acid. This Kreusler designated A ’ :
i y c(()lncem,ratmg the solution decanted from A, on cooling,
! ained a s.econd precipitate B. The filtrate from B by simi
reatment yielded a third precipitate C. "

gment, however, had failed to yield a product having
gen as Ritthausen’s gliadin.‘
therefore, united and dissolved in 60 p.c. alcohol
The solution was brownish yellow, and on cool-
ipitated. The filtrate from this
ave a second precipitate when treated with absolute
se precipitates Wwere united and called A. The
ate contained 2 considerable amount of substance
y concentration and gradual precipitation
This precipitate was marked B and re-

ere,
eat.
f the substance prec

e‘i;epa.rated b

rea(iiﬂ; ?rge precipitates showed the same behavior with varl lute alcohol.
n ifer : : . Y <
Th: it appeared to differ only in their degree of putk in appearance. They contained :
iy ons fa-greed with those of gliadin from wheat whil A. #
rding to Ritthausen, contains 18 p. ¢. of nitrogen. Carbon ... -- §aiad s
Kreusler found that : ; Hydrogen 7.66
17.71 16.70

Nitrogen - - --

ubstance was precipitate
amount of acetic acid and mig
he latter, the just—described process was repeated with

tash added to perfect peutralization. The precipitate
ained was slightly washed with water, and after dissolv-
) p. ¢. alcohol was precipitated with absolute alecohol. B
ved directly in weak alcohol, and precipitated by abso-
e products then had the following composition :

A contained 16.22 per cent. of nitrogen
B (13 AR
o R SOl
C “« - 15.36 « « «
hese three preparations were united, dissolved in dilute acet

amd.and fractionally precipitated by dilute potash. Thus W&
obtained three precipitates: i

d in the presence of a con-
ht be thought to retain

I with 16.00 per cent. of nitrogen.
EL %0 716,51 @ « 143

2 III was too small in amount for analysis.
y this treatment the substanc i P ' . £
: : e was separated into tWO
tions of different nitrogen-content. P % Carbon -..-------- 52.94 B&.12
Kreusler in the next place prepared a new extract with alcot Hydrogen.- -------- 7.7 8.15
. 17.28
‘ Nitrogen ------- 17.20
17.30

of 80 p. c. from five pounds of ground oats, concentrated the 8
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X :
! f(slhese preparations were next united and disgo]
. y S
In 60 p. c. alcohol ; a varnish-like mass deposited :
process was repeated several times X
2 I

ved bY hen
N cooli —al
and the Subzhn 5

| r-PROTEIDS EXTRACTED BY WEAK ALCOHOL.

The Writer’'s Work.

gs:iltli); nd;lse}io :VI(;}I. absolute alcohol. It had the foy tax']ce : k.
nd in analyses Fand II. OWing o + Btraction with Alcohol. Preparations 1-8.

Eitn g Oats, Gliadin, <en had separated the gliadin, mucedin and fibrin
Carbon....52.94 ° 52 5’9 Kreusler, RirXVhI; wheat gluten, from alcohol-solution by fra.ctional
Hydrogen _ 7.58 7.65 52.59 52.60 < the writer judged that if more than one proteid were
Nitrogen ..17.71 ‘ 3'65 7.00. n oats by alcohol, this fact would be shown by dif-
Sulphur ._. 1.71 1.61 ik 18,08 havior and composition of various fractions of the

y 1.66 ot. Accordingly four Kilos. of freshly-ground

Oxygen .. _ .85
i A 20.39 21‘2 ed on the water bath with ten liters of alcohol,
: After boiling for half an hour the extract was
gh cloth, the residue pressed out and the extraction
e extracts were united, allowed to stand over night,
n sediment, and filtered clear. This solution was
to one-third by distillation. After standing for
at room-temperatures, the residue deposited a
sh precipitate. About four-fifths of the solution was
nted from this precipitate. The remaining one-
be filtered until a large amount of strong alcohol -
ded, which caused the precipitate to separate. After
s precipitate was treated with absolute alcohol, next
d after removing the ether, with absolute alcohol
dried over sulphuric acid. This preparation, 1, then
5 gm. and, dried at 110° C., contained 13.92 per cent.
The liquid decanted from 1, was still further con-
5 about one-third of its volume and cooled. The pre-
h formed, 2, was treated with absolute aleohol and
er drying over sulphuric acid, weighed 10.30 grams.
0° C., it contained 12.36 per cent. of nitrogen. The
n 2 was concentrated to a thick syrup. On cooling a
med on the bottom of the dish. The syrup was poured
eposit treated successively with strong alcohol, abso-
ether, and finally with absolute alcohol again. After
sulphuric acid, this precipitate, 3, weighed 6.82 grams,
ned, when dried at 110° C., 10.37 per cent. of nitrogen.
olic liquids obtained by washing preparations 1, 2,
found to have dissolved a large amount of proteid,
herefore united and concentrated on the water-bath to
e and cooled. The abundant deposit was washed with

100. )
0.00 100.00 100,00

The alcoholic soluti
ution after concentratin .
it ; g gave on i
Ei }p;:;?tlonbwnh 17.2 per cent nitrogen. Kreusler re'z():h
difxide carbon-determination (obtained without the usi 7 f‘
i )bas.prob?.b]y erroneous, and wrote his a.nal sis b 1
,Zbov:n Ie{-,mde Ritthausen’s analysis of wlzeat-qh’adiny'as .
i ‘.v] reulgler.conc]udes that oat-gliadin is ;essenl;ia,lly diffes
el ]ez‘a.(;-g iadin and compares at length the behavior o
i thv:a:)latsgllf:ag_engs: The one point of difference he menti
-gliadin dissolves in concentr i
» ted hydrochloric aei
a scarcely colored liquid, whi tadin sives & b
g quid, while wheat-gliadin gives a blue §
' thitais e}:u;ient from Kreusler’s paper that he expected t(; -
as tho o -.solflble proteid of oats to have the same composi
haVingealt;Yg’l;iadm. He finally accepted, as pure, a prepard
: er cent. itr i i V
i 20 p of nitrogen, according to a single d

I . . . . !
il ; ;s;ct;loll;ier:l(;;,;ced ({)n 1"ev1ew1'ng his analyses that the treatl
e t;‘l su .mltted his preparations, while on the wi
900 e ;nltrogen-content, sometimes appears 10 .
e ﬂuctu};fion e effect and the conclusion is not improbablé :
g att;ribut;olln the per cent. of nitrogen found by him
it de f‘to the t‘hen unknown errors involved 188
oy ]ato of analysis—errors which Ritthausen® a.n
special investig:.:i(})'g?rs fully appreciated and made the suPJ®S8
* Pfliiger’s Archiv., xviii, 236, (18178).
+ Landw. Vs-St. xxiv, 37, (1880), und ibid, xxxi, 248, (1885)-
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- r dryi i .05 grams, and contained
absolute alcohol, ether, absolute alcohol again, ., after drying weighed 8.05 grams,

il 5 and qpia8 f nitrogen. Water was added to the filtrate
sul;lhunc amd: The 14.62 grams thu% obtained, 4, When d‘ bt toonly . %riﬂing precipitate resulted. The aque-
110 C.,'contamed 16.27 per cent. of.'“”il'oge"- The filtragq, ‘ uas then boiled, the coagulum filtered off, washed
4 was still further fracensEaed, Mg, atter cooling apnq adgs, F. hol and dried over sulphuric acid. This prep-
large amount of alcohol gave a precipitate, 5 alcoho

E t L) Whicll When
as the others, weighed 4.21 grams and contained g, per ¢

nitrogen. The filtrate" from’ 5 was highly concengry,
treated with absolute alcohgl, The Pprecipitate thys thrown
6, after treating with absolute aleohol, ether, absolute 1

., weighed 2.45 grams and contained as follows :

‘ ProTeID.— Directly extracted from Ground Oats
by Weak Alcohol.

. § < al 1 1. C.
again, and drying over sulphuric acid, weighed 17,7g gramg. RS i o e i e 52.66
contained 8.61 per cent, of nitrogen, 4 Mvdrogen .. _......_._.._...... 6.89
To sum up: From the alcoholic extract by Concentratin "'Nitrogen _____________________ 16.32
cooling three times there resulted three preparations, vig . ~ Sulphur
----24.13
1, of 15.5 grams, containing 13.92 per cent. of nitrogen, B Oxygen ; -..ooooooono.
2, of 10.30 « 4 12.36  « “ i Ash
3,0of 682 « “ 10,37  « “ 100 00

d Hydrogen.—.3120 gram dried at 110° C. gave .6025 gram CO, =

C, and .1934 gram H,0 = 6.89 p. c. H. ) .
Kjeldahl method.—.5624 gram dried at 110° C. gave ammonia =

1 ¢ ¢. HCl = .00854 gram N)=16.32 p. c.

not be determined for want of material.

ore could be obtained out of the filtrate from 1...C.
3. were united and treated with 400 c. c. of b01l.1ng
.9 sp. gr. A part dissolved to a d.eep-red solution.
was extracted again with hot dilute lecohol and
D the same manner as the other preparations. tI‘bus
ined 905 grams of substance 2 and 3. A. containing
nt. of nitrogen. :

aration was again treated first with hot: water and
t alcohol of 0.9 sp. gr., but only a little dissolved and
-content was unchanged. ;
oholic filtrate from 2 and 3. A. was further exa.mmed,
2.3 grams of substance with-.66 per cent. of mtrogen
ned. The long heating in very weak alcohol to which
tons 2 and 3 had been subjected, had rendered a Ian:ge
‘the proteid insoluble, and it was therefore lost for fur-
ification. j :
eated with 500 c. c. of alcohol of 0.9 sp. gr, in which
a8 insoluble, 4. A. This was washed with a]co.hol
€r, dehydrated with absolute alcohol and. after drying
dhuric acid weighed 8.9 grams. Its analysis follows:

From the alcoholic washings of 1, 2 and 3 by concen
and cooling was obtained preparation

4, of 14.62 grams containing 16,27 per cent. of nitrogen,

And by farther concentration and addition of much st
alcohol,

5y of 4.21 grams containing 6.00 per cent. of nitrogen.
6, of 17.78 e 8610 | ju 4

The principal impurity recognized in these preparations
sugar, which was abundant in 5 and 6,

These six preparations were examined separately.

1 was warmed with alcohol of 75 per cent., but was only pat
soluble, and owing to its slimy nature could not be filtere
Three volumes of strong alcohol were added, making the sol¥
equivalent to 2 liters of about 88 per cent. alcohol. A
heating to boiling and cooling, a little substance separas
which was filtered out, together with the undissolved ports
This precipitate and residue, 1, A., after treatment with &P
lute alcohol, ether, ete., as before described, weighed 3.68 gr48
and contained 14.57 per cent. of nitrogen,

The filtrate from 1, A. concentrated to one-third and Gool
deposited but little substance, Addition of an equal VOlum
water produced a precipitate. The liquid was poured off an® =
deposit treated with a large amount of absolute alcohol
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CoacuraTeD PROTEID.—-Dz'recﬂy extracted

Weak 4! ] By 4 i C e 37.93 c. c.
l) = Dumas’ method—.2693 gram dried at 110° C. gav 7
y CO/lOl.

Jrom @
” 3 o
Oungs correction of .7 c. . Barometer 756.3 mm. at 9° C.=16.52

Carbon___...__ s f:'f- ~------...53.09 A.By Kjeldahl method—.2693 gram substance dried at 110° C. gave
Hydrogen ____________________ Boon e, HCI (1 cc. HOl= 00854 gram N) = 16.39 p. c.
g::;;%in S i Hhg ate from 4. B. Wa's.evaporated to dryne§s and yielded
Oxygen } -------------- 23.39 gubstance containing 7.5 per cent. of nitrogen.
s ly contained a large am.oun't, of sugar. It was first
IOTOO tedly with water, in which it formed a pasty lump.
i S e .35 ydrated wi'th absolute alcoh013 and when dried over
Ash.—.5069 gram air-dried = 4555 dried at 110° cid weighed 7.63 gm. and contained 14.61 per cent. qf
s 5 - 8ave .0016 gram asli : A. . i
Carbon and Hydrogen.—.4354 ' 1 then treated with 100 c. c. of water, with which it

gram dried at 110° Q. 7as 3 :
52.90 p. c. C, and .2716 gram H,0 = 6.91 p.c H. game 5445 eranily stringy lump which, after thoroughly kneading under

Nitrogen by Dumas’ Method.—.5425 gram dried at 110° C, gave 76,12 o amed a semi-liquid condition and could not be separated
at 9°C.  Barometer 756 .3mm at 9° (. — 16.76 p- c. less correction of .20 l" solution either by boiling or freezing. The solution
per cent. N. R rating on the water-bath to about 30 c. ¢. was poured
¢. of absolute alcohol. This threw down a curdy white
‘which, after treating with absolute alcohol and drying
¢ acid, weighed 6 gm. and contained 15.67 per cent.
en when dried at 110° C. 6. A. 1.

. was treated with 500 c. c. of alcohol of 0.9 sp. gr.
issolved and the solution was too slimy to filter. The
s then concentrated to one-third and cooled, but no
m took place which would allow of filtering or decanting

n. The solution was, therefore, diluted with water and
fter cooling, a curdy precipitate settled out, leaving
quid. This liquid was decanted and poured into a
unt of absolute alcohol. On standing a precipitate

The aleoholic filtrate from 4. A. was concentrated to small -
ume, but as a slimy precipitate appeared, which could not be
tered, the solution was mixed with water. This did not cause.
substance to separate in a manageable form, so the liquid |
boiled, and after cooling the substance deposited as a gelatin
lump.  After filtering, the deposit, 4 B., was treated with ak
lute alcohol and with ether and dried over sulphuric acid.
weighed 2.6 grams. Tts analysis is subjoined :

CoAGULATED PROTEID.—Dz'recﬂy extracted from Ground O
by Weak Alcohol, '

i ~which, when treated with absolute alcohol and dried
Caxhan .. £ L IS g ssi2 o ric acid, weighed .455 gm. and contained, when dried
Hydrogen B0 DI Sl ieer J., 16.40 per cent. of nitrogen. 6. A. 2.
Nitrogen SO b T 16.52 16.39 was thus obtained of the proteid soluble in alcohol
Sulphur number of fractional precipitations with different
Oxygen f =it S AN Bl as i 5 - ntent. It will be noticed, however, that five of these
Ash ons have from 16.27 to 16.56 per cent. of nitrogen.

ations were obtained having a higher percentage of
, and none of the other preparations approximate to a
t nitrogen-content.

4 16.27 per cent. of nitrogen. When this was separated
) parts, one soluble in dilute alcohol, 4. B. and the other

100.00
Ash.—Very little. Not determined for want of substance,

Carbon and Hydrogen.—.3445 gram dried at 110° C, gave 6700 gram oo
53.12 p. c. C and .2143 gram H,0 — 6.9] paic H,
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\

s boiled in two liters of 60 per cent. alcohol with
After three hours’ boiling, about one-half had

nsoluble, 4, A., the two parts were found ¢,
c

roportion itr Oontgaj
i of nitrogen, and agreed together exactly | CHeN

ser.

carbon and hydro A ¢ tly j S
gen. This is what mio} 710 copgq
g 1 ; ht be ten \
p}:xre proteid, for some of these bodies beczme iQ €Xpecteq ['wo liters more of 60 per cent. alcohol were then added
. ehange of composition, so far as ¢an be detectednso}uble With g continued. Considerable proteid still remained in

. form on the sides of the flask. The solution was
‘and 1200 c. c. of absolute alcohol were poured on the
ibstance. This caused the jelly to break up into coarse
ereupon 800 c. c. of water were added, making two liters
ent. alcohol, and the boiling on the water-bath was
for several hours. Some of the substance dissolved,
| was filtered, and the insoluble residue was treated
ys with absolute alcohol. It was then ground to a
while still moist with alcohol, extracted with ether,
) This preparation, 7., weighed

of an i : ) b ) t}
alysis. 1. €. without correction for gq) }y our meg
» Das Negplv

l‘l v

;Tne .COfnposition as 4. A, and 4, B, a correction
1 v o 3 .
ng it mt(} closer agreement; the amount of sul woulq tenq
was insufficient for an ash-determination stance ho
As all the preparation . |
; ; : s analyzed thus far g
modification of the proteid, a new extract w:a;ve]e 3 solt
;)l(mr;df of freshly-ground oats were boiled up ‘i)ilt;p?red, b
: coho hof 0.915 sp. gr. The extract was pressed oyt e
ﬁ(])tan.ob er five pounds of oats and again heated to b 'i‘and .
Thfnmg, a perfectly clear, deep ruby-red solution v(:qmg[', . 1
I8 was concentrated by distillati O 4
; 3 ion g
G it (::I;Ot]}il:owat]er-bath to soholic solution filtered from the insoluble portion was
Bl viricad ) hie kil Otr,], a glrge amoung d to one-half and filtered while hot from the large
St g ATl e SOhf)ti a filter and, af ‘substance which had separated. The latter resembled
on passed throu in appearance and consistence but not in elasticity
?Ollf?d 1nh10 liters of 60 per cent, alcohol, with a reflux condens B st i mopts sloho, Sasied i
or 1our hours. The substa i i ) i ‘ |
red solution. The solution Svc:s ir;ltll'ely dissolved t0 a clear, d sfi;fireizzi Z%?nllu::':zh :(l:)iilomt?l‘zliz()hgl, WW?:::’E;?"‘IWI;};
ey i s rapig? ctonceritréa,ted by distillati was a licht por;,de,- of ye'llowish ,001:)’1- Uanlike all
4 35 hen it filtey \ i :
readily. The precipitate f i . \
or . . . : g
resdily. The pr ap o e a.tough,‘]elly-hke s i b preparations extxacted. from the ?ats by weak al’(iohol,
with 10 lite feop Per. 1t was boiled, as before, for several hotl jere analyzed, 8 was still largely “uncoagulated” and
TS 0160 per cent. alcohol until dj \
5 issolved completely. T
perfectly clear solut 7 i
y ution was concentrated to one-half its volum

ver sulphuric acid.

n that solvent.
two preparations were analyzed with the following re-

PROTEID. — Directly extracted from Ground Oats by Weak Alcohol.

the i ior p
c;ztizterxoldfif the flask as a thick, leather-like coating.
g readily separated from the glass in laroe pi f a dar ; {4
brown color. On cooli bios  Has ge pieces o ; ) II. IIL I. Ash-free.
A R il the Tiquid, a finely-divided yellowi ... 52.98 53.10
Saddym _dPP ared which did not settle out on standing. he R Atogen _ . 6.86 6.87
e tri’ tq(;“ vas poured off and the leathery deposit was minceNREECD - .. 16.34 16741 16.39 16.39,
ated with absolute alcohol in order, if possible, to dehydral = s i
) (OUURE—— 2
' 100.00

:i);:il:]l;ztinsc;oand re.nder 1t pulverizable for analysis, but a8
e urs w1th0u.t change the attempt was abandoné®
h al‘saut stémce stfspended In the muddy liquid was now cansed %
stxin‘g ethex}: :V(iitdl:ngb g iidbin filtering, washing first Wi
L Ith absolute alcohol, the precipitate was united

e portion which had been digested with absolute alcohol @B

007 gm. air-dried substance =.9291 gm,, dried at 110° C. gave .0023

.25 p. c.
nd Hydrogen.—.5076 gm. dried at 110° C., gave .9860 gm. CO, = 52.98

4.3131 gm. H,0 = 6.86 p. c. H.
Dumas’ Method—.5000 gm. air-dried = 4606 gm. dried at 110° C.

gas at 8° C. Barometer 750 mm., at 15° C. = 16.54 p. c. less .20
K ='16.34 p. c. N.
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Nitrogen, II. Kjeldahl Method—.5000 gm. air-dried —
= .460 iven by Kreusler for the nitrogen of two pre-

C., gave ammonia 5
% =8, 6
sl Sda ce. HOI (1 ce. HOl = .00854 X) 06 2m. drigq ot ; S
., air-dried = 4611 gmy," dried at 110° =16.41 p g ~m his first alcoholic extract are likewise in close
: From

8.85 cc. HCl = 16.3 : C, g
-39 p.c. N. . " 8aVe amice ith the above, viz :—16.22 and 16.21 p. .

SoLu! 2 N
BLE PROTEID.—Directly extratted from Ground Oats by 1, 1in ”? Kreusler also extracted by means of alcohol a
i Y Weq,

c = o ith 16.38 P- C- nitrogen.

Ha!‘(li)ou """" 52,92 | " ... 111 v. o ‘hardly probable that such concordant analyses could
Ni};r;;gzn ______ 1;3.93 s 53.08 _impure preparat%ons or from a.mixture. ?f two or
BQIG0) 232 Hbe 16.45 16.54 , especially in view of the varying conditions under
OXYgell--.-.__: ity 16.34 Pa,rations were obtained.

Ash.__......... 24 A Eias . igh content of sulphur is remarkable. No other

yegetable proteid approaches this amount. Ritt-
Ao 10048, 2t el '8 .Archiv., Bd. xxi, p. 95, 1880), found indeed in
/L AT . air-dried, equal to .9027 gm. dried at 110° C., gave ,0p reparation from sesame press-cake, ‘2.36 p- ¢, but he
s W e anat : i 008 s high per.centage to some foreign substance pre-
52.92 p. c. C., and .3003 gm. [Iaoié 9;ed atrno C., gave .9356 gm, h the proteid. He afterwards (Jour. f. Pr. Chem.,
gaiv:;;‘.]fne,cl.;;zu;?ﬁ=Moem° ey gﬂ?-.acif-;r.ied B .. SO i,h P ;4:;), ff;t:;vced éhet p;l;cgnt?lgi o’(f} :luilgiuz uals }11;355,
rection 20— 16.33 N, Barometer 159.5 mm. at 16° 0. 16,53 p.j 1 . g e b nEp S PR & e
II.—.5000 gm:i'go* ; ’ -1 166 zflmal-pr(.)telds besides Keratin, *some forms of human
T g a;t ui %m_;, (]ir61e5d3 at 110° C., gave 62.42 cc. gas at 14° 0, in, contain 2.3. p. c. of sulphur'.
.= 16.53 p. c. Corrected = 16.33 p. c. N. hat sulphur 1n my analyses is .60 p. C. more than
eusler in his gliadin, indicates that his substance had

IIT.—Kjeldahl Meth
i 0d.—.5000 gm.=.449 i
= 8.65 cc. HCI (1 ce. HC1 =.00854 gm. N) 3%’1‘(1:-‘;:1‘19(1 a’z i "
. N)=1645 p. c. X. hemical change during the processes of preparation.

IV.—.5000 gm.=.449
.=.4490 gm., dried at 110° : 3
i SEAE SRS sbinonia — 5.1 en believes to have obtained from wheat-gluten by ex-

16.54 p. c. N. g

Sulph =S e T i ! Sl : X :

phur, L—1. gm., air-dried =.9107 gm., dried at 110° C., gave 1850 ith alcohol, three distinct proteids, to which he applies
v s fibrin, gliadin and mucedin, and he includes under

BaS0,, which when fu i
! sed with N s
=.20532 gm. Sulphur =2.25 paﬂcco3 S eTsENRnd, gave 1410 d
IL—L gm.=.9107 gm., dried sl O j other of these terms all the alcohol-soluble proteids
fused with Na,COs, am{ Fbrawipitiden C., gave .1575 gm. BaS0,, which, and Kreusler found in their extended study of the
Sulphur = 2.21 p. c. i Mgt e BasS0,=.20118 That portion of wheat-gluten which is insoluble in
tthausen denominated gluten—casein.

thority of Ritthausen, his names and the composition
by him to these substances, have passed into chemical
e and have superseded the mostly different designations

ses of the older investigators.
ol-soluble proteid of the oat which I have obtained,

The
i Wel;ea:ri:,;zlfes are observed to agree closely with each Ot
several of the preparations obtained under VAT

C ndltl()ns fl‘ th ’ )
[0) om e ﬁISb extract allead descl'bed as 1

OAT-PROTEID EXTRACTED BY WEAK ALCOHOL

Soluble.
o
Carbon ___ 53?06 53.710 5120:6 5“' i gy vever, essentially in composition from all these prepa-
g?dfogen . 6.94 6.87 6.89 63 '9069 5?;'12 Ritthausen and Kreusler. Kreusler’s analysis of
Slgr%gen__ 1638 1639 1632 1656 16'221 . from barley-grits alone fairly agrees with my results, as
PRAESL ) LA i fhat rbon, hydrogen and nitrogen, but the same chemist’s

mucedin from barley-meal gives .84 p. ¢ higher nitro-
hat from grits and but 63 p. c. sulphur.

" Starke. Jahresbericht der Thier-Chemie, xi, p. 19 (1881),

Oxygen ... 21.36 { 2364 2413 2339 2345

100.00  100.00 100.00 100.00 100.00

* Not corrected for ash.
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granular and brittle and was easily reduced to
When impregnated with absolute alecohol the
moisture rapidly from the air and became soft

ough dehydration with absolute alcohol, the sub-
dly filtered out and dried over sulphuric acid. It
grams.

the purity of this substance it was found to yield
‘to water. The whole preparation was, therefore,
completely with distilled water and again treated
aleohol and ether and dried over sulphuric acid.
is preparation, 9, gave the following results :

hausen’ ;
0’s fibrin ang gliadin ag jtg sulphur. ure of
-content g | b
arge] v }
] p—FEaulracted by Weak Alcohol from Ground Oats after treating

them with Water.

2. Batract;, :
Lon with Aleop
ol

P “:ﬂef' ireatment iy, 9.

reparation 9, L 1T
_____________________ 53.64 Al
___________________ 6.88 ki
15.70 15.36

Proteid was dissolyeq The resiq T with prpter as long ag
’ ldue was then tywi
i Ce extracted wi !
i 22.03

evaporated so far g4 to
o : rémove nearly 4]
br%W e eSIsiolutlon became turbid andyafterthsi aIC'OhOL
o liquidmg su(;ostance exceedingly soluple aindlgfr
as decanted ang i i
i - and the precipitate g; in dily
After evaporating off the alcoﬁolaaiddljjzred 131 S
ing, the sul

gm. air-dried left no ash.
Hydrogen—.5886 gm. dried at 110° C. gave 1.1579 gm. CO,=53.64

642 gm. H,0=6.88 p. c. H.
. Dumas’ method—.5000 gm. air-dried =.4479 gm, dried at 110° C.

gas at 8° C. Barometer 757 mm. at 12° C. =15.90 p. c¢. N, less

15.70 p. c.
method—.5000 gm. air-dried =.4479 gm. dried at 110° C. gave am-

5 ce. HCI (1 cc. HC1=.00854 gm. N.)=15.36 p. c.
~8958 gm. dried at 110° C. gave .1142 gm. BaS0,=.0157 gm.=1.75

nto a solid | 3
digested with Z’;}Z:O glat hl 9951, bo transferred to  flask ané -
substance wg ", 2V the continued action o ;
standing uuertZ:;SfO;med nto a looge yeHowis?lf]g)e:);\lijd1 o8 L- n with Alcohol after treatment with Salt-Solution.
. 4 er for 24 h er, s
dissolved in g; ours the hod
il 8 5 ody was anc
and evaporateduts aleohol.  This alcoholig solutlf)lrfezjgs Ofli]lier‘
cooling, the b t.n the Water-bath to , small vyol Af
adhering to the dui 11011 Was poured from ghe gum(:n umi.1 otatll
digested with absoi;’t: hllCthas washed with water an()ir rzpeatedl r
; alcohol, A ]
Water, g . slong g, .
, a little dissolved dm-ing treat:]eztth;?;]bst?nc;a zletal;‘z
1 alcohol. 1

b Preparations 10 and 11.
dounds of oats were repeatedly treated with 10 per cent.
of sodium chloride until nothing more was dissolved, and
S8ing out as thoroughly as possible, the residue was twice
With alcohol of .912 sp. gr., being pressed out each time
Xtracts kept separate. The first and second alcohol-
ere united, evaporated on the water bath, until all alco-
‘€8caped and the residue was cooled to 10° C. At this
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temperature the de

Posit formed brittle Jum

ing the solutio :
n S
The lumps were ,tltv ere treated with ether };n;v e after g { Details of Analyses of 11.
dition the subst - bl‘Ought into a ,gf'anular absolute gm. dried at 110° C. gave .0022 gm. ash=.25p. c.
¥ State, in wh ydrogen—-.3676 gm. dried at 110° C. gave .7190 gm. 00,=53.42

all fat was removr;fie WIa S treated for some tj
filtered and - 1t was then' dissolveq j
cooling the ;::tl) (?gated on the water-bath to la
The aqueous Ii e1.d Separated in a mass on the small Volumg
absolute alcoh ‘11‘11 was poured off and the ?ttom of the g;
ohol and ether, whereupon it 1, residue treateq «
e

easily ground
to a fine came by W
wa s powder. Thi rittle apg
chlf)eIj until it no lon his powder was washzgd
rine. It was the itrate v
a reactiop

9 gm. H,0=6.78 p. c. H.

jeldahl Method—.5000 gm.=.4715 gm. dried at 110° C. gave
ce. HCI (1 ce. HCl=.00854 gram N)=15.59 p. ¢. N.
_ 4715 gm, dried at 110° C. gave ammonia—=8.55 cc. HO1=15.49

me with ethep !
n hOt dﬂute ‘..,

with Alcohol after treatment with Water and
Salt-Solution. Preparation 12.

unds of oats were extracted with water and then with
1t.solution as long as anything was removed. The resi-
wice digested with alcohol of .9 sp. gr., the two alcohol-
d to a small volume on the
After cooling, the substance which deposited was
and dissolved in dilute alcohol. The filtered solution
ated until nearly all the alcohol was expelled and
ed into cold water. The abundant precipitate thus
ttled rapidly, forming a pasty mass on the bottom of
from which the water could be completely decanted.
pent with ether and absolute alcohol the substance was
drv and brittle, and was easily ground to a yellowish
__________ : This was transferred to a flask and digested for 24
Hydrogen ________ wipAL 53,55 .8 a mixture of absolute alcohol and ether, then washed
to remove the alcohol and dried in the air. The

tance ’
L S extracted by alcoh g
el With water, When anal d i |
o position stated under 1() T e fondi
i 'eath(;rd }?Icoholic extra . —’

Rl o ‘ treated i

Wi product obtained analyzed witl? eti 4 ; ]}?
: e fo

ct of the oats was

SOLUBLE Pr
OTETD—
Extracted by Weaks Alcohol from ¢
them with Salt-Solution, e

10. e
11 .
II. 17373 It I

Nitrogen __ ot Licak
Bethislintiliil i 107 15,71 15.66  15.68 580 : y : ’ SR
PN U R 15.61  15.52 ighed 12 grams. After dissolving this preparation in
------- 21.38 __ }24,04 ol and evaporating to a small volume on the water-
DS neentrated solution was poured into a liter of cold
o 100.00 P .
Bhe= (1T S o 100.00 ater. The substance thus precipitated was washed by
.25 1 with distilled water until all chlorides were removed,
oy ; Details of Anaiyses of 10, d with absolute alcohol and ether and dried over sul-
Garton f:;;{‘;’;;zl;jn:gzel gm. dried at 110° O, gave.0053 .o . This preparation was found to have the following
: —.3443 gm. drj A gm. asfl =iy n :
P- ¢. C, and .2200 gm. H20:7.0§ 9 Cru}a{d at 110° C. gave .6780 gram COs=88 e
Fies OTETD— Extracted by Weak Alcohol from Ground Oats after treating

aNitroyen—I. Dumas’ Method—
i ve 60.47 cc. gas at 8° them with Water and with Salt-Solution.
lank =15.60 p. ¢. N

IL. Kjeldahl Method—.5000 .
08 B Carbon . - - - nemmom e 53.63 ‘ Bt

-5000 gm. air-dried =.4681 gm. dried at 110

C. Ba 3
rometer 772 mm. at 8° .—15.80 p. c. less .20
L IL

a R m. air-dried —
mmonia =8.53 ce. HCI (1 cc Hgo air-dried =.4681 gm, dried at 110° O &
III. 5000 . HCl =.00854 gm. N.)—15 Hyd 7.16
S, gm. gave ammonia 8.55 gm. N.)=15.57 p. c. N. yarogen --------==-===- . —---
5 S“lph“’—l gm. air-dried substs. ce. HC1=15.59 p. c. N. Nitrogen —--:-----=------ 15.83 15.86
a — an =9 -
04=.0169 gm.=1.80 p. c. Sulphuee 9361 gm, at 110° C. gave 1232 Sulphur - - c--em--n-- 1.74 ----
i OZygen - c.-m-mcomnmnn- 21,64 Lhol
100.00
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}l—. m. 1 . . ash =
g ga g
As 7593 n. dr ed at 110 C. ve .0008 m, a
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o f’aébon gnd}{_ydmgen_'285o #80. siried 4t 11 b Alp, o the previous treatment with water becomes in-
- © and .1836 gm. H,0 — 7.5 e C. gave 5595 with great readiness and after having been dis-
Nitrogen—1 Dumas Meth d p. ¢-H, &m, 0 § ¢ ! f S gl d
5 g S Method— 4] . ipi a few times is again dissolved ver
18° C. Barometer 764 5mm gt 990, (;58 gm_- dried at 11¢° R 1.p1ta.te g ) y
IL. Kjeldahl G 20.=1581p. ¢ © 56,95 v in a large amount of hot alcohol of .9 sp. gr.
HCI (1 ce. HOI = 09839 g;m \?; gm fined at 110° C. gaye gy, th absolute alcohol it can be exposed to moist air
Sulphur—. 9683 GINY =15, Monjy :

sulphur = 1,74 p. c.

Recapitulation,

ent brings togeth
e
escribed, . ¥

The following statem
four preparations last d

Proremp
EXTRACTED FRoyg 0ATs By WEAK A
ALcon
After treatment of the mea] with '

Wat
a;r. Salt-solution, “;ljlfi?sglnd
Carbon .___ 53.64 : e % .
i o (B 53.97 53.55 :
i 7l A A 6.88 7.14 6. i
i den _______ 15.70 16.71 15.80 e
E)xp 1)t S 175 1.80 i i
yeent Ui 22.03 21.38 524'04 it
21
100 =
.00 100.00 100.00 100.00
When the above angl

of the Preparationg
0ats with water or &
hand two quite differ.
agrees in compositio

alt-solution, it i
ent and distinet
u with Kreugley’s Oat- @liadin
Prorer

D EXTRACTED FROM Qg BY WEAK ALCOHOL

Without action After action

of water or f 5

Salt-Solution, s:n-‘:f:;s;igg

Carbon ... 538-0 Average.
Hydrogen _____________ 6' i hd
Nicrogen._-._.._ A 16‘94 i
Sulphur. _____ fey 2.28 o
Dsrateg e ) .26 1.76
skl L 21.36 21 é3

e 21.

100.00 100.00

The differences in beh

A
more marked thap AT Vior of the two substances are

1= .01g;

e analygeg

of composition, The hody extracte

s ing gummy.

3 or hand, the body extracted by alcohol after the

r or 10 p. c. salt-solution shows no tendency to be-

ven after long heating with very dilute alcohol.

Juble even in cold alcohol of .9 sp. gr., and when

lute alcohol it immediately attracts moisture from

ng sticky and viscid. In appearance the two bodies

lly differ, both being light yellowish powders when

cribed.

e substances are soluble in dilute acids and alkalies

from which on neutralization they precipitate, retain-

in dilute alcohol.

t weak alcohol acts as a solvent on these bodies,

oluble in either pure (absolute) alcohol or pure

tless due to the formation of hydrates that, while

ater, are soluble in alcohol, but that cannot exist in

, being thereby dehydrated.

d whose composition is expressed by analysis 8,
ained by Norton, who extracted ground oats directly
hol, distilled the solution carefully to dryness, dis-
e oil by ether and the salts and sugar by water.
nated this body Glutin, and considered it ‘“analo-
- glutin of wheat;” he states that the preparation
us separated and weighed was no longer soluble in
he did not attempt any further investigation of its
T composition (Am. Jour. Sci., 2d Ser., II1. 229).

2 who found in oats 3.00 p. c. of Plant-gelatin (Plan-
8 not describe its mode of preparation, but states
ined 15.6 p. c. of nitrogen. :

indeed extracted crushed oats directly by 80 p. c.
in his first preparations, found 16.22 and 16.21 p. c.
; but the substance, from whose analysis he decided
Composition of Oat-gliadin, had been ¢ puritied” by
2 in acetic acid and precipitating by potash-solution, and
0 his results, contained 1.3 p. ¢. more nitrogen, 0.65
ydrogen and, 0.6 p. ¢, less sulphur than exists in either
hol-soluble proteids which I have analyzed.

(l
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i
wo extracts were united, saturated with commercial
Iphate and the precipitate thereby resulting was
geraped from the filter, the paper was washed

ter, the solution being added to the dark olive-green
chich partly dissolved to a brown solution. After
and suspended precipitate had dialyzed for 14 days
Jf running water, thymol being added to prevent de-
~ the solution was found to be nearly free from
, contents of the dialyzer were then filtered from
recipitate which had not dissolved on removing
filtrate was found not to coagulate on boiling and
On ney a to dryness on the water-bath, leaving a brown
' sh weighed between 1 and 2 grams and gave the

I
by ;3 v(c)r;)ugil be premature to attempt a r
ese proteids unti] aof i
; te, -
soluble proteids of the other cereélz il

evision of the
Dvestlgating thno
e v.»l

I;- IROIEIDS EXIRACIED BY i;‘ I'E
A R,

4 .
he water-extract of freshly ground oatg

actlon. Ihe a,(‘,ld y O T y us 18
1t measu d
(] ]) I]tm
phenol-phthaleln. IOO CcC. Of an aqueous eth‘a,c

has 5 Strong ol
Mmuch IeSS n‘:
t beeame néu

ipitate ap , actions.
biuret test it yielded a red-purple color, of a bluer tint

acid contained i
Bre i n the extract, This neutralizati AN :
pRepeers Presence of so-called Acid-albums. On-precipitag peptones or albumose, which increased on standing.
ralized solution when heated to b Z;mm - gent with the aqueous solution gave a strong reaction.
0lling remained g p. gr. dissolved a portion which, after removal of the

On i

adding 10 P- ¢. of sodium chloride to th
e  readily soluble in water and reacted for proteids with
nt and the biuret test. After evaporation of the

water-bath, the substance was but partially soluble
he alcoholic solution was precipitated by adding
ol. Fehling’s solution gave no reaction until after
i s . th dilute acid, when a very slight precipitate of Cu,O
on the addition of acetic acid, is a @ . ) Very dilute HC1 gave no precipitate in the solution,
218 3 Globulin, r acid made a slight turbidity. These reactions indi-
ace of a Proteose and absence of true albumin.
stance remaining after dialyzing the ammonium sul-
ipitate was treated with 10 p. c. brine of sodium chlo-
ulting solution was filtered off and dialyzed till free
rides. Nothing precipitated on removal of the salt, the
ing soluble in water. This fact shows that no globu-
een extracted from the substance which separated on
e aqueous extract, the globulin having been con-
an insoluble form. This dialyzed solution was not
by boiling, and was therefore evaporated to dryness on
th. The residue, weighing about 1 gram, was not
etely soluble in water. As much as possible was dis-
4 §mall amount of water, and filtered from a slight resi-
® solution was colored deep yellow-brown, contained a

Alorides, gave no precipitate with hydrochloric acid,

The water-extract wh

mersed i » When heated slowly in .
beaker :)I;’ av:):t‘ger;f water which in turnywas aseiesizl t: b '
flocks appeared a,tss OoW ais turbidity first at 57° ¢, and mis
tion remained c] i Heated to 70° and filtered, the 8
S50 o il V;z](; I1111111:11 raised to boiling, when a sligl,lt pree
the extract, th 10°p. c. of sodium chloride was added

» the turbidity appeared at 44° C. and flocks fon

Five poun .
hours, Pﬁesse?iso(:ft Oat; were treated with 6 liters of water foF
the same amount o? :v : Xtracted a second time for 24 hours
acid to litmus, but ater. The aqueous extract, reacted Str0
of the acid W, k We.!.s n(_)t neutralized as the possible aCl

as kept in mind and the immediate object i ¥

was to fi <
nd what substances were extracted by the use of W



L

136
THE CONNECTICUT AGRICULY
137

RAL EXPERIMENT STATION.

either very dilute
~ or strong.  No biur,
; et reactj
tion Wag dig2 s in case of the first extract, for it was found
' filtered extract of the ammonium sulphate pre-

1n the cO]OI‘ed SOIutlon Whl(’h ave 1he t i t d llle dlsSOI‘ ed
il : ! . t ndln deli
g pro e[d 001 08s1te
. Naol_brlne’ on sta g

that before the conclusion of the dialysis nearly all
inally soluble in water had lost its solubility.

that water converts vegetable globulins into * albu-
is into forms no longer soluble in salt-solutions but

The substance- re :
mamning after dialysis -
T ind 'Nsoluble 8 . . Na,CO, solution, or .8 p.c. HCI, and that a long
tion of water finally converts the albuminates thus

water and in 10 »
P- ¢. brine was found
. C. i ; to be . )
P sodium carbonate solution, and in dilutep ?tld) taken yn A
e ic modifications that are no longer soluble in 1 p. e.
m, or .8 p. c. HCl. They are then not to be dis-

being the result of
! the alteration of ol ;
: b : ¥
Into solution, by means of the salts dfr(i)veudllr;; Which haq
e rom “ coagulated proteids.” This latter change he
only for the globulins of peas and oats.

ne i otd i
Htrahzamcm-prempltate from gsodium carb
Onate
tions of this character occurred in the two extracts

In the first, after dialysis, the residue insoluble
aCl-brine, was partly soluble in 4 p. ¢. Na,CO, solu-
the second a body was formed insoluble in water,
NaCl-brine but soluble in 4 p.c. Na,CO, solution.

We have in the aqueous extract of the oat kernel

bodies :
vd-Albumin, precipitated by exact neutralization of

ment with acids, O X
: - On long standin 3
little Cu,0 separated.. E?ridently g;’h?sfter éleﬂtm :
s :
(pr 0te0se ?) as that -obtained from the solitismnce
" ; on remg;

I Corded} but as t y y orro (6} e(] on re eat
e‘ : he were mostl l)
N corr: b rat ¥ a i
1a p nium Su]phate I h V b
tr [S wit h ure a,]l(] neuty al alnrﬂ() ) ave ]

The results of
a second examinat; 4
here follo : nation of water-solul,
STk fornzs i‘;:ii p:t}inds of oats were treated wi:hls ﬁ:
8, TOwn on g gi /i y
and tr ! i s1eve, the resid i
extra;::tyid for a short time with g liters ;nore of \Vattleerpre'i?;d
Bkaid :I‘e ux;llted and allowed to settle, when the n.earl
Diciigi Asf};p otrllled (;lff and saturated wigh pure amm};
§ €r the white precipit
over nj . i Pitate thus produce
ﬁlteregl}ihz, 1:1 Zeparated 1n large flocks from Izhe ;Ii((}]cu(idh:(xilds p
utand dissolved most]y ; . 3
the clea o 3o Y110 p. c. NaCl-brine, filtered a
ble in 1; soiu;mglhaly zed. The precipitate was HOtcz)lIel; 1111;:;;
the PreciI)I;it;ztea b br'me 1Or in water, in thege respectspresemb
dialyzed. The 21 tamf(;ld omitha frag extract after it had bet
- ear filter P s .
ed solution in 10 p. ¢. NaCl-brine, B
' TEIDS EXTRACTED BY*CoLD Sopium CHLORIDE SOLUTION.

or more Globulins, precipitated from the neutralized
'sodium chloride and acetic acid ; also precipitated
on with ammonium sulphate ; remaining insoluble in
dialysis, being, as it would appear, by the action of
wverted into an “albuminate.”

oteose, remaining in solution after dialysis of the
sulphate precipitate. This body exists also in the
lution of the ammonium sulphate precipitate from the

hloride extract.
"

traction with Salt Solution. Preparations 13 and 14,

Y ground oats extracted with 10 p. c. brine of sodium
at 15°-20°, gave a brown solution which, when filtered

alated as follows : Heated to 42° C. a very slight tur-

Sdium chloride employed, was the “Diamond Crystal Table Salt,” Eureka
p 0y, New York, which is “ remarkably free from impurities.”

B 10
'
I’ \

¥
o

evaporated t

1.11p grams . 'f‘i;yness o fhie Water-bath, leaving a residue®

amount, 'l;he totfjl ;):st?lp(;talt)e iltered out was quite small I

; €ld obtained b it !

nium sulphat 7 eaturatin

bly becasse ti:v ::tless than that gotin the first extraction, pro
§ were allowed to stand twice as long in O

o
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bidity formed, which increased very slowly y

” Sl1 ht . on Ol acld. Ihls SOlul‘,IOIl was then eVaporated
I zI'bUIe 1t was st1 l g . Ab()Ve hlS pC]‘ 5
b lncl'

- 50° C. and yielded about 6 grams of a very

3
rapidly, at 61° the solution being ‘opaque, at 9o ﬂOc]ia _plack shining substance, very solubl.i)1 in water,
. dissolved some proteid.

ohol of .9 sp. gr. diss

Heated at 73° some minutes and i

then filter .

turbid again at 70°, the turbidity i en' lt_eled’ the filtrate 4. d with 10 p. ¢. NaCl-solu-

S RS s b thej e Y Increasing SOmewhat u t when oats are extract(;e w1l v p- t 559 e ias
S€ was more rapi o e 1 ater and coagulating a

e - 0;;‘;11‘:;;1:8 lrilotwexist in the og;ts originally, for the

arated at 90° was small, The solution heateg £0 90° andl
[ s change up to 9’;1;(1 i when treated in the same way, yields no sub-
3 e ’ ey

able even upon boiling.

to boiling for a short time and filtered the fil¢ i
abm.ldam precipitate with acetic acid. : e o + of this coagulable proteid, which has the properties
; Dllute. acetic or hydrochloric acid yields a larce mean f an Albumin, was too small for analysis (0.5
1n'the brine extract, which is insoluble in 5 slightge 9 Okﬂos of oats) but its importance in a study of
acid. Either saturation with sodium chloride or dﬁce. b ea.t for Weyl has undertaken to classify the
water throws down a copious precipitate. The pl.eciu.tl eigz af,t or the manner now commonly adopted for
duced by.water, on standing in the dilute salt solutionp; B origin, and has stated that the extracts of oats
becomes insoluble in 10 P. ¢. sodium chloride brine and in . in 10 }’) ¢. NaCl-solution coagulate at 55° to 60°
4 quently contain a myosin, since the myosin from

sodium carbonate solution,
i L=t borploi g precif e coagulates under these conditions at this temper-
lso states that besides myosin, vitellin exists n these

the proteids from this solution in 10 p. ¢. sodium chloride
. wn by filtering out the coagulum formed at 60° C.

Five pou}1ds of freshly ground oats were treated twice
10 p. . sodium chloride solution, and after filtering, the o the solution gradually to 75%, when a il
ace.

was saturated with commercial but perfectly neutral am
s s s aolor o thio EEUN uble proteid to be described further on, was found,
ed in a 10 p. c. NaCl-solution, to become turbid at

stan(.:e‘s without otherwise affecting their properties. The
precipitate was filtered off, suspended in water and dialyz %0 form flocks at 97°. This then has a coagulation-point
hat of vitellin, but it differs from vitellin, in being

days, until nearly free from sulphates.
itated by sodium chloride even before saturation.

A‘heavy precipitate remained undissolved. This was fil
out and the filtrate and precipitate were separately examing from the experiments above described that the preps
ry little coagulable substance may be highly mis-

ﬁ’z'ltra'te.—When heated very slowly in a test tube, in the
e romd o R ad gives no certain basis for classifying or identifying
ble proteids unless each body is separated from all the

at 58° C.; at 70° C. flocks were formed., Heated to boiling

ﬁltered,.the filtrate gave a strong reaction with Millon’s rea | examined in defail by itself. Weyl did not attempt
SO T et concentrated to a smallig for one prepar;ztion from the Brazil nut (Bertholle-
o o T wmtlall e wero removod. | (U ‘therefore his conclusions based on coagulation-points
her study before they can be accepted.

tion-point of the solution was again taken and found t0 he
te.—The precipitate from the dialyzer, filtered out of

same as before ; turbidity at 58° C.; flocks at 73° C. ‘
tlon was strongly colored, appearing almost black by e Bt considerod, was treated with 10 p. . NaCl-solu-
‘part of the substance which did not dissolve was

light, and by transmitted light a greenish brown. It gave §
and the clear filtrate dialyzed till free from chlorides

biuret and Millon’s reactions ; was not affected by very @
oteid was found to be precipitated. This precipitate

hydrochloric acid but was precipitated by stronger aol
the cold. Fehling’s solution suffered no reduction, either = e Plewterisio
er sulphuric acid.

P to 5%° ,If
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i e obulin thus obtained, 13, had the £
1€8 5 OHO\Ving — First direct extraction with 10 per cent. Sall-Solution.
In IOp I bl'il v Sk
. P €. brine of sodium chdoride it q: 13.
solution, Addition of an : €1t dissolved readily ¢ I II. III. 1. Ash-free.
: equal volume of w : v Lo/ 52.32
produced a copious precipitate, Addit; ater to thig solygs AO0 - -~ 52.23 52.22 a- .
atile . 3 Olny 7.15 6.99 ! 7.19
a lar e pre 1tion of Sodlunl o [ Trialatadetate s == *
250 %ililteglptl'ﬁti e‘l’)@g, before saturation, When, cg;](’llde B 16.92 17.07 16.90 16.95
Ul turbid the turbid; . 1 the gq R .88 .88
gently., dity dlsappeared S ciby 99,66
______________ .20 e, 10 s b
100.00

Very di i
W ;f ‘3}1]1:Hteszlct£;tl“cre(;2 ljlitzrochloric acid dissolyeq the
8 YUpresent.  The addit;

fza;z;aultli(; I}})roe;ntyilltate. Addl?lon of a wery little sodoiznolf
g ;ds.u.bstance n very dilute acid made a :
abundan,t curda 1t10'n .of more sodium chloride threws
i Wy p'rempltate. The more aciq Present,
b i as required to produce 3 Precipitate, 5 ,d ;

on present, the less the amount of acid re’qu?re

Subst,
mOre,‘
hlorid, ydrogen.—1. 3561 gm. gave .6822 gm. CO, = 52.23 p. c. Carbon
light ; = 7.156 gm. Hydrogen.

: >m. gave .8778 gm. CO; = 52.22 per cent. Carbon and .2883 gm.

{oent. Hydrogen.
[. Dumas’ Method—.6225 gm. gave 90.86 c. c. Nitrogen at 18° C.,

5.6 mm. at 22° C. = 16.92 p. c.
Method—.5760 gm. gave ammonia = 11.95 c. c. HCL (1 ¢.c. =

= 19.01 p. c.
m. gave ammonia = 21.54 c. ¢. HCl =16.90 p. c.
22 gm. gave .0513 gm. BaSO; = .00705 gm. Sulphur = .88 p. c.

Dilute solution itri
; of citrie acid j :
like acetic acid and dissolved the I;u‘;;fr (1 $2000) gave peg
. n 1lv r
WIIl;ch Was not coagulated on boiling ce readily to a solyf
rom solution of the sub Pl
i stance in 19 i
acid A P. c. brine, h hl
4 Strt;hrows do'Wn a precipitate which is wholly i,nsou‘;,g;i): '*
biuret.ng sQIutlon Of_ sodium carbonate (the filtrate giving!
i rea.::itlon), and is also insoluble in an excess of dﬁute ‘:
ic j 3
is readi? msof nbfhe' £roed, h%nd 81Ves a precipitate which, at §
ti v Sofuble In very dilute sodium carbonate, but ,the s
0}1;, on standing, becomes turbid :
d 5 - s f
it g e of il o i
T ated proteid,” i oL : .
form i€ irits: an v albumina},)te A4 acetic and citric acids th
The i ;
with cuI;):-ei!E zlstlz 1 gave the usual reactions with Millon’s
in 10 p. c. bri B an.d potash, and with nitric acid. The solu
81° O, .':m(.i at"s])?z‘?f sodium chloride, on heating became turb
solution allowed C. the formation of flocks occurred. The 58
month, sho W(; to stand at summer temperature for more tha
Vented, . ::'1‘:1_ no signs f)f turbidity, decomposition being F
solution Zf th vigg fmlg‘ 0 By drop of a 20 p. c. alco®
ymol. he co 114 . .4 ool
on the next page. R PSR oL thie globuliiy 7

preparation of Globulin was as follows : Five pounds
ats were digested with 8 liters of 10 p. c¢. sodium
tion for 48 hours and pressed out. The residue was
d to the same treatment, The two extracts were
ed, the clear filtrate saturated with pure ammonium
and the precipitate thus produced was filtered off. This
e was found to be completely soluble in 10 p. c. salt-
save a slight turbidity, which was readily cleared up by
€ sodium carbonate solution. It was therefore removed
ilter, suépended in water and dialyzed for 11 days,
he salts were nearly all removed. The precipitate was
and the filtrate and precipitate were separately exam-

—The clear brown filtiate was evaporated to dryness
ng an amber-brown, instead of a greenish-black, resi-
obtained from the first salt-extract.

perties of this residue agreed exactly with those from
extract, the difference in color being due to impurities
onium sulphate used in saturating the first extract.
e.—The precipitate in the dialyzer was found to
8t entirely soluble in salt solution, the trifling residue
by that solvent yielded to dilute sodium carbonate,
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and when thig solution wag neutralized

2"01(1 the se arat d . 01lleS|S t e 0 Ilds ()f ﬁne'glound oats we e
ed s hI‘e p u T
u ne hyp
p bsta ce dlsso

e he cold, three times with 6 liters of alcohol of .9
the 4

ght ]
Ived in 8ol .

i 3 : ossible, the residue

mon galt, » e of | » Pl'ess,ing Out-:ﬁ tlhOm}()).u(%h:Zd?lsm}i chlori’de golution,

The dialyzeq Precipitate wag therefore filtereq, Wagh | three mms:-i :g allowed to stand in contact with' tel:le

decantation with water, aleohol, ether and absolute aleohy ch tlmeThe first and second extracts were united,
dried over sulphuric acid. This body had al] the pr OPertiag ours.

one similarly prepared and already described, 1
of substance were thus obtained and by extractin
with 10 p. ¢. sodium chloride solution, until e
taken up, and Proceeding as just detailed, te
globulin were secured. The yield was

the air-dry oats, The analyses of thig pr

ted with sodium chloride. The Prempﬁai;e
Bamrad found to be but partly soluble in 10 p. c.
k. fore dissolved in solution of sodium (fan'b011a:t;a1
Stlzﬁzeﬁoltered liquid was exactly neéutrahze.d .g;te
(lllich separated the proteti.d aiv E;twlth(;jseﬁ}l)lre?lsater;

ion j

: th(l)r(\)a\lrliflklﬂg;hzz, :ﬁfiargzall y with a})solu.te alcoh(;l,
cv::(s) :h'ied over sulphuric acid. As it weighed only

More PTOtei d

1 gramg mop,
accordingly ;4 $

eparation hepe follgy

OAT-GLOBULIN—Second direct Extraction with 10 per cent., Salt.

Solutg roteid in the oats
o he greater part of the salt‘-‘solgble.fate ”»
i ' been converted into an “ albuminate.
L II. UL I Ashagy p ith Alcohol.
bt OO SR 52.28 5933 ; cted by 10 p. c. Salt-Solution after treatment Aw::?c A
Sydrogen. .00 7.23 .17 b ; :}xijo dium Carbonate Solution and presipitated by Ac
i o UG ST 16.78 16.90 17.01 e
Su]phur ___________________ 89 - 5 ! . b Ash-free.
i SR BTN ALEL LS Stk SN . 52.39 52.48
st e AR 21 B 0000 6.93 9.3k
I e 16.82 16.85
O rocen. .. .57 b1
--------------------- 3.16
Ash.—.8060 gm, gave .0017 gm. ash — 91 p- c. i A o R o
Carbon and Hydrogen.—1. 9894 8M. gave .5545 gm, CO, — 52,98 F I e oo 11 RiiF
and .1883 gm, H,0 = 7.23 P. . Hydrogen, s 00.00
IL. 2190 gm. gave .4209 8m. €0, =52.33 p. ¢. Carbon and .1412 gm. H; g -
.17 p. c. Hydrogen.
a ash =17 p- C.
Nitrogen.—I. Dumag’ Method— 5314 8m. gave 77,1 ¢, ¢, Nitrogen at 18° Gy 3 gm. gaye .0006 gm. as
omster 763.5 m.m, at 29° C.=16.18 p. c.

-H'!/d70y€77. —.31817 gm. gave .6122 gm. 002 =62.39 p. C. Carbon
et 0d—4 39

H,0 = 6.93 p. c. Hydrogen. itrogen at 18° C. Bar-

&m. Nitrogen)— 16,90 p.c Dm:]as’ method—.3220 gm.'gave 41.17 o. 0. Nitrog

: =16.90 p. c. ] a 0 =16.82.p.c.

TII. .9973 gm, gaye ammonia = 20.64 . ¢, ol — 17.01 p. ¢. Nitrogen. R 26° . =16 B g(\ = .004216 gm. sulphur = .57 p. c.
Sulphur.—.8400 gm. gave .0547 gm, Baso, = —T435 gm. gave .0304 Ba 20T

8. gave ammonia = 9.73 ¢, ¢, H(Y (1 c.c. =40

= .007513 gm. Sulphur = -89

2. Extraction, with Salt-Solution after treatment with Alco

PREPARATION 15.

| ON.
ProTEDS ExTRACTED BY WEAK PoTasH SoLuTr
ith Alecohol.
ion after treatment of the Ground Oats with
Since digestion of

0ats first with water or with salt-soluf
altered the alcohol

; “ PreparaTION 16.
-soluble proteid, it wag thought possible e R Lman:;n a}’s,
i 1 u 5
oyed by Kreusler in preparing his “Qazhe(ﬁld o
ds of freshly-ground oats were treated in
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alcohol
of .9 sp. gr. as long as any proteid was r
remo — 52.18 p. c. Carbon and .2746 gm. H,O

resi i
: hldule was digested for some time with 7 liters of
sh-solution. The whole was then thr ot 75 p. ey
own on a g D 1. Dumas’ method—.3577 gm. gave 51.44 c. c. Nitrogen at 18° C.

turbid pere i ;
iy gark?:tlzrzléo::jgﬁt;.stand for 24 hours, leve ang ¢ s wn. ot 20 C. = 1652 p.o.
24 hours, decanted f X Was‘ syphoned off, let stand ' ah method——.5037-gm. gave ammoni

tited Wit,h rom the slight sediment and t} 16.48 p. c. Nitrogen.

YOIy dilute acetic acid. After 24 h then Preciy . gave ammonia = 20.17 c.ce. H
gad so far settled that about two-thirds of thoull‘fq’ the substan 2670 gm. gave .0510 gm. BaS0s = .

e % e liqui
tiocnanht:g' To the remainder, alcohol was added (tlllrllltdl oy
a sp. gr. of .93. On further standing, the 1l the gof

ved 1 om, gave .8651 gm. of COq
= drogen.

a—=—10.1 c. c HCL (1c.c. HY =

al]o &
(1 = 16.40 p. c. Nitrogen.

0070 Sulphur= .81 p. ¢
mparison the analyses of the last four preparations are

together.

=

deposited and N
W re Ita i
strong as transferred to a filter. It was Precipita 5 - ‘

ger alcohol, removed from th vas washed S i 13. 14. 15. 16.

+% P. ¢. potash-soluti e paper and dissolved agajnl§ - 52.32 72.31 52.48 52.45

notibe: fitered ungllon'l. A turbid liquid resulted whic}%am L e o~ oo e i
1l a i . . : . : |

which precipitated ittle sodium chloride had been adde .. 16.95 16.81 16.85 16.63

pitated some of the dissolved proteid. This ded s - 88 89 o1 i

Precpis N gen - - - - - - - 22.66 22.69 93.12 923.19

S &
. .
ate was soluble bo m addl 10Nna potas solution and 1n b I

More salt was therefore added, the near
. ; 1 i '

il::rz(jl; i‘:l;wh process lasted for about s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>