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ture, whether farmer, manufacturer, or dealer, has the right 4,
0 3

province tgq
ren 5
d‘erl «

Station for any assistance that comes within its
Station will respond to all applications as far as lies in its power

{3F"~ Instructions and Forms for taking samples, and Termg for ¢ ]
izers, Seeds, ete., for private parties, sent on application. e

[3F~ Parcels, by Express, to receive attention should be Drepaid

munications should' be dire and |
imp,
T STATION’
NEW HAVEY,

cted, not to any individual officer, but ’s
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of Control herewith submits its Annual Report
sar ending November first, 1891.
mnce to the “ Act Concerning Commercial Fertilizers,”

, samples of all the Commercial Fertilizers selling
ollars or more per ton, offered or exposed for sale in
ut. These collections have been made in ninety-six
many more villages, mostly from the stock on the
arket, and numbered a total of 643 samples, represent-
j ndred and forty-six distinct brands. On these and on
tilizing materials and manures have been made 281
ostly in duplicate. These analyses have been skill-
med under the immediate charge of Messrs. Winton
, who have spared no pains to ensure their accuracy.
revious years the Station has undertaken to test all the
butter, oleomargarine, molasses, and vinegar of which
‘have been desired by the Dairy Commissioners. This
all been performed by Dr. Jenkins, who has also
[ in court to testify to the results whenever called
The number of butter and oleomargarine examinations
unted to thirty-one.

us feeding stuffs have been analyzed or are under inves-
, either at the request of consumers or with reference to
1 and feeding experiments conducted by the Station.
determination of fat in cream by the Babcock method,

Same method has been studied with reference to its use
-gathering creameries, and has been already adopted for
al use in one Connecticut creamery of this class.

esponse to various requests the practical working of the
k method has been exhibited at a number of creameries

e

Several dairy meetings.
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shaxter has severed his connection with the Station to
rofessorship in Harvard University. He will report in
is work during 1891 with reference to quince blight,
scab, etc.
3oard of Control takes this occasion to express its appre-
'of Dr. Thaxter’s distinguished service to the farmers
growers of this State.
¥m. C. Sturgis assumed the duties of mycologist to the
Jin August and has been giving special attention to the or-
oncerned in the fermentations or sweating of tobacco.
inton occupied several wéeks of the early autumn at
ith observations on the curing of tobacco by artificial
 the ““ Snow Modern Barn System,” and is now engaged
'es upon the composition of the tobacco leaf and the
al changes suffered in the process of growth and curing.
iled account of this and other work of the Station will
in the Report of the Director, now preparing.
, bulletins containing seventy-nine octavo pages have been
ring the year and mailed to each newspaper, postmaster,
sretary of a farmer’s organization and to all citizens of the

Very 1 ; :
cODSidiraag]ge }?umbels of daily tests of the individua]
e e herd whose milk was sold to consumer Cowg &
'S
dai gielde W;lnter of 1890-91, to study the variat’- Were Mg
andyt}? ﬂ:s, the value of the different cows for g 10ng
¢ effects of change of ration on th o
of the milk, e quality
Two field experir
periments have been carri ‘
‘ ; ed on p
v lH‘O“reEb’ under Dr. Jenking’ superintenden?;;a thf'} farm o
’ i viz ; 3
A n the cont.muous growth of Indian corn ox; ﬂllz : .
0th under application of farm manure and of € same ]y
tll;zef;, ¢ of commergjg) -
. 1ot : > d
Wieleaty Z?zetshiv ll'lelatn;]e yearly yield of potatoes from tubeps
en the selecti it
course of years, tion of tubers is Practiced
Mr.J. B 3
gardens es. Olt':ott has devoted much time and labor to the fom
i ’Lh' P;mally to that established by him, with t} ° i 3
18 Station, on his farm 3 1¢ COGRy
at South M {
now has a b= ! ; anchester o
o eacton ;’:lodsff ﬂO.IH'lShlng and instructive exhibit of ’awx?:
varieties of grasses i n
and o ; n the purest possi .
Franclé :'; :é)nmderable scale. Mr. Olcott has visitgd I;L)lel:;]i'
secured thence valuable or promising addi 'S
nursery of economic grasses g addiGioneumy
Dr. Osbor i :
e OfSl;Emelhas (.Iev?ted himself during the year to a min
flax zmd of : at:)ummmds or proteids of the seeds of the oats '
’ cotton, and is . : g i
of wheat. i A “inREiigate the albu' wccordance with a vote of the Board at its annual meeting
?I‘he Station corps of chemists has b i b ary last, preliminary measures have been taken to secure
pointment of Mr. Clark G. Voorhees P}e(}egn lncrea.sed by thg on of samples of the varieties of Indian corn which are
n ’It‘l}]le work on albuminoids, e fo assist DI ‘cultivation in this State. The accompanying® circular has
e results of the ¢ Bl o mailed to the officers of all the agricultural societies, farmers’
Indian corn made dur?l;egfui BZ};ar:;Elat;(:;OOfbthe albumiy ﬁnd granges, and to all the ne;gvspapers of the Sta.;e, and to
Chittenden and Dr. Osborne jointl : y Professes e * farmers known to give particular care to their corn crop,
] Y, are in course of publica to invite the sending of samples to the Station. Some

in the America v j
e proposed to PropS s have already been received

abstract of their volum; .
s of tn. Paper for publication in tigu collection is primarily intended for permanent preserva-
the Station museum, but will be at the service of the

report. , :
Osg)orne’si;fil;: ?;pex?Se of this research, so far as materials and$
uring twelve months e X
are ¢ as borné L i At : e
: Spcetned i 8 authorities for exhibition at the Columbian Exposition at
Ag0 in 1893. i

;gistshzafll:en;)f %}? the authorities of the Sheffield Scientific SeB
personal devoti o labo.rat‘ory, and to Prof. Chittenden fO¥ 3
G Lhigl(éré t'o this important investigation, the Respectfully submitted,

atlon makes due and hearty acknowledg WILLIAM H. BREWER, Secretary.

iI‘V pur
J Pa
and qlla

0

"’?-n applied for them.
companying Report of the Treasurer exhibits the finan-

rs of the Station for the fiscal year which ended June 30,

8w Haven, Conn., November, 1891,
* Printed in Report of Director.



REPORT (F THE TREASURER

M H.
5
i» V BRE WER, (70 (ZCC()unt Z’)ll/[z tlle 00)2716(7520113 A

Ew C7 tment 12 )i 9
p S atlo?l fOi t]le SC(ZZ ye(ﬁ e}leN ﬁ&n
€

' , RECEIPT!
From the State Comptroller 0
From the U, g, Treasurer

Analysi ]
alysis fees due Previous fiscal year, collect_e;(i

this year ___ &
Analysig fees of_t_};: -------
i is fiscal
Unclassifieq Receipts _ _C_a year |

EXPENDITURES,
Salaries . State Acc't,
General Taboratare aue il 7777 $5,130.00
ory ex; <
G Yeological expenses . f)enses ....... 1,419.78
'rass and Forage Tnvestionsin. "
(F}‘leld Experiments __ fStlgatlon """ 807.10
2 1~ S b BN T e L B 4
Wadar &0 RS ea st 233.10
Coal T AR fa s e 147.00
The Establishmens (v 25" 0o 484.50
ent,
pairs, ete..____ Grounds, - Re-
Sianon. o 00 e 749.36
;I)‘elephone bl WL : --------------- 188.25
rinting and Engravine 07" 100.50
Stationery ______ g_‘ ¥ _VIng -------- & 708.98
Toauigge’ | 1 ATEG RN 3t 119.28
AaBrRgy ! U010 R e R i s 94.29
Collecting Fertilizers.. .~~~ - 20452
Expenses of the Boarq . " 388.30
Unclassified Sundries 70T 23.10
----------- 219.90
$11,107.96
MeMoRANDUY,

The year’s
a :
¥ ceounts were audited July 315t 1891, by the Stat

Auditor of Public Accounts,

Analysis £
year’s iccou(::s dl&?] e year'but collected this, are placed to th
lieved to pe 01‘1 sal '¢ analysis fees of fertilizers known or DE
: © since May 1st, 1891, ang subject to the Ia

U.8. Acc't.
$6,483.33
5.98
220.91

150.80

638.98

$7,500.00

Iriculy,
305}&,

concerning the gg] :
e of commereig] fertilizers, when collected

be credited to the new account

to justify its publication.
discussion of commercial fertilizers it is found necessary

int annually certain statements regarding the fertilizer

“‘eneral Assembly at its session in 1882 passed a Fertilizer
vhich went into effect September 1, 1882, and which re-
and took the place of all previous legislation on this sub-
The law is still in force without any amendment.

ies of the law may be had on application to the Station.
is specially called to the following requirements.

case of fertilizers that retail at ten dollars or more per
law holds the seLLER responsible for affizing a correct
w statement to every package or lot sold or offered, as well
b the payment of an analysis fee of ten dollars for each
Zing ingredient which the fertilizer contains or is claimed
n, unless the MANUFACTURER OR IMPORTER shall have
d labels or statements and shall have paid the fee. Sec-

1 and 3.
Wation understands ¢ the fertilizing ingredients” to be those whose de-
ation in an analysis is necessary for a valuation, viz: Nitrogen, Phosphoric

id Potash. The analysis-fees in case of any fertilizer will therefore be ten,
¥ or thirty dollars, according as one, two or three of these ingredients are
hed or claimed to exist in the fertilizer.

' The law also requires, in case of any fertilizer selling at ten
IS or more per ton, that a sealed sample shall be deposited
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with the Director of the Station by the MANEF,,
IMPORTER, and that a certified statement of com
be filed with him.

CTURRp

position, etc RVANCE OF THE FERTILIZER LAW.
. 8

cTuRERS who have paid the Analysis Fees as required
aw, and FERTILIZERS for which fees have been thus

A statement of the per cents! of Nitrogen, Phosphoric acid (P20 ) angl
5) an
the year ending May, 1891.

(K20), and of their several states or forms, will suffice in most ca
gredients may be named if desired. 9

In all cases the per'cent. of nifrogen must be stated. Ammonia
given when actually present in ammonia salts, and *
nitrogen ” may likewise be stated.

The per cent. of soluble and reverted phosphoric acid may be given :
or together, and the term “available” may be used in addition to, byt .
of soluble and vreverted. R

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

In case of Bone, Fish, Tankage, Dried Meat, Dried Blood, ete th(;e 3
composition may take account of the two ingredients: Nit : :
Acid. e

For Potash Salts give always the per cent. of Potash (potassium oxide):
of Sulphate of Potash or Muriate of Potash may also be stated. 1

The chemical composition of other fertilizers may be given as found i
Station Reports. 3

Firm. : Brand of Fertilizer.

zer Co., Maspeth, L. L. ‘ Connecticut Potato Fertilizer.
| Acme Fertilizer No. 2.

may
ammonia eqyyj;

J. & Bro., 215 Pearl St., N. Y. ‘L Pelican Bone Fertilizer.

' | A. A. Ammoniated Phosphate.
| Special Potato Manure.

| Special Corn Manure.

i Special Tobacco Manure.

| Pure Raw Bone, Extra Fine.

1 Castor Pomace.

| 4
ilizer Co, 43 Chatham St., | Stockbridge Tobacco Manure.
ass. } i Grain Manure.
¥ Forage Crop Manure.
5 Vegetable Manure.
i Fruit Manure.
Bowker’s Hill and Drill Phosphate.
b Ammoniated Bone Fertilizer.
# Fish and Potash,
s Pure Dry Fish.
L Fresh Ground Bone.
& Kainit.

|
3. It is also provided that EVERY PERsoN in the Stat |
sells any commercial fertilizer of whatever kind or price s
annually report certain facts to the Director of the Expe
Station, and on demand of the latter shall deliver a sam
analysis. Section 4. ‘

rtilizer Co., 27 Kilby St., | Bradley’s High Grade Tobacco Manure.
ass. ‘ “ Dry Ground Fish.
; o Superphosphate. %
| 3 Potato Manure.
‘ LG Complete Manure for Potatoes
[ and Vegetables.
1 3 for Top Dressing Grass and
Grain.
‘ % for Corn and Grain.
i Pure Fine Bone.
3 ke Circle Brand Bone and Potash.
} £ Anchor Brand Fish and Pot-

4. All “conemicaLs ” that are applied to land, such as: Mu
of Potash, Kainite, Sulphate of Potash and Magnesia, Su
of Lime (Gypsum or Land Flaster), Sulphate of Am
Nitrate of Potash, Nitrate of Soda, etc.—are considered t0
under the law as “Commercial Fertilizers.” Dealers in &
chemicals must see that packages are suitably labeled. 3

must also report them to the Station, and see that the & “ « o ?Sh'l A. Brand Fish and
{ ; x | % riangle A. Brand Kish an
- fees are duly paid, in order that the Director may be 7 POtgz‘Sh'

| B. D. Sea Fowl Guano.
| Original Coe'’s Superphosphate.
| Farmers’ New Method Fertilizer.

discharge his duty as prescribed in Section 9 of the Act.

It will be noticed that the State exacts no license tax either for 7
dealing in fertilizers. For the safety of consumers and the beﬂeﬁto'-
manufacturers and dealers, the State requires that it be known what 15
for sale, and whether fertilizers are what they purport to be- 0
in view the law provides, in Section 9, that all fertilizers
requires the parties making or selling them to pay for these anal
State itself paying in part by maintaining the Experiment Station-

, C., Southport, Conn. A1 Fertilizer.

_’ 0. of Cfanton, Baltimore, Md. | Special Potato Manure.

i
|
be analy’ ‘

< in par Janiel T., Tiverton, R. I. | Pure Dry Ground Menhaden Guano, (A)
yse 3 :

| Church’s Special Fertilizer, (B)
bl Standard Fertilizer, (C)
«  Tish and Potash, (D)

| Acid Fish.
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Firm.

Coe, E. Frank, 16 Burling Slip, N. Y.

Colléier White Lead & Oil Co., St. Louis, |
0. = i

Cooper’s, Peter, -Glue Factory, 17 Bur-
ling Slip, N. Y. i

i Crocker Fertilizer & Chemical -
o i R e

Cumberland Bone Co., Portland, Maine.

Danbury Fertilizer Co., Danbury, Conn.

Daerilllg, L. B. Fertilizer Co., Pawtucket, |

Davi i
a;Il,ng{? Fertilizer Co., 121 Front St.,

Downes & Griffin, Birmingham, Conn.

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

Hewitt, A. F., Groton, Conn.
Hull, H. C., Meriden, Conn.
Kelsey. E. R., Branford, Conn.

Lister’s Agricultural Chemic:
Newark, N. J. A i

THE CONNECTICUT AG‘RICULTURAL

Bone, Fish and Potash.

Luce Bros., Niantic, Conn.

Brand of Fertiligey

Ground Bone and Potg.
High Grade Phospllathh
Alkaline Bone. y
Gold Brand Excelsi
Potato Manure. T

& Peruvian Guano Co.,

uang,

Castor Pomace,
Pure Bone Dust.

Ammoniated Bone Ph
P'otato, Hop and Tobagig};‘;& 7
V egetable Bone Superphos }?
Special Potato Manure, P
Pure Ground Bone.
iiagara Phosphate.
mmoniated Practical §
Wheat and Corn Phospl?al;ger
New Rival Ammoniated Supérp 0
Buffalo Superphosphate, No, 9,
Queen City Phosphate. ]

iddlefield, Conn.

Cumberland Bone Superpl at

Cumberland Potato BPerLIi)lil;:sh ket iy
Ground Bone. R Oonn.
Animal Fertilizer. e
Fine Ground Bone.
Extra Bone Phosphate.
Potato and Root Crop Manure.

ton, Bridgeport, Conn.

Special Favorite Fertilizer.

Ground Bone.
Great Hastern General Fertill
Grass and Grain. ; |
Great Eastern Vegetable, Vine
hacco Fertilizer. ]
Great Eastern General PhOSP
Oats, Buckwheat and Seeding

ok

Oak Lawn Ground Bone.
or Co., Box 3121, N. Y.

Ground Bone.

Ammoniated Dissolved Bone-
Potato Fertilizer. ¢ L
Standard Superphosphateé ©

Celebrated Ground Bone:

Ground Acidulated Fish Guags

EXPERIMENT STATION.

or & Oil Co., The, Milford,

The, 7 Exchange Place, ! Quinnipiac
“w

Co., 10 South St., Balti-

The, Rockfall, Conn.

17

Brand of Fertilizer.

Potato Manure.
Complete Manure for Light Soils.

Complete Manure for General Use.
Tobacco Manure, Connecticut Brand.
Fruit and Vine Manure.

Peruvian Guano.

Corn Manure.

Complete Manure, “ A ” Brand. |

| Fine Dissolved Bone.

Tobacco Manure, Wrapper Brand.

| Seeding Down Manure.
| Grass and Grain Spring Top Dressing.

IXL. Ammoniated Bone Superphosphate.

E
‘, Pure Ground Bone.
| Flour of Bone Phosphate.

«  Ammoniated Bone Phosphate.
‘ «  Fish and Potash.
1 % @round Bone.
\

Co., Bridgeport, Ct. l Chittenden’s Complete Fertilizer.

| Self Recommending Fertilizer.

i
| Castor Pomace.

| Ground Bone.
[
| Bone Fertilizer.

Phosphate.
Potato Manure.
4 Phosphate, (Pine Island
Brand).

;¢ Market Garden Manure.
o Fish and Potash, (Crossed
: Fishes Brand).
4 Fish & Potash (Plain Brand).
s Dry Ground Fish.
$ Bone Meal.
| Sulphate of Potash.
| Muriate of Potash.
Blood Bone and Meat Tankage.
Nitrate of Soda.

Standard Fertilizer.

High Grade Farmers’ Friend.
Figh and Potash.

Samson Brand Fertilizer.

New England Favorite.
Mayflower Fertilizer.
Pilgrim Fertilizer.
Special Potato Fertilizer.

‘ Ground Bone.
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Firm. [
“ Brand of Fe?‘tz'lz'zer_

Rogers & Hubbard Co., Mitjdle}iown, Ct. | Pure Raw Knuckle Bop,
! ‘ Pu]rebGround AX Bone ¢ Flo
S 1 : S :
i ng?chg(ggtgggdﬁagn%‘f- pasz year 281 analyses of fertilizers and manurial
| w. 3 3 5 s 4 ]
1 Corn FOI‘mUI; Formy ts have been made at this Station. A classified list

‘“

yen on page 26.
small number were examined for private parties and
Jxperiment Stations to compare and test methods of

gl

. ANALYSES OF FERTILIZERS.
ur,

Sanderson, L., New Haven, Conn, | Formula A, Mixed,
- j Fine Ground Bone,
Pulverized Bone and M
f Blood, Bone and Meat, e
| Nitrate of Soda.
| Sulphate of Ammonia,
| Muriate of Potash,
| Sulphate of Potash.
| Fine Ground Fish. |
| Dissolved Bone Black.

n has been fortunate in again securing the skillful
r. Dennis Fenn of Milford and Mr. F. R. Curtiss of
its Agents to collect samples of fertilizers from all
he State.

entlemen during April and May visited ninety-six
1 a considerably larger number of villages, distributed

L \
Shlgemaker, M. L. & Co., Philadelphia, | Swift Sure Superphosphate
a. [ Swift Sure Bone Meal, {

Stewart, W. D. & Co., Boston, Mass. ‘ Soluble Pacific Guano,
j Special Potato Manure,

Wilcox, Leander, Mystic, Conn. “ Ammoniated Bone Phosphate, IR (v 0 N e O TS 19
Potato Manure. 3 6

High Grade Fish and Potash, . .~ TTrtrorormommTTmhmTeTmTIIIOT
Dry Ground Fish Guano. dCO R RN RS I G };

1 vl - 75 16 [0 1 B 80 J e R
W;B;aglts %Clérk Fertilizer CO'? 81 Ful- J Americug Superphosphate_ RIS AL 8 011 5t s Rl 0 T T D VR L A 10
e “  Potato Manure. A Fiven' Co 18

@ - 1 SLL LY LRt ELL IR B R BUE RN Sl b P S
High Grade Special. 1d C 16

“  Bone Meal. 3 ‘ R R R R e P e s s R et
Royal Bone Phosphate. ] ey R B R R I R T SRR A RS DR LS S ALY
96

Wilkingon & Co., 52 Williams St., N. Y. | Economical Bone Fertilzer.

dred and forty-three samples were drawn representing
ed and forty-six different brands.

way one or more samples were secured of nearly every
fertilizer which is offered for sale within the State,
veral samples of a single brand were drawn in different
' the State the analysis was performed, not on any single
‘but on a mixture-made of an equal weight of each of the
samples. Thus, it is believed, the average composition
00ds is more fairly represented than by the analysis of
le sample.

tation agents are instructed in every case to open at

8 of a sampling tube which withdraws a section or core
the entire length of the bag or barrel.
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As a rule, the Station will not analyze samples—

)56 CONCERNING THE ANALYSIS OF FERTILIZERS AND THE

) .
L. From dealer’s stock of less than one ton,
- VALUATION OF THEIR ACTIVE INGREDIENTS,

2. From stock which has lain over from last season |

3. Fro{n stock which evidently is imp;'operly st'
In bags lying on wet ground or expoge
weather, etc.

REVISED.

is the most rare, and commercially the most valuable fer-

Oredi .
d o ¢

ent.
gen is indeed universally abundant in the common air, but

its effects in nourishing vegetation are as yet obscure.
itrogen is the nitrogen of animal and vegetable matters,
' chemically united to carbon, hydrogen and oxygen. Some
_organic nitrogen, as those of blood, flesh and seeds, are highly
fertilizers ; others, as found in leather and peat, are compara-
yw in their effect on vegetation, unless these matters are chem-
ntegrated.

a (NHs) and nitric acid (N,O;) are results of the decay of
rogen in the soil and manure heap, and contain Nitrogen in
active forms. They occur in commerce—the former in sul-
ammonia, the latter in nitrate of soda. 17 parts of ammonia
of pure sulphate of ammonia contain 14 parts of nitrogen.
of pure nitrate of soda also contain 14 parts of nitrogen.
HORUS is, next to nitrogen, the most costly ingredient of Fer-
in which it always exists in the form of phosphates, usually

principles and data upo 3 i ili -
pon which the valuation of fertilizers ‘calcium, iron and aluminum, or in case of some ‘‘superphos-

based, a k B :
» & knowledge of which is essential to a correct understar ‘in the form of free phosphoric acid.
le Phosphoric acid implies phosphoric acid or phosphates that

ly soluble in water. It is the characteristic ingredient of Super-
s, in which it is produced, by acting on ¢ insoluble ” or ** re-
* phosphates, with diluted sulphuric acid (oil of vitriol). Once
corporated with the soil, it gradually becomes reverted phos-
wid.
‘ted (reduced or precipitated) Phosphoric acid means strictly,
ric acid that was once easily soluble in water, but from chemi-
has become insoluble in that liquid. In present usage the
nifies the phosphoric acid {of various phosphates) that is freely
by a strong solution of ammonium citrate, which is therefore
analysis to determine its quantity. ‘‘Reverted phosphoric
plies phosphates that are readily assimilated by crops.
nt investigation ténds to show that soluble and reverted phos-
»acid are on the whole about equally valuable as plant food, and
'ly equal commercial value. In some cases, indeed, the soluble
tter results on crops, in others the reverted is superior. In
tances there is probably little to choose between them.
ble Phosphoric acid implies various phosphates not soluble in
'Or ammonium citrate. In some cases the phosphoric acid is too
tble to be readily available as plant-food. This is especially true
' erystallized green Canada Apatite. Bone-black, bone-ash, South

The Station desires the codperation of farmers, farmepe 1
.and granges in calling attention to new brands 0}' fertile’rs iy
' securing samples of all goods offered for sale A]llzem’
drawn.by other than Station agents must be dn‘a;vn in sell
ance .w1th the Station’s Instructions for sampling, an 1111 o
certified, if the Station analysis is desired. A cgo,p (f i
structions and blank certificates will be sent on api)l)i’c:ti -

S.amples are analyzed as promptly as possible in theon'd ,
Wwhich they are received. As soon as an analysis ig com;))ll; ¥

Zo tlhe T‘anufacturer, in order that there may be opportunity
Xplanation or protest, if desirable, befo
. . re ) 1

lished in the Bulletin, ; : e i
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Caroli

o ;rn(i' ﬁ?&k and Navassa Phosphate when in coarg

i e e repl}te as fertilizers though good res Ie i
rom their use, Whe_n‘z;ery Jinely pulverlilz:la(fe

g-VALUES FOR 1891 OF FERTILIZING INGREDIENTS IN RAW
MATERIALS AND CHEMICALS.

ge Trade-Values or retail cost per pound of the ordinarily

more often act well, o g :
. ) Speclally in connecti s
Ltéirregetall)leb matters. The phOSphathg? (v;:lt}} abundance of
Y 1nsoluble o 7 cium in ¢ : |
envelops it ; but’ v:ﬁziui; of the animal matter of the ll)iw forms of nitrogen, phosphoric acid and potash are as follows:
remains in essentially ¢ e“atter decays in the soj th e Cts.
“Thomas-Slag” and‘y‘f cti} reverted” form, * The ph,os }e 2 peri i,
o rand Ca ’ Phorjg It monias saital 0L LIl o L e e gLl 18%
up b yman’s Phosph. B3 e
Db by crops. Phate ” jg fl'eely e L e U O DR LA 3 eh T A A R 1414
¢ nitrogen in dry and fine ground fish, meat and blood.... 154
15

Phosphori id i
¢ acid in all the Stati
drous phos S e Station analyses is rec '
anhydll‘)ide ];hh(z::;ha(n‘d ” (P10s) also termed among chell;O.ned as a8 in cotton seed meal and castor pomace
4 Ooric oxi : .
Porassruw is the const}iztlde’ and phosphorus pentoxide in fine bone and tankage............ccccceeeeen 15
liness. In plants, soils anl:ieli't of Fertilizers, which ran ks thi int fine medtum bone and tankage. ._....-....- 12 4
salts, such as Chlo’rid - fertilizers, it exists in the form Cl in medium bone and tankage. .. 914
etc. Potassium it Il? (MUrla,te), Slﬂphate, carbonate - tof va in coarser bone and tankage. .. ... e ooceee- 7
3 1tself ig scari ) rate, g p A i
Poiash Sig‘niﬁes the e I;)eliknowr% except as a Chenlical éu : ; in hau‘,‘h()m shavings and coarse fish scrap.... 7
(K10), which is reck ohild thce 1OWn in chemistry ag Potassin sphoric acid, soluble in water.... ... ool 8
as e SO LTS :- m i i i B e L %
ashes” and “ potash salts.” Tn t;alua'ble fertilizing ingredient of 4 }n;mmomu(zlnﬁc;trf?tcb___._ e Z
and is most costly in the form of ese it should be freely soluble in wa fu rygmufl L R R R T g‘
muriate (potassium chlops sulphate, and cheapest in the fopn in fine medium bone and tankage....... %
The Valuation, f F(') vy 9 in medium bone and tankage............ 4%
OJ a Fertilizer, as $ ;
i . racti : . in coarser bone and tankage.-............ 3
calculating the refq; Trade—vah‘te p sed at this statio n, consist . : .
or cash-cost (in raw material of 3 h as high-grade Sulphate and in forms free from Muriate
3 (TR 158 Ve [ Ty 1 S S ST L SR B PR RS S8 S S 5%
414

quality) of an amount ;
: of nitrogen, ph . ;
tollblh ai Col;talned in one ton of gle feli-ti(;?;)e}i'onc aeid and ol
aster, li %
tilizers hra’,v;nzr:rist:%});i)ﬁ: nure}f nd nearly all of the less expensive
. es, whi : &
lcaj! composition, but guanos, su;:;;(iz: IIO Elose rela'tlo-n to their ¢l setts, New Jersey, and Connecticut, for use in their respective
Which $30 to $50 per ton are paid dept;lll)dla ﬁs = Sunlla.r articiy aring 1891. They are the average prices at which, during the
on the three substances, nitrogen,, phosphof.-mﬂy for their trade-ve ths preceding March last, the respective ingredients were re-
are comparatively costly and steady i o acid and potash, cash, in our large markets, in those raw materials which are
pound of these ingredients ig reckonez fln o tmi ular source of supply. They also correspond to the average
of the standard articles which furnish t}:()m (o onrrent matHu e price for the six months ending March 1st, plus about 20 per
;l'c}llefcon'symer, in estimating the l‘easoit:bgz OOII;Ime;-ce. for hi ase of goods for which we have wholesale quotations. The
grade fertilizers, should add to the Trade-valye OI} tchee a%OI;:ynao o s obtained by use of the above figures will be found to corres-

‘as muriate

materials, such as :
Muriate of Potash,
Sulphate of Potash,
Plain Superphosphate,
Dry Ground Fish,
Bone and Tankage,

Iphate of Ammonia, la,

found in New Enpl
follows : gland, New York and New Jersey markets, aré

Ground South Carolina Rock.

80lved from 2 grams of the unground phosphate previously extracted with

r, by 100 ¢. ¢. neutral solution of Ammonium Citrate, sp. gr. 1.09, in 80
Commonly called *‘ re-

i
B
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ns of the valuation and selling prices of a number of

VALUATION o
F SUPERPHOSP
HATES, SPECIAT, MANUREg AND zers will generally indicate fairly which is the best for

FERTILIzr?IgS'OF HIGH GraDpE, M
The organic nitrogen j ' aluation is not to be too literally construed, for analysis
of nitrogen in raw fnat:,-n‘;fl ese classes of goods is reckoneq ¢ de accurately what is the form of nitrogen, etc., while the
Insoluble Phosphoric Xci; i(;frzh]i best quality. % the p  condition of a fertilizer is an item whose influence cannot
is rated at 43 cents, if stuffie; 7 e 5 ! i rightly expressed or appreciated.
combine with it t;f) msaljiiment-cmorme 18 present j above first-named purpose of valuation, the trade-values of
than will combine with ﬂin urlllate.‘ If th ne elements which are employed in the computations should
reckoned at 54 cents i pouzdc lorine, then this e as possible, and should be frequently corrected to follow
In most cases th g of the market.
e val
and Specials falls below ltlizlont O-f th? Ingredients in Superphogh ond-named use of valuation frequent changes of the trade-
retail price of these g0ods. The :i; vantageous, bec:tl}l]se tvl:o filﬁzilizerslca?not be c(:imé)areg
. relative money-worth, when their valuations are deduce
ent data.
leads to the conclusion that the trade-values adopted at
g of a year should be adhered to as nearly as possibly
at the year, notice being taken of considerable changes in the

XCess of Potgg

ia;l-ticles and selling ¢
age and transportation commigsi agging or barreling. ¢
inter. ; > sion to agents and d y 8, &
est og u.westments, bad debts, and finally, prof;tzl'ers, long creg :
at the avers n order that due allowance may be made therefor.

from $3.00 tog (;4 ricultural value of a fertilizer is measured by the benefit
from its use, and depends upon its fertilizing effect, or crop-

ower. As a broad, general rule, it is true that Peruvian
phosphates, fish-scraps, dried blood, potash salts, etc.,
agricultural value which is related to their trade-value, and
determines the latter value. But the rule has many excep-
lin particular instances the trade-value cannot always.be ex-
 fix or even to indicate the agricultural value. Fertilizing
pends largely upon soil, crop and weather, and as these vary
se to place, and from year to year, it cannot be foretold or esti-
ept by the results of past experience, and then only in a

values per to - y ‘
5 n of the several ingredients and adding them togethes ind probable manner,

ton.

we s g
tho ;5;1111'329(1)%7 (;lo.rtn.pute the nitrogen-value of each grade by multi
Tooth of that : (liOgen By t on, by the per cent. of each grade,
nitrogen in thpli‘:o ?Ct’ multiplying it by the trade-value per poun
cents. Summ?n gmdi’ and taking this final product as the re
together with thg up the separate values of each grade thus ob
computed, the ¢ e values of each grade of phosphoric acid, siniié
e » the total is the Valuation of the sample of bone.
1 ’i‘g Se;ls of the “ Valuation” are two-fold :
corz;.modsit; v:)fwtl;efiher 4:glven lot or brand of fertilizers is worths
than the valuati i b b coste K6 glie selling price is nob &E
is reasonable I?n,] the purchaser may be tolerably sure that the @
higher than .th he S_e“‘n_g price is twenty to twenty-five Pet &
Hon ui ihs COste valuation, it may still be a fair price; but i1 P2
the economy of iI:: ;f:;gh:;s.eeds ATl tion thers is reCu



-

Sl

26 THE CONNECTICUT AGRICULTURAL

CLASSIFICATION OF FERTILIZERS ANALYZF
» JD"

] Tl.le fertilizers and manurial waste products anal
tation laboratory from November 1st, 1890, to
1891, were as follows :* , j

Ra v
W MATERIALS COMMONLY USED IN MIXED FERTILIZERS

1.  Containing Nitmggn as the Chief Valuable Ingredient.
Nitrate of Potash ‘
Nitrate of Soda

3. Containing Potash as the Chief Valuable Ingredient.
High Grade Sulphate____._________

Douple Sulphate of Potash and Magnesia
Muriate of Potash

MIxED FERTILIZERS.

Bone and Potash___..__.__...__

Nitrogenous Superphosphates and Guanos
Special Manures

Yzed at
NOVember

v MATERIALS OF Hicu-GRAD

. gent.” of nitrate of soda equivalent to 15.8 per cen

EXPERIMENT STATION. 27
nalyses are discussed in the order above given. In all
re the contrary is not stated the samples were drawn by
‘the Station from stock in dealers’ hands. The regular
ver possible. In many cases the

ces are given where
: hasers have been less than those

prices paid by puc

15

& CONTAINING NITROGEN

As THE CHIEF VALUABLE INGREDIENT.

NITRATE OF SODA.

s of Soda is mined in Chili and purified there before

It usually contains about 16 per cent. of nitrogen,
2t to 97 per cent. of pure nitrate of soda. It contains

little salt and some moisture. The usual guarantee is
t. of

. Sold by L. Sanderson, New Haven. Sampled by E. F.
son, Warehouse Point.
). Sold by L. Sanderson, New Haven. Sampled by Station

, From Quinnipiac Co., New London. Sold by Olds &

Hartford. Sampled by Station agent.

! ANALYSES. :
i 3126 3140 3214
B i as e e e 2.32 2.40 1.46
................................ 51 .66 .32
phate of S0da ..--cceommmaomno-- 41 .59 12
ters insoluble in water.-.-.---.---- 14 19 .35
e Nitrate of Soda..-c-cecccmnnn- 96.62 96.16 97.75

100.00 100.00 100.00
15.94 15.87 16.13

o) SRR SRR EE $50.00 $50.00 $50.00
Nitrogen costs per pound in cents 15.7 15.7 T8.8

SULPHATE OF AMMONIA.

is article, now made on a large scale as a by-product of

orks, usually contains over 20 pe
alent of from 94 to 97 per cent. 0

r cent. of nitrogen, the
f sulphate of ammonia.

The usual gnarantee is 25 per cent.

is chiefly moisture.
er cent. of nitrogen,

monia, which is equivalent to 20.6 p
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but commere;
cial sulphat .
than that quantity, phate of ammonia ¢

3131. Sold b i
' y L. Sand
Th301mpson, Warehouse Poierfzon’ ik i
e 37. Sola by L. Sanderson New H
bk A aven,
3185. From Qu ipi .
‘om ‘Quinnipiac C
b ,_ p 0. Sold by 014 i
ampled by E, F. Thompson, WZrehojs‘e&P‘Zhlpple’ 1
Ing,

3215 F]‘Om Q £ s
) . unnipiac Co, Solq
ford, Sampled by Station agent, i s Whipple,

0
mmonly Contgjng:

ANALYSES,

Nitrogen _
e Sy pERE T Rl 20,53
(];ngzlvalent ammonia.______ 24.92 22;);::’) ik o
Rt 5 : 25.0
il LA - $72.00  $12.00 ®
ogen costs per pound I
in cents

............... 17,5 17.4 17.4 17.3

CorToN SEErp MEAL,

asThe seed of the cotton plant, after
81; C.lse.:s through a mij] which hulls or
€ 18 ground and the oj] expressed

burned for fuel in th

from 20 ¢ 3
0 per cent, of
: . otash e p
SometlmeS, however, hlllalls » 27 alko used as a fortilisens

makin 4 1 W
. g undecortlcated meal ¥ hich contains co S- 1
n ldel‘ab

rate as g fertilizer,

3163 and ‘
Pled by Eugseiggfg Sold by Olds & Whipple, Hartford. Sat
dark brown colo "own, Poquonock. Thege samples were Of #
g thoroughly « decorticated ” or freet

p ;
rom hulls, which explains the lower values

31 - 1
64. “No. 1 Fort Smith.” So1q by Olds & Whipple, Ha rt
, Hat

ford.
1 Sampled by Eugene Brown, Poquonock

3167. '
Sold by I. 1, Spencer, Suffield, Sampled by W G

Viets, Thompsonville,

Sampleq by”‘

wrehase.

3131 3137 !
3185 i P
" ad than in the decorticated meal.

ginning to remove the by
decorticates it. The hull

pl‘esses I'S used as a [¢] 00 ll u é
attle f d aﬂd fel‘t“.izer Th
A e ulls a

e oil factory and the ashes, which conta

). From Bowker Fertilizer Co., Boston.

Sold by Eli T. Hough, agent, Poquonock.

,‘ . Holcomb, Poquonock.
. From H. J. Baker & Co., New York. Sold by W. F.

and seed are ground togethe ?°‘: East Hartford. Sampled by Station agent.

R Al $20.00 $19.50

EXPERIMENT STATION. 29

ANALYSES.

3163 3209 3164 3167
4.36 4.23 7.56 6.64

L9 1.83 3.26 2.98

phoric acid __.______...
B liin 1.53 1.49 2.00 1.86
R $24.50 $24.50 $27.00 $26.50
gen costs per pound
R S F 23.3 24.0 13.4 15.3

] g %e. and b3c. per pound respectively for phosphoric acid and potash.
wo samples of undecorticated meal though costing $2.50
ton than the decorticated were very much less economi-

In them nitrogen cost about ten cents more

CASTOR POMACE.

sround residue of castor beans from which castor oil has

). Sold for L. Sanderson, New Haven, by J. C. Eddy,

Sampled by C. P. Case. -
Sold by A. D.

‘ Sampled by Thomas J. Stroud, Shaker Station.
Sampled

Made by Red Seal Castor Oil Co,, St. Louis. Sold by

Whipple, Hartford. Sampled by Station agent.
2. Made by Collier Castor Oil Co., St. Louis. Sold by F.

‘nh, Hartford. Sampled by Station agent.

- ANALYSES.

3115 3150 3208 3218 3346 3352
5.117 4.77 5.26 4.89 5.40 5.37

315 ree ti tha ! “1s0 ) l1i8e

1.08  1.07 1.06  1.09 1.00 .88
$18.50  $20.00 $20.00

)gen costs per pound
3 15.2 15.2 15.2 15.7

Ulowing 7c. and 5jc. respectively for phosphoric acid and potash.
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II.
I. Raw MatreriaLs oF Hicu GRADE CONTAINING P
H
Acip. E

-

“ ODORLESS PH » ' k 4 o
OSPHATE. julphates 1n their fertilizers.

3190. A sampl : . :
g ple of this material was dra
chased of Jacob Reese of Phila., by J. H. Ive‘:I:)ffrI(;[:nitock

ury, |

-

DIsSOLVED BONE BLACK.

perphosphat
om the sugar refineries with oil of vitriol

31

vt,es this double superphosphate will be very acceptable
y . gobacco growers who desire a quickly available phos-
at object to the presence of much free sulphuric acid or

e made by treating waste and spent bone

which renders

’ ANALYSIS,
Soluble phosphoric acid. ... __.__ i
B R Ty None, 11 of the phosphoric acid soluble in water.
Insoluble phosphoric acid___________“_:::: """"""" 6.36 Sold by L. Sanderson, New Haven. Sampled by E. F.
L ol N B < 2} l 1, Warehouse Point. i
CoAk! e Hug <GS 1T AT S0 P AT i~ 7" 23.37 . Sold by L. Sanderson, New Haven. Sampled by Station
"""""""""""""""" $25.00

This is Basic Slag fr
g from steel works. It wil rdly '
use as a fertilizer at the price quoted aboveWI el

_ Sold by Olds & Whipple, Hartford. Sampled by E. F.

If Basic Sla
g could be purchased cheapl .

well worth % PLy enough it would o ,

I aVOidt } }’:he attenflzlon of those tobacco growers \\,rho “ai8 NALYSES
e use of a : i 3132 3133 3184
their land. e Vi s aall qua.nmty of Slllpha Jluble phosphoric aidil il o 15.58 16.24 16.40
verted phosphoric acid ... ------ .06 .10 .23
.06 .09 none.

D soluble phosphoric Aol
OUBLE SUPERPHOSPHATE.,

; 3406. This walls ] )&% Per ton - - --n—ocmmmem oo
Chemical Co oxfn?;:lltlia ; ‘S- made by the American Phosphat§ luble phosphoric acid costs
‘ more, Md., and the manufacturers state ~ per pound in cents..------- 8.3 7.95

berll‘rﬁtroduced into Connecticut the coming season
e sample sent by the manufacturers as fairly represen

the goods is a fine, dr S : : e
el i , dry grayish material having the follo k

DOUBLE SULPHATE OF POTASH AND MAGN

Bulphuneiaaldste N0 B

Moisture at 100° C shate of magnesia, chlorine equivalent to

s of moisture.

son, Warehouse Point.

i It will be seen that this material contains nearly tW© and 8
Gy I.mwh p_hOsxphol-;c acid as dissolved bone black &
comparatively little sulphuric acid. If it can be boughtv

nt.
7. Sold by Olds & Whipple, Hartford. S
Son, W arehouse Point.

§26.00  $26.00  $26.00

7.92

w MaTERIALS OF HIGH GrApE CONTAINING PorAsH.

ESIA.

‘material is usually sold as ¢ sulphate of potash ? or “man-
8,” on a guarantee of “48-50 per cent. sulphate,” which
alent to 25.9-27 per cent. of actual potash. Besides some
jer cent. of sulphate of potash it contains over 30 per cent.

3 per cent. of

0 salt, a little sulphate of soda and lime, with varying
8. Sold by L. Sanderson, New Haven. Sampled by E. F.

Sold by L. Sanderson, New Haven. Sampled by Sta-

ampled by E. F.
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ANALYSES.
Potaabiblh il Ll ‘":til : f s
Equivalent sulphate of potash::::: ;9'2 52722
Cost per ton Z ' ‘
..................... $30.00
Potash costs per pound in cents 5.6 $;0§00

MURIATE OF Porasg,

Cf)mmercial muriate of potash con
muriate of potash (potassium chloride)
common salt (sodium chloride), and 4 pér

I_t 18 generally retailed on a guarantee o
which is equivalent to 50.5 per cent. of a

3127. Sold by L. Sanderson, New Ha
Th3o;§};son, Warehouse Point,

. Sold
el by L. Sanderson, New Haven,
3?17. From Quinnipiac Co., New London
Whipple, Hartford, Sampled by Station agen.t.

ANALYSES.
B 3127 3134
__________________________ 49.60° 50.62
Costiparitonz. a vl L oLy il $42.50
Potash costs per pound in cents 4 2

IV. Raw MATERIALS ConTaINING
Acip.

BONE MANURES.

The terms "‘ Bone Dust,” “Ground Bone.” ¢ Bone Meélﬂ
applied to fertilizers, sometimes Si,o'nify material 1
clean and pure bones ; in other ca:es these terms.
or moist bones which have
cooking, with more or 1esS h
! n from garbage heaps, with |
again they denote mixtures of boné *

m .
eat and other slaughter-house refuse which have been ¢0%
dr

113 Bone b
from dry,
to the result of crushing fresh
thrown out either raw or after
tendon, and grease—and if take
or soil adhering;

steam- i ;
tanks in order to recover grease, and are then

tains abont 80

15 per cent, op
cent. or more of w
£ 80 per cerit, mpy
ctual potash, 3
ven. Sampled by

Sampled by

Sold by Ol

Nirrogen Axp PHoSPH

EXPERIMENT STATION. 33

1d as “tankage ;” or, finally, they apply to bone
large share of the nitrogen has been extracted in
afacture. The nitrogen of all these varieties of bone
in the same state of mechanical subdivision has

same fertilizing value.

1. Sampled by Station Agents.

4 to 36 are tabulated 20 analyses.

f ‘these, No. 3199, Lister’s Ground Bone, is a mix-
‘with salt-cake.

ge cost of the other 19 samples is $33.66 and the
luation $35.58, showing a more satisfactory agreement
st and valuation than in former years.

3176 Ground Raw Knuckle Bone, and 3177 Pure
X Bone, both made by the Rogers and Hubbard Co.,
and sampled by Station agent from stocks of the
d Wood Co. of New Britain, and A. E. Kilburn of
ford, were analyzed with the results given below.

re not included in the tables for the reason that the
rers objected that the mechanical condition was very
from that which their goods had generally shown, and
e sieves were used in screening as formerly, they felt
some error had been made. ;
‘samples of the same brands were accordingly drawn

per gg

3217

$43.00
4.18

ANALYSES.

Mechanical Analyses.

3176 3177
maller than % inch _.__ o _cmeoaanoo- 58 30
am, smaller than 3l inch__. _........ 42 30
&maller than v inch . oo cooacaaoaooo Ay 25
86 larger than v inch. ... - ....._.... oL 15
100 100

» Chemical Analyses.
................................... 4.06 4.55
Bl L abaliie b s ol om i b it e 25.20 20.89
L RS T e AT O $43.26  $32:84
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CONNECTICUT AGRICULTURAL 1 EXPERIMENT STATION.
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Thi : . =2 i Lol ¥ ol g o G o
. This name is properly gpplied only to the sedj e - - " - " - - -
In tanks where : €diment, T . = el e | | R Sl
meat serap with some b i €maj e =t e s VR Sl —
rate the fat. After béiling or superh One 18 rendereq o 528 SR e AT i Sl R
i erheatin h Se 2 S
rises to the surface of th P 8 With steap,
e water and is p » the ]
off, s emoved, t N | g & B et S A L e R L A e
Suc’:gnd t;he'sftthn’gs at the bottom are dried and,solll; Soup ig -z LT 'y s d s
material contains as Jar as tanka, ’ .
than of phosphoric acid Bufet;:: lr?;ger perlfentage 8 e Pt R L RN -
appli : 3 me tankage
ffagd ) mlxture_;s that consist largely of boneg:;n(;sdals ~
g Y In composition from pure bone, 3 N - R R A R
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L. Sampled by Station Agent. 3
3 5 - S~ R R - R R R e
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3135 B # lpple Hartf o & ALl g e, TR S : ® « +
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2. Manufacturers Sample and Samples drawn by private S IR AT T L or bt (s
- TG SR Lo QR e AR S
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B " » ' =] ' — Il | : :
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DRIED AND ACIDULATED DRIED Fisy
x 7 CHEMICAL ANALYSES.

t -3351' Bowker’s Dry, Fish. Sampled by manyg |
ained 7.93 per cent. of nitrogen, equivalent to L o wigy e il oy (o
ammonia. : 9.63 per 4 - - AR 1.48 b 8 e
3219. B e T : i : B - 15 19
TR fFOWkel. ¢ Dry Fish. Sampled by Station ‘ . 3.93 2.94 2.84 2.22 2.91
= of F. 8. Bldwell, Windsor Locks, and Bucklj Agent 4108 4.61 2.84 2,22 2.91
D Ol‘t!l Glastonbury. To this analysis the manuf: " & Figpge R qoid - gue 5 bl L iinde e
';.ihat it does not represent the character of the goic(;urem'- ______ 1.07 5.66 13.42 111 2.24
fslh that has left their factory this year they are ve S5 as g]] GESEE - - i BiAs Thise i 40

¢ T .
ully up to guarantee. On account of this protest Y DOSitiva U - --- $32.50 35.00 42.50 ECK
sample SasSuNREL o or fon - - - - - - - $34.62 35.96 43.61 31.33 29.94

was analyzed and shows one-half of one per cent .
Sample 3219 contains 7.45 per cent. nitrogen, e ivaial
per cent. ammonia. T

3345 Pure Ground Acidulated Fish, made by I, ;
Nlantlc. Sample sent by manufacturers contains S',Z 1 uc'
nitrogen, equivalent to 8.72 per cent. of ammonia e

JITROGENOUS SUPERPHOSPHATES AND GUANOS.

mcluded those mixed fertilizers containing nitrogen,
id and in most cases potash, which are not designed
ufacturers for use on any special crop. Special
noticed further on. Fish scrap is here included as
s acidulated with oil of vitriol to preserve it, thus

 nitrogenous superphosphate.

MIXED FERTILIZERS.

I. Boxe AxDp Porasn.

3350. Bone, Meat and Potash, m
_ ade by F. Nul
Sampled by Station agent. ; 2 e '
~ 3329, Flour of Bone Phosphate, made by G. W. Mille
dlefield. Sampled by Station agent. '
331‘13. Fairchild’s Bone and Potash for Seeding Dowk
Ey .'lhe Rogers & Hubbard Co., Middletown. ~ Samp
Station agent.
3339. Ground Bone and Potash, made by E. Frank €
York. Manufacturer’s sample. i
! .3341. Bone and Potash, Circle Brand, made by Brad
tilizer Co., Boston, Mass. Manufacturer’s sample. '
The sample 3329 is a mixture of bone flour with 1
soda and potash salts,

bles on pages 44 to 57 are tabulated the analyses of
brands made on samples collected by the Station

TaE GUARANTEES.

' Connecticut requires every package of fertilizer to
nt of the actual composition of the goods. This
esses the quantities of nitrogen, phesphoric acid and
a certain limits, as ¢ nitrogen 2-4 per cent.”
izer with such a guarantee actually contains 2 per

BT PR
ANALYSES OF BONE AND POTASH. gen, it is within the manufacturer’s guarantee.

MECHANICAL ANALYSES. :
o est figares of the guarantee therefore that purchasers

Fine, smaller tl L h 3350 3329 3343 s

er than 44 inch_.__._._ ! B
Fine’medium, Smal]h(:rltlfan 1 in(;k; """" 4? bé gz even brands here reported fourteen are below their mini-
Medium, smaller than & in;"; """" - s 3 in respect of one ingredient, and six in respect of two
s T e 4 ~ That is, one-third of all the nitrogenous superphosphates

Coarse, larger than {4 inch

; i L i 4 y n they are
—_ 100
100 100 100

t contain less of one or of several ingredients tha
ain,
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42 THE CONNECTICUT AGRICULTUR4,

It may be urged that an excess of one ingredient ovar B
antee should be held to make good the deﬁCiency er th
But with reasonable care and skill in the manufactureo
sampling and analysis of the goods the actual ang]
fall below the minimum guaranteed in any
when such wide limits are allowed in the gua

E. while others fluctuate considerably and cannot
.’to be the same from year to year.

COST AND VALUATION.
Cost.
ased to ascertain the retail cash price of the phos-

YSis she
l\eSpect par'
I‘antees the 117

OWS @ : ,
g agents inquire and note the price at the time

drawn. The analysis when done is reported to
from whom a sample was taken with an enclose.d
‘ddressed to the Station, and a request to note on 1t
iail cash price is correctly given and to mail to the

THE AcTUAL CHEMICAL COMPOSITION

The different brands differ greatly in composition,
Below are given the highest and lowest pel‘centage&'
ingredient and also the average composition of the nitr
superphosphates. 5
The samples of dry ground fish, Peruvian ouan AL : .
treated with oil of vitriol are not included in thisig tabfe, 1 facturer is also sent a request that he will notify
garding the probable average cash price at freight

CoMPOSITION OF NITROGENOUS SUPERPHOSPHATES. SEASON OF 1 . ecticut, of such brands as he sells in the State.

Highest. Lowest. AT e data the average prices are computed.
Nitrogen as nitrates....__.....______ 1.08 0 :
IR e e 2-22 3 Valuation.
OIRANICE 2aryih S S . i 3 2 5
TOlalNITORen . oL 5uE bt [ 6.06 3 on has been .Computed in all cases as already
i 2 1 24.
Soluble Phosphoric Acid....__.__._._ 10.51 1.31 ail on g L .
Reverted “ AL ING AT ) 8.04 1.19 \_Dz:ference glven mn trhe laSt 001umn Of the table
Insoluble ¢ e I, A 2.85 15 centage excess of the cost price over the average
Available Phosphoric Acid _..______ 12.97 4.23 e nitrogen, phosphoric acid and potash contained
Total 3 b e ! 14.78 5.19
Bothehi L e el GG 9.95 .93 ion puts the purchaser into a position where he
Ohlorined-cinis Siur LR e (. CLE none the probable relative value of the different brands
Cost TR Hon® et i SR G $44.00 $25.00 A le relative economy of buying fertilizers mixed or
Valuation per ton* . ___._._._._.._... $34.18 $19.90 3

d of buying is preferable can only be determinefl
idual farmer who should know best what his soil
and what his facilities for purchase and payment

* Excluding the last two analyses in the table, in which the cost exC
ation by considerably more than 50 per cent.

This table shows that the nitrogen in the nitrogenous =
phates now in market varies from three-quarters of one P& ‘
per cent., phosphoric acid from five to fourteen and three-q¥
cent., and potash from less than one per cent. to ten.

il rule can be given. In one case ready-mixed, in
e-mixed fertilizers may be found the more profitable

Al A e 1
It is evident that among the various brands thel’_

difference in the quantity of actually valuable ingre®t o
and these differences must be studied by any onces
purchase economically.

A comparison of these tables with those ©
also show that certain brands have about the 5

st of the nitrogenous superphosphates as alreafly given
Verage valuation, $28.13 and the percentage difference

£ former:

3 orresponding figures were :
ame =

t $33.80, Average valuation $28.57, Percentage
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58 THE CONNECTICUT AGRICULTURAL

FIsH AND POTASH.

LG RN NG
L " Pyl SR m o
On page 59 the different brands of Fish and Potash are tgp g ) WO
lated by themselves, though they are also included in the tap) X TR '—:’—: R W e
of nitrogenous superphosphates on pages 44 to 57. s peox 2 E o S A T g,‘; =)
They contain from 2.6 to 4.8 per cent. of nitrogen, 5,9 toll R A R R
per cent. of ‘phosphoric acid and from 3.0 to 6.0 per cepg, B */‘r ko 3 el el e
potash. © - el LG i B S S &
The following two analyses are not included in the tapleg, 7 ‘ vy
superphosphates already given. | P e el i) 8l
8202, Read’s Standard Fertilizer. Sample drawn by jf 5 SR AN B T - TR
Baldwin, Naugatuck, from stock of Frank Truesdell, N augaty e
3319. Bristol Fish and Potash. Made by Bowker Feptij buigl el oo @l i § %:1
Co., Boston. Sampled by Station agent from stock of E. 6 foppeag | § S e LG B
Brewster, Norwich, and B. Curtiss & Sons, Stepney, » g -
The manufacturers state that not over five tons of this brang ' + ® o o o = § f
which is totally distinct from their *“ Bowker’s Fish and Po BEomUy | & L G S 8 8 ® S
—were shipped into Connecticut this year, and that the S o s 3 T
has been withdrawn from the State, [ e e i R
SOOI | :,i s TIRNE A TR 2 «
ANALYSES.
3202 3319 il b bl R R
Nitrogen, organic............_._._.._. 91 S osmopuono | B Y 2 F S 2 3 g =
Soluble phosphoric acid...._.______.__ 6.40
Reverted 7 g e L e pdei 2.37 s ©
“ 1 s T LA e by OO < S
o RPN oy 4 fex | 2 5 2 8228 2 82
Shigriste dee b il Clo M GROT) 6.07 ‘ LTI SR e
(8672t gts) ey SR ST e G i $35.00 el l Wi ot i
Walusbion: per-tonteiesl v e v $20.78 ‘ S T DS G
\ WO PN f
S A TR
2. Manufacturers’ Samples. 1 A 4 :
3342, Original Coe’s Superphosphate, made by Bradley |
tilizer Co., Boston, Mass. 5 W 'g Tg !
3375. Buffalo Superphosphate, No. 2, made by Crocke! il T < <
tilizer Co., Buffalo, N. Y. 1io8 E D E % £ 1
3376. Niagara Phosphate, made by Crocker Fertl g2 8 & & |
Buffalo, N. Y. ] il i 2 @ é é i
3377. Queen City Phosphate, made by Crocker Fe o e it P g
2 @ o 2 '8 4 L
Buffalo, N. Y. Darlin ¥ ¥ 5 5 E Qe
3337. Extra Bone Phosphate, made by L. B. : i ; e W DD E e
tilizer Co., Pawtucket, R. I. ;
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: : ez 2 2 S 28& 8
3340. Ammoniated Dissolved Bone Phosphate, made by I T T
ter’s Agricultural Chemical Works, Newark, N. J. S
3338. IXL Ammonidted Bone Superphosphate, mage bv
Miles Fertilizer & Oil Co., Milford, Conn. s AR T B S <
: R e M : G = Bl e
o = N
< # III. SPECIAL MANURES.
1. Sampled by Station Agents.
) S ol b o SR B e
For Analyses and Valuations see pages 62 to 73 e . s A S eyt Sl g Rl
1I.Iere are mc.luded such Nitrogenous Superphosphates ag
claimed by tl.lelr manufacturers to be specially adapted to | !
needs of particular crops.
A 1 O D e o % —_— D t.oo &
' PRI -7 -~ & 549, AR (TR
GUARANTEES, e g R oy
y Elev.en brands' are below the maker’s guarantee in respect of
ingredient, two in respect of two ingredients, and one brand is beloy
all three.
Bt 1 8882392
ACTUAL COMPOSITION. R R R T S
Below are given the highest and lowest percentage of
ingredient found in any special manure as well as their aver:
composition. R TTI 8C-  E on G- i
3 ] ' ' ' 5 o —_
COMPOSITION OF SPECIAL MANURES. e R S S
Highest. Lowest. Average.
Nitrogen as nitrate.__......._. 5.08 none.
2 Sammonia L.l i aan 3.90 none.
b Organic ___________ 3.90 none 2.26 v 0 O LG s =N SR L
.- . g 4 ) T o= © 2 .
Total nitrogen - ... :il iiaces 6.90 1.15 3.12 i S e i =5
Soluble Phosphoric Acid. ... .65 none. 5.06 ) ke IR iy B
Reverted At 9.16 113 217 e R ST R v A
Insoluble A Shit S b 7.56 S 1'5'1; e l} : ': P : ,9;
Readily available Phosph. Acid . 10.36 4.38 7.82 SRR R R SR O O
G R R S 16.12 5.36 9.39 Ll O LR TR
§ 0 1 AT At o o m Al { W 11.66 1.54 6'“" g ey : : '. :n : —c.' ;
RS TR TR R R R
CoSt Per 00 - - -« oo oo $50.00 $33.00 $38.84 e N R B -ty
Valuation per ton..__._______. $46.35 $21.42 $3l’64 S L e ,d' 'cl' E % : E
' [ b ' ' T ool = ]
A comparison of the average composition of these SPe‘:“"l - 10 hite E‘; %8s :3 E § E
with that of the other nitrogenous superphosphates shows tl}e f:'u 2 'g ' B8 § % 4 QCTEE
contain, on the whole, considerably more nitrogen, nearly twice SUg - 2 g E 5 % % 2 85 %
potash and somewhat less phosphoric acid than the latter. a =2 E g g 2 'é, @ 2 é P :é =
' w w5 O IR~ I~ i~ e
COST, VALUATION AND PERCENTAGE DIFFERENCE: ol g :— £7 & i ; E’ § = é
The average cost per ton of the special manures has peen $3° ] & & e § 3 % 2 'g 82 5
average valuation, $31.64 and the percentage difference 22.9 B B E %’ = s 8 % S E E 5:
higher than in case of the nitrogenous superphosphates: s R e

t
Last year the corresponding figures were: Average L
average valuation $32.90, percentage difference 19.0-

1.72
1.64
24.22

1.60
1.5
29.217

3.96
1511
30.84

2.03
1.0
1.82
25.99

22.37

2.18
14
3.14
23.81

1.0

1.43
1.77

$28.74

Valuation per ton_ ... cocc-w-no-oommmmmoes

POTASH GUARANTEED . - - coe-cmmemmmemmm=mo
CRIOMNG oo oo e s e omn s —rimoa

;T Ty e G e S S e B
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T4 THE
CONNECTICUT AGRICULTUR,Y, EXPERIMENT STATION. 5

E. F. CoE’s : :
POTATO MaNURE, las of such home-mixtures as have been received at

. and also the analyses are given in the tables on

B'elow, No. 3231, is given an-analysis of this 1
a mixture of equal parts of six-Samples drawn b 1 3
stock of the following dealers: I. W. Denism}; O Agentg
Reynolds, Goodspeeds; H.' L., Vibberts, Manches’t MYStic; t
Wethersfield; J. O. Fox & Co., Putnam: Der; 1
Danbury. e o

The manufacturer objected that this analysis diq
the quality of the goods shipped into Connecticutn()t y
reason the analysis is here specially noted and not t;l?nd 4
the others. The sample is well above the manufact
antee in nitrogen and phosphoric acid but below in z:e '
manufacturer claimed that it should show perpc 3
p(ftash, and believed that the sample might have bee:l:l
mistake from some other brand. It is inconceivable
.same mistake should have been made in six different plac
in order to see if the samples taken from the diﬂ.‘erel;
were nearly alike, nitrogen determinations were made
rately in the six different samples.

The results in per cents, were as follows : 3.05, 2.05, 2.4
1.52, 2.05. A new mixture was now made, excluding’th
which had the lowest per cent. of nitrogen, 1.52, and an
with the results given under 3231A.

and M
most cases, the stocks from which the chemicals were
been sampled and analyzed by the Station it is easy
what the composition of the mixtures would have
goods had been perfectly uniform and the weighing
ng accurate and thorough, without loss or gain of

lewlated composition is likewise given in the table.

st of the materials, unmiwxed, delivered at the purchaser’s
jon is also given so far as could be ascertained.

alar cash retail price of the materials is stated in nearly
Special and considerably reduced rates were obtained

ber of cases.
uations were calculated as in the preceding tables.

CALCULATED AND ACTUAL COMPOSITION.

ulated nitrogen in most cases agrees fairly well with
it actually found. There are greater discrepancies in
¢ acid and potash ; in most cases the actual phosphoric
than calculated, and the potash more than calculated.

AVERAGE COMPOSITION OF HOME MIXTURES.

3231

Nitrogen in ammonia____.____________ 68 Highest. Lowest. Average.
Nitrogen, organic_______ 1.58 ERERitrate . ..o o-.i------- 2.95 none. .82
Total nitrogen ._._____.__________ 2.96 © e ST R R I O S 1.97 none. .65
4 e e U RN G R R 4.85 1.61 2.18
Soluble phosphoric acid_.__.__________ 6.75 L R 6.51 3.23 4.25
T i S et ce L 2.76 ible phosphoric acid - ------...--_ 10.25 .16 4.72
Insoluble s S 1.69 . verted ‘¢ R 6.33 1.53 3.43
Total ~ « LT . 11.20 15 oluble T D 5.11 55 2.53
(o RN G A L 208 : b it 2 st el 15.11 6.09 11.08
Chiloting. . o i e 138 o el 15.85 2.08 6.51
86 of materials per ton unmixed _._$39.60  $26.43  $34.82
luation per ton - - o eooooo .. $38.27  $30.28  $34.57

IV. Home Mixep FERTILIZERS. b
€ above table only those mixtures are regarded whose

Many farmers prefer to buy fertilizer-chemicals and mE i

according to their own. ideas of the requirements of W8 i known.
and crops, and with the conviction that in the Pres‘?nt
the fertilizer trade they can buy nitrogen, phosphor® =

potash more economically in this way than in any other

Iring: the Home Mixtures with the Special Manures it is seen
Ormer contain on the average (fourteen analyses) half of a per

nitrogen, over one and a half per cent, more phosphoric acid
tly more of potash than the latter.
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Cosr, { .
VALUATION AND PERCENTAGE DIFFERENCE, " ','Mixture for Potatoes made by Geo. F. Platt, Milford.

j
The average cost of the materials of which thege mj SOOI,
wer i : e Y
b e maqe’ dehvered, without the special discounts whi h ) pounds Tankage, dasting Lol il BTN $14.40
o tamfed 1n some cases, was $34.47, To this must be P d;’ W “  Bone, BT 6.40
cost o 1 (A i _ ed ¢ : .
estimutod Lo proe S, ixing which is necessarily variabl, - Dol wl T S kosi
Y those who have had experience, at from one (IR E N't}: e : Bl ch i
dollars per ton. ,. e to g i R NS ey "
If the a % i ouble Sulphate of Potash, ** .__._._....____ .
verage cost of the mixed materi & Muriate of Potash, (A L A e 1.07

als is placed at 33
nse in every cage, -

per ton it will probably fully cover all
On this basis i o

the average cost of the Home Mixtures has been

valuation $34.4%7 and the percentage difference 7. 3.$37.00, the aver,

Mixture for Potatoes made by R. M. Treat, Woodmont.

] ForMULA.
450 pounds Tankage, costing.... .c....._ § 8.10
‘ % Sulphate of Ammonia, PRI T 6.12
FORMULAS oF THE HomE MIXTURES % Dissolved Bone Black, $ R S 13.00
: #  Muriate of Potash, CEARVE PR 5.96
3125. Mixture made by Sy Curtiss, Stratford. ‘*  Double Sulphate of Potash, * _______._____ 1.50
$34.68
ForyuLA. s :
3200 E of materials $35.68 delivered at Woodmont.
,6 pounds Dissolved Bone Black, costing $41.60
001y “455 Donhle'Sniphatesof: Potashi. ol e ; ! . !
600 “  Muri CoRlptiate ol Fotnehy, % | ... o) 9.00 . Mixture for Potatoes, made by Dennis Fenn, Milford.
uriate of Potash, SERN v 12.15 P
800 “  Nitrate of Soda, ke, eI 20.00 FormuLA. |
2,800«  Tankage, (CENERER e 49.00 0 pounds Muriate of Potash, costingl BCe L CIREE $ .45
8,000 ‘  Dissolved Bone Black, Lol e o TR ol 2 11.70
$132.36 “  Tankage, O e e S 25.20
¢ Nitrate of Soda, LA AP fELEE 8.80

3153. Mixture for general use made by N. D. Platt, Milf

ForMULA. A
1,335 pounds Tankage, codting. .. ... .0 0. Mixture for general use made by W. L. and S. T.
1,333 “  Dissolved Bone Blagl, a0 8 T , Milford. =
333 % Bone, « i B . R
333 “  Sulph A R TN e { y
333 « D %late of Ammosta, ¢ oL L leEl - 700 pounds Muriate of Potash, cogtingut et o Ll $14.91
oo 1 o gastio Bulphamol Potmab . L, - ol 8400 “ Dissolved Bone Black,  “ ._._........ 44.20
Muriate of Potash, T . BR800  «  Tankege G 9.00
e S G O e R e o i
4,000 700 ¢ Sulphate of Ammonia, D el et 2.52
4 6500 “ Bone, - Ap I ERE LA 8.00
Cost of materials $36.37 per ton delivered at Milford: 200 “ Fish containing some potash, ¢ _______.__.. 24.20

; $102.83
vﬁrials cost $26.43 delivered at Milford.
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3188. Mixture for Oats, made by T. J. Stroud, Shaker §
T Stat

" FORMULA.
800 pound§ 'Tankage.
700 ¢  Castor Pomace.
400 ““  Nitrate of Soda.
200 “  Muriate of Potash.
¥l 100 “  Dissolved Bone Black.
100 *  Plaster.

2,300

3189. Mixture for Potatoes, made by T. J. Stroud S

Station.
ForMuULA.
700 pounds Tankage.

500 “  Castor Pomace.
50 *  Nitrate of Soda.
400 “  Muriate of Potash.
2560 % Double Sulphate of Potash.
100 ¢  Dissolved Bone Black.
100 %  Plaster.
2,100

dissolved bone black, nitrate of soda and ashes. Exact pro

tions not known.

3205. Mixture made by H. S. Frye, Poquonock.

ForMuLA.

4,000 pounds Cotton Seed Meal, costing__.. . T .. $49:008 .
1,200 ¢  Dissolved Bone Black, PORINEON 16.60
900  *“  Double Sulphate of Potash, * _________... 13.50

300 ¢  Sulphate of Ammonia, CARSRADRII | 10.80
1,600 “  Tankage, Gy 0 e 28.80
8,000 $117.10

Materials cost $29.42 per ton delivered at Windsor.

3207. Mixture for Tobacco, made by A. E. Holcomb, .j

nock. d
ForMULA.

150 pounds Sulphate of Ammonia, costing L1 Tt $ 5.40'
800 ¢ Tankage, L e . 14,4@ 4

600 “  Dissolved Bone Black, w, 7.80

450 “  Double Sulphate of Potash, * ._.....c---- 6.78

2,000 34,30

$

Materials cost $36.15 per ton delivered at Poquonock'

EXPERIMENT STATION. 79

A

'.“ ixture for Corn, made by Dennis Fenn, Milford.

: FORMULA.
) pounds Bone, cORtTg gkl s DL DIREE $ 8.00
9 % Muriate of Potash, T ORI o T L 4.26
«  Dissolved Bone Black, B L i o e s 7.80
«  Tankage, R o LR S LIS 9.00
& Nitrate of Soda, LA e R e DS 5.00
$34.06

als cost $35.06 per ton delivered at Milford.

and 3268. Mixtures made by J. M. Brown, Poquonock,

not given.

Mixture for Corn, made by T. J. Stroud, Shaker Sta-

FORMULA.
800 pounds Castor Pomace.
900 ¢  Tankage.
200 ¢  Muriate of Potash.
100 ¢ Dissolved Bone Black.
100 “  Nitrate of Soda.
100 ¢  Plaster.
2,200

';‘: Mixture made by E. J. Wells, East Windsor Hill.

FORMULA.
150 pounds Sulphate of Ammonia.
700 ¢ Dissolved Bone Black.
700 ¢  Tankage.

245 “ High Grade Sulphate of Potash.

1,795

terials cost $34.50 delivered at East Windsor Hill.
82, Mixture made by E. J. Wells, East Windsor Hill.

FORMULA.
262 pounds Muriate of Potash.
800 “ Dissolved Bone Black.
700 ‘¢ Tankage.
266 “  Nitrate of Soda.
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3 Ko |10 E5S833 |1 192888 138 / MiscELLANEOUS FERTILIZERS AND MANURES.
‘aog, 1od [¥119} SOBBSS | ! SOBeE e 1
~BJ{ MBY JO 3800 2.5 e o8 MMM 'mee o
O e iy e T S CoTTON-HULL ASHES,
wogodwopeney | FESEAEIRRIBR8S]N 0 )
’ ég TRIRRRSRSRIIRRIS . , analyses of 33 samples of this material are tabulated on
PO =HOD 'O W= 'mN‘E:—T}Ta{};m\ 9.
*9uLIo S S D el N ied 1615 1 o3 t
g \1 e TR e S S A S S 'ples numbered 3098 and 3104 represent the same stock.
. Yl BRNAIIINDN OO XR -6.7057{\\’|“\s \ i
& | peseioren ‘ WONRBIS NN [NEW | GSed 1| alysis of the first sample being unsatisfactory, showing
] TR RN &'-g:g;;;_{——e'\ otash than was guaranteed, and the amount of ashes repre-
2 . VRO HOOMMDM® M ~ N b A %
£ RESP [ vcpe e e O el v =3 PG being very considerable, a second sample, No. 3104, was
= =i i . - . !
- | SR99NRR0 IN% NG n h by a Station agent which showed a much higher per cent.
> 8 S ie 1 Sh ko y
pervuaien SHENBISNN (2nY | jdws ! p 1
bt Ly A s g R ash than the first sample.
S |puogmey| SH-oeas3BRLISSRJIES reference to the last column of the tables it is seen that
< ternnihai e bbb _potash in these samples has cost from 3.2 cents to 8.9 cents
o N~ ODOHEENOHI=-NOD—~ B E
= ‘a[qnosuy SRR s D aGCubs o EeT e 00 O icy ol nd
2 — oS ™ =10 IO <H T~ <H o~ & : .
g | S S T L e R 5 ashes selling for $40.00 per ton, we are informed, are
N O AN~ TIOS =MW MM~ m A .
e ‘ il A i i ik DR ed ashes, free from the large lumps which the cheaper ashes
“s1quiog ‘ 33382588 °8=385228538 The analyses show that these ashes selling at the
e L, el price have contained on the average more potash than the
MO | RANIVONT 140 | inay | per ” ashes and the potash in them has cost less per pound ;
1830, | B e S R R S i
OO NE D~ NOHD M= OND = = b= nts on the average as against 4.7 cents.
[or e MmN CAMNMDOI-ON 1 .
R e ! e i e o SRR e > highest per cent. of water-soluble potash found in any of
g I35 ‘ i : nd the average percent-
% | omesio ‘ ZRNSECESREIRRERIIES imples is 35.23, the lowest 15.50 a ge p
g o o I I P S R S R o R
z (e St TR
Z umommv‘ .%S% ,5.; W ,ES ,83 :3 S
s Nt ly (R D U ‘WooDp ASHES
= e CANADA UNLEACHED L
W T o~ O H ¢ 1D B :% 'g
'eemx;;nsv] s et W R | kgt
AT LA AL S CATT N [ the analyses of Canada ashes made during the year are tab-
|||.||||||..-|-|:.:s B
TR R L on page 86. The first two anztlys?s, Nos. 3361 al}d 337?,
U SR made on samples drawn by a Station agent experienced in
PaggE gl c d by deal r consum-
' BHANSS L T ork. The other samples were drawn by dealers o
8805 188 1 11 ) ) ,
' Eﬁ% g %i 23 s g ol B 58 As the following data show, some of them certainly did not
D ' ;42 43 3 8
;gég‘im goa‘f‘t 28 £38% § %Eé epresent the goods whose value they were intended to fix,
= 5 g EERERES 2 ) { :
e 558N 85287 2K ASKE o2 analyses are published to emphasize the need of great care
: Ao e de o2 d g o535 8 ; : ing us full parti
& ocpeE5FEEE55E 2883 2 S8 wing and bottling the samples and of sending us full partic-
§E£:A5$E*§.§§Eooo_§§§ 5o regarding them
EEEGHEAGEA S I ES 2 o8 pearoing : 4 ARSI
o= = Ut i g“gg'd o gg 3361, sampled by a Station agent, was guaranteed to ¢
S S 3 55 50 Eos==22 ! y %
ESEEessslfs2ce E;’;é‘g % per cent. potash and 14 per cent. phosphorlc. acid. 'When
waal .gjﬁ %2 2= 7 2 ’ ; “ ’.h'ad ealer was informed of the result of the analysis he promptly
e "g(/jﬁgz h’_ﬁ'A-‘ { e g
:7' of-- A& : : Sr <A nneisEEE ted to the purchaser a sum sufficient to fully cover the dis
- b = e I, z e o
| wmusnssre-wrsc2Rz3%Z | y between the guaranteed and a(,tualdcomposiimonl.1 Sub
‘ON uone)s Nl@l@\@ﬂ@@@i@@& o e 2 » ! y i 5 L X .n o him t a,t t o o
AR ERESEEAgaZ R Dt investigation by the dealer convinc P

6
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i i in hired storage
of the ashes was due to their being put in hltr(ﬁ ﬁfn;
modad | SHY¥NNEO~aR~oaaEERaH , , , B0 oo : i i
d xod AR b Y e 1 S g ; Whlc]] Mt
Jrig‘slggqsfuod‘ R R CRRVORE R e RV E R ’ b <5 Bhlpment, 4
LE EEEEEXE L Iy 'Ewwmommoﬁmm e e, et

“u01 a0d %%352%$~m&?@g@%@E;igZﬁszSiﬁ :%g o two samples, 3362 and 3378, are instru é362 e

uonEnEA 3@&%@5%%%333$$vmmvv«mvmvﬂvv/m S 4 B e o
: g 111353 s ’ hich it was fairly inferred that a number
SS38338S28S888888888 1 i ! 1888 Sss B 1cttor from w et

‘0% C’,...,......v.......,‘:..‘.~ g fro : ;
19d 9800 2333322223%%33333‘%33 i .333 $$$ ; hasershad]omedlnapurchasean in g, ' made
e 2283 : gegsa le. After the analysis was reported and inquiry

A ’osgigggggﬁggggggggggg““fﬁﬁ i 'ph ; ote, “It was drawn by the dealer and some other

I T G e L T e e o o ey e T s g v .
bbb "3 . who assu’red me that it was a fair sample of the cargo

s — men : i
i 7 ! ns of the
b R5RTBRRCACERRRREARIRS RS O oad] I did not see the drawing. I have ,’fen to
ouogi?"sso"‘id Sl ui 1 i . ashes and will very carefully take a sample. s
B 527 g | he wri “T send you a
i e writes, “I send y
3 A FOHOHDOAHNOMD oid Bino the second sample, 3378, . ! :

PRV $$§S$§$5§3$$;«mvammow;:zz go,..: ¢ rd 144 i P IgOtlthdlgglngthree
OMOUASOU |15 & 016 1= 2= 1= S 16 16 = 1= O3 1= G5 00 o6 0 1= 1< 13 = o8 ]y B 1 1 it by digging thre
0 caz i i f the pile not too

: i sides o ep
— Ny — QY WO = Y H n different / f B Sl

o i B iRk ‘ f each and mixing thoroughly together.” T .

POy 8Bl GabnERacYRS L .. nd
il - - . taken sometime after the first one. In the meantim

: s was take i

» in i i nd but the purchaser

hes had lain in a pile on the grou P
s had not been rained on.
: i g aler con-
: T vill be seen that the first sample drawn b%rhthe de i
: | : e secon -
E 1 = 11.14 per cent. of water-soluble potash. il
rerE A S S e = ! ' il :

5 @.g ge T §§E E%%”"@i awn by the purchaser, contained 5.01 p
5 3 IS 2 Qi T e TR g g Y

= SP890 5 o5 gEQOE EdffaEsd &S993 TE | . o . . .

: 2858 E72Ag% ggB.”SEOE%ggE%Z S han half as muc te when sending it,

B e S =1 EceaslasS3Es So& e LA

: REa% SpRTET 2E CEEENCEEd s HEE e purchaser of the sample ’ y

@ - R B e e o2 P A oo el
FA e P PP O et L 3 car load was purchased by me from .
Hishirr AEiifsiiieriis 1882 i I think them very fine if they show up as
i-"E8%'sénf:Egm%xcﬁﬁrcw.eeoggbba:g $es B cod hore. T thin ; o -
fgmgm:"Eé":g'ggoggﬁgbkgmmﬁ‘;“ =4 Gooe they look.” Later, after the analysis was made, he wr
‘émdggdégﬁ&;%%mmgq<ﬂmm°”m-m-m-m-<. O.:F‘.‘ i f uiry : “I had ordered a car of ashes from Canada

. < oo ) R e A T R - il : .
12gddﬁm'h.é«:m§ﬁ<ogeﬁppmgmmm§'h%@ o totn:lq thg’ dealer to send me a sample of them by mail
o i queste ; A il

: é’g loaded. I used what I wished to” (of the sample}i 2
: ] . ivi I wrote to the selle
= : : : = 3 oz em to you. On receiving your report S5 el e e

' : ; :h ; : E-d‘-f;’,,,' ates that he was not there when the car w:;th ooy

H “ - ZIZ : L nother

2 : : i gif E3E 2 z222 his man sent me that sample from a

2 2 Bz Sieasisig laia . 28zEed il

; §ief3adss £SETtiETdEd  =31d34 e entirely from elm wood ! d

= TER T s EZESEEEgR e uus 2 : . L
tER L ; 5 SSEEECrEEER d that a sample draw

= | = (&) = MEHTEEE =8 E i) ’

5 [EEZsYELeC asFeRmtacge prad s GE e L sample deawn o
SRS S~ : - dmdfdo(/)m.—mqq T d ] A

£ TR ORJNRRNS  FF 2 S el P T . -~ o s it i | .

% §>:E°€ 11l E e g}gggz}%wﬂ %%%Egz %Eg : lhlreg 9 ar load of ashes delivered here in Connecticut.

a .~g°$umooo 4P g a4 SE8sE828a°8% palue of a ¢ L
et L L el v ] i haser drew a samp
HEOBE e o= SE .8 CoPEaEsnsg a8 V Yo i
AN LELE - I i e e B i oar 5 e B
o . Fipe shol i i he Station properly authenticated.

M et B0, 02 5 S gl g i Buii el R nd sent it to the P . e
ﬁﬁgiﬁéij%égﬁgﬁ555ﬁxﬁ “““_‘;‘:fi: 2 368 in the table. The sample drawn in Canada bdy th
> Q0 = > - —ay - - - — - - P ]
o ;gggggg::aggsgszg;eg;;gggg;gs “9 ’s “man ” showed 14.49 per cent. of potash, the one drawn
*ON uo3els ggg;;;;;;;;;;;;;eam”n“n”mm it
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from the goods delivered showed 4.10 per cent.—legg than 4 SUBSTITUTES FOR UNLEACHED ASHES.

third as much. i

Samples 3367 and 3384, representing a lot originally gopete
ing of 154 tons, were sent frqm Darien, Ct. The a"alysi
3367 was so unsatisfactory to the seller living in Ontarig
ada—he having guaranteed 5 per cent. or over of POtash’\
he desired another analysis_from a fresh sample. This ig State
to have been drawn from the remaining ashes in the mannep 1
quested by him, from the center of the parcel. A noticeable g
ference between the two samples is the 8.4 per cent. less m0is
contained in the latter. 3367 was sent to the Station, Sept. 104
and 3384 Oct. 16th. Both were sent in small paper boxes g B aith and coal...il:oliiolobl localal s

v considerable quantities of ashes are annually brought
he State from Canada. There is no way of learning the
antity, but we are informed that in Westport, Southport
r-lying towns alone about 800 tons have been sold the
n. In view of the fact that the quality of the ¢ Canada
» gold in Connecticut has deteriorated of late it is worth
ing whether a substitute as serviceable and considerably
may not be found. A ton of unleached Canada ashes of

ality contains:

260 pounds.

loss or gain of moisture may have easily occurred. R = © - - - - - - oo oo -ocmosocsoosmcoocoosoneosess 249 ¥
‘When the analyses are recalculated, after deducting the vap tdel()f 1:011},1 At ARt AR O Sl E(l) :

. ’ . “kd Y e LM ) L B SRR o B L N R A e
ble moisture, we have in the dry ashes the following percenta; o 39 o«

Carbonate with some hydrate of lime and magnesia 1220

3367, 3384.
Potash, soluble/in water . ..o .o o 0T 3.54 4.03
FHORPROLICT ettt nor S T A 58 SER LSS 8 1 1.18 1.55
Garbonataroft lime -t o8 L St g S W BT Rit 73.98 77.66
Sandsandiailics (W20 ldunn an L SR Lol 1) 4 9.06 10.34
g
A more complete analysis of 3384 serves to show the amov
of the other ingredients in these ashes.

2000

e agricultural value of ashes consists largely in the finely
2d carbonate of lime which they contain, which is of great
unt in many cases as an amendment and in promoting the
sses of decay and nitrification within the soil.

afe to say that the carbonates and phosphates of potash,
a and lime constitute the entire agricultural value of
Can we then provide 110 pounds of potash, 39 of phos-

Fofagh galuble aniwaler il ol S emaase
cid and 1220 of carbonate of lime in fine condition in

Soda, L b s S LA S TR 11000 eI - . .50

Li luble in hydrochloric acid - - oo 42.14
ﬁ:;iess?au pfkc i o bt af‘ld ¥ 1028 other form cheaper than ashes?
"""""""""""" 89 application in the late fall of 20 bushels of burned oyster

Sulphuric acid, soluble in hydrochloric acid .. . ... ._.----
Phosphoric acid,
Carhonte:geid) & Hae My i dea s TE ki b o L D o o
Sand and silica, insoluble in acid .o oo oo . oo-----

ime (40 pounds to the bushel), at 12 cents per bushel would
r as much lime as a ton of ashes at a cost $2.40, 500 pounds
n hull ashes in addition would cost $8.75 and supply as

2.095%
falﬁzfo: o G e s i 3 ‘or more potash than a ton of Canada ashes and very con-
R ) O i T Ty 1 0 s o B o 0 ), 1 0 o 4 o ¥ 3 . . . .
X i Gatse S 10, e ARpanams, Ui 1 dotermingd fil' more phosphoric acid. Theaveight of these two things
matters of no fertilizing value oo o....ooooeonnn L be 1300 pounds as against 2000 pounds of Canada ashes
——

1 involves a saving in cartage—the cost $11.15, a little less
Canada ashes cost on the average.

€ comparison is here made with ashes of excellent quality.
ashes of lower grade which are more common in our mar-
0-day, the showing for the substitute would be much more
able.

if cotton hull ashes are not available, for them may be used
ounds of high grade sulphate of potash and 150 pounds of

In view of the experience of the past season, the St
clines to analyze, at public expense, any samples of WO
cotton hull ashes which are not drawn in accordancé ”
directions and jfully described on a blank form which ¥
sent to any one in the State on application.
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ANALYSES OF UNLEACHED CANADA ASHES,

CONNECTICUT AGRICULTURAT,

3334
4.00

3362 3378 3360  336% 3385 3396 3397 3380 3395 3379 3367
5.01 1449 3.93 4.714 3 l 3.19

11.14

3361

4.65

8.75

4.42

4.10

2.92

Portash, soluble in water

m
1w
—

1.27 1.50 1.13 144 1.22 1.42 1.34 1.34 .96 1:48 1.06

1.28

Phosphoric acid

56.40 ----  50.60 63.20 57.50 46.90 53.60 4580 56.10 59.60 57.20 66.50 176.32

Carbonate of lime*

6.39 12.83 6.08 10.80 24.20 20.24 27.08 14.75 19.33 10.65

13:9%

Sand and silica

8.15 ".\10.17

345 1505 10.12 1.3

6.42

snas = 1T-80= 9,00 - 16:00= 1140 = =4 45

15.92

Water, expelled at 212°

o

10.00  12.00 12.00 10.50 12.00 1050 12.00 15.00

10.00

Cost per ton ____________ $12.00

* Equivalent to the total calcium oxide (Ca0) found soluble in hydrochloric acid.

EXPERIMENT STATION. 87

heap steamed bone hke Peter Cooper’s Bone, and 800
. of oyster shell lime, the three costing $11.10.

above named mixtures would be close imitations of supe-
‘ d ashes not only as respects the kinds and proportions of
ing elements, but also as to the forms or combinations
se elements. Still cheaper and in most cases probably no
octive, would be a mixture of 800 pounds (20 bushels) of
d oyster shell lime with 150 pounds of Peter Cooper’s Bone
0 pounds of muriate of potash—the total weighing 1170

i

s and costing $9.45.
-oyster shell lime being caustic should be put on in the

11 or early spring and being fine and pulverulent it will
» converted into carbonate.

pe lime could be used instead of oyster shell lime but being
:d lumps would require slacking before being sown. The
ate or muriate of potash and bone are best applied in

' hoped that our farmers may make thorough trial of
bstitutes which are considerably cheaper than the aver-
Canada ashes, quality as well as price being taken

'FrROM HOUSEHOLD FIRES IN CONNECTICUT AND FROM FACTORIES,
Sample of ashes gathered from house to house in Tor-

. Sample of ashes gathered from a single house. Both

‘&bove sent by H. Von Tobel, Harwinton.
)2. Ashes from The Coe Co. Brass Works, Torrington.

"‘d and sent by the Echo Farm Co.

ANALYSES.
3399 3400 3402
R S TR S e e 5.53 4.11 2.83
ESphoric acid. <. -taaicaa 3.18 4.00 2.18
Bt per bushel . ... ..-.--- 18 cents. 12 cents.

LiMeE KILN ASHES.

98. Sent by D. C. Spencer, Saybrook.

0 “3 and 3404 sent by S. A. Eddy, Canaan, from the Canaan
'Co.; 3403 was from a pile which had been exposed to the
her for some time; 3404 was from a pile on which fresh

} were being dumped.
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ARALYSES. aterial could probably be best used in the compost heap.
3398° ] i i
R 32 'Mgi 3404 price charged, $1.75 per hundre@'or $35.00 per ton, 1t
Pt cuo L T e . 4 ¢ poor economy to buy it for a fertilizer.
Lime i e .-
----------------------- < 62.05 26.87 -
Insoluble in acid ! 30.66 Muck
T e R e Wi RS 2.41 )
Moisture . _.___ ™ 1.54 ! .
T RREEEE CEEEE 29.54 18.16 A sample sent by G. H. Bartlett of North Guilford,

rites regarding it: “The sample is from a swamp of
y-five acres. Bottom is a very hard gravel—looks like
Thickness of muck 5 to 10 feet.” This sample came from
+ was five feet deep. The first two feet were rejected
ontaminated with leaves, sticks, etc. The sample there-
sents the layer between the second and fifth foot.”

These “ ashes” contain ébo’ut a

. j tenth of one per ¢ :
phoric flCld and less than a half of one perpcent(mgfOf ”’
They will be useful as a cheap form of lime for “limj },),0
where that is desirable. E

RAG Dusr.
3374. A ;
e thz4 tsanflple of the d.ust from Egyptian rags, which is g ANALYSIS.
i wastes from the Windsor Locks paper mill, was senth As received.  Water-free.
4 fe tation by R. E. Pinney, Sufield. It contains .96 per e ... e P 87.22
3 ammoma ‘and only traces of phosphoric acid, but is said: nic and volatile matters......------- 11*15‘23 9;-33
ave greatly inoreased the orops on land to which it was appli B :

very liberally. Its action on the soil must be largely mechanie s 19080

; ‘ BPOROn . oo omnmmmammmnenne 31 2.45

017 A3

HEN MANURE.

314.5. A sample of “fresh hen manure” from stock of E..
Spalding, Suffield. Sampled by J. S. Gardner, Suffield.

r nine-tenths of this material is vegetable matter. It has
less sand and earth mixed with it than most of the samples

we have examined.
 nitrogen of muck or peat is usually in a very inert con-

ANALYSIS.

eI o ) SRR suil but as an amendment peat is very valuable on some soils
Organic and volatile matter.____________.______ 20.28
AT SRR TN Co dardis d b Ul N BB jor 10 L et 44.85
100.00
The organic matter contains: Nitrogen. ... ___ ... _....--- 58
The ash contains: Sand and earth__..______.________...-- 9.41
Phosphoric 8¢id . -o oo oo eeeee 36

Potash 36 b

BEEF SCRAP.

3146. Sampled and sent Ly E. N. Spalding, Suffield.
consisted of lumps of dried meat and raw bones. It cont
7.44 per cent. of nitrogen and 5.14 per cent. of phosphoric
It also contained 11.07 per cent. of moisture and 23.14 peresy
of grease.
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- Orgamnic Nitrogen.

wholesale price of nitrogen in Dried Blood has been some-
igher in 1891 than 1890. It has fluctuated between 11.0
er pound in January and 12.6 cents in November, while the
e price for the year for nitrogen in red blood has been 12.3
er pound ; for nitrogen in black blood 11.7 cents. In 1890
verage prices were 11.8 cents per pound in red blood and
nts in black blood.

ogen in Azotin has been quoted through the year at 11.5
s per pound at wholesale, this being somewhat lower than the
age for the previous year.

ried Fish Scrap which is considerably used in mixed fertil-
has risen in price during the year from $19.25 per ton in
ry to $19.75 in April, $20 in June, $21 in July, $21.85 in
ast, $21.75 in September, and $23.75 in December.

dulated Fish has also risen from $9.50 per ton in January,
to $13.25 in November and December.

s has been shown by the analyses and quotations given on
vious pages, Organic Nitrogen has retailed this year in Connec-
t at the following prices :

. In Castor Pomace....- 13.9 to 15.7 cents per pound—see page 29.

"" In Cotton Seed Meal._ 13.4 to 15.3 cents per pound—see page 29.

Yried Blood is mot sold in any quantity in the State at retail,
sanic nitrogen being purchased either in cotton seed meal, cas-

pomace, bone or tankage.

REVIEW OF THE FERTILIZER MARKET

For toe TweLve MoNrtHS ENDING DECEMBER 3] . o
) l_

NITROGEN.
Nitric Nitrogen.

The wholesale quotation of nitrogen in nitrates has fi

greatly during the last year on account of the political l:;'tu
ances in Chili. The agreement of the producers to limit ”7;;
put of nitrate of soda, so as to maintain prices was su ) a3
by the seizure of the mines by the Congressional part Sﬁen
al% the nitrate possible to obtain means for carryin antho
with B?,lmaceda. The Balmaceda government hoiever :
pro‘ceedl_ngs to exact an export duty in this country on’ nit;
vs‘r'hlch had already paid a duty to the Conwressi(,)nal
Finally when the Balmaceda party collapsed, t}?e original a
meqt as to limiting the output is stated to have been ;ut in
again. ’
; The nitrogen of nitrate of soda cost in New York at wholesa
in J:anuary,,1891, 10.9 cents per pound. It rose rapidlya
April when it cost 14.4 cents, fell again to 11.3 cents in A :
and then rose to 13.6 in October, and was quoted at 18.8
December.

The average wholesale cost for the year 1890 was 11.5
per pound ; for the year 1891, 12.9 cents per pound.

'ljhe retail price of nitrogen in nitrate of soda in this St
during the last season has been about 15.7 cents per pound. S
page 217. ' 4

PHOSPHATIC MATERIALS.

'gfuse Bone Black has remained steady through the year at
50 per ton.

Rough Bone and Ground Bone have been steady at $21.50
d $26.50 respectively.

Bone Meal, quoted at $22.75 in April has risen to $23.25.
Ground Charleston Rock, quoted at $9.75 till June has been
oted since then at $9.25 per ton.

Aeid Phosphate, 14 per cent. available, has been quoted
bUghout the year at 73%c. per unit which is equivalent to 3.7
b ) per pound for available phosphoric acid.

in ® The retail price of available phosphoric acid in dissolved bone
4 ick, which is the only form of plain superphosphate in our
arket at present has been about 8 cents per pound in Connec-
ut. See page 31.

Ammonic Nitrogen.

The wholesale price of nitrogen in sulphate of ammonia B
fallen somewhat during the year. It was 16.5 cents per poun'
January, 1891, began falling in May to 16 cents, in OctoPer
14.7 cents, at which price it was quoted till the end of the yeats

The average wholesale price of nitrogen in this form in 18
was 16 cents per pound, in 1891, 15.6 cents.

The 7etail price of nitrogen in sulphate of ammonia
State during the last season was about 174 cents Per P
See page 28. i
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Muriate of Potash.

The wholesale price of actual potash in
during the year from 3.58 to 3.68 gents pe
Actual potash in this form has been s
ticut the past year for 4.2 cents’per poun

azotin and ammonite are quoted at so muc}l “ per unit
onia.” To reduce ammonia to nitroge‘n, multiply the per
] of ammonia by the decimal .824 (or multiply the pel"‘cen?ag?
a monia by 14 and divide that product by 17). A unit o'
3 "a ” is one per cent., or 20 pounds per ton. To illustrate :
)of tankage has 7.0 per cent. of nit.rogen, eflulvalent to 8..5
‘t, of ammonia, it is said to contain 8§'umts of ammonia,
"vquoted at $2.25 per unit, a ton of it will cost 8%X2.25=

=

oo

this form hgg ady
r pound,
old at retail ip Conpe
d. See page 32,
Double Sulphate of Potash and Magnesia,
The wholesale quotation has remained constant

year at 4.53 cents per pound for actual
when it was quoted at 4.63 cents.

Potash in this form has cost at retail in Conne
t0 5.9 cents per pound. See page 32.

1 germ *“ammonia” is properly used only in those. cases
nitrogen actually exists in the form of ammonia, but
hsage of the trade to reckon all nitrogen, in whatever form
ars, s ammonia. : :
ilitate finding the actual cost of nitrogen per poun

e cost per unit of ammonia in the market reports, the
iing table is given :

l .
‘inonia at $3.00 per unit is equivalent to nitrogen at 18.2 cts. per Ib.
y i 2 90 o 13 13 17'6 ‘e
‘ 3 2.80 ‘ ‘" 11 17.0 13

! “ 2-70 143 13 L 16.4 113

“ 2‘60 ‘@ G 1 15.8 “
E ». “ 2.50 “ " “ 15.2 1]

'*. “ 2.40 3 1] “ 14.6 :

,- ]y 2.30 ‘o 3 “" 14‘0

LYy 9 20 “ o ‘“ 13'4 “
."v " ;10 113 13 “ 12.8 “
B 2‘00 6 “ (1 12.2 “
': 113 1'90 b " 4 11‘6 “
j 6 1-80 " “" o 11.0 “

through th
potash till Decem

cticut from 5

High Grade Sulphate of Potash.
This material contains about the same per cent. of potash
the muriate but is entirely free from chlorides, '
The wholesale quotations have made actual potash cost 4,3
cents per pound during the whole year till December when it ro
to 4.41 cents. {
It has not, to our knowledge, been retailed in Connecticut thi
year.
Kainit, |
Kainit has sold at wholesale from $8.75 to $10.00 per ton dul
ing the year, the average price being $9.25, at which price th

actual potash of kainit would cost about 3.8 cents per poun
wholesale.

The market quotations given above are taken from the “’
Paint and Drug Reporter,” published in New York. The we
quotations for each month are averaged, and this average is tak
as the quotation for the month. E

The following explanations will help in the examinatio.n of ‘}
market quotations, and will also show the basis on which the

of nitrogen, though it varies considerably in quality.
that per cent. of nitrogen (equivalent to 24.3 per cent. of
onia),

oS At 4 cents per Ib. Nitroged costs 19.5 cents per b,

w 3y « “ H18.9 :
« 33 w “ A i A
have been interpreted in this review : “« 35 « i S 4
Phosphate rock, kainit, bone, Jish-serap, tankage, and q{ “ 3y i¢ 5 3 17-;’ “
other articles are quoted and sold by the ton. The seller “S'.l» “ 38 ‘z :: 2 ;g‘g w
has an analysis of his stock and purchasers often control this % g 1 i e “
an analysis at the time of purchase, ot 4 ? “ u “ 146 b,
Sulphate of ammonia, nitrate of soda and muriate of I;GA : « o1 “ « “ 340 ‘i
are quoted and sold by the pound, and generally their wholSSy « 93 “ i “ 134 !
and retail rates do not differ very widely.
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Commercial Nitrate of Soda averages 95 per cent. of th i
salt or 16.0 per cent. of nitrogen. . "By

. following table shows the fluctuations in the wholesale
of a number of fertilizing materials in the New York
ot, since January, 1889. The price given for each month is

If quoted at 3.0 Vi :
f Rl b T e e B ety per 1, e of the four weekly quotations in that month. Sulphate

& 2.9 L & “ 18.2 o
{3 2.8 u it ¢ 1B " pmonia is assumed to contain 20.5 per cent. and nitrate of
i 2.7 i i LG “ , 15.6 per cent. nitrogen, and muriate of potash 50} per cent.
3 ¢ 9
o o g i e 2 « otual potash or 80 per cent. of the pure salt.
H 2.6 “ t o 15 ! p p p
& /| . .6 “ y
“ < " o ¢
u ;: ; :: ‘o160 “ . WaoLESALE Prices oF FERTILIZING MATERIALS.
g ¢ “ 144 i 4
5 %9 i W o 4 te | Dried Cost of Nitrogen at | Cost of Potash at
b 2.1 “ “ “« 139 = ’ Blood. | wholesale in wholesale in
:: 2.0 “ “ “ 195 m l \ *i 4 4 2
X 1.9 4 i “oo11.9 “ | sl = 3 : = a0 e
w18 “ p i : s | B | Bg | 4o | B | B | B | Es| BB
11.3 it 2 | B2 | g5 | &5 | 88 | 89 | g=& 55| 82ag
[ 1.4 g o ¢ B Bliae &2 | <g o =2 2| 2388
~ ‘ “ o106 b 5| B8 <2 |22 | 33| B2 52 |gyR|mdsa
: §|xE|s8) %8| sk 33 3% FaE 2dn
. . | 2 ] = - o -
Commercial Muriate of Potash and also High Grade, 98 p aail 82 ‘§§ g2 | 22 | £2 | 5% |88 | ZeE2
cent., Sulphate of Potash usually contains 503 per cent. of actu | &8 | BS | 55| 58 | B8 | 58 | A3 |58 | w<ad
potash. - . ot A R i e
), January ... 165 16.1 16.6 | 15.1 16.6 3.66 | 463500 430
If quoted at 2.60 cents per 1b. Actual Potash césts 5.15 cents per Ib, ~ February ... 16.6 | 16.2 | 17.0 | 15.0 | 16.6 | 5.66 | .44 5.01 | 4.31
i 2.50 “ « W 405 & I March_____.... 16.6 1 16.2 | 17.1 | 15.2 | 16.6 | 3.66 | 4.48 | 4.88 | 4.20
“ 2.40 " . FrE = il . 16.0 | 16,0 | 16.1 | 14.6 | 16.2 | 3.57 | 4.44 | 4.85 | 4.10
i o850 i 9 4.5 i May .- 15.2 | 14.9 | 15.2 | 13.8 | 15.7 | 3.64 | 4.49 | 4.65 | 4.06
L . ‘455 “ ine . ______. 15.0 | 14.6 | 14.6 | 12.8 | 15.2 | 3.64 | 4.53 | 4.60 | 4.06
‘ 2.25 T “ “. 445 « Wuly ... ... 14.8 143 | 14.2 | 12,5 15.1 | 3.64 | 4.63 | 456 | 4.06
o 2.20 « “ ol S i August __ ... 143 138|142 | 11.9 | 15.0 | 3.64 | 4.53 | 4.56 | 406
w 215 i b i b September ____- 14.0 | 13.7 | 14.2 | 12.1 | 15.0 | 3.64 | 4.44 466 4.06
0 4.25 B Octover.... .- 13.8 | 13.9 | 13.7 1 12.2 | 15.0 | 3.64 | 4.44 | 4.67| 4.06
2.10 i i “ 415 “ . November __... 13.6 | 12.9 | 13.6 | 12.3 | 15.4 | 3.64 | 4.44 | 475 | 4.06
i 2.05 R “ “ 408 @ ~ December .. ... 12.6 | 12.2 | 13.3 | 12.4 | 15,4 | 3.64 | 4.44 | 4.98 | 4.06
Sk 2.00 “ “ “ 396 & D3 January .- 12.4 | 11.9]12.7 | 12.1 | 15.4 | 3.64 | 4.44 | 497 | 4.06
“ 1.95 “ i i ;) ~ February ... 124 | 11.8 | 125 | 12.0 | 15.4 | 3.64 | 444 | 497 | 4.08
) 4 . March ____.___. 12.1 | 11.8 [12.2 | 119 | 15.4 | 3.64 | 4.44 489 | 4.06
e g s ¥ miliging Bl L. 12,0 | 117 | 122 | 11.2 | 15.4 | 3.64 | 4.42 [ 477 | 4.06
1 1.85 4 “ “ 366 “ R 119 | 113|122 | 11.2 | 15.3 | 3.62 | 442 | 477 | 4.05
“ 1.80 “ “ L u Rl i by T 119 [ 114 [ 120 | 11.2 | 15.8 | 3,62 | 4.42 | 477 | 400
ST 115 b i s o By A 111.9 | 114 | 120 | 11.2 | 16.6 | 3.62 | 4.42 | 477 | 3.69
¢ - ? 3.46 August ... 1116 11,0 | 115 | 11.0 | 16.6 | 3.62 | 4.42 | 477 3.69
L0 ' i G T September - - . ... | 113107 | 11.3 | 11.1 | 16.6 | 3.62 | 4.42 | 4,77 | 3.69
October ___.--- 114108 | 11.71~11.6 | 16.5 | 3.62 | 4.42 | 4.17 | 3.69
; 4 November _ ... 115|109 | 11.4 | 11:6 | 16.5 | 3.55 | 4.27 | 4.06 | 3.69
The Double Sulphate of Potash and Magnesia has about 202 December-.._ ... 115 | 10.9 | 114 | 11.6 | 165 | 3.62 | 4.53 | 431 | 3.69
per cent. of actual potaSh. 3 1 sfanuary - - .... ‘i 11.0 | 10.5 | 11.5 | 10.9 | 16.5 | 3.58 | 4.63 | 4.33 | 3.69
February ... 1120 110|115 | 125 | 16,5 | 3.68 4.53\4.33‘ 8 69
March_ - .- on-- 1125 | 11.9 | 11.5 | 14.3 | 16.5 | 3.68 4.53‘4.33 3.69
If quoted at 1.00 cent per 1b. Actual Potash costs 3,77 cents per 1P- LT A l12.4¥12.o 11.5 | 14.4 | 16.5 | 3.68 | 4.53 | 4.33 | 3.69
5 1.0517 1 “ « 396 “ Blawnlinlit o “ 12.3 | 117 | 115 | 13.6 | 16.0 | 3.68 453 | 4.33 | 3.69
e R - e AR AL PR
¢ + Ry o D T e oA . ] A i 3 i .
) i i #0434 “ August_______-lm.s}n.s 115 | 11.3 | 16.4 | 3.68 | 4.53 | 4.33 | 3.69
Wi 120 © “ “ 453 = September - .. [12.3]12.0 | 11.5 | 12.2 | 14.8 | 3.68 | 4.53 | 4.33 | 3.69
October. - ... 12.3 | 12.0 | 11.5 | 13.6 | 14.7 3.22\1,53 i.gg 3.69
November _.... 12.6 | 12.3 | 11.6 | 13.6 | 14,7 | 3.68 | 4.563 | 4. 3.69
December- - ... 1241211 463 a4l 3.69

11.5 | 13.3 | 14.7 | 3.63
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on, and some of the cows were not with calf till some

'« after the time of last calving. ;

f ¢treme instance is No. 9, which was served every month,
ptember to March, and so went without calf for six

OBSERVATIONS ON A HERD OF MILK .COWS

half the herd was due the following September and one-
the herd in August.

ng from all the data at hand, it is likely that the herd on
age was about two or three months in milk at the begin-
#nd six or seven months in milk at the end of the test.
w calved or dried off during the time of the observation.

me of milking was very regularly kept at five o’clock,
morning and afternoon, and the cows were milked daily in
7 the same order, so the milkings of each cow were at very
ar intervals of twelve hours.

e milk of each of the nineteen cows was accurately weighed
. A. W. Ogden, chemist of this Station, morning and even-
d a sample taken, in which the butter fat was regularly
pined and the other ingredients in some cases.

was done from late in November till early in April, with
ymissions as pressure of other work and accidents made un-
ible. The weights were recorded on 92 days out of 133.
ecord was also kept of the kind and quantity of feed used

The work below described is not a rigidly conducted e ‘
ment, but rather a somewhat careful observation carried OXpe
about five months, of the rations fed, milk produced, differe 3 f
the yield of individual cows, ete., in a herd kept on a lar »
well-managed farm near New Haven. The object was to ge;;,,
data of general interest to milk producers, which might alfo
gest future experiments or methods of producing milk a i h
cost. All the observations, determinations of fat and calculations
here cited are made without the help of laboratory appliances g “
can be made as well by any practical feeder who has the loubligl-,1
tions of the Station at command. :

At the farm referred to is a herd of about sixty milk cows,
The milk produced is sold in New Haven, partly at wholesale
hotels and restaurants, partly at retail to families on two milk
routes. ¢

The herd is wholly of “natives.” There were at the time n
cows in the herd which even approached pure breed as far g
could be learned. !

It has been the practice to buy in cows from any source as h the winter.

?eeded, and turn the.m off to the butcher when they were judged m the records of these observations the following statements
o be unprofitable milkers. : ompiled :

This herd was well housed. The temperature of the stables i J
during the winter never went below 37° and only on one day below
40°.  On one day it rose to 64°, but except on that one day never
rose over 58°, :

The cows had fresh running water always before them in the
stalls, having an average temperature of about 33°. |

age Yierp per Day axp Heap or Mink anp Far,
AND Per CENT. OF FAT.

By MONTHS.

Herd of Nineteen Cows.

/i ri‘they were tuhrned out to exercise for half an hour daily, excep® Pounds of ,.?&%ﬁf}g?ﬁ o(f)‘ﬁé'ﬁgzr Prgf\%cl ‘i;]?';ﬂfg
ormy weather. h , y ilk. at. ;
: ] 3 7 Vember .. ... 19 Ibs. 8 oz. 9.1 13.2 4.24
The f'ollowmg observatl?ns were made on the cows stanqlﬂg . 19 « 13 « 99 13.4 4.99
one section of the stable, nineteen in number, and representmg’ A5 anuary 99 ¢ 19 « 10.6 13.9 3.80
far as could be judged, the average of the herd. i bruary _____. AT 10.2 13.1 3uie
It was not possible to learn how long each cow had been TEU—————Ch . ________ DA L 9.8 13.1 4.08
g A 8.9 13.0 4.23

milk or the average time of the herd since calving. A recor

kept of the date when each cow is due to calve, but the record
dates of last calving was not dn s i d be f5 ]
in such shape that it coul : y

pe: tha _ 9., March_._._ 21 « 6 9.95 13.5 3.95

of the



»

e

93 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 99

s herd as has been said, was about two months in milk at
inning of the test.
5, 18, the best milker, slipped her calf at seven months just
s test began and was in full milk during the whole of the
" She gave per day three and a half quarts more milk than
erage of the herd, and three-eighths of a pound more of but-
; her milk contained three-tenths per cent. more of fat than
“the herd.
15 was due to calve early in July and did not calve later
ugust, 1890. She was probably older in milk than the
f the herd. She gave only half as much milk as the aver.
+w in the herd, four and four-fifths quarts per day, nearly
 and a half ounces less of fat, but the per cent. of fat was very
), 6.08. Of course a comparison between two cows, one of
b is near the beginning of lactation and the other near the
, unfair, though so great a difference as there is between the
of No. 18 and No. 15 cannot be explained in this case by
riod of lactation.
last two columns of the table show the yields of two cows
h are comparable in respect to being about equally old in
. No. 10, the larger milker of the two calved in May, 1890,
§ ‘onths earlier than No. 13, and both were due to calve

1891.

Observations were made on the last seven days only of '
ber and the first nine days of April, so that these tw Norg
excluded in the average statement.

It appears that in four months out of the six, the pe
butter fat was above 4.0, but in February it fell t(f) ;;enh,
cause of the somewl}at sudden decrease of fat in Februar' . .
nection with its rise again in March does not appear. T

The average yield of fat per day and cow, 134 ounces, if ge
as perfectly as possible by the centrifugal and chumed’ Withpa 3
usual loss of fat in the butter-milk, would give less than g
of butter per day. But the most important feature with 3
whose milk is sold to consumers is the yield of milk. ‘3

A'bout ten quarts per day and head is the average for this he
during the time when the cows were between three months g
seven months in milk. '

The next table shows the average yield of the whole he d

" nineteen cows for the siz months, and in comparison the yiel
some individual cows in the herd.

0 Monthg,

II. AveraGeE YieLps PER Day axp Hrap or Mink ANﬁ
BurpeEr-FAT FROM INDIVIDUAL COWwWs FOR
S1x MontHs.

d LR No. 18. _No.15. Two Cows about e

ole Giving the Giving the old in milk. < 3

. Herd. mostmilk. least milk,  No.13. No. 10. re are two cows, costing the same for feeding and care, the
Quarts of Milk__.._.._. 9.6 13.1 4.8 7.0 10.4 sr of the two is two months older in milk than the poorer and
Ounces of Fat ... 13.4 19.4 10.0 10.9 14.8 ¥\ :

e the one gives 10.4 quarts a day for the six months, the
gives only 7 quarts, a difference of 8.4 quarts per day, or
e six months, of 615.4 quarts or more than $40 worth of

Per cent. of Fat____.... 4.05 4.35 6.03 4.54 4.1398

The comparative yields of milk are represented by the leng
of the lines helow. 7
Vghly figured the difference in the yield of fat would make

COMPARATIVE YIELD OF MILK. ' : .
ference of 50 pounds of butter in the six months.

Herd 4
No. 18 III. Tue Fesp or THE Cows.
: ' Total quantity of feed eaten.
Rk e ration was changed somewhat several times during the
o b vations, partly to make it cheaper without making it less
il o itious and partly because of the difficulty of getting a full
i ply of brewers’ grains. No marked or sudden change in the
e - 1 of milk or butter-fat was noticed in consequence of these

ages. During four months—121 days,—(and at the same rate



wr”

100 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION 101

during the whole period of observation) the herd consumeg is time the cows gave on the average 2,586 pounds or

A In,&M;)nths. Per D - 3quaI‘tS of milk.
i3 AR S G 1240 pounds. 103 pOuiiis quantities of nitrogen, phosphoric acid and potash con-
) A R S bilggs tas 10§ d in this milk, supposing it to be of average quality, are also
g‘::’vl;é’:‘sygrams-:---: 1?‘7): :: 132% quarts, n in the table. It will be. seen that nearly a'third of both
iRt g AT O e, 0.17p°“l‘nds. trogen and phosphoric acid of the feed may go in the milk.
R Sl A aisr third column of the table gives the quantity of the three
Oorn and cob! Treali s ke st eg o3 © gio i jents which are to be ‘credited to the manure account, and
Brgarteed.nl I SRR UO R 9981/ ¥ T oliee st column their valuation. In this calculation phosphoric

nd potash are valued as in commercial fertilizers at 7 and 4%

The second column represents the average ration per day.
s per pound respectively, but nitrogen is valued at only 8

cow on any one day received all of the feeds named. The rati e )
was changed several times as already said, and the second colu 8 per pound. This is done in order to be on the safe side,
is obtained by dividing the total quantity of food eaten by ; in view of the losses of nitrogen from the manure pile both

cow in four months by the total number of days, viz: 121, s escape as nitrogen gas, and in the leaching and drainage,
o0 in view of the more inert condition of the nitrogen of

ure as compared with that of the high grade nitrogenous fer-
s like nitrate of soda, sulphate of ammonia, dried blood, cot-
seed meal, ete.

Gross Cost of the Feed.

To determine this with accuracy is impossible. The cost of
production on any farm varies from year to year with the season
efficiency of farm help and superintendence, ete., and in any cast
many of the factorsin the cost cannot be ascertained with accuracy
But the following figures have been assumed with the belief that

oF NITROGEN, PHOSPHORIC ACID AND POTASH IN THE Feep, MILK AND

MANURE OF ONE Cow IN Four MONTHS.

Valuation
of that in the

so far as they relate to feed raised on the farm they will full In the Feed. In the Milk.  In the Manure. Manure.
cover actual cost of production, and are too high rather than lo W el 46.6 15.5 311 $2.49
In calculating the cost of producing milk, of course the feed raise - ;2'2 zi ;?355 1'52;?)
at home should be put into the account, not at its selling pri. """""" 1 o : edhig

®4.97

but at cost of production. P
Hay is valued at $10.00 per ton, corn-stalks at $3.00, turnips &
15 cents per bushel, corn-meal at $19.00 per tonm, corn and c0
meal at $17.00. ‘
Of the boughten feed bran cost $25.00, sugar feed $23.50; &% average, a single cow’s feed costs 15.05 cents gross or 10.94
brewers’ grains 10 cents per bushel of 60 pounds. ts net.
Reckoned on this basis the gross cost of the feed per head 10
121 days was $18.21.

’uct.ing this from the gross cost of the feed, $18.21 there
ns §13.24, which may be called the net cost of the feed of

‘milk is selling at 7 cents a quart, 2.15 quarts of each cow’s milk

3t go to pay the gross cost of her feed or 1.56 quarts to pay the net

 of it.

Manurial Value and Net Cost of the Feed.

The net cost of the feed will be found by deducting from O

gl‘;)?’ss f:ost th]e nllarfure valllje of the feed. i food 88 i needed to cover the net cost of their feed. Less than 12 per
asing calculation on the average composition of the . . of her mi i ilk hil

the quantities of nitrogen, phosphoric aci(g) and potash fed t0 627 ) g ml;k i f:or . f}e;ed (.)1fkthfe Eest. mlll e;r, v'vlkl oo
S e > b N ! cabiid pelo ent., nearly one-third, of the milk of the smallest milker was

cow during the four months will be as given in the t2 ded to cover the cost of her feed.

b

\| plying these figures to those given on page 98 under II, it
s that on the average, 16 per cent. of the milk of the herd



wr”

10 i
2 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 103

uld be specially noted in this connection that the albu-
sometimes called ¢flesh-formers,” are essential to the
of all the tissues of the body, and therefore are partic-
oncerned in the production of milk, which is not a mere
n, but rather a liquefied tissue; and if albuminoids are
¢ in the food one of two things must happen: either the
eld will shrink or the animal will consume other tissues, i. e.
flesh and blood to produce it. The albuminoids also,
. than the fat or the starch of the feed, are most largely
erned in the production of the butter fat of milk.
food-ingredients of each feed consists of two parts, the
stible portion which alone is real nutriment and the ballast or
; portion which goes directly through the animal into the
and does not nourish the body at all. The proportion of
wo parts in different feeds varies greatly.
instance only about 56 per cent. of the albuminoids of
‘meadow hay is digestible, but 87 per cent. of that of linseed
is digestible.
or these reasons in comparing feeds we need to calculate, not
al quantity of the albuminoids, but the quantity which is
ible and actually useful to the animals.

'Thl.s proportion is also shown by the dotted transverse J;
the diagram on page 98. The space to the left of the line T
sents the part of the total yield 6f milk which was needed ;
the gross and net cost of the feed. g

repl‘ .
COver:

The ‘Digesyble Matter of the Feed.

: As has bee:n already said the ration was changed a num} ]
times. But if the total quantity of feed of all kinds used ier .
four mo‘nths had been evenly divided per day and head, it v: th’
have given a ration like that which follows. Assu:nin 0: ‘
Polunilstags the average weight of a cow, this digestible matier
calculated to 1000 pounds li ight i i
R I ive weight in order to compare it wig)
By the aid of the published tables of the average composition

and digestibility of feeds it is possible to calculate, somewhat

" that each cow dail i i i i V
y received in this ration. Th
calculation are as follows :  reslte SO

DIGESTIBLE MATTER IN THE RATION PER DAY AND HEAD

Dry Nit
Organi ; Nitrogen- _ S
s e Mittor, minoids.  Fiber.  Extvect.  Fah e ““standard ” represents about what a cow weighing one
e e 2;3 31 118 2.61 10 nd pounds needs per day of the several food ingredients,
; 1U5™ pounds contain__._. 2 27 A 3 ¢
Turnips, 4.7 pounds contain ... .41 33 e 23; 06 sep her bodx from. waste and maintain a full flow of milk.
Brewor's Grains, 18,0 1be, contaia. 2,85 o gy i i e standard itself is the result of a number of very accurately
Corn Meal, .2 pounds contain.... .15 01 b 1 “oil tests, in each of which the weight of the animal was deter-
gran, .6 pounds contain.._. _____ 49 .07 02 95 02 jed as well as the daily weight and composition of the feed,
Sﬁg;ra;‘d goklv lgleal, 2(.12 Ibs. cont'n 1.84 .15 .09 1.30 .01 excrement and the milk. "
eed, 1.9 pounds tai ] 4 : .
Aty e G .33 .06 .88 .15 n comparing the average ration of the herd with the standard
21.92 177 3.38 .63 .55 appears that the cows have had an abundance of food, 25
et 1 ds per day of organic matter as against 24 of the standard,
L, T Albu. - Fiber and Nitrogen:  pog 6 it also appears that while they have had 1.2 pounds more
5 ) ; ! : E
« étang::c&u,?ds live weight_..  25.04 2.02 13.72 arbohydrates” (starch, sugar, fiber, etc.), and oneifth of a
"""""""" 240 2.5 12.5 mnd more fat than the standard requires, there has been half a

und less per day of the albuminoids, or * flesh-formers;” only

-fifths of the quantity required by the standard.

Of course the feeding standard is a general statement, repre-
nts an average and is not to be too literally taken. It is only
,eneral guide, but the above comparison suggests the inquiry
hether the ration fed was not seriously deficient in albuminoids

1 wasteful of the ¢ carbohydrates.”

The terms here employed scarcely need explanation t0 our
!stock feeders.. A somewhat extended discussion of their meass
}ng and use will be found on pages 89-111 of the Station Report
or 1886. 3

* . . . :
i The digestible matter is reckoned on nine pounds of stalks, as it was found A8
trial th?t the cows left 1§ pounds uneaten, and that the uneaten portion o
approximately the same composition as the rest.
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NOTES ON THE ABOVE O v . s . .
Gy ght by the milker into one of these pails, hook it on the

and read and record the weight. It is much quicker and
, accurate than to measure. But pounds of milk may be
ly reduced to quarts by dividing by 2.15.
w such tests made monthly will show what each cow is
bt Eaeiha s y : h from the timt? of calving till she dries off, and to judge of
. dgae, le)xcept the f:jlct Phat a bI:ISk cold wing ,erits.or demerits one needs. to know this. If cream rather
A 8y 0y warm still air. While thig ; milk is sold, the Babcock milk tester should be used in con-
P A AEferehon tl}e temperature of the stable it made with the test of milk yield and can readily be used on the
; very notlceabl.e'dlﬁerence in the quality of the air. The Stabl s well as in the laboratory.
feileg‘egilcfs Wl;)}llltainsgzng(;)dor .and at the same time the milk ving fixed on the unprofitable cows of the herd the next step
il 3 B ase agam-when condm.ons. changed, et rid of them and at the same time substitute something
i ile connection betw.een milk yield and ventilation could neg This is not easy.
iseagr;):siitlgltg:t:f;e:ilt agpe}:ired highly p.l‘obable. Pure aip it be granted, as is claimed by breeders of pure stock, that
with great economy of sl‘ and wl e;‘le the herd is large and housed oughbreds are more profitable for milk men than scrubs,”
i B Weathery pace 1t 1s harder to secure under all con- owledge is small help to a man who has from five to forty
9. Vield M'l}c g b s in his herd and very limited uninvested capital. He can-
t of Milk and Fat from the Herd and from Individual rn off one herd to a butcher or to some less thrifty neigh-
d buy a new thoroughbred herd.
' he turns off the poorest cows and buys in other natives as he
' pick them up, he very soon finds, as was remarked in a recent
ry meeting, that the seller is also engaged in improving his
d and the buyer is likely to be no better off than he was before.
e very best cows are never for sale; the very poorest cows are
rays for sale.
A third way which finds more favor among patrons of cream-
es than among those who sell whole milk is the raising of calves
bne’s own herd.
ost cattle keepers can afford to get and keep a thorough-
d bull which comes from stock with good milk records. This
tablishes the foundation for a good herd. His get, even from
s “serub” cows, are likely to be much better milkers than the
erage native cows which-are “picked up” in emergencies here
d there. And at any time when a few thoroughbred cows can be
roduced, the improvement of the herd will go on more rapidly.
e raising of calves looks more formidable where skim milk from
€ creamery is not available for feed, but in the long run may be
€ cheapest means of improving the herd and so lessening the
8t of producing milk. Only geod cows will make it pay to pro-
ce milk. The producer has got to raise them himself or pay te

.1. Ventilation.—During these observations there wag
.tam days a sudden and large-shrinkage in the quantit %
In one extreme case the loss amounted to over 15 quarts ip :
froTn 19 cows. There was no irregularity in the time of m'? (.h
or in the temperature of. the stables, and no reason coulq l:ekn}

i

y of mil

Tk i ok MBI e ki o e
; verage, and their yield
of milk fully as good and probably above the average. -
It was not far from ten quarts per day and head for the winter:
months.
No one wishes to be content with average efficiency but aims
to secure the highest yield possible.
How then can the efficiency of the herd be increased ?
Looking first at the cows themselves it appears that certain
ones gave 34 quarts a day more than the average, while others
gave almost 5 quarts less than the average; that some were
profitable cows to keep, while others were an expense all the time:
to their owners.
To find out which are the unprofitable ones is not a diffieult
matter. An observant man who is at the milking every day will
know them well enough. But if the herd is large and hired meR =
milk, the owner is not likely to know surely unless he will go
the trouble, which is small compared to the advantage gained, o5
making tests for at least three or four days in the month.
With a spring balance and a couple of pails whose weight DA%
been brought to even pounds, by soldering on a piece of lead ¥%
necessary, it is only half a minute’s work to pour each cow’s milk
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have some one else do it for him,
be the best.

rafi.o Qz;ahty of the Feed—In 1881 the Station examineq

ns fed on several good farms in this State and founq ; g
;zsral'more- carbohydrates and less élbuminoids in the rationlsn S
Whgi::\lrle}x]]ambthe s'tandard. Thg same thing appears in the T t}-la
i as been discussed and probably it is generally t o
eeding in this State. i

It is quite likely that a

The former course wij of,

ABCOCK METHOD OF DETERMINING FAT IN
MILK.

e following statements: on this subject, most of which were
. in Bulletin No. 106, it seems best to record here in view of
at interest which is taken in the matter and the frequent
about it.
he various quick methods for determining fat in milk and
m which have been proposed of late, the Babcock method has
ost widely adopted and to us seems the safest, most con-
and rapid.
iption of the Method.—The principle of the method is this:
‘carefully measured quantity of the milk in a flask provided
| a narrow accurately graduated neck, made for the purpose,
dded a definite quantity of strong oil of vitriol which dissolves
e solid matters of the milk except the fat. The flasks thus
d, are rapidly whirled in a centrifugal apparatus by which
fat is brought to the surface of the mixture in a few min-
. Hot water is then added to raise this layer of melted fat
y the graduated neck of the flask. The length of the fat layer,
off on the graduation, gives at once the per cent. of fat.
nay be of advantage to any one who gets this Tester to see
it the Station and learn some particulars of manipulation that
| be better appreciated by seeing than by reading of them.
ly one can, however, get perfectly satisfactory results for him-
f without further instruction than is given in the directions
lich accompany the machine,
[he apparatus which has been used by the Station lately at the
eting of the Dairymen’s Association and at farmers’ institutes
made by Porter Blanchard’s Sons, Nashua, N. H. A conven-
apparatus is also made by the-Vermont Farm Machine Co.,
ows Falls, Vt.
Rapidity. of the Test.—This depends largely on the skill and
tivity of the operator. In the Station laboratory, a person
killed in handling such apparatus, but who has worked with this
ethod only a few times has made determinations of fat in 40
mples of milk in an hour and forty-eight minutes.
This included time spent in mixing the milk in the sample
ttles, measuring milk, acid and fat, labelling and cleaning all

, With a corresponding diminution of
;iag‘::gtﬁed, corn meal, .br:im, ete., would have notics:sl;n io )
s Stalts ration and will l.mprove the rations of other feede ‘\
A e. .n Some cases 1t may happen that the flow of milk
will nog be noticeably increased, but that nevertheless th ol y
will be made from the feed instead of the cow’s fl oy
sequence she will come out better in the spring.
A.n excess of albuminoids in the feed is not wholl wasted for )
undlgee';ted portion enriches the manure. An exc};ss of ca 'gl '-
drates.ls .less .perfectly digested than where a proper pro orltioon l
albuminoids is present, and what goes into the ma b de 1
loss, having no manurial value, e

esh and in cop-



L

108 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 109

:g over it. The tube is passed vertically downwards in the -
the disc being kept away from the tube allowing it to fill
oes down. Then the wire is drawn up, thus closing the
of the tube, and the tube is withdrawn, bringing with it
or section of milk, which should represent accurately the
quantity of milk.
«milk thief” we have found very convenient in sampling’
r milk or cream.
ere the method is used by milk-gathering creameries it is
esirable to sample the milk daily, but to make the tests less
ntly, perhaps once a week. To do this fairly a sample of
ay’s milk from each patron is put into a suitable bottle or
f which as many are required as there are patrons. Each
ontains an antiseptic powder which will keep the milk sweet
he end of the week when the fat in each so-called * composite
ole” is determined, and the patrons are credited with the
er-fat they have supplied.
ny creamery wishing particulars of this process would do
o0 apply to the Towa Experiment Station, Ames, Towa, for
etins No. 9 and No. 11, and for the Relative Value Table.”
ehemist of that Station, Prof. Patrick, has originated and
fully worked out the details.
he creamery of J. B. Sandford in Redding, in this State, is
v : paying for milk according to the butter-fat in it as shown by
Aceuracy of sampling indispensible—To get a perfectly fair Babcock test. The results are understood to be very satisfac-
sample of each patron’s milk is the most critical thing of all: 7 alike to owner and patron while the system of paying for
As soon and as often as milk stands at rest, its vonstitaenty begin nds of “milk” supplied, was extremely unfair both to the
to separate, the cream rising to the surface. The contents of A prietor and to a part of the patrons, as was shown by tests
f(?rty quart can may be thoroughly mixed with a long handled: de at the creamery.
dipper 'z:f time and pains are taken to do it, but it \v:?ll require Yhat this must be so in all cases the following considerations
more time than one who has not tried it would suppose, to thor-
oqghly mix the whole so that different samples from the samé can
will show the same quantity of fat when tested. The most
thorough mixing is done by pouring the whole quantity of milk
from one can into another.
For sampling large quantities of milk, the Vermont Station;
Bul.letin No. 21, recommends a sampling tube. This i8 simply
a piece of brass tube of suitable length and an inch in diameters
0

the ﬂaslfs and apparatus used, recording the results, and legy:
faverythmg in perfect order for the nekt use; in shmzt ever av{n
mvolv.ed in any way with the opemtion. This is more thqz thl-n S
a.s ralpldbwork as we were able to do at first and is made(po::;’;;ij
sim i ; i |
WO,.}])( .y y having the appalfmtus conveniently arranged fop th:
Accu'ro.wy of the method.—The accuracy of this method e
determining the quantity of butter-fat in whole milk has 1, .
fully tested at several statiouns and is settled beyond dispute P
. Our own tests have given the following results. The av('a
difference between the quantity of fat shown by this methodra k
that shown by the standard method used in ch emical laborat ‘B
was less than one one-hundredth of one per cent. in 32 comoneg
tive tests. The greatest difference in any single case was 1;) . :
cent. In six cases the difference exceeded .10 per cent anél inpftv
cases it was .05 or less. ! 1
In 17 cases the standard method gave a lower result than the
Babcock method, in 15 cases a higher result. ]

That is, on the average where 1
00 pounds of butter-fat 2
present, the Babcock test showed 99+f; pounds. e A

The widest discrepancy i i
y in any single case was .
three ounces of fat in 100 pounds. W pound cE

In the major lty of cases the dlSClepaﬂCy was 4 of an ounce or less in
] :
100 pouﬂds Df fa‘t'

the average per cent. of fat in 206 samples of the milk of herds
efully drawn at creameries in this State and analyzed at this
tion, was 3.98, or in round numbers four per cent.

hat is, if this whole quantity of milk had been mixed thor-
hly together, a hundred weight of it would have contained
r pounds of butter-fat.

3ut as was to be expected the milk from the individual dairies
8 of various quality. The milk of one herd contained 5.25
cent. of fat, that of another 3.28 per cent. of fat, and while

 percentage varied somewhat from day to day yet the milk of

ha.'Vi?g an iron wire running through it, centered by 2 wire 100P
within the tube near each end. One end of this wire is bent *
form a handle, the other bears a disc of sheet iron with # rubS
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certain herds was uniformily rich in fat while that of other herd‘ Patron B. Milk contains 3.5 per cent. of fat.

was as uniformly poor. v B weight of milk, @ $1.10. ..o coeocococamnoaooeeeas $16.50
These ﬁgures mean that a hundred pounds of milk, furnish q ot for 5 units per hundred, or 75 units of fat @ 2% centS_.----o--- 2.07
' $14.43

by one patron, brought to the.cr )
of fat, 1]:111; a ilundregd pour?;éc;iaxfllky E'ana?]?sanq?arter Poungyg
eighbor’s hap
brought only three and a quarter pounds. This is an ext .
case. If for illustration we assume that the milk of A’s T;me
contains 5 per cent. of fat.and that of B’s herd 8.5 per cent, 3
have a difference between the herds which is not by an ol
extreme in Connecticut to-day. i
A and B we will suppose produce the same quantity of mj]
per week, 1500 pounds, and are paid at the rate of $1.10 per h : k
df'ed or about 2% cents per quart. (The actual price paid l;:b
different creameries is not known). Their receipts are theref, .
the same, $16.50 per week. 9

For this, A furnishes to the creamer ’
-of butter-fat and B furnishes 524 poundz. .

That is, crediting nothing to the skimmed milk of which each
patron supplied the same quantity ; A, the patron who produces
the. richer milk, who has the better cows or who feeds more".
rationally, gets 22 cents a pound for butter-fat, and B the patron
w.hf)se milk is the poorest, whose herd is poor or feeding inju;
dicious, gets 31.4 cents a pound. This is a premium of lgcent&
per pound of fat on thin milk, or poor stock and feeding, or on
judicious watering of the milk. : |

It presents little inducement to better the herd or to feed for
quality rather than quantity of milk.

It is obviously very unfair to all the parties concerned and
bears heardest on A who has an exceptionally good herd or who'
feeds exceptionally well. %

Now suppose this creamery changes its policy and offers as
before $1.10 per hundred for “standard” milk containing four
per cent. of fat but allows 2% cents per hundred additional for-
every “unit ” or tenth of a per cent. of fat more than four in the
milk and deducts 2% cents per hundred for every “unit ” or tenth
per cent. under four,

The two accounts will stand as follows:

nder this arrangement A has received $20.63 for his 1500
ds of milk and has furnished 75 pounds of butter-fat. He
therefore received 274 cents per pound for the butter-fat.
3 has received $14.43 for 524 pounds of butter-fat, and for
‘.,pound 271 cents, the same that his neighbors receive for a
mount of butter-fat.
ther A nor B can increase his receipts by watering or
ming milk nor by increasing the flow of milk at the expense
quality.-
fhese particular prices are for nothing more than to illustrate
‘point. The actual rate to be paid must depend of course on
jat it costs the creamery to make and sell the butter.
'he appearance of the Tester itself at a creamery, and of some
, making tests on each patron’s milk, has had in some cases a
rked effect on the quality of the milk furnished thereafter.
for instance, in one case a Station chemist with the tester
]'*‘u at a creamery the milk of each patron as he brought it.
e milk of the previous week had made 270 pounds of butter.
e following week the milk brought to the creamery fell off
quarts, but the butter made was 269 pounds, only a pound
s than the week before.

S

is believed that the practice of paying for butter-fat rather than
.milk—which is rendered practicable by the methods referred to
ove—will gradually reduce the cost of producing butter, will in-
ease the profits of the honest and intelligent patrons and offer more
ducement than there now is for improving herds and feeding liberally
' quality rather than quantity of milk.

Tt must be borne in mind that the Tester shows the percentage
' pure butterfat in the milk; not of “cream” or of butter.
Oream ” varies much in composition and may contain as low as
) per cent. of pure butter-fat or as high as 80 per cent. or even
igher. Butter contains from 75 to 87 per cent. of pure butter-
t. More or less of the butter-fat of the milk however is lost in
Patron A. Milk contains 5 per cent. of fat. itter making, chiefly in the skimmed milk and in the butter
15 hundred weight of milk, @ $1.10_ - oo e oooeeomammmmeT : ?

Add for 10 units per hundred, or 150 units of fat @ 2% ce-nts -----------
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Pounds Qunces

) of Milk. of Fat.

BAD g Tl 18

MISCELLANEOLS NOTES ON MILK.~ AR T 15: T

Sorps axp Far 1 tHE Mik or Herps P L DA T 12 11.3

3 tersgn b it DL 15 10.4

Ry SRS e 173 11.4

The following data on this subject have accumulated dyp,
I'ln

the year. The figures fefer to the milk of patrons as receiye

creameries. d ag

Feb. | Feb. | Mar. | Mar | |
| 56 f 2. | n| 1 f |Max [ Nowo

No. of patrons___ | :
Solids, averago e oont 22| . |0, [ B2 | P 30 ] 7 2L o fithiioh follows.
DRI R By e i s i ]'i-ggjllgl‘i 12,7313 48 w No. 9 was seen to be off her feed on December 9.
TODMIMM o oo e { e 8901 LA fer record just before and during her sickness is as follows :

----------- ----111.90{10.91|11
E A b “ 3.85| 3.95 4.05 4.0 l 4.5 | 3.91 3,}3?‘;}20 4
S ot o B P B b
........ 1]32133 /36338 3.31] 325 339" Pounds Ounces in mornliz’s and
.38 ilk. of Fat. night’s &
Followi X Lo ' T3 Al S S S 21 12.6 3.9, 3.6
g tLO’W’"% are the results of examination of the milk of a herd. RSB RN 202 ,2_3 At
ol ree full blood Holsteins and nine common cows.” A. AL 228 14.4 4‘2’, 3.9
eamer i - S ¥ O T . 4 i
s y superintendent witnessed the milking and took the e e Y 16 8.0 2.2, 3.9
mple which was drawn on March 20th : E AR | DA e N 3} .5 4.0, 7.0
& ke LRI et (L 1144 12.5 6.0, 1.0
i A arch 12,
Specific gravity at 15° C.._____ 1.030 b Malr%hggzo' : 13"; -------- 1o i 5 %'8
PotatioTidsy b W8 T 11.98 o 1R R 15% 10.1 4.1, 3.9
Fat : 7 i /
------------------------ 3.47 ‘ ! : i
248 n the 22d her yield had risen to 194% pounds, which was about

average before her sickness.

n both these cases there was a large shrinkage both of milk
1 of butter fat, while the per cent. of fat rose noticeably, show-
‘that the shrinkage of fat was less than that of the milk.

4

alyses of this milk appear in the following table:

ErrecT oF SICKNESS ON THE Y1ELD AND COMPOSITION OF

MiLk.

During the observations on a herd of milk cows, described on
page’s, 96 to 106, two cows at different times were ©off their
feed” for a few days. The cause and nature of the trouble, which

did not appear ver o ; . .
Py very serious, 18 not known. Neither cow was o CoMPOSITION OF ‘MILK FROM SICK COWws.

heat at the time, .
The effects on the yield and compositi P o inter - i i
! position of the milk are inter: Feb. 23, Feb.24,  Feb. 24,  Feb.25,  Dec.ll,  Dec. 12,
esting. ] PR D : | night. morning. night. morning. night. morning.
Cow No. 10 for a x X i) asein or curd *_ 3.44 2.9%+ 3.18 8.13 2.55 2.49
i week previous had been giving on the aver= utter fat .. - - 5.11 4.83 5.24 6.49 .02 6.02
age 224 pounds of milk per day, 16 ounces of butter fat, while: Sugar .. .- 4.51 490 . 450 444 4.69 4.53
the per cent. of fat in the morning’s and night’s milk ranged from R .85 12« .19 71 .63 .66
3'5Oto el ‘ Dotal solids_ .. _14.57 13.42 13.11 14.71 14.89 13.70
n the 23rd of February it was noticed that she did not eab Water. .. ... 85.43 86.58 86.29 85.23 85.11 86.30

well. Her yield of milk and of butter fat for the next few day®

were as follows: ]
* Twelve patrons. g

100.00 100.00 100.00 100.00 100.00 100.00
* Nitrogen x 6%. 1 By difference.
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Composition of the Milk Solids.

Casei d. 23.61 )
v i M R R T 1 HE DETERMINATION OF THE FAT IN CREAM
SAIL%ar ________ 3%.%53 325% 3'2.§2 30.06 31.49 §§ g# BY THE BABCOCK METHOD.
_________ ; % R 4.81 4.23 '
- ¢ ﬁi f t of the creameries in this State gather cream rather than
0.00  100.00° 100.00 = 100.00 10000 199 and the cream is usually raised by deep setting in submerged

v

" at low temperatures. Inasmuch as cream raised by this
naturally varies considerably in its content of actual
er-fat and may easily be made to vary much more by fraud
he part of the creamery patron, a rapid, accurate and prac-
ple method of determining fat in cream, for use in creameries,
articularly desirable here.
je Babcock method applied to cream has been thoroughly
ed by Mr. Winton, chemist of the Station, with a view to its
cream gathering creameries.
same apparatus, bottles, acid and method have been
loyed as are recommended by Dr. Babcock with a single
ion.
[r. Winton has made and used in all the tests given below a
tte for measuring the cream which delivers 6 grams of cream
e accurately, provided the cream was raised as above described.
eading from the tube multiplied by three gives the per cent.
in the cream without further correction.
%he pipette.—The pipette, made by Mr. Winton, is 64; inches
y, narrow at each end, the internal diameter at one end being
ut 4 of an inch and at the other {; inch.
b is designed to deliver 6 grams of cream, as the milk pipette
lesigned to deliver 18 grams of milk. The actual quantity
wered in several preliminary trials was 5.97-5.95-6.00 and 5.93

Far 1x tHE FIrST OF THE MILKING AND IN THE STRIPPING,
s,

The samples A to D) were drawn by Mr. W. L Bartholomey ¢
Putnam, and tested at a dairy institute in April, 1891. E is froo
a reglstered Jersey cow. The figures given are the per cents p
butter fat. %

A, B. C. D. E.

First milk drawn from the udder .___ 2.8 1.6 34 1.5
Toek 0w i welgdlmssitee 7

Ox tHE DETERMINATION OF Sorips IN Mmk BY DryING THE
Mirk ArownE. 1

The following tests, made by Mr. Winton, were to show
whether the drying of milk by itself gave results practicallr
identical with those obtained by the so-called *“ Sand Method.”

The quantities of milk given below were heated on a water
bath in a porcelain guano capsule with 10-15 grams of dry quartz
sand, with frequent stirring, till most of the water was expell j
and then in the drying oven at about 98° C. till the weight was
constant. i

For comparison, the quantities of milk given in the table below
were brought into flat bottomed nickel dishes, having a diamet
at the bottom of 2 inches and a height of # inch. The drying
was precisely as by the sand method, but without any stirring. J

The Sand Method

‘Weight of By & o+ 1
Milk used. Method. nicke) dmh, gave more (TR n 1s.
i lg-‘;; 12.65 —.18 'he number of grams of water delivered (15° C.) by this pipette
: ; —.02 3 :
i 13.30 13';2 __86 . number of trials was
:“ 12.21 12.33 — 1 6.035
; 12.19 12.27 —.08 L
4.3 grams. 12.87 13.04 PR | 6.038
i 12.03 12.07 —.Oi 6.028
12.35 12.59 2ouy]
5 11.32 11.32 .00 6.053
e 10.91 10.88 +(0)?13 6.045
13.38 13.39 =Y
3.3 grams. 11.82 11.89 01 6.035
“ 11.36 11.49 =5
s by the Average 6.039

In thirteen tests the extreme difference between the result
two methods was .17 per cent.; the average difference was - 2
cent., and in eleven out of thirteen cases the sand method gave # e
result,

Phe volume of cream delivered will be less than that of water
ause a larger proportion of the cream will adhere to the sides

he pipette.
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Method of using the pipette—The cream is very thoroygy 0 20, 1691,
mixed by moderate agitation,—violent shaking may churn itg Iy 23?2 zg't 22515(1; :— .?:
Giadby ov bkt 3 - . ar. ool - b '
y or beat. it full ‘of small bubbles which are very slow ¢ Tise, 25.69 18.6 18.49 Ly
—and .the plpette,wnh' one end well below the surface of th 27.87 21.0 20.80 + .20
cream is sucked full, a little escaping into the mouth. The up ] 27.40 0.8 i il
end is closed with the tongue, and the pipette withdrawn, its}:‘?r b2 18 bocis i
introduced into the neck of the flask and on removing the top ; “ gl A s !
the cream flows out. As soon as it has run out, the adhering dme. i??g Z;g Z]?;(;i : 'g?;
3 . . ) . . . .
is blown out and the p}pette w1t-hdra.wn. 27T 20.5 20.64 — 14
The reason for making the pipette to be completely filled wigy 26.15 - 19.0 18.96 + .04
cream rather than to be filled to a mark on its stem is that it is 28,10 4 0 A
more difficult to observe in a tube the height of cream than 0 " it pres i i
milk, as the former coats the walls of the tube more thickly. By Zg':‘i ig'; iz'zz : i
ﬁl}mg the tube full moreover, any bubbles on the cream surface 26:57 19:5 19:15 + %5
will be_ removed by the mouth. 27.45 20.4 20.23 +.11
Having measured the cream into the testing flasks it is only fids 0 St i

necessary to add to each, 12 centimeters of water, from a pipett

made for the purpose, and then proceed exactly as in the case of d March 27, 1891.

milk only multiplying the per cent. of fat, as read from the gradu- { :g.: o =31
ations, by three. . 20.7 20.98 .

Following is a complete account of the experiments thus far {20.7 20.99 28
made with this method, with the exception of the first ten samples §.21.0 W

g3 213 . 21.39 — .22

19.2 19.76
19.5 19.66 — .36
20.7 20.27
20.4 20.45 + .19
22.8 22.66
23.1 23.08 + .08
21.0 20.94
21.0 21.00 + .03

examined which were quite sour when tested and had not been
raised by a uniform method. i

The “gravimetric method ” referred to below or the laboratory
analytical method, which is the standard, consisted in weighin,
the cream accurately on asbestus fiber in a tube, drying at the
heat of boiling water till the weight was constant, and the
extracting the fat completely from the tube and asbestus wit
absolute, alcohol-free ether, evaporating the ether, drying at the

4 s

i 5

i‘e

S R e & e e

2 s 4 18.3 18.25
temperature of boiling water and weighing the residual fat. P8 % 18.3 18 22 + .04
. method k. ) : ;
Creamery No Solid gl;g’gcl%z)zén?‘-)o‘r 9 B i
o S, - e
Collected Feb. 10th, 1891, Babcock Method.Fati}ravimetrlc Method. ]esfn(etr)ic Method 3 - T l 144 o fika
3 21.3 21.16 +:k 10 { s B
6 21.6 21.30 + .30 208 g T
1? 18.9 18.64 : zg llected April 23d, 1891.
18.2 17.90 : 20.4
19 20.25 20.34 * 'gi ' AU { 20.1 AfpA ki
21 20.4 20.36 kil 20.1
29 177 1776 = b"g 4 A { 90.4 AR e
22 20.25 20.17 _“: 92 5 26.74 20.7 20.74 — .04
;9 ;g:g 18.6; 02 6 27.67 22.2 29.26 — .04
& 20.5 iy

0
30 22.6 22.90 4 y
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Collected April 23d, 1891.
, method shows 19.60, the per cent. difference is.40 which

23.4

i i { 23.4 - el — .4 o times as large as in the case of milk. Yet proportionally

8 9853 { 21.5 Yan ore fat is lost than in milk, i. e., two per cent.
. i ‘1298 1.6 e A8 ore than four-fifths of the cases above cited the error is

10 28.78 : 219 22'12 . e than this.

11 27.91% o 7 ; 20.7 20.42 — - results above given lead us to believe that ti.le Babcock r_nethod
! 20.1 ; — .02 made of very great value to cream-gathering creameries. It
13 21.42 21.0 20.80 o them a practicable and accurate method of ascertaining the
14 2.1 21.0 20.97 i 2 quantity of butter fat which each patron furnishes so that pay-
48 s may be based not on volume of cream supplied but on actual

fat, which is the raw material that the creamery manufactures.
 is obviously the most satisfactory method of payment. For this
each patron’s cream should be weighed and sampled and the
n it determined by the method described.

ince the work above described was done, Mr. J. M. Bartlett
he Maine Experiment Station, has published * a description of
 new forms of testing bottles for cream, graduated from 0-25
| from 0-385 per cent. respectively. He also finds that the
te used for milk can be used as well for cream if graduated

ﬁfResults.—The average quantity of fat as determined in th
t{ tes(tisbabove given, by the Babcock method was 20 46 p
cent. and by the gravimetric or standard : »
metho ~
20.46 per cent, e e e
In 26 cases the former i
gave a higher result than th ir
24 cases the reverse was true, e
In 18 cases the variation of the two methods was a tenth o:
one per cent. or less; in 35 cases the variation was less than a
qlll‘arter of one per cent.; in 7 cases the difference exceeded a
third of one per cent. and the extreme difference was .56

cent. The same facts may be expressed as follows : [he result of 19 tests made by him showed very good agree-

t' with the gravimetric test.

Phe use of a pipette, in which the cream is drawn to a mark on
 stem rather than to fill the pipette, is a very great advantage
1 renders possible the use of antiseptics with the cream where
cessary.

few experiments made in the laboratory of this Station with
18 cc. pipette and flasks of the same size and shape as the
sk used for milk tests,—except that the graduated portion,
lile of the same length had three times the capacity of the grad-
ted part of the ordinary flasks—have given the following re-
In column A are percentages found by the use of appara-
described on page 115, in column B the percentages found
I the same samples, using forthe determinations an 18 ce. pipette
d the flasks just described with the larger graduated part.

In 36 per cent. of the tests the iati
« variation from the st d
was not more than one-tenth of a per cent, andest

In 70 per cent. of the tests th iati
k € variation from th |
was not more than a quarter of a per cent. T

In 86 per cent. of the tests th iati
1 € variation from th
was not more than a third of a per cent. Shnme methoa‘

In 98 per cent. cats 3
o Bl e 0 st e

In considering these figures and the accuracy of the method it
n.lusb. be borne in mind that the per cent. of fat is from four to
six tlmee;s as great in cream as in milk and hence a larger dif- .
ference in the percentage of fat found in cream by the tWO
methods may not involve any larger proportion of the total
quantity of butter fat than a much smaller difference in the per

cent. of fat found in milk by the two methods involves in the
total quantity of the fat of milk. Y L
To illustrate. If a sample of milk contains 4 per cent. of fat ]2?:32 ;?Z
and the Babcock method shows 3.92, the agrecment is all thaé 18.60 15.00
could be desired. The per cent. difference ios only .08. That i G 3040
out of 4 pounds of fat .08 of a pound or 2 per cent. is missing: 2220 i
22.20 22.60

Now if a sample of cream contains 20 per cent. of fat and the
) * Mo. Expt. Station, Bull. 3, Second Series, Sept. 1, 1891.
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here went into the churn 467.5 pounds of ripened cream and
ands of water. After churning there were added in two
ent portions 116.5 pounds of water for washing the butter.
The two washings were separately weighed and analyzed.

The accuracy of the determination of fat in cream }
Babcock method is beyond any doubt.
; The questions which remain to be settled are, first, can ¢y
in considerable quantity be accurately sampled, secondly -
composite samples of cream be kept for a week at any Seas,o: b
tpe year and the fat accurately determined at the end of thOf‘
time, and thirdly, is it hegessary each day to take a portion a:, i WA, . ashin rashing
the cream for the composite sample which shall bear relatioy (t)o' A rfg(‘;‘- m.lelff Wafzzlg. wasigifg- B;t;;r

ANALYSES OF THE CREAM AND ProDUCTS OF CHURNING.

the total quantity of cream it represents, or is it sufficient] buminoids...  2.75 3.31 2.56 1.14 1.62
accurate to take each day for the composite sample, the Samy ........... 18.33 .20 .10 .07 79.81
quantity of each patron’s cream. 3 - Sugar..--..... 3.80 4.35 3.90 1.90

BWater - . - - .. T74.52 91.47 93.20 96.68 15.35

Tlie‘ Station began experiments on these points as promised in
Bulletin 105, but the work has been necessarily interrupted for g
time. '

100.00 100.00 100.00 100.00 100.00

he next table shows the number of pounds of each of these
dients which went into the churn and the quantity of each

Ox Variations v tHE Comp b
OSITION OF : i / .
: Omream Rasep B8 t went into the butter, the butter-milk and the washings.

Derpr SerTiNG AT LOow TEMPERATURES.

The following observations were made on cream collected from CHURNING ACCOUNT.

creamery patrons who set their milk in deep submerged cans et 4 it minolds Fat Sngar Water.
where it stood from 12 to 24 hours before collection by the creams en out of the Churn. Pounds. ~ Pounds. ~ Pounds. Pounds. Pounds!
gatherer. The samples were drawn from mixtures of the cream e 194 g s sl
Of Morhino And’ vari tti st washing, 1674 pounds. .40 4.29 10 6.53 156.11
: g ng setting. cond washing, 683 pounds .14 .8 .05 1.30 66.23
SOLIDS.—Thirty-seven tests made at two creameries gave an aver- Eor [saltied], 10?’} pusadi § 643 tnR ks e i
age of 27.55 per cent. of solids. The highest per cent. found was lost in working butter .- i S iooe 17.11
311‘3131;_}1’_;];""1‘3: ,;5'_13' ! ' E 562 1471  87.29 18.11 456.69
VB BAL. ne.hundred and sixty-five tests made at threes it into the churn, cream and %
creameries in different parts of the State gave for the average 19.85 R 2.88 13.19 87.89 18.22 473.8

per cent. of fat. The highest per cent. found was 24.9, the lowest 13.8
per cent.

The widest variations in the per cent. of fat in the cream furnished
by individual patrons of one creamery on the same day were 13.8-2808
per cent. and in another case 18.3-24.9 per cent. The smallest daily
variations at any one creamery were 19.0-21.9 per cent. L

he excess of “ash ” in the products of the butter, 2.74 pounds,
‘the salt added in working. The 1.52 pounds of albuminoids
ypearing as taken out of the churn in excess of what was put in
to be charged to errors and losses in weighing.

There is a loss of .11 pounds of sugar to be explained in the
me way. Of the 87.89 pounds of butter-fat put into the churn,
0 pounds were lost in the butter-milk and washings. This
nounts to .68 of one per cent. of the total quantity of fat.

Tae ComposiTioN oF CREAM AND BUTTER-MILK AND THE Loss &
oF Burrer-FAr 1IN CHURNING.

Through the courtesy of the superintendent of one of the creali= =

eries in the State the following test was made:

All the work of making the butter was done in the usual
by the butter-maker ; the station chemists weighed the ¢F
and products of the churning and analyzed them.

* Includes the 12 pounds of water added before churning. 1 Salt.

way
ealmd
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In a following table are given the ana}yées of eleven sy
butter from private dairies and six samples of creamer
These butters were entered in the’ exhibit
Dairymen’s Association which met in Hartford, Janua
1891, The score of point§ for each butter is also gl
method of making award was as-follows: Number of
points, 100. Minimum number allowed in awarding prem
Divide the total premium by the total number of points scored
above the minimum. The quotient is the amount to be awarded :

L

THE CONNECTICUT AGRICULTURAL

BUTTER ANALYSES.

for each point scored above the minimum.
To illustrate : Of the creamery butters,

Total points scored
point scoring above the minimum therefore gets 22 = $1.555 and the premiums

No. 9 scored 14 points above the minimum,

S Ot s T

awarded are as follows :—

No. 9 and No. 7, each $21.78, No. 4, $15.55, No. 1, $6.22 and No. 5, $4.67.

45.

PRIVATE DAIRY BUTTER.
Scale of Poinis.

Perfect. No.5. No.1l, No.4. No.6. No.7. No.2. No.l1.
Flavor.. 50 48 45 46 44 40 47 30
Grain.._ 25 23 23 23 22 23 22 24
Color.__ 15 15 15 12 12 12 6 15
Salt._L. 5 5 4 4 5 3 3 4
Package. 5 5 4 b 5 5 l; 5
Total ... 100 96 91 90 86 5 E ;g

Analyses.
‘Water . L1001, 10.86 11.01 12.27 859 12.14 11.54 10.09
Endici. S 1.32 1.28 Sl A4 P4 900 183
PRl 1:86814.5.23, « 118 12389 o 2 H6iid 11 <5 4.2
Fag 1420 o 85.96 82.48 85.64 87.65 83.08 82.35 83.86
100.0 100.0 100.0 100.0 100.0 100.0 100.0

Specific gravity g
of the butter-fat
at 100° C_.___ .8666 .8644 .8667 .8646 .8646 .8657 .8640

No. 8.
21
17
14
4
0

56

10.99
2.53
3.47

82.01

R

100.0

8642

ven,

No. 9.

20
15
13

10.04
94
2.44
86.68

100.0

.8652

mpleg o4
Y buttep
at the Connecticut |

Ty 20-293

possible
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CREAMERY BUTTER.
Scale of Points.
A Perfect. No. 9. No. 1. No. 4. No.1. No.5. No.6.
L 50 49 50 48 46 49 44
............. 25 25 25 23 22 21 21
.............. 15 15 14 15 13 10 9
............... 5 5 5 4 3 3 3
The R 5 5 5 5 b b )
5 BROLAL. ... 100 99 99 95 89 88 82
lums 85,
Analyses.

te!‘ ................ 11.38 8.89 11.38 7.9% 8.35 6.54
et ST .96 .04 1.18 .90 1.00 1.68
__________________ 2.65 2.14 3.11 2.88 2.30 3.96
__________________ 85.01 88.03 84.27 88.25 88.35 87.92
100.0 160.0 100.0 100.0 100.0 100.0

cific gravity of the
utter-fat at 100° C.._ .8644 .8648 8647 .8644 .8645 .8646

' The judge of the creamery butter was Mr. H. K. House of the
llyn House, Hartford ; of the private dairy butter, Mrs. Thomas
irctough, of Waterbury. Tunxis Creamery, Robertsville, and

lows:

CREAMERY BUTTER. PRIVATE DAIRY BUTTER.
Range of Average Range of Average

A percentage. composition. percentage. composition.
N;(;‘ Water ... ... 6.5-11.4 9.1 8.6-12.1 10.8
15 Eurg i T 9- 1.6 1.1 9- 25 1.5
13 el i L 2.1- 4.0 2.9 1.2- 7.8 3.8
1 et LS 84.3-88.4 86.9 80.7-817.7 83.9
2 100.0 100.0

'The private dairy butters which received the lowest grading
or flavor, grain and salt were ones which had the very abnor-
nally high per cents. of salt (6.78 and 7.83).

It is somewhat surprising that No. 11, with 5.23 per cent. of
alt, should have scored as high as it did.

' The creamery butter as a rule carried 3 per cent. more of actual
utter-fat than the private dairy butter.
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1 was converted into the so-called albuminate.” After
g this latter thoroughly with brine, to free it completely
' ¢he unchanged globulin, it was dissolved in a one per cent.
. carbonate solution. About two-thirds of this solution
en treated with carbon dioxide for three hours, whereby a
white precipitate settled out. This precipitate was col-
on a filter and allowed to drain over night. The next
ng it was found to have become transparent and gummy
t the edges.
, precipitate was now completely soluble in salt-solution and
11 the properties of the globulin [20] formerly obtained {rom
‘ot sodium chloride extract. The entire precipitate was then
ed in one liter of brine and dialyzed for four days, during
time all but a trace of the substance separated out. The
recipitated proteid was seen under the microscope to con-
spheroids of about one-tenth of a millimeter diameter or
similar to those obtained by cooling a warm solution of the
alin, as described in my former paper. After filtering off,
ng with alcohol, ether and absolute alcohol, twenty-one
s of air-dried material were obtained. This substance was
pletely soluble in brine and was precipitated therefrom by
g with water or saturating with sodium chloride, or by add-
ninute quantities of hydrochloric, nitric or acetic acids.
j“t.he entire absence of salts, extremely small amounts of the
f named acids dissolved the proteid instantly and completely,
he addition of a little sodium chloride precipitated it from
olution, the extent of the precipitation depending on the
quantities of the acid and salt present. The precipita-
as complete when certain proportions of salt and acid were
Addition of strong soda-lye to the solution of the proteid
dilute acid, gave a heavy precipitate, which dissolved but
wly in excess of soda, although the final mixture contained
twenty-five per cent. of sodium hydrate. Addition of copper
bhate to this alkaline solution gave the biuret violet. With
s reagent and with nitric acid the usual proteid reactions
obtained. Alcohol containing a minute amount of free acid
Solved the substance completely. Its composition was found to
as follows :

PROTEIDS OR ALBUMINOIDS OF Tﬁ
OAT-KERNEL. g

SecoNDp PaApPEr.¥

By THOMAS B. OSBORNE, Pu.D.

I. PREPARATION OF A GLOBULIN FROM THE SO-CALLED
ALBUMINATE.

In a paper on the proteids of the oat-kernel published in th
Report of this Station for 1890, the writer described a globu it
obtained from the oat-kernel by extraction with a ten
cent. sodium chloride brine heated to 65° C. [Preparation
It was shown that this globulin differs from that extracted by
same brine at 20° C. both in properties and composition and th:
on cooling the warm saturated solution of this body in dilut
sodium chloride brine, crystals were several times obtained
once in the form of rhombohedra and at other times in the fort
of octahedra. . 1

This globulin has been further investigated and the results o
tained are the main subject of this paper.

When the oat-proteids brought into solution in cold brinet 2
precipitated by saturating the extract with ammonium sulphats
a considerable part of this precipitate is always found t0 hav
lost its solubility in the salt-solution, by conversion into a forf
called by Weyl “an albuminate ” [15, 16]. In this state it H
goluble in a one per cent. solution of sodium carbonate. i

On treating ten pounds of freshly ground oats with brine,
cipitating the filtered solution by saturating with ammoniut 852
phate and extracting the precipitate thus obtained with Drif€ =
was found that a very large part of the globulin originally .

1 ()

* Read at the meeting of the National Academy of Sciences in New ¥
Nov. 10, 1891.

 Unless otherwise specified “brine ”” and * salt-solution " are to be unde
in this paper to signify aqueous solutions of very pure sodium chloride contal
ten per cent. of NaCl, used at common temperatures.
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th a large amount of water. The final snow-white pre-

OAT PROTEID.—Derived from Sodium Carbonate Solution of the “ Albuminage
3 cate was filtered off and, after washing with alcohol and ether,

PREPARATION 2.

Ash-free, ohed eleven grams. Its properties are exactly the same as
I H. L 1L of 20 except that it is slightly soluble in hot distilled water.
Carbon ... 532.28 il 52.30 omposition, as determined by analysis, here follows:
Hydrogen.._... 6.98 B a s 6.98 e y
Nitrogen.......... 17'386. £ 113 17.86 17.13 \1 PROTEID.— Derived from Sodium Carbonate Solution of the * Albuminate.”
Sulphur' . L2 0.69 > el 0.69 SN 3
Oxygen....... e AT 22.17 A PREPARATION 22,
AR g 0.03 oA {2 e [ Ash-free.
i A Oarhon LI e Waiis (AR Gl S 51.98 52.056
100.00 Hydrogen . =. b Jfe il ol oS 6.92 6.93
INItrogen s'L 0 _to oLt it 117.83 17.85
Ash.—0.6759 gram substance dried at 110° C. gave 0.0002 gram of ash —0,03 Sulphurty Uoss 2 o0 Bty E el by by
per cent. 1 Oxygen } ..................... T i
Carbon and hydrogen.—0.4610 gram dried substance gave 0.8837 gram CQ,=. Asho sil o coliinle s o 0.13 i AR
52.28 per cent. C., and 0.3220 gram H,0=6.98 per cent. H. 100.00

Nitrogen.—I. [Dumas method].—0.3474 gram dried substance gave 52.15 ce, N,
at 13° C. [barometer 768.2 mm. at 23° C.] = 17.86 per cent. N. - i
II.—Kjeldahl method].—1.0108 gram dried substance gave ammonia = 21. 8ce,
HCl sol. [1cc.=0.00822 gram N.] = 17.73 per cent. N.
Sulphur.—0.7695 gram dried substance gave 0.0380 gram BaS0,=0.0052
grams S =0.69 per cent.

—0.5437 gram substance dried at 110° C. gave 0.0007 gram ash =0.13 per

bon and hydrogen.—0.5789 gram dried substance gave 1.1030 gram CO,=
r cent. C and 0.3609 gram H,0=6.92 per cent. H.

itrogen.—0.4230 gram dried substance gave 63 cc. N at 13° C. [barometer
mm. at 23° C.] = 17.83 per cent. N.

In all respects save onme this substance behaved exactly like i
the globulin obtained by extracting ground oats with hot sodiu '
chloride solution. The latter proteid dissolved to a turbid so
tion in cold, and to a perfectly clear solution, in hot distill
water. So far as the usual methods of analysis show, the t
bodies are identical in composition as is seen from the followin

figures :

he filtrate from the precipitate produced by carbon dioxide
e preparation of the preceding substance [22] was diluted

an equal volume of water, further treated with carbon
xide for about three hours and allowed to stand over night.
e resulting precipitate was filtered off and washed with water,

GroBULIN.—Extracted from ohol and ether. Five grams of substance having the same

GLOBULIN.—Derived from

%%ﬁig%g?t%%‘gggecgmiv%e sodium garbonate SOIHER rties as preparations 21 and 22 were thus obtained. An-
analyses. @ uminates 4 & - 3
Preparation 2. i oo e of this preparation gave the following results:
GanbonL " shuse ol 52.22 52.3
6.98
H‘ydrogen """""" i Pro1EID.— Derived from Sodium Carbonate Solution of the “Albuminate.”
Nitrogen_..____.__ 17.82 17.86
Sulphur 0.17 0.69 PREPARATION 23,
3 AT i 22-21 22.17 Ash-free,
ol : _ae arbon e R LU SoRA G 52.16 52.35
100.00 100.00 [y drogars VAR DS e ter 7.00 7.02
A ShY L A8 T 0.19 0.03 Nitrogen L A G i ey 17.68 13
1 Suilphup fos it o il 0.73 0.73
A : issolviDE
Another preparation of this substance was made by disso dig ixlylgen ..................... s 22.17
. . . rofllo R « G 4 S
a second portion of the “albuminate” in two per cent. Sashi R
carbonate solution, precipitating with carbon dioxide, W ol 100.00.

thoroughly with water, dissolving in brine and diluting the
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CRYSTALLIZED OAT-PROTEID, derived from 21.

Ash.—0.5500 gram substance dried at 110° C., gave 0.0020 gram of ash — 0.3
T
4 PREPARATION 24.

per cent. ;

Carbon and hydrogen.—0.4388 gave dried subsfance gave 0.8393 gram (i Ash-free.
52.16 per cent. C., and 0.2766 gram H,0 = 7.00 per cent. H. = Earhon S0t St sl s ha AU RS A0 52.14 52:17
Nitrogen.—0.3659 gram dried substance gave 54.36 cc. N, at 13° C. [baromepes hydrogenid wh U3 b s i g 6.96 6.96
© 767.6mm. at 22° C.] = 17.68 per cent. N. ol Nibrogen - -- .o oo owomeemmn- 17.92 17.93
Sulphur.—0.9135 gram of dried substance gave 0.0484 gram BaSO, — ¢ Sulphmp s LCCAi B LL il sl 0.53 0.53
gram S = 0.73 per cent. S. S 0058 Clxypetn. & Gr Al R he 22.41
17 MU RIEeRl S RLSER R 0.06 B
100.00

II. CRYSTALIZATION OF THE GLOBULIN OBTAINED FROM Ty

SO-CALLED AL !
BUMINATE. —0.4600 gram substance dried at 110° C. gave 0.0003 gram of ash = 0.06

t.
Bon and hydrogen.—0.4463 gram dried substance gave 0.8835 gram CO,; =
‘per cent. C., and 0.2795 gram H,0 = 6.96 per cent. H.
itrogen.—0.4042 gram dried substance gave 63.0 ce. N. at 17° C. [barometer
mm. at 21° C.] = 17.92 per cent. N.
Jaur.—0.6345 gram dried substance gave 0.0242 gram BaS0O,; = 0.0032
= 0.53 per cent.

Three hundred cubic centimeters of one per cent. sodium.
chloride solution were heated to 70° C. with 5 grams, i. e, ap
- excess, of preparation 21, and filtered on a steam-jacketed funne]
On cooling, the filtrate rapidly deposited a large crop of rhOmZ‘
bohedral crystals. The residue undissolved by the hot one per
cent. brine was washed with the same weak brine heated to 70°,
On cooling, the washings deposited octahedral crystals. This pro-
cess was repeated several times with other portions of preparation
21. In most cases the filtrate deposited rhombohedral and the

CRYSTALLIZED OAT-PROTEID, derived from 21.

PREPARATION 25.

washings octahedral crystals. The residues which had been filtered Carbon 52.00 A;Zh '{rlee.
out were dissolved and crystallized as far as possible from one per 4 Hydrogen_--_,-_---- 7.09 7.10
cent. brine, yielding either octahedral crystals or mixtures of Nitrogen .- -----oc.ooommno-- 1191 bt
octahedra and rhombohedra. The different crops of crystals were PR -mhtrn- A N o T } 22.85
collected on separate filters according as they were WhO“y rhom- Oxygen .- .ooomeeoao- ---- ;
bohedra or octahedra or mixtures of the two. Three preparations, e i i
100.00

24, 25, 26, were obtained in this way, which were, as usual,
washed with water, alcohol and ether and dried at 110° for
analysis. Thus prepared, they retained their crystalline form
entirely unchanged and had in all respects the same properties
as the mother substance, 21.

Prof. 8. L. Penfield kindly examined these crystals and states
that they appear to be rhombohedra and octahedra although the
former have no action on polarized light. He suggests that the
apparent rhombohedra may be octahedra with but six faces devel-

4 .—0.2035 gram substance dried at 110° C. gave 0.0004 gram ash = 0.20

nt.

wbon and hydrogen.—0.2562 gram dried substance gave 0.4885 gram CO, =
00 per cent C., and 0.1635 gram H,0 = 7.09 per cent. H.

Vitrogen.—0.3935 gram dried substance gave 61.3 ce. N. at 17° C. [barometer
.5 mm. at 21° C.] = 17.91 per cent. N.

CORYSTALLIZED OAT-PROTEID, “derived from 21.

PREPARATION 26.

oped, such crystals occurring in nature. As they were t00 small Asi-free.

for measurement [less than one-tenth of a millimeter long], this gafgon --------------------- 527-2038 53358
1 s . ree ydrggen: LRl LE L GLI Ot EL S /| ;

point cOl.lld not be deﬁmtely' determined. Analyses of the th s MO T A b Sl
preparations gave the following results : S sl A s A
(65 9" IO TR g0 0 22.33
B K e S Al e (S O 0.05 R
100.00
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Ash.—0.3974 gram substance dried at 110° C. gave 0.0002 gram of agh — 0.05
per cent. :

Carbon and hydrogen.—0.2866 gram d;ie‘d substance gave 0.5489 gram €O, —
52.23 per cent. C., and 0.1828 gram H,0 = 17.08 per cent. H.

Nitrogen.—0.3123 gram dried substance gave 48.31 cc. N. at 17° C. [baromete,
757.0 mm, at 21° C] = 17.82 per cent. N.

Sulphur.—0.3598 gram dried substance gave 0.0135 gram BaSO, = 0.0018
gram § = 0.52 per cent. © .

[, GLOBULIN OBTAINED FROM GROUND OATS BY DIRECT EXTRAC-
TION WITH SoDIUM CARBONATE SOLUTION.

One hundred grams of ground oats were digested with a one per
nt. sodium carbonate solution, the extract was filtered clear
the sodium carbonate converted into bicarbonate by treat-
it with carbon dioxide. The solution was then saturated with
imonium sulphate and the heavy precipitate filtered off. This
pitate was washed with a saturated solution of ammonium

flExensaiignn QA O Uolunny derfeed frgm: 1, hate until the washings no longer reacted alkaline. The pre-

24, 25, 26. ate was then extracted thoroughly with salt solution and this
e At BTN Gotahatig tract dialyzed. After removal of the salts, by dialysis, the
Eaition 00 A0L0 52.11 52.11 52.25 teid, which had separated, was filtered off and washed with
Hydrogen ... ..... 6.96 7.10 7.08 hol and ether. It weighed, air-dry, one and a half grams,
g“lﬂﬁge“ """""" 1393) ahas 13'23 ing, therefore, about one and a half per cent. of the oat kernel.

(1731 SR .5 } 929.85 . 9 SR i i
are T THe biarki 99.33 ed at 110° for analysis it was found to have the following

3 position :
100.00 100.00 100.00 3

e W 1 S B 0.06 0.20 0.05 X PROTEID.—Extracted from ground oats by Sodium Carbonate Solution and

Soluble in. Sodium Chloride Solution.

No chlorine could be detected in these crystals. It is thus PREPARATION 27,

shown that the crystallized globulin, except for its slightly lower i 1L it

content of sulphur, has the same composition as the mother-sub- " Carbon ... 51.68 51.82

stance and agrees in all respects with the globulin obtained Hydrogen.... ~ 6.91 6.93

directly from ground oats by extraction with hot salt solution g;f;;iin ----- 17.92 17.91 17.95 17.94

and described in my former paper, except that it is not soluble Oxygen_._-_: gy % 23.30

in water and contains a little less sulphur. 1 AR oo ) e e
It is further to be noted that the methods of preparation wereé ‘ s

suited to fractionally separate the substance into its component
parts had it been a mixture of two or more globulins. It ?ee‘ffﬂ"
improbable that the sodium chloride which Griibler found in his =
crystallized globulin from squash seed was anything more than i
an accidental impurity. The ash of Griibler’s preparations ot Nitrogen, .—0.3441 gram dried substance gave 52.15 ce. N at 13° C. [barometer
tained traces of the various salts present in the solutions from L0 mm. at 25° .]=117.92 per cent. N.

which they separated, and since the content of total mineral fnat'
ters is variable and, as in my preparations 24 and 26, Some“m;: . Qi 237 0.=17.91 ger ent, N.
amounts to but .05 per cent. of the proteid, there appears G o
no good ground for Griibler’s assumption that crystslllzed‘ pof'

teids are definite compounds of globulin with sodium chloride _
with other inorganic bodies.

Ash.—0.2652 gram substance dried at 110° C. gave 0.0007 gram ash = 0.26 per

HFrom this analysis it is seen that this body is the same as that
tained from the oats by direct extraction with hot salt-solution,
3 well as from the “albuminate ”” by the methods just described.

IV. SuMMARY OF ANALYSES OF OAT-GLOBULIN,

The agreement of the analyses of the different preparations of
le Oat-Globulin may be seen from the following table :
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20 21 22 23 24 25 26 1 P O
s dngilig) 5222 5230 52.08 5235 5217 5211 5295 0 7. PROTEID EXTRACTED FROM GROUND OATS BY DIRECT
Hydrogen .. 6.98  6.98 6.93 1.02- 696  1.10 7'08 51.82 iy TREATMENT WITH ALKALI CARBONATE.
. . & : 6.93 - A . . A

Nitrogen ... 17.82 17.86 1785 1773 17.93 1794 17189 1y g: ] The precipitate produced by saturating with ammonium sulphate

SEpnuc L OG  BAE Dyl HRIB R 063 } 99.85  0.52) 1 dium carbonate extract of the oats from which the globulin 27
. Oxygen..... 22.22 22179 2311, 5 29.41 99,33 § 23.30

100.00 100.00, 100.00° 100.00 100.00 100.00 100.00 100,09

The writer has found nowhere any description of g vegetable
proteid like this. Although its proportion of carbon is the same
as that of the globulin extracted from oats by cold salt-solution.
its nitrogen-content is one per cent. greater. It contains neaﬂ; ]
a per cent. less of nitrogen, about one half per cent. more of eap.
bon and but one-half as much sulphur as Chittenden & Hartwell*
found in the globulin or “ vegetable vitellin ” of squash-seed. ,

Barbieri’s analysis of squash-seed globulin agrees fairly Weli'

een extracted, was next washed with warm eighty per cent.
ol until all the proteid soluble in that liquid was removed.
, residue was then found to be insoluble in one per cent. sodium
honate solution and was therefore dissolved in two-tenths per
t. caustic potash solution, filtered and the dissolved proteid
ipletely precipitated by neutralizing with dilute acetic acid.
er washing the latter with water, alcohol and ether and drying
its composition was as follows :

)AT PROTEID.— Extracted from ground Oats by Sodium Carbonate Solution.
y PREPARATION 28,

~—Ash-free.——

with these analyses of the crystallized oat-globulin, but carbon ; L LE 2 L
and sulphur are somewhat lower, nitrogen higher and as regards Eithon’ o liluld o 5026 (L UGG S 6T L
sulphur and nitrogen his analysis differs materially from the later TORen . oot i B TASAYIM 2l
: B irogen; Lol Lal s uia. 15.99 15.89 16.11 16.01

ones of Chittenden & Hartwell. Sulphur ik e
Griibler’s earlier analyses of squash-seed globulin which ga R oon o o i L S Wl SR g b e it e
58.21 per cent. of carbon and 19.22 per cent. of nitrogen were e T 1 O R i

evidently incorrect, and in a recent publicationt this chemi 100.00

states the composition of crystallized proteid from squash-seed as
given below, where the various analyses of vegetable globulin,
except the earlier ones of Griibler, are tabulated. '

I have obtained from flax-seed a crystallized globulin whose com=
position agrees quite nearly with that of the squash-seed vitellin.

The following table gives the composition of crystallizablé
globulin from various seeds :

nt. ash.

at 23° C.) = 15.89 per cent. N.
COMPOSITION OF CRYSTALLIZABLE VEGETABLE GLOBULIN.

= (.81 per cent. S.

- ) 8
Ritthausen. l ard } Ritth. |Chittenden & Hartwell, Griibler| ~OSDOXRE

i

L C‘z;zstor Squash-seed. . [ ggg
i R cri%lcx. am’ph. | cryst. | cryst. : f.g{';" ;am’ph.‘ cryst. | cryst.
Ol e 50.98| 50.88 51.88 B51.61 51.60 52.03 5181 51.48 51.32 closely.
E T A 6.92 6.98 7.51| 17.00/ 6.97 6.93] 6.94 6.76 6-66
N 18.73| 18.58| 18.08 .._. | 18.80 19.08| 18.71 18.14 13-82 B ot
A 0.82| 0.77 0.60( ._...f 101 104/ 101 096 Croluiuu— . T
o 22.55| 22.19) 21.93 .___ | 21.62| 20.92 21.53 _22/-69',2,_'% Hydrogen - .oooooeeoooooen
100.00100.00|100.00 .- |100.00 100.00 100.00 100.00 100- Nitrogen...-oooceonnnooo-
| Bulphur Lo U0 e e
Wah o el W (71 H et e 0.30’ 0.36 ----‘ Oypen .- oo oof ol Ll

0.5661 gram substance dried at 110° C. gave 0.0041 gram ash = 0.72

bon and hydrogen.—0.3269 gram dried substance gave 0.6383 gram CO; =
v cent. C, and 0.2096 gram H,0 = 7.13 per cent. H.

en.—I. 0.3637 gram dried substance gave 49.33 cc. N at 13° C. (barom-
61.5 mm. at 25° C.) = 15.99 per cent. N.

£ 0.3916 gram dried substance gave 52.95 cc. N at 13° C. (barometer 759.2

Iphur.—0.5000 gram dried substance gave 0.029% gram BaSO, = 0.0041

‘his analysis is compared with that of preparation 17, which
obtained from ground oats by direct extraction with two-
28 per cent. potash solution, it will be seen that the two agree

28. 17,
53.63 53.49
7.18 7.01
16.11 16.39
0.81 0.99
22.21 22.12
100.00 100.00
0.72 1.00
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t., and the alkali-soluble body the remainder of the pro-
. , contained in the oat-kernel, with the possible exception of
gly smely small- amounts of proteose and acid-albumin. The two
-9 or substances are quite probably the results of change occur-
during extraction; the evidence, however, on this point is
clusive.
ree other proteids are obtained evidently by the alteration
primary proteids, and probably through ferment-action,
1 the ground-oats are subjected to contact with water or solu-
s of neutral salts. The composition of these derived or sec-
ary proteids is as follows:

These two bodies are thus shown to be essentially the g, .
composition and the results of direct extraction with alka); b
in the previous paper are confirmed:

VI CoNCLUSIONS.

The proteids of the qat keriiel undergo great change in eongar
with water or sodium chloride solution. The body extracted
direct treatment of ground oats with alcohol differs much in ypa
erties and composition from that extracted by alcohol aftey ¢
ground oats have had contact for some time with water or soq
chloride solution. .

Direct treatment with sodium carbonate solution yields

same globulin as that obtained by direct treatment with hot i R T

ALCOHOL-SOLUBLE  SALT-SOLUBLE PROTEID  ALKALI-SOLUBLE

dium chloride solution, but a different globulin from that obta PROTEID. O GLOBULIN. PROTEID.
by direct treatment with cold sodium chloride solution. Sod Pt i Kot el e, oo bl

carbonate solution also extracts another proteid the same as th . Carbon....._.... 53.70 e 5249
yielded by direct extraction with dilute potash-lye which, agai T ik e
is distinet in composition from that obtained after the oats ha ;;'r;’ff;n """" 1?'% 18'22 1;';(1)
been in contact with water. It is remarkable that all these tra 1 ”Ox;)gen oo i85 95 89 99 50
formations are the result of the use of water or salt-solution -
contrasted with the use of three agents known to suspend or @
stroy ferment-action, viz: alcohol, alkali or heat. :

The fact that the globulin extracted after treatment of 1
ground oats with alcohol has the same composition as that
tained by direct treatment with sodium chloride, would in
that alcohol temporarily suspends a ferment-action which
duced by water or solutions of neutral salts. ]

It is probable that the primary proteids originally containec
the oat-kernel are the three following bodies:

100.00 100.00 100.00

N

, would appear that none of the proteids from the oat-kernel
Taeen obtained and analyzed in a state of purity by previous
stigators. The author therefore reserves the right to revise
pomenclature of these bodies, after further progress in his
hes on the other vegetable proteids, with which he is now

PRIMARY OAT-PROTEIDS.

ALCOHOL-SOLUBLE  SALT-SOLUBLE PROTEID

t OR GLOBULIN. A::rﬂ
£ ses. o
g #edfriint bl Bine enatyses. ad- .
Cathon it Ll ol 53.01 52.19 57'09
Hydrogen . .....- 6.91 7.00 6. 20
Nitrogen ______._ 16.43 17.86 10'90
Sulphur Lot o) 2.26 0.65 22'25
OXygen - -...... 21.39 - 22.30 ——
Tk, 0.00
100.00 100.00 1068

. s
Of the above substances the alcohol-soluble pl‘Oteld fo;m !
one and a quarter per cent., the globulin about one &
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THE PROTEIDS OF THE MAIZE KERNEL.*
By Proressor R. H. CHITTENDEN 4Ni3 Dr. THOMAS B. OsBoRrNg,

1. The maize kernel contains several distinct proteids wel]
characterized in reactions and:composition. Of these there are
three globulins, and one or ‘Tore albumins, all occurring in small
proportion and an alcohol-soluble proteid which is relatively
abundant.

2. The substance obtainable from the maize kernel by extrac-
tion with 10 per cent. solution of sodium chloride and separation
by dialysis, or by precipitation with ammonium sulphate, fol-
lowed by dialysis—is mainly a mixture of two globulins, differ-
ing from each other in composition and in coagulation points.

3. The mixed globulins can be approximately separated from
each other by fractional heat-coagulation or by deposition from
warm dilute salt-solution. In the former process there is formed
a small amount of proteose-like bodies.

4. The two globulins separable by the above methods, are a
myosin-like body and a vitellin-like body.

‘ The myosin-like globulin agrees closely in composition with
animal myosin as shown by the following analyses. It has, how-

ever, a coagulation point (in 10 per cent. sodium chloride solu-

tion) of about 70° C.

MAa1ze MYOSIN. ANIMAL MYOSIN,

Average of analyses of 13 prepar-

Average of two analyses. ations from various sources.

Carbon sl on o2 52.66 52.82
Hydrogen ._____ 7.02 7.11
Nitrogen!i ... __ 16.76 16.717
Sulphur toi. 3 1.30 1.217
Oxypen;atot | 22.26 22.03

100.00 100.00

The vitellin-like globulin is almost entirely non-coagulable by
heat, when dissolved in dilute salt-solutions. It is more soluble
in warm than in cold salt-solutions and when separated from the

* This paper is a brief summary of the results of an extended investigation of
the Proteids of Indian Corn carried on during 1890 and 1891, in the Sheffield
Biological Laboratory of Yale University. The full details of the research aré
printed in the American Chemical Jowrnal, vol. xiii, pp. 453-468 and PP 529~
552, and vol. xiv, pp. 20-44. The Indian Corn used was the White Dent variely
raised on the farm of Mr. J. H. Webb, near New Haven, and was freshly grou?
at this Station as required.
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former, either by cooling the fluid or on dialysis, almost invariably
appears in the form of small spheroids. :
- 1t has the following composition :

MA1zZE VITELLIN,
Average of six analyses.

{7503 5os b s S o S O PRSP R 51.71
Hydrogen ....coc.-coecciocccmemanmcinaaaax 6.85
Nitragen'. 2o Al LUl Co o Lol 18.12
st eri i s a (el Ll G R L B 0.86
Oxypon) et Ut del o s A S e B s b D RS 22.46

100.00

- 5. These two globulins exist as such in the maize kernel, as is
evident from the coagulation points of their salt-solution, from the
fact that their separation can be accomplished without the aid of
heat; and lastly since it is possible to extract the individual
B olobulins directly from the kernel by the use of appropriate
solvents.

6. Direct extraction of the finely powdered maize meal with
water yields a dilute salt-solution which dissolves the myosin,
Jeaving the bulk of the vitellin undissolved. Probably the char-
acter of the salts present in the kernel plays an important part
in this separation. From this solution the myosin can be separ-
ated in a fair degree of purity by the usual methods.

7. Extraction of maize meal with 10 per cent. sodium chloride
solution, after previous extraction with water, dissolves the vitel-
lin, which can be separated from this solution by the customary
methods. So prepared it agrees exactly in composition with the
vitellin separated by heat-coagulation from the mixed globulins.
8. The third globulin present in the maize kernel is character-
ized by extreme solubility in very dilute salt-solutions, especially
of phosphates and sulphates. It separates from such solutions
only by prolonged dialysis, i e., not until nearly every trace
of the salts has been removed. It coagulates in a 10 per cent.
sodium chloride solution in the neighborhood of 62° C. and has
the following composition :—

MA1ZE GLOBULIN.
Highly soluble.

(5P s et b = o S DL RS S =0 2% St 52.38
HyArogem .- - socecacomnbainanaeoasns amanaasa- 6.82
Nitrogers B Eaeus e g DS e s 15.256
Shlphop st tiiie ] o on o 0 i gttt b 1.26
OQmygen < WHETL RN L L el L e e e n GR 24.29
100.00
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9. Through the long continued action of water and alg, o
strong solutions of salts, as ammonium sulphate, the myosin and
the globulin noticed in the preceding paragraph are changed int
insoluble modifications, soluble however in 0.5 per cent. sodiuu(:
carbonate solution, from which ‘solution they are precipitateq ott
neutralization, apparently as albuminates. So prepared t};eSe
insoluble modifications «are characterized by a relatively high
content of carbon.

10. An aqueous extract of maize meal as well as a sodium
chloride extract apparently contains in addition to the globuling
two albumin-like bodies, more or less coagulable by heat, but’
as prepared, unlike in chemical composition. Owing to the diﬂi,.
culties encountered in separating these albumins their composi-
tion could not be determined with certainty.

11. A small amount of proteose can be detected in the extracts
of maize meal, after the globulins have been entirely removed,
but apparently this is mainly if not wholly, an artificial produet,
resulting from alteration of some one or more of the preceding
bodies.

12. The chief proteid in the maize kernel is the peculiar body,
known as maize-fibrin or better as Zein, which is soluble in warm
dilute alcohol, but insoluble both in water and in absolute
alcohol.

bility into alkali-albuminate) and by the ease with which it is
converted into an insoluble modification on being warmed with
water or with very weak alcohol.

Soluble zein and its insoluble modification have the same chem-
ical composition, as indicated by the following analyses :

INSOLUBLE ZEIN.
Average of three analyses.

SOLUBLE ZEIN.
Average of six analyses.

Chrhélr: . 1L 30 55.28 55.15
Hydrogen.l . _isoice 120 7.24
Nitrogen.......... 16.09 16.22
SRR < 0.59 0.62
Orypenld el nliche 20.717 20.77

100.00 100.00

Zein is characterized by a high content of carbon, by
its resistance to the action of dilute alkalies (i. e., non-converti- -
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TINUOUSLY ON THE SAME LAND.

~ In 1888% this Station studied the effect of distance of planting
l_n the quality and quantity of the maize crop.

- In 1889} the experiment was repeated on the same land.

" In 1890} the Station studied the comparative effects of plant-

srop, using for the test the plots which had been used in the two
previous years.

" In 1891 the same land was planted to maize for the fourth
eason in order to observe the yield from year to year when
rown continuously on the same land; contrasting the crops
yrown with heavy applications of manure or of fertilizer chem-
eals with those grown where no fertilizer of any kind was
ipplied.

'. Following is a record of the results for the first year. These
do not require discussion till further data accumulate. It is
oped the experiment may be carried on for a considerable
pumber of years.

] Arrangement of the Field.

. The accompanying diagram will make clear the arrangement
of the field in 1891 and its division into strips.

. The whole piece was divided into strips identical with those
figured in the Report of 1890, page 184, They are four in num-
ber running from north to south, and each one containing three-
tenths of an acre. They will be referred to as Plots A B C
and D.

Plot A.—Cow Manure at the rate of 10 cords per acre.

Plot B.—Hog Manure at-the rate of 13% cords per acre.

Plot C.—Fertilizer Chemicals at the rate of 1700 pounds per acre.

=t o ey

Plot D.—No manure or fertilizer of any kind. ’

* Report Connecticut Experiment Station, 1889, p. 9.
+ Report Connecticut Experiment Station, 1889, p. 219.
t Report Connecticut Experiment Station, 1890, p. 184.

BSERVATIONS ON THE GROWTH OF MAIZE CON--

‘UpoON
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Fertilizers and Manure used.

" In the years 1888 and 1889 the same commercial fertilizer was
applied on all the Plots and the quantlt;y of crop removed wag
practically alike on all.

In 1890, Plot A received 20 925 pounds or 3.2 cords of coy
manure, whlch is at the ratg of 10.7 cords per acre.

Plot B received 21,141.pounds or 4 cords of hog manure whicp
is at the rate of 13.3 cords per acre.

Plot C received a mixture of chemicals consisting of 109
pounds of nitrate of soda, 80 pounds of sulphate of ammonia, go
pounds of dried blood, 125 pounds of cotton seed meal, 90 pounds
dissolved bone black, and 40 pounds of muriate of potash, which
is at the rate of 1700 pounds per acre.

Plot D received no fertilizers.

Analyses of the samples of manure are given on page 71, of:
the Report for 1890.

The following table shows the quantities of nitrogen, phos-
phorie acid and potash applied each year to the soil in the fertil-
izer and the quantities annually removed in the crops and the
consequent exhaustion or enrichment of the soil. The phosphorie
acid and potash in the crops of 1890 were not determined but
have been assumed to have the same relation to the nitrogen of
the crops as they had in the crop of 1888,

PounNps oF NITROGEN, PHOSPHORIC AcCID AND POTASH PUT ON IN FERTILIZER
AND TAKEN OFF IN MA1zZE CROP FOR THREE YEARS.

Nitrogen. Phosphoric acid. Potash.

Put on each plot in fertilizer per acre in 1888..  45.1 107.2 77.8

Took off in Crop Per 8Cre ... --vovewececeoeas 94.8 39.4 50.2

Gained (+), or lost (—) by the soil in 1888__.. —49.7 +617.8 +21.6

Put on each plot in fertilizer per acre in 1889_.  45.1 107.2 77.8

o0k Off AN GRODIL Lo SETe o el 60.9 28.1 48.5

Gained or lost by the soil in 1889. . __....__.._. —15.8 +18.5 +29.3
Gained or lost by the soil per acre in two years’

EEODPINE I s LRt ot LN BTGy —65.5 +146.,3 +56.9

Put on Plot A in cow manure per acre in 1890 _ 293 142 209

Pook off in crop peraere. ... ... o3 i liio.l 114 47 60

GG sl —

Gained or lost on Plot A per acre in 1890 __._ SERRE +95 +149

Put on Plot B in hog manure per acre in 1890 __ 409 569 3

Took off in crop ‘per‘acre -..._..l__l..isilol 120 50 o

SRy Jeiag e —

Gained or lost on Plot B per acre in 1890....__ + 289 +519 +4

EXPERIMENT STATION. 141

Nitrogen. Phospnoric acid. Potash.

on Plot C in mixed chemicals per acre in 1890 172 162 69
B in' crop per acrel io i, Ilaeldia e 103 43 55
ed or lost on Plot C per acre in 1890._____. +69 +119 +14
ook off in crop from Plot D which received no
Wfcrtilizer in 1890 __:_ . _i..lio.odiolioll 66 27 37
by the soil on Plot D per acre in 1890.... —66 —27 —37

If from the quantities of these ingredients added to the plots
uring the three years in the manure, is deducted the quantities

en from (—) the original capital of the soil by the three years’
pping, leaving out of any account at present losses by drain-
ioe or liberation of nitrogen from the soil.

" Table I expresses the result in pounds per acre.

4BLE I.— ENRICHMENT (+) OR IMPOVERISHMENT (—) OF SoIL BY THREE YEARS'
CROPPING.

Nitrogen. Phosphoric acid. Potash.
sy ol SRR SR BEEEEY +113.5 +241.3 +205.9
IOt B 1o i o +223.5 +665.3 + 64.9
Rlab=0 4 I R i + 35 +265.3 + 170.9
ot D e —131.5 +119.3 + 19.9

" In 1891 practically the same quantities of fertilizers were
pplied to each plot as in 1890.

" Plot A received 20,453 pounds or 3.1 cords of cow manure,
qual to 10.3 cords per acre.

" Plot B received 21,721 pounds or 4.1 cords of hog manure,
qual to 13.6 cords per acre.

. Plot C received precisely the same chemicals as in 1890, and
Plot D received nothing.

" The manure was hauled and spread on April 1st and 3d. The

A

and was plowed about the first of May, and on the 16th of May

he fertilizer was sown on Plot C, and all four plots were har-
rowed and planted.

Planting.
. With an Aspinwall planter, White Edge Dent—a variety of

put in on all four plots alike, in rows four feet apart.

The
stalks stood on the average 12 inches apart in the row. ‘
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! Cultivation. TABLE II.—GROSS YIELD OF THE PLOTS IN POUNDS PER ACRE.
Plot A Plot B Plot C Plot D
The crop came up well and made gOOd gI'OWth thl'Ou Cow manure. Hog manure. Chemicals. No fertilizer.

season. It was cultivated with the horse cultivator three i Ke;n :ls """" 623:: 6;?3'2 522?? Bigi'g

. Ag )0 S . . . .

and the weeds in the rows hoed out. Plots A and B aid m, e Sy A B e
differ in appearance throughthe season. Plot C wag at k 3

13422.3 13150.3 12323.6 8295.9

behind those above named in development, but by the enq of i
season the difference*was not very noticeable. The crop On"
was spindling and poor.

The season was very favorable for ripening corn and there wgq
no soft corn in the field at harvest. All of it was sounq thou, ‘
on Plot D there were many very small ears or “nubbing,”

f water a strict comparison of yields can only be made on
substance of the crops. This comparison is as follows:

Cutting and Harvest. TARLE IIL.—DRY MATTER OF THE CROPS, POUNDS PER ACRE.

In kernels. In cobs. In stover. Total.

On October 4th the corn was fully ripe and there had been nc A, cow manure____ ... 4296.3 623.8 3255.8 81175.9
frost. i hog manure -........... 3123.3 640.7 3235.0 1599.0
There were nine rows in each strip. The central row of each fertilizer chemicals____.. 2897.04 594.5 3216.6 6708.1
D, no fertilizer__..____ ... 125168 385.2 2490.2 5391.2

was cut for the laboratory sample and stacked by itself. The -
whole crop was cut and separately stacked on the same day.

On October 26th, the crop on each plot was weighed
husked and samples were taken to the laboratory and immeds
ately prepared for analysis.

he total dry matter is largest on Plot A, which had been heavily
with cow manure for two years. The dry matteron plot B,
ad a heavy dressing of hog manure for two years was a little
than nine-tenths as large, the yield of plot C,} which had received
ercial fertilizers was a little more than eight-tenths as large,
that of plot D that had received no fertilizer for two years was
wo-thirds as large as that of the largest yield, that is of plot A.

s yield of dry stover was practically the same on plots A, B and C.
ight of stover on plot D was a little more than three-quarters
: of the others.

1e greatest differences between the plots is in the yield of dry
nels. Plots B, C and D yielded respectively 86.6, 67.4, and 58.5

nt. of the yield from plot A.

Gross YierLp oF THE Prots.

Table II presents the gross yield of field-cured kernels, cob
and stover on the several plots. ’

Inasmuch as the kernels were air-dried on the cob the we
of the latter in the field-cured condition could not be ascertai
The weight therefore of the kernels in the table is sligh
higher and that of the cobs correspondingly lower than it should
be. DBut the error is insignificant.

The gross yield of kernels and of total crop on plots A and B W&
received a heavy dressing of manure, is practically the same; the di 3
ference being less than three per cent. The Stover on these plot#
differs by about six per cent. being largest on plot A where c,
manure was used. . ¥
_ Plot C, which had received fertilizer chemicals, gave less gros® yi,‘
than Plot A by somewhat more than eight per cent.

Plot D, which for two years has had no fertilizer of any
duced a crop weighing about sixty-two per cent. of the weig
crop harvested from the plots which had been heavily manuré
last two years.

¥ many pounds of each food ingredient was harvested in the
els, the cobs, and the stover separately and how much in all
€ther. The cobs were not analyzed, but as their total weight
8 comparatively small and 4s their composition is not likely to
¥ widely, the average composition of cobs, as determined in
r analyses, was applied for the calculation.

* Air dry. ¢ See foot note on page 145.

kind, P 0
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TasrLE IV.—YIELD OF EACH F0ooDp INGREDIENT IN POUNDS PER ACRE.
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n Plot D.
There was more water in the harvested crop on Plot C than in that
f any other plot.*

ly 6.05 per cent. of the crop on Plot D.
The crops on A and B are therefore richer in albuminoids, as well as
arger than on the other two plots.

FFPERENCES IN CHEMICAL ComPosITION OF CROP CAUSED BY
, DirFrFERENCES IN K ERTILIZATION.

- Table V gives the analyses of the kernels and stover from the
» ur plots both in the field-cured and water-free condition. The
atter best serves for comparison.

ent. of these ingredients in the crops from the different plots.

Ash.—The per cent. of ash in the kernels from the several plots
s practically the same; in the stover it is noticeably lower on
’lots C and D. ;

A, B, C, D.

Analyses of Field-cured Maize. Analyses. |Calculated Water-free.

Y g £ g g g g

P o] (Al 2503 | = a8

s g 8 | §548 : : s | 8548
Sl dina ) 2 |88E0 & |l 2 SalioREN ] o
E 2|3 B |58 |&|| <) < £ |2Rg | &
Jeits __Z_,v,,l IR L SRS o Tar o
98.44 11.00 7.18| .82 | 58.42 | 4.14/| 1.42] 10.05| 1.15| 81.60 |5.18
39.29 | .86/ 6.12| .61 | 49.63|3.49|[1.42| 9.98| 1.02 | 81.81 [5.71
49.07% .65/ 4.53| .58 | 42,25 [2.92||1.26| 8.89| 1.15| 82.97 5.73
..... 20.25 | 1.04 633 .98 | 66.85 4.55(1.30 7.95| 1.23 83.83 5.69
51.55 | 2.85|2.42|15.04 | 27.49 | .65||5.88 5.02| 30.97| 56.76|1.37
48.65 | 2.93| 2.96 15.57 99.074 .82||5.10 5.76 | 30.32| 56.63 | 1.69
4612 | 2.5 2.64 1684 | 30.97 .68/5.10) 4.90| 31.26 B57.47 | 1.21
4T3 | 268 2.46/16.49 | 30.52 | .72||5.07] 4.66| 31.13| 57.77/1.31

| % The per cent. of water in the kernels from Plot C is so much higher than
hat in the kernels of either of the other plots or than has ever been found in
eld-cured maize from this locality that an error in weighing or recording the
veight of the subsample of kernels is strongly suspected. This cannot now be
etected or remedied. Therefore there is reason to doubt in case of the kernels
m Plot O, the correctness of the figures for gross yield, for dry matter, water,
ind all the other ingredients and the analysis in the field-cured condition. This
ffects only the kernels on Plot C. The water-free analysis is not affected.

10
e
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Most interesting are the differences in the per cent. of proteiy
in the kernels, that portion of the plant which is regarded as
most constant in composition.

The dry matter of the kernels frqm' Plots A and B, the heavily
manured plots, contained in round numbers one per cent. more
protein than the kernels from Plot C* which received commercis]
fertilizers and two per cent. miore than those of Plot D which
had no fertilizer. s

On plots which received an excess or an abundance of available plant
food, the kernels in the crop were decidedly richer in albuminoids ang
less starchy than on plots which were relatively deficient in plant fooqd,

QUANTITIES OF NITROGEN, PHOSPHORIC AciD AND Porasm
APPLIED IN THE MANURE orR FERTILIZER AND
Removep By tHE CRrOP.

\

The manure used, which was made from the same kind of feed
and of animals as in 1890, was not analyzed again in 1891 but
was assumed to have the same composition as in the previous
year. h
In Table VI are given, first, the total quantities of nitrogen,
phosphoric acid and potash which have been applied to the land
in the years 1888, 1889 and 1890 in excess of the quantities
removed by the crops of those years, second, the quantities
applied in 1891, third, the quantities removed by the maize crop
of 1891 and fourth, the quantities of these ingredients added in
four years in excess of what was removed by the four crops,
marked [+], or the quantities of each removed by the crops in
excess of what was supplied in fertilizers, marked [— |.

The larger quantity of phosphoric acid and smaller quantity of
potash in excess on Plot B as compared with A is explained by
differences in the feed of the cattle which made the manure used.
The cows ate large quantities of hay and stover, relatively rich
in potash while the hogs had phosphates in the bones which
came in garbage, but potash in the food was relatively small in
quantity and it may be that the slightly smaller yield in 1891 of
Plot B was caused by a relative deficiency of potash.

So heavy an application as 4.1 cords per acre of this hog
manure while supplying nitrogen and phosphoric acid in very
oreat excess of the quantity which the crop removes supplie®
only a small excess of potash, less than eight pounds.

* See foot note, page 145.

Tasre VIL.—ENRICHMENT OR IMPOVERISHMENT OF So0IL BY FourR YEARS MANURING AND CROPPING.

EXPERIMENT STATION.
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The relative proportions of phosphoric acid, potash and nitrogen i g [ % BT e 'w ek
the average maize crop and in the cow manure and hog manure made A = oo ~—3 G o el B GURGE eh e o
on this farm are as follows: e 1 T} 0
Phosphoric acid.  Potash. Nitrogen, g ;f e.E__:._‘,
Average maize Crop....... RERECI 1.6 2.4 B d 515 e PR PR B 0 T
Cowsmantire s =T L. AR 1 1.9 2.7 © pogl © © @ ol (S RIS
Hog manure .. _....... Lo e I 2 72 O{i g =
. ¢ a
That is, for every pound of phosphoric acid removed by the crops, 1.6 Q % £« = ® © @ = 18 o &
pounds of potash and 2.4 pounds of nitrogen are also taken. Wity 5 By = R e R A L, =
every pound of phosphoric acid applied in cow manure, 1.9 pounds of Z §
potash and 2.7 pounds of nitrogen are applied; the ratio being quite P BT
. nearly the same as in the crop. ! P 2l e ALUAIE R, i YL
But if enough hog manure is applied to cover the nitrogen which is to @ $98 & Sl ainmiue il L) gl B
be removed in the crop, there will also be applied about three times as S & A
much phosphoric acid but only one-third as much potash as the follow- P |
ing crop will remove. = g @ 9 S igahioy e et dy o R
Of course in crop rotation as usually practiced, the crop residues and i (T 7/ TRt L B
unused manure remaining in the soil as well as the natural capacity of 7 "
.the soil itself, are taken account of in manuring for the next crop. 3 2235
g 2338 F CARREE -~ Rt - S
Yierps or “SHELLED CorN,” AND PERCENTAGE CoMPOSITION & o 8 3
or Dry Marrer ror Four YEARs. :z S ke
Table VII shows the largest crops of dry matter, reckoned to 8 Q ;gi i e e e -k B < ST
the acre, which were harvested in 1888 and 1889 and their per- 2 % ﬁbas 228 83 3 8 ® 25 g
centage composition, together with all crops from drills in 1890 R & 5
and from Plots A, B, C, D in 1891 calculated to an acre. The Sl s
rows were four feet apart in all four years. 1 L - R AR S I Al e R LI
The plots marked A were on cow manure, B were on hog s %’ g g
manure, C on commercial fertilizers, and D had no fertilizer in g Al A SRR R T Al R LR e
the years 1890 and 1891, : P gn e 9 ® 5 9 9 2 9 sa a
As it is customary to judge of a maize crop by the yield of = : - b AR T e e W e ¢ A
“ghelled corn® in bushels, the yields have also been calculated e - ¥
in this way with the results given in the fourth column of the % it eati e ot -8
table. In this calculation twenty per cent. has been added t0 S SEilg g L Rle ey z g
the weight of water-free kernels for the water in corn cured i P‘E_EVE__E -~ A2 2 Z2ZEZ
enough to shell and 50 pounds has been assumed as the weight 2 ! ORI n VEIERT GA R
of such shelled corn per bushel. z % AR g
= ¥ ‘ ' o=t = ' : = e |
T i OnBig i
— £ R BB R
S 5 g 2 RS e R
f I srEirEic:
g 5
5 = SH & =3 822 S
& IR
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to twenty-five gallons with water.
first application was made May 11, the second May 28, and

FURTHER RESULTS FROM THE APPLICATION t hird and last June 22, Owing to the unusually dry summer a

FUNGICIDES TO PREVENT THE “SPOT» gp

QUINCE (Entomvsporié;m maculatum.) 3

he rows treated with Bordeaux mixture set an abundant yield
puit, in most cases as much as the tree could properly mature,
e the other two treated rows set a much smaller amount.
set ” of the untreated rows was very small, and at the time
arvesting the relative yield of marketable fruit was as follows:

By Dr. Roraxnp THAXTER.

In the last report of the Station (1890) photo-reproductiong wa
given showing the beneficial results of treatment with Bordeg
mixture for the leaf-spot of quince in the orchard of Mr, Greo,
Platt at Milford, as compared with portions of the same orchay
which received no treatment, the rows in the one case hay

i3

3 Marketable fruit.
ows sprayed with Bordeaux mixture in 1890-91______. 1% baskets.

retained their foliage intact till the last of October, while ¢ e i ‘* ammoniacal carbonate of copper in 1890,
untreated rows beside them lost their leaves by the end of s - and with precipitated carbonate of copper in 1891._..._. (SR
EEws unireated in 1890-91. .. .. ...co..oooo._l.i.oo 1 L

mer, Owing to the injury done by the fungus in previous ye:
no fruit set in 1890, even on the treated rows, a natural
of successive defoliation, and it was suggested in the repo:
just referred to that a second season’s treatment would have i
additional interest in connection with the comparative set
fruit on the rows treated and untreated during the previous yez
That the effect was strikingly in favor of the treatment, may
seen by reference to the photo-reproduction of single treated a
untreated rows reproduced from photographs taken about
tember 20th, as well as by the figures which will be given pr
ently.

At the time of blossoming, in May of the present year,®
treated rows were conspicuous from a distance by the mu
greater body of bloom upon them, and it may be mentioned
the two rows which had received Bordeaux mixture sh.0W
decided superiority in this respect over those treated Wit
bonate of copper. “

The first treatment of the season was given just as the first DIC
som buds were opening, and in all the applications the tW0 s}
deaux-mixture rows were sprayed with the same strength O 3
mixture which was employed during the season of 1890 (6 1bs.
phate of copper, 4 1bs. of lime, to 25 gallons of water)- by
two remaining rows that were treated, a precipitated caﬂooﬂa
copper was used in place of the ammoniacal solution emPI_OY B
1890, about three pounds of sulphate of copper being

'he superiority of the fruit from the rows sprayed with Bordeaux
ture as compared with that from the othertreated rows in regard
e quality, was quite remarkable. While the yield from the car-
e of copper rows was very fair as regards quantity, the fruit
badly injured by the spot and more especially by being
y,” that only the very small quantity of fruit above
d was found to be marketable. The apparent effectiveness
the Bordeaux mixture in keeping off the quince “maggot”
gests the advisability of using an insecticide with the fungi-
in the first two treatments as is often done in spraying for

'S green to 100 gallons of mixture.

the application of the fungicide in the present case was made
¢h more effective than in the previous year, and a perfectly
1 distribution of the material ensured by means of a plunger,
h was worked in the barrel by the person who pumped. This
sted of a broom-stick with a short piece of board screwed
the end and was worked through a small hole bored in the top
the barrel. Such a contrivance, the details of which need not
‘dwelt upon, gives the most satisfactory results for rapid and

precipit& Bplete stirring, and is indispensable for good work.
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It was found that a second or third stream turned into gjq b
rel was either utterly ineffectual in practice, or interfered tgy
ously with the working of the nozzles if it was made large eno ;
to do its work with any thoroughness. Si

The cash account with the two rows treated with BOl‘dea
mixture is about as follows : g

Dr.
To 3 men and team 3 hours - - .- oo ool $1.80
To 36 lbs. sulphate of copperat 6¢. ... oo oceoo . ___ 2.16
Mo 24 b dimemb e e b sl st Uiy e o e o 24
$4.20

Or.
To 71} baskets of first-class fruit at .76 ... ... __ $53.62
Balance above eXpenses . ...--- cce---c-coa-emasamaaooo $49.42

Comparing the yield from the untreated rows and estimating it a
1 basket per row, which is more than was actually obtained, the g
income from a single treated row was one hundred times as great
as from an untreated row.
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POTATO SCAB.

By Dr. Roraxp THAXTER.

h the cause of the above disease was described in some de-
nd referred to the action of a peculiar fungus as yet un-
d, experiments on the subject have been continued at the
on and elsewhere, which fully corroborate the conclusions
jed in regard to the causation of the disease. Cultures and
tions under test conditions, similar to those described in the
't referred to, were repeatéd in the green-house with similar
and demonstrated beyond question that the fung:us and
lisease are directly connected as cause and effect. Observa-
in the field in Connecticut as well as in other New England
s, have also satisfied the writer of the correctness of this
, the fungus being easily demonstrated in every case exam-
and visible to the naked eye in all freshly dug tubers af-
d by the disease in question. ‘
ould be remarked that no condition of the disease, whether
ated or supertficial, was found without this accompanying
, and the season’s observations in this respect have led the
to believe that the supposed types of the disease previously
d to as “deep” and “surface” scab are really variations,
ly, in the action of the same agent, which might be readily
butable to various physiological or other causes. This view
supported by further observations which will be referred
ently ; but it is still possible that the writer has never en-
red the surface form in nature and that the apparently
ble occurrence of the-fungus may be thus explained.
ugh the kindness of Prof. Arthur the writer received a
ot of tubers from La Fayette, Ind., affected by the same
L of the disease recently studied by Prof. Bolley and pro-
ced by him to be of bacterial origin. Unfortunately plate
Ires were not made from these specimens; but all were
ited in clean ground in which undiseased tubers planted at the
® time yielded a practically clean crop. The La Kayette
however, yielded from the eleven hills planted, 50 per
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her circumstances are involved which render such an assump-
gion on my part as yet comparatively groundless. Certainly, in
gommon with those conversant with the details of such work, I
ecognize that there are many possibilities of error; but that
work was too carefully done to admit of any change in the asser-
on made in the report of the same (Agricultural Science, loc.
cit.) other than in so far as they assume only one form of the dis-
ease, a point which with me must remain in doubt until I shall
have been able to do work under conditions similar to those under
hich the work was then carried out. The organism with which
I then worked, a true bacterium, was undoubtedly very different
from that pointed out by Dr. Thaxter, as the originator of *“ deep
seab,” the one which upon coming to Dakota I was immediately
and readily able to recognize as the active agent in the disease
here. Furthermore, in so far as cultural and infection tests have
been conducted this year, affirmative results have been attained
only with the latter form, the bacterinm not being found. Ihave,
however, to that end, to date, used only the disease as found here,
a form very much more pronounced than that studied last year,
possessing some characteristics of action not then noticed. How
many of these were present but not then noticed, and how much
hey are due to soil differences, I cannot say. Certain it is that
t is hard to draw the line between a surface and a deep form of
the disease from a consideration only of gross characters, unless
t be in the point of a pink coloration of the surrounding living
issues not then noticed. '

- That, in the Indiana work, I many times under apparent exclu-
sive infection conditions, induced potato scabs, recognized as such
by all who saw them, there is no question. Considering then for
‘the timé that the disease as generally understood has but one
origin, there are two possible ways for accounting for those re-
sults: First—Error in formation of the infection material so
that other germs than-the bacterium were present (possible but
‘not probable). Second—That the bacterium used (which was
undoubtedly parasitic in the potato plant) might under the con-
ditions of the inoculations produce the scabbing which in nature
would not occur. This I deem very probable from the then de-
termined capabilities of the bacterium to penetrate living tissues
of the potato plant even to parts of young growing stems. The
question is yet an open one. I can only regret that my authentic
material was unavoidably lost and await opportunity to give it

cent. of scabbed tubers, on every diseased spot of which thal
fungus was apparent to the naked eye. %
Prof. Arthur also writes me that he has isolated the scab
fungus at La Fayette from tubers grown in that vicinity, ang
P_rof. Bolley himself has found no other cause associated Wit],l th
disease as it occurs in North Dakota, his present station. Ty e
recent bullétin upon the subject (Bulletin No. 4, N. Dakot:
Experiment Station, Deec., 1891), Prof. Bolley remarks thgg :
“The first cause of deep scab as studied here is found to be -
plant organism of very minute character which attacks the sur.‘
face of young growing tubers, eroding, irritating and blackenine :
the adjacent tissues, and is identical with that associated witTl‘
the disease in the East (Thaxter 1. c.),” also that “ Pure masses of
the scab plant grown upon nutrient gelatine as seen in Fig. 1
free from all other germs, when transferred to the surface ot’”
healthy growing potato tubers, will invariably produce the dis.
ease at the point of application.” ~
' The writer’s results are thus strikingly confirmed by observa-
t%ons made in a widely different locality as well as by the addi-
tional experiments, already referred to, which have been made at.
this Station, and there seems little. doubt as to the true origin of
the disease, as it occurs in this vicinity.
Prof. Humphrey informs me that the supposed bacterium of
scab was isolated by Prof. Bolley from material received from
Ambherst, Mass., and pronounced by the former observer to
be identical with the La Fayette form. If two distinct diseases
really exist, therefore, they should be more or less widely dis-
tributed in New England as well as in the Western States. AS
already mentioned, however, the writer is inclined to believe that
there is no essential difference between the two as to cause at
least. But since Prof. Bolley is in a better position to judge con
cerning this matter from his more extended acquaintance with the
La Fayette form, I take the liberty of quoting from his bulletilt
already referred to, merely remarking that I am inclined to agree
with his suggestion that the so-called bacterium of scab is merely
an accompaniment and not a cause of the disease, and P‘"’b”‘bl
only partially (if it is at all) parasitic in a state of nature. ,
“As to the question whether two distinct diseases exist, I 14X
say that I am even yet much in doubt. This would at first g12
seem to imply that I doubt the accuracy of my last year’s infog
tests. This is, however, in no wise necessarily so, as "
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further test. I may say, however, that the parasite studied this
year acts much more rapidly in artificial infection than did ¢}
bacterium, and there is little question that it is the originator of

the chief amount of damage done by potato scab.” (Bolley, 1. c)

The experiments made at this Station during the present year
consisted in a repetition of the artificial infection of growing
tubers in the green-house, with pure scab fungus grown on potato
agar and transferred to definite areas in the form of letters, etc,,
as described in my former report. But since they merely con-
firm the conclusions already stated in the report just mentioned,
it is superfluous to describe them in detail. It may, however, be
mentioned that in connection with these inoculations an attempt,
was made to produce an effect upon growing tubers by means of
the fungus spoken of in my previous report (p. 17 note) and

doubtfully referred to Qospora perpusilla by Prof. Saccardo.

Pure cultures of this fungus were obtained from horse dung on
which it always appears as a whitish coating, but when trans-
ferred to the potato tubers no effect whatever was produced.

Two small field experiments were also tried upon the Station
grounds. The first of these was intended to test the effect, if
any, of sulphur and of muriate of potash used as a fertilizer in the
hills, upon the amount of scab produced in tubers grown on land
known to be infected. The experiment was without result, no
difference being found between the hills thus treated and the
alternate hills untreated, the tubers being very generally scabbed
in all cases. ' i ;

A second experiment was tried on a piece of new land, also on
the Station grounds, the sod of which had not been turned for @
period of years. On this land 178 hills were planted as fol-
lows : : ’

Set a.—28 hills; planted with scabbed seed known to be attacked by the scab

fungus, every second hill unfertilized, the rest fertilized with mixed fertilizer.
Set b.—28 hills, planted with clean Beauty of Hebron seed. Kvery second

unfertilized, the rest fertilized with manure from horse fed on hay and oats. ;
Set c.—28 hills, planted as in setb, but every second hill fertilized W‘td

manure from horse fed on oats in which pure cultures of the scab fungis ha

been mixed. - 17l
Set d.—14 hills, planted as in b with addition of a trowel full of oxide 0 1

in the alternate hills, every second hill fertilized with mixed fertilizer.

Set e.—14 hills, planted as in b, the alternate hills containing broken pl
and cement, the rest mixed fertilizer. Fayette
Set .—22 hills, every other row planted with scabbed seed from La Fay

(unfertilized), the rest as in Set b, unfertilized.

hill

aster
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» Set 9.—28 hills, planted as in b, the alternate rows fertilized with wood ashes,
the rest with commercial fertilizer.

The potatoes were dug July 28, with the following results:

. Set a.—664 per cent. scabbed badly in all hills.

- Set b.—5 i “ in hills containing manure.
: 9 # t 8 U commercial fertilizer.
Set ¢.—50 i b wt # manure.
4 3% % o % ¢ commercial fertilizer.
Set d.—8 £ 5 ¢ treated with oxide of iron.
1 2 (& 4 in alternate hills.
- Set e.—60 % Ly in hills containing plaster, etc.
6 3 . in alternate hills.
- Set £.—50 H . in hills containing La Fayette seed.
4 i 2 in alternate hills.
. Set g.—T% 4 i in hills containing wood ashes.
g 125 % ks in alternate hills.

As far as so small an experiment is of value the results seem to
show that in clean land in which about six per cent. only of the
crop of potatoes would be normally scabbed, (1) scabbed seed
very greatly increases the number of diseased tubers produced, @)
that barn-yard manure which has not been contaminated by the
scab fungus, either by food ingested or otherwise, may not mate-
rially increase the amount of scab, (3) that oxide of iron in amount
sufficient to color new tubers red exerts no appreciable influence on
he amount or virulence of scab, (4) that plaster and cement, for
Some reason mnot apparent, exercises a very decided influence,
especially upon the virulence of the disease, which was worse in
these hills than in any others, (5) that wood ash has no appar-
ent connection, as has been suggested, with the presence of the
disease.

Although the hills fertilized with barn-yard manure from a
horse fed with pure culture of the scab fungus, show a decided
increase in the amount of seab, the-experiment can hardly be con-
sidered a fair one, as the cultures in question consisted almost
wholly of the vegetative mycelium of the fungus, so that compar-
atively few spores were ingested, and.the purely vegetativé
hypha may have been killed in the digestive tract, such spores as
were present alone surviving, and perhaps multiplying only to a
limited extent in the fices after evacuation. The reverse would
be true where scabbed potatoes, on which the spore formation is
always very abundant, were fed to stock, and the writer is con-
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vinced that the practice of feeding diseased tubers in this way ig
one of the most important means by which the disease is spreaq
on farms. In view of the well-known fact that great numbers of

fungus spores can and do pass through the digestive tract withoyt

injury, and that the scab fungus is known to grow luxuriantly iy
decoctions of horse or cow dung, it is not unreasonable to assumg
that its spores, passing through the digestive tracts of stock feq
with diseased potatoes, continue their development in the manure
after evacuation, and thus afford the means of wide-spread infec.
tion on land fertilized with such material.

The condition of the hills treated with plaster and cement wag
very striking; the scabs upon the tubers being unusually deep
and widespread and the grey appearance produced by the fungus
very conspicuous. The reason for the apparent stimulus which
these substances seem to exert on the growth and spread of the
fungus is not easily explained, and further experiments should be
made to ascertain whether or not the results obtained were acci-
dental.

The theory entertained by many persons in the State, that scab
originated with the use of wood ashes as a fertilizer, is certainly
in no way supported by the results obtained, and it is moreover
quite improbable that so thoroughly sterilized a substance should
be a medium of infection.

In regard to the question of prevention by treatment little can
be said. Prof. Bolley in the Bulletin referred to, gives the
results which he obtained by treating the seed potatoes in
various ways in order to kill the fungus upon seed tubers before
planting : but the use of clean seed would seem to be a simpler
and more effectual means of avoiding infection of this nature.

The application of any substance to the vines is manifestly absurd

in view of the nature and action of the disease, and it seems ex-
tremely doubtful whether any advantage would be gained by
treating the seed and adjacent earth with Bordeaux mixture (as
claimed in a recent bulletin of the Rhode Island Experiment Sta-
tion) or-with any other substance. ;

Certain preventative measures may, however, be taken with
great advantage.

(1.) The seed must be free from any scabs.

(2.) Land which has produced scabbed crops in previous ¥
either of potatoes or of beets or has been fertilized with manure
from scab-fed stock must not be planted to potatoes.

ears
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. (3.) Scab potatoes should never be fed to stotk under any cir-
cumstances, unless they have been thoroughly cooked, even if the
and on which the manure is to be used is not to be cropped with
potatoes at once.

* (4) In general any fertilizer is to be preferred to barn-yard man-
ure for potatoes, whether the stock has been fed with diseased
potatoes or not. -

. (5.) If it is suspected that a crop is scabbed it is of great im-
portance to dig the potatoes as soon as possible after they are
mature, since the scab spots increase in size and deepen as long
as they are left in the ground and what is at first a comparatively
slight surface injury may be sufficiently extended to render tubers
worthless which would otherwise have been marketable.

. In regard to the botanical relations of the fungus producing
scab, it has already been stated that the form appears to be unde-
seribed, and since a definite designation seems desirable for the
agent of so important a disease the following diagnosis may be
given.

Qospora scabies, nov. sp.

. Vegetative hyphw brownish .06-1 x in diameter, curving irreg-
ularly, septate or pseudoseptate, branching. Aérial hyph at first
white, then grey, evanescent, breaking up into bacteria-like seg-
ments after having produced single terminal spiral spores (?) by
the coiling of their free extremities. Forming a firm lichenoid
pellicle on nutrient jelly and usually producing a blackish-brown
scoloration of the substratum on which it grows, causing the
disease known as “scab” on potato tubers, and a similar disease
of beet roots (sec. Bolley).

_ The fungus is referred to Oospora merely for the reason that it
appears more nearly allied to certain forms included in this genus
by Saccardo, than any others known to the writer. There seems
to be, however, at least one, perhaps several saprophytic forms,
having the same morphological characters, which may prove con-
stant enough to warrant a new generic designation. The white
““efllorescence ”, which appears on horse dung soon after it is
‘placed in a moist chamber, is almost identical with the scab fun-
gus, and similar forms are constantly met with especially in trans-
fers to plate-cultures from all sorts of substances. It is needless to
remark that the genus Oospora, as given by Saccardo, has no scien-
tific value, and the reference of a form to this genus is merely, as
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in the present case, a confession of ignorance concerning its trygq
position. ; {

It is to be hoped that observers jn' Europe may be induced tq
examine the disease as it occurs there, in the light of the writers
observations, and substantiate or'disprove the conclusions reacheq
as far as concerns the European form of the disease. The fungug
is unusually easy to igolate by plate-cultures of potato agar or

gelatine, on account of its blackening effect upon the substratum, -

so that its presence or absence even in old scabs is readily ascer-
tained. One precaution only is necessary, namely, that the mate.
rial for culture be taken from near the surface of the tuber, or at
least not from the deeper tissues which may be invaded only by
bacteria that have followed the attack of the fungus, and extended

its injury. )
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THE CONNECTICUT SPECIES OF GYMNOSPORAN-
GIUM (CEDAR APPLES).

By Dr. Roraxp TuHAXTER.

- So much has been written in popular and scientific literature
- concerning the so-called Cedar Apples and their connection with
- the production of certain rusts on fruit trees and elsewhere, that
it is unnecessary here to give more than a general statement of
' the facts which should by this time be familiar to agriculturalists
 generally or ‘at least to fruit growers who are directly interested
in the matter. The general facts referred to are as follows
- Towards the end of spring, usually in early May, and during
rainy weather, the fungus which produces the well-known distor-
. tions (cedar apples) just mentioned, protrudes from them in the
form of orange-colored gelatinous masses, the orange color being
chiefly due to vast numbers of fungus spores formed on the sur-
face of these masses, and known as teleutospores. 'These teleuto-
 spores germinate rapidly, without becoming detached from the
- swollen masses, and give rise each to a number, sometimes as
‘many as a dozen, small secondary spores which are discharged
‘into the air from the sides of short threads protruding from
4 them at various points, These secondary spores (sporidia)
falling into the air are blown to apple or quince trees or some
- other plant of the same family, and adhering to the surface of the
tender leaves or shoots germinate in their turn, and entering the
plant tissues produce in and upon them the second or rust condi-
tion of the fungus, known as the Roestelia stage. The rust first
' shows itself as an orange or yellow spot on the upper side of a
leaf for instance, in which cavities are formed producing certain
bodies (spermatia) of unknown function, while subsequently after
a period of time varying in different species from ten days to
three or even four months the Roestelia appears in the form of
- tooth-like projections from the under side of the same spot. These
- projections contain great quantities of spores which are discharged
‘into the air, and blowing back to the cedars and germinating
- upon them enter their tissues and give rise to new cedar apples
- which again reproduce the rust and so on.

11
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The object of the present paper is to call attention to exper;.
ments which have been carried on at this Station in regard to the
relations of the different species of cedar apples to the varioyg
forms of rust or Roestelia which th‘ey‘ produce, and more espe.
cially to the development of the so-called * bird’s nest” Gymno-
sporangium, the characteristic dlstomons of which are so familigy
as to need no further description. Although so common a species,
the experiments and observations of the writer have demonsmated
that it has been hitherto undescribed, owing to various confusiong
which need not here be dwelt upon, and the appropriate name
nidus-avis (bird’s nest) is here proposed to distinguish this char-
acteristic and strictly American form. The interest in the sub-
joined account is therefore rather scientific than economic, except
in so far as it enforces the already well-known fact that to avoid
certain rusts which are often serious on apple, quince or pear trees
as well as on hawthorn used for ornamental or other purposes,
and several related plants, it is necessary to cut down adjacent
cedars as far as is practicable; for although it has been shown
that injection from cedars may take place at a distance of eight
miles, the virulence of the disease is of course proportionate to
the proximity of the cedars.

We have in Connecticut, so far as is now known, seven distinet
species of Gymnosporangium ; two upon the white or swamp cedar
( Cupressus thyoides), neither of which are economically impor-
tant, one peculiar to the common juniper (Juniperus communis),
three upon the red cedar (J. Virginiana), and one occurring on
both the last named plants; the last five species all possessing
more or less economic interest, from the rusts which they are likely
to produce. The writer has continued experiments on all these
species for the past five years, and has succeeded by artificial cul-
tures under test conditions in connecting all but one of them ( Gy~
nosporangium KEllisii) with its proper rust, making at the same
time a critical study and comparison of the different forms and
stages. Ina paper on the subject published in the Botanical Ga-
zette (Vol. xiv, No. 7) attention was called (p. 169 and 172, note)
to the fact that the so-called bird’s nest Gymnosporangium of the
red cedar, which had hitherto been confused with another Ameri-
can (G. clavipes) as well as with a European species (G- cont-
cum), was shown by cultures made at this Station and at Cam-
bridge as well as by observations made in the vicinity of New
Haven, to be a distinct and peculiarly American form as above
stated.
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* In regard to the remaining species of Gymnosporangium it
may be mentioned in passing that the experiments performed by
the writer before he became connected with this Station have
been repeated here in the case of G. macropus, G. globosum, G.
biseptatum, and G. clavam'aejbrme, the failure of cultures with G.
\Ellisii on the two occasions when they were attempted, having
been directly traceable to the use of teleutospores which were not
in good condition for cultures, the species not being readily
obtainable in a fresh state. In the case of @. macropus, G.
clavariagforme and @. biseptatum results were obtained identical
‘with those previously published by the writer, while in the case
of G. globosum certain additional facts were ascertained ; namely
that perhaps the most common orange rust of apples in thls state
18 undoubtedly caused by this species. This rust, which has been
referred to in previous papers as “lacerata z,” was induced by
inoculation with sporidia from @. globosum on three seedling rus-
sets, the inoculation being made in the greenhouse by forcing
the cedar apple as well as its host so early in the spring that all
possibility of accidental mixture was avoided. Spermogonia
‘appeared the first week in April, the infection having been made
late in March, and perfect and typical aecidia were developed
‘early in July. In addition to the cultures of @. globosum which
- were made on these apples, two plants of the mountain ash (Pyrus
Americana) were inoculated with the same G‘rymnosporangmm in
- April, and having produced luxuriant spermogonia gave abundant
and well developed aecidia late in July. It may be mentioned in
passmg that these aecidia were not the Roetfelia cornuta which
occurs on the same host further north, but had all the characters
 of the Roestelia which follows inoculation by G. globosum on
| other hosts. In addition to the above facts it wasiascertained
“that a rust of quinces and of Keiffer pears both hitherto unre-
- corded hosts for this species, was referable to the same source.
Cultures of - G. globosum on Hawthorn (Crataegus erus-galli)
were also repeated and produced abundant and well "teveloped
- aecidia under equally strict conditions, confirming the writer’s
- previous statements in all respects.

Returning to tie “ bird’s nest ” Gymnosporangium, infections
- with this species have been made by the writer every year since
. the spring of 1886, in order to determine definitely the true charac-
- ter of the rust which it produced, and the results in all the cul-
' tures were identical, as to the mode and rapidity of development
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and gross as well as microscopic characters. Until 1889, how, 1

ever, this rust had never been recognized in nature ; but as gq,
as search was made for it in the light of the results artificia]]

obtained, it was found in abundance near the Station and elge.

where in the State growing on ‘Quince, but most luxuriantly ¢,
the Service berry (Amelanchier Canadensis) Owing to jgg
rapid development, theé Rqeételia matures by the first of June,
simultaneously with the Roestelia of the juniper Gymnosporay-
gium (G- clavarieforme), and since the two rusts inhabit both
the above-mentioned host plants, they often occur together side
by side on the same leaf, shoot or berry. For this reason although
the two are quite distinct in gross appearance when closely exam-
ined, as well as in microscopic characters, they have never hitherto
been distinguished and will doubtless be frequently met with in
herbaria under Roestelia “ lacerata,”’ or the equally erroneous
name R. penicillata. The general habit of the two is much the
same, the Roestelia nidus-avis being, however, slightly less lacer-
ate than R. lacerata and much darker owing to the rich rust
brown color of its spores which contrasts strongly with the much
paler dead brown of the spores of R. lacerata when seen en masse.
Microscopically the two are separated at a glance, the spores of
R. nidus-avis being smooth while those of R. lacerata are verru-
culose.

The Gymnosporangium nidus-avis it may be mentioned by no
means confines itself to bird’s nest distortions, but may occur in
isolated areas on the smaller branches on which it produces a
slight swelling like @. clavipes, or may attack the larger branches
and even, not uncommonly, the main trunk of the tree in which
its perennial mycelium has survived for years as a result of infec-
tion when the tree was very small, causing a conspicuous swell-
ing of a part or the whole of the trunk, the bark of which in the
diseased area is usually very rough. That these forms are not
due to any species other than the nidus-avis has been shown by
cultures. i

The new species may be characterized as follows :

Gymnosporangium nidus-avis, nov. sp.

Sporiferous masses when young, cushion like, irregularly gl'ObOSe
or oval, small and distinct or elongate and confluent according %
the habitat ; rich red brown ; when mature indefinitely eXpand‘?
by moisture, orange-colored. Teleutospores two-celled, irregularin
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e, broadly ovate to sub-elliptical or fusiform, bluntly rounded
» slightly tapering towards the apex, symmetrical or often slightly
) Average dimensions .055 X .025™®, Promycelia several,
jot uncommonly proceeding from either extremity. Pedicels
shen young often more or less inflated below the spore. Myece-
am perennial in leaves, branches or trunks of Juniperus Vir-
ana very commonly inducing a ¢ bird’s nest ” distortion.
Roestelia stage. Spermogonia yellowish orange, preceding the
ecidia by about ten days. Aecidia hypophyllous or more com-
only on petioles, young shoots and especially on young fruit,
nsely clustered, brown, at first subulate, then fimbriate; the
eridia splitting to the base with its divisions slightly divergent.
Peridial cells rather slender ; the ridges somewhat prominent, sub-
byrinthiform, horizontal or becoming inwardly oblique towards
e extremites. Average measurements (towards the apex of
he peridia) .07 X .018™™, Aecidiospores smooth, spherical or
rregularly oval to oblong, average diameter 25™™.

" Mycelium annual in the leaves of Cydonia (quince) and in
leaves, stems and fruit of Amelanchier Canadensis (Service
berry) in June.
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FUNGUS IN VIOLET ROOTS.

3
By DR. ROLAND THAXTER.

Specimens of diseased violet plants have been received at the
Station several times and the present note is designed to call at-
tention to the presence in the roots of such diseased plants of a
peculiar fungus, not previously observed in this country, as far
as the writer is aware. It is a well known fact that in the
Middle and New England states violet growers are often sub-
jected to great loss from the effects of a somewhat obscure affec-
tion which stunts or hinders the growth of the violet plants,
causing them to turn yellowish and giving them a generally
sickly look. This sickly condition may be present in plants
grown under glass as well as in open ground, and appears to
attack those grown out of doors most severely during continued
damp weather. It may or may not be accompanied by the leaf
spot fungus (Phyllosticta viole) which in itself is often a very
destructive disease, or by certain minute insects resembling the
“ red spider” of greenhouses, but much smaller and hardly visible
to the naked eye, which might be responsible for much of the
damage. Nevertheless many plants having the characteristic
sickly yellow look of the violet disease have been received and
examined, on which no sign of either the fungus or the insect
could be found. No apparent cause for the observed condition
being discoverable in the portion of the plant above ground, the
writer was led to examine the roots and stems with some care
and after washing the earth from the former, great numbers of
dark spots were observed commonly involving the whole _Sllb'
stance of the root for a distance of a few millimeters. Sections
of such spots show the tissue more or less blackened and d.e—
stroyed and lying in the cells, in greater or less numbers, certall
peculiar looking squarish brown bodies, sometimes filling the cells
completely and looking not unlike some form of smut. Th.eS?i
squarish bodies are the result of the breaking up of large cylindrica
2-5 (or more) septate brown spores formed from a rather scsz'S"3
septate mycelium which apparently causes the death of the ro¢
cells at the affected points.
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The fungus is undoubtedly the form described by Zopf (Sitz.

- d. Bot. Ver. d. Prov. Brandenb. June 1876, p. 105) under the
- name Thielavia basicola, figured in Winter’s Pilze (Vol. II, p. 44)
- and also described and tigured by Sorokin as Helminthosporium
- fragile (Clasterosporium frag. Sacc.) in Hedwigia (1876, p. 113)
- where the characteristic breaking up of the spores into squarish

segments is well represented. According to Zopf the fungus is
the same with the form described by Berkeley & Broome (Ann.

~ and Mag. of Nat. History, Ser. II, Vol. V, No. 465, PLI. 11, fig. 4)

as Torula basicola, yet for reasons not mentioned all these are

kept distinet by Saccardo. ‘

Zopf describes an ascosporic condition on which the genus
Thielavia is founded, which has not been observed by the writer

- except as a parasite on other fungi (species of Isaria), and states
. that a very serious disease of the roots of Senecio is due to its
~ action.

As concerns the disease of violets, however, it seems doubtful
whether the observed injury done by the Thielavia would alone

- account for the condition of the plants, yet the mere presence of
. a form supposed to cause serious disease in the roots of other

plants, seems of sufficient interest to warrant the present note.

Another disease of violet roots due to mematode worms and
common in Connecticut as in other localities, produces great
numbers of hard rounded swellings upon the roots, but according
to the statements of several violet growers does not appear to do
much injury to the plants.
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PRELIMINARY REPORT ON THE SO-CALLED «PQLE-
: BURN ” OF TOBACCO.

By*WiLLiam C. Sturcis, Pa.D.

. Ever since the year 1833 when the tobacco industry of Con-
necticut was permanently - affected by the introduction from
Virginia by B. P. Barber of East Windsor of what is now
known as the ¢ Barber broad-leaf variety,” and the growing of
fine, silky tobacco suitable for wrappers, superseded the strong,
narrow “Shoestring ” tobacco, this important crop has been seri-
ously injured by several diseases, mycological as well as physio-
logical in nature.

. The present report has to do with the cause and effects of one
of these diseases, familiarly known in this State and in other
sections of the country as “pole-burn,” “pole-sweat,” and “house-

burn,” names indicative of the burned appearance of the affected
leaves. :

ORr1GIN OF “ POLE-BURN.”

Practical experience has shown us the conditions under which
this disease makes its appearance. Thus all tobacco-growers
know that if the tobacco is cut and hung during warm, damp,
and foggy weather it is very susceptible to. « pole-burn;” that if
a period of such weather ensues a week or ten days after the
hanging of the tobacco, even though the conditions under which
the tobacco was cut and hung were favorable, the crop is sure to
suffer more or less; in brief, that the severity of the disease is
intimately connected with atmospheric conditions.

The appearance of tobacco affected with ‘“ pole-burn” is too
familiar to require any extended description.

As the disease was first brought to the notice of the writer it
was seen to be characterized by the appearance on the surface of
the leaf, of small blackened areas, giving the leaf the aspect of
having been sprinkled with sulphuric acid, or some other corrosive
liquid. At first the disease is limited to the néighborhood of the
veins and midrib of the leaf where moisture is superabundant, bub
its spread is very rapid, the small blackened areas increase in size,
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- become confluent, and sometimes within thirty-six, or at most
forty-eight hours, not only is the whole leaf affected, but the
.~ entire contents of the curing barn may be rendered quite worth-
.~ less as tobacco. Examination shows that the leaves have changed
. from greenish-yellow to a dark brown or almost black color,
. that the fine texture has disappeared, and that instead of being
. tough and elastic, the whole leaf is wet, and soggy, and tears
- almost with a touch, falling of its own weight from the stalk.

. The severity of the disease varies, as has been said, with the
- atmospheric conditions of warmth and moisture, and certain
- years, e. g. 1872 and 1878, are memorable in Connecticut, as hay-
- ing been peculiarly conducive to the disease. The 10th Census of
. the United States is authority for the fact that the weather
~ throughout the curing season of those years was damp and foggy.
It is, however, safe to say that a tobacco crop is very seldom, if
: ever, cured in Connecticut without showing some trace of disease.
- Even during the most favorable seasons the disease does make its
- appearance in the center of the curing barn where the tempera-
. ture is higher and the moisture more retained in and about the
~ leaves, whereas in unfavorable seasons the loss has often amounted
: practically to the entire crop.

~ Finally, the disease is not peculiar to Connecticut. The Station
~ has been in correspondence with the principal tobacco-growers of
' Virginia and Kentucky with reference to the subject and the
. replies have been invariably that the disease is well known in
- both States, and that it is induced or aggravated in air-cured
- tobacco—that is, tobacco cured without the aid of artificial
. heat—by hanging the tobacco too closely crowded in the barn
. to admit of the free circulation of the air; by hanging it when
" moist or wet from dew or rain, and by fogs penetrating the barn;
" or by the prevalence of damp sultry weather.

. The past curing season in this State was exceptionally favora-
ble to the tobacco grower, so much so that it was found impos-
- sible to secure specimens of diseased leaves for examination at
' the Station until the latter part of October. It was then learned
- that the disease had made its appearance at Melrose, and had
“destroyed in thirty-six hours, 2000 1bs. of Counecticut seed leaf.
' A quantity of the diseased material was sent to the Station, and
“was there subjected to thorough microseopic examination. On
' the less damaged leaves the appearance was as described above,
'but a small hand-lens revealed in the center of each blackened

b
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spot, a minute, elevated pustule. Sections .through the center of
one of these pustules showed that the tissue of the leaf wag
largely disintegrated, and-the cells themselves were completely
filled with bacteria, which as they issued from the .cells In vast
numbers, gave a milky appearance to the Wa?e!‘.ll-’] which the
section was lying. This being presumably the incipient stage of
the disease it was only necessary in order to trace its develop.
ment, to select a series of leaves showing more and more ad-
vanced stages of decay and to examine the pustules SL.\ccess.wely,
This method showed that the bacteria develope rapidly in the
tissue of the leaf, raising the epidermis, and finally break%ng
through at one or more points in the blacke.ned area. Oozing
through the ruptured tissue, they spread out in a thin slimy film
over the surface in the immediate neighborhood of the Pust,ule,
finally forming a brown, translucent crust of a cheesy consistency,
and composed entirely of the bacteria themsglves. It was now
an easy matter to take a minute portion oi: this crust, place it in
a drop of distilled water through which'lt; at once became dis-
seminated, and examine it under the microscope, or transfer. a
portion of it to some nutrient material, liquid or S?lld. . Examin-
ation with the microscope showed that there were invariably two
forms of bacteria present, and only two—one in the shape. of
minute rods very rarely connected in chains, .ar}d belonging
therefore to the genus Bacterium, the other consisting of spher-
jcal cells often united in chains and belonging to the. genus
Micrococeus.* It must be noted that two forms of b.a,cterla very
similar to those described—a Bacterium and a .Mlcrococcus.——
always accompany, and are taken to be the active agents 1n,
putrefaction whether of vegetable or animal substances, and the
question naturally arises whether we have here merely a process
of fermentation and putrefaction (whatever we may mean by
these terms) common to all putrescible substances,. and induced by‘
the previous growth of some fungus on the d'lseased spot, O
whether we have to do with specific agents of disease peculiar jco
tobacco.t A fungus related to one of the common leaf-dis-

%*The dimensions of these two forms are: Bacterium, 1.94—3.Tux 0.84 5
Micrococcus, spherical, 0.94—1.4x in diameter. ) . £

4 In this connection it is well to note that a German investigator, Emil Suchs
land, has recently discovered living organisms belonging to.the groups'BaCteé
riaces and Coccacese, associated with the process of fermex‘ltatwn of all kinds 01
tobacco. ““Generally,” he writes, “ only two or three species are found on each

kind of tobacco, Bacteriaces predominate, but Coccacez also occur. That these
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~ eases of the tomato, of the genus Cladosporium, does occur in
. spots on tobacco leaves, Leaves partially cured, that is, leaves
 taken at the period when the “pole-burn” usually makes its
- appearance, but free from any developed fungus and bacterial
. disease, were kept in a damp atmosphere for some days. Under
. these conditions there developed on the leaves in the course of a
- few days, small brown spots of a velvety appearance under the
~microscope, the Cladosporium mentioned above. This fungus
~ caused no wide-spread damage to the leaf, being limited to the
- very small spots in which it first appeared. In the course of six
- weeks, however, examination showed that the fungus was decay-
ing rapidly and that in its place vast numbers of bacteria were
developing, identical with those found in the pole-burned leaves.
- The gross appearance of the decaying areas was similar to that
 characteristic of “pole-burn,” though owing to the fact that the
. leaves were by this time almost thoroughly cured, the spread of
. the decay was not so rapid. Finally, mingled with the bacteria
.~ in the pustules of leaves undoubtedly aflicted with pole-burn,”
. there were often found the remains of a fungus identical with
the Cladosporium above mentioned.
We may therefore infer, although conclusive results can only
- follow further examination, that “pole-burn” is due primarily to
.~ the growth of a fungus upon the leaf, which by disintegrating
and partially destroying the tissue of the leaf, gives access to a
~ bacterial process of decay.
~ Were it not for this process of decay, however, we should have
. little to fear from the Cladosporium. The latter, as we have
| seen, is very limited in its area of growth, but the reproduc-
tive activity of the bacteria is very great, and the decay which
. they cause spreads with corresponding rapidity. For this reason
. the investigations undertaken in the laboratory have been upon

bacteria are the active agents of the ferment of tobacco is shown by the fact
that if pure cultures are ;pade from one kind of tobacco and another kind is
inoculated with this pure material, there is reproduced in the latter tobacco the
- tlavor and aroma characteristic of the original tobacco.” By making use of the
proper forms of bacteria Suchsland succeeded in so improving the quality of
German domestic tobacco that experienced judges were unable to recognize it.
- E. Suchsland, Ueber Tabaksfermentation. Ber. d. deutsch. bot. Ges. Band ix,
Heft. 3 April, 1891, pp. 79-81.
It may be therefore that the damage to curing tobacco known as * pole-burn ”
is merely an abnormal development of the same bacteria which are the active
- agents in the subsequent process of fermenting or ‘*sweating "’ of the tobacco.
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the bacteria themselves and the means by which their activi
may be prevented. It isa matter requiring only delicate mani.
ulation, to isolate the bacteria from the “pole-burned » leaves, anq
to obtain pure cultures. These were made in test-tubes on both
solid and liquid media. The bacteria developed readily on potato-
agar with a slight percentage of tobacco-ash or a trace of pep-
tone, on slices of sterilized potato, and in potato broth with 5
trace of peptone. The sterilized potato gave the best results,
and the cultures have been continued on that substance. Under
these conditions the bacteria form on the surface of the potato
round, or elongated and irregular colonies, of a slimy consistency,
varying in color from livid gray to deep orange, and producing
in the potato a dark stain beneath and around the colonies. In
liquid media they develope, not on the surface, but as a flocculent
deposit in the liquid. Certain facts may now be noted and com-
pared with facts ascertained in the curing of tobacco.

(1) As the cultures become dry, the bacteria cease to develope
so rapidly, and finally their development ceases. They require
therefore moisture for growth, and decreasing the amount of
moisture decreases their vitality. This bears out the general
view that the origin and spread of “pole-burn” is in some way
connected with an excess of moisture in the curing-barn.

(2) Nine tubes containing each a slice of sterilized potato were
inoculated with the bacteria. Of these, three were kept at a
temperature of 100° F., three at a temperature of 70° F., and .the'
remaining three ata temperature of about 40° F. At the end of
three days the tubes kept at 70° showed the usual growth, the
colonies averaging 13 inches in length by 4 inch in breadth;
neither of the other sets of tubes showed any marked growth,
but upon being placed at the medium temperature for forty-eight
hours the development of the bacteria proceeded with marked
activity. These experiments were repeated at various degrees of
temperature. Temperature therefore has a marked influence
upon these germs; warmth, up to 70°, and even 90°, is favoral:le to
their development, whereas temperatures above 100° or 110 all.d
below 35°-40° act as a temporary or permanent check upon their
vitality. To this fact again we find a corresponding theory, that
warmth as well as moisture is conducive to « pole-burn.” Inas-
much as in this regard bacteria, as a rule, follow the laws. gov-
erning the active growth of the higher fungi, it is immater.lal at
present to decide whether the former or the latter are the primary

by
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cause of ‘“pole-burn,” since the means which may be recom-
mended to prevent the decay, apply equally well to arresting or
preventing the growth of the Cladosporium.

~ (3) One more fact should be stated, viz: that all attempts to
inoculate thoroughly cured tobacco with the bacteria, failed. This
result is partial confirmation at least of the generally expressed
ew that when tobacco has cured to a certain degree, the period
wvarying from ten days to three weeks after hanging, there is very
little danger to be apprehended from * pole-burn.”

REMEDIAL MEASURES.

“Insufficient or badly managed ventilation is the chief cause
of bad curing.”*
~ We have seen that whatever is the primary cause of “pole-
‘burn,” its ill effects can be in a large measure, if not entirely,
‘prevented by a proper regulation of moisture and temperature.
‘Our first care therefore should be to provide a weather-proof
 building in which to cure the tobacco, so that if the external air
'should by reason of rain or fog become surcharged with mois-
‘ture, the curing tobacco may be rendered independent of such a
‘condition. This is comparatively a simple matter. At present
the barns used for curing tobacco in Connecticut are, as a rule,
anything but weather-proof; they are generally roughly built,
“and the air within them is, even when the doors are closed, prac-
tically in the same condition as the outside air, whether the latter
‘be dry or moist. Under such conditions it is only to be wondered
 at that a crop is ever cured satisfactorily. The first step then,
 should be to render the existing barns as far as possible weather-
- proof, by covering them with water-proof paper and sheathing,
- or by any other means which commends itself to the common-
' sense-of the grower. Having secured this condition, the next
step should be to secure free ventilation. Not only does an
excess of moisture in cufing tobacco come from the external
-~ atmosphere if the barn is not weather-proof, but the tobacco itself
in the process of curing gives off a large amount of moisture,
and if fermentation takes place, a considerable degree of warmth
. Is generated ; so that even if the barn should be weather-proof,

. there exist within it all the conditions favorable to the develop-
ment of “pole-burn.”

*Tenth Census of the United States, 1880, vol. iii, Report of J. B, Killebrew,
| p. 107:
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V ENTILATION.

This excess of warmth and moisturg_cén be remedied only by g
complete system of ventilation. Fortunately such a system can
be readily and cheaply adapted to-the existing tobacco-barns. Tt
should be such that when the weather is sufficiently dry to expe-
dite the curing of the tobagco,i';lir can be admitted freely and can
circulate from below upwards, in order that the warmth and mois-
ture generated by the tobacco shall be carried up, and ous thrm}gh
ventilators in the roof, being displaced by the dry air coming
in from outside. The best method to secure free and uniform
ventilation is to have a row of Aorizontal ventilators near the

T e S e T
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ground, a similar row for each tier of tobacco, and one or more
large ventilators along the ridge-pole. The ventilators in the
walls should open Aorizontally at intervals of about four feet as
shown in the cut. They should be from five to ten feet long, one
foot high, hung from the upper edge by strap hinges so as to be
raised and hooked up, and occupying the full length of the build-
ing. When these are all open, the air will enter freely, not only
near the ground, but also just below each tier of tobacco. Fl‘fif%
ventilation in the roof to allow of the escape of moist, warm ait
is absolutely essential. This can be secured b.y large cupola Ve}i;
tilators placed at intervals of twenty or thirty feet along ttt ;
ridge-pole and reinforced by openings under the eaves, or ble ter
still the ridge-pole may be occupied by a eontinuous‘ slat ventl‘ a{))
running the full length of the barn and reinforced if necessary ti
a similar ventilator midway down the slope of the roof on bo
sides. A
We have thus secured, at a very slight expense, a free c1I e
tion of air through the ba}'n and an outlet for the accumula

cula-
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;poisture from the leaves, when the weather is dry ; and at the
same time, in case of a period of prolonged damp weather, the
barn can be rendered weather-proof and the curing can proceed
‘in a measure independently of atmospheric conditions.

- It must, however, be remembered that we are not aiming merely
‘at rapid drying of the tobacco. The terms « drying,” and
‘“curing,” are by no means synonymous. The change of color in
curing tobacco is largely due to a process of fermentation which
‘takes place in the hanging tobacco, and for which a certain
“amount of moisture in the leaf is a prerequisite. If the leaf is
dried too rapidly this fermentation is either prevented or checked,
~and the result is a disagreeable, sickly green color in the product,
instead of the rich brown desired. With a weather-proof barn,
‘well provided with ventilators, the curing of the tobacco may be
‘made to proceed as rapidly or as slowly as the circumstances, and
the desired quality of the product, demand, in other words the
process of curing, and therefore the result, under these conditions,

‘depends only on the good judgment of the one in charge of the
‘operation. If the tobacco is not curing rapidly enough owing to
~damp weather, the barn can be tightly closed; if, on the other

hand, the process is proceeding too rapidly, the barn may be
closed by day and opened by night ; or if more moisture still is
required, it may be closed and the floor sprinkled with water.

If again, the weather is hot and dry, so much so that the rays of

the sun will bleach the leaves, the barn can be closed so as prac-

tically to exclude both light and air.

- With regard to the floor of the barn, the older barns of this

State have dirt floors, and inasmuch as the “dampness arising

from the ground is supposed to exercise a beneficial influence on

the curing process,” there seems to be no present, necessity for a

change in this respect, which would involve considerable expense.

CHANGES INDUCED IN THE PROCESS OF CuriNG.

We have thus far seen the advantages to be secured in the
curing of tobacco by conducting the process in a weather-proof
‘barn where ventilation and hence the influence of atmospheric
conditions is to a great degree under control. But even under
 these conditions a successful cure will depend largely upon good
management. Tobacco which is very rapidly dried out by means

*Tenth Census of the United States, 1880. Report of J. B. Killebrew, p. 248.
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of a constant current of dry air, especially at a high tem}?erature,
undergoes very little, if any, chemica‘l, change, and' retains to g
oreater or less degree its green colar. Moreover, since the pro-
Zess of fermentation in bulk, accompanied by heat, depends upon
and must be preceded by the changes in-the leaf produced by
gradual curing, it follows t,ha_t; tobacco ‘.v.hwh has been too rap-
idly dried loses to a great. extent its ablhty to.pass through the
process of subsequent heating and sweating in bulk, and the
greenish color remains permanent. ' '

If the tobacco is dried in a current of air, care being take:xn
not to drive the moisture out too rapidly, a change takes place in
the interior of the leaf characterized by a chan'ge of color from
green to brown, and the formation of nitric acid as a product of
partial fermentation. ' A

Finally, if tobacco is hung so closely as to prevent the free
access of air, the color changes to brown, bul? ammonia is formed
asa product of fermentation, the leaf loses its tenacity, l?ecomes
subject to “pole-burn,” and decay follows to a greater or less
ex’?l:;se facts have been stated at length by tv.vo German investi-
gators,* and are borne out by experience in'thls coun‘fry. )

It follows therefore that to secure immunity fro‘m pole-burn -
we must not only have the ventilation of the barn itself under O}l]ll
control, but the utmost importance must be atta.ched to t ;
method of hanging the tobacco so as to secure free circulation o

air about each leaf.

MzetHODS OF CURING.

This brings us to a consideration of the two methods. nOWnl(l;
vogue of hanging tobacco, the o}der method of cutting t;Od
hanging the whole stalk with the leaves attached, an.d the methOd
of detaching the leaves from the stalk before ha‘ngmg, a met “
which is comparatively new in this country, lzut, is almos't um:i it
sally employed in Germany and Franc.e. It is not our mter;h 3
at present to discuss the merits of either method, inasmu b
the data at hand are not such as to warrant such a dlsc'ush £
It will be well, however, to state briefly the arguments Whm]able
generally adduced for and against each method, and thus er

) 5 9, 110.
* Nessler, Der Tabak, seine Bestandtheile und seine Behandlung, pp- 109,

L. von Wagner, Tabakkultur, Tabak- und Zigarrenfabrikation, pp. 34-38.
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each grower to act as seems to him best, reserving any expression
of opinion until farther observation warrants such expression.

In the Tenth Census of the United States, (p. 44 of J. B.
Killebrew’s Report) various reasons are given showing the
‘advantage of curing the leaves separately, over the method of
stalk-curing. The advantage first stated is that all the leaves
may be harvested when just ripe, and that therefore the crop
shows a greater weight per acre. This is an undoubted advan-
tage if absolutely true. That depends, however, on whether
tobacco leaves attached to the stalk, do or do not mature after
the stalk is cut, that is, whether the leaf feeds from the stalk
during the process of curing, or the stalk from the leaf, or
whether there is no appreciable transfer of material one way or
the other. Upon this point opinions differ. One undoubted
authority on the subject says: “Cut twigs or herbs yield to their
leaves, etc., the water and the dissolved nutriment which the
stems contain. The course is always from stem to leaf so far as
the expenditure is concerned. Hence leaves and fruit grow
heavier under such circumstances, as is well shown in the ripen-
ing of grains on cut wheat. But the same nutriment which is
called for by the leaf, etc., is also likely to be used by new buds,
and hence (when this happens) the leaves suffer. Practically
when tobacco is cut and new buds (suckers) do not start or are
arrested before they get very far, the leaves gain in dry weight,
and that is a distinct advantage.”

This view is also borne out by Wagner* who says: “If the
leaf is picked before it is ripe, it needs a process of subsequent

. ripening to give it a_good quality. This is impossible if the leaf

is separated from the stalk, but it takes place to perfection under
the American method ” (the leaves cured while still attached to

. the stalk). With this view another German writer, W. Tscher-

batscheff,t also agrees. On the other hand an experiment con-

- ducted by Nesslerf shows that-the dried constituents of tobacco

leaves cured on the stalk, and separate from it, show no appre-

* Wagner, 1.c. p. 38.
+ Tscherbatscheff, W. Der Tabak und seine Kultur in den nordamerikanischen
Staaten, Landwirthschaftliche Jahrbiicher, 18175, p. 102.

“The weight of tobacco leaves cured on the stalk is 15 per cent. greater than
that of leaves cured separate from the stalk.”
t Nessler, 1. c. p. 111.

12
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ciable difference in weight;* and finally, gom};g t;)q trhj1 o(t}g:;-l?x_
treme, a recent experiment conduc};ed ‘at, the (;ter indicaltna
Experiment Station with a view to” settling t ehm{af Of, g ;’;
that a comparison between the..welght of onelfa i ‘11_ t
cured on the stalk, add the ot].Jer half cure p_(la o
tObacc}(: stalk, shows a difference of weight of 128 lbs. per half
fl‘O‘m 21 ?a:r(?r (;f the latter. ‘These opinions are irreconcilable at
?)i:a:elnt; but there is certainly a p(?ssibility that thehlezz:s‘gﬁky
‘o and increase in weight while attached to the stalk,
Lo he curing of the two together may therefore yield as
s en the leaves alone are cured. .
There i, however, another point in' this connec’;ll(;n. : :Ziha:te
: ine to secure free circulation of air abou‘o.eac eaf, % (i
- 9Ammgh' s being equal, it is merely a question Whl(.‘,h metho
Ot'her b omplish this. It has been argued very rightly that
i b?St '?;xcc th«f leaves they can be hung much more loos'ely, that
?Y:":}}:Pr agart and that the crop can be cured more quickly.
S ke be’en seen, the latter is not always an advantagfa, an.d
i B'm o }'las of air sufﬁ’cient‘, for gradual and continuous curing 18
lfb(t}::l(r}:al;tv}:}?en the entire stalk is hung with the fl‘es,ves.atta:(;hl?gg
b i i oser method of hanging 1
i Objeft lseizlslsy;,:;.t a"\];f(}l:tfl]ldera i‘(t)lat; object is at,t,a.ined by this
abso}uctle'y IIllowever very doubtful, experience seeming to sho“‘r
meth:hc::é leaves w,'hich are more or less covered by the ({{ve(l);‘
g::ging leaves of ‘the stalk are most subject to the attacks

pole-burn.t

and
large a weight as wh

i i copied
* The following figures representing the results of this experiment are cop

from Nessler’s work.

Calculated from dry material, 100 parts of tobacco contain:

e e S
—

‘ Carbonate| )
Dried. { Ash. P’I(‘J(g:l:}l: Soda. “ of Potash.z Nl“ﬁgfi iil/
A \ st A
.61 3.62. | 23

No. 1. On the stalk __ 22.92 igg 8.59 ‘ ¢ 3
Leaves alone_.| 23.24 3.24 Ay | e 5-(—)0

No. 2. On the stalk __ 24.51 3. 0.46 \ o e o,
: alomo. .| 28:9% |/ B.26 ; licaa 500
e 1k ‘ 22.12 3.9 0.19 | 2.43 ‘ . 156

No. 3. Onthesta’c | Oos | 384 | o024 | 288 | 3

Teaves alone. -

e

} Upon this point Nessler (L. c. p. 110) writes:
: t with the leaves and both cured together. e - o
is cu is method presents many advantages. The leaves never 1! el
il eventp the circulation of air, consequently more m.tnc cinod the
s asn:: iI:fotmed, and the leaves are less liable to rot.. )1]3y this m
l:)i;:zn::ﬁres better, especially as regards the burning quality.

es the stalk

¢ Tn many localiti e

It cannot be denied that
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The questions of the final weight of the product and the free
'~ circulation of the air are not the only ones to be considered in
this connection. Tt is urged in favor of picking the leaves that
~ the different qualities may thus be kept separate from the start,
- and that therefore less time is required for preparing the product
.~ for market ; that the saving of barn room is considerable, six tiers
.~ containing leaves only, being accommodated in a space large
- enough for only four tiers containing both stems and leaves; that
' the physical strength required to strip and hang the leaves alone,
' is much less than when the stalks are cut and hung, and can there-
. fore be done by girls and boys at slight proportional expense ;
and finally that the second crop of suckers and leaves arising
from the stalks left standing, if ploughed in, forms a most valua-
- ble fertilizer, superior to the dried stalks.* It might be further
“urged that it is difficult to dissipate the excess of moisture given
off by the large, juicy stalks in the curing process, that the pro-
- cess is thereby unnecessarily delayed, and the leaf decidedly en-
dangered. This objection to stalk curing is certainly a most
striking one in any section where tobacco is cured by air only,
- without artificial heat, and merits the serious consideration of the
“Connecticut growers,
To sum up on the other side, the added expense of the method
- of picking and hanging the leaves alone, including as it must the
initial expense of special devices for hanging the leaves,t must
be an objection in the mind of every grower of tobacco, unless he
is convinced that the superior quality of the product, and the con-
Sequent increase in its value; the saving of time; and therefore of
- money, in the process of curing ; and the increased immunity from
“pole-burn ” attendant upon a less crowded method of hanging the
‘tobacco, outweigh the increased expense of harvesting. Enough
has been said upon these points to enable a grower to decide the
- matter for himself as conclusively as it is possible at present for

*It sometimes happens that the eanlier hatched *tobacco worms” or * horn-
caterpillars ” complete their transformation on the first crop of tobacco. The
-moth then lays eggs upon the second growth in the fall, and it is in order to de-
stroy this second brood that the ploughing in of the second growth is often.
recommended.

» t The wired sticks used in what is known as Snow’s Modern Barn System are
‘quoted at $5.00 per 100 cash, or $6.00 per 100 on time. Similar curing sticks
provided with wires are manufactured by the Tobacco Hanger Manufacturing

Co., of Houston, Va., and are quoted at $3.00 per 100 cash or $3.50 per 100 on
time.
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anyone to decide it. Opinions di.ﬁ'er regarding this added ey.
pense. One grower in Virginia writes: “Th(% cost f)f leaf curing
is from actual experience much gfeater than in curing the entire
plant and I have failed to find any compensating advantages t
be derived from it.” Another grower in Kentucky says: « I de
not believe that the advan_tagés received from stripping the yp.
cured leaves, if there are any at all, compensate for the additiona]
labor.” On the other hand, Maj. Ragland, perhaps the largest
grower of tobacco in Virginia, writes that ht.a has for years em-
ployed both methods with success, and there is no dou?ot .that in
parts of Virginia and North Carolina the method of stripping the
leaves has recently come into decided favor.

Tae EMPLOYMENT OF ARTIFICIAL HEAT.

We must, however, pass to another measure Whif}h, when prop-
_erly employed has, as far as we can le?.rn, never failed to prevent
“pole-burn,” viz: the use of artificial heat, when necessary,
during the process of curing. It has been more than once sug-
gested that any machinery that could be devxsed' to ensure active
circulation of air through the barn, would, even in da.mp weather,
prevent the occurrence of “pole-burn.” It seems d.lﬁic'ult to be-
lieve, however, that a disease, the harmfulness (?f which is largely
due to warmth and moisture, would be materially ch?cked by.a
free supply of warm, damp air, even though that air were in
motion. It would seem more reasonable to 'dry.r the air lri
the barn by means of the application of artificial he:.ttuco;ln
ducted by flues. In many sections of the country, espec;ii. ged
the South, where the tobacco industry has been lf)ng esta lsI ) i;
this method of curing has largely superseded air-curing. o
quite possible that in our climate we may secure 1mm1fmtyeste(1
“pole-burn” by merely altering our barns as already bl:l.g.g ondit
50 as to ensure the interior from unfavorable a'?mo.sphelgcthhen
tions, and at the same time provide for free ventilation; li i
we have taken this step, it may prove mert?ly pre.par.-’attolz}a‘3 Al
final step of providing the existing barns with artificial ael-e;nedy
any rate, inasmuch as this would undoubte.dly provet o opll
against ¢ pole-burn,” a few words on the subject canno * il
fluous. In a letter addressed to the Station under date >
10th, Maj. Ragland says: “I have never kno,v’vn f‘()}?asse-bu"n’,
by artificial heat to be damaged by * pole-swe.at, or 1 C;]e o
so called,” and this is the testimony of practically all the &
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n the South and West with whom we have corresponded. This
being the case, it remains to see how artificial heat conducted
through flues can be adapted to the barns at present existing in

isimple system of flues, and that open fires in the barn would pro-
'ﬂuce a markedly unfavorable effect upon “wrapper ” tobaceco.
his is a matter involving by no means so great an expense as
‘has been often imagined ; the flues and simple furnaces are com-
paratively cheap, much of the work can be done by unskilled
labor, and it is not even necessary to substitute board floors, for
the earth floors which many prefer. The simplest method seems
0 be that figured and described on p- 192 of the Report on To-
bacco already referred to in the Tenth Census of the United
States, and figured in the accompany-
ing cut. Trenches are dug in the
floor of the barn 15 to 18 inches wide Ag B A
d of the same depth, the side i
trenches being 12 or 13 inches from
‘the walls of the barn, AAA. These
ide trenches encircle the floor space
on three sides of the barn, meeting
at the center in the rear, B. Here A
they connect with a trench BC, run-
ning lengthwise through the center
of the barn. If it is desired to keep
his portion of the floor free for the D
admission of wagons, the plan sug- & §
ested in the Census Report may be
adopted, each side trench being con-
tinued down the center independent-
1Y, asindicated at DD, leaving a free
Space running the full length of the
barn in the immediate center. These trenches covered with
Sheet iron or fire-proof stone, preferably lined with brick, may
themselves serve as flues; or sheet-iron flues 12 to 15 inches
in diameter, such as are used for stove piping may be laid in
them. In any case the side flues should rise gradually from
tront to rear, and the central flue or flues from rear to front,
about 1 inch in 2 feet, so that the point where the latter issue
from the front wall of the barn will be elevated considerably

w.
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above the point where the side flues issue from the furnaces,
The side flues each connect with -a furnace E E at the front
of the barn. The furnaces must be sunk below the level of
the ground sufficiently to permit of the ﬂl'1es enteri.ng the
upper part; they may be built of fire-proof brick or of iron, or
some simple form of ready-made furnace may be found to be
ultimately cheaper. "The plan described in the Census Report
provides that the flues shall be built up 18 to 20 inches above the
level of the floor instead of being sunk a like distance below that
level. Such aflue would give off more heat, since the heat would
be given off from the sides as well as from the top, and also
would allow of the furnaces being but very little, if at all, below
the level of the ground ; but it would oceupy a good deal of floor
space, which would be saved if the flue were sunk below the
level of the floor. It might be possible in the latter case to cover
the trenches containing the sheet-iron flues with heavy planking.
"This could be removed when the fires were lighted, but when in
place would render the whole floor space available. The size of
the furnaces must depend largely on the size of the barn and the
diameter of the flues. The Census Report recommends for a bax:n
20 feet square, a furnace 5 feet long, 18 to 20 inches square in
cross section, and projecting outside the wall 18 inches. The larger
barns in use in Connecticut would have to be provided with larger
furnaces, the size of course depending upon the size of the barn
and the size of the flues. This could be readily estimated b)‘r any
experienced farnace builder or dealer, but would probably in no
case exceed a length of 10 to 12 feet, and a width of 6 to 8 feet.
Of course it is difficult to estimate the expense incident to pro-
viding artificial heat by the method suggested. The cost f(g‘
heating a barn capable of holding 5 acres of tobacco would pr?‘ 3
ably be below $100. The Census Report, p. 68, states tha't, a
barn of ordinary size* can be fitted with brick-walled and 11'0n(i
capped flues, including cost of arches for the furnaces, 3711'
chimneys for carrying off the smoke, at a cost of from $40 to $75,
varying with cost of materials and labor.

Use oF ARTIFICIAL HEAT.

f . e
There seems to be in the minds of many, an idea tha.t, the zl?e
of artificial heat is entirely to dry the tobacco, the quicker

i d the
*With a capacity probably of 1 to 2 acres. If iron furnaces wereé use
expense would probably be larger.
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better ; and that the fires must therefore be kept up continuously
at a considerable expenditure of fuel and labor. This is a mis-
take. It has been already shown that the process of curing is to
a great extent a process of fermentation. To aid this process
when other conditions are unfavorable, and to establish within
the barn at critical periods conditions which shall prevent the
occurrence of ““ pole-burn,” are the only uses of artificial heat in

~ this connection.

We cannot do better than quote at length from a letter on this
subject recently received from Maj. R. L. Ragland, of Virginia,
whose wide experience in the growing and curing of tobacco,
gives weigbt to his opinion. He says: “I have never known
tobacco cured by artificial heat to be damaged by ¢ pole-sweat’ or
“house-burn’ so-called. The heat evidently dispels or prevents

: any attack of bacterial disease and deterioration of the leaf dur-

ing the curing process, except from scald or undesirable change

- of color due to excessive heat. Cigar tobacco requires very little

artificial heat to cure properly—the heat should be used supple-
mentally, and the temperature kept at a point that will keep the

~ leaf drying gradually, but drying all the time until the moisture

is entirely dispelled from the leaves. I have long advocated that
all classes and types of tobacco are best and safest cured by the

- application of artificial heat to assist in drying, and this opinion

is not based merely upon theory, but is found after trial in the
curing of every class and type grown in this country. I have

- cured all of them with and without artificial heat, and give it as

my opinion based on experience that tobacco cured over flues or

- stoves emitting no smoke is better than sun or air-dried tobacco,

Tobacco of any class is more speedily and thoroughly cured by

- artificial heat than when air-dried, and it is a well known fact

that tobacco thoroughly cured over flues will keep sounder than

. when air-dried.”

‘We have heard the opinion expressed that tobacco cured over

.~ flues will not pass through a subsequent “sweating” or ferment-
. ing process. Others of experience have doubted that statement,
" and the doubt proves 'to be a reasonable one when the matter is
- tested. In the same letter from which we have just quoted, Maj.

Ragland says, ¢ Air-cured tobacco is not only the better for being

. “sweated” for months, but requires more time to complete this
. process than flue-cured tobacco. It is my experience that tobacco
. when bulked down ‘in case,’ viz: when it has absorbed enough



.
Lo

184 THE CONNECTICUT AGRICULTURAL

moisture to render it supple and flexible, will always pass though
a “sweat” if it remains in bulk long enough. And this is the
case with tobacco cured by-drtificial heat as well as when cureq
without that aid. T believe that flue-cured tobacco bulked dowp
will én @ shorter time be ready for the manufacturer than sun op
air-dried tobacco, but all tobacco so cured passes through a SIighr,ly
fermenting process acéompanied by the generation of heat.”

This is all that can be said at present with any certainty on the
subject of the causes, mycological and atmospheric, of “pole-
burn” of tobacco, and the means which have been successfully
employed in combating it. This report is, however, only prelim-
inary; the subject is still under investigation, and it is hoped that
further experience will tend to clear up certain points which are
still doubtful, and warrant the publication of a special Bulletin on
the subject.

STEM-ROT.

There is at least one more disease of tobacco affecting the crop
in the latter stage of curing which merits some consideratio'n.
The stalk of the tobacco plant is, as we should expect in so rapid
a grower, exceedingly succulent and juicy. For this reason, the
proper drying of it as necessitated when the w.'hole Plant is cured,
is a long and tedious process, often accompanied with most unde-
sirable results. This stalk after it has been cut for some days,
and has become partially wilted, forms a most admirable field for
the growth of fungi, especially for those which usually gl‘O\Z
upon dying vegetation. One such fungus at least, has provs
most troublesome in the curing barns, and from its permclc‘)us
action is commonly known as “stem-rot.” If stems affected Wltg
this disease are examined, they will be found to be covere
with pure white patches having the appearance of a long—?llz
velvet. These patches spread rapidly, encroaching upon the vein

of the leaf, and destroying the tissue, and in the end induce a more

or less wide-spread decay, especially in the neighborhood of the

3 7 . retained
mid-rib and veins of the leaf, where the moisture is longer letfm; e
’n Of a
f fungi

We may place it for the

than in the delicate tissue of the leaf. The velvety appearanc
due to the growth of the vegetative part, or “mycelium
fungus long known to botanists, and belonging to a group ©
familiar to the vegetable pathologist.
present in the genus Botrytis.
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The vegetative threads of the fungus grow at first over the sur-
' face of the stalk, and penetrate it to a greater or less extent. In
the course of time erect branches arise from these threads in great
- numbers, often attaining a height of a quarter of an inch, and pro-
~ ducing the white velvety or furred appearance on the stalk. From
‘these erect branches there soon arise shorter branches at right
-~ angles tothe main branches, and finally at the tips of these shorter
- branches the fruit is borne in the shape of vast numbers of spores.
. The fungus seldom reaches maturity on the curing stalks, for it
requires some days and considerable moisture for its complete
development, hence by the time the vegetative threads are ready
to produce the fruiting branches, the stalks are too far dried to
afford the requisite nutriment. After the curing process is com-
pleted, however, the tobacco is taken down, and the stalks and
- leaves most seriously affected with “stem-rot” are thrown down
‘on the floor with the refuse which always remains after the
_curing of a crop of tobacco. Here on the damp earth floors
- and in company with decaying stalks and leaves, the stem-rot ”
- fungus finds all the conditions favorable to its farther develop-
ment. The fungus spreads among the refuse, and produces
its spores in enormous quantities. It is not unusual upon enter-
| ing a barn even during the process of curing, to find the floor
' partially covered with the refuse of the previous year’s crop,

 the latter often looking as though a fall of snow had whitened

 it, so densely is it covered with the mycelium and spores of
. this fungus, named on account of its long fruiting branches or
- arms, Botrytis longibrachiata.* The slightest current of air

| serves to separate the spores from their attachment, and carry

- them through the barn, some finding lodgment upon and at once

' infecting the curing stems and leaves, others being deposited on

* the beams or walls of the barn and there remaining to propagate

the disease another year.

REMEDIAL MEASURES.

. Against such a pest absolute cleanliness is the best and simplest
. precaution. After the crop is cured, all the diseased stems and

.~ leaves should be carefully collected and at once burned before
. the fungus has reached maturity. All the vefuse remaining on

* This fungus is not peculiar to tobacco but occurs on various dying or dead
herbaceous plants.
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the floor of the barn should then be thoroughly gatl.lered togfather
and burned, and the floor should be l,iberall.y sprmkled: with g
mixture consisting of equal parts of dry :.nr-slacked lime and
sulphur. If the floor is of earth, covering it to thfa depth of an
inch with clean dry earth would prevent the dlssemmatlon‘ of the
spores through the air. A more effectual met-hod‘ of reaching the
spores in all parts of the barn would be fumlg‘fmon by.' means of
sulphur, kept boiling for two or three hours in any iron vessel
over a small kerosene stove. In the larger barns it would be
advisable to have three or four such stoves, and keep the sulphur
boiling simultaneously in different parts of t.he barn; of course
during the process of fumigation the building must be kept
tightly closed so that the fumes may thoroughly penetrate eve‘ry
part. If this were done once after the remov:.xl of the cured
tobacco, and again the following season a fortnight before the
tobacco is harvested, the danger from ¢stem-rot” would be
largely decreased if not entirely obviated. ' ,
In closing this report upon tobacco we wish to express ow
sincere thanks to Maj. R. L. Ragland, and Messi‘s. E. R. Cocke
and W. T. Sutherlin of Virginia; to Messrs. Leslie Combs, A. P.
Gooding, W. Z. Thomson, and Lewis L. Johnstone of Kentucky;
and to Messrs. Austin and Pinney of Suffield, Conn.;.all of: whom
have furnished most valuable information in connection with the

subject.
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NOTES ON THE CURING OF HAVANA SEED LEAF
TOBACCO BY ARTIFICIAL HEAT.

The system of curing tobacco on the stalk in barns which are
not weather-proof, or being weatherproof cannot be- properly
ventilated in very unfavorable weather, nor heated at any time,

. is almost universal in this State. The faults of the system are

also universally recognized. In a very favorable season the
euring is all that could be desired. In a clear dry season, like
that of 1891, the cured tobacco is apt to show considerable
“white vein;” 4. e. the veins cure white and shining and make
the affected leaves worthless for wrappers, a fault ascribed by

~ growers to too rapid drying of the veins.

On the other hand, if warm, moist, (* muggy,”’) weather pre-

- vails for ten days after cutting the crop, it is sure to be associ-

ated with prevalence of “pole-burn” which may ruin from a

. tenth to a half of the entire crop, or in extreme cases actually

the whole of it. “Stem rot” is another disease believed to be

. peculiar to pole-cured tobacco. These diseases of tobacco are

discussed in the report of the mycologist, Dr. Sturgis.
Leading tobacco growers admit that the present system of

- pole-curing is very crude and unsatisfactory, chiefly for the reason

that the owner cannot control the heat and moisture in his barns

~ enough to prevent “pole-burn.” It is admitted that artificial

heat alone or with a supply of moisture at the same time might

.~ prevent this disease without damaging the color or texture of
. the leaves. It is also true that in past years no method to do
. this has been devised successful enough in Connecticut to warrant

general adoption.

TaE Sxow MODERN BARN SyYSTEM.

A new process of harvesting and curing tobacco, the so-called

-, “Snow Modern Barn System,” was introduced into this State last
~ Season as an experiment, and the Station was asked by tobacco
- growers in Suffield to make observations on this mode of curing ;

B

particularly to test the conditions of heat and moisture in the
barn while the curing was going on,
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Tt is not necessary here to fully describe the barn and appa.
ratus. Suffice it to say that the Snow Mc?dem Barn System as 5
system of curing tobacco (certain important advantages are
claimed in harvesting) consists in this. The fresh leaves, stripped
from the stalks in the field are brought to the barn in baskets
and strung through the butt back, to back, about. the width of a
finger apart, on pointed wires which project at right angles from
a wooden “stick.”

As the “sticks” are filled they are placed in moveable racks
in a barn and as fast as a rack is filled it is raised by a simple
device to the top of the building. Other 1:acks .follow 1eav%ng
only as much space between racks as is required for the hanging
leaves. .

The barn by a very complete system of ven.tllat,ors can be
closed tight or thoroughly ventilated. The floor is of slats and‘
in the cellar are two small furnaces or stoves and a .system. of
flues which exposes a large radiating surface and makes it possible
to warm all portions of the floor space above evenly. .

When the barn is filled and the leaves wilted, the heat is
raised considerably above that of the air outside and held there.
The moisture, however, is not allowed to escape freely fro.m tl-m
building but the air of the barn is nearly .saturated with 1tj
Soon a “sweat” begins in the tobacco which produces more
water and following shortly after, the leaf begins to chang:e color,
but without drying. The curer watches the color, regulating heflt
and moisture as experience has taught is necessary arxd' \.vhcn
the color wanted is obtained he raises the heat and diminishes
the moisture to “fix” the color. Finally the leaves bec'ome dry
and the cure is done. It is only necessary then to moisten the
leaves, which is quickly done by sprinkling water on the basemel}ﬁ
floor and leaving the building closed for sometime. The tobaccu)»
is then removed from the wires and bulked down to sell. The

above is a brief outline only of the *System.” The Mod.el"H‘

Tobacco Barn Co. claim patents to cover “all tobacco St]‘d{:

with projecting prongs on each side, at right angles to the stllc “i

by any and all permanent means of attachment, no matter ho
or fastened.”

att';fx}(:efillowing advantages of this method are claimed by the

representative of the company :-

s LU LT
1. All loss from “burn,” “stem rot” or ‘white vemn™ I°

avoided.
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2. A more uniform color is secured than by pole curing.

8. Better control of the color is possible, 4. e. it can be made
dark, medium or light as the market demands.

4. Great saving of time is effected in curing the crop.

5. The tobacco so cured will not “sweat ” as pole-cured tobacco
sweats in the case, but only requires a short “mull” in bulk, to
fit it for immediate manufacture.

Tae EXPERIMENTS AT SUFFIELD.

In the spring of 1891 the Modern Tobacco Barn Co., through
their agent, Mr. J. B. Roney, constructed a barn on Mr. H. H.
Austin’s farm in Suffield, at their own expense, and in the late
summer and fall made several experimental curings of Havana
seed tobacco grown in that town. Mr. E. F. Paschal who con-
ducted the curings has had a wide experience with southern
smoking tobacco, but as far as known the system had not been
applied before to the curing of wrapper tobacco which is the only
kind raised here. Mr. Paschal said at the outset that because of
this difference in the character of the tobacco it was not to be
expected that the first few trials would be perfectly successful.
Experience would be needed to secure perfection of color in the
curing.

The experimental barn was quite small—twenty feet long,
sixteen feet wide and twenty feet high, with four sets of stanch-
ions. About thirty thousand leaves can be conveniently cured
in this barn at a time. The barn and fixtures were made on the
same plan as those which are used in the South. The furnaces
are made to burn wood. Should the method be introduced here
probably coal or steam would be found cheaper and more con-
venient requiring less attention from the curer. In this experi-
ment about a cord of hard wood was used in each curing.

Owing to the close attention required to the details of the curing
process the representative of the Station was unable to gather
data regarding the cost of picking the leaves and filling the barn)
and indeed the only point which the Station was asked to investi-
gate was the conditions of heat and moisture in the barn during

- the curing process. It was understood that the quality and

quantity of the Modern Barn-cured tobacco as compared with
the pole-cured would be determined by the growers themselves.
Mr. Winton of this Station witnessed the second and third

- curings and with an assistant made observations of the tempera-
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ture at five different places and of the relative humidity of the
air at one place in the building every two hours day and nighg
from 3 p. M. on Aug. 22 to 8 P. M. on Sept. 1.

The accompanying table pages 190 to 191 gives in detail the
observations made by Mr. Winton. The term “relative hu-
midity ” signifies what portion (per cent.) of the moisture which
air of the given temperdture could possibly hold, was actually
present at the time of observation.

The particulars regarding the weather, the temperature and
humidity of the interior of the barn as well as of the outer air
and of the progress of the curing are given in the table.

A study of the figures and of Mr. Winton’s notes will make
evident the following facts. ; .

Some of the leaves near the door did not come to color prop-
erly and the thermometer hung near the door shows greater
fluctuations than the others because very many people visited
the barn during the curing and the front door was often opened.
The manager was willing to allow this although knowing that it
was a damage to the tobacco nearest the door.

The third story was throughout warmer and dryer than the
lower part of the barn but the cure was as successful there as
elsewhere.

The thermometer on the second floor showed the same tem-
perature as the one on the first floor farthest from the door and
the following statements refer to the mean of the readings of
these two instruments and to the readings of the sling psy-
chrometer on the first floor.

The time required for filling the barn and curing the leaves
was just eleven days and may be conveniently divided into the
following periods which are of course quite arbitrary and might
differ considerably in different curings.

A Filling the barn - oo oo 12 hours.
B Wilting the leaves . ocoeoooooo e 18
C From time of starting the fire till the yellowing began -.. 43 o
D From yellowing till the brown color began to appear ...- D I R
B From D till the rank odor developed - ..-cocoocaooooa-- Qs
F From E till leaves were mostly brown except on midrib_. 54
G From T till color was satisfactory ..o coeoean- 185Ees
H Time of drying the midrib and fixing color._......- e e Lol (U
I Cooling and dampening - ... --e--ecoccaeoaonammomnaon- 348
264,
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_ ?t should be said that this is twice as long a time as
» quu'('ad for curing the lower leaves which were picked andwzs 'r(:;
- previously and probably considerably longer than was nec i
4 But as this kind of tobacco had never been cured before sssal?’-
- process, the expert, Mr. Paschal, wished to oo surely if slo }I 3
f)ur observations began when the barn W:S closed and ulv }f;
: built, at 1 p. 3. Aug. 22, the beginning of period C i
P L From the time the fires were fairly going .and the fl
warmed till the yellow color appeared on the tips and ine e
over the leaf, 39 hours, the temperature of the barn flu tSPOtS
. between 91° and 105° and on the average was 97°, i -
j The relative humidity in the barn was from 86 to 100 and
‘ the average was 92, while that of the outer air averaged 82 %
Thls' is a nearly saturated atmosphere and while a good d.eal f
] witer in t.he aggregate might evaporate from leaves four-fifths :))f
l‘ivk :zerx:;i]gh(;r;zsg .Watel when they were put in, there is nothing
2. 1.?‘rom the time when yellow patches first appeared to th
uﬁ;'st,bmgns 01; browning, period D, 24 hours, the temperature 0‘:'
,11;0(;. arn varied between 98° and 105° and on the average was
: The relqtive. humidity varied between 78 and 90 or on the
_ :‘vr:::g:dsz,(; 'whlle that of the outer air varied from 77 to 94 and
In' t,l'lis period the temperature has risen five degrees and th
humidity has fallen slightly. The leaves are sweating ;” Watei
‘st,arfds on them in drops. Here again there is no doubt’ a slow
- drying but nothing like what would take place in even moder-
b ?tely dry air. The atmosphere of the barn is at this time almost
- Insupportable because of the moisture.
! 3 In the.a following 24 hours, period E, the same state of
things continues. Temperature between 96 and 101, averagin
99° ; relative humidity 74 to 81, ayeraging 77. i i
At the end of this period note was first made of a “tobace
} ?dor ” difficult to describe but due to an exhalation that w 0
.~ Intensely irritating to the eyes and considerably so to the throaa::s
3 Analyses of the leaves before and after curing do not indicat.
- any considerable loss of nicotine. ;
- 4. Next follows a longer period, F, of 54 hours, during which
the tobacco odor is very strong, at times almost unbearable even

for the time needed to i i
i B make observations. In this period the
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leaves are drying somewhat more l'api‘dly, ?h.ough entirely limp
and damp to the touch, and the curer is waiting for the brown
color to spread over the whole leaf and t.o becorone dark enough,
Temperature from 99° to 109°, averaging 105°.
Humidity from 62 to 80, averaging 70. : ' /
5. Next is a short period, G, of 18 hours, during which the air
grows rapidly ‘dsier.’ This period might probably have been
omitted and the heat raised at 2 p. a. on the 28th, but for greater
security the curer waited. 1
6. In the last period of the cure the.heat was run up to 15'{
simply to cure and dry out the midribs perfectly. When this
was done it was only necessary to cool and dampen the leaves
so they could be handled.

CurinGg oF UppeEr LEAVES AND MiscerLLaNEOUs Tomacco.:

On Sept. 5 the top leaves from the stalks whose 1owe'r and
middle leaves were cured in the first and se.zcond experlmems‘
were picked and put in the barn and as they did not occupy over
a quarter of the space, the remaining Bpace was filled with a mis-
cellaneous lot of leaves from different fields.

| |

\ Temperature (F). Relative Humidity.

| Notes on Pro-
i f Observation. | cess.
Time o } L |

In the Building.

e

“ In the Building.

Oout- |~

1 !‘ || side.| 15t | 2a | 3d
‘ i ‘Stl(s)!lc'y. Stz(g'y. St%g‘y.‘ ‘Stgry. Story. Story.
PABE s e G R S | e
& IS SR |
Sept. 5and T ... Barn filled. ‘ ; ‘ ‘ | ‘
“ gth, 8 A.M._|Fire started. it (i R et e | w
ey S 6a | 81| se| 86| 60| 8s| 73| M
e 58| 83 | 86| 87| 12| 92| 11| M7
S Z)P' & 52| 83| 85| 85| 84| 92| 80 1
P el 100 | ; i 1
“ 9th, 2 A M._| 41| 81| 83 83( 93| 88 80
“ w6 A, M_|Yellowing well| firAee e 4
M e L R R Pl | 92 | s | T
it g oo | 85| 0| o1 50| sa| e8| W2
Attty 59 | 89 | 92| 96| 62 | 88| 15| 67
Gl g R 55 | 87| 90| 92( 70| 88| 15| 69
IR i ‘|48 | 84| 86| 87 93| 84 | 73| T4
SRTOER 2 A .| g 1 i e ) iz
i o 6 A. M.\ 46 2 o i i "8 | 79
“« ST A S 68 89 ‘ i i s | e
“ o« 9p M| 75 | 97 | 101 \

g of
As the leaves were of different degrees of ripeness aned b
different texture the curing did not proceed with the sam
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pidity in all cases. The leaves from near the tops of the stalks
cured much more rapidly than the others,

During this curing no water was added to the cellar except at
the end of the process after the fires were out, :

The record of temperature and moisture were taken for the
first three days during the most critical part of the process and
are given above. i

It will be noticed that the temperature in this curing was kept
for the first three days from 15° to 20° lower than in the previous
curing but the relative humidity in the barn was fully as high if
not higher than before. But the curing was equally successful.

Mr. Paschal stated that the heat in the building must be regu-
lated somewhat by the temperature outside which was consider-
ably lower in this curing than in the last.

The curing was easily
done in six days.

CuriNG OF STEM SUCKERS.

The first curing, not witnessed by us, was of lower leaves
picked by hand on a certain part of a tobacco field. The second
curing, described in detail above, was of the middle leaves from
which the prime long wrappers are made; the third curing just
alluded to was of the shorter upper leaves.

When the lower and middle leaves were picked, from most of
the stalks there grew a stem sucker. The season being an excep-
tionally long and favorable one, these suckers grew leaves of good
size which appeared quite fairly ripe and all other tobacco being
harvested the barn was filled with the stripped sucker leaves to
see if they could be cured. Somewhat to the surprise of every
one they cured almost as rapidly as the others. Their texture and

color when cured were certainly all that could be desired. They
added very considerably to the value of the crop.

It would have added greatly to the value of the observations
if there had been opportunity to make notes of the weight of
tobacco obtained and the cost of harvesting; and if samples
could have been submitted to an expert, who was ignorant of
their origin, for a judgment of their texture, color and burning
quality comparing each with other portions of the same crop,
pole-cured.

The representatives of the Modern Barn System were ready to
«codperate in any plans but when the Station was called on by
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tobacco raisers there was too little time to arrange for any thing
more than was done.

The circular referred to in report of Board of Control, p. 11,
is here reproduced. * »

Tae CONNECTICUT AGRICULTURAL EXPERIMENT STATION.

New Haven, Conxn., November, 1891.

DEARr Sik: ; s
It is said that a larger number of old, well established varieties

of Indian corn are grown in Connecticut than in any other State
i ion.
“? ggfngs; these have been raised in one pla.ce. for more than a
century, and during that time have been strikingly improved by
SelIe: Elso\l/](.ery desirable that specimens f’f these va:rieties 'should be
collected, with all available information .regardlng ’cheilr .nlzme:;
origin, history, improvement under selection, and af:tua yie 'tl')
acre. This is especially so in view of the Co]un.)blan .E.XpOSfl ;(k)lr;
at Chicago in 1893, where there sh.ould be a fa.lr exhxl?lt, o ple
leading agricultural products of t‘hIS State. It is also impor b
that a full set of samples be kept in the State for the instruc
itizens. ;
Of’;‘zfa Z;llection should be begun at once, as it eannot v;;elltﬁg
made complete in one season. This Station, therefore, a;ls.bs;t "
cooperation of farmers in an attempt to prepare an ex 1d rig
Indian corn which shall do credit to the State. To this efn s
Director invites Granges, Farmers’ Clubs and F'armers,to }un e
this Station samples of corn selected .from thls-year s cmfe,rm
those varieties which have been raised in .Connectlcut, fior a
of years, and of new kinds which are considered valuable.

Ten ears of field-cured corn (with the husk attached if possible)

ity of
should be selected which fairly represent t.,he average qu'altwya;)e
the variety. Besides, four ears of extra size of each variety
desirable. :
Each ear should be separately wrapped in plenty of dfg’hp;:faw
and the whole, tied firmly together, should be packed w1

er,

§
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in a box; or, if that cannot be done, should be so carefully done
up in cotton and stout paper that the ears cannot be in any way
injured in transportation. The samples may then be sent by
express to the Connecticut Agricultural Experiment Station, New
Haven. 1In all cases the shipper’s name should be enclosed in or
marked on the package. If several varieties are sent together,
each variety should be separately labeled with its name. The
Station will pay the express charges.

At the time of forwarding the samples, fill out and return the
following blank for each variety.

1. Name most commonly used and all other names which are
sometimes applied.

2. How long raised by you or in your town.

- Where the seed was first got by you.

. Whether it has changed its habit of growth, and how.
Number of rows to ear, ; of ears to stalk.

. Time of ripening.

. Average and maximum height of stalks,

8. Average yield of shelled corn and of stalks or stover, under
ordinary conditions,

9. Yield under very favorable conditions, State year and
specify the conditions.

10. Planted in hill or drill. Number of stalks in hill. Dis-
tance between hills and rows, or between plants and rows in drill.

11. How manured and cultivated.

12. Any other data regarding the sample which the sender
thinks important.

The Station will receive and store the samples, will keep with
each the sender’s name and address, and all data regarding the
sample, will make such chemical examinations as may seem
desirable, and will endeavor to have all the samples properly
exhibited at the Columbian Exposition as well as permanently
preserved in the Station Museum.

In order that the sending of many duplicate samples may be
avoided, it is asked that those having corn suitable for the
exhibit will notify the Station ot once, naming the wvarieties
Which they are prepared to furnish. The Station will then write
in reply, advising whether to send or stating that the kind is

already sufficiently represented among the samples received or
promised.

SO ks W

S. W. Jouxsox, Director.
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