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ANNOUNCEMENT.

smoting Agriculture by scientific investigation and experimen.t.”
pared to analyze and test fertilizers, cattle-food, seeds, soils,
agricultural materials and products, to identify. grasses,.weeds,
urious insects, and to give information on various sul.)Jects of
ace. for the use and advantage of the citizens of Counectlcl.lt..

e; analyses of Fertilizers, Seed-Tests, etc., etc., for the citizens
i sharge, provided—
ﬂ:;:‘:;r: of 1gls:alio the public and are free to publish.
‘les are taken by consumers from stock now in the market, and
with the Station instructions for sampling. AR 1)
mples are fully described on the Station “ Forms for Descrlptlon:
proper to the Experiment Station that can be used f({r .the publ}c
de without charge. Work done for the use of individuals will
moderate rates. The Station will undertake no work, the results
at its disposal to use or publish, if deemed advisable for the
e p. 21. . :
alysis or investigation that are of general interest vinll be ?ub-
ns, of which copies are sent to each Post Office in this State,”and
up in the Annual Reports made to the Legislatur.e.

the Station will take pains to obtain for analysis samples .of all
i;artilizers sold in Connecticut; but the organized codperation of
essential for the full and timely protection of their interests.
and like Associations can efficiently work with the Station for this
ding in duly authenticated samples early during each season of g

h of the Board of Control to make the Station as widely useful as
admit. Every Connecticut citizen who is concerned in agricul-
mer, manufacturer, or dealer, has the right to apply to the S.ta-

£l ! nce that comes within its province to render, and the Station
all applications as far as les in its power.

ons and Forms for taking samples, and Terms for testing Fertil-
for private parties, sent on applicetion. .

Y Express, to receive attention, should be prepaid, and all com-
d be directed, not to individual officers, but simply to the

AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN.

® and Prospect st., 1§ miles North of City Hall. ‘Suburban st.
by Whitney Lake Horse Cars, which leave corner of Chapel and
hour and half hour.

0 hag Telephone connection and may be spoken from the Cen-
Office, 346 State st., or from Peck & Bishop's Office in Union
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Composition of Feeding Stuffs ___.___ ..

st | * OF THE BOARD OF CONTROL.

Albuminoids or Protein’

Crude Fat....._...._ gl
. N itrogen-freé WA
Rt et
B s OB b'
Assembly :

1 of Control of The Connecticut Agricultural Ex-
esent herewith itsiTenth Annual

jon begs leave to pr

Experiment Station has been engaged during 1885
chiefly with the analysis of Commercial Fer-
Feeding Stuffs. The State “ Law concerning Fertil-
or of the Station to

Table of Digestibility ... ... ..._..___
Feeding Standards .

‘9th Section requires the Direct
ish annually at least one analysis of each Commer-
sold in Connecticut. The pumber of brands of
tate during the year

Ot Feed & . uuus azangal s

)
Barley Feed

ertilizers legally sold in the S
, and of some of these it has been necessary to make
analyses. This work has been on hand during the
“and has mostly employed the time of the Station
m April to November.

ed at the last session of the General Assembly
. Act to Prevent and Punish Fraud,” in its fifth sec-

38 that ¢ The Dairy Commissioner may have samples,
analyzed at the Connecticut

Buckhorn Fern

‘Wheat Bran

be imitation butter,
“sﬁation, or by any State Chemist, and a sworn or
ttificate of the analyst shall be prima facie evidence of
nts and constitwents of the sample analyzed.” Since

Mechanical Soil Analysis, Introductory. . .. _ RN . . AL
Mechanical Soil 'Analysis, Melthiods of 1o R0 5 T OURRIN N r .  i into effect the Station, at the request of the Dairy
owe 40 ‘Afnaly T G O S Y i O RN . , has examined fifty suspected samples, thirty-five of
Filtration of Crude Fiber. ... .. .. Cooicicocceaommnno==" to be imitation butter. In nearly all the prosecu-
Filtration and Weighing of Silver Chloride. . .. - - .ooecen-==" by the Commissioner for violation of the law it was
al that either the Director or Vice-Director of the

attend court to give evidence. In connection with
ssarily a good deal has been done in testing
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s Report for 1886 is in preparation, but it cannot
or the printer until well into December and the print-
of-reading will require a month or more for their com-
4 is expected to be mostly or entirely in type at the
od in the Act establishing the Station for the regu-
eting of this Board, viz: “on the third Tuesday in
o that Report we beg leave to refer for full details
of the Station.
be able to respond with promptitude to the requisi-
Dairy Commissioner it was needful to increase the
of the Station, and since May, Dr. T. B. Osborne
gaged. The Station has enjoyed during July and
':Ivaluable volunteer assistance ‘of Professor J. H.
\ of the Storrs Agricultural School, and of Dr. E. A.
, late of Johns Hopkins University.
tor finds that the Station laboratory is already in-
r the increasing amount of work that is required to be
e laboratory was conformed as respects its space and
e appropriation made by the General Assembly in
' the purpose of buying a suitable lot and erecting
buildings and equipping the same for the permanent use
ation.” It was then foreseen that the Station would
the laboratory thus built and furnished at a cost of
)0, and the building was accordingly so planned as to
Xtension without disturbing its arrangements. An
the laboratory building, and to the apparatus and
8 for its work and an increased annual appropriation
ly be provided if«the Station- is to meet the growing
ade upon it in a satisfactory manner.

HENRY B. HARRISON,

M H. BREWER, President.
Secretary.

‘methods of butter analysis and in gathering gt
composition of genuine butter. g
'During the last winter a feeding éxpel‘iment wasg ;
with sheep on the digestibility of gluten meal, OCal:rxed "
labor has also been bestqwed on methods of soil-a,nalon~81de .
vegetation experiments with reference to the relativey;ls ?I-“I
value of horn shavings and ground horn and hoof Thertll
records show that the Station has analyzed 263. fert‘f‘s : :
fe.eding stufts and 73 samples of milk. It has publishe; =
t.nbuted four printed Bulletins, each averaging ten pa al-ld ki
tl(fns of 5,000 copies, and has issued eight “ weekly stifs’ 3 ‘:'
printed by the hektograph process and supplied to the (Znel‘l'
tural Press and to the Secretaries of Farmers’ Clubs a,ndgj{I
cultural Societies. The requirement that Reports to the @ |
Assembly are to be prepared and printed on or before N ov:m he
Ist, cannot well be carried out in respect to the details of r
W(?I‘k, which properly constitute the Report of the Director
this Station. That Report is valuable to farmers and garden :':
especially, because it puts into their possession an accurate 3
complete account of the composition and relative values of all e
commercial fertilizers and of most of the concentrated cattle
foods found in our markets, These analyses furnish indispen'
ble data to practical farmers in arranging their operations for the
'coming agricultural year which begins in the early spring and it
1s of the highest importance to them that the information be a8
complete as possible and be brought down to the latest dates
The Director cannot finish his Annual Report in a manner satis:
factory to the agriculturists of the State until the work of nearly
.t.he entire calender year is completed. To close the Station work
in September as would be necessary in order to make and print &
Refport before November 1st, would in our opinion seriously il
pair the practical usefulness of the Station, Furthermore the b
printing of the Director’s Report is necessarily slow, great oare b
and repeated proof-reading being required to insure correctness
of the numerous tables of analyses which it contains. . i

atistieg o

ber 1st, 1886,



REPORT OF THE TREASURER.

Wy, H. BREWER, in account with the Connecticut Agri,
Hzperiment Station. : e

July 1st, 1885 to June 30th, 1886,
1885 the work of the Station has gone on

REcerers. year
Balance from old account .. .....__....... $13.33 aption. The analysis of commercial fertilizers as
Annual Appropriation ... ....._..._....____ 8 000.00 < has occupied the larger part of the time and atten-
s L e 3,781'19 tion’s working force.
Sale of Bulletins and Reports ___.___.______ " ssns IR of brands of fertilizers legally sold in the State
Repayment of Customs Duties. ... .__.__.._. 95.06 n was 135. The Station is required by law to make
A $11,861. at least one analysis of each of these, and other
: ExPENSES. ~ of commercial and home-mixed fertilizers, manures
Salarestot oy ol s iad el il Y L g $7.931.00 ducts used for composts has brought the total num-
Laboratory expenses .sce--eoceloheciooolb 1’290'03 ges up to 280. Since in all cases the Station makes
Grounds and Establishment, repairs and im- iy 1 ) analyses on each sample and sometimes more to m
pitmditente | Lo 0oRr L R 066.91 . the actual number of analyses of fertilizers 1s
Ca e AR () AR N 466
Bationery ..o, oL UG UL LULERgnE | 182.55 our proximate analyses, mostly of feeding stuffs, have
tEostamer 3 U Gl S sl ot 201'01 and the results of all accessible American analyses of
Library ....... RORLAL SRt R R 97:75 ch have been published during the year have been
Collecting Fertilizers....._..__.. SEPMEIE o e o in tables to be found in this report. About eighty
Traveling expenses of Board of Control _____ 35.05 s have been made and some work has been done in
pielentignes ot 00 K RN TN SOV 100.00 ds of analysis, ete., part of which is not yet ready
A L R LR R A AN 1 21 154.00 10D, -
Gips i e SR (e e 250.99 est of Hon. J. B. Tatem, the Dairy Commissioner,
g R OIS ISR BT 524.25 has examined 61 samples of suspected butter ob-
DT T o R A R S S A 203'2 5 Commissioner in different parts of the State. Forty-
Miscellaneous sundries -.........._....._.. 55'13 e were proved to be imitation butter. In thirty-nine
Balariceton andR s i e L T T, S 192.88 as brought by the Commissioner against dealers in
— $11,861.2 ] d in every case conviction was secured.

ion with this work methods of butter analysis have
d and statistics gathered in regard to the composition
ter made in the State. In the latter work valuable

WM. H. BREWER, Zreasurer

MEMORANDUM.

There is due the Station three hundred and thirty-one ($331)'
dollars, unpaid Analysis Fees.

WM. H. BREWER, Treasurer

Lof the Storrs Agricultural School.
vegetation experiments has been carried out on the
zing value of horn and hoof, horn shavings and
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CONNECTICUT FERTILIZER LAW.

driefi blood, the results of which are to be fo
During last winter a feeding experiment w
sheep, on the digestibility of gluten meal from oh: "
results were anticipated, but the trial was a failur(‘eV weh
main question to be investigated because of the e e Sardy 1
quality of the hay purchased for use as a maintXtremely' A
T'WO samples of milk suspected of being poisoned o
with negative results. ’ e exe
T.he Station has published and distributed in editi
copies, four printed bulletins, each averaging ten il
Ject of these Bulletins is to place in the hands of Szges.
the results .of the Station work as promptly as possilc))IS: p
g 'As requ1-red by. law, a package of each Bulletin is. mailed
very post-office in the State. The package is direct o
postma.ster, with a request to distribute to farmers ;‘(131 .- ‘
sent will be increased in any case on application : Th ed['mnf ]
tion of these Bulletins is of course optional with. t e
4 The Bulletins are also regularly sent to every newspaper in tk
@ :}t;e, a(lild to the Secretary of each agricultural society, farm
and grange whose address is known to the Station 4
'The Bulletins are regularly sent, also, on applicati.on to ar
private address in Connecticut. Such app’]ication as i 3
be renewed annually, i
tioz(s) (?tt,‘fens o‘f other SFates 'remitting fifty cents, the publics
ol the current year, including Bulletins and Annual Report

are mailed 51 -
sha ye::,rf.} as they appear. Applications should be made early !"_'

und in thig g2

as carrieq on

Assembly at its session in 1882 passed a Fertilizer
went into effect September 1, 1882, and which re-
ok the place of all previous legislation on this sub-

is still in force without any amendment. Since a
pding of the provisions and penalties of this law is
all who buy or sell commercial fertilizers the law is
and attention is specially directed to the following

of 50
The ¢
ncerng

of fertilizers that retail at ten dollars or more per
holds the serLER responsible for affixing a correct
ement to every package or lot sold or offered, as well
yment of an analysis fee of ten dollars for each
gredient which the fertilizer contains or is claimed
. wnless the MANUFACTURER OR IMPORTER shall have
bels or statements and shall have paid the fee. Sec-

he postmaste;

also requires, in case of any fertilizer selling at ten
ore per ton, that a certified statement of composition.
in package, etc., shall be filed with the Director of
iment Station, and that a sealed sample shall be depos-
LM by the MANUFACTURER OR IMPORTER. SSection 2.h
i S a i rRSON in the State, who
8 ’l;l}nle Station has also issued eight Weekly Statements prinfed I chot EvRRT ¥ X
y the hektograph process and supplied as far as possible to the

agricultural press, and t i
) o Secretaries of farmers’ nd agri-
cultural societies. s’ clubs a g

port certain facts to the Director of the Experiment
d on demand of the latter shall deliver a sample for
Th . - Section 4.
e e Bii?fsf;gesli?:v OIOFEespondence' increa}ses from o oHEMICALS” that are applied to land, such as : Muriate
ing of something over 1e3(;10e i, .thls has involved the sef : Kainite, Sulphate of-Potash and.- Magnesia, Sulphate of
analyses. manuseript letters and reporiSiy um or Land Plaster), Sulphate of Ammonia, Nitrate
Nitrate of Soda, etc.—are considered to come under
¢ Commercial Fertilizers.” Dealers in these chemicals
at packages are suitably labeled. They must also
to the Station, and see that the analysis fees are duly
der that the Director may be able to discharge his
oribed in Section 9 of the Act.
ws the full text of the law, with explanatory foot-
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AN ACT CONCERNING COMMERCIAL FERTIY 1o
:

;" GENERAL AssEypry
. t]
January Session, A, D,

Be it enacted by the Senate and House

of Repres N
General Assembly convened : Nt atineg

Secriox 1. Every person or company who shall sell, off: :
expose for sale, in this State, any ¢ i lizer oo C i
. P s , any commercial fertilizer or mg

ment to be at. the retail price of which i 38
RN P which is ten dollars, or more than ten do

S o per ton, shall. affix conspicuously to every package thereof
plainly printed statement, clearly and truly certifying the ...‘:‘
of net pounds of fertilizer in the package, the name, bran'
trade-mark under which the fertilizer is sold, the name j
address of the manufacturer, the place of manufacture and ¢
chemical composition of the fertilizer, expressed in the terms m

manner approved and currently employed by the Connectia
Agricultural Experiment Station.*

If any such fertilizer be sold in bulk, such printed stateme

shall accompany and go with every lot and parcel sold, offe
or exposed for sale, '

r

SE 5, 3 - . . 1
SEc. 2. Before any commercial fertilizer, the retail prlce~
Beforesale cer- ’

tified copies of Which is ten dollar, ; e :
sigtemgn{”gm;)d P ot than ten dollars per ton, 1s sold

Heaied, 4smple offered, or e§posed for sale, the manufacturer, importer, or part
wiih Director.— who causes it to be sold, or offered for sale, within the State @
Connecticut, shall file with the Director of the Connecticut Agri-
cultural Experiment Station two certified copies of the statemen

named in section one of this act, and shall deposit with said

* A statement of the per cents. of Nitrogen, Phosphoric Acid (P2Os)
Potash (K;0), and of their several states or forms, will suffice in most
Other ingredients may be named if desired.

In all cases the per cent. of nitrogen must be stated. Ammonia may also bes
given when actually present in ammonia salts, and “ammonia equivalent 0
nitrogen” may likewise be stated. }

The per cent. of soluble and reverted phosphoric acid may be given SeParawl ;
or together, and the term ‘ available” may be used in addition to, bub 108
instead of soluble ard reverted.

Insoluble phosphoric acid may be stated or omitted. i

In case of Bone, Fish, Tankage, Dried Meat, Dried Blood, etc., the Chemi(_’al
composition may take account of the two ingredients : Nitrogen, Phosphoric Acday

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

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

i . EXPERIMENT STATION.
!

/

- glass
fertilizer,
mple thereof.™

tion, an anal ysi

of the same.

iy or thirty dollars, according as one, two or t

BAT® contained or claimed to exist in the fertilizer.

statements, samples and analysis-fees, the Station

Ompliance with the law.
alers’ Reports will be mailed to applicants.

15

ar or bottle containing not less than one «
accompanied by an affidavis that it is a

manufacturer, importer, agen't, or seller of any
tilizer, the retail price of which is ten dolla.rs 01;
dollars per ton, shall pay on or l?efore thfa first o e
to the Director of the Connecticut Agricultural ,Analysis Fecte

on or Dbefore

s fee of ten dollars for each of the jay ist.
dientst contained or claimed to ex’ist: in said fertil-

that whenever the manufacturer or n'nporter shall

fee herein required for any persons acting as agents

. guch manufacturer or importer, ~such. agents or

be required to pay the fee named in. this section.

g person in this State who sells, or acts as lo.cal

sale of any commercial fertilizer ?f whatever kind

annually, or at the time of becom‘mg such 'seller or

t to the Director of the Connecticut égncultural 3
Station his name, residence, and post-office address,pgr};%rllééxu%é
and brand of said fertilizer, with the name and g% Dt

e manufacturer, importer, or party from wl‘lom such

obtained, and shall, on demand of the .Dn'ector (.)f

sut Agricultural Experiment Station, dehver. to said

imple suitable for analysis of any such f.ertlhzer or

nd there sold or offered for sale by said seller or

person or party shall sell, offer, or expose for sale,
of Connecticut, any pulverized leather, raw, steamed,
any form, as a fertilizer or as an ingr.edlent, of any Leather.
anure, without explicit printed certificate of the
ificate to be conspicuously affixed to every.package'
izer or manure, and to accompany and go with every

sig of samples sent4n accordance with section two is discreuonary’
Such samples are intended for preservation as manufacturers

understands ‘‘the fertilizing ingredients ” to be those whose
in an analysis is necessary for a valuation, viz: Nitrogen, Phos-

Potash. The analysis-fees m case of any fertilizer will therefore
: hree of these

will issue
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. Skc. 6. Every manufacturer of fish guano, or
which the principal ingredient is fish or fish-ma,
oil has been extracted, shall, before manufac

A same, and wif;hin thirty-six hours from the t
* ““has been delivered to him, treat the same with sulphuyj

other chemical, approved by the director of said el;c

station, in such quantity. as to arrest decomposition : P
however, that in lieu of such treatment such manufaa.t‘f:.ro )
provide a means for consuming all smoke and vapors ariSiera \
such fertilizers during the process of manufacture, 3
SEc. 7. Any person violating any provision of the fore.f
sections of this act shall be fined one hundred dollars for th:
offense, and two hundred dollars for each subsequent violatio

fertilizQ
mass from whi $

. ol
Furmg or heating
1me such fish o s

\GRVANCE OF THE FERTILIZER LAW.

ACTURERS who have paid Analysis Fees as requircd
lizer Law, and TFertilizers for which the Fees have

< paid for the year ending May, 1887.

Firm ‘ Brand of Fertilizer.
b i Mass. Adams’ Market Bone Fertilizer.
1 as1,1 (ngn%l\fgafitzlr%ury, Conn. | Victor Phosphate. h .
o 915 Pearl St., New | A. A. Ammomate(‘l.buperphosp ate.
i Pelican Bone Fertilizer.

Potato Fertilizer.
| Corn Fertilizer.

Tobaceco Fertilizer.

Castor Pomace.

Fines.

E Fertilizers for

; i " i Ground Bone.
privateuse. Skc. 8. This 'act sha.ll' not affect parties manufacturing, imp, ; % ﬁi]:gelgbgg?n' Gromd Bave,
ing, or purchasing fertilizers for their own private use, and not ) o g L

sell in this State.

Sec. 9. The director of the Connecticut Agricultural Expe
ment Station shall pay the analysis-fees received by him into ¢i
treasury of the station, and shall cause one or more analys
each fertilizer to be made and published annually. Said direet
is hereby authorized, in person or by deputy, to take samples f
analysis from any lot or package of manure or fertilizer whie
may be in the possession of any dealer.

i .. | Stockbridge Grain Manure.
lizer Co., 43 Chatham St., Sto <bridg St e Y

4 Vegetable Manure.
Bowker’s Hill and Drill Phosphate.
Ly Dissolved Bone.
5 Fish and Potash.
«  Dry Fish.
izer Co., 27 Kilby Street, | Bradley’s Superphosphate.

Director’s du-
ties and author-
ity.

B. D. Sea Fowl Guano.
Original Coe’s Superphosphate. ;
Complete Manure for Corn and Grain.

f* o Potatoes and Root

Sec. - i 3 . & Crops. g
el hall flo Tl'le dlreCt?l ihers Com.lectlcut, Agl'lcultural Stat Gomplr:ate Manure for Top Dresging Grass
shall, from time to time, as bulletins of said station may | Ly

Circle Brand Bone and Potash.
Tish and Potash, Anchor Brand.
& «  Triangle A Brand.

: r and Chemical Works, | Crocker’s Buffalo Ammoniated Super-

issued, mail or cause to be mailed two copies, at least, of sucl
bulletins to each post-office in the State.
Skc. 11. Title sixteen, chapter fifteen, sections fifteen and siX

Repeal of for- . 3 hosphate.
mer acts. ceen, and title twenty, chapter twelve, section five of the geners Crgck s Buffalo Potato, Hop and To-
bacco Phosphate.

statutes, and chapter one hundred and twenty of the public @

. : i Crocker's Pure Fine Ground Bone.
of 1881, being an act concerning commercial fertilizers, are heredy

Guano Co., New Bedford, | Great }f}anet A Brand.

B B 1Brand.
. T, Bay State Fertilizer.
SEc. 12. This act shall take effoct on the first, day of Septembefy 2 UZ y;cor?l ol e
1882.

i ip, New | Excelsior Guano.
e High Grade Ammoniated Bone Super-

\ phosphate.

: k : [ ine Bone.
It will be noticed that the State exacts no license tax either for making® | Alkaline Bone

dealing in fertilizers. For the safety of consumers and the benefit of 1B
manufacturers and dealers, the State requires that it be known what is offered £0
sale, and whether fertilizers are what they purport to be. With this object 1%
view the law provides, in section 9, that all fertilizers be analyzed and it red"
the parties making or selling them to pay for these analyses in part; the Sie
itself paying in part by maintaining the Experiment Station. .

g | Ground Bone.  *
Tremley, N. J. Ammoniated Superphosphate.
ad & Oil Co., St. Louis, | Collier Castor Pomace.

Fertilizer Co., Boston, | Common Sense Fertilizer gg. ?2)
! 1 “ e
Glue Factory, 17 Bur-| Peter Cooper’s Bone Dust.

Y
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Firm. [
Curtis, J. G., Elliot, Conn Brand of Fertilig, b [ Brand of Fertilizer.
Darling, L. B., Fertilizer Co., Pa Ground Bone, s b | Quinnipiac Phosphat
R I ., Pawtugket, | Darling’s Fine ] Co., New London, | Quinnipiac Phosphate.
’ R 310110. 0, Extra Superphosphate.
4 AnNlme Tartil: | . 2 le
K ] Eagle Brand Bolu;eltlhzer' ] ‘Qlllllfl‘lplac gg;z::‘tol\ll\el%;r.mre.
ickenson, D. B., Middle Haddam, Conn. | A i ¥ Fish aud Rotash Crossed
y X mmoniated Bone Superphos | TFishes Brand.
Phate, | Quinnipiac Fish and Potash Plain Brand.
Dry Ground Fish.

Harris & Son, Eagleville, Conn. Bone
Hurtado & Co., 16 & 18 ' bl S e
Sieas b Exchange Place, | Peruvian Guano, Standapq. -
%:Sﬁ?b.&:&g.é?;asl}faot?,s tConn. Fish and Potash :

. 8 | reet, Hartford, | Church's Fish axid Potash, B

. ‘ sh, !
Lxshgzx;v qrAkgrgul}ural Chemical Works, | Ground Bor .

R ] 1e.
itand:u‘d Phosphate,

mmoniated Diss
gotato Mauure, solred N
Mapes’ Formula and Peruvian Guano MéSéS?ftr-ggosF e

ato Manure.

| Muriate of Potash.
| Nitrate of Soda.

St., New York. | Cook’s Blood Guano.
“ Dissolved Ground Bone.

Bone—Meal.
Bone, Grade A.
L. Bone, Grade AX.
Muriate of Potash.
Nitrate of Soda.
& Co., Philadelphia, Swift-Sure Bone Meal.
Hartford, Conn. | & Superphosphate.
th Canterbury,Conn. Ground Bone.
Soluble Pacific Guano.

Co., Middletown, ‘\Ground
3

|
|
|

Co, 158 Front St., N
) , New York. ‘“ (C)orn Manure.

omplete Manure [Li i ¢
“ “ ight Soi} aano Co., Glidden &
o “ [General U Boston, Mass. Golden Leaf Fertilizer.
“ TObaﬁCO :: £[Conn. Brs | | Fish and Potash.

suffield, Conn. | Cotton Hull Ashes.
| Ammoniated Bone Superphosphate.

[for use j
. 81 Front St. New York. |
b | Bagle Brand Fish and Potash.

\ Ground Fish Guano.

949 Front St., N. Y. | Bone Fertilizer.
| Charter Oak Fertilizer.

Wilkinson's Ammoniated Superphos-

stems. |
Ma}?ffs’ Complete Manure [A Brand
3 Nitrogenized Superphosph
¢ High Grade Superphosphate.
Fine Dissolved Bone. ‘ '
39 Center St., N. Y.

“  Muriate of Potash
“ Ni - 4
itrate of Soda. phate.
Co., Hanover Square, | Americus Superphosphate.
Bone Meal.

:‘ Sulphate of Ammonia.
. Ground Bone.
Grass and Grain Spring ¢

\ Dissolved Bone Black.
Dry Ground Fish.
Dried Blood.

Meyer, C., Jr., M Dressing.
yar, 0., Jr.; Muspethy L. 1. Acme Fertilizer No. 1.
Miles, G. W., Agent, Milf 3 No. 2. ;
: , Agent, ord, Conn. %X L. Ammoniated Superphosphate. %:i};igd Fsasb.
Miller, G. W. Middlefield, Con. o Muriate of Potach
one Phosphate. | ;
i : Pure G Potato Phosphate.
Mitchell, A., Linden, N. J. Mitcheligugiolzoggte Tobacco Phosphate.
e Royal Bone Phosphate.

who have complied with the law by furnishing the

NationalBertilizerCo.,Brid (<) ittenden Fish
2 pOI‘t, Conn. Chlttulld n's Fish and Potast o
;hﬂ Stat‘l()]l W‘lt h the infol'mat’lou 1‘eqUil‘ed in tlhe 4:t,h

Ammoniated Bone Super

- phosphate.
N 5 gpmpletg Fertilizer.
I\ecvglgaven Fertilizer Co., New Haven, | Standard Supelrl;)%gglhma?é b Y
Newton & L ‘ .
S ll\'l. udlam, 182 Front St., New | Cereal Fertilizer. insted. H9pson, Geo., Kent.
Gocropeor Dragos Toth Ferilser EoPunn, | Ky dne S
s and Wi one. 1 3 T »
Peck %rothei‘lsppllfec;rglagggr% Cotton Hull Ashes, ; & Co,, Norwich. | Lord. C. C,, Cheshire.7
Plumb & Winton, Brid e oun. Pure Ground Bone, 1aron. | Munson, 8. A., Riverton.
J geport, Conn. gone Fertilizer. - MO‘Odus. g Pratt, Chas. M., Westbrook.
Preston Fertili ’ round Bone. Tling. | Smith, J. E., Kast Granby.
on Fertilizer Co., Green Point, L. I. | Preston’s Ammoniated Bone Superpho® gfmgord, ”f‘ay]ex" & Hubbell, Newtown.
hate, ! ord, | Tucker, R. H., Saybrook.
iy Dleriing. | Wilson & Burr, Middletown.
Bast Woodstocls | Warner, D. B., East Taddam.

# Ground Bone.
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EXPERIMENT STATION:

'; one, by means of a sampling tube, which with-
or core through the entire length of the package.
care is necessary in sampling fertilizers that the
aken shall accurately represent the whole stock
s drawn. Otherwise serious injustice may be done.
xt,y-eight samples of commercial fertilizers sent to
private individuals were found, after the analyses
d to be unfairly taken or wrongly labeled, and there-
« apent on them was wasted.

none the less desires the codperation of farmers,
and granges in calling attention to new brands of
in securing samples of all goods offered for sale.
es are understood to be taken in accordance with
actions which the Station supplies to all applicants.
, copy of these instructions.

Se.ct:,lon 7 of the law imposes on those who vj
provisions a penalty of one hundred dolla b
and two hundred for each subsequent offen A
The failures of most of the dealers to co(r:: 1
the law has made it difficult for the Statio .
cc{llect all the brands of fertilizers which ; to'
lel be necessary the éoming season to al:e )
with the law on the part of dealers R

te the ol
the firgg oo

y ‘Vit}l section
find and prop
D our maykas
general Comp

ANALYSES OF FERTILIZERS.*

In respect toi '
: ts terms, the Station '
don. of ferio et asimbEAstns .makes two classes of 5
o ertilizing materials: the first f, .
of farmers, gardeners, and the public generall O
the private use of manufacturers and (%ealem T3 e
' TS, :
JSirst ccllass are made gratuitously, and the results Wk
speedi i N hees ished
a};d cl(l)_Z’]Sand WId;l‘{l as possible for the guidance 0[}“2119}1
umers, ose of the seco a e
it SRR e s At 4 nd class are charged f
interfere with ’h heir results are not published in a w
re with their legitimate pri
ot private use. The Stati
evela)xl,' distinctly reserves the liberty to use at d};:mb?.monff 3
i ; etio
(}:;IS lc.‘tl)leneﬁt, all results obtained in this laboratory al:;do'r‘
e will enter into any priva i £ g
g0d. y privacy that will work against the pul
Duaring 1886, tw
, two hundred and eight
s ghty (280) samples of fert
arrstil;ave bdeen analyz.ed., Of these, 30 were ex)amin:d for l'lV
P s, and the remainder for the general use of the ci el
he State. of the citizens:
Sixty-ei 3 .
publi«?bzlgtflit ﬁﬁlmples of commercial fertilizers analyzed for th
L }I:aevz baVe been'sent in by purchasers and. consum.
I . een supplied by agents of the Station who durif
the SIt)at, g and early summer endeavored to visit all sectvions-
for sale :’;; ttf;]taé(e samples from every brand of fertilizer offere
in remote plaZestate’ alr]ld to take them from the stock of dealek & i
as well as fr . oo g4 y
A Al rom centers of tiade. JOTIONS FOR SAMPLING COMMEROCIAL FERTILIZERS.
open at least th gents are instructed when drawing somples §
case, and if th ree packages of each brand of goods in €¥2
se, if the number of packages is large, to take a porti

ous ANALYSIS OF COMMERCIAL FERTILIZERS.

dealers and consumers alike,
noeforth will make gratuitous analyses of Commer-
only on samples taken by the Agents of the Sta-
ach others as are properly authenticated by the certifi
berson drawing the sample and in addition the wit-

stice to manafacturers,

local agricultural

hose stock the sample is taken.

Dealer from w
ock, the witness

a Dealer takes samples of his own st
Officers aforesaid will be required.

cases of importance the Station may send its Agent

some large papers and for each sample a

a teacup,
quart that can be

an or tin box holding about one
d, all to be clean and dry.

least three full and unbroken packages,
thirty, every tenth package, and mix well together
: f each for a foot in depth, take out two cupfuls from
tts of the mixed portions of each package, pour them

* The matter of this and sev uent pages. rv of the sampP: :
several subseq pages, explanatory .

and valuation of fertilizers, is copied, wi I;w : 1y f‘tns ‘fxorﬂ : ogai
ied, with a few appropriate alterations, 3

Report for 1885. This repetiti
y petition a W
who have not seem former Reports foricidad () e .
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ods that have beap

ht to reject sample
s ; drawn from g0
[six in all] one over another upon a paper, intermix thoypq hose

ugh]

quickly to avoid gain or loss of moisture, fill the can o, vd B last year- ted circular, pamphlet, analysis
1 3 Y - ¢ , 'in Ak
this mixture, close tightly, fix secarely on the outside of Lh}; i et sample dniispttllle fertilizer O i used in its sale.
an

label with some distinguishing. letter or mark (whig is ¢ that accomp
copied in the ¢ Descripti onof Sample” as sampler’s mark) ]
send prepaid to the Agricultpral Experiment Station, Neyw H,
Conn. . " DESCRIPTION OF
8. If convenient weigh separately at least three packageg : Rec'd at Station,--------=7 "7 ,'t e ot
enter these actual weights in the  Description of Sample,» & cial Fertilizer sent for gratuiton® ot
4. When a sample has been taken it should always be pots R Commer y a Description made by filling

labeled and the form for its description filled out completely b;mll‘ga;‘;eso:sible, the blanks that follow
s u a7

SAMPLE.

JSore beginning to sample another fertilizer, NS s fully as POEO -
- oot ) s A s S SR
L B - iieee- Bar e
FurTHER REMARKS ON SAMPLING. B of Manufacturer; - -----== === 7T

In case of a fine, uniform and moist or coherent article, a but=SEEEEEEEENEGEG_E.——— . .----
ter-tryer or a tin tube, like a dipper handle, put well down i BERESS of Dealer from THEEE ©0 e

the packages in several places, will give a fair sample with gre L
ease. BRe this sample,--------""""777 ..

With dry, coarse articles, such as ground bone, there is liabl +o be fresh stock ?----- -_d .1;;--0_1' barrel, ---------
to be a separation of coarse and fine parts on handling. Mo 1 ‘price per ton oOr hundBe@EEER O T

package weighed,
kages opened, - -
ample was
edients which the fer:

ht claimed for each

t of the several pac
A ges from which the s

articles put up in bags or common barrels may become dry
the outside. It is in these cases absolutely necessary to m
thoroughly the coarse and fine, the dry and the moist portions b packa
fore sampling. g, ! ; cents of valuable ingr

- s e the pe
The quantity sent should not be too small. 'When the mater: antezd to contain.

taken,--------

is fine and uniform, a pint is enough, but otherwise and especially B Nitl-oge113 . 2 o ——)
. . . 108 BEerACIA, - -----"=""""" A ONIA = ===
in the case of ground bone, whick must be mechanically analyzet . Es e Ac,id L LY (Ammoma,

the sample should not be less than ene quart. 5P : ) Btash, --------

_ osphoric Acid,--------=""""" o
Phosphoric Acid,------
SON TAKING THE SAMPLE.

that the accompanying SZ:LI::_
___was taken by me fran full pack%}ges;agdtlontie PR
he Station’s Instructions for Sampling an

ck from
nowledge and belief fairly represents thfedst?vas S
¥as drawn, and that said stocllc “;henc:?t":‘fl;’r that the fore-
E it also y
and in good condition.

ption is correct.

It is important that samples for analysis should be taken at the
time when the fertilizer is purchased, and émmediately dispatche(
to the Station. Moist fish, blood or cotton seed meal will S00%
decompose and lose ammonia, if bottled and kept in a warm place:
Superphosphates containing much organic nitrogen will suffer 1€
version of their soluble phosphoric acid under similar circumstans
ces. Most of the moist fertilizers will lose water unless tight}y
bottled, but some of the grades of potash salts will gather mols®
ture from the air and become a slumpy mass if not thoroughl¥y
protected.

Samples as to whose authenticity or fairly representa
ter there is any reasonable doubt, the Station will not anal

UERTIFICATE OF PER
indersigned, certify

tive charac: .
yzC‘.
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K ¥ Presep

Slgnavupe . T P o e

Tit,]e _____________________________________ TS T o ! OF FERTILIZERS A
Township .______ _ My Sl T " CONCERNING THE ANALYSISINGREDIENTS-

B ; o VE
Post Office Address .. T : ,Sv UATION OF THEIR Actt
o ST SRR T e O - VL —
On receipt of aly sample of fertilizer frop, RevIsED.

the open mas
4 3 g m »]
the filled ony « Form for DeSCI’lptloll ” which accompanie: .

filed in the Station’s Record of Analyses, anqg Témaing thepg
Voucher for the authenticity of the sample and fop the fact gha
has been taken fairly, or, at least, under gy;
is thus sought to insure that manufacturers anq dealers shal] ;

he m v ilizi element.

mm luable fertilizing '

: i v ble matters.

gon eflaniz’rogen of animal and1 egeta g
E 7 e of blood and m

feorﬂa.nic nitrogen, as thos il ki

ol S

un

artilizers; others, as fo tation, unless these
as fer & ir effect on vege ; itric acid
jvely slow in their Ammonia and nitric

emically disintegr??;i;rogen in the soil and T:?:::‘r“i
an 0
The “Form for Description,” when Properly filleq out, g e deca.}t' zit?:Z forms of Nitr§>geI;]- ]3;1;23’ in nitrate
contains all the data of cost, weight, etc., of 5 fertilizer i jare the most sulphate of ammonia, the Iphate of am-
.are necessary for making, with help of the analysis, a valyg ic i onia or 66 parts of pure su }.)e nitrate of
of its fertilizing elements, anq estimating the fairness of parts of ammf nitrogen. 85 parts ik
selling price, Neglect to give full Particulars occasions i 14 parts O of nitrogen. Ay hosphates
Station much trouble, and it s evident that wang of accuracy ij ntain 14. partfjl implies phosphoric ot zrr?stic ingre-
writing up the description may work injustice to the manufag e water. It is the chara(ic‘:) acting on
turers or dealers, as wel] ag mislead consumers, It ig especiall ol in which it is pmd.u cef ’vic{iol. Once
important that the brand of g fertilizer and jtg selling prrie phosphatgs;, hosphates, R es reverted
shall be correctly given, The price should be that actually i revef‘t}el th}e) goil it gradually oy
charged by the dealer of whom it ig bought, and if the article r?,ted i jc actd means
purchased in New York or other distant market, that fact should id. recipitated) Phofgpllor?{lclble in water,
be stated, and the cost at the nearest point to the consumer, on (redu.ced i fhat was once easily soll that liquid.
rail or boat, should bhe reported also, = Ph.o i e has become inSOlubk u,‘-ld (of various
In all cases, when possible, ¢on prices should be given, and i q‘@hemlcal cha;% signifies the Phosphonc1 :t(jlon of ammo-
the sale of an article ig only by smaller quantities, that fact il t}ne Fe ly taken up by strong -SO determine its
should be distinetly mentioned, j %) that.. ! reizrefore used, in al.la]ys-ls tohos hates that
Samples are analyzed ag Promptly as possible in the order il i i on 1(S1t shosphoric acid” implies phosp
which they are received. As soon as an analysis is completed 2 : R.evfarte dlby crops.
copy of it is sent to the party who furnished the sample and also: assimilate
to the manufacturer, in order that there may be opportunity for
- explanation or protest, if desirable, before the results are pub-
lished in the Bulletin,
With the analysis there ig sent to the party furnishing the sam-
ple a printed page of “Explanations,” intended to embody th.e
principles and data Upon which the valuation of fertilizers 18

7

These Explanationsg are essential to a correct understanding of
the analyses that are given on subsequent pages, and are, theres
fore, reproduced here, as follows :
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i 5 lll)d,
: i i arket per po
:. de values or retail cost in m 5
| : | race-
cent Inves

ric acid and
d i ing forms of nitrogen,}?holip:ggcl\?ew Jer-
urr r Yor

whole about ¢ ally \aluni) (;f:the New England, New

plant-food ang of nearly equal ¢ommercial vy, In SOmZ L v

indeed, the soluble giveg better result

S on cropg, iy, Othepg the
verted is superior, In most Instances there jg prob

bly Lttt
choose between them, I lit)g
Insoluble Lhosphorie acid implieg various

gi— ‘iment Sta-
o folloz:e agreed upon by the Experim
) Q—Values ol

v in
tts for use

4 d Massachuse

: ew Jersey an

ticut, N

Bates dul‘iﬂg 1886.
/ phosphates 10t 81 \

in water op ammonium citrate, Ip Some cases the )hOSphori

i8 too insoluble to be readily availahle as plant fooq. his ig

cially true of Canada

vrs IN RAw
' ¥ FERTILIZING INGREDIENTS 1M

0

ALUES

FOR 1886.
AND CHEMICALS FOR
Apatite Bone black bone RERBLALS 7

L b

-ash, Souty Cap
ssa Phosphate when in 90aTse powqep
Tepute as fertilizers though

lina Rock and Navyg

Cents per 1b.

18.5
) a881‘35--""'"_'_""-__:__ -------------- }:5
good Tesulgg oy T (i _ﬁ.sh ____________________ 17
Occasionally Teported from thejy use. When very finely Pulveriy, dried and fine grgu;ne ground blood and meat _ . .. W
(“floats ?) they more often act well, especially in Connection yie b dréed]i:;leed raeal and in castor pomace G190 Vouing
abundance of decaying vegetable mattepg The Phosphage :  in cotton s::d'bone S RPN O T
raw bonesg ig nearly insoluble because of the animg] matter.of th ' giz g;)dium bone R N
bones, which envelopes it; byt When the lattep, decays in the S0 B :;medium bone B ey 1;
the phosphate remains ip essentially the « reverted ” form, 8 in coarse medium bone ________

Potas), signifies the substance knoywp in chemistry as potassiug .

oxide, which jg the valuable fertiliz

i ir and fish serap - __
rge bone, horn shavings, hair a
in coa

1 t RS .y BNy L 7%
e l, soluble in water __

and “potagh salts,” in water and is mogg

costly in the form of

C e AT :
f L SR
sulphate, anq cheapest in the shape ﬁsgi‘zb;i:;dyg ________ g
muriate (potassinm chloride), in fine medium bone ________ e N g
The /Valuation % a Fertilizey a8 practised at thig Station, sig- in medium bone I P e PR g
nifies findine the wortl, i money o trade-value, of its fertilizing ~ in coarse medium bone_:: -------------------- 9
ingredients, This value, it shoyq be remembered, ig 5,0¢ neces-  in coarse li?f;’r;)a;};{losphate T 10 20 o 5%
sarily proportionai 2o its Jertilizing ¢ffects in any special case, mdf:n:u;g;;ate_______.---——-*"""'":': _______ T4
aster, lime, stable manure and vearly all of the less expensive. gr.a“"_ ____________ it
fertilizerg have variable Prices, which begy PO —
their chemiea] Composition, Jyg guanos, Superphosphates and
similar articles, for which

are paid, depend |
tances, nitrogen,
tively costly and
value Per pound of these ingredients
the current market prices of the standard
sh them to Commerce,

chiefly fop their trade-valy
Plosphorie acid and Dpotash,
Steady in price, The money-
is reckoned from
articles whiel, furni
he consumer, j
high-grade ferl,ilizers, st

i 18t
lues are the figures at which (3;1 t}VIlhzzlslh ir;
Y tl:ade-va: i ould be bought at retai (? mé i
. rials which are the regular sou i
e mmeud to the average wholesale pt 6
ey also cogf'ipgiarch 1st, plas about"ZO per'Ic‘:;zl ‘.,al_
A . De have wholesale quotatﬁmns. Byt

» 's f((;r l‘;ﬂ“fl};ewot' the above figures will be

ylalne y

which are com para

>d with
iously extracted wi
of the unground phosphate ".“fvifjufp)f gr-' 1,08, 10 50
b i g 1 solution of Ammonium Citrate, ;nonly called “'ret
: Py'}oo > I;Ieucr?mhmn once in five minutes. Com

65° 0., wit agl :

w horic Acid.

- backgone » Phosph

the €Xpenses of manu-

facture, ete., and for ¢h her advantage inciden-

€ Convenijence or ot
tal to thejr use,
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]

the average cost was $42.56, the average
f Stan

b 3
¥ sl’eclals the difference $5.86 or about 16.0 per cent.

agree fairly with the reasonable retail price in case o a
) 70, an

raw materials such as :(—

48 luation. St ey-worth
Sulphate of Ammonia, Azotin, A Tuation of @ Fertilizer (1. e. the mon yton i
Nitrate of Soda, Dry Ground Fish, g Valt i e multiply the pOlmdS per
Muriate of Potash, ‘Cotton Seed, ingl‘edlents)’“{ er pound. We thus get the
Sulphate of Potash, . Castor Pomace, by the trade-va il Pt and adding them to-
Dried Blood, ! Bone, of the geveral ingredients,
Plain Superphosphate. Ground So. Car. Rock.

1 valuation per ton. .
E t‘pjlt_(gzne the fineness of the sample 18 grade;l1
R arate,ly compute the nitrogen-va.lue .of e:;;:] a
awc{)ii::lp the sample contains, by I}!,mltlply:;ﬁt .
" i le, by the per !

ton in the sample, by the P

i pel';h of that product, multiplylng 1t. by th.e
e that grade, and taking this

nd of nitrogen in : g
b O:he result incceuts. Summing up t:e selpuate i
asgrade thus obtained, together with the va

3

13
phosphoric acid, similarly computed, the total 18

2 of the sample of bone. £
3 « Valuation’ are twolold: Sulh g :
th‘fx t‘g:r a given lot or brand of ferghzer is wor tl;;
. fe trade, what it costs. If the selling price 1st§xat
1 i e th
':;Z va.luatio,n, the purchaser may b_e qulter :lurdoums
yeasonable. If the selling price is ;e.vre vl
: ion, i till be a fal :
valuation, 1t may 8 . !
th::l:: (::ost, per t(;n exceeds the valuation there 1s
a .
Subt the economy of its purchase. WO
risons of the valuations and selling pr e
’ fortilizers will generally indicate fairly w
fmoney. i trued, for analy-
ion i literally cons )
ion is not to be too . ' : 3
' i;ats (;lecide accurately what 18 the .]‘:01 m o'f mt.r;:ﬁosé
he myechanicml condition of a fertilizer 18 an 1.temd
not always be rightly expressed or apprecmtle - Pt
ove ﬁrstz\amed purpose of valuation, the trade-v
ng elements which are emp

loyed in the computationg
rrecte
exact as possible, and should be frequently correc
e changes of the market.

Trape VALUES IN SUPERPHOSPHATES, SPECIAL Maxy

RES ‘AN
Mixep Ferrmmizers or Hica Grapgs, y

The Organic Nitrogen in these classes of goods is reckoned«
the highest figure laid down in the Trade-Values of Fertilizip
Ingredients in Raw Materials, namely 17 cents per pound, it b
ing assumed that the organic nitrogen is derived from the bes
sources, viz: bone, blood, animal matter, Peruvian guano o
other equally good forms and not from leather, shoddy, hair o
any low-priced inferior forms of vegetable matter, unless the con
trary is ascertained.

Insoluble Phosphoric acid is reckoned at 3 cents, it being
assumed that it is from bone or similar source and not from roek
phosphate, unless found otherwise. In this latter form the insol
uble phosphoric acid is worth commercially only 2 cents pel
pound or but two-thirds as much as if from bone. Potash if
rated at 4} cents, if sufficient chlorine is present in the fertilizes
to combine with it to make muriate. If there is more Potash
present than will combine with the chlorine, then this excess of

Potash is reckoned as sulphate. .

In most cases the valuation of the Ingredients in Superphoss
phates and Specials falls below the retail price of these goods.

The difference between the two figures, represents the manufa ;

turer’s charges for converting raw materials into manufactures
articles. These charges are for grinding and mixing, bagging °,

barreling, storage and transportation, commission to agents aB&s
dealers, long credits, interest on investment, bad debts, aNE
finally, profits.

In 1886 the average selling price of Ammoniated Superp 4
phates and Guanos was $36.58, the average valuation was $29-1wj

and the difference $7.16, an advance of 24.3 per cent. on the V& 1

ation and on the wholesale cost of the fertilizing elements in t ‘

raw materials

hos-
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For the second-named use of valuation, frequent chap

trade-values are disadvautageous, because two fertilizey,
be compared as to their

ations are deduced from
Experience leads to the

at the beginning of g year

sible throughout the year, notice being taken of

changes in the market, in order that due allowance
therefor,

8¢

different-data.

°rop-producing power, Ag g broad, general rule, i
Peruvian guano, superphosphates, fish-seraps, drieq blood,
salts, plaster, etc., have a high agricult
to their trade-value, and to g degree determineg the latte
But the rule has many exception
trade-value cannot always be expected to fix or
the agricultural valye. Fertilizing
soil, erop and weather,

the results of Past experience, and they only in g
Vrobable manner,

Station laboratory from November 1st,
1886, were as follows :

______________________________________ 7
s dre o L AT Y o 1
R e 1
Superphosphates T SN g 12
Superphosphates (ammoniated) and inanos. . b Gl T 121
Home-mixed Superphosphates and other Fertilizers________ 4
iy S KR ey 32
R iy LAY, 1 T 29

8¢s of ¢

. - N
relative money-worth, whey their o

T value,
8, and in particular instances the

and as these vary from place to place, and
from year to year, it cannot be foretold or estimated except by
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Lok i
ier noticed in the Report. The remaining ana]yisth
detail so far as they have any general interest, w

as may make them more serviceable.

GranDp CayMAN’S PHOSPHATE.

: vlve drawn from four bags sent to the Stationb)lf
Ia)gent; of the Grand Cayman’s Phosphate Co., 18
N. Y. Cost not stated. : Rl
l is a very finely pulverized phf)sphatlc rock, }epreS
agent to contain considerable iron and’alumm; {-lu
Which is obtained from Grand Cayman’s Island i
8.

Y our analysis:

1861
: i i b )
acid soluble in ammonium citrate® . ... .___ ..
A -l 2T.88
* insoluble in L A oL L T
29.49

M 2 grs, phosphate by 100 c. c. neutral ammonium citrate solu-
99, in half an hour, shaken frequently at 65° centigrade.
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alyzed by o8 .is oxydized to phosphoric acid an(.l run off i.n
. ' Tegs'™ Gl d chiefly with lime and perhaps iron. This
gl OIZturzz,.l'zm ----------- AR 6.15 7 ogeneous and the quantity of phosphoric acid in
Aiﬁm?l?a e SR - according to the amount of phosphorus in the
S N A li'ol ils of its treatment. As low as 11.4 and as high
Mmmoia .o G o’?; ¢, of phosphoric acid have been found in the slag
i ] SRR A Ty . . . .
g Pt O 3121 works. According to Fleischer its average com-
Phosphorie Aeid /. Si5 . oot sia it o 31,09
Mrhonisiaaldy 0 o T N et 23.99 - i
Undetermined matter- ... __......________ } 13.52 .69 L G SRR 48.29
100.00 . 4.89
100.00 100,00 MAgnesial - - - - - - == - oo c oo e
i N Brotoxide Of iron .. - --ooococeocaaoaos 9.44
Equivalent of Bone Phosphate . __.__________ Swar sl defdof lfr(:on ----------------- o
E - L e S R g
The above analyses are taken from Mr. Powter’s Pafn p iide of manganese_ ... ... --_ 231
Sti . ph R RS A Rl
f',.[‘hat by bflllwell & Gladding has been altered in form somey n: IR 49
or convenience Of Compal‘ison, The last] nam e y ----'"""""‘ e bl oy B R | # s
the phosphoric acid i : g ed chemists L T e .22
LI P acid as phosphate of lime simply. The un . s
mmed matter (besides carbonic acid) is probably for the s LR ¥
part combined water. Mr. Powter, we understand from i

pis letters and pamphlets, claims that on sandy or calcareous g
iron and alumina phosphates are more certain in their action
preferable to phosphates soluble in water. He furthermore
us the impression that the Grand Cayman’s Phosphate app
directly to the land may be expected to yield good returns, .
for the reason that it is largely a phosphate of iron and alumi

'The analyses however are not conclusive as to the chemical ¢
stitution of the Rock, and while we should recommend trial of

rofitably be converted into superphosphate, but on
s to a coarse powder, is easily brought to a high
verization and applied in that state has given favor-
n Germany particularly, on land rich in humus.
st year it has been introduced into this country.
nalysis was made on a sample from one bag sent
- by the agent, Paul Weidinger, No. 76 Pine street,

ground material, we should hesitate to rely upon it any more the 1826
on South Carolina rock, without the positive evidence of exj c acid soluble in ammonium citrate ... .. -~ 19.57
‘" ‘" .30

EEEEOluble | T L i
Was a fine meal which passed a g inch sieve. It is
L in New York, for $12.50 per ton. The phosphoric

contains costs therefore about 3% cents per pound.

rience. Iron and alumina phosphates, like the lime phosphaté
differ greatly in their solubility in ammonium citrate and presu
ably also in their availability as plant food. Itmay be added th
f‘ phosphoral ” (an easy soluble fertilizer made from iron and alud
ina phosphates by the action of sulphur and heat), and finek
.grounfi and gently ignited iron phosphate, may be very diffe
in their properties from this ground phosphatie rock so that %
f;he agricultural effect of one, that of the other cannot pl‘OPer]y ]
inferred. '

PrAIN SUPERPHOSPHATES.

solved Bone Black. From Williams, Clark & Co.,
~ Sampled by station agent from stock of E. M. Jen-
POrt. Guaranteed 15-18 per cent. available phos-

TaoMAS Srag.

This is a by-product of the Thomas process for l-emOVI‘
phosphorus from iron preparatory to the manufacture of

880lved Bone Black. Made by C. Meyer, Jr., Mas-
‘Sampled and sent by G. F. Platt, Milford. Guaran-
ent. phosphoric acid.
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peth, L. I, Sampled
Guaranteed 17 per cen
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Bone Black. Made by . i

‘ . Me
and sent by M, §. Baldwin
t. pl}osphoric acid,

yer, Jr,,
’ Nauga- |
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redients of the fertilizer. When the valuation is
J :the cost, the remainder or difference represents
we costs and profits of manufacturing the article

Sol !
Re:::;?;ffs};ﬁfi?fjg AR b 115‘.;1,?(: 1126;‘: 1684 Wtage difference f}n“nish.es a r.neans of compari.ng
Insoluble phosphoric iy 2.88 446 16.2¢ rs whose composition 18 unhke,' but the quality
Total phofiph S RS AN 1.05 'fs jents is about the same. For instance, suppose
Cost per toi bt S 18.51 T% \5 ilizers, one A, selling for 850 per ton; the other
------------- $35.00 ; 17.29 | ‘rom the analyses the valuation of A is reckoned to
* In Naugatuck, 32.30408 hat of B to be $25. The difference between the

Nirro
GENOUS Sup
ERPHOSPHAT
§ ES AND Guan
ANOS,

S
A famples Drawn by Station Agents
Wi ollowing tables will be found all .
oy sgperphosphates, dry ground fish erhomn
n made at this Station dupi
Sl g b it n duung the present yeay

. ts 1T L
ture which were in de g So0ds of this season’

: i alers’ hand .
responsibility both for the accuratsz.y (’)l;-hihstatlon a
es

chemical analysi
Ysis only on sych
L : ch samples,
i and wherever possible, two of') ; ;
awn of the same brand of goods i

i Verage composition
a smgle sample,

The last column of the table of analysi
S

ence between Cost and Valy

yses of amm
and guano whigp, ha

s manuf h
ssumes fy
ampling and ¢
In a large numbery
e samples have bee
For example, three samp

18 Percentage Differ

the valuation, i. e., the cost and profit of manu-
case of A is $6, in the case of B 85. This of
show that B is cheaper to purchase than A. In
vance charged by the manufacturer on $44 worth
s $6. In the other case he charged $5 advance
 of materials. Here there is no direct comparison.
) compare by calculating what advance each manu-
d make on $100 worth of materials. In the case of
00 or $13.64. 1In the case of B it is 5% 100 or $20.
reentage Difference” of the tables referred to and
parison of different fertilizers by their valuation.
ds of superphosphates on which an analysis fee has
not appear in these tables, for Station agents have
n sale at the places which they have visited for
collecting samples and the agents who have had
ve failed to notify the Station as the law requires.
he samples sent by the manufacturers themselves
with the law, have been analyzed and the results
llowing pages.
—The prices quoted are in all cases those which
y the retailers at the time the samples: were drawn.
derstood to be cash ton prices. They are not in all

of th

method of calculatine ; ation.” Ttg Wi e
analysis in the takt)l]zg§ may seen by noticingbag befl;:z Lir;dSixt nce with the views of the manufacturers, some
. . ’ 0. 1799, i y 10 . ! . .

tion is $32..08 and the difference bgere the cost is $35, the valuas s ef:.lhave a,q];u.lfoi;n ;ewlkimc: é'or each::]rafnd thety
tiplying this difference, $2.99. by 100 them is $2.92. By mal : (I:ed e e f’l S g elrfag‘.e“ .
ation, $32.08, we get, the » Py 100 and dividine it by the vals prices so as to make an undue increase of differ-
valuation, Dpercentage advance of selling price o vzlllatlon and selling price.

therefore calls the attention of purchasers to the

t they may in some cases get better terms by learn-
Ter’s prices.

son of Cost and Valuation.—Excluding the last
in the table, “Common Sense” and “Charter
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ak,” the aver. r e valua
age cost of 60 Superphosph pron an
(0] Phates e
S hag } en eir valuati i b ; :

th . ;
cestav?&ge valuation $29.49. The difference 7 58

i 0 i . ¢ . 3 t‘ -
designed te FARAn ) e valugtion, as hgg ;)eenlii, e dence which their trade names are calculated to

L O cover Y § ex { d
take account of (ml'f/ sk o COSt of raw matepsq lii Xplajy

€ expense of mixing, hand]ing zu; { od E
! ¢ sellig i s F Porasa. D
.~ Cnurce’s F1sa AND b,

of this year, an agent of the Station drew a sample
aded ¢ Church’s Fish and Potash D,” which were
¢J. A. Lamb, 238 State St., Hartford. Mr. Lamb
i ' ; i his article

108t economical for the payment of the analysis fee on ¢ A
B The taliew: of analyses afforq an e delay and protest' he paid with this request:

o . . . . £ . d f

ceipt, in which I wish you to say: Received o

& C(;., by the hand of their agent, J. A. Lamb,
Hartford,” ete. Shortly after, the Station received
oseph Church & Co. saying that J. A. Lamb was

of the tables the avera i
! A g€ cost 1s only $39. i
difference is 36.9. That ig while ti’e$m 71’ but the Percenty iddi i hi
freighting anq selling and [;roﬁts argin for cost of mi ~g BN ing the Station fo ana.lyze R 3
{14 g Was 11.2 per cent, of the cosfl 0’s a(écounth]?y fi}/h-..ll.,am’bt’}s] ogie:: S.mcela)lt‘hedal;)al};zl‘sv-
paid on this fertilizer the Station is obliged by

publish an analysis and in fairness to the parties

the ra -
; W materials on goods that retailed at $3¢ 93, the sam

i e ml

es the above explanation. The analysis and valua-

icle is as follows:

cons
dlen;derﬂbg’ below their guaranteed composition on one in
inaccurate (a(:]a:;e:s thl? deficit was on potash and came about by
s ,m th1§ State illegal) method of stating the gual ‘ "751;
. W provides that the guarantee shall be ¢ B S R R e .55
In the terms and manner anm. e ““ expresse C 9.98
C : ; er approved and currently employed by th B 97
onnecticut Agriculturg] Experi “ntly employed by th L e R L S PR A 2.70
manner of statement hay b periment Station,” The terms and L R S I A 38
this Station fro he & ¢ been clearly set forth in the reports o S G S S R 1.61
of actual ot rz g Hime the ]aw went iﬂto fO]‘Ce, The amount s e L. .'_}.41
sulphate sz.”poi';SthSt " State(?_ If desired’ the equivalent, Of S - oo i
may alSO be glVen. The })h]'ase “ Potash [S‘ _____________________________________ $35'00
' L R R L $22.35

phate] 4.0 per »
1 per cent,. correctly understood, means 4.0 per cent. 0l

phate of i i

g)f bt I;)(f?;shh Wb(l)ch contains but little more than half its weight

their guarantees .on r:ly t‘zo il rocepbaton, A1
ore than one ingred;

i i, gredient, g
nam:‘;;ll?;:ed No. 1 Pel.'uvian Guano” No,. 1798 is not, as the
o guaﬁo ‘;if}?re ]Pfruvmn Guano but is a mixture of some gen=

sulph i ; :

it ! Phate of ammonia ang possibly other mates
The prices I
gis B%:tcieiiaz?ith;last three fertilizers in the table, Commomk
rs, Nos. 2 and 3, anq Charter Oak Fertilizer, aré
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EXPERIMENT STATION. 53

THE CONNECTICUT AGRICULTURA
L

st part doubtless resulted from loss of
the raw materials during the mixing or after.
of the ingredients found indicates that the mixing
and that the sampling was carefully done. The
tilizing ingredients existing in the sample in every

d from the ‘composition of the mater-

Lose calculate
at to which the sample had been coneen-

. SpeARs’ PErRFECT FERTILIZER
e\gﬂs lartlcle is said to have been ‘sold i ' 3 o
Xxten 7, W : : .
b ast‘ year though no knowledge of it ¢ e
s carefully looked for thig year but no(:?e i Stag

$ ound, &

sent by the New Engla

é nd :

o mbotion g (jmestead last spring haq t}é :‘a'
] ollg

tate tol

Nitrogen .. __.....%
e PR S i e
R U R N 5.47 may be reckoned approximately by the follow-
Beml andiSition R0 T 13§ ns pased on the ratios of the percentages in the
R s s I R e so \ ; ;

: percent,a.ges in the raw materials.

A liberal : A e e e ARl {
valua .00 _‘

e e tion would be $12.40 per ton. T} e 1.68 : 1.87 :: 100 : 111

.00 per ton. s 1¢ cost is saj 9.46 : 2.93 :: 100 : 119

8.91 : 9.60 :: 100 : 108

8.86 9.27 :: 100 : 105

—

i Average 111

ppears that 111 pounds of the mixed materials, as
analyzed, had become reduced by drying, to 100
sresented by the sample. Therefore 100 pounds of
hould be compared as regards cost and valuation
nds of the materials used in mixing it. Mr. Platt’s
Superphosphate considered as 12,000 pounds of the
Is in the state of dryness which obtained when they
was worth six times $34.98, and if the materials
5 in the same state of drymness, cost six times $33.00.
hand, if the samples of the materials [dissolved bone-
~and bone, muriate of potash, and sulphate of am

Jost moisture before they were analyzed, 80 that, say

of the original materials were reduced to 100, then
m to which the valua-

‘would be 2,220 pounds of the
should apply instead of 2000 pounds.

Home-made Superphosphate, as represented by the
yzed [Mr. Platt’s sample] is a lot of 10,810 pounds,

163 and worth $38.83 per ton-

H =
OME-MIXED SUPERPHOSPHA’I‘ES

The onl ik
i thi); Sa:;}?]e ‘of this 'c]ass of goods which was sent
rials, formulay b; v:;?o}r\n-pamed with statements of coét of 1;1:)1
ich 1t was co at
Pl . mpounded, ete. % X
att, Esq., of Milford. The formula was a’s fOcll’Owas from G. B
WS :

5000 pounds dissolved bone black.
4000 pounds blood and bone :
2000 pounds muriate of pota;h
1000 pounds sulphate of ammo;nia

The cost of the materials
by s was stated to be $30.
werg Se:;:;)&]a&n:n(;(;st O; mlxmg $1.00. The raw$mag(g‘i§?: -.lf
o it Sgzel and fl.'om those results the compositio
Al ,h 'ou d have if made uniform and without loss
L ere compared with the analysis of the sam
elf sent by Mr. Platt. i
Nitrogen as ammonia___.._ Mr. Platt’s sample. Calculated.
________________ 1.87 1.68

Organic nitrogen_________
Roluble Bhossharionaid - . = . . L b g

Reverted phosphoric aci.d _______________ 7.05
Ingolubl . T S N e 1.6 91 . . 8
sl e phosphoric acid_ . _____._.___ 91 8.9 t purchased his materials direct from manufacturers
AT R O . lowest ket T
_________________ 9.97 4.86 market rates.
Cost per ton ... ______ ‘
Valiitionr bl . o0 Ul T :23-53 .;33.03 SproiaL. MANURES.
------------- 38.83 34.9
Samples drawn by Station agents.

The difference 1
: e between th - -
tion though not inconsideralfl ac'tudl and the calculated comPOry lowi 5 5 ins si 1
e.is perhaps as little as could be l:fagable, pages\o5 an}:\_ 5hb con;c(ams sxzctefer'\ ima yses
o on samples which are known o fairly repre-



-

L

=

54 THE CONNECTICUT AGRICULTURAL EXPERIMENT Ly .
sent the lots of goods from which they were taken, (p ]l
brands there were several samples drawn in different plaee:o B 233 3923334833 A B
the analysis was made on a mixture of equal weights of e,lc 4
these samples as has already been explained on page 34, i PR R M

In the table are three ‘analyses of the Quinnipiac Pot Ee=s = 333838 88888 2838 2 %%%éé
Manure. It will be seen that 1672 represents the avepq,, g 3 §;§ g $55% ITEIIHISI p oAy
three samples drawn in three different places: Bristol, P . i

ainyi)

and Hartford. These three samples looked alike and g sul
. . . - !

sequent chemical analysis proved ‘were essentially alike ip cor

54 8 g A
position. The other two samples, 1746 and 1665, which w’ %%E ?25,’5?5 %%’% o & % '..%
drawn in Bridgeport and Westport, were very unlike the thpa 4 E EEE e "055% %%;% O; éé% &
ab.ove mentioned in appearance and for that reason were g E g 3 fg%i ?}%ié%fz %é% £z ‘Etﬁa.gti}-
mixed with them but separately analyzed, and their separatig s Az B g%‘ EE ££43 badmE o i B‘SEESE
from the others is justified by the analyses which are quite djs E % 622_& B gi‘% %%%—é g 8 ?ngé\
similar. The manufacturer states that the first three smnpl A 53 £ = EE iiﬁ:ﬁéé E E% ‘f, 2:‘?&&8‘
represent but a small fraction of the Potato Manure put on the il o} : 8 Ei 55 gmzﬁiiw ‘E m?%m'g
Connecticut market this year, the larger part being shipped z E = Sho A8 Sees S S A wf? PaoO]
the southern part of the State.— Be § 8 = g g & E G § lw
Cost and valuation.—The average cost of these Special Manures é :?;x g 3 B &4 : T a3 §1 ‘
has been $42.56, the average valuation $36.70, and the difference ] A géé S & gﬁ & e & ?o & Z
between cost and valuation $5.86 or 16 per cent. of the valuation. ) E ""é % B = = E 5 8 b E i ;; S
The corresponding difference in the case of superphosphates was e S cf.z_gy. & - i C,Z‘z.- Ll Sl g ?B ﬁ
24.3 per cent. The special manures on the average are higher = ,"é \Bé& ';Jzoti g g 5'{? b ;% = 8 2@ id 0 |
priced, more concentrated and other things being equal, more §§s§§ %%EE% s 28 % E’é; fjéii ,}ié |
economical to purchase. E‘: ?,: fé_’: E 258 E% %Z O_ZFE g % s FE % %S S \
Eoecen ot 2 AreE fdol AT.ARs
SpeciaL MANURES, 8588 5;%??%&‘; AE g3 :‘f%"%z IR
Samples drawn by private parties. o572 i 5;%,_:;'"2"?"3’5”"“—“—’0’——
The Station has no guarantee that the following samples weré E 2 E % 8 g g
drawn in accordance with its instructions and therefore does no¥ o & i B g § g = 8
vouch for them or assign any valuation. 'g § 2 % i E % ?f. ;5: E’. é \
1720. Bradley’s Complete Manure for Grass and Grain ToP e & g g 4 mode 3
Dressing. ‘22 £ = :“ % 2.8 iy fg;c g8 8 g
1721. Bradley’s Complete Manure for Potatoes and Vegetables: “g % é g & 8 g A g 5
1722. Bradley’s Complete Manure for Corn and Grass. s 2 S ;g, & 2 % % g % E 5 % 8
All of the above were manufactured by the Bradley Fertilizets §-.E'=’Eg ?ﬁmgg ?‘:i‘ E: n; & A E 5. g
Co., 27 Kilby street, Boston. They were sampled and sent by : §§‘§ g Q"E%E% B & B B E il
L. H. Hall, Wallingford. : s =2 &8 s g 28BS
1865. Chittenden’s Complete Fertilizer for Tobacco, made by gg 2 2 2% =-,E B g 2 £ E g
the National Fertilizer Co., Bridgeport, sampled by T. R Al B s = = =8 =~ = =TT
wood from stock of J. S. Kirkham, Newington. N
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1720 43
‘uon RN PR | b 3y S S T : i MLl 8.4 e 1.98 )
“SUIBA DU 4500 = : = oo e a s S g i a8 nltl‘ates" o 1.13 iy 9.69
?ou ! | Blea - .
2OmIq oM o0I0 SETS T o o : §s ammonia .38 iy 8.61 6.68
AT = ﬁéém o o Y=g S8 itrogen- - - -- 1 (-i—- 6.29 9.70 '14 92.69
! ;. 32 ¥S 9 @ £ $3 ® 38 oa R R 33 -
T g =T B - S > mo Ge 'hosph(l)]oric . 96 '1‘% 13 115
S T S 8% 8_% T icacid. .62 = 8.91 e
Bl o e Vot il = 8% § c.ac i hosphor 6.65 58
2 g Ry g g 8 3 ¥y 9 P .. 6.06 trace y
‘uo, 1ad 380p (N REEE B 9.30 trace
P : S o oo m ______ ¥ 45.00
§ 283 I8 5 & 3 R O | R Fotach -~ """ 00 45.00
i, § ity e o = $45.00 45.
- T m F s
;| ‘poojusaeny | S E 2 =6 o6 ® o oo S D = URES
< © N oo — AN .
ol %% 22 £ § € 27 3 Loz as Boxe M
Zz| s 3 8 28 & D T ‘ Station Agents.
=l Bl Lt O (R — T mples drawn by
I ' e R e AL 22 == oy lyses, pages 58 and 59). E F
: | pooue| o = L T ; T R ana 3 Al I
H g | rete |2 AR o s Tee—— (See tables of analyses, ional articles, namely
0 = R R e B v Xcepmona f the
= O —~u o S o e g ol ’ unt two e rage cost o
B 3 3 23 =8 8 il e oS, <N e Common Bone, the averag luation
oo g |pumog| % % X B B = ’s Comm rage valu )
= g e = = o 'CW‘O:. d Green ; and the averag 5 1
B 1l -paamuwﬂﬂ’ g ; f‘:; S AR L uine samples 1s $}?6'14 The valuation of bone lfl.deg:
Fihis re3og, ¢ : i igher. o elling
al 3 2 83 5 8 3 §5 § 3Ins g8 it two dollars hig with the average s
1 o 3 &2 83 & & S Bt 6 NS oximately : slightly
Bl g 4] ~ = S 2l d appr ly it has
= 5 |punog ejog, = od oo = (om) = or correspon 3 ar appa.l'ent’ i hich
- 5 ® 8§ 8 8% § =85 3a s te. This ye fertilizers whic
Al g H Em 88 & 8 8 &% 3 B i Sute f valuation of bone fer 1l as
= 1 [ e et O 20 & -0 > : va we
2 arquiosur g method o 5 fineness as
Vi 2% & 8§ 2 =3 § =83 “5 P n their degree O.f 29.
& FEL SRR RaEs 5 nud - i bascd upon i fully explained on page
2 -HeRRASIIE: i sl iR D T L oSS 3 omposition is u ; os. 1733, Peter
E e R Q S = g g = ‘c: = ? : emical ¢ I:.e uire special notice. } N e Dust, are
< s it ol e SR TR B TR s ' the analyses req ’s Pure Fine Bon 2
a o Eo e e Dust and 1657, Green - has been largely ex
3 PORUBIBUY) | 15—t o ek g z ﬁ : @ B wisws med i . itrOgenouS matter Because of the
,,, WIOMIN | of i3 ios Fe ¥ was 23 which the n facture of glue. ¢ P
S 33 %8 8 § 8 § £ 3 P R ably in the manufac bone is relatively riche
3 S0 Tosor, 5 33 3 el A : RS 18 nitrogenous matter the ,Onswift Sure Bone Meal,
5 S EBTE O et ST B S—~m B® aker’s 2
5| & | ommo | 38 8% S & & 23 2 3533 54 id.  No. 1747, Shoem ease, the manufacturer hav
! > ¥ ke . X r
) g WFOMIN | & o o ATy e =, gg. erfectly freed from 2 ) A oot No. 1655,
gl & ommy |8 5% 85 8 | Al iy ine by a patented p ke which is
BIU 2 S AL : ' — . . » &S
B wuwsonn | S 2% 3% AR REeT N — d it with benz contains salt-cake ed
< LR CRR R D R R T T T : elebrated Graund Bone,. the full guarante
= .eaqgg?&{ﬂ B il T e e MO R Rt ! ive. The bone has Bed TECP. Che's
uo! ! d = v L . . Qs
<1l FTIETE E I 92 ig e horic acid. No. 1654, 1656
g8 igf i iEiBIEiET IS = 1225 18 Bitrogen and phosp d potash salts. No. 1656,
52 f;g y wpiiae :o :c“m - =1 ‘8 4 i ixture of bone an P R Itis a
g"’gogg S RIS {53 I8 1BE y e s found on sale in Southp of ikl
- il R R S '8 18 - e g 13 mmon Bone, wa other form
] 2o ‘88 p | E oL NES o 8 T EELO 8 & . ter shells or : Its cost
g G e iHugd SEa i3 bone with oys f water.
= = O £5% % . g EGP OB, I8 Some bon ¥ cent. 0 i
P S %i§§§§ 8% n g ‘L igaT, T 8E i3 € and also contains 25 per It was offered for sale
o ot o e Soo gy 1= . : (2
g QG gaﬁgé—gm,‘é%ﬂ?.ﬁ h.éi,,;;g i=ic B or nearly twice its valu
3 =7 S 4 B By w8 B0l E .S 1
T |SutTuiiuieis SRR EEELEN guarantee.
.5m§.5%3%ggsmga :‘sm::agﬂm-fm G ;
- R rew o f‘g =
¢ BE B2 % B Eg g seog
ARSI E BE P B e S o
TS e e e e
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NNECTIC AGRICULTU

A STATEMENT.

ANALYSES OF MANUFACTURERS’ SAMPLES oF BoNE MANURES.

5 |3 ' B idE ) : ; different
& = ' g iES! £ the Station received from two
3 e £ i BN ESIR. | last season ith the usual
5 el Sl Sa i ! manure Wl
S - o samples of a bone 4
. Bz = B B town, ! r ton. Analysis showed
8 Z B8 gb \ is and costing $35.00 pe : Fide
s e S = nalys! ¢ ixed with salt cake and 1o
- Do Mo 8 '8 ‘=8 | : oor q“aht,y, mil
g8 [Edom® 3 8 =8 = be of P e reported as
S, |ded-w i 1 © IZ9 i ; » ton. The results were rep
B° |BRRF| cl B [ aEs el Shan $20.00 per ton. . Tho saller sigucs
T 2 | eR.m °8 e purchasers.
8y | |+ g 'E =it g | = the seller and the p urchased
£E oS |m® 1o N e < S —= d that the bone had been p
PG 3 W o R e e g | s ation and stated ‘ ed temporarily
5] kAl i 1 == 4) g | 122 [ 5 at a low figure and store P
e : UL 81 8 if private use hat his shipping clerk, perhaps
+5 |RI223 L g | A b e in his warehouse; tha d of his regular article
- ' éj ' =5 S had shipped this bone lnStTadOb e
| o E ' i b N © )
9|48 lgengu B . astomers ; that the clerk e e
E = 5 ey <5 | o8 b had offered to make any 8
B e e § [§ o 2. i 1d suit them. He further represented that
S > = ] - e = — ich would sul iy justl
S w‘*aﬁgm' Z & |2 b is | n e hi of these analyses would greatly and 11111‘] Th};
z w i £5 o on d that they be withheld.
; — IR iz ~ = « business and requested th
ef |ow—na| g B ) : 3 “busine * two purchasers, both of whom
Ear R o | R FUUHS: 2 25 | RIS esponded with the two purct . yses published
AL (L s e 3 =% o o8 = ‘ino to have the analyse *
~ > . Z e T ot caring to .
i ALY | E( S, fic = S e mselVGS as n 1 g h anal ses from pubhca.
SRl e RS S ey S ; , ided to withhold the >
& doso—~| A s PG T e S H efore decl : B to our
< S [+ be brought
EN TR EON ‘ o R i T ' P f the kind should be broug
Ml Pl T T (R arther instances O
s N | (R AR B N : ;
-] N — N O~ Q’Q\ ’ O By '
Eog NS o | BT S ;
DR p PEwR s § :
e RN }iese. oile %
R EERD S I R R o : ~ SEED MEAL.
P §§ § g ;}Z"E’é : ol Station Agent from stock
eyt j|)% E pé;i: % : n Seed Meal sampled by Sta
S KA D = | &3 S ~ : : sl
il o A I v g i . s
Pl 88 S | 5% sO2| < Dl hipple, Hartford
g SR 2 =l e L
oo e B 2 = 1 1 ANALYSIS.
el B meEEd H A s 7.29
::5:: <4 \"‘-’;%ECE‘ B - IR . Lo- o m o e o T 1.84
o By s o ) o v RIS e s e e g 8
= i e :[ = L d &HE P : ;E. sphoric Acid. .- ---- ----- 2.11
a ‘o g g = ' o : e Potash . e mmmmmmmmmmmmmmt
5 g 89 ' 8l 2 ol g .........
& NER L & IR CEERE-E: $25.00
e giig R g g “- |8 7'5 L e $29.21
g 28538 | o i b | o S B er ton - mmmmeoe
§ |A3g2 ! SN B - ¥
P = S ol = = o »n'w ‘ﬂdgm - ¥ 11 in the
g'ﬁé%é R €384 | =38 d Meal is considerably used as a fer?olhztela“s s
O~ —~ M | = n
2w, 0 o I e~ = i ) d to some exte
©385% 5 |E 898 5 Bl ng region of this State, an .
BaE S éi g @ &g °§3 ol one of the most concentrated o }(:.1111' amount that
s 5B 5| 2 =y Lo it is injuri 3
gégé?ﬂ Z |5 évé \ 23 4 of it is injurious to cattle, Whi eﬁ’ ot the flavor of
-~ 5 | 4 - . : e
52‘?—2: g2 & TEE Ex g lously injure cows 18 believed to 2 L e
RS IR . &8 = e j . ever, 1
=k 24| 2 E?.cg ‘ E; vorably, Rationally used, how :1 e abia
BTl o S best cattle foods, and as the analy
a st SR g —-x 32 >
2 |2=S38 g oo 0 s (222 value than any other.
gn e e 7 |2 22 5= |=9
@« gl 5 4 0 At ) e @
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62 THE CONNECTICUT AGRICULTUR . . 3
Jticed by them till they appeared in the pomace.

E .. by n taken to remove this foreign matter
' 'Ohave hfae the seed. The reduction in the per
re;;:St;]lie presence of 5 per cent. of sand, etc.,
L

Casror Pomacs,

1715. Castor Pomace made by H, J, Baker and j
A mixture of two samples dtrawn in May last, one fro
in a stock of sixty bags,-at New Milford ; the ot
bags in a stock of one hundred ang fifty bags at Ush
Plainville, Sampled by Station Agent,

1823. H. J. Baker’s’ Castor Pomace, Sample drawp
from one bag by Buckland & Hardin, of Glastonbu]-y a
yzed at request of manufacturers, '

1734. Castor Pomace made by Collier White Leaq and
Co., St. Louis, Mo, A mixture of two samples drawy, by Stat
Agent early in May last. One sample from eight bags in 5 sto.
eighty bags at F. E]lsworth’s, the other from four hagg in
stock of fifty bags at Olds and Whipple’s, both of Hartfo%d !

1824, Collier Castor Pomace. Sample drawny by St;
Agent Aug. 4th, from fourteen bags in g stock of about -
hundred and fifty bags at F. Ellsworth’s,

1785. Collier Castor Pomace, 4 sample drawn from one b,
by W. F. Andross, East Hartford, in July last, 1

0.30 per cent.
er & Tin !

NITRATE OF SODA. ,
‘iGd by Station Agent from stock of Mapes’ Branch,

ure of two samples of nitrate. One is from the

, rd ; price, $ 100 pounds.
ipple, Hartford ; price, $3.15 pe: ’

i W:llgp}())f’Wilson an’d Burr, Middletown.; price,

h-str(:itrate at both places was from the Quinnipiac

.Neew London, and the samples were drawn by

stock of the Rogers and Hubbard Co., Middle-

’s sample. :
: st;;l:z(i: of Wi})son and Burr, Middletown. Sampled

elee, Killingworth.

ANALYSIS.
1833 1835% 1840
16.06 15.95 16.09

’ 96.88 97.69 97.48

ANALYSIS Anp VaLuamons, 116732

1715 1823 1734 1824

Pk et R 9.23 9.13 8.83 9.34 9 Nitrate of Soda. . 97.52
Organic and volatile matters.._ . g4 93 85.53 82.74 8370  8LG B .35 31 o Bl
kst oo TG 5.84 5.34 8.43 S 00 T 15 .22 11

10000 1000 1og o A e 1.63 9,99 1.61 -
' L Rt 10000 S $63.00  56.00 & 63.00 57-;) Ot
e 1.7 cts.
Insoluble in acids..._.___ 1.10 34 3.11 1.98 3.97 per pound ____ 19.6cts. 17.5 &19.7 cts.
Hirogen. . L1000 200 iy 4.76 4.48 5.54 4.99 4. 8 of two samples, hence two prices are given.

Phosphoric Acid.._.____ 1.46 1.54 1.86 1.42 L
e KRRt .95 93 Lov 107 L8 ‘SULPHATE OF AMMONIA. g
n
i) o R UL R P $2400 1900 2000 1900 o8 om the Mapes’ Branch, Hartford. Sampled by Statio
Valuation per ton.___ "7 $19.03 1818 9345 1987 19408 '
.

om the Bowker Fertilizer Co., Boston. Sampled and

Baldwin, Naugatuck.

Both brands of Pomace are inferior in quality to the samples of
om C. Meyer, Jr. Sampled and sent by M. S. Bald-

the same brands analyzed last year and the year before. In the
opinion of the manufacturers this ig due to the fact that, owing 0
an insufficient supply of domestic seed, some foreign seed has beeti§
used which is not so clean nor of a5 good quality as the domestiC.
The samples of Collier Pomagce contain some sand, and 1824
and 1985 contain besides small fragments of quartz and lime =
stone, which the manufacturers state came in the Calcutta Seed

luck. ‘
om C. Meyer, Jr., Maspeth, Long Island. Sampled

gent from stock purchased by J. J. Webb, Har;;;ie;.
om C, Meyer, Jr. Sampled and sent by G. F. Platt,
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» 3 Jete analysis of 2 sample of muriate © podl
SULPHATE OF AMMONIA. iN ple i pm‘Chase

it i ille
1832 1685 178 0. P. Auguh, Whitneyville,

16 ‘ n.
Nitrofen i v ULy ety T 093 Y 190:861 | 90 g7 00%; ley & Co., New Have
Equivalent to Ammonia_____ 24.26  25.33 . 2597 24'50 { e N 52.43
Gostiper tonl o Do LS on g §78.00 70.00 59.89 T ' ___________________ 5.38
Nitrogen costs per pound.... 19.hcts. 16.8cts* 1T4ots ==SNE .- i TRl .53
U *InN. Y.

POTASH SALTS,
Sulphate of Potash.

1686. Sampled and sent by M. 8. Baldwin, Naugatuck, s s
lot purchased of the Bowker Fertilizer Co., N, Y, ]

110.11

% ! 11

1788. Sampled and sent by M. S. Baldwin, Naugatuck, n equivalent to Oblorine. - ---==7=2 """ I
lot purchased of C. Meyer, Jr., Maspeth, Long Island. &e 100,00

Both the above are double sulphate of potash and magnesis

ate of p()tash is 82 99 pBI cent.
Sa]t.

The equivalent muri
Muriates.
1831. From stock of Mapes Branch, Hartford.
1834. Sold by the Quinnipiac Fertilizer Co., New Londs
From stock of Wilson and Burr, Middletown.
1836. Sold by Williams and Clark, N. Y. From stock of
M. Jennings, Southport.
1624. From lot purchased by J. J. Webb, Hamden.
The above were sampled by the Station Agent.
1841. Stock sold by Rogers and Hubbard Co., Middletow
Sampled by the dealers. :
1642. Sampled by G. F. Platt, Milford, from stock purchasel
of C. Meyer, Jr., Maspeth, L. I.
1787. Sampled by M. S. Baldwin, Naugatuck, from stock put
chased of C. Meyer, Jr. E
175%. Sampled by M. E. Parmelee, Killingworth, from sto¢%
of the Rogers and Hubbard Co., Middletown. !
1759, Sampled by M. E. Parmelee, from stock of Wilson ai€
Burr, Middletown.

CorroNn Huin ASHES.

oy light colored. 1669. Dark Colored. Both Ft‘roréa
gCooper, Quffield. Sampled and sent by F. B.

i Locks. .
m?:l):)red ashes, 1593, medium shade, 1595 dark

s i i Tariffville.

from Ariel Mitchelson, :
: ;:ound cotton hull ashes, st.o'ck of R. E. Pmrxi‘eh%;
pled by F. B. Hatheway, Wmds?r Loc.-.kls. gL
sents stock which had been ground in a mill to
11.(’::;I(l).ck of R. A. Parker, Warehouse Point, sampled
om . A i
George Watson, Warehouse Point. .
om stick of R. 1,& Parker, sampled and sent by him.

lot of 13 tons as 1632. e
om stock of R. A. Parker, sampled and sent by

Windsor Hill,_ b
om Stock of Olds & Whipple, Hartford, sampled and

i estville. ; .
' Tomv::l(:ll(, f;'o‘:v. W. Cooper, Suffield, r.ecewed :)y him
8 & Whipple, Hartford, sample.d by SFatlonh.a%ler;(;cur ¢
jses represent the variations in quality whic oA i
Ashes in the Connecticut market. The first dv1 i g(i
the fact to which attention has been repeate.k y cle:) -
f light, color are richer in potash than dark co

1686 1788 1831 1834 183(; 1624 1841 1642 1787 175%
Potash____ ... 23.61 23.21 49.16 48.24 52.32 51.66 52.66 53.46 52.12 54.46 9%
Equivalent Muri-
ate of Potash__

Equivalent, Sul-

phate of Potash 43.6 41.9 X i -
o 0 42

Cost perton__..$37.30% ____ 45,00 42.50 45.00 ___. ..o ---- 45.10%42.50 =4

Potash costs per cts. cts. ects. cts. cts.

poung . Lol 7.9 sauelicedd b 4B 4.38

-------- 1.9 76.4, 82.9 819 83.4 846 82.03 862 88

* In Naugatuck.
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ashes. The ashes as received from the south are not
quality. The contents of actual potash in diffe, e
varies five to ten per cent. To insure a fair s
of the stock must be worked over and thoroyghly Mixed
Corrony Hurn AsgES.—ANALYSES AND V

1667, 1669, 1‘594. 1593. 1595. 1668, 1632
Soluble phos-]

phoric acid _ | A7 .66 C 2,67 1.0 900 . 44 9
Reverted phos- | k-

phoric acid .  5.68 10.77 5.60 4.88 4.31 9.78 5.16 5.46 8.19
Insoluble phos- | .

phoric acid _ 16 .29 150 .94 1.10 1.02 59
Potash soluble '

in water.. .. 27.81 22.08 28.54 26.34 20.59 24.46 12.78 14.55 23.97 10
Cost per ton .. $35.00 35.00 35.00 35.00 35.00

. Valuation per

I Il $30.59 24.29 40.12 37.31 33.83 44.86 23.67 25.17 40.39 49.8

Below are given the average composition of Cotton Hull As
as well as the maximum and minimum figures, derived from

analyses which have been made at this Station.

Mini- Maxi-
mum. muin.
Phosphoric acid soluble in water_.___________.___ il 2.57%
@ % *  ammonium citrate .. _._.. 4.18 9.78%
£ ‘  only soluble jn acid. ... ... .. .16 3.34
Potash soluble in water. . - c.ecloeoocdicona--Lo 12.18 32.52

* Omitting No. 1700.

UnreacueEp Woop AsHES.

1592. Hard wood ashes sent by C. W. Barbour, Kensin
cost, 12.50 per ton. :

1633. From Charles Stevens, Napanee, Canada, guaranteed;
contain 7 per cent. of potash, sampled and sent by C. B. Meeke

Westport.

1699. From James Hartness, Detroit, Mich., sampled and sel
by N. 8. Pratt, Cheshire. Cost, 21 cents per bushel of 40 pOWiE

delivered in Cheshire.

ANALYSES.
1592. 1633. 1699
Potash soluble in water__________ 7.26 417 5.66
Phosphoric acid - .. _.____...___ 1.73 1.39 1.31
Sand and insoluble matters 14.96

Water 15.25

ent ha, ]
ample gt le )

A LUATIONS {

- 1648, 1649, qa,

EXPERIMENT STATION. 67

mada ashes of average quality contain 5.7 per
nd 1.2 per cent. of phosphoric acid. Ashes made
¢ hard woods are somewhat richer both in phos-

TEacHED CANADA ASHES.

of Nelson Alvord, Southport. Sampled and sent
‘Westport.
of Isaac Wardwell, New Canaan. Sampled and
Imstead, master New Canaan grange. Cost 17
el by the car load.

of Horace C. Bristol, Cheshire. Cost, $5.50 per
and sent by S. A. Smith, Cheshire.

ANALYSES.
1647. 1829. 1848.
___________________ 24.05 33.90 33.89
256.25% 15.98 16.37

.54 .83 1.13
1.36 1.28 1.36

s

ge composition of leached ashes as well as the maxi-

mum figures, derived from twelve analyses formerly
tation is as follows :

Minimum. Maximum. = Average.

.54 1.54 112

48 1.30 .67

* 24.31 34.65 28.46

2.10 3.22 2.69

82 416 2.01

.88 2.12 1.47

.10 .20 11

24.05 39.65 ° 31.09

. 14.99 23.90 14.66

& matter—sand, coal, ete...  7.62 25.25 13.79
mined and 108S..c.c---=-= 3.87
100.00

of ashes is not exclusively or chiefly in the phosphoric
sh which they contain. Their action on the soil is
0t—as an amendment. The determinations of pot-
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ash and phOS hori i
¢ acid serv
P ve to show however whe Star Fish. Horse Manure.

ple is of the usual i ; the
quahty, 2 : the S e 68.78 71.30
S tter < -~ 15.13 25.40
, Ben -t [1.72] [ .58]
TOBACCO STEMS. .. A I TGRSR e A 16.09 3.30

1867. A sample of Tobacco Stems tak'en from 100.00 100.00

given to the Station for the pur
purpose by F. Ells
The bale was selected by a Station Agint fro:r:vo

a bale
*th, Hartf ntains

in N a car
it ew Havf"en len route to Hartford, and was pulled illgo | " T
ure a perfectly satisfactor o piccesr ; 5
y tory sample of the whole, ; B 31 10
.......................... 1192 21
Avazzss. T ;83 14
Water /Lt g chendly DRl Trdil _ 1567 e otiion - - -~ a2 L)
R A 1953 oS ptotic acid. - - - - -~~~ """ """ .25 .28
B I e o g T 6320 e ¢ oo 32 .07
S PRI, e R ree e T 5.81 )
N ST T N r IR - - - <~ <o AT 04
R G T R 1o P and silica.. - - -~ ---- oot .59 1.21
T ST e i RS e sl 81 ARkl
Sulphunc'acid ------------------------------------- 4 n equivalent to chlorine -~ 11
PRosahorde sad gooh by 5 SO Ly T A4 il
e A PR SRR N 16.09
o T 28
RN T O e R T 1‘2‘; ndicate that the fresh star fish contain about as
B acid and potash and three times as much nitro-
10058 horse manure.. The percentage of water is not

* Containing Nitrogen, 1.96. i b
Horse manure contains 10 per cent. more of or-

hich on some lands has considerable value as an
o the Star fish supply about 12 per cent. of use-
Mlime. ‘The organic matter of the Star fish rap-
d decays and its nitrogen quickly becomes available
The organic matter of horse manure is largely
that has resisted digestion and requires considera-
y away. The nitrogen of horse manure is accord-
Jess rapidly effective though more durable in its
t of the Star fish.

Ihe cost Of IObacco Stelns has been from $10.5O to $]2'5C k;

Star Fisn.

OnS(;cz.; fg:S?:;Chbajre the most d.estl-uctive pest of the oyster bed
that are elma-ﬂed l.ought' 35}.101-e in considerable quantity by bo
They havei ged in removing them by dredges from the beds
The followinien conll?osted and used as manure to some exte
T and G H asan-all])’sxs was made on Star fish kindly supplied ®
g S. 0 mith, 150 L.ong Wharf, New Haven. |
tars were taken immediately after being landed. F\

comparis i ity 1
garipod the analysis of horse manure of average quality =
also given.

Hexy MANURE.

hen manure was sent to the Station by Hon. T. S.
the following explanations: ¢“The sample of hen
Supposed to represent the common article as it is

rmers. The fowls occupied two places, one quite
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dry, the other a basement quite dam

Pp- It was put in
exposed to a moderate rain

EXPERIMENT STATION.

UCK.
ANALYSES OF Swame M

ball 1604 1830
A imperfeet]y covered o enazl'el _________ 13.60 59.90
covered, but there was not sufficient wet to cauge ]each.tll‘el y ’"-‘1;:-1\;\;;‘;1'5 ------- 68.08 10.80
whole lot, five barrels, estimated at half a ton, wag t!in " 1 . 1.43 .61
mixed in a cart and sampléd. The rain accounts fo,. tolfo i 18.32 29.30
per cent. of water, and while it reduces its value per tafl 3 B S ] 00.00
injure its total value, as it was used soon and did not, he;t 100.00 100.
number of fowls varied, bu.t averaged about forty, besides.g ‘ contained :
ens. They were only partially confined to thei, yards, bug m I ) .. 14.82 2058
than they are ordinarily. I hope you will examine’ a ' e 800
furnished by some of the poultry men. TLet the weight bhe . . A o
of the whole product for the year from a flock confined to ¢ ... 3 :g
quarters. This sample represents what the farmer may 5.}' e - ,1'(13; 2.01
an ordinary result where his poultry are not entirely confineq, o — T
The Station will be glad to analyze a sample taken in the i b
that Mr. Gold has described. Following is the result of g {7 tains :
. analysis made on the sample sent by Mr. Gold : e 4 . 18.82 21.10
d volatile matter_ ...---- !
g e o SR L S 56.62 g nitrogen-------------- i e
Organic and volatile matters _._.____ 16.57 21.18 s
[Containing nitrogen ag ammonia, .82; Organic T — 7100.00
nitrogen, .56 ; Total nitpoganie il G 1.38] batide A
Ash or mineral matter ____ et Cl oL il 26,81 oned on dry matter contains:
100.00 B - 17.14 €b.76
Aheasheontains: b n .. - i
..... 46 1.24
et o RS R S A9 6 © ol oo oo o
Sl et el T SL g nesia - oo 15 o8
i oaiaialon AN LG A 2.10 i 1.91 4.86
gadmid] Ul T QARG BT T 99 C e S 19,90
Oxidwiatlivon] ol o gl 0 100 0 1.29 o g0
AL et TR DT .84
Slj“]phuric s R Er ) R R .38 Deposrr UNDERLYING b farite
S i e e G SRR .06
Patand eanth. ., (o T TR 20.15 nt bY 8. B. Belden,
Py der peat in a swamp,

Prar AND Swame Muck,

1604. Dried Peat Dust. Py
by Dennis Tuttle of New Haven.

1830. Swamp Muck sent by T. D. Barclay, Centerbrook.

1847, Swamp Muck sent by Elijah Woodward, Torringtor

ion
epared and sent to the Statiofs

The sample contained :

ater and organic matter- ....-- . --...------
atters soluble in acid

1847
59.72
9.06

.25]
31.22

100.00

27.40
1.20
46

.08
2.08

31.22

29.46
.62]
754

100.00

67.95
2.97
1.14

.20
5.28

77.54

1866
21.23

71

Springdale, who writes that.lt

does not burn, but turns wl;l}t;e
- the

and can then be sawed into excellent erayons for
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The silica is chiefly “infusorial silica » wh
skeletons of a low order of aquatic veget

o » Pomace, organic
: . Meal and Castor

By tton Seed

of Co

free from sand it makes an excelent polishir

d in this S during the year for from
: il in this State durin .
i :e;::und The average has been 17.1 cents
ts pe .

1ol Consistg o
able g"OWth 4
18 Powdey,

‘ 2 wia Salts.
: : 8 jtrogen of Ammonia
¢ SArLT. ' k. év ZW gork pitrogen in this form was qu(:tetli;‘;‘
: .. ) 0 5
A sample of salt produced in the manufacture of saltpet ' > e(:' pound in December, 1885. It rose
sent by Harvey Elliott of North Guilford, haq the P .

ts in Apl'il.
, in March, and 16.4 cen -
‘i follgy i 15.8 cents 1n : ents in
composition : low S:{ to 15.8 cents and fell steadily to 14':1;1 The
. * DO 5

Wit L g e r : :reseﬂt it is quoted at 14.7 cents per P

Mool goraali L0 1.49 4

Salt

e y m
1 OOSt» t:hI Ough bhe ear ha,S been not fal‘ fl (0]
2

; 3 % . T from 16.8
____________ 90‘19 £, d It has reta,lled m Conne0tlcut fo
Sulphates of lime and magnesia_...._________ 2.55 E
T pound.
100.00

The actual potash present was .96 per cent.

Nitrogen of Nitrate of Soda.
mere trace of nitric acid.

is form was sold at wholesale in Nfaw Yorli;,;
. L December of last year. It declined to t
k. in March to 16, and in May to 16.4 ceno s7.
. ros’?il to 13.7 cents in Septembex.' and 1-.1‘

" 1'fali:lhisywriting, a lower figure than it ha.s e:ﬁe
I:t:;v(i)t.hin our observation. It has retailed in

gents to 19.7 cents per pound.

There wag alsg

REVIEW OF THE FERTILIZER MARKET.*
Nitrogrx.
Nitrogen of Organic Matters,

ProspuATIC MATERIALS.

¢ Black which sold at wholesale for 8(517.50}1111S Drz:
year, rose to $18.50 in February and ha
bl

till the last of February following. During March and Apri
sold at 14.9 cents,

declined in May to 14.6, and in June to 13.9
cents per pound, which was the lowest figure reached during L
year. Since then it has remained quite steady at 14 to 14.4 cents
per pound. i
In Azotin the New York wholesale
cents in December, 1885,
and 15.6 cents in April.
in July where it has remai
Dry Ground Fish was
then no quotations

i le of
Bone has been quoted at $29.50 during the who

e ations
s been no change during the year in the quot ,

B 9 ork. or of Sulphuric
price of nitrogen was 13.9 harleston rock, f. o. b. New York,

It rose steadily to 14.8 cents in Marely
It then declined steadily to 14.4 cents
ned ever since, r
quoted at $29 per ton till May and sincé
have been given. At that price the whole-
sale cost of nitrogen in this material would be about 13 cents Pet -
pound. . .

Taking the year through the wholesale cost of nitrogen in b
articles above-named hag been about 14.6 cents per pound.

o = PorasH.

5 In Muriate of Potash. ; An e

b at wholesale in this form was quoted th:(jZe it

f last year at 3.38 cents per pound. i d;c]ined o
cents and to 3.63 cents. in Ma;-eh. b

in May, 3.31 in July and. is now qu‘o;e9 o

during the year in this State for 3.

: ound,
* For the year ending December 1st, 1886, :
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In Kainit.

Potash in Kainit at w),

£ 24.3 cts. per 1b.
e, ivalent to nitrogen at
er unit is equiva
00 p “
2.87 cents to 3.23 cents.

L u 2310 s A
olesale has cost durin

; “ s ot
1 & ¥ “ 224 ¢
; 8 the you “ i b e
: :‘ 0 w 21.2 :‘
} “ 2016
Zo 'i-ecapz'tulatgz 3 “‘ ‘..x ¢ e ;‘
The fertilizer market, s6 far as we have been able to leary 3’23 u v ‘ 112',: & gl
been subject to the ysual temporary fluctuations, but thepe . - 18;00 b
been no considerable and permanent change in the Markeg o Bao0 % “ TT64 it “‘
of any of the standard raw materials from which Mixed gn - 290 : “ gt 11.0 :: 5
are made. The market quotations given aboye are takep B . & ) 16’: aia
the “Oil, Paint ang Drug Reporter,” published iy New ¥ ‘. ;g “ i “ 122 W
The weekly quotations for each month are averaged, ang g o - i . 146
average is taken as the quotation for the month, Raio0 -« i “ - 5 R
The following explanations will be helpful in the examinatj s ¢ 4 “ Ta e :
of the market quotations, and will also serve to show the basi‘é 2.20 ‘: “ 2 12.8 i b
which they have been, interpreted in this review : 4 B “ A T
Lhosphate rock, kainit, bone, fish serap, tankage, and gof i
other articles are quoted and sold by the ton,

The seller us

has an analysis of his stock, and purchasers often control this k
an analysis at the time of purchase,
Sulphate of ammonia, nitrate of soda and muriate of" potas
are quoted and sold by the pound, and generally their wholesal
and retail rates do not differ very widely. !
mmonite are quoted at so much « per uni

lice ammonia to nitrogen, multiply the pe
a by the decimal 824 (or

; lﬂpha(,e ‘ ntains on trhe avvelage 20.5
of ammonia co 1
" tIO en though 1t 18 found to Va[y COnSlde[ably m
g b

l A n 1t has bhai; am unt ()f ni trogen e(] alv alent to
Z 0 g (
B 00(, azotin and a

of ammonia.” Ty red

. 24.4 cents per lb.
. Nitrogen costs
5 cents per 1b ;
cent. of ammoni

I ‘ 231 ‘
“ “ 931 \
multiply the percent : o « 995 i
of ammonia by 14 anq divide that product by 17). A “unit of B - 4 “ « 219 i
ammonia ” is one per cent., or 20 pounds per ton. To illu.Stl'af'? 4 “ 213
if a lot of dried blood has 7.0 per cent. of nitrogen, equivalel
to 8.5 per cent, of ammonia,

§ i « 207
J 3 4 [ “ & .20.1 ¥
» 1t is said to contain 84 ur'nts 0 L «
ammonia, and if it ig quoted at $2.25 per unit, a ton of it will cost
84 X 2.25 = 19.13,

3 « “19.6 i
SR ey ¢ 18.9
- i i « 183 ¢

The term “ ammonig » is properly used only in those cases fﬂ}e A « At “
the nitrogen actually exists in the form of ammonia, but 1t 18 .' g " : 1;.;) :
usage of the trade to reckon al] nitrogen, in whatever form 1% i 0 1 115-'8 n
occurs, as: ammonia, ol “

To facilitate finding the actual cost of nitrogen per pound fro
the cost per unit of ammo

. 3% : “ o 3 )] i
. t “14.6 h
ing _ “
nia in the market reports, the following
table is given,
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Commercial nj

; nitrate of soda ay

3 e era,

Sa;“} or.15.6 per cent. of it]-o : ges 95 per ce

ITROGEN AT WHOLESALE IN COST OF POTASH
n. nt, of ¢ COST OF N

i AT WHOLESALE IN
1Tl Azotin or Nitrate Sulphate of Muriate

If quited at 3% cents per Ib. N itri;gen costs 23 'ctf,’,“,’,‘é‘r‘ib. ﬁtt?lgg:‘l{f' cgsf. %ggal'b. &gr;)‘gx}] Ib; 3@533‘3“1“1;.
B Bl M g e 23:2 conts pep 18.2 18.9 16.3 20.1 3.34
) 3§ o« €' P « 1.8 18.9 16.3 20.0 3.36
B ST e 5 221'9 « 1.2 18.9 15.6 19.0 3.23
S ey 5 5 10-8 “ 16.0 18.9 15.3 18.6 3.18
i 3 L X : 1:? “ 15.3 17.0 14.8 11.6 3.21
i 2% ft “ i 15.0 15.2 14.8 17.3 3.12
i agL ok u i ey « 14.5 15.2 15.2 164 3.20
2§ “ ’ AR E “ 144 17.0 15.2 16.4 3.22
s s O 12.9 13.2 14.8 16.4 3.98
gL e " . ]1563 « 13.2 13.7 14.3 15.0 3.3
“ 2 “ « Nt > 13.6 13.7 14.2 LLB 3.34
: 2% “ u fe o 5 13.6 13.6 14.0 14.6 3.38
2 “ « . 12‘8 2 140 13.9 14.4 15.3 3.44
; 5 B 139 13.5 13.8 14.6 3.36
o ; 132 13.5 14.2 14.9 3.37
ommercial muriate of potash usaally h B13.6 13.3 14.3 14.7 3.36
pure salt, or 504 per cent. of ¥ has 80 per cent, of ¢ 0128 13.3 14.4 14.4 3.28
- of actual potash. 4 B 12.9 13.2 14.3 14.8 3.38
If quoted at 2.0 101 12.6 14.4 15.2 3.26
i 1‘92 cts. Ser Ib. Actua]“potash costs 3.96 cts. per Ib, ! o 12.1 12.8 14.4 15.2 3.32
“ Dks " % SR : . 123 13.0 14.1 15.2 3.32
M s ey i lig g 100 - B 126 13.4 144 15.2 3.36
“ 180 .« | BRI B 134 13.1 13.2 15.2 3.58
“ 105 1 “iizse Ul , B 136 13.7 13.2 15.2 3.51
“ W o 5 &lialgel iTa 3 13.7 14.1 15.2 3.54
“ Yk i e e 13.9 13.7 14.0 15.2 * 336
“ 1800 : diieion (4 13.6 13.6 14.0 15.0 3.31
i 7,55, Mae ‘ LR S 13.8 13.6 15.0 14.9 3.34
“ YEnS i £ #8306 |44 ; 13.4 13.5 156 @148 3.36
A 402,96, S 134 13.5 16.0 14.8 3.36
13.8 13.5 15.6 14.8 3.38
The followin ‘ , mber ___ 14.1 13.9 16.0 14.9 3.39
o nuitf;})lsf s?ow-s.t.he fluctuations in the wholesale - 140 14.2 15.6 15.1 3.38
waithek ] aii A ertilizing materials in the New York B o 14.3 15.2 15.2 3.46
Ay s ay, 1883. The price given fo - thll B 149 14.1 16.0 _ 15.8 3.64
ge of the four weekly quotatiors : r each month i 14.9 199 161 = 164 3.56
of ammonia is assy Y quotations in that month. Sulphate £ 14,6 15.4 16.4 15.8 3.41

med t : :
soda 15.6 per cent, 0 contain 20.5 per cent, and nitrate Of B 13 9 14.1 15.6 14.6 3.32

nitro en 4l
of #otusl potash dn 44 gen, and muriate of potash 50} per cent. 14,2 14.4 14.9 14.6 3.31
per cent. of the pure salt : 14.1 14.4 14.0 14.5 3.31
i 8P 14.1 14.4 13.7 14.4 3.40
211144 14.4 13.2 14.6 3.41

To_. 140 14.4 12.1 14.7 3.41
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a very excellent deodorizer and absorben.t of am-
ald have to be used in much larger (!uantlty than
& wouid therefore increase very considerably the
| to be handled.

m:fr'l;;rmee in plaster simply dilutesit. The fixation of
sed solely by the sulphate of lime ; the less sulphate
the less the efficiency of the plaster as an absorb-

ANSWERS TO CORRESPONDENTS

AcTION OF PrAsTER (Gypsum) ox MaNugy

A correspondent writes:  “ Various cla
terested in the sale of gypsum 6r land pla
following questions : ’

1. Does plaster have a strong affinity to nitrogen ?

2. Is sulphate of ammonia less volatile an
to waste than carbonate of ammonia ? ion of the manure.*

3. Does plaster sprinkled in stables and on manure heapg, g ‘
in privy vaults check the waste of ammonia, and thereby’
materially to the value of the manure heap ? ]

4. Is there ordinarily much loss of ammonia in stableg whe;
no absorbent is used ?

5. Does dry loam sprinkled on manure-answer as well to reta
the ammonia and hold it till wanted by the plants ?
6. Does the carbonate of lime found in the plaster from certaj
sections tend to counteract the good effects produced by th
application of sulphate of lime, either by rendering the plant foog
more volatile, or by neutralizing the good effects of the sulphate
7. Does plaster mixed with manure hasten or check decoms
position ?”
To this correspondent was replied essentially as follows :
L. Plaster has no strong affinity for nitrogen. When dissolved
in water it will absorb and retain carbonate of ammonia. Plaster
is sulphate of lime, gnd in presence of water is decomposed by
carbonate of ammonia, Sulphate of ammonia and carbonate of
lime are formed by this double decomposition.
2. Carbonate of ammonia is volatile at ordinary temperatures j
the strong ammoniacal odor of stables and urinals is due to ife
Sulphate of ammonia is not volatile, hence :
3. Plaster sprinkled on moist manure heaps and on stable
floors wet with urine does prevent loss of ammonia. )
4. How great the loss of ammonia may be in stables, etc., it 18
not easy to say. An amount of ammonia can be smelled which i8 ¢
very small, and might not pay for the saving, but no doubt the
loss under some circumstances, particularly in summer weathef"
is considerable. Another advantage of using plaster in stables 13-

this, that the air which the animals breathe is kept sweeter and
more wholesome.

ims made by deale z
ster lead me g, ask'

d therefore Jogg

To INCREASE STIFFNESS OF STRAW.

ion: What may be added to ¢ fish and potash” to
e complete fertilizer for rye which has Sl}ffel‘(:}d from
ss in the straw, the answer is, to try lime in some
shell screenings or cheap lime of any kind—=20 or
the acre may be used. Old wall plaster or common
, or leached ashes which are mostly carborfate of
as well. An application of lime at this time of
ber) broadcasted on the growing rye wou!d be safe.
farmers, years ago, had the habit of using two or
of salt to the acre on grain crops, as they said, to
ghten the straw. It is however probable tl'lat ‘.ohe
h contains enough salt to make that application
. This recommendation is made in the hope but not
surance that it will be of service.

Poraro Scas,
¢ to an inquiry as to the cause and cure of potato
ults to which German investigators have arrived are

0 Dr. (. H. Meyer-Altenburg, the use of 2 or 24 pounds of plaster
of stable manure perc@ptibly checks decomposition when access of
lure is prevented by building it up into cubical heaps, which.are
den down and frequently watered with the urine and drainings
Cistern close at hand. Under such conditions it is stated that a
feet high settled bul 2 inches during a summer, while a sin‘1i1ar
Plaster seftled 7 inches. The heap of plastered manure is said to
Ut 6 inches during an entire year, and at the end of that ti:fle to
its fresh appearance and greenish color. Under the ordinary
i manure receives such a preservative effect does not appear to
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geed, castor pomace and maize-refuse, under the
he experiment, was soluble in pepsin solution.
per cent. or more of the nitrogen of fish, tankage,
tc., and of bone was soluble. \
se was more than thirty-six per cent. of the nitrogen
asted, steamed or extracted with benzine), soluble,
gen of horn shavings, horn dust, ground horn and
uano, felt waste and wool waste was considerably
| than that of leather.
the next place desirable to learn whether the solu-
ogen in pepsin solution, under the conditions here
bore any genera.l relation to the actual availability of
as plant food. During the last season some vegeta-
nts have been made at this Station on the availa-
pitrogen in ¢ horn dust” and in “ horn and hoof” as
ith that of nitrogen in the form of dried blood.
e condition for the success of any vegetation experi-
her in the field or plant house, as has been pointed out
1, Wagner and others, is that the factor of production
er experiment should bein relative minimum as regards
ctor. For example, in the case in hand, the fertiliz-
f nitrogen in various forms is to be studied, being
y the amount of crop produced. Nitrogen then must
be in & minimum, as regards the other factors of crop
But suppose that at some time during the experi-
op suffers from drought. Water is then at a relative
During this time it is water and not nitrogen that
rowth of the crop. The crop which had grown best
when nitrogen controlled production, now suffers most
more abundant foliage exhausts more rapidly and
the water of the soil, and it may be that the plants
urned” by the richer nitrogenous manure while the
Ta fhee Jast Bhvais o : i ; t‘ ed with the less valuable. nitrogenous matter will fax.'e
B o tes[;inw e accoil.mt was given of some eXP"”’lm_en r 0 any event tt'xe result will be of no vallue. Or again
PGS S Onbth 'e‘ agl“(;:-ﬂ-tur?l value. of nitrogen in mliza ‘the land experlment'ed upon cannot fu}'msh the amount
rapidity of their deca ol :?1 N "hty in pepsin solution fll]df)rz] - ecessary for a maximum Crop of the kind under experi-
Snbifaciion. Al theyr;n e presence 'Of fel‘me.nts which 11 ‘t)r: n crop pr.oduct.lon is conditioned on the pota&{h present
porated with mixed fertilv‘v Hfatena’]s which are likely to be I]:cds. ¢ very little if at all affected by the application of
The reinlts wordibiis 'Z:IIS e tested by these two metiots On such land dried blood might produce very little
1. Seventy-five e ey HEBE: . o leather, In all cases the experimenter must prove that
nt. or more of the nitrogen of drt

of interest. In the Station Report for 1877 : -
a short article on this subject and what follov,vs“ 7> will he g
tion of statements there printed.»” ST paiy
The skin of the healthy potato tuber consists '
c'ells of uniform thickness and when the sl;in o ! 1ayer ofig
tion of it cut away, the wound heals by the f;i‘llﬂ,] u‘red o a‘
layer of cork which reproduces itself inva mann T‘!&tlon of 8
what takes place when the skin of an animal fe{ o
))vound. When the potato tuber grows in Watel(')m-JS e -
18 kept unduly wet, the cork layer increases in thi;)l; e ‘
points producing a multitude of little warts u )OHGSS e
VYhere these warts occur the cuticle is less 1'esi1st o e
wise and decay of the tissue underneath is 1ii<e] 5
If thfa excess of water about the tuber continues
ble mme,.decay sets in and the starch and tissues of th )
become dlscolored.v» When under. favorable conditi .
arrested the cork layer forms between the deca 0"; e "
hea}t}}y parts of the potato and the potato is « scabbye” E
’lhlsi affection of the potato is accordingly the res);'lt of !
of m01stu.re, either because the soil is wet from situation 5
cause of its texture or on account of the occurrence of ;""
};racted p?riod of wet weather. Stable manure and other fertili ’
influence it as they affect the state of moisture in the soil. Sta
manure may also aggravate the disease by filling the soil 'with h
Eap.oresd or seeds of moulds or fungi which taking root in thi
;r;.izzethiéglzal]?z;r l;l:-zze:,\:?r gec.ompositzif)n of t}'le tuber and pro
. ; aline fertilizers, like potash salts
may antagonize scab by hindering the growth of fungi. '

t than oth
¥ to take p] :
for a consig

ON THE AGRICULTURAL VALUE OF HORN DUSI
AND OF HORN AND HOOF.

tactor under investigation.
3 6
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ounds of earth or one-sixth of the total quantity
as evenly spread and gently pressed down, with
d fitted with a handle for the purpose, until the
. , was just three inches thick as was determined
rloll'.at(;ons around jg he distance from its surface to the rim of the pot.
the middle of $50d il Cylinder ig go]qq ' was put in each pot in the same way and then a
e and il fainizle‘;ainnlz;iir::tnerl_)an'ftﬁ]:ss O:;whes deep a:;d # pots vlzrere now half full. For t}3e ﬁrst-pot .in the
pan, an inch from the edge, pass two tubes?(; the lfottom of ¢ quantity oi: earth needed to ﬁn}s'h filling it was
the bottom of the pan GG Lk othie risi’n ne bel.ng flush out and to this was added the fermll%er to be used.
project 1} inches below the bottom, The areq e i very carefully and-thoroughly mixed togethor.
washing out the pot and at other times is o lslfI 1S used only d of this..mlxture was weighed into the pot, pre§sed
the overflow tube. The pot is finished b soltl e"i; the othep ady descr;befl and afterwards the other two portions
between the upper edge of the pan an)(; Sh ehng on a eol] ay. In like manner' all the other Qots were pre-
cylinder. Through this collar passes a tube byew?llilz?lde o 'bo(;) g e ;})]ots “;5 1 {li*:alac(;y e GRS ;ver.e ﬁli;d

3 were thereafter filled every morning during the

be poured into the : | Water ¢
: pan or reservoir. . : _ !
o, When water is poui in £ growth. After a rain the water that had perco-
) the soil was first used.

ZVI}I . (Iilse t1n tlhe reservoir and through the perforations it
ylinder to the height of i it : 3
will then run Oﬁ'thl‘i’)ugh tht:"gv;n‘ghes and if more is poured in}§ er used in these experiments was city water containing
rilow. When the pots are fall 5 grains of solid matters to the gallon and two to
¢« albuminoid ammonia” in one. hundred million of

vious to use it was passed through a filter of sand

The experiments to be described wer i
vghicltf has been proposed and used byw\?\l’:gﬁzge L
a e:ylmder of galvanized iron twenty-inches h: -
inside diameter. The cylinder has handle -
ways below the rim and has a row of pe
eighth of an inch from the bottom. This

of g
COngjgs

eartl'1 there will be water standing 18 inches below the
and if th(?y are daily cared for there can be no lack of wa,tsur ‘
heavy rain will saturate the soil and the excess will :l:;l 3
E[{l}:'ough ‘the overﬂ.ow into a bottle placed below to receivé
Lhe pots were painted white on the outside so as to absorb 2
little of the s'un’s heat as possible and within were coate:i wit
the best quality of asphalt to prevent rusting. During the expe |
ment they stood on a low table that ran ne;r]y due east and
and which was unshaded during the entire day. On a boa
below the table bottles numbered to correspond with the pots
were so placed as to receive all the overflow. : !
Earth for the experiments was taken from under sod which had
not been fertilized for years and on which applications of nit o-
genous manure always had a marked effect. It is a light drift
soil O'V€1'1y1ng “red rock ” (coarse conglomerate sandstone,) 8 ¢
has little natural fertility. This earth was sifted to remove stones
and roots'and was very thoroughly mixed. )
The filling of the pots required considerable care to insure that
the ea,.rth was uniformly packed in all the pots. For this end the
follovs.rmg method was adopted. The bottom of each of the 24
pots in the series was covered with rather fine gravel (24 t© "
diameter) to the depth of one inch and then into each of the PO

coal.

grown was Welcome Oats from seed bought of a
 New Haven. The seed was counted out in lots of
s, and each lot was weighed and only those were

o almost identical in weight. The kernels weighed
t 0.5 gram and contained .013 grams of nitrogen.
e seed in a perfectly uniform way in the different pots
700d was prepared having twenty equidistant holes.
on the surface of the soil in the pot, through the
eed was put on the soil, the disc was removed and a
unt of soil was spread over the seed covering it to a
wee-quarters of an.inch. This last stratum of earth

acked.
90t received 2.28 grams of muriate of potash, containing
Bt actual potash, and the same quantity of bone black
Sphate with 17 per cent. available phosphoric acid. These

equivalent to an application of about 400 pounds of
400 pounds of superphosphate per acre.
0genous matters used in the experiment were as fol-
d blood containing 13.40 per cent. of nitrogen, ground
90f containing 13.54 per cent., and horn shavings con-
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tainin
& dg 1t5h3: per ;aent. All these materials were or
wder that would readil . 3 oung \ T T
are the identical L one-fiftieth inch g to g rogenous Fertilizer added. | Wolght 0“‘“_\ ITotal weight
entica Samples which swere d leve, ) ‘engch ot contained 0.013 | h;‘ogeuh add-| pry weight | of nitrogen
tion experiments witl i ' R ast year in ¢ ; grams of NITOECT) | . efer-\ L i R i
. ! with pepsin above referred to. T} he gi. gram _’____i___~ :
. v s nlgogenous matters used, and the equivalent o ounty Sy gég; Hgggz
e seen b nity, ; 5
! n by reference to the next table,  All the wej h1t10 en ¢ L “ 23.4 .2042
et ol i <1 v SENDEL
e applicati tbw 3 3 ‘ 2, ;
ke O};};i:iflons of nitrogen are equivalent to 9 o _ | “ 229 | .2050
e U d |
S gen per acre, or about what would be’s al.]d of dried blood. s R 29.6 .2318
s and 720 pounds of dry ground fish upplieq w i3 g 29.7 12410
The object in using these differ 8 ¢ bodeae A gt
Sl kpatat 'ng these difierent quantities of nitrogen 3 « | .228 33.3 .3173
niform quantity in all,is this: If nitrogen had 2en inste; « | 342 41.6 3844
at the rate of 60 pounds ! ‘ kil appli e i paA e
7 per’ acre there would be ; \
this was not an excessiv 10 proof ground horn and hoof. AR R 24.1 .2056
b b A @ amount. In that case nitrogen W w“ L 26.0 2346
have been in a relative minimum. But on th S . ;5 i e
the increased yield of 40 e present i 228 28.6 2528
by .pounds over 20 shows that the form « 342 331 2886
e 405’ sd not excessive ; the increase made by 60 po 3 ¢ e e £
pounds again shows that 40 pounds was not o e eneving: ol o Lok
The pots were filled on the 29th and 30th of A e e i S oo
o ril last th 4 .228 26.1 .2280
oats were pl pril last, and ¢
planted on May 3rd. A week after planting ti]ey wer i "ﬁ,ig 332 ii’iﬁ
342 32.8 2870

thinned so that each pot h i

keep the series alike, 5&3 in :nde ;itpi?l?tsl(;nly. This A
The oats grew thriftily up to the timye of jieed's PTOduced 'S
:pgeg;ed §; onefor two plants in all the poiSZZzlrﬁésw?;n7;

n ) ost of the crops did not seem to be seri l !
No. 84 was considerably injured, four.of th Al y’dama
infected with smut. The oats were harveste:l ::}“g‘i }Q)ilslljgof]') July
before all were perfectly ripe. This was necessary, as in 80 n
irl)o@ j;he. seeds %Jad began to fall. The details with ;eaal-d to th

ertilizers applied, and the crops harvested, are giv i the fir
table on the following page. : g

'Certz-nn points require special mention before proceeding 0
dlSGEISSIOn of the general results. The first six pcI))ts of the serié
ref:e}ved no addition of nitrogen, and show the capacity of the
soil itself for production under the conditions of the expel'ime“‘
The first two numbers, 78 and 74, should be left out of the accoun!
as they stood at the end of the row, and for that reason W
differently exposed than the others to light and heat The othe!
end of. the row was protected by another series O.f pots. :
total yield from .342 grams of blood-nitrogen would have pro®
abbt been r.nuch larger but that one of the pots, No. 84, whic
received this dose of nitrogen was much more ser;ously attacke '

% Most seriously attacked by smut.

p any other. No reason can be assigned for the fact
in pots Nos. 91 and 92 was less than in those
ived no nitrogen.

e yield of the four pots which received no addition
Nos. 75, 76, 77 and 78, was 23.5 grams. !

L results of the experiment are given in the follow-
he total weight of crop given in each case is the
hts of the crops in the two pots which had like
f the same nitrogenous fertilizer. The weights are
1 grams.  (See table on page 86.)

on of these results brings out the following facts :
imum dose of nitrogen (.228 gram in the two pots)
n caused an increase of crop over that of the unfertil-
bout four times as large as that caused by horn-
‘When this minimum dose of nitrogen was doubled,
€ caused by blood-nitrogen was about two and a half
h as that caused by a like quantity of horn-nitrogen.
ble dose of nitrogen the increase from blood-nitrogen
ut one and three-quarters times as much as from
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40 pounds of blood-nitrogen gave two

)5
IELD OF DRY MATTER IN Crop,
e as the same quantity of horn-

-nitrogen,

! [Yield wit}{out added nitrogen was 47 gr,

’g‘ Total Yield. Tﬁingﬁ:%e; e ‘amf(]; es as much increas ' 4
,Eg;i 1 i ‘ , Puj gl s ,@553" 6.0 pounds of blood-mtxog:en gave one an two-

%o < el T T ‘ § h increase as the same quantity of horn-nitrogen.
2 = £3 | &% 3 2 L E2 | 5 J _oducing power of the nitrogen of blood and of horn
" 22 [Fg (7R | 27| FE R &2 | more nearly alikeas the amount of nitrogen applied
. l * N 5 The reason is obvious. Since a portion of the
.228 59.3 ’ 50.1 | 41.9 | 123 81| -5.1 | 26 0 e o is available, it is possible to add enough of it to
456 . | 660 | 549 | 54.6 1 190 | 7.9 | 7.6 | A { a maximum crop requires. Wich each succ(‘assive
684 7.0 ’ B i 6| 404 | 179 amount apphed the production of a rflaxxmum
L K 1 ‘ 30.0 | 188 | 17.1 | 63.8 | 4940 nearly attained, and hence the difference 1n availa-
; 3 n it and blood will grow smaller. Moreover when
in the soil is increased

s 1 of decomposing organic matter
mit——and the limit is reached sooner with an easily
material like blood than with an inert one like horn,

duction is checked by the too rapid decay in the
e increased in the same

YIELD OF NITROGEN IN CROP.

Yield i i i i
[ of nitrogen in pots without nitrogenous fertilizer added 413.]
2 was .413.]

+ NI M sl T (P o » . -
=2 | [, _ OoverunmsiiE ' the nitrogen additions wer
§’§ \‘ < ‘.:fg- e8| o £ [ g i ’ - these experiments it might easily happen that the
R S0l ABRhgE o 2 ) EE g2 5| %3 give a larger yield than the blood for the reason that
o T % | = i ey e amount of blood added would “burn” the crop.
998 7 ‘ 4788% i T FHEES 3 ticed that with the §mn1\est application of horn shav-
4788 .4402) .4530| .0658) .0272 .0400| 15.9 | 63 d of dry matter, viz: 41.9 grams, was less than that,
456 | .5989| .4939| .4814| .1859 .0809 .0684| 45.0 L ol _-grfmls),from the unmanured pots. Nevertheless the
.684 ‘ 6983 5694 6010 285%‘; o j ' ) in the sma\le'st crop was not only greater than that,
1 < B L 37.8 crop to which no nitrogen was added, but also
' ceeded the amount of nitrogen (:4402), in the larger

quantity of horn and hoof.

alies no doubt depend on irregularities of growth
to the seed and to © accidental 7 (that 18 unknown),
It should be remembered that the

ally ripened. The ripening
is well known, is in part a growth of the upper organs
it at the expense of.the lower. . It is perhaps probable
““crops,” that is the cropped parts, showed a wider varia-

‘the entire plants would have shown in consequence of

al distribution of dry matter in root and ¢ crop” due
The ratio of

:E(:}]);ll:;tt::ng eonf nig;qotherwise expressed, in ‘this experiment @ from a corresponding
the form of blood Oe[(li 94 phe "ate.(’f twenty pounds per acre i
over unmanured ?Toduced four times as mucn increase of ¢4
When nitrogen at z}n ‘as the same amount of horn-nitroges
in the 1"01'm°0f (blo(;g l?te ?f forty pounds per acre was applie
R N . 1}]‘9 increase was two and a half times &8
e thén Six;n the same amo.unt of nitrogen in the form-f
crease of crop causedybpo]:)llnds O'f nitgogen were applied thei
quarters as much as L)IT deisiagan was only one and thTS ]
sider the increase th '1at callse.d by horn-nitrogen. Tt we cob®
blood-nitrogen ity .01 the crop, 20 pounds per acré f,.

gen gave nearly twice as much increase as the samif

ces or conditions.
harvested had not equ

rop produced by the different dos
P of crop in the pots to which no
increase produced by blood-nitrogen in each ¢

nitrogen wWas added,
ase 100,

* This does not incl l
ude .026 grams of nitr i i
ogen C i which
added to both manured and unmanured pots ; o Gl
§ N
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4 1d do and they furnish nitrogen
long manure wou . blood-nitrogen
ATTER 1N THER ORO long The station valuations for blo d
Nitrogen added. Bloogq, Horn and Hoof. Horn spqy, e crop. e ectively 17 and 9 cents p.er poun f
228 100 LEREE " : e, ygen are resp 100:52.9. The average increase o
456 100 als 41.6 s 40.0 ese prices 18 a§ 1 92.9. xperiments bears to that
684 100, #12 62.6 : 57.0 ‘horn-fertilizers in our pot-exp
Average, 100 46.5 485 i

sod the ratio of 100: 47.5. The average increase of
" the

: :50.5. The
h ; f the same, is 100:
Reramive INGREASE OF Nirrogen 1 B o use o

N THE CROP.

- of
ts therefore on the whole confirm the Jllllsn;eiiese
nts . 1 > [

-228 100 : 41.3 60.8 luations in respect to the relative wort
456 100 43.5 36.7 :
rogen.
.684 100 54.8 65.9 .nltl' g
Average, 100 3 46.5 54,4
. i - ANALYSES OF FEEDING STUFFS.

The results are too irregular to Justify any fine conclusions’ but N T e~
the average increase both of dry matter and of nitrogen jg CONCERNING THE ANALYSIS, VALUATION AN
to be twice as much in the cage of blood-nitrogen as in thag
horu-nitrogen. This result is to be unde

®
oNOMICAL UskE oF FEEDING STUFFS.
b state of pulveriy

ation whereas horn 3
is very much coarser and

ordinarily uged, therefore less aoiy

than blood,

With these results we may here compare the outcome of th
laboratory experiments made Jast year upon these same materia ¢

in the same state of pulverization, The relative solubility of th
three materials—

) . . -S
feed animals most rationally and economically it i

;Zs:ition of the feeding stuffs which make up their

it percentage part of the different ingredients of these
i . . ls

digested by the animals. . ;
: :ybi)mlflds of the digestible materials must be

1 ro-
i . . . et the maximum P
Blood, Horn and Hoof. Horn Shavings. to each animal in orde‘l t? %vork' or in order to
In pepsin solution was______ 100 : 28.9 : 23.0 k, of flesh, of wool, or o >

After putrefaction was______ 100 : 40.9 : 2.8

aal, if at rest, simply in good condition.
H

3 FS.
—TaE Composition oF FrEpiNg STUF

i es
ermined by chemical analysis. Ox} subsequenft:, p‘;ign
bular form the average composllt;g)n oi; t?‘:ael;efm ,ﬁ

i i iled exclus

used in this country, comp ®
1szes In the first column of these tables is stated
. 4 ‘ ;
mber of }Ralyses from which the _average vsi’:,h
he probable accuracy of the average increases w

sl 6 4 Bash

f analyses on which it is base e "
y desifable to know within what limits the c?rrilé)](l)lsm
L fodder is likely to vary, the maximum a'ndt }?:Itlab]e_
| €ach ingredient have also been inserted in sy o
g ex\i)lanations may be helpful to the ready
ese tables.
Printed with minor changes from the Report for 1885,

Our vegetation experimentsg
ing value than would be infer

peptic and putrefactive fermen
that in the vegetati

give on the whole a higher fertiliz
red from their solubility under the
ts. It is to be considered howe’
on-experiments the materials were undergoing
solution or alteration for 11 weeks while jn the laboratory expert
ments the action of the ferment lasted from 24 hours to 2 week y
In these experiments both “horn and hoof” and ““horn sha

ings” proved to be of very inferior valye ag fertilizers in com:
parison with dried blood. O

controlling influence on crop p,-o(:;g
ve been essentially different from b
are used and prized ag g fertilizer. ~They a’
efore be used in large quantity, they lighten

tion, the result would not ha
Horn shavings
cheap, can ther
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z EXPLANATIONS OF ANALYSES OF Ferping S

 Tho analyss gives the percengage monnts of ot prg
n, Crudé Fat, Nitrog Dry
and Ash, ' e

W eﬂ;‘t’zieﬂziy Matte‘r is. what remains of a feedin i
e ;‘a;ttcolr)lt{al.ns is" removed. However dry a feedine
pmportli)on Ofo e, it alw.rays.co.ntains a considerable a‘;‘:idm :
o by hx.vailter which 1&3 invisible and imperce t,ibv
fectly,d,.ied v;(;c; can be driven out by heat and w}I:ic‘nle '
o Mg odder recovers more or less fully when ex t'
constal.]ﬂ Chs ar‘nount‘of water thus present in feedin Ut
el {he a:gmg with the temperature and dryness %fst‘
of different fy re exposed, and accordingly no proper com
oods is possible unless the proportions of watle)l?:

contain i i i
is known and comparison is made on f
water-free substance. P

g stuff whe

In the Station lab '
oratory, water i g

.Dry Matter determined by’ v expelled and the amounf -
feeding stuff at 2121“11; h ¥ heating a weighed quAniiupyy 5
a ahr. in a stream of hydrog 3 B | 2

further loss of weight occurs. ydrogen gasiy % %
Albuminoids (or Protein) i v B

(or Protein) is a general term which includes "

th()se 02 e i s 1 1613 r “ g o) ear
nit1 Ox‘)enous mat I'lal or a dll]( stu W hi(;h b ar a '
ela] ]‘eSemb]a]l e 30 S 1 e es oo I)u
ce 1 ¢ IIlpO. 1t10n and pl‘Op rties to e 8 al :
(=) B

Ash.

EXPERIMENT STATION.
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Aver.
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33
.28
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Max.

Min
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Beet 18aVe8. -c- i mmmmmmmommmcmom=
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oe-.|12.89| ---

|
|

Carrot Jeaves .- ==--==--=-m-=z===="""|

Cabbage, ensilaged..--------c----mmoooc]

‘\

|

2 ‘_‘_—/—-”—’
white L £ 3 RS ANOEDREeR
( of egg), flesh fibrin (lean meat) d milk s g | g SuINENOVNT
Th c , and milk casein (curi = SRNIINOCRNRIRY
e quantity of albuminoids i . 4 ] PRI NNRRNNNSD
L e oids is usually estimated by multiplyl 2|y SR O e
¥ ? ent. of nitrogen present by 6}. This method is base:l ; E 2 S 02 0 0 L TR
e fa R » 4 e &k AL
o 2; th.at the albuminoids all contain not far from sixteen s | 4 \ L e
. of nitrogen, which figure multiplied by 6} gives 100 B - o
cent. or the total a 3 yozg Teeskpny || S R°° T
L T mount of albuminoid corresponding t0 e a1
moregch; t;;fne of the albuminoids contain indeed less and SOE i L gt S
e 0 4hig. per cent. of nitrogen, but, for practical purpose ‘ S S
assumption of sixteen per cent. is sufficiently exact in mo! popaphd g B e
i : Ve ‘ §h N e T
i ik A S s
It is beli et S R
1e " 3 ¢ i R . v 4
differ i Y‘fd that the vegetable albuminoids do not greatl] PAS o g Lg ok
iffer In nutritive effect o 1 . : : 3 e it IS
sonly aotel i r at least, since each feeding stuff con® % BEEEEE
! ins a mixture of several distinet albuminoids, the €& = 1@l g s as
gestible portions of these various mixtures d - del ,di{fer . g It ‘.§'T§ 5
iy g g T HE< TR~ IR — R~
nutritive value. o e IOt WG K g8 188 puoE
Besides 1b inoi . gsg:g 1o \l’g‘rgag*a
Bk albuminoids, certain feeding stuffs, chiefly root crop® 236% i85y, %'E 2 2
a1 mmaaius peaR s i i 3nE AEECEPM L
ortion o 1 i . ; . o 23
p their nitrogen in an entirely different form 3 833 %D%Da&-;-; EE
BESRRERDOODR
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be specially submit ]

; ; ted to chemical . ‘ y

Jjudgment is necessary in their use. - A?In; ysis. follge. BlRee of coarse fodders which can make up the

c??rs.e feed varies considerably i ’qualit ee(}rand Pal‘tie ng the period of experiment, the food consumed

cide is whether the feed in question is in z‘i he firg thing, coreted are both very carefully weighed and anal-
- ] :

fodder, was it raised on poor ‘land or not conditiop ¢heir quantities and composition it is calculated
y Wa i

was it harvested in good order, is it clean ands 1t cut gy ; ninoids, pitrogen-ree extract, fiber, ete., was eaten

answers to these questions will decide whet} SWeet or nog o8 and how much of these several materials was

position of that kind of feed can be fairly att:i: the avepgon forence being what was digested and served as
ut S . 11t 3 . G

pent. The digestibility of concentrated fodders 18

ed to th '
mnum figgpe
extreme 'c.
the feeq,
minoids anq
will rarely i
thin a few g
ce that resuls
ods, grain, bran,

in hand. If it ca i

indica.te how mucEnZ;lgv?a?cZ ’?: it)m’t:]em topa n?ini
a stﬁeglally gOOd or unusually poor condf?i?)ieolfr'l
5 ;tielar:::;tll;r; q(;fs,‘ta}buminoids or of albu
that such detérminatior:;] Zzzxfs:”g:te’ a(lild it’
the sample is sent to the Station wilfclliL i
-want'ed for immediate use. Concentrated ? i
it will be observed, vary much less iﬁ co;})osition than

dede]‘. In an 3
y case the qualit 1
ted rather than overestin?ated.y of the feed should be undere

he same way, the process being somewhat compli-
"result,s probably made a little less accurate because
foods cannot be fed by themselves but must be
connection with a coarse fodder whose digestibil-
been determined.
otical trials have been made, chiefly at German ex-
ons, to determine aceurately the digestibility of the
commonly in use. The larger number of trials
th cattle and sheep, some also with horses and
of the results of these trials are given in the follow-
! Digestibility of Feeding Stuffs or of Digestion
is is made up in large part from the one given in
engerke’s Landw. Kalender, 1885. Use has also
he tables in Dr. H. P. Armsby’s Manual of Cattle
e arrangement of the table is simple. Thus the .
er pasture grass in the first column signifies the num-
lots of pasture grass which were tested. In the
means that with the three separate lots of pasture
inct feeding experiments were made with ruminating
ep, cows and oxen. The greater the number of ex-
d lots of grass tested, the more accurately will the
ibility be determined. 77 in the fifth column indi-
he dry organic substance contained in pasture grass,
s digest on the average 77 per cent. or Tty while
and minimum figures 78 and 75 mean that one of
aples of hay tested had but 75 per cent. and another
as 78 per cent. of its organic substance digested.
information given in the tables of the Composition
tibility of Feeding Stuffs it is easy for the farmer
ith reasonable accuracy how much real nutriment is
for stock feeding.
‘ €Xample may illustrate. It is required to know how
tible food is contained in a ton of wheat bran. By

II. TeE
Dicestisiuiry or Freping Sturrs

‘When food is received i t

. solved and otherwise a‘igerl:(;(;);lzzeﬂ?sirsach fa portion of it i8
the . ntary canal ar
]'uicezr::- (t)ifs:;lyle fpasses into the blood and becomega pl;’:t 0
;md aSSimilateiis 0 (;he bod.y. This portion is said to be dige
other portions aan hfrom it alone the animal is nourished.?
The urine l'empoxj“s th‘Oth the body and are excreted as de
which are formed f;‘S rom the body only certain waste prodt
The analysis of ar (}m t¥1e digested or assimilated food.
stituents into sever fed%ng stuff, as has been said, divides its @
may contain a nu 1 npAS S albuminoids, fat, ete., each gre
portions of which m ki su?mlar substances, some of Whi
R it :;;.lsolgble in the juices of the digestive 0T8 ]
As 0n1)\’ the so]’ubll ! “)th.ers itk i soluble, or are indigestil

of any nutritive use 4 dlges.mme portion of the feeding 8¢
rationally that it hm the animal, it is essential, in order /9
part of its SRt of el feeding stuff ¥
tity of which is ivl 8, éat, and other ingredients—the total 5‘
sy Th'g' en by the analysis—is actually digested ,‘
! 18 is learned by feeding trials upon & number



100 i
THE CON |
NECTICUT
AGRICU ;
LTU ]

RAY,
. EXPERIMENT STATION
; 101

referen
ce to the table of Compositi
sition of |
e y

that 100
parts of 5 i
wheat bran contain ednlq S
i g on the nv(‘;“l tuffy ; 0
e e b ke .
S ol W,gﬁwwmngezwm\* RN
Pl 875 & j [SE SN L] ' L S%ﬁg o
TG r ¥ ' ' i c
‘\.‘tmg@n-freeextract _________________ 15,03 g e i -
g e i ot O, 374 i s
i) o - Bee sscs o oszs | B
Thet -------------------------- ; By . . : bl : :
o L e 4 s sNsyNss T 3 > 8
wheat b f the Digestibility of Feadi . . . g 6 3 EEesnssEsss 3§ 8 d8d 22
ran about y of Feeding § 1 - e S
- g Stuffx g} A 4 . 1%
‘8 SIOW © ' 1 1 ] a0 0 e :
) per cent. of the alh : 125 b 252 8 g
9 per uminoid i 22833 | I £ 2
™ II))ercc-::ntt- of the fat, 8, = © 1 €OOw 1+ o1 : i ZRF E g
nt. of the ni 2 dagsREs 7 ; : <
y 33 nitrogen-f; wﬂg_\‘*\‘bmagus.q : e S e Gl
ar per cent. ree e BN OONON S D kD o 08 o G
el‘ldlgested by oxen of the fiber, xtract, 1o s T s : :
ulti 2 * o ' U REE E
expr t‘%lylng the total am Bae 288e : ‘ 383 .E g
essed in per ounts of t i : | R - :
di i AL cent. or po the different . “’ e R S ey i
geStlblllty or “digesti pounds per hundred b Constituey RB— 1o ' =l & =
of di p ~digestion co i their | hubis *
igestible matter i efficients » giv ¥ their perce - B cces oS i ; 2
AHpREA e 30 In 100 pounds of th es the actual g T e s B
fat, etc., in 5000 i §1Ve the amounts of i{ bran, and this. l Ree 2322 e now s =
poun 608 Z'gest'bl E A s i - = - E =
Digesti I one ton w0le albumi il ‘ 7 7 g
D.g st}ble albuminoids : ] N e 2
A R 15.03 x .718=11 e REE i ~uss ¥
e L A =11.72 x 20=234.4 1bg 3 kR | ¥es 24
v i #45 | Tirg W0 986 5 90 & e . o . ! %tc% v o
igestible fiber ---- BT x TT=4171 0= 51.608 i 28F TS . 7 f 2z 3
By i b . 95 oy 3 I~ O~ 10 g iRt : | 3 >‘U
g g - 8.96x.33= .2 g A —— O Z =
) % B3= 2.95 = | i i :
feeding stuffs used same method the actual x 20= 39,0 “ =38 38 3
' e SRR R S 2
The next ste Y be determined W'l:}a: nutriment of all i < | o go %
. : . 1 m o
which shall su p] 18 to compound from th sufficient accura Y O e G ¥ag | E E
. ] i V I : - '—'
it dffg_y R g el ese materials a | ®woo~oo 1 1=~ = bl
u literent kind ufficient but n t ] ¥ L H
A thieds o s of nutriment i ot a was! o - 20 8N B 20
BRRL i aTh it oo nutrients in the anim With regard to SR =R 11|54
e Atbumisolda e, diter suimal body it muyiy | ISEESEEEE FEIREREEE
" an $ en . 3 ., T ik -m:':.""::m:c}l LA
starch, th the nitrogen-f physiological significa - URTREES s e
, the sugars, th ree extract, which 1 e y .SE:SE":::‘E:%: | Hhan e
i m: irogonre Sim“all’ o O LS e e g TR (0 2
; . v i ' B o e 12 o =
own substance, i ay easily be made ovey ‘;;)DStltuted matters £ :.g L 8 13
i ,i. e, in r i - S ERERSRPE RSN
ing tissues and m » into muscles, tendon y the animal into £ ‘2 :al,g B GE T e b E
11 ek bonarin 1 s and the various W 1§ 'ESe0 b i e 0 WALl ety
2 e ar ese i o s - g R B (A -
terials, or, chemi e themselves made u fneceSSary parts of 4 R . 25 |11
: A . ' ) ' s > . g [ B =
albuminoid cally speaking, h p of the same kind of i 8 152 = ik - 2 |33
: 8. g, have the same composition a8 ' e Eiw i ee IR 'p% | B :
Fiber and the nitr position A 525%55%% :3"‘?;0 1S5 :Eqé E
Welgooi R ] ez "c '8 - e ipg | e
rve at all for buj ract on the 'qmuhﬂhg.lc'ma " sl
ogevtss e o B T2 BEs e g2 =52 | 8§
]emusc]e ‘ . ) Soo;——«ﬂ@&i‘*—g“ 2 8 > Q@ =
ey Lnad, S R R ] EEE L
i RN 5583°%82 3 -
) £ 3 OB e e
L SERIFA=EsRa = ress 5 2
;: =t ¥ -




oy
o : )
— 5 e . o e
A o Spac ot = Tosn eSS oo DR oo oo -=oyu0 POOSUN]
v | 29 | 98 |08 | 16 | oL | 06 Bl IE ) (pogorayxa [10) B e
o b i | e PR T O
. 99 | L ol R S el - T de
i PL |64 e e e o1081)X0 [10) (RO odey]
AR .N,m > J e = (el M ....-.-....--...l..Amv ...... sureid s1omolg
S e e |79 | -~ s |18 e M TV | one ce - unecestu s manS Se - gyaGKIE SIS
e 1= = |gg ==linr e L (s%1d s sjuouiedxe) URIq &\M
4 A v e e e e e B B e e e B R O s St =2 uelq Jeo
X B B e TRETREEE: et ot
iz, ‘g8 |68 (08 , L4 | %8 ) 0L |69 asnday ANV SIO J-X9
Qo
= SR se0
g W L (s31d A syuewtredxo) seed
S e | es | ue |96 | 66| g6 |6F Ll e P TR (ssion s guoutiadzo) svoq
w e e L ) R e e e A SR e
B .ww - | - | g6 | =0 | | - - M “ ......... (esa07 :ﬁ&mﬁnostomwov sugoq Ewmrm
& - S e ) e s g OBl | SRt T s osesenizes sueaq prol
= MM « 6 | 9T ,, »m g6 | 88 | 48 76 MM wﬂ m ....... ol e o (S1d gim sjueunraodx9) OZIeIY
m (/4 LS r 61 | "96 | 96 | €6 | 94 m.mw -- 1 _ .............. (esi0y YHM uﬂwsfomwmv 9ZIB
R B L B e R e a
& Ba=lsis , 2 T o e 0 28 m e e (81d yya syuowtedxo) Lomeq
Wz |1z|0 |08 16|68 |89 98 165 s o e -~~~ (08107 1A juouILIOdX0) LoLIRg
T TR B £ 1) B “panaupUuo0—SNIVAD

BUIUIWIO)OP 10 SISEq B S8 0AIOS Avut Koy 12201 3o AnpquseSp ougy,

- e . e - i = pomn | | ;
R R
§ R ColretEs i T L sl | B o i e b OSIOT YA d
g “r[e|o [ |eu |19 |58 |6 | an | Ul |98 89|95 |7y |59 |18 |9 |--reomcmenamern ix uﬂ%.-mmw,.:mw..@.wmw
| | |
,. M | | | | | , SNIVEL)
= -- o= - 68 [iE=c | uy [l =g o il 7 =%,
= A s , | e , 49 | £74 (W B R i B e e L FEIEES sdruan,
8 ||| |96 96| | |- |9 |98 | 09|88 |88 |18 |90 |G |momeeromemessmemmeiieo sprouvy
R R N e el Rl A R R e TeeTo oo 990q audng
= L S E g R Gy A T o i ] g ‘ ............ [831d yya syuswzedxe] seojelo
& 5 &6 _, % | 68 | 99 |19 | 79 |'95 |06 | €8 | g5 | g | --rtem-m--Ttol AR : soowod
N = ,, ‘ f \ f “ST00Y]
1 %, -- -2 b PR e .- -- | |- - -- -- ,
w .%M Sl _ww =i fmw e .MM S R P B , M I ,7 ....... lichaia st wossoyq ur ‘Aey ourdny
] : e B 09 | : : : I | 777" 7" [wosso1q a1039q] seyojea Joppog Jo L&
& MM MM Mm .w.o L | 19 166 | 6 | 62 |74 | €8 | L9 AR S B e z -mwoomm;b w%awwggm
B o |g et mw V Mw , m .ww Mm Mm WM ww Mw MM mm SYL Y et (es107 w0 syuomadxo) Ley Joao[)
; | : | 5 4 ! g oo B ) R S Bl e SR (wnipew) Leq 10A0
Z M |ze ecoLcL Lo 09 | cL | ¥ (29 |69 | 0e|Te|e Ly [ 5003 4ioA] £oq 10m01)
Z ; ; fe 4 ; iy 7 350 BRI (T ) U 0 [ i i e poo3 £10A] Aey 1040
S Mvw Nw | MM MML 19 | 6% ,.Wm | €8 | 91 89 | 89 | 79 .%v L9 [ & {9 _ g | ~~(es10oq uo mu:ostomwmﬁﬂz%wﬁv Mma Moumm%
& Sel 4G | 89 | 89 : G W or | 71 .%.w 99 [ 89 |39 | 8¢ | 6% | ¥ € | (es107 uo syuomuiedxe ‘poos £10A) ey mopeeyy
= 97 |89 | 19 | 67 | 'I7 , Lg | O1 |'T¢ | 99 | 3% (99 | 68 | 9% | 81 | 4 | --==-m-----monmeommes (Tomr03ur) £y mopeoly
= W ; i PN U0I— KXV
AV |'XBW | WY | AV _.xuz,.sz Ay Tsz TN | AV Tss W | AV |'XeR | "W | o, | ,2Z
e _ PEFEE
. “JOBIIXD b . s % l= ldlo.
1q1g 9043100 IN LD | 4o sproapmngry opues10 A1p re10., mmmnwﬁm
Sl

Ponugguoy) —(S1U91oge0y) uo1SASI(]) SIANLY ONIAAH 0 ALITIILISTOI(]

102



104

ients)— Clontinued.

tion Coeffic

iges

EDING Sturrs (D

o

DigestipiLiTYy oF Fi

-
L

THE CONNECTICUT AGRICULTURAT

| |
| 8 nss
4| X i NSB 444 SNS S
0 e e Ul A e hhahb T
EE m e —-Sh
o8l G B 0 el ST 2 1S3 '\"\
b8 T N ol MR DTS
i-—- o NS L S N L e = g
| = B LAY At Sty e v —
3 i 0 "1‘!5”—";’ H !
@ B $ids : - '
| ® VN 5
£, | 4] SSSIT ISR 1 INTLISYS
e VNGRS
o8 » - - SR
VB2 | 5| it )
1] PN LR A ¢ > o0 ¢ =
Eo . Vo ~H '*‘@g : L
g v Bl R T — O
| T e L 1Y g R R
! K oh = CAESRT I
| 5] SYNSBING i
! o 14 owomg%ewog 10 SANSNES S
[ TR = | 777\%%\‘}§~x@%
‘ ’g ‘3 S : O T U VA e P — . TS
| = - — LS LV U e o, ﬁ Lo boyen W
| & ’*‘ GRS
[ & @ T
= = c) ORI AR 3
‘ [ & T R A L= ) IS A s
‘l- . R ::
5} > 1315 65 6 WS N NN S
N N oS s L e
i T SREINAITNY JIJIKITY
’o... e o i T TN O &
R % I=} TS 5
EE = @ ¥t L PR © —
st iy ; .
| BE = Piitl 8%y
3 8 Oh: Dkt T e =
= O (AL R IR S O tr=<fir~ 1 1
LT G R
El = NSS e S w .
= | < > WDV WVWNHN (P O
%, RWB NN DD QR WN e
55 |5 SS8x | RWILBLIF
S e N K- SR ORI i
S =t T et A T BE IR W 1= B 1
= — I LA A T DWW
L Y e e
= = Lt e i \g l':;oo.—q e
'B)dnam Hw o [
“adxo jo R
I9QUINN bz i P
e
ures CV = =~
10 JoquInN T e O QT H O
5?.:: LR ettt Vo R
i) R L L S R RIS IR
M AL DAL A § Bor SORRE L X CHELEREEE
|l|:‘I‘I'| W T R
£l sl A gy : P s O R
b I VRIS o S TR PN T By
’: tl?, N 3 A ¥ P L} ' ’ ' A
P L e L SR Lt R "‘;‘l 5. @ NATEEARR
G (e o s R e g O SRR (i)
§ A = e TR R i N
ST g i& i bosiel i b
SR e el ' FE A e I
g g VR ik = T I SRR
QAO.B' Loot el e SERLLE N L RV
STRE 118 18 ot e LA A
Iod‘:. i B T Gl SRR AR T
S e ' T A
B O O Y@ ¥ 5 s -3 IR ey A T
(2 ] ' g L = R
pege 182 gy i g b e
ERO« 'S Ty 9 o 1 P B -
gR8S 1@ .2 N PO = (R T P
aloa 2 8 g szt e = R .
svv:g = "ﬁ: '3 '8 AL b
oo , 9 'O ol Sk -
JREEes R § RIS a8
i B G o i B
mEoo S S b Vb g BE SR
B @S Oy 1|B\-/* =
DR DD IF e S R = z 8
Dﬂwm=‘§®®®®‘3 .fsﬁgghacgu
RELIZEEFRERE “REavESS
gE3888g5g2 Y 2efEnET g
hE55885855% E28estgil
DO o = 300 =
B EREER&E 55Bmommmﬂ
192}

The coefficients of wh y S

:
(5) wheat straw m‘ ay al &pph d to stover and

* t 1so be 1] T those of bean straw to

EXPERIMENT STATION. 105
nimal and cannot restore the waste and wear of
because they are of a very differ-

mature animals,
~ They contain no nitrogen, an element

o animal tissues (albuminoids) to the ex
nt. of their dry matter.
the N.-free extract cannot restore the worn out mus-
vanes of the animal any more than coal can be made
used-up packing, bolts, valves, flues and gearing of
Albuminoids are to the ox or the man what
are to the machine, the materials of construction

which enters
tent of some

Straw

e.

and N.-free extract are, furthermore, to the animal
hat coal and fuel are to the steam-engine. Their
generates the power which runs the mechanism.
(oxidation) in the blood of animals produces the
just as the combustion of ‘coal in the fire-place of
ne produces the motion and power of that machine.
" however, this difference between the engine and the
former may be stopped for repairs, the latter may
yer rate, but if it be stopped it cannot resume work.
airs of the animal must go on simultaneously with
Therefore, the material of which it is built must
ant replacement, and the dust and shreds of its
must admit of escape without impeding action.
1 body is as if an engine were fed not only with coal
but with iron, brass and all the materials for its repair,
‘as if the engine consumed its own worn out parts,
| a8 ashes or as gas and smoke. Albuminoids or the
sue-formers are thus consumed in the animal, as well
rand N.-free extract or fuel proper. The fact that
dmit of consumption implies that when the proper
ient, they may themselves serve as fuel. Such is
t. But, nexertheless, the two classes of substances
offices in animal nutrition, and experience has dem-
hat for each special case of animal nutrition a special
estible albuminoids to digestible fat, fiber and N.-free’
© best and most economical, and, within certain
ssary. This proportion we designate as the nutri-
these explanations make its significance evident.
ved that the digestible parts of fiber and of N.-free
of starch, sugar, and gums), have about the same
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nutritive value, i. e. answer sssentiall

body. The fat, however, has a gre
to be two and a half times thatof fi
assumption is not entirely justified b

Y the same PUrpogeg ¢
ater value, fOl‘merl b

asg;
ber and N.-free extr};c:'

u ‘p tio h ne
[]ahle "ﬂlk loducnlo ra n 18 not the o
mOBt’a 8 [}

rowth of wool. E st
o %feeder of cattle by long trial can ascertain
ervan

orrectness in what quantity and propo;;tilsozoif-
: G Y | prosent knOWIed . use the feeding stuffs which are at b
for the sake of uniformity and to avoid confusiop, that g, rofitably
must be retained til] g more satisfactory one is agreed upon. : [ ¢ or FEEDING STANDARDS.
The rule then t determine the nutritive ratio in any foas . Tas
stuff or ration is to add together the amountg ireg b

' § PER DAY PER 1,000 POUNDS LIVE WEIGHT.
i  POUND
of dlgestlb]e “Po

[ 5
3 Ta e &5 | %
, EAE 1A A
Y the amount of digestible al | 5% | EE §82 | & - =
i E Ples|g | | B G
To illustrate: the nutritive ratio of the wheat bran wh Sl ‘ “ .40 1.0
. & 5 f i ) it 40 : Al
digestible nutrients are given above, is calculated ws follows: S ————— ‘ ;;21 }‘Z 1?3 8.60 13.60(1: "ég
e it light work .- 4 . L: 6.
s il bt e LR . 2.95 - | 25.5| 28 13 é g ?g l;gg 1:12.0
e e e it L T 1018 . (1’:‘3 1?:3 0.30| 13.20|1: 7-(5)
“ RREERRARL Duaie L 6.45 9.4| 132 0'50[ g 2'5
— k | 27.0 2.5| 15.0/ 0.50| 18.00|1: £
51.11 first period....-. ""\ 26.0{ 3.0/ 14.8] 0 70| lg.?g\}: Eo
51.11+11.72 (digestible protein)=4.36 . - second :t RNl 9p0) B0 }ég 8231 ;5:4011; 5.4
Thus the nutritive ratio of wheat bran is 1 : 4.36. .- } %4'(1 "{2 103 0.20 1L.70/1: 9.0
lucing (coarser breeds)- Qg'ﬁ 15| 11.4| 0.25] 13.15[1: g-g
i (Bner brocds)....\ 200 S0 0.50 18.70/1: 5.5
IIT. Feeping STANDARDS, ] first period ... | 95.0/ * 3.5 14.4| 0.60 1850[1: 4.
| 5 @econd “ _._..__.-- | | Nblechomy et : 5
In the last paragraphs a comparison has been made betwex : N | 360, 59| 215 \ gg'gg‘:i 2'3
the animal and 2 steam engine. It is evident that the engil _f::gnseffo :'_::::::1 31.0\ ég i‘é-g i 20‘.20\‘1. 6.5
must be fed with sufficient fuel of a kind adapted for use in | s T i 23-5‘ ¢ ‘ 1 %
furnace, and besides this, to run it economically the amount of . | : ‘
and the rate of feeding’ it' must be adapted to the work to ot \. ‘ e
£ v i A ; o o Y i . { o 11:4.7
performed. If the engine 1s simply standing in readiness, _ g xgg’;g;‘;ds _____ | 220 4.0 13.2\ ‘I’g ig’:\}:&n
steam up, a very little fuel will do, if it is propelling a locom o 32‘(1)‘ gé }315: 0.6 16.6|1: g.g
tive and approaching a steep grade with a heavy train the ool f’,g‘(’) . ""'_::'_1 240, 2.0 13-8 g‘;‘ }g‘; } 8.0
sumption of fuel must be enormously increased. The same hold B | 24'0‘ i \ k “
with the animal machine : (he amount of food must be suited § : \ ‘ \ i
: | WING SHEEP. ‘ | 56| 08 19.6/1:55
the performance required, } 56 pounds .. ... 1 28‘0‘ %‘-; {3'%\ 0.6! 16.6!_1 5.5
But the locomotive engine does a single kind of work; dom_ e l 32?, 21| 114{ 05| 14-3‘11 S’g
. A = s1d€ AR R b | . k| [ i i
tic animals on the contrary do several kinds—they produce be Zg o N \ el LT ig'i 8"§ ig.l‘ 8.0
animal heat, either flesh, milk, wool or muscular energy. .. L ‘\ e T ; } ‘
v is . SRR - these vario ‘ e TL T ;
| Not 0.n1y is the‘ totdl.amount of food 1(qu.ncd for th ekl GRowixe Pros. \‘ ‘ 3(;; | 3151:40
kinds of production different but, as experience proves, ¢ ent 50 pounds .- . - -- ﬁ'gl ;; e | 30.0[1:5.0
g 8 ; ' : 4 . rient : ” 34. . 20 : b.
proportions of the various digestible food-elements or nub milk {gg B8 --iiee 315 4.3 23.1 i gg'éﬁlg,g
are required to yield fat mutton than are needed to p"‘)d"cgici 2 . ;1‘8 :‘,";; fg:‘é | 18.7]1:6.5
or to sustain labor, orto keep the resting animal in fair con . B 0 2.5
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TaBLE oF Frrping STANDARDS—

2 ling prices
- 3 the feeder, the ru

B umstances of

'Olal cire

B+ Pouxnpg PER DAY PER Hp

icles of feed used, the individual pecuhal;.t,;es

, it
E :o be considered and all may have a modify

ve :

E mposition or effect of the rat'lon. phy
e c:; eI;planaLions are not substitutes for co
n
. in feeding, but are helps to them. L
encle ay here be given to illustrate the me
ample m

Y .
(8 Ouz‘znued,
AD.

KIND OF ANIMAL. *

matter,

Total organic
fiber.
Fat

Albuminoids
or Protein,

v

Nitrogen-free
extract and

AT T et L LY

——

—
GROWING CArTLE,

Total nutritive
substances

es : 4 g : ws, a rather

Age. Average live weight y ilable for feeding a herd of milk cows,

Months, per head, vailable lenty of wheat straw and tur-
2-3 150 pounds .. 3| o DI : ance of Timothy hay, plenty ily at a low price.
3.6 o S S 0 1. . 30 oA > grains can be got fresh daily a
6-12 005 e R i . | o il jears’ gra

12-18 700 SR i

18-24 850 L

GR()W | |]|e(l al)()]l[ Ili)W lllll(}h dl(’estlble matter
Ni ‘ 4 be determ =)
ING SHEEP.

race Com-
' tain. From the Table of {&V‘?‘ 8 .
e tage amount of albuminoids, fat, etc.,
centa A
5-6 56 pounds. . ___ Pmbable il T %}le of Digestibility is found ";vhat
g__s 37 (A Bt ed, and from the a’d. tible., The calculation is as
-11 il WS ! ded as digestible.
arae S
11-15 bR i b reg
15-20 85 «
Rt (O LN Y HAY. ds per
GROWING Prgg, e b ol ke ngg?ﬁ?&
2-3 50 pounds_______. e s .
3-5 100 o ! * Jeas 84BY 3.43
5-6 B oy T matter T N e 5'04
6-8 ReSer LR EE 0090 e N
B e x 62 = 23'91
oo Lon S BOBO S 188 Al e i
¥ be adopted by his neighbors w ] B -
provided that theijr feeding materialg are of the same LTS _STR§6.54 84
of the same quality, but if their feeq is different, if one is usin TR 198 x 1 = o
early cut hay, the othey late cut hay, if one uses corn meal, thy . o P ;g = 1637
other wheat, bran, if one hag mangolds at his sposal, the ol 4;'32 i 56 = 2132
not, then the valuable experience of the one is of comparatively . - =
little use to the other. Some common standard of i TURNIPS'IO 40
necessary in order to make the experience of one readily avai]ab' """"""""" 134 x 81 = i
for others. The best means of Comparison as yet mﬁlized{ L eet 7.(2)3
furnished by the table of Feeding Standards taken in connectiol "'"""""”______,---,_ BAL % KT 86
with the other tables which have been already explained _ er _____“ ------------ A%
This Table expresses the average result of many carefully con, [ BREWERS' GRAINSS.
' . . . . (L bF
ducted €xperiments with cattle in which the quantity of the fof. -------------- 2;':7 Y ik = 4.06
used and the material produced by the animals, whether l:;: -------------- s Ieles = 141
milk or wool, were a]] accurately and repeatedly determined. a8 1 B mset ke o ?gf
table involves no guess-work or Speculation, but is to be regar al e JAn (99 o=
simply as a convenient and coneige way of expressing the gench _ SRS

results of the best Pract

: e ; ike all
1cal experience in feeding cattle, Like 8%
such general Statements

| igesti i f medium meadow hay.
| ; . “3 are the digestion coefficients o
1t must be uged mtelhgently to be of :

ed as wholly digestible.
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- £

srved that the ration is calculated for 1000 pounds

The Table of Feeding S :
g Standards gives as
S as the ay
must be brought to correspond with the weight of

l‘a’ . 4 . :
tion for milk cows—per 1000 pounds live weight . Crage

Total Organic matter

Digeitible ;\T]bumiuoids. S .-::::: _-..:_:: ---- 2‘4 0 Pounds, .
i T 2.5 « ANALYSES OF FEEDING STUFFS.
AR PRI TR TR 12,5 1
Nutritive ratio ____ " __ ------------- 0.4 o 4 Buckwheat Mill Products.
........... 1:54 o _ following samples were sent by the Quinnebaug store,

They are stated to represent the products of a
ocess there in operation.

s Buckwheat Hulls.
Buckwheat Bran or Middlings.

* Including digestible fiber.

A few preliminar i
y calculations may bri
the following ration :— (e

e b N.-f 3 ‘
5 matter, noids,”  Fat, Exiract g B
4 Polj‘nds hay, containing digestible, 7.6 .31 09 9 pzu.uds' ckwheat Flour.
i iy 8.7 08 05 8 Buckwheat Buckwheat Buckwheat
20, “ " ‘turnips, “ i 05 1.64 : EMe ™ “Middlings,  Flour.
DR A X 2l 2.1 .15 09 1041 N , CCXIL CCXIIIL. CCXV.
FNAS prwae 46 81 igs oo B .- 14.07 16.33 17.63
Total —_— — — = 2.21 5.50 .83
y 232 135 44 1,28 4o oids or Protein. ---.--- 4.87 30.31 8.13
Comparing thi : . 30000 W 38.49 4.02 52
18 rati - ;
& on with the Standard it has a little L 39.20 36.29 71.10
1.10 7.55 1.79

B O e T S 5y P,

organic matter. S l
g , over one pound less albuminoids and nitrogen-f
100.00 100.00 100.00

extr: =
l 1c.t9(';.28;—4.21_11.49), and the nutritive ratio is quite wi
. 1:9.3. Perhaps the ration under some circumstances mi ;

be economical. 1 s %
. It needs the addition of some toncentrated fes have very little feeding value, considerably less

r rye straw. The digestibility of their albuminoids
less than that of straw. As regards its chemical
the Flour is of superior quality. The bran or Midd-
able, being a much more concentrated food than
nd more nearly resembling gluten meal or linseed
 content of albuminoids or protein and fat. 1t should
t with great caution, but may prove to be an excel-

cess Iinsee('l meal seems to answer that description
‘ Calx.:ulatl.ng the amount of digestible food in it 'as in the
Just given it appears that four pounds of it will bring the diges
ble albuminoids-of the ration up to the Standard. G 1

Organic  Albumi- N.-free
; tter. i : ) :
Already in the ration _ ... “‘2”3; ;“’;‘:- BZ;- Eflt;ﬂ;t- i‘;“i'- roduced in sufficient quantity.
4 pounds new process lin- . - i :
seed meal ... __.______. ZGURTI0R o L1 S | Oat Feed.
Total ... S S XV. O b j
_______________ o hagn | bara st il at‘ feed. _Sampled and sent DY Benj. F. Case,
; ;_._ﬂ(__f—/ .
Feeding Standard 24.0 o says: “It is said to be the product of an oatmeal mill
--------- X K ¢ B )
s 1394 can use none but strictly No. 1 oats that are perfectly

J«h are thoroughly cleaned and dried before crushing.
it one of the economical feed stuffs to make up a ration
milk cows and young calves.”

ysis shows that this material has about 1§ per cent.
tbuminoids, a per cent. more of fat, 3} per cent. more

In this rati 1
this ration we have 2.5 pounds more organic matter and 1

0 i - . i 2
t}‘)iblll(l:dsli)llo}(.a dl.gestlble fat than the Standard calls for, while diges

= a;] uminoids and nitrogen-free extract agree quite € o
with the Standard. The nutritive ratio is 1: 5.8.
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Wheat Bran.
11, Sent by Joshua Lyon, Greenwich. Cost $17..00
c'ar load. Bought of Young, Tripp & Co., White

fiber and 4% per cent. less nitrogen-free extract
If wholly made from clean oats the digestibilit
less than that of oats. [For ash analysis see pa

an avery, ol
Y shoulq .
ges 117 and 15

Cotton Seed Meal.

Barle y‘ ! Feed, ‘
Sent by E. F. Thompson, ‘Warehouse Point.

CCXXXIL A by-product in the manufacture of P,

Sampled and sent by B. F. €ase, Canton Center. carl Bag Gluten Meal
uten A

Oat Feed.

L CCXVIL. Totley Reed, “’ Bought by the Station from Betts & AllmgaNew
O S SR I o T g N 8.19 y ] . 1.25 per 100 pounds.
13.20 3 eriments. Cost, $1.25 p B
AR oo Elalel CNIIL G0 ) Y] 4.24 495 ing exp .
Albuminoids or Protein..____________ 12.64 11.94 b . ANALYSES
135137 ROCIE SR R 12.48 ) 8 ; 2t b
R e e U s & n. . COXXXVIIL. CCXXIIL C .
Nitrogen-free Extract. ......__....._ e 56.31 59 gg ) ‘%Eea%t: thtf‘;ls-eed Gb}l‘:’tﬁ]
CrnderBat e g 0o le e i e al 6.14 325 N 12.48 1.96 AR S
— 6.60 6.96 .66
100.00 100.00 e .- 15.06 44.00 29.47
__________ 8.48 4.10 91
The Buckhorn Fern. [ Osmunda regalis, 1.] ] st oo - i i g
. ] 418 15.06 5.99
CCXVI This sample (2 pounds) was sent by L. J. Platts, Esi
ple (2 p ) was sent by L. J. Platts, 100.00 100.00 100.00

Deep River, who says in regard to it, “It is known here as ¢
buckhorn br broad leaf brake. Of all products of swamp lai
cattle will eat this with the greatest relish when cured as ha
picking out every leaf before eating much of the bog hay. If
probably the only fern they eat much of Sheep will eat ma
varieties to some extent. It grows to a considerable extent
most swamps mixed with bog and other grasses.” This samp
was cut about the middle of August, and consisted entirely |
sterile fronds.

As far as chemical analysis can indicate, the fern is equal{
good meadow hay in composition, but it should be remembe

that chemical analysis alone does mnot positively determiné th
feeding value.

Hav.

at Hay sent by B. F. Case, Canton Cer'lter.

Hay from North Haven. Clear Tlmf)thy and
rently in about equal proportions, Cut in bloom.
aled hay. Bought by the Station in New Haven as
y ” at $22.00 per ton, Sample drawn from a lot.of
h had been cut in two inch lengths. It was a mix-
inds of hay containing clover, timothy, red t?p,
hes and some coarser bushes, and considerable dirt,
case was noticed to be near the middle of the bale
¥ the bales were “faced” with clean timothy.

Fern. h g
(?ggr{ills(})a ARNIER Timothy and =

Dot SR U A R G G ML VADI S« o) S 14.56 8{’;%}? A c%ex‘lei) X. e Al
ORI A PRIV 5 o b il (s 200 | el 6.09 13.78 18.90 15.95
Albuminoids or Protein. . ... . e .10.24 ° 6.31 4.11 3.93
ARG LRI, pd e et Tt ) Bl A 21.60 S Ouminoids . 7.99 4.97 6.20
Nitrogen-froe Bretbang s i/ L LCaainn by o S pl L 45.10 e ... 33.62 25.41 26.60
Crude: Fat o SubRBBENRIA e (70 1 st e o i ol i 2.41 R et 36.23 44.22 '45.13
700,00 2.01 2.39 2.19
100.00 100.00 100.00

* For analysis of the ash, see pages 117 and 118.



114 THE CON 1
NECTICUT AGRICULTUR
AL EXPERIMENT STATION. 115
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AnaArLysis oF FrLoripa ORANGES
: A considerable number of Connecticut citizeng
in orange growing in Florida and from time t, t' e
haw]eobeen made as to the requirements of that cmplme;) 3
: X 4 whi
no’;‘h: :\al;:js;?;etgr:y flms.wer;:d f;iom the data at hangq, 1ch g
nalysis of a fine sample of or -4 of asparagus bought in New Haven market
ered in i sad W ; ange frujg o i . i
: Mm }It‘s %;Strl(jond]“-on a.bout the first of January i fﬁ:‘t o ounds 6 ounces. The asparagus contained .37 per
y Mr. T. W. T. Curtis of New Haven from his gro y en. (58.1 per cent. of the nitrogen present was

: : : ) ve in Flow i . g
has been made in order to ascertain what is carrie iy rogen and 18 per cent. of it amide-nitrogen.) The

i ! ; e d off the]
in the orange crop. The analysis includes the whole fr:;g,e the ash is given in the following tables on pages

comes into market,

ﬁere quite uniform in size and weight. The total

box was 112, and their average weight was 9%

. W
are int, ‘i’ e

ANALYSIS OF ASPARAGUS.

;paragus would take from the land about

Organic and volatile matter (lost at low red heat-); """"""" ?5 29 I
Ash (reckoned free from carbon and LT e 4.2 ‘ 6 pounds of potash.
HA carbonic acid)...... .. 28 2.6 e phosphoric acid.
7.4 Y nitrogen.

* Containing nitrogen .14. . 100.0

The. ash analysis is as follows: For comparison is give
analysis of the ash of oranges from ¢ St. Michaelsgll
(Wolff’s Aschen-Analysen, 1871, p. 124.) g

The ash contains— |

analyses have been made at this Station® by Mr.

) “ ash analysis followed by Mr. Winton is as follows: A known
substance to be analyzed is burned, at as low a heat as possible—

Florida.  St. Michael’s
h as a red heat—in a platinum dish over a suitable burner. The

gotash ------------------------- 56.44 38.72 '

L(i)iz """"""""""""""""""""""" - 1.81 7.64 sire from one to several days’ time. During this time it should

M R T ANy SR T el e sl o 18.70 22.99 t near the close of burning the thin layer of char on the surface
ABHERIA oo oo oaneilios gt L 4.72 6.56°8 and the heat continued a little longer. The ash i then thor-

pulverized in the dish, weighed and bottled.

Oxidetof Sromulis i Igne el Sl e 50 92
g hlos}f)h(?l‘lc éi.'Cid ________________________ 13.98 14.99 e ash are digested on the water bath with dilute hydrochlorie
il phiiric oty il g s g St L 416 9.95 pure concentrated acid with one of water], for one to two hours

esidue of sand, silica and charcoal is collected on a weighed
C. and weighed. The filter paper and charcoal are burned off
ble and the sand and silica are weighed together. The differ-
is weight and the last represents the charcoal. Sand i8 sepa-
by boiling repeatedly with a solution of pure sodium hydrate
in be filtered without injuring the paper. When the filtrate
ns silica the residue, consisting of sand, and filter is washed with
ric acid and water, igniteée and weighed. From the filtrate which
le portion of the ash, silica is separated and determined in the

RSilfega ot dn e WD BN 40 5.24

—_—

100.00 100.00

The oranges in a single box exclusive of the case and pac
weighed 64.5 pounds. The yield per acre was 100 boxes or
pounds of fruit. The export per acre in this crop is according
as follows :

Nifrogentelagr ., Lo iR i Do 9.2 pounds.

e b A M 160 ; ded to that already found as above. The solution of the ash,
BOdn coweRegaay T e gty L i8 then made up to 1000 c.c. Inoue portion of 100 c.c. bases are
il e e s 53 Ollows :

Magrpsial P SREs L i T 14 nearly neutralized with ammonium hydrate, is heated to about
O TN O AR dhe ey 5 o a 01 50° 0. 3 c.c. of acetic acid and ammonium acetate in sufficient

d and the solution is vigorously stirred. When the precipitate
has seftled it is filtered, washed with water containing a little

ignited and weighed. In one precipitate thus obtained, phos-

Phosphoric acid
Sulphuric acid
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Winton to determine the manurial value of certaj
request of persons who were using them. The ﬁam foods,. /
note pounds per 100 pounds of the feed. BUIeS givey
The percentage composition of the ash itself is as fol
¢ Oows;

pht')ric acid i's determined with ammonium molybdate and in

estimated with potassium permanganate after solution and reduit('iuphc.m"
rfetted hydrogen. The sum of the iron-oxide and phosphoric 'lon. N
little less than the weight of the first precipitate. o

i ; The diffe i
limits of analytical error is due to silica which esc it o

; B . aped separati
alumina. Lime is determined in the filtrate from the iron phl(());}loi toba
ate by

fiation as caleium oxalate which is ignited and weighed as calcium oxij
Itrate from the lime, phosphoric acid is usually present in mo e

quantit?r to combine with all the magnesia. This latter is therelfort;1 3 S. ;
by adding ammonium hydrate to slight alkaline reaction Afrer vigor{))reel
! us §

and standing for half an hour, ammonium hydrate is added in suffiei

to make up one-fourth of the final volume. After standing froms‘f1 B 3
the precipitate is collected and treated as usual for determinin O'Uf' s .Slx
of the free ammonia is evaporated from the filtrate magnesig mf‘gDeSIa.-
ant 1the rema;niﬁg phosphoric acid is determined. f[:he total phozlr;if):s alzi |

;] .e sum of that which was in the iron phosphat ipi ol
obtained in determining magnesia, and thaf preiipititzéef;gtltjvtii}ltf: Whl"
tu're. If phosphoric acid is not present in excess over magnesia, it cagn ;Sl&
mmefi in the precipitate obtained with barium hydrate in the detérmin;ioz
alkalies. From a second portion of the original solution, after removin;
all of the free acid by evaporation, sulphuric acid is separs;.ted as barium s?xl

The alkalies are determined in the same solution after removing the other

by barium hydrate and ammonium carbonate. If much magnesia is prese

sep.ara.tion must be repeated after removing the ammonia-salts by ignition.

weighing the alkalies as chlorides, potassium is thrown down as ;otassix;m
num chloride. Chlorine is determined gravimetrically in the nitric acid sol
of a portion of the ash. Carbonic acid is estimated with the apparatus del

¥ . 4
by Wells and-described in the last American edition of Fresenius’ Quant.
sis, 1882, page 415.

s 49

.90

10.02

6.3

3

28.2

b SRSt i L

Winter Wheat Middlings CXC

19.70

EXPERIMENT STATION.

<
o2}

.26

A7

.32

40.3 |-12.19

'95.4

Wheat Middlings CCXXXVI._____. ..-..| 1333
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} Including some volatile oil.

%12.67 of soluble silica.
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Mtk ANALYSES.*
L analysest have been made of the milk of selected
rd of Hon. T. 8. Gold, of West Cornwall. When
ere taken, in June and in October, the cows were on
d no other feed. During the day they had a range
acres, and at night of some five acres. They were

the milk on scales provided by the Station. The
ing was 6 P. 3. and 5 A. . All the figures given are
: of duplicate determinations which in general agreed
Rejecting the milk of the two Holsteins, Keiser
r 4th, the results may be briefly summarized as

Milk of ~Mixed milk of the herd—
as sent to market.

}321;{““830%31‘;?;. June. October.
Night. Morning. Night. Morning.
13.62 13.23 13.05 13.84 13.31
14.94
12.38
..... 4.11 4.56 4.15 3.91 4.61 4.01
..... 5.04 5.51
..... 3.42 3.50
The mixed milk

he total solids were less than 12.0 per cent.
excellent quality.

Evening. Morning.
____________________ 16.32 15.04
........................ 6.03 4.61
4.37 4.63 .

Tence between the first milk drawn and the strippings is
he following tests made in June on the milk of Brindle,
shire, 10 years old, who calved in March.

Morning

Evening-
First Milk.
First quart  Last quart  About }¢ pint Strippings.
milked. milked. from a single teat.
___________ 10.82 17.24 9.86 16.38
.......... 1.22 8.48 .61 7.63
3.88 3.69 3.69 3.38

en x 6.25] ...

Dote on page 139. + See pages 120-123.
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THE CONNECTICUT
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; GRICULTURYy, EXPERIMENT STATION. 195
A similar trial in October eave : '
i R 12.55 per cent.

;olids __________________ ,_F 'mfi rg;lkmg_ Strinpng, 391 1%
RE, b g . . : i
Casein [Nitrogen x 6251 {4 13?? of one of the cows had only 11.27 per cent. of solids,
R a 3;; other had 12.77, a difference of 1.5 per cent. The

een 3.17 and 4.30 per cent.

It will be noticed
composition of the milk of 7 Guernseys in the herd

§hat the solids and fat in the
» were slightly below the averao
S

J . .
t}:len:()elzlx;d consnder_ably above the same average in f)of the Tsq., of Farmington, was :
and Sneskand4f:;]t I the milk of the other Holste ct’obel‘, B 4

eker 4th, who calved abo ins, K i 458

ut the T
I o ol milk-yield was not very q ﬁ?a'me tme as Tryjq .
average of the herd b y different, wepe bel B of udividial cows varied by 4.8 per
1 Ul e 3 1 to 17.15 per cent., and the fat from 4.0 to 6.17
o 17.15 per 5 ; . g

: . : particulay times ywq
milk which, judgeqd by its anal}’si:v
3

which go to explai'n the quality of the Holstein
Dot prove that either of these

e are stated by Mr. Gold as follows :—

Holsteins are larger they are less combative
rshires. As the Ayrshires were all raised on the
rally herd together and after two years the three
her keep by themselves when they can, and are in
f underlings or sfrangers in the herd, which condi-

f’f poor quality. It does
18 generally a thin milker,
. Sa.mples of the milk of Keiser
quality. The tota] weight of th
The morning milk weighed g ]
the milk was as follows :

3d, taken Dee, 27, were of bt

€ night’s milk wag 4 [},
bs. and 5 oz, - andiey

Kei : ‘ ;
Total Solids._.______ Morning,  SGgmber#h vorable to the best or highest milk production. My
g R R 1;'81* 158 merly in bringing in a few strange cows has led me
gasem’ iWtegen ety [ 3';3 ;':g difficulty. I am now raising Holstein grades. In
DEAE: oo iy G 3 T T e 4t 4 . - . .
As}gir_ ----------------------------- 4.03 4.61 shires will find their match and will learn to tolerate
-------- i S L R A2 ) black and spotted cattle.”

cts have been brought to the notice of the Station
it is well established that any kind of worry has a
. influence on the quality of milk. The improved

much as they woulq Was good hay twice a day 8 ,
quarts of mide feed (‘r’lat i _dede"‘COm [rather poor] and fout iser 8d, on stall feeding is perhaps partly due to her
€W process linseed meal and wheat mid- reedom from persecution by the other cows.

dlings), and one peck of mangolds,

The variati .

the qualicui;mn'slkw}ndT may be found at any given time i8

illustratedyin I.nl ) of single cows of the same breed have been
Previous reports, Thus the average composition 0t

the milk of 10 A ires i ‘
Wethersﬁe]d Was:yrshlres In the herd of S, M. Wells, Es. o

Norrs oN MILK—-ANALYSIS.*

nation of Total Solids.—The method employed at this
t0 bring 5 grams of the milk into a small porcelain
% inch diameter, containing a small stirring rod and
8 of perfectly dry pulverized quartz (“ glass sand ”).

eight of the capsule, rod and sand are previously
4. Our capsules and rods are of such weight that in

We add sand till the total weight is exactly 40 grams.

fiments under this head have been carried out by Mr. Farrington of

im of the fat, casein, sugar and ash obtained BYS
by .51, in the oth : 8, directly determined, in one ¢as®
) er by .16 per cent, [f the factor 6.4 is used in reck;)ning caseilt

from the nitrog ich i
en, which is u : 4 K
be .43 anq .07Dpel" cent, nquestionably more correct, the differences will the
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1
26 THE CONNECTICUT AGRICULTURAT
. results were on 3 sample which had been o

he laboratory previous to analysis. It was coagu-
gour but not putrid. The weighing was made in
d the clotted milk was stirred imme-

After the milk has been weighed in, the capsules g
: vgate{'ul{)ath and the contents are frequently stirrege Placed ‘
n:lech];nr:icalsit ar.ld;?nnot be longer stirred W'it]]ouzll(lithe |
0SS, ter standing from 1-14 h angeg
they are plz_xced for an hour in a drying ovfen Ol;1:S O} the baj # beakel: v
perature a little below 100° C. They are then covglnih has a g T 0 Poured b
s ed and |

and agaln dlled untll the wel h. 18 rac 5 3 t
= g t p actl(:ally cons ant,

Weigh,
Station Method.

s Log, ¢
%3 Analysts’ Method.

th ; ing i
e loss after an hour’s drying is not more than fi 3
one per cent. ve hundi | 200
‘ Duplicate analyses show very close agreement and --:::: ----------------- i
f;s been most carefully compared by Schmeger* wi }tlhe method =
o) tained by dl' il] in h d. 1 A the res . i o
ying ydrogen, which latter method musl;' ------------------ 501
1 12.01 12.06

regarded as theoretically more n :
The results by these twoymetliods Za;xl'Zedp(::'f:lfitn t:l?n "
per cent., be.ing slightly higher by the sand method e
The English Society of Public Analysts in M : g
year agreed on the followi ] ] a"?h v
Tras af s lowing method: « Total Solids. These to |
o) reSidueyt(e)vss(()iritglg in a pl.atinum dish about 5 grams of m il
ETRRT ;V:Letrobl;;?f:;’lcarl constancy at the temperatus
essf([?‘:teiaﬁsso:}iamon of Public Analysts of New York have adop
o ly the same process (only finishing the drying at 105
.) and it is commonly referred to as “ Waller’s method,” bein

a modification of the method origi i ‘
ik originally proposed, we believe, b 3 prol.)osed i
W or benzine the Tot

thod, and weighing the res

isons show that the results by the two methods
¢he limits of experimental error. The English
thod is the more convenient when it is simply
5 learn the amounts of water and total solids. The
is better when an accurate fat determination is

- to be made.
fu
Determination of Fat.

termine fat indirectly by exhausting
Th : . al Solids as obtained by the English
methzdfz:rli:lvlwtll]l% gzllfozaa‘jlfof:e;es?%gedto s our presei idue remaining from this
Association. The form of dish i Wk of theding Analys
AR o of dish is not stated and would perh
an effect on the results. The platinum dishes used her

were flat .bottomed, two inches square and five-eighths of an inck
deep. Five grams of milk were used in each trial.

Is of this plan made here a light (petroleum) benzine,
y the Maverick 0il Co., of Boston, was used, which
ue on evaporation. The dish with the Total Solids’
led with benzine, heated to boiling in the oven and
off. This treatment was repeated six times and then

T
OTAL SOLIDS. P J .
d contents were thoroughly dried and weighed.

S PR e Lt TEL VR s ATV v. VI VIL

tation method.___ .. 3 23.87 14.73 13.30 12.66 12.47 91 12.20 : Py

RAIALE 3 ,2,‘3'86 14.54 12.68 e }5'.23 hod usually employea‘at this Station is to remove the

nalysts’ method. ... { 23.17 %i.gg 13.36 12.73 12.65 12.33 1:;;3 ry residue from the capsule used in the Total Solids de-
% n, pulverize it finely, bring it into a continuous extrac-

ash with hot absolute ether for at least three hours, we

IX. X, XI. XII. X11L
9.26 1109 1000 835 169
q . 5 - . . .
Station method......___ 2.29 Hg‘; 9.98 F or five hours. The ether extract 18 received in a
I ask, the ether is distilled off and the fat dried in the
the results of

D to a constant weight. Following are

11.98
7.71
o methods.

Analyste’ method. ... .. _ % 9.29 1201 1002 836
determinations made by the tw

i ;i 12.01 10.03
Pflager’s Archiv., xxxi, 1883. t Cream.
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The results are as

FAT DETERMINATI
ONS. e i
ch had been some time In use.

Station Method. Indirect Method
Duplicat;es{ 4.54 4.08 \ Difference,
436 APRY .26 ‘
el ; 3.69 24 y od in apparatus with glass joints ----- 3.04 3.05
e i 3.89 s ted in apparatus with cork joints__---- 3.01 3.02
3.85 : 3.20 -
e licates{ 2121 o gt % Hite 'gg Sk grials were made in apparatus provided with old
2:34 ;gz :19 1 8, and the matter extracted was weighed' with ex-
2.62 S s .54 small flasks, each of which was counterpoised by a
18 flask so as to avoid error due to unequal condensa-

The apparatus A had been in use
year without change of corks. B had one cork long
se new one, C had two new corks which had never
‘with ether. Following are the times of extraction

hts of matter extracted :

A . ) . ‘
& sa(linple.of milk which, by the Station method of » e on the glass.
: otve escribed, in four trials gave 3.01, 3.02, 3.04 3 deXtra,o
P ?f fat, by successive treatment with b’en.' .- y 3.05
following quantities: zine yielded ¢
c

Per cent. of Fat,
B

Df‘gested five times with benzine_.__. 2
ngested BAVGT A0 WL, & i - Lorl o . it . b
Lo el 0 St o 214 275 e b "
Didostnd twdlve Mool vk bengine. .\ . ... <. o " o o w
______________ 2.86  2.82 s el g
.0020 10040 19933

on for double the time which is necessary for a fat
in milk, nothing appreciable is taken from the
graction for 39 hours removed in the extreme case

hich would make an error of only .08 per cent. in

That is, about .2
‘ .2 per cent. less fat w i
successive treatments with benzine Lhere S tapiess fiftel' o
ot an were obtained by #
The above fi '
; gures prove that th i
yields more accordant results in g:;’ﬁth(:d uself i
: icate work and in gener
gives a notably greater percentage of fat than thi 'gd'
method. i e
4y ith slultablta apparatus® for continuous extraction the methot
Ae emp.o.ved is not less convenient than the other
ext,rap:‘SSIble error in the determination of fat lies in the use®©
i W(; ing apparatus whose parts are connected by corks, due t
xy matters of common cork which are slowly dissolved B
ether and other fat-solvents. '.
T w5 1
mad(; z:l(ie.nt?m the extent f’f the error thus ineurred an apparati
o :)I‘et.y of glass&, with ground joints, has been provi el
o g..r (;ons. of mllk,'fat was determined by extracting tHS
i hou:;e 1‘\1v1tt;h sand in this apparatus by means of ether 10!
o ’ a . 1 'l
the oted O g]as kit el il e e thar pol‘tlons 0! er, the coil is removed and placed dry end down-
: e apparatus commonly employed here fittes slip of glass, and the beaker (which should be kept
rod DS .ben'jal' during the absorption of the milk) 15 ShaR4
rrang® Dry the coil in 2 water oven for a period of one to
extract the fat by ether in a « Soxhlet” apparatus,

s as used in the station
y of the fat-estimations.
have adopted the fol-
called, from

ore conclude that narrow cork
without effect on the accurac
sh Society of Public Analysts
od of determining fat in milk, sometimes
« Adams’ method.”
beaker 2 inches deep by 1} inch

¢ one of Mr. Adams’ coils, °
tting paper (sharply cut to
wide and 22 inches long), ‘which must have been pre-
eted with ether in a Soxhlet apparatus, and the ether

" When as much as possible of the milk has been taken

he originator,
5 ¢. ¢. of milk into a
weigh and place into i
1p strip of white demy blo

* J

I ‘C;‘(l:l?nzﬂﬁal:atuz em}')loyed is essentially that first described and figd
; in American Journal of Science, J

ment was afterward described by Tollens it e
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twelve syphonings at least being necessary ; the flagk : ADAMi’ ,?::Tfii: Station
the solution is collected being as small anq light e N oss Of wEIRht Pt &‘em;d'
Boil off the ether, and place the flask in a water oyap, ipo '-v, O‘gc{)(‘)m' Sl 3'24
zontal position, and dry to constancy ; allow to cool fOr,aE & h 3,07 :5'09‘ 5.02
minutes, and weigh.” (The. Analyst, vol, x, P- 217, anq oug it z'gz Rk
p. 66). 3 £ 5,01
It was proposed by Adams* also to determine total gyps ?'g; 3.01 :
this method using cofls which had been Previous]y dri ld‘ j'05 3:02
weighed in closed tubes, - 213 A
The following experiments have been made t, test the met}, Tost 3.03 s
The coils were of the common white demy blotting Paper wh : 3.06 ng &
is considerably heavier than the English paper. A gpacd ‘ ot 99 e
inches long and 2} inches wide is as heavy anq Presumably , }03 1.38 20
effective for this purpose as a strip of the English paper of .;‘(; 2 i
size recommended by the Analysts’ Association, . .

coils were first extracted for an hour with ether anq then dp
for six hours in tubes which could be closed with ground

stoppers. They were then extracted with ether for fouy hours g
the extract was dried in the water

weighed. * The extraction was re _
time. By the first four hours extraction the average weight
matter extracted from each coil wag -0027 grams. The ge
extraction removed on the average .0
The coils were now charged with mil
and dried in the water bath,
three hours, and again at the en
they were still far from dry.
matter was 11.52 per cent, ;

In the same milk the sand
English Analysts’ method 1
not continued further as it

" worthless.

‘ ing on the weight of the
:‘ {fhat ar{yb{es;?sm(i];}}::ng;n;x}?ected consigdelzing th.e
. “m'elfla eer and the fact that it is so easily oxi-
t“}‘:; (())btl';.?t}xjed by weighing the fat. extracted frc;:rlll
own very satisfactory agreement in all cases w

action. . :

:i?t:f Zf)si))i‘;rtion of milk are thoroughl.y ered a;alts
vent extraction of any other bodies td an 1 S;
e no saving of time over the sar.ld metzlotal,l\;r;l?ds
’ where a determination of fat w1th(->ut f)lk i
"he use of asbestus in a tube to absorb ]r)m el
(of solids and fat has been proposed by 1.' it
7 York Station. A bibulous asbestus pa}‘)fel bijeels
. ed material might prove to.be a pelfec Fyii
and admit of accurate deterrr{mamon of solids,
ash in a single portion of the milk.

0!
007 grams from each co
k in the manner directe
They were weighed at the endy
d of six hours. After three ho
After six hours the average dr
maximum 11.78, minimum 11.30. ‘
method gave 11.98 per cent. and #
2.01 per cent. The experiment Wé
was evident that the results wer
The coils were then extracted with absolute ether for five hout
in the apparatus commonly used here, as above described, a8
the fat extract was dried to constant weight.

For comparison the coils were also dried and thus the fat W‘
indirectly determined by the loss of weight of the coil. Iﬂ_t
following table are given the results : ‘

ExAMINATION OoF BUTTER.

1 Assembly at its last session Passed an act ii;:lii’_
event and Punish Fraud, whlch. places Ce.l‘ e
 the sale of imitation butter, appoints & Dz;-uty}')e i)
duty it is to prosecute for violations o

b issi P
in the 5th section that ©The Dairy Commissione
* Analyst, vol. x, p. 50.
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:;heml'st, and a sworn and affirmed certificate of
e prima facie evidence of the ingredients and
sample analyzed.” 2 a
The Commissi911er, Hon. J. B. Tatem, having j
sented to the Director that he’ must depend flml May rey
solely
Pon

he ang) Btl

DStituentg gu Preparation of the Butter Fat.

of butter—not weighed—is brought into a
meter and 8 or 10 inches long together with
able-salt, and placed in a bath at 100°
the contents of the tube are well

o i -
quantlt.y

ch in dia

or two of t

Experimen i A !
ing igh ction Job g shemical, work requisite [
X utter,” it was decided t . ldentj; ter melts
needed, in order that there should be n((: lfl;]jf ltal_{e the angly ei:’uttizn Tet ;tand antil the melted fat has sepa-
.o 10 the enfey e]y%;om thebrine. The salt shrinks the casein-flocks
The

es the separation of the water present.
For this operation we use a circular
ingle opening for pouring
This bath has five fannel-
will fit closely. A lamp
the water in the bath boiling. For filtration,
-d Schiill’s filter paper is used. The filtered fat is re-
s used for the determination of specific gravity.

acilitat
en filtered hot.
closed above, having a 8
for the escape of steam.
. into which glass funnels

ment of the law, although evidently the Stati
legal o.bli.gation to agssume the work, and notlm'l lWas undei‘é
CommIS_Sloner represented that there were no fu‘ry:yélt ]Staqding’
torsiu.stam the expenses which would be incurred "2t dis
1h1.S undertaking has involved a considerabl : |
both in the examinations made for the Commj e.OUtlay e
necessary testing of methods. It was also fo Sszloner %md g
the Director or Vice-Director should be pre s
cutions were brought in court. In both PM:Z::C}‘)’VI’QHQVGI‘ 3
Jersey the clause providing that the certificat fusetts afld
be prima facie evidence, has been declared of)' ] 'a e
supreme court, and it is held that the analyst h‘grencl:;??;b;:t :Y'
W ; ¢ { 4 g PDE
i S snimoe
of time to the Station has hardl b ﬂ}e h
and th.e witness fee of fifty cent)s, :ﬁztvlelzlai; %}?zioll)li’tthe E
During the six months since the law went into for(.:e 61 sal
ples have been examined by the Station for the Commiss;oner 4
of these 47 were found to be imitation butter within the meanil’n
the statute. In nocase has there been any serious dispute as tO
correctness of the Station certificate. The samplesp were all 1
ceIVfbd either from the hands of the Commissioner or under I
official seal and were designated by numbers, so that the Stat
haﬁ no' knowledge of the origin of the sample:s till the cases W
:idegh;; i(l):rt.b T}‘lefresults .of the examinations follow in detd
BB Ay e prefaced with som.e notice of the mer,hod? (
A g an afzcount of some experiments bearing on the subj
The examination of the samples referred to has consisted (1

n of Specific Gravity of Butter Fat at near 100° C.

e at the temperature of boiling water by means of
ydrostatic balance, as first described by Estcourt
ell in the Chemical News, vols. xxxiv, 254 and

e is so adjusted that water at 15.5° shall represent

" with water at 15° C. the instrament indicated a

ty of .999. With distilled water at the temperature
o instrument indicated a specific gravity of .9625. If
t at the temperature of boiling water is
ual volume of distilled water
he reading of the instrument

Tavity of fa
g the weight of an eq
orature as a standard, tl
Itiplied by 1.039.

‘also used an areometer made for us by E. Greiner, 79
. Y., 6§ inches long, which reads from .8550-.8700
duated to show differences of 0005 in sp. gr. The
mparison shows the substantial agreement of the two

Specific Grayvity at 100° C. by
Areometer. Westphal's Balance.

.Zléetldet:rmmation of the specific gravity of the filtered butter
" , L% . o

o e1 er.rIpefrature (_)f bf)llmg water, and (2) the determinatio . i i
volatile fatty acids in the filtered fat by Reichert’s methots L 8650 8654
] NO. 6. ooommmmmmmmmme .8655 .8650
R .8660 .8653
........................ .8605 .86017
.8580 .8582
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ere places in the tube where the oil appeared to be
\ " The tube was therefore placed in a refrigerator in a

and salt, and after the contents appeared to have
sdified, the tube was slightly heated and the core of
shed out. A section from the interior portion at the
be was numbered 1, one taken half-way down the
mbered 2, one from the bottom was marked 3. An
rom the interior of the butter core which had not
The specific gravity and volatile fatty

But P i
L &e areometer, in our experience, is not quite {
5 e itestphal balance, becquse it requires 5 SO i Conve_
ume of fat and a glass vesgel for the boiling wartnew}]at lur
_ er, . .

P _Determinatz'omof the Volatile Fatty 4.;
This s done according to the method ro "
(Fres. .Zeltschr,;vxyiii,"p. 68). 2.5 grams ofP thposed :
are weighed into a flask of 150 C.c. capacity ;i:llear
1 on

¥ Reic
ﬁ]tered
e
3 . marked 4.
and all the alcohol has been expelled, 50 c.c, of wat ' R ‘cnn 1o b B fotowei

Lt ater are ‘L

added and the soa :
herfi
p perfectly dissolved, 20 c.o, of dilute SUI’Ph Cubic centimeters of

normal potassium hydrate

acid (1 volume of acid ip i
cid in 10 of water)

) and a few pieces i

stone are added and the cont Plecesig pu Specific » ~ solution equivalent to vola-
e ntents of the flagk s gravity at 100° C. .. :

distillate, after passing a small filter ; ask are distilleq, S Water at tile fatty acids.
or flask and the distillation » p ik 15{ received in a 50 c.c. ty 16.60.0i=1. Duplicates. Average.
have come over, This disr: '8 discontinued when exactly 50 g BiFolayer ... ... .8645 14.62-14.70 14.66
SR By et silins istillate is titrated with T normal pots —Middle layer_.___ . 8650 15.13-15.73 15.43

y solution, using phenol-phthalein as an i d'p Y Bottom layer ..___ .8653 14.88-14.99 14.94

ndicatg —_Qily portion ... __ 8670 17.30-17.31 17.31

The distillate - titrati
acid, which m;crzi;u;lla\f:]l?“on’“ ‘.v.:.m iRy teted fof sulpha
We have depte,wted' fromefillsi:}llmf’d :’i)'ver 37 Incantion
R o ; ert’s directions in two partie
o:‘;;lnebrsslsl‘;ed }){y Cgf}.)el‘lment that the change is withotl]t inﬂ:(la‘
ofithe distil]:emt -© directs t’? l?ol'll‘ back the first few centimete:
Wiy :hmfo the'dlstll]mg flask, apparently to rinse i
£ P i :lesul.t 18 the same whether it is done or no
been to con erzlsito' We‘xgh Off the melied fat. Our practifiyy
Portibie dis fl‘;m 1n small capsules, weigh capsule and butter ak
tebos i.ntz 4 SﬂtVIIt(h a.platmum spatula or piece of foil which}
ki bum; fdts “tlth the butter. The only objection to thi
ey eciﬁ: 8 might separate somewhat in cooling accord
4L Wfi)th % gravities, so that the mass would not be home
ok B b st € spatula however, a core of butter fat is 9
i .ce. to the bottom of the dish. To ascertain L
Seéparation of butter fatg might thus occur, the follo¥

ults of this experiment indicate that no serious error is

encountered by allowing the butter fat to cool in a

taking a portion as we have practiced for determining

fatty acids.

rapidity of distillation.—1t is known that all volatile
ot removed by Reichert’s method and it might happen
amount obtained in 50 c.c. of distillate would vary with
distillation. To test this point, three equal weights
& from pure butter were saponified as usual and the
ons, decomposed by sulphuric acid, were distilled as
eribed, with the difference that 50 c.c. of distillate were
m one portion in 26 minutes, from the second, in 35
d from the third portion in 60 minutes. The number
entimeters of 1y normal potash solution neutralized

mcbIr experiment wag tried.
nto a ola S Iy 1 M
s eylinder 1 inches in diameter 144 inches long 48 L Y
B .l 14.6

:Iosef b:‘alow Was poured melted butter fat which at 100° C. had !
vfa:tfr.b(;th.sff(.] c;I‘llledtube was nearly “immersed vertically i
C.  After one ho O. ed slowly. The initial temperature was 50:%
S e ur ltOW{iS 47° after two hours 40°, three b

» four hours 32.5° five hours 31°, ete, Twelye hours 8ft@

llates were free from sulphuric acid, The temperature
8, it may be noted, rises to 103.5°~104° C. The time
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Zests on Pure Butter.—The following determinat;, ! 1! S s
gravity and volatile fatty acids in the filtered fay OT °f spe E
butter, we owe to Prof, J. H. Washburn of the Dure g
tural School. They serve to show the limits withjy, o, S0
butter made in this State miy vary in these partic Thlch
figures in the column headed Volatile Fatty Acids qilf e
ber ?f cubic centimeters Of'%% normal potassium hy;i-;: the
required to neutralize the volatile fatty acids in o 5 or © solgy
filtered butter fat, i of ¢

School has 3 registered Jerseys, 1 Guernsey and 5
They are fed one bushel of corn-stalks and hay

about equal parts, cut together and wet with
ith the

1’ quart fine bran, and 1 quart corn ground w

ave the above ration night and morning.
us Storrs has a herd of full blood short horns. He
of meal daily, 1 bushel steamed corn fodder and

English hay of the best quality.”

Date when butter

was made Specific gravity at 1) c X i
F Water at 155° 0.y " At i ity at 100° C. _ Volatile
ilﬂ}ﬁ ’ Dairy of Augustus Storrs .__________ ”;658 C=1 ™ raiiyl P terat 153 1, iztlg acid;'l
Ug‘- X 15 e g el Croamery .8644 St =
June 1 e I R R Sl -8643 B tsamery ... 8646 14.5—14.6
B L Storrs School*_..______ 86170 e LR e ’ .7 14'8
June 14, “oow “ ; “ 8650 14.7—14.
--------------- .8658 L o ne e R
July 22.  Mansfield Creamery, Merrow ________ .8645 rrs Agricultural School ... __ .8653 15-213— llf:z
27, & “ “ U e 12 Rel .86H5 5.1—15.
Aug. 9. u xR AR L L e o o :229 " At g Ry 14.2—-14.3
July 27. Guernsey butter, farm of (¢, M. Beach, - B - - - Soies e iy lii_llié
Hartford « .- .8844 14.4—14.
LR as el S L LUl Ll o TIB660 ERE
Aug. 2. Guernsey butter, farm of 0, M Beach, ] gustus Storrs. ... 8648 14.0—14.1
Hartford\y o o o0 . 2
i) ofC S .8650 14.3 fic gravity observed in single cases has been as low as
Hartford : 3o 8658 145 high as .867. The average of 24 tests is .8652.
------------------------- .865 L ! 4
July 27, Jersey butter, farm of (. M Beach, 865. The volatile fatty acids have \{arled between
hbfort Ll L .8644 13.2 6.3. The determination of specific gravity and of vola-
Aug. 2. Je;eytfbx:itter, farm of €. M. Beach, , B i any sample will, we believe, detect with abso-
ar 5 ] . 4 .
g4l T Spean g:xtte; b C. M. Beact. Y008 158 inty the presence of any considerable amount of fat other
. ) ‘r, farm of C. M. Beach, ! e ot is ordinarily =atis-
U s L O 8653 148 fat. Either determination by itself is O;dmaévg B
May. Canton Creamery butter ..________ 8660 1568 ence of the nature of a butter sample.
20.  Butter made at Experiment Station (grade 2 erred to make assurance doubly sure.
Alderney) ________________________ 8660 15.3°8

NATIONS MADE AT THIS STATION FOR THE DAIRY

Prof. Washburn has also begun in codperation with the Statio
COMMISSIONER.

4 systematic examination of the butter of certain dairies to B
continued through the year, noting food, etc. The results th
far obtained he reports as follows :—“The feed from whil
Mansfield Creamery butter was made cannot be definitely staté
because so many farmers sell their cream to the CO'"PO"at'i.
The company allows not over one quart of linseed meal da
and no cotton seed, ‘
Mr. 8. O. Barrows of Mansfield, who owns ¢Silver Broe
Farm, has a herd of high grade Jerseys. He feeds 4 quarts 6%

* Had been salted down. Examined in July.

¢ of pure oleomargarine had a specific gravity o'f
elded volatile acids equal to 1.8 c.c. decinormal alkap.
€ of “butterine, best quality, guaranteed to contain
nt. of pure butter” and which had excellent flavor,
¢ gravity of .8607 and volatile acids, =4.0 c.c.

low the determinations made at this Station on samples
Dairy Commissioner, and which are of value as
quality of the articles now in the market and on
ist may be required to pass judgment.
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It is seen that all samples whose sp. gr.
proved not to be butter by their
acids, 0.8 to 4.4.
acid=12.5 or more have a Sp. g

No.

ot

17A
17B

[ I R SO
OV b o =

On the other

Specific

THE CONNECTICUT

Water a
.8610
.8650
.8655
.8609
.8698
.8598
.8650
.8653
.8658
.8601
.8649
.8655
.8601
.8600
.85693
.8580
.8590
.8650
.85690
.8697
.8609
.8592
.8600
.85685
.8640
.8603
.8600
.8600
8665
8650
.8580
.8606
.8608
8610
8610
.8589
.8601
8607
8591
.8600
.8605

gravity at near 100°
t 15.5=1. &

is but .86
" pronounced deficiey
hand, all the sampleg
r. of .864 or over,

fa

* Three numbers were not sent to the Station.

AGRICULTUR,Y,

Volatile

tty acidg,
1.0
15.3
13.6
44
23
2.0
14.8
15.5
15.9
1.6
16.3
15.7
1.6
1.8
2.4
2.5
1.9
15.1
1.6
2.1
1.8
1.5
1.5
2.5
13.4
1.4
1.3
2.4
15.0
14.6
Wb
1.9
0.9
1.0
1.0
1.2
1.8
0.8
1.4
1.2
1.9

CY of v
With va

EXPERIMENT STATION. 139

Specific gravity. Volatile
Water at 15.5=1. fatty acids, .
.8600 1.6
.85690 1.9
) .8604 2.3 .
43 .8600 1.4
8600 2.2
A5A 8595 2.9
B .8595 1.9
4 8655 14.8
‘JIA. .8600 1.9
"B S 12.9
.8595 1.8
.8593 1.4
.8598 2.0
.8606 1.3
.8595 2.1
.8650 18.4
.85685 1.0
.8597 3.5
.8600 1.3
.8593 1.9

seen that there was no room for question as to the
the sample in any case. With the exception of Nos.
7, 9, 10, 15, 21, 25, 26A, 46, 47B and 53, all the
e declared to be “not made wholly, salt and coloring
om the milk of cows,” and hence were ‘imitation
thin the meaning of the statute. The Commissioner
thirty-nine suits in consequence and secured convic-
instance, no attempt having been made to invalidate

of the Station tests.

reference to the milk analyses which are given on pages 119-125,
rites :

b of the test was to ascertain the exact composition of the milk from
€ows of a herd, as also of their mixed milk at times when similar con-
d were general _throughout the State, in place of special feeding or
on of cows, to ascertain just what the analyst or milk inspector
to find in examining milk. Probably nearly all of the more than
in the State were at those dates feeding very much the same,
allowing for the difference in breeds and some local conditiong,
0t the average quality of milk better than could be secured at any
Aside from the three Holsteins, the herd were all Ayrshires or
graded on high grade Devons, retaining but small proportion of

*
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MECHANICAL ‘SOIL—ANALYSIS,

(HODS OF MECHANICAL SOIL-ANALYSIS.

By Tuomas B. OSBORNE, Pu.D.

INTRODUCTORY BY THE DirECTOR,

It is a fact that* while the chemical stud
general results of the greatest agricultural
practical benefit is commonly obtained fr
special soil beyond the detection of some
or proving the relative deficiency of one
ments. In most of the cases where this Stati
make soil-analyses the results have probably disappointeq th
who supplied the samples. An obvious defect of the ording
chemical analysis lies in the fact that it can give at the
a very imperfect or one-sided view of the nature of the s
Two soils may agree fairly in chemical com
extremely in their fertility.

e a record of results so far obtained in

i .'Df parg(ia:slei i}::t have been recently employed for
o ‘1; exl:ec'hanically into clay and various grade:s of sand
- w to the adoption of a method suitable for
d ao‘f"u(e}onnecticut soils. Tt was at first propf)sed- t,o
E f three methods, viz: Schene’s, Hl]gfi,l.d S
-Pansondi(;ied by Dr. G. E. Moore. While awaiting
8‘:nr:)li(') Hilgard’s elutriator, and the arrival fr;)ldee:;
I(ene’s apparatus, the third above-narr.led r‘net o :von
od. It is described by Dr. Moore, in his pape ;
;s,” in the final report of the 10th U. 8. Census, vol.

y of soils hag l ]
lmportance, very i
om the analysis of
deleteriousg ingredj
Or more needfy]
on has undertaken

position and yet di
Again two soils may be ab
equally productive and yet have very unlike chemical compe
tion. The physical characters of a soil—the texture, pon
tenacity, amenability to tillage, retentiveness for water, cap
ity for heat, ete., equally with the chemical composi
influence its productiveness and value, For a long time
counsiderations have been appreciated and various attempts ha
been made to take account of the physical qualities of soils.
late years much attention has been deservedly bestowed b
their mechanical analysis, i. e. separating them into varie
grades, according to the dimensions of the particles that
pose them. Such mechanical analysis is in most cases essent
to any conclusive investigation of a soil, it is especially importa
in studying the causes of the different value of those soils Whi
chemical analysis gives nearly the same results. .
These reasons have led the Station to undertake a thorot
study of the methods that have been recently employed 1
arating soils into their mechanical elements. The results alre
arrived at are very promising. Dr. Osborne has develo
new system of Beaker-elutriation which we think is a dist
advance upon the older methods, as respects simplicity of &
ratus and procedure, economy* of time and accuracy of c(} ]
sions. It is hoped that in future Annual Reports results of

useful application of this method to the study of our sofls 8
find place.

D appafatus consists of a s.et of me.tal s:e:e:eswl‘:g
of 3, 1, 0.5 and 0.25 mlllerle.ters @afﬂﬁ: y Gaﬁry_
v a cylindrical glass jar of 36 millimeters caliber, o
ateral narrow tubes at intervals of 10 cenmmetirs'v: .
ped or closed at pleasure by medns of rubber tu

§ process the soil is weighed out, boiled, a'nlii‘ afze;
h sieves all portions coarser than } of a .11111‘ lrrllevz ;
is placed in the cylinder and water added.tld 1& :hen

eters above the upper side tube. The cylinderis e

. a rubber stopper, shaken violently, set u‘p as ne t.Jesy

possible and the soil allowed to settle for 5 fIinmu di.-

de tube is then opened and the water and' ne s,eb s

m off. At intervals of 5 minutes the other suiled ttlll]e:e

unccessively. The cylinder is then‘ refilled, a.;l g

8 are repeated. 'The process 1s conmnl.led unt‘1 no &
nin the water drawn off. The sed,l,ment 1emau3:n§

hder is called by Knop *fine sand,” that deposite

i « »

ailgzl;gse C(i?x:l.s Report, calls attention t,? the fact::1 th::;

nd” thus obtained by following Knop’s .n}et{h()se‘:t]e
nite grade, for the reason t‘hat as the partic ezlshence

nually collide and interfere with one another an o

ide with velocities strictly depending ou their di
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sions. The effect of these collisions will
and size of particles in the liquid, and sir
and size constantly change as the subsid

i rill remain in sus-

| ain deposited, but some W
" aogf a considerable part of the finer ‘matter' of tl}:e
%y pouring off these suspended particles with the

Val‘y Wlth the 3
1ce both theip 0

o P A 3 diment acain with clear water as before,
size of the particles collecting in the bottom of the cylin%ed:f ratmg{tihi seml‘tides irgi spmifng: TR
necessarily be far from uniform. ‘Dr, Moore obviateq thi:" n ofOn Oﬂtinuin“ pimlliobesoriu o7 1o
culty by repeatedly working over his sediments ip Knop's di B onc 3

Cy]

der as long as any further separation took pl
scopic examination of the final sediments, he founq that o
sharp separation had been obtained. These Operations, i
effective, are so exceedingly tedious as, in our view, to make ¢
method impracticable for extended use,

On attempting to operate Dr.. Moore’s
became evident that nothing is to be gained by limiting gq,
mentation arbitrarily to any particular intervals of time op sp
and it appeared probable that all desired separations could
most simply and easily effected by Systematically repe
decantations from beaker glasses with frequent use of the mi
meter to control the results, -

Attention was therefore turned to this mode of working, ai
experience thus far indicates that the simple method, which ¥
may designate “ Beaker elutriation,” is not inferior to any yet pr
posed as respects accuracy and convenierice, ‘

The principles on which this method rests may be gathere
from the following considerations :

When a soil is completely suspended in water by vigorol
agitation, particles of all the sizes present are to be fo
throughout the entire mass of liquid. When subsidence ta
place, the larger particles will go down more rapidly than tk
smaller ones, but some of the small particles that are near tk

bottom will be deposited sooner than some of the larger org
which have a much greater distance to travel. Thus, indepent
ently of the fact that the large particles in their descent are S0
what impeded by the smaller—the smaller being at the same G1m
somewhat hastened by the larger—the sediment that reaches v
bottom at any moment is a more or less complex mixture of 5
the mechanical elements of the soil. The liquid, however, ”‘b,o
this sediment at the same moment will have completely dePOSII
all particles exceeding certain dimensions, or hydraulic VA1
determined mainly by the time of subsidence.
If now the aforesaid first sediment be suspended in pure
and allowed to subside for the same time as before, the 1318%

be found that the soil has been separated into
ace, and, o mia oon '
: Jt that in this way a separation can be made, b}lllt ‘1t
i ¢ so clear that such a separation w01.11d be s arp
poses of a mechanical soil-analysis. ' If for in-
7 pl:,}pn is to be made at .05 millimeters diameter, it
talzt?yl(:'epéated decantations all below .01 'millimeter
out of that above .05 millimeters, but it may nog
bable that all below .045 millimeters can be remove
i bove .055 millimeters. :
mﬁ:;n{;ee zasily attained, however, if the following
?ai‘iio? of the subsidences suc.h that the lz’qu}zld
e first few times shall contain nothing largef' t?lan t1 e
meter. Then decant into another‘vessel,.tlmmg the
o that the sediment shall contain no.thmg smaller
sen diameter. This can not be done without decant-
t is larger than the chosen diameter, but jthe gre'ater
icles greater and less than the c.hosen dlan}etel can
d an intermediate product obtamfzd, the diameters
ficles are not very far from that desired.
for first removing the greater part.of the coarse
in the fact that as they rapidly subside .the5'r drag
hem much of the fine material, and render it dlﬁic'u.lt,
arp separation in their presence. If then \évedbem tui
ral principle that repeated subsidences an : lec:;r‘l a
¥ timed will gradually remove the fine par?w es from
nd also the fact that she removal of the particles much
I much below the limits of any desired grade, .greatly
e separation of that grade, thel:e will be no dlfﬁcullty
r satisfactory results after a little practice. In de-
18 method, we proceeded as follovsrs: : i
2.—Unless care is used in selecting the portion to be
siderable discrepancies are liable to be found bet.ween
yses. We usually prepare several pounds of air-dry

brocess, it ghe .

k.
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FYhen no more «gilt” can be easily removed from the
thout decanting sand,” the decantations are made
mrent vessel and the subsidences so timed as to remove
ossible of the “silt.” By using a little care at least
s of the “sand” is thus obtained free from “silt.”
of the “sand” is mixed with the greater part of the
h has been decanted into the second vessel. The size
lest particles in this vessel is determined with the
to make sure that its contents are free from “dust”’
ually will be if, after settling for a few moments, they
ater free from turbidity.
thus separated the soil into three portions, one con-
d, one sand and silt, and the other silt, dust and clay.
ad silt are separated from each other by repeating the
‘and decantations in the manner just described.
yay there is removed from the sediment, on the one
ion of silt free from sand and dust, and on the other
ion of sand free from silt. Thusis obtained a second
te portion consisting of sand and silt, but less in
the first and containing particles of diameters much
y approaching .05™". By repeating this process a few
intermediate portion will be reduced to particles whose
s are very near .05™™ and which may be divided between
silt, according to judgment. In our work the amount
ways been very small. As soon as portions are sep-
which the microscope shows to be pure sand or pure silt,
s added to the chief portions of these grades already

““fine earth ” by passing the soil through a sie
mesh t(.) remove the gravel, ete., mix asot,horou
as possible, and weigh off for anal-yéis thirty or,
sma!l portions from different parts of this sargn a]mS tokeniy a
Sifting.—The weighed soil is at first stirredpu& i 4
ce. of water and then thrown successively un Op W~lth 300 or
cular holes of .1, .5, ahd .25 mm. diameter res (leoctl'] b '
of Wa.ter and a camel’s hair brush are usedpto ks Affugj
ma.tena] to pass through the sieves which, tow C-ause ol thE
agitated under water in a shallow dish so th;t theald'sl 'th-e last, 4
The ﬁnest sieve should be well wet with water (S)Ol‘ o e
face :)ust before use. The finest particles which -n po Iower-
turbid are easily washed through. The turb'?nder th? ¥
Sfeparate from the clear water which comes off \;.thWater .
tions that pass the sieves. The turbid water uls‘ e
amount to more than one liter. ually GO
Elutriation.—The separations made by elutriati
been mostly confined to three grades, the dia B .have 203
are from .25 to L0680 e 05040 .OIC"“"’; a;d .01 tomoeiszIS ;‘f "3
ent. conv.enience of description, we will call tho.se 01'
}:)a5v1ng diameters between .25 and .05™™ sand; those {))Z:
mm 114 ’ :
;ﬂaya;r-ld 0172 silt; and those below .01™™ dust (or dust an
A - . . . spys
# meftiil i:;h?ietc:r;)tljd 1}32:} tf;;(;mset(;zl es:lfttmgs has stood a sh
’ , and on further stan
ing lorzg enough to form a slight deposit, is again decant
and this slight sediment is examined caref,ully w.}th the w’v.‘
scope, when if the first subsidence has been lone enough, r
found to coneist wholly of “silt” and ¢ dust?” anod is free’ "
f‘ sand..” If “sand” be present, the subsidence of the turbid li N{
18 continued until no more “sand” is to be seen in the sedime 0
As t?e "‘ sand ” subsides rapidly there is no difficulty in free'-
the hqul,d first decanted, altogether from this grade of particl
The sediment obtained in this way contains all the «ggand” an
also some ““dust” and much “silt.” As only “dust” and tB
ﬁnest.“ silt ” render the water turbid, the sediment is stirred up
_feW times with fresh quantities of water and decanted after St8F :
ing long enough to let aZl the “sand” settle. When the wate
fiecanted is free from turbidity, the last portions of the soil pas
ing through the sieve with the clear water are added to the
ment and the decantations continued so as to remove most @

ve of 3 milljp.
ghly ang unify s

—

ame process is applied to the separation of silt from dust.

the silt has been removed from the dust and clay, the

er containing the dust and clay is set aside and allowed

a cylindrical vessel for 24 hours. The vessel is filled to

 of 200mm, According to Professor-Hilgard, whose direc-

ve followed substantially in most cases, the separation
from clay during a subsidence of 24 hours, will give
sufficient, accuracy, although the clay then remaining
 will not be entirely free from measurable fine particles
or .002™™ diameter.

kers and small quantities of distilled water are used
T the decantations, as thus the duration of subsidence is
Hore decantations can be made in a given time than when
- 10

3
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; » method. In order that the several elutriations may

ompared and that the variations arising from the sift-

s and clay-separation may be eliminated, the results

ow have been calculated in the following manner: The

~mount removed by the sieves was carefully determined

trials, and the difference between this average and the

smoved by the sieves in each analysis was noted. When

the average amount remained on the sieve, the noted

as added to the coarsest grade separated by elutriation,

' remained on the sieve, the difference was subtracted

. orade. It rarely happened that less remained and then
w hundredths of a per cent. for the chief source of error
» arises from the difficulty with which the last portions
h the sieve. These last portions .consist of particles
meters nearly the same as, or in some directions even
n the holes of the sieve, and hence the differences due
perfect removal properly fall on the coarsest grade
to elutriation. All errors due to incomplete separation
y fall on the finest grade, and therefore this grade,
h the clay, is here calculated by difference.

]argel: quantities of water are employed. Beaker
capacity are convenient for the coarser grades but;S 'Of' *bout
to use larger vessels for the fine, sédimellts’ fro " e
w'ater accumulates that cannot be thrown awa o hichEy
with the clear water, from which the coarse s ﬁ,' a2 be dg
completely in a short time. N Settien
It i.s best to keep the' amount of water as small I
working out the dust since loss is incurred in usias e
quantities. e
Measu{'ement of the Particles.—The measurement of
c.les requires a little practice on account of the co f t'he
sioned by the organic matters and mica. One soonnl el
ever, to distinguish between these and the quartz rea.-l‘ns, 3
average diameter is properly taken as the standurd, 3 CIWZS
deu.armme the size of particles in suspension we have. foun
venient to apply to the surface of the liquid a small glas: t l:)
such a way as to take up a single drop, which is transfe: i’{)
the g.lass. slide. This drop will contain the smallest articil'e 3
t.he .hc!md. To obtain a sample of the coarsest pfrticle:aw
liquid is allowed to stand long enough to form a very slight
ment, and a portion of this sediment is collected with tg;m
.tupe. .To determine the diameter of the particles in a sedi ol
it is stlrreid up vigorously with a little water and the pipette
once .'?Lpphed to the surface of the water. The drop thus ta ? it B v ey e
Z(;rltha;n; d_tit::ei[:a::le}ﬁ?mle& : On decanting off the greater - amn N e e
g oe paltlcles remain at the bottom of th . i i i i e
beaker and may be easily examined. ; ) e 055 e i
Time..—The time required to make the separations above de e i : - - —
.scrlbed, 18 about two hours for each, so that an analysis inel
ing the siftings, is made in five or six hours, exclusive of the tim
necessary for collecting the dust and separating the clay, v

OE SOIL, GARDEN OF EXPERIMENT STATION, Not BOILED.

Two Elutriation-products.

100.00  100.00 100.00  100.00  100.00

mum differences above amount to 1.1 per cent. of the
lhe subjoined analyses we have three elutriation-pro-

which a subsidence of twenty-f - g : 3
e B i e o o 2.2 e .
allowing them to subside completely, decanting off the clea ¢ - No.18. - No. 14. No. 15.
Wiler) o far as possible, rinsing them, into a weighed platinufl SIOVeS .. ... ....------ 48.82 48.82 48.82
dlsl.], and igniting. Care must be taken in cooling the igni ed -::: --------------------- figi 323? iz;:
sediments as they are exceedingly hygroscopic. . y dlﬂerence)- .65 1.82 8.37
ition of the soil---.-.--.--- 6.83 6.83 6.83

Beaker-Elutriation of Sandy Soils—The working of this :
method is illustrated by the subjoined results of 1‘epeated analy® ‘ ,’ 100.00 100.00 100.00
obtained on sandy drift-soil from the garden of the Experin ‘ v | )
Station. These are the first analyses made while acquiring exp

t of Boiling.—As it is now generally considered in-
to boil a soil for some time before subjecting it to
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.mechamcal analysis, a number of analyses were maq

ing the samp.les for 23 hours with water substantialle "3 A

mended by Hilgard. The results-obtained are as foll(;vwa
8

SURFACE SOIL, GARDEN OF EXPERII\IENT STATIO\I

of boiling gandy soils is furthe

S re n‘

ipstances:—

SUB-SOIL FROM EXPERIMENT STATION (GARDEN.

B()iled

28 hours. Two elutriati ;
g lutriation-products. Greatest differenc

oty ¢ 22y N X Botied Botied %'oﬁ%‘d‘
o No.6. N Yot Boiled. oiled. ¥

Removed by the sieves _._x_ 47.71 i ;'7 f;'%’ Ii‘_" 16.  No.y B e 41.60 39.33 - 39.33
35 .01 ' ; ; LA anay 35.93 32.35 32.95

------------ 33.34 3285 32.84 31 ‘ ! L e ;
. . 3147 39 i a8

AR Ly i) L s 12.06 1256 1256 13.93 1: BT 12.13 10.32 1037
Loss on ignition of the soil__.  6.83  6.83  6.83 6. s; 315 14 Qfforence) .- -- - -----=--- 5.24 8.29 .64
. g 83 6,83 o nd ) - -t 1.02 5.63 5.63

10000 10000 10000 10000 10000 " T 4.08 408 a0
100.00 100.00 100.00

Three. elutriation-products. Greatest difference 2.3 per '
Y cen
8aNDY LoAM FROM DuruAM, CONN.

Remored by theglovs ... Reamdtifag: e
.05 .u; ------------------- 20.40 21.34 20.59 No. 12. _No. 10.
¥ e e S 12.44 10.13 11.66 - ; Not boiled. Boiled ’23 hours.
.01 0 (by difference) ... _._.___ 12.56 s gt Removed by sieves.. ~ 16.19 14.07
Loss on ignition of the soil _........ e S on 12‘10 - 29.52 25.10
: 98 C 93,17 2312
100.00 100.00 100.00 10 o oo 9.65 15.42
i ~ Clay (by difference) - 1.617 2 49
% 19.80 19.80

Loss on ignition---..

———

100.00

—

independently of *“dust,” in the product of .01 to 0™™ diamete;i :

- Comparison of results on soil boiled, soil not boiled and G
szmplg{ pestled.—The effect of boiling on the surface soil of
.E?(penment Station garden is most clearly seen from the
joined comparison of the averages of the foregoing more detaile
analyses of that soil. v i .
: No.-29 is an analysis made on a sample of this soil not boile
in which the sediments were, at the last, worked under a
rubber pestle by gentle pressing down (but not grinding aroun@
80 long as such treatment appeared to detach zmay fine ;article!-

The figures for clay in the following ‘statement are reckoned B
d}ﬁ'erence or loss after the other ingredients had been obtained b
direct weighings.

ses of these sandy soils show a very decided increase
ity of particles smaller than .01 mm. diameter at the
hose coarser, as a result of boiling. The surfaces of
particles which have been boiled are seen to be
d of a lighter color than those not boiled. The sur-
unboiled grains are coated with a film of fine material
 them probably by clay. When these coarse particles
not been boiled are violently stirred with water for
ne no fine particles are detached from them, and a
mination under the microscope fails to reveal in any of
nts more than-=an occasional grain exceeding the .05

SurFAC : Ay
By gy, Raxtespersr Sramios GEBDRN. ; ¢ 80 much as .01 mm., or the .01 limit by .005 mm. It
fobe efore appear that these small particles thus set free by

Av. of 4 1y No. ¢ AV 3an
Bo&}{?m Lo o % OrNotB
g are really a part of the larger ones, and gshould be

Pestled.

I;:move(;})y sieves_ ... ... Ll ] 4707 48.82

:0'5 0:_‘ ??Z‘g 2122‘; such in a mechanical analysis of these soils.

B s Lt R g g i the pestled soil No. 29, there is a gain on clay and a

Clay (by difference) .--......... 275 2.00 05-.01 mm. sediment of about one per cent. as com-

Loss on ignition ... ..-cevomene 6.83 6.83 L the unboiled soil, but as the intermediate grade is quite
0 both, the difference is not due so much to scouring of

100.00 100.00
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the sediments as to their unlike separation. In f
was seen to release very little fine matter f;
first elutriated. . L
I
$0t22 a;alyses that follow the soils were simpl
f‘ﬁ;l . 36, anfly Loam, Drift Soil, Deer River };\IpeStIEd' '
: Ny good soil when treated with stable manmé v I
« 3 o ) . ki |
Rive(:‘. ?]:;; t ‘};l'ovzlmg Sand,” Alluvial Soil, valle
, Eas indsor, Conn. Twenty-fi
i Win ' | y-five years
liicts (.)f' this soil, which had been ¢ skinnZd ” by '
;)creg (:I;’]]ct:l rye until the yield was reduced to 8 to}l((})mll)sm}?t
In two or three years, were lyi e
i 4 ‘ s, were lying waste a i ;
uations drifted with the winds, but having bottorgdx 1: o
-water ag |

depth of a few feet were readi ;
ey hini) ere readily reclaimed by means of cloye

No. 39, “Clay Soil,” East Windsor
to pass for clay. .

ts which fit together accurately, the upper part
o the lower. This gives opportunity of cleaning the
. The interior is carefully turned to a hollow sphere
ensions indicated by Hilgard. The glass cylinder is
. a collar which screws into the body. The grated

ast from Lickel bronze and patterned from a drawing
sished by Prof. Hilgard. The instrument has two
with broad feet, cast as part of the body, and the lat-
fully planed so that the instrument stands vertically
upon a level table. A glass reservoir is attached as
by Hilgard, and this communicates with a constant-
ank, The rate of water supply is regulated by a
ilgard recommends. Motion is communicated to the
s by means of a pulley at the end of the axle which is
“to a water motor. The instrument thus constructed®
entirely satisfactory, having been in operation for
 without serious leak or wear.

act, the Pestls.
1)
b Sedimeg |

¥ of C-Onnect |
480 considergl

An alluvial silt go fine

g ] Sang% Ié(()ianL Blmlvi]jng&?aud_ n Cl%y Soil,»
. Jmm_] . mm ik 0. 38, 4 x A .
G S o S L.57 1.18 o- iy Sandy Soils.—The following tables give analyses
ORPE e ST 2?;3 3.44 :' by the two methods of beaker and churn elutria-
i S e T i j 12.86 1.22 nples being alike prepared by boiling for 23 hours:
ol 40.77 68.62 6.81
L L ECE S 8.38 y
AR IR 8.07 :";6 69.11 _ SOIL FROM DXPERIMENT STATION GrARDEN.
Ol s . 5 o ARG : -30 11.83
Ijos}.; 1 1.1;11-;;- ------------ 2.00% 0.95% 9. g7 Surface soil—boiled 23 hours.
ition - .. __ i ; .
7 e T 3.06 2.60 Churn Elutriation.  Beaker Elutriation.
s N VIL. viiI. Average of four analyses.
98.90 99.92 100.54 ved by sieves.. 41.77 41,77 47.11
* Direct B .- aa 22.06 21.95 20.75
Compars. TSR 11.20 11.62 11.18
8 ST
parison of Beaker Elutriation with Hilgard’s Churn (d'- ------------ .82 9.14 10.72
triation. y (difference). ---- 2.32 2.69 2.15
i o o 3 on ignition. ... 6.83 6.83 6.83
elutriator ; R , 1LY L
ator employed, while differing somewhat itf8 10000 100.00 100.00

detai i :

H‘i‘i;iidof( Xs construction from that originally described by P

il t,;ou m. Jlour. Scl.Z Oct. and Nov. 1873), closely follows
P in all essential points, and has very nearly the sam

Subsoil—boiled 23 hours.

e s
Churn Elutriation.
X X1

Beaker Elutriation.
20. 21.

interior dimensions, : .
nickel bronze so Zs tfh:e?()dy e lnstrum'ent was oash ; by sieve_ . 39.33 39.33 39.33 39.33
bearing the grated win sist the wear of sediments. The " .......... 33.61 30.83 32.35 32.95
with greased cotton likegtsh PAsseS itrough RAGERE bag PaC L s 1350 10.32 10.31
sther snd ja corer & ose em_ployed in steam engines: 1T Oy T 7.05 8.11 8.29¢ T.644
Wt AR aata y a cap which screws water-tight over . A T 5.02¢ 5.40¢ 5..63 5.63
. By these means leakage is entirely preve" guition.. ... i 4.08 b SR

100.00 100.00 100.00 100.00

J
ust above the axle the spherical body is divided horizontai

» M. Beers, machinist, New Haven.

By difference.
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aggregations of extremely small
h broke into dust” under the pressure of the thin
ver, The sediments were then gently crushed or
1o beakers with help of a soft perforated rubber stop-
y glass rod for handle), grinding together of the par-
ose mudn as possible avoided. This pestling was con-

b addition of clear water as long as it occasioned

The§e analyses agree quite as well as coul
such different methods. g 3 ke oo
According to Hilgard the restlts of d
usually agree within 5 per cent. of th :
Greater practice in working the; chur ;
ex'la.ble us to obtain more eoncordant n'
gl\rrlfe}n, which are first -atté.mpts. e
e ¢ i i
i l:)}rfn{)):;‘;:eor] 1we‘th.mk sufficiently demonstrateg .
SR i r elutriation may properly assume e u 1that“
ol attema(;y of separation, with that of Hilgarqd v
it With}()) stwere r.nade to use the churn elutriat.or
not succeed in obltlailﬁrr;;v‘zgisil"g)’1Elomng’l e H“gal‘d?lvlve
i : 'm results—evi .
inglgﬁ?‘l}? iznﬁl:ontmued c.hurning of the soil h(;sntiz :’:;aus
B S-T'nd grains that has been shown to be :S
e de?il ing, and there is consequently a contin
R liioh ‘very of fine material throughout the i
sy solixl v:ic;}:'irl?ove all the fine material even on a b
SRS 'ehchurn elutr'iator, but after some hours'
s ronn b\:lt tlhe water 18 50 trifling that the error d
ot Shows}; i .neg ected. le}l‘OSCOpiC examination of th
Sy toligOOd separation indeed.
matter in order to .ave' water very free from any suspende
maintain a uniform current. It was foun

d be €Xpecteq ol

plicate churp elugy ;
amotlmt of the sedl'
elutriator will q o

centages thap th

nboiled soil were subjected to the same
f the analyses which follow shows that
entical results are thus obtained on this particular
it be boiled or not, and indicates that the sediments

1 to their elements by gentle pestling alone.

» stated, simple boiling for 23 hours failed to break up
this soil to any adequate extent.

oined percentages were obtained in elutriation of dif-
ons of the North Haven clay. The loss on ignition
No. 27 all the determina-
on one sample.

mples of the u
Comparison o

ned in a special trial. In
pt loss on ignition, were made directly

is reckoned by difference.

Brick Cray, NorrH HAVEN, CONN.

B - NotBolledi——— ~——DBoiled 23 hours.——
Churn

Elutriation.

— Slightly Not
Pestied.  Pestled.
XIIL.

No. 28. No. 26.

—— Beaker Elutriation.
—_-Thoroughly Pestler.-

A

No. 4. No. 25. No. 1.

necessary to use distill

Wity labomtore(ﬁl vlval,]ter for the low velocities, as the pip e 4

tha i ¥, although apparently clear, soon clo Sifting. 3.41  3.27 3.49 3.49 3.41 3.3
Esl op-cock. 3 >0 - 1.61 1.50 1.29 1.42 1.41 1.21
utriation of Cla, : . B og24  2T.21 | 27.02 26.36 3046  28.27

ey S Sl 4 . : i 8 . .02 6. 5

to tenacious ﬁne-textfre‘:/d OZ’ZI& In applying beaker elutriatiiiuuyuuuuuu_. ik i
ment had to be consider soils the matter of preliminary treaf 2 10.15 1.92
nsidered from the outset since Hilgard foun! - B.¥o i
100.11 100.00

that hi . X
by zn CglmalnS :1_1;5}1]'13,1;01‘ gave no concordant or satisfactor)
ing ” of the ﬁr}:er Sld-out long boiling and subsequent *knea€
one oceurring at Ne lgllents, The first clay-soil examined is %
in brick manufacturor r Hav.en, Conn., which is extensively Us&
in color, the lum sel; The air-dry soil analyzed is reddish-broWe
crushed with easepbetave but moderate coherence, being MOFC
with acids, and is f '_V};'een th? fingers. It effervesces moderats
soil was b,Oiled 93 u}fl 0 high temperatures. A sample of
elutriation. On 3 hours and subjected to sifting and to bed

4 examining the sediments microscopically it VS

tice that the figwres for the first two grades agree sub-
' throughout. The sediments .05-.01™® in all the thor-
estled samples, boiled or unboiled, accord to within 1
The churn-elutriated sediment is 13 per cent. higher,
tly pestled sediment is 4.7 per cent. higher than the
€ of the thoroughly pestled sediments of the same grade.
No. 27 the two grades .01-0"" and clay were carefully
over until their separation was carried to the furthest
able limit or until the clay contained but a trifling propor-
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DeER RIVER, TLewis Co., NEW YORK.*

tion of m . .
easurable particles. Professor Hilgard j
S lnsiqt
SUS
—_— Churn Elun.

S i
ome soils at least 30 hours lively boiling and re
: pe

of the finer sediments is indispensable for repeateq p, Beaker Elutriation.
plete separation. Th ; or their regg : 15 grms. boil’d
AR YRR . ; € comparison between No 9n Ol]ably_ B 30 grms. boiled 23 hours 93 hours with
ot one o be A1. ™ 3 { [ Not poiled but thoroughly with 830 c¢. c. water in 600 c. c.water
of pestling vs. 23 ho allc)el vs. churn-elutriation, sq mand : pestled. 14 liter flask. in 1 liter flask.
. ur M H LA I q
With e;ceptioh of tlls‘ oiling and subsequent churnj teh ag };g(&z’ Nl(f,)?)ll 1\11 ?325 ng ?34&; 157115;31'
he . Ing % e 4 . . o ‘
water-worn quartz crminqd?y’ 310 sediments consist G%s;; 5 _ 17.96 18.41 18.12 18.83 19.32
ke = 9 5 al’ .
shoesiabl the soll from the: in all respects except size Ml _ 25.26 26,04, 2142 19.40 24.66
inis fnohibariaities 1e Experiment Station garde > SHE Bis 2200 84 383 24.25
river, d . _uvm,l deposit in the former bedzf tl ol S W e ey ot
i » deriv ed from the same drift which consti ¢ Quinng i i b s Fase
xperiment Station garden stitutes the soil o B oo e 3Ty
i 98.73 100.00 99.75 100.00 100.00

alyses plainly demonstrate that for this soil pest-
Jfer treatment than boiling. Pestling gives 20.42
aterial larger than .25™™ as the average of two
et < that differ 1 per cent. Boiling for 23 hours
 fragments of shale and slate to the extent of 2.5

In case of N

0. 27, the sediments .05

B T ; 8 05—,

further divided into two grades 5-.01 and .01-0 wepg'
t=] .

is as follows:— The more detailed ‘

Brick Cray, NortHE HAVEN, Conx

Removed by sifting

ig:gg' S B R T 15 grams of the <oil are boiled in 600° of water,
G R T sams are boiled in but 350 of water, the scour-
0!—005--'_  two trials, to 5.7 and 6.5 per cent. respectively.
B0 0L IO S T WG R pent, .25-.05™", i8 remarkably alike in amount in
o et R ns, the extremes differing but by 1.4 per cent.

tes that in boiling it yielded as much to the finer
ned from those coarser, or else that it consisted of

The soil next examined was a cl 100‘11. ,- for.—This very superior soil was selected for mechanical
clay loam from Deer River, N e Director was formerly for years quite familiar with its quali-

of very differe
nt. ch ile
S B R e aracters, containing a considerable cropping as well ag with the geological elements from which
orn fragments of soft and superficially d

grated Wit phak the sample was taken, some 25 years ago, thig land was and
y rocks. On this account it serves well for stud;

the pr s had been capable of yielding 30 to 40 bushels of wheat
rocesses that may b : anure. 1t had llent dmitted of i1l
eu . ad excellent texture, & mitted of easy tillage
mechanical analysis. g #od In the treatment PIOHSEE. ’

was naturally well drained by the admixed and underlying
retentive of moisture and suffered little under drouth. It
- a high repute. The oil lies at the confluence of the Deer
ver and is an alluvium formed partly from the granitic drift
cent higher 1aiid and partly from the disintegration of the soft
or Silurian that overlie each other in a long stretch of terraces
ard. Through these rocks Deer River and other tributaries
 cut deep channels, and the soil contains a considerable pro-
orn gravel stones up to 2 inches or more in diameter, but com-
inch in thickness, with well-rounded edges, derived from the
' the Utica Slate, and the Lorraine Shales of the New York
- an analyzed had been freed by sifting from material coarser
‘and contained 5.4 p. c. from 9 to 1=m, 6.3 p. C. from .1 to .5™™,
to .25mm,

v difference. All other determinations are direct.

*1 have not

chum-elutriation.attlimizted.to employ kneading or pestling in connection
once, preliminary to el evident that the pestling of 15 to 30 grams of 5%
ready criterion for dec_edfltnat}on, is objectionable, because the operator =
up aggregated particl 1 mfg. e?ther when the process has gone far enough
bingments OF oft ro;i o ;ml, or when it has reached the point of
sediments that have 01;0 " knead. and work over in the chum‘elutri&l
beaker elutriation pestli R assed it, would be effectual but very tedious
that have been alread ing is much more easily applied to finish the 8€¢

ready obtained approximately pure, and the turbidity P

in the small port
ions of clear W ‘
ater used, indicates the effect of -
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paper have been made on

quartz sand which suaff
5 ered n ider: o -
fact largely consist of colorleﬁs(:, S change, It Qe nalyscs to o vion b shie
$ e : Ss transparent quart, iy Oex / S Diair .
are intermixed with others of aHrown colgr tz grains, by o ely fertile Prairie Soil.
‘ PRAIRIE SOIL FROM MERCER Co., ILL.

y SOme tl"rmslu :
the Sediment : Boiled 23 hours.
S exe XI1V.

the .

edges and others quite opaque, and all

) Thoroughly pestled.
No. 33. No. 34,

“clay ” are y v 1 I
fromy i qul.te alike in appearance under the mijer.

/ e unboiled and boiled soils. To th Croscope, - 62 92 51
boiled sediments seén in mass, are whiter or © unassisteq e;e L SR 2.42 2.89 5.69
those unboiled, evidently the Plbs o ror lighter in oolop gy SRR 0601 -~~~ =~~~ 43.58 42.86 46.95
In the part removed by sifting of scouring of the sang gn o N 10 -~~~ ==~~~ 31.58 31.44 26.74
ata S0 hio seen, hiit. tione:die d many fragments of slate Of i -~~~ 5.81 7.40% 5.56%

etectable in the finer graq s on ignition . ------- 14.49 14.49 14.49
grade _— _— —
3 98.50 100.00 100.00

f‘lulddappeal' therefore that when the weathered s]
et r T 8
;"all ti Suce(;l to near 1™® in thickness they lose all ozh
and, dust or clay. The brown, partly tr *oherence g
opaque particles, are probably bits Ofﬁn,e f J 3 ansparent, pay
rock fr Wi -grained argi i
enzr f;)Om the Lorraine Shales. The fragments of t%ila.ceou&
'y le?.k up by the attrition of boilir:rr into tl T °H
. various dimensions from which the rock g5 the sand-grain;
In the sl : was originally for
PV ma.o'i -01mm s?dlme-nt; the scouring effect of e);)ulliltl,:
T ofn;O?ft and is evidently greater, as the friction ‘
1l upon each other is incre : ‘
, : ased by diminishi
VO'II‘l}]me of water with which they are boiled 7 nishiEy
e ma 3 a1 :
Al g :}tllzrtdeta;hed 1.)y boiling from the foregoing grad
and 10.6 per (,Z Ot OEOWlng’ which in the extreme case: are |
A | 2 ‘ent. above Lhe corres s : i
the unboiled but pestled earth pouding ones obtAliiu
The « ” :
il (;iltclay lznana]yses 30 and 32 as given above, was sepa a
The foll(.()]'_o ") by 2'4 hours settling of the Iatiar. g
soil, from Ogvmﬁ analysis was made on the fine earth of a ferti
tain,ed a. cono‘lzl 1 Onondaga’. New York, which originally €
in part fr Slhel z.lble proportion of slaty gravel and was derive
7 Low(;;n]; e Iln.lestones, slates and shales of the Upper Silutk
as it is in oe leV?nlan_ It is seen to be very similar in structit
geological character to the clay loam from Deer Rive
WaEear Soir, SourH ONONDAGA, NEW YORK.
X Beaker elutrid
Thorougl:)l.ys% i

te and
# Clay and loss, by difference.

, in a soil consisting almost entirely of matter finer
rning are quite insufticient to

m., long boiling and chu
roperly for elutriation. The cementing material in this

is evidently, to a large extent organic matter. The
ted sediments were all black. The first two sedi-
o other analyses were nearly white after pestling, the
ter in company with the finest mineral substance
ransferred to the last two grades.

 made thus far appear to justify the following con-
and silts of pure quartz or similar resistant material
hod and Beaker elutriation give practically identi-

oarse sands and silts upon whose grains finer matter
emented by silicates, ete., and with soils containing
etritus, the churn elutriator with preliminary boiling

ults too low for the coarse and too high for the finer
In these cases beaker elutriation with pestling yields
figures.
oamy soils containing no large amount of clay or of
e silt, as well-as prairie soils rich in humus, cannot
disintegrated by 24 hours’ boiling, but are readily

estling.
o. oives results in 5 or 6

Above 1mm
e 6.96 s o
.1—‘0 _____________________ s a5 elutriation preceded by sifting, g
G R RV T, % . .
.;r,_g: ______________________________ 511 se of 2 to 3 gallons of pure water, which in churn
R e i T i ‘

9.01 quire several days and consume 7 to 10 gallons of

.05-.01 +oi
e i 29.43

rd “found that practically 0-25™™ is about the lowest

water-current per second) available within reason-



wr”

a 0 IR‘JSL

ab]e.limits of time ” in his elutriator., Sucl
p.al'tlcles up to *015™™ diameter and hence t]h
sions cannot be conveniently separated by ol
b.eaker elutriation there is no difficulty i};
tions at ‘01™™ and at -005™m™,

6. Beaker elutriation requires no tedious hoil;
trez'),tment and with careful pestling of the SH;l'g
believe, as nearly as possible, a goo?l separa’cimeC v
cles and at every stage of the process carries ]'Olfl
stant use of the microscope, the means of test;VIL
its .work and of observing every visible pecur;g't‘

It is not claimed that pestling may not easil ;a“by °f S
any case a good judgment may be formed of i};sboﬂtoo o
extent to which it is desirable to carry it et
; . I.n beaker elutriation the ﬁocculatio;a of i
little inconvenience and does not impair thpartmleS
results. "
Further investigations are required on the fine 3
clays and of soils rich in humus. Such it i ol Of’
undertake immediately. " e
; Before concluding this paper I must acknowledoe
1ndfabtedness to Prof. Hilgard and to Dr. Moore fo%r' tl:x(;ya:s? ‘1‘
de:'ilved ﬁ"om their p}xblications and for the descriptions skle 7
and apparatus supplied by them to this Station, whicl 1,1
available for my work. ’ .
m;‘})lmg has not as yet permitted any extended study of Schon
od as practiced by Orth, Fesca and Wahnschaff, and we
only say, from a few trials in its use, that it is cerba,,inl opé
very serious objections, as Hilgard has pointed out. !

D old or crease, on one side. This is done
7 e paper so as to form a cone of an angle slightly less
o funnel, placing it in the latter, moistening and then
» suction when the paper will usually tear apart, leav-
rift from the vertex upward, across which stretches
(work of[lbers. If the sample has not been too finely
, may be filtered clear by shaking or stirring up
= and throwing quickly on to the paper so that the
“ticles will hold the finer and prevent the latter from
rift or clogging the paper. The break allows the solu-
off rapidly so that in most cases but three or four
ecessary to conclude the filtration.
d has given good results in crude fiber determina-
wv and bran-feed and with sheep-dung, which were
to manage by the usual methods.

S {-
ecpuent Carrieg ke o %

silts of less iy
hurn elum'iation.v

making 200d gou

or prelim
ents giVe
adhering ‘
it, in
he aceurs o

ocea;
y off
ATION AND WEIGHING OF SiLvErR CHLORIDE.

containing organic matter are often very difficult to
ver chloride, this precipitate at first running through
rds clogging the paper so as to make the filtration
removal of the preci};itate from the paper and the
of the reduced silver obtained .after burning into
, are operations taking considerable care and time.
it is better to allow the precipitate to settle and to
sater part of the liquid through a Gooch asbestus
recipitate is then dissolved in a very slight excess of
iter, the concentrated solution being thereupon made
with nitric acid, the precipitate will separate in a
hich after carefully washing by decantation may be
0 the filter and sucked dry with the pump without
nning through. If the precipitate be fused it is
flicult to remove from the crucible, but it may be
at which temperature% constant weight is obtained

NOTES ON ANALYTICAL METHODS.
By Dr. T. B. OsBoRNE. ‘

Firrration or Crupe FiBER. .

The ﬁlt:rations in the process of determining crude fiber are o
monl.y quite difficult and tedious, the acid liquids especially; cit
running turbid through a coarse filter or clogging a fine oncy
most cases these troubles may be avoided by using the fil
pump and a paper filter supported on a platinum cone and by P
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