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Tar CoNNECTIOUT AGRICULTURAL ExPERIMENT Starron was established in
dance with an Act of the General Assembly, approved March 21, 1877, *for
'zgn"rposeof promoting Agriculture by scientiﬁp investigation and experiment."
'he Station is prepared to analyze and test fertilizers, cattle-food, seeds, svils,
s, milks, and other agricultural materials and products, to identify grasses,
s, and useful or injurious insects, and to give information on the various
ts of Agricultural Science, for the use and advantage of the citizens of
ecticut.
All chemical analyses, seed examinations, etc., proper to an Experiment Sta-
that can be used for the public benefit, will be made without charge.
z done for the use of individuals will be charged for at moderate rates.
Je Station will undertake no work, the results of which are not at its dis-
to use or publish, if deemed advisable for the public good.
ples of Commercial Fertilizers, Seeds, etc., will be examined in the order
oi coming; but when many samples of one brand or kind are sent in, the
on will make a selection for analysis. In taking samples of Commereial
izers and Seeds for exami’natinn, the Station’s “ Instructions for Sampling ”
s "‘be' strictly followed, and. its blank “ Forms for Deseriptions of Samples”
be filled out and sent with the samples.
e results of each analysis or examination will be promptly communicated
party sending the sample. Results that are of general interest will be
imultaneously to all the newspapers of the State for publication.
officers of the Station will take,pains to obtain for analysis, samples of all
\mmercial fertilizers sold in Connecticut; but the organized codperation of
farmers is essential for the full and timely protection of their interests.
rs’ Clubs and like Associatious can efficiently work with the Station for
8 purpose, by sending in samples early during each season of trade.
8 the wish of the Board of Coantrol to make the Station as widely useful
resources will admit. Every Connecticut citizen who is concerned in
) f.ui'e, whether farmer, manufacturer, or dealer, has the right to apply to
tion for any assistance that comes within its province to render, and the
will respond to all applications as far as lies in its power.
I[nstruetions and Forms for taking samples, and Terms for testing Fertil
Seeds, ete., for priw'agzparties, sent on application.
Parcels by Express, to receive attention, should be prepaid, and all
munications should be directed to

AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN.

fatory and Office, in East Wing of Sheffield Hall, Grove 8t., head of College St.
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Report of Director:—

ERRATA.

Page 23, line 8 from tp, for quarter read greater.

Page 27, in analysis of 204 for 2 read 24.

Page 30, line 1 of first table, for $12.67 read $22.67.

Page 30, last line of same table, for $35.00 read $30.00.

Page 43, line 14 from bottom, for 21.77 read 21.97.

Page 46, line 10 from top, for 23.00 read 23.90.

Page 47, line 5 from bottom, for in read as.

Page 50, line 18 from bottom, insert * before ““ containing nitrogen.”
Page 51, line 13 from top, insert * before * containing nitrogen.” :
Page 53, line 4 from bottom, for 304 read 300. '

Page 68, line 11 from top, for plants read fruit.

Page 70, line 16 from bottom, for limits read limit.

Page 70, line 15 from bottom, for tend read tends.

Page 73, line 4 from top, for cent read cents.

Page 176, in descriptios of sample LXII add, and timothy, after clover.
Page 176, to description of sample LII add, sent by T. S. Gold, West C;Jrnw 11
Page 89, in analysis of White Ohio, read 79.05 instead of 78.‘.;5. 4
Page 90, line 2 from fop, for 11 read 13.

Page 96, strike out Ib in last column of table.

Page 112, note to table, for 143 read 14.3.

Page 112, line 7 of table, for LVIII read LVIL

Page 113, line 4 of second table, for 3.616 read 3.686.

Page 114, line 21 from bottom, for investigation read investigatione.
Page 115, line 11 from top, for Mercker read Mircker,

Determination of Albuminoids in Feeding Stuffs,. . Page
% Percentage of Nitrogen in Albuminoids, .. _' """""""""" 104
Non-Albuminoid Nitrogeneous Substances, . Wiatod o /e S e i e
Functions of Amides in the Plant, ... ... ., ................... 106
Saparation o Aniides from Afbominolds; o 4. W ls dciie. 106
A QU PRI ) R R i TR 107
R Waaa WA mhias. e R T 110
et eneawEat R e e R e e S 115
R TR SO IR Gl 12
On the Determiration of Nitrogen,......... : :::: RS S 8 S 193
Reagents,.eeunsesocnesnnninanns Iy VR R ER G 124
s S D 124
Operation, .c.....covve v, """ STl o
s TSI D 128
& b i A ntitbasatans o 3 R R 129
A R (U O 158
g it i Tetog, e bR 130
Tables of Anslyses of American Fodder and Feedi,;é .S-t.u‘ﬁ-‘s ..... 11;;);

embly of the State of Connecticut :
£ Tae CONNECTICUT AGRICULTURAL

':‘o,a.rd of Control o
he honor to submit the following

(gxT StaTioN has t

> the year 1879, the work: of the Statim has gone on
nterruption, and, as heretofore, under the direction of
. §. W. Johnson. He was assisted the whole year by
E. H. Jenkins and H. P. Armsby, by Mr. H. L. Wells
tand one half months, and by Messrs. S. L. Penfield and
edgwick, for Shorter periods.

1l Board has held one meeting and t
irteen meetings during the year, one at leas

he Executive Com-
t in each

xpenses and work of the Station we refer your honor-
o the appended Reports of the Treasurer and Director,
o this Board at its annual meeting held in Hartford,
1880.
ra gement with the State Board of Agriculture, and with
yval of the Comptroller, the printed report of the Ex-
‘Station will be bound up with the Report of the Board

altare, and will be distributed with that Report from the

‘ e Secretary of the Board of Agriculture.
ler of the Board.

CHARLES B. ANDREWS,
President.

Sy o

LIAM H. BREWER,
Secretary.
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TREASURER'S REPORT.

v

————e————
\

W, H. BREWER, in account with the Connecticut Agricyly,,

Lixperiment Slation. T

REecerprs.
Balance from last Report, ................ $463.28 L
Laboratory Receipts, .... ... e Fea i 492,35
From State Treasurer,........... ) 5,000.00

i ;enting his Report for 1879, the Director would remark

Sovar— 85 885.63? _
, Jce the Station and its work are still imperfectly known to

Paymuxts. ns of Connecticut, it is desirable and even necessary to
Salaries, ....... T i e AR U I P DR . $4,135.00 ere various statements and explanations which have ap-
Travelling Expenses of the Board, ......... 48.50 ‘in one or both his former Reports. Accordingly the
Stationery, Printing and Postage, ......%.. 168.23 i1l find in the fqllowing pages such extracts or repetitions
TR B T R G I previous Reports as will be serviceable for those who
Laboratory Expenses, ............... e L S t had opportunity to see the former publications of the
Miscellaneous, . ... ... o Nk o : 20.20 which, from having been issued in small editions, cannot
VBl on  Ramdico L s ca L R St Uy pplied.

resent (3d) Report covers the doings of the Station for
ve-month ending Dec. 31st, 1879.

jects and Uses of the Station, and the Privileges which
to the citizens of Connecticut, are concisely set forth in
ouncement which is to be found on page 3.

108t important subjects which have engaged attention at
n during the year 1879, are briefly stated in the para-
at immediately follow. Reference to the Table of
ill direct to their details and show what other topics
ered in this Report.

ry of Station Work.—As in former years the analysis
s has“been the leading feature in our operations.
red and seventeen (117) samples including nearly all
ies of purchased fertilizers used by our farmers, have
ler the scrutiny of the Station. !

:di%g Stuffs thirty-three (33) specimens have been an-
ly with a view to increase our knowledge of the
portant standard field crops of the State, viz., maize

$5,885.68

There is now due the Station twenty (20) dollars for chemi-"
cal analyses, and the bills outstanding against the Station are
estimated to amount to about five hundred and forty (540)‘,
dollars. The Station is in possession of furniture which cost one
hundred and thirty seven (137) dollars, and of apparatus, labora-
tory stock and office appurtenances, not classed as furniture,
estimated to be worth about one thousand (1,000) dollars.

WILLIAM H. BREWER,

ﬂeasurert 1.

New Havex, Jan. 19th, 1880,
T. S. GoLp,

Epwixn Hovr,

Avuditing Committee.
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also a small plant house. The want of these appurtenances
tually bars the station from undertaking any observations or

Eight (8) samples of Seeds have been examined as t0 the; ‘
1r
) ments on soils or plants under conditions at all resembling

purity and vegetative power.

Thirteen (13) samples of River and Well Waters have be “ eri
tested in respect to their fitness for domestic use. E i e which occur in agriculture. ; .

The study of Methods of Chemical Analysis used in tha  Station Bulletins.——l)uriug'the season of. 1879, from .Mal‘("ill tﬁ
examinations of fertilizers and feeding-stuffs, has received muc}? . ) ;ember, the Station has issued .10 Janed bu'lletms‘ W lcrs
attention and on subsequent pages some of the processes em. B o simultaneously sent to 83 daily and szekly‘ ner:‘P?«Pe
ployed or investigated in the Station Laboratory are describeq lished in Connecticut, and to‘th‘e SQCI‘etﬁY}ES of 26 dlsmers
for the benefit of chemists who are occupied with similar wop bs, and 31 Agricultural Societies Dolongine /b e t‘ate%

In connection with an investigation of the various processeé 4 se Bulletins were also sen‘t in exchange Eo a numbe]; 0
that have been proposed for finding the quantities of nitrogenoyg 3 Agricultural Journals in adjoining States. They hafve vee:n
principles in feeding-stuffs, Dr. Armsby has, at my request, pre. sively reprinted and thus brought ‘mdfﬂ' the eyes 0, afV e;ly
pared a critical account of the work recently done elsewhere in pumber of agricultural readers. lhe.%?»ulletmb of, the
respect to the Nutritive Value of the so-called Amides. on have been occupied with analyses of femh.z'ers and feeding

Dr. Jenkins has collected and arranged in systematic tabular | ‘and have served to put before the publilc, in a very-(:on:
form the results of, I believe, all the trustworthy analyses of feed- form, a good share of the most i@medlately g
ing-stuffs which have been hitherto made and published in ts of our year’s work and this a6 times when they would
America, with references to the original sources. rve a practical purpose. ;

This undertaking grew out of the necessity of bringing these rrespondence.—As in former years sitlarg.e number of letters
analyses together for the use of the Station in prosecuting its been written in answer to inquiries from farmers i g,:ard.en-
work, and the tables of analyses are printed in this Report for the with reference to the use And yalae of Sy Sihon vt
benefit of the many agriculturists in this State who are making s, and other subjects of agricultural practice. A pumber of
use of the information which chemistry is able to supply to the » inquiries and answers, having general interest, havg bee_n
keeper of live stock. Not only are the analyses given as origi- ed in the “ Connecticut Farmer,” and are reproduced in this
nally published, or in some instances with typographical errors Ort. | '
corrected, but in the many cases where it was needful, they have ns of Publication.—In my first Report 1 expressed reg}'et
been recalculated to a water-free basis, in order to make com- ur State had no “Agricultural paper of its' own which
parisons possible, d serve as the organ of the Experiment Station, and”the

Readers who may know of trustworthy analyses not here of weekly communication between it and the farmers.” 1
inc¢luded, will do a great favor by communicating them or refer- further that * while the Annual Report serves to p‘ubhsh
ence to them, to the Station. tailed results of the work of the Station, and while, by

The important study of the Relations of the soil to Water of bulletins and communications to the newspapers oy
which occupied a considerable space in former Reports, has not important results of investigations may be diffised, by A
been continued experimentally, during 1879, for the reason that cticut Expertment Station cannot reach its full efhclency
the Station is quite destitute of the means of prosecuting further every farmer in the State’is able to find in some one _publl'
work in that line to advantage. The results already reached and a ready means of learning prowmptly what is doing .the
published in the two former Reports have prepared us to con- of testing fertilizers, seeds, ete., and of asking Bh hene
tinue the investigation with the prospect of developing facts ed in its columns questions which pusld. oot be GRRICEE
and laws that may be highly useful in agricultural practice. Bub Or timely in an annual volume.” i

to continue the study of the subject requires a small piece of February began the weekly issue of the .“Connectlcut
inclosed land with an exposure unshaded by trees or buildings y’ an agricultural and family newspaper published at Hart-

0




12 13 !

he analyses of the first class are made on s:?mples under-
to have been taken in accordance with the printed Instruc-
which the Station supplies to all applicants. Here follows
- of these instructions.

ford, which has supplied this want. The “Connecticut Farmeyn
from the outset has accorded to the Station, every desired tacility
for publishing our results, and I haveraccordingly sent to that.
paper the manuscript bulletins and in return have been supplieq
with printed copies for distribution. " It has thus been possiblg ¢, 4
make our bulletins more detailed and complete and to publigh,
them more frequently and mere accurately than hitherto.

I must take this opportunity to express the hope that the «“ Qop. 3 Commercial Value of a high priced Fertilizer can be esti-
necticut Farmer” may meet with generous support both from the if the percentages of its principal fertilizing elements are
purses and the pens of all our citizens who are interested in tarm. i . 'Chemical analysis of a small sample, so taken as to
ing or gardening. If the Experiment Station is indispensable gy 3 represent a large lot, will show the composition of the lot.
a source of important information to the land-owners of Connege- ubjoined instructions, if faithfully followed, will insure a
ticut, the agricultural paper of the State will be equally needed - (,mple- Especial care should be observed that the sample
as a right hand to distribute that information to our citizens, and - - gains nor loses moisture during the sampling or sending,
to convey a knowledge of their wishes and necessities to the y easily happen in extremes of weather, or from even 2
Station. ' : é)gposlire 4o sun and wind, or from keeping in a poorly closed

S§TRUCTIONS FOR SAMPLING COMMERCIAL F ERTILIZERS.

>rovide atea cup, some large papers, and for each sample a
ait cad or tin box, holding about one quart, that can be
closed, all to be clean and dry.

eigh separately at least three (3) average packages (bar-
or bags) of the fertilizer, and enter these actual weights in
‘Form for Description of Sample.” ’

pen the packages that have been weighed, and mix well
the contents of each, down to one-half its depth, empty-
upon a clean floor if needful, and crushing any soft, moist
order to facilitate mixture, but leaving hard, dry lumps
ken, so that the sample shall exhibit the texture and
nioal condition of the fertilizer.

ake out five (5) equal oupfuls from different parts of the
portions of each package. Pour them (15 in all) one over
her upon a paper, intermix again thoroughly but quickly to
loss or gain of moisture, fill a can or box from this mixture,
tightly, label plainly, andsend, charges prepaid, to

Conn. Agricultural Haxperiment Station, New Haven Conn.

COMMERCIAL FERTILIZERS.

In respect to its terms, the Station makes two classes of analy- =
ses of fertilizers and fertilizing materials; the first for the benefit 3
of farmers, gardeners, and the public generally; the second for
the private use of manufacturers and dealers. Analyses of the =
first class are made gratuitously, and the results are published -
as speedily and widely as possible, for the guidance of pur-
chasers and consumers. Those of the second class are charged
for at moderate rates, and their results are not published in & &
way to interfere with their 1egitimdte private use. The Station,
however, distinctly reserves the liberty to use, at discretion, all
results obtained in its Laboratory, for the public benefit, and in 10
case will enter into any privacy that can work against the public
good. ‘

During 1879, one hundred and seventeen (117). samples of
fertilizers have been analyzed. Of these, thirty-seven (37) were
examined for private parties, and the remainder, eighty (80), for
the general use of the citizens of the State.

The samples analyzed for the public benefit have been sent i
from all quarters of the State, in most instances by actual pur
thasers and consumers. In some instances, dealers or agent
have sent in samples, and in a few cases, the Officers of the Sta-
tion have sampled fertilizers in the stores at New Haven.

e foregoing Instructions may be over-nice in some cases, but

are not intended to take the place of good sense on the part
86 who are interested in learning the true composition of a

.
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ons for Sampling, the Station furnishes a

he Instrueti
f Samples, a copy of which is here

fertili
rtilizer. Any mode of operating that will yield
a
+m for Description o

is good enough.
bui:;ler?;tero (i;l.z tf;ine, unif:orm and moist or’ coh
bl aJm tul;e, like a dipper handle, put well q
with great?eas,e footol; “ufflber of places will give g ﬁi?\vn in
fioce s Yool X b; dry, coarse articles, such as gl.(;uln ;am

i M la‘ﬁeparatmfl of coarse and fine bong
becomebdry 7 ;,h ruicles put up in bags or common ba,-parts
v e c;lutsuie. It is in these cases absolutelrels mays
i oMons bef‘orerz;g lly the coarse and fine, the dry anq thy nec?y,.
S mp 1mg. Otherwise the analysi.s will cee Moist;
The quantity sei?fhi ‘;V(;l i w];alue it is intended to fix Tl

. X uld not be too small. ) e
’:)Seﬁerrli):;g E’;{O:E, an.d has been carefully saz;l;gg t: ; Iiﬂateria
Lo mu’st be(; e;‘lW1§e and especially in case of g’musdngmax
less than l‘ec anically analyzed, the sample should One"v
b alszn'e quart. ‘ not ber
important that s ; -

the time when the fertiliz;‘mge;fl)'z::ig 15 Sho.uld be taken at -
be at once dispatched to the Station Lth » and if they cannot
served as to suffer no chano tion, they should be so pre-
Sl G ange. Moist fish, blood or cotton seed
R SEO:. alrlld lose ammonia, if bottled and kept in N
LA R OI; : }11) .?sphates containing much nitrogen will'
b s Moqteufso]uble Rhosphoric acid under similar
unless tigh’d}; bOttiedObuttheso mmsf‘ fertilizers will lose water
i ill gather moisture ;'rom th:l:i: a;gebimdes of poiach S \1"
servezse nfg::glzi 1111' ;he composition of a sample not suitably pre- 3
work s,erious inju:tlio:te-t]jny conclusions from its analysis, and
g either to the manufacturer or to the com-
It doub b
stock of bcfl?}?tzzsi‘n. happens that a purchaser on laying in his
the Station :o ana]e] tilizers, reasons that he will not then trouble
aside samples whi ife the goods he has obtained. but will set
AL adverlc1 he can set]d for examination in case the
to send all sam Iese 18910 thelr, qualily, - 16 18 always bett@
directly analyzeg (i' a:OOHCe to the Station where they can be
chemical change. prepared that they shall jkeep ,without

JUr g s

erent, artiglg
g it SN SRR Lo Tt

3 ForM ForR DESCRIPTION OF SAMPLE.
on
Rec'd at Station,. ... ieiiiobe

A D
3
s sent for gratuitous analysis must

gample of Fertilizer

ppanied by one of these Forms, with the blanks below
fally and legibly.

led out Form, if wrapped up with the sample, will serve

U

e a specimen of any printed circular,

with each sampl
t that accompanies the fertilizer

let, analysis, or statemen
d in its sale.

(“of Fertilizer,

and address of Manufacturer,

and address of Dealer from whose stock this gample is

‘taking this sample,
price per ton or hundred, bag or bar
weight claimed for each package weighed,

weight of packages opened;. Ll S0 bt
or guaranteed composition

i) s il iR G )

ite a copy of any analysis
ed to the packages.

nding the

ure and P. O. address of person taking and se

er from the open market,
» which accompanies it is
d remains there as a
d for the fact that it

eipt of any sample of fertiliz

ut  Form for Description,’
he Station’s Record of Analyses an
r the authenticity of the sample an
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has been taken fairly, o
is thus sought to insure
suffer from the public
does not correctly re
market,.

The “Form for Desecri
tains all the

I, at least, under suj
that manufacturers ang dealers shal] not
ation of analyses made on materia] that
present’ what they have PUt upon ¢p

table instructions.

i ric aci ird
pbumin and fibrin of meat and blood, in the uric acid oli)'b o
. i i id of urine, and in a number
i : d hippuric acid of urine, :
B g : ic nitrogen, as that of
S forms of organic nitrogen,

bstances. Some rgani ; . :

! Eu‘d meat, are highly active as fertilizers ; others, as that o
yod an ) a g

: tel z oe-
o ) ket slow in their effect on veg
T . d leather, are comparatively slo
ption” when pro r an
p 1

perly filled ot aly con-
ata of cost, weight, &e., 0

f a fertilizer whic

1 these matters are reduced to a fine powder or
h are " es's' rated.  Ammonia and nitric acid ave results
necessary for estimating, with help of the analysis, the Commerciy) nically d1snlteg1? .E: .z'tro en in the soil and manure heap, and
value of its fertilizing elements, and the fairness of jtg selling e i
price. Neglect to give full particulars occasions the Stat h

1on mygch
trouble, and it is evident that want of accuracy in Writing up the

Description may work injustice to manufacturers or dealers a4
well as mislead consumers. Tt is especially impoitant that the
Brand of a fertilizer and ijts Selling price should be correctly
given. The price should be that actually charged by the dealey
of whom it is bought, and if the article be purchasedq in New
York or other distant market, that fact should be stated and the

Cost at the nearest point to the consumer, on rail or boat, shoulq
be reported also.

In all cases ton-pric
article is only by small
mentioned, ‘

When a sample of fertilizer has
entered on a printed form, which is
Analyses, facing the
with the fertilizer
future reference,

A copy of the analysis is
that furnished the sample

i Y merce
he most active forms of Nitrogen. They occur in comfl i
: . Ay . a.
former in sulphate of ammonia, the latter in nitrate of so
e 3 > 1 o
rts of ammonia contain 14 parts of mtl.ogel.l(.] e
luble Phosphoric acid implies phosphoric acid o pho ]d. ;
: 9 1 3 e o af1 ., Il =
are freely soluble in water. It is the characteristic ingredie

ily taken up by plants, but is dis.tribut?.d .througﬁlth% smln:;
s. Once well incorporated with soil it shortly beco
oric acid. . ;

.:tvzitfo;l O(j'l;};uced or precipitated ) ‘P/Losp/zm]';;: .(wzzf’, t:;;ef;ll;:
etly, phosphoric acid that was once freely :solu © intwa ,I i

. i has become insoluble in that liquid. t is
e i f g onium ecitrate, which
reely taken up by a strong solution of amm : 5 Réverted
herefore used in analysis to deterl_mnfl 1;5 qual;tr:(ti_\{l.y e
osphoric acid ” implies phosphates that are re: lily a o
Tlgl:;?l()’uat:c}iive lesps va.llfe tl;)a,n S(.)luble phosphoric acid, because
y istribute freely by rain. ;
"'vm?)?ug;t}d’hosplwric acid implies various phospha?es nli)t, friili

able in water or ammonium citrate. In some cases eﬁ}f)‘ ’
. i¢ acid is too insoluble to be readily available as plant food.

g, e ] c’m South Carolina rock phosphate, of Navassa
“Explanations ” intended to embody the prinej ‘ o b.out i ok ghospse o Yo
which the valuation of Fertilizers is baseq : hosphate, and especially of Canada apatite.

These Explanations are ess
the analyses that are given on

es should he given, and' if the sale of an

€I quantities, that fact shoulq be distinetly

been analyzed, the results are
filed in the Station Record of
“Description of Sample * that wag received
to which it pertains, and there remains for

ential to a correct understanding of

arse, raw bones is at first nearly insoluble in this sense, because
. " the animal madgter of the bone which envelo_pes'lt, but \f'he"
subsequent Pages and are therefore BMEF deoays in the soil. the phosphate remains in essentiall y
reproduced here, 2 - ’),’ . ’
he ““reverte orm, . : e
e RN A Potash signifies the substance known in chemistry as potassium
EXPLAN

L ‘ . 113 i
Xide, which is the valuable fertilizing ingredient of potashes
ATIONS OF FERTILIZER :

A “potash salts.” Tt is most costly in the form of sulphate,
ang cheapest in the shape of muriate or ch]o'nde.. Bty
The Valuation of @ Fertlizer signifies estimating its worth in

TANALESIS AND VAL U ArioN.
Nitrogen is commer

ially the most valuable foptj
It ocours in various 1t

lizing element.
orms or states.

Organie nilrogen is the
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money, or its trade-value; a 5
¢ ; a value which, it sh
is 3 i ) ould be T
not mecessarily proportional to its fertilizi o
special case. zing effects in any
Plaster, lime, stabl
; > e manure and nea
fertilizer SR 3 rly all of the les .
the;ll'lz(tda;1 8 h‘a\f variable prices, which bear no close sr:IX}t)_enswe
‘hemica composition But' ¥ ation to
other fertili (iR guanos, superphos 3
c}tl}il:i; f;rm'?er}’, for which $30 to $80 pel" tor}: a{')e :}:i]:jlatgh rh
o : y ks
phosp};wr;ctleg trade-value on’ the three substanc}:zs 7;z't: g
i (_ICZ 4 z};d potash, which are comparatively ,cmt] ogen,
r S
i eas.iyly eii::t ¢ };e money-value per pound of these incrregieand
. stimated from the mrarket prices of the stand :’1 » nts
Tl Siiieh thety o comitb TG ard articles
The average Trad 4
e-values or cost in
ordinari R e i market, per pound
0y ainly occurring forms of nitrogen, phosp},loric gcid a, dOf the
r ; & n
and’ em;]ient(liy ioun}(li in the Connecticut and New York mmkpct)t-
yed by the Station during i
. 18 i ki
posed to use in 1880, are as follows : g 1879 and which it is pro-

TrADE-VALUES For 1879 and 1880.—See page 55

Cents per pound.
. . e 26

Nitrogen in nitrates, . .....
s ;mmonia S g LUy s AR
in Peruvian Guano, fine s.t‘e.a ..................... i3
0 med b i ¢ ekl
e Ak el iead one, dried and fine ground
ke Ly B, e b 20
:‘ i s wook duatiatealia &0 0 Rt fekn 18
« i A i RS A Rt e BRI 17}
: b ¢ I i AR A i 1 TR 164
S Shav.i. it SO e B Lk R 15
Phos‘}‘)horlc acid soluble in water Angs, il s 15%
i i g reverteq » and in Peruvian e i
3 3 mso‘l‘uble, in fine bone and fish gmmz) .............. 4
5 3 2 in fine medium bone, . ... P L R R !
: ; | in saim bene, . JA B TR o
R i in coarse medium bone, . , . ............. 4
E 3 i ;n goars‘e bone, bone ash and bone black £ ?
i n i S
Potﬁsh'm A sulphatetu? ground rock phosphate,....... e 3%
uan low grade sulphate and R TR Y AR g
in muriate or potassium chloride X .
PRI 0 G e s 4%

These
ik ‘t;cfde ?aéuel;'” of the elements of fertilizers are not
: ary with the state of the mark
e o Bie wket, and are from ti
fractrioe;sull)).)ect to revision. They are not exact to the cent otr”intz
it Lt, ?cause the same article sells cheaper at commercial or
acturing centers th i :
g an In country to i
b : y towns, cheaper i y
b ;l}.lag in small, cheaper for eash than on tir,ne '})‘hesenwlalallu%z
i y CHeh . ¥ ]
gh enough to do no injustice to the dealer, and
enough to serve the object of the consumer. ) |

Loduct by 20, we thus
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tilizer we multiply the per
e.value per pound, and that
per ton of the several
btain the total esti-

mp Estimate the Value of @ Fer
. of Nitrogen, &e., by the trad
get the values

sredients, and adding them together we o

ated value per ton.
n case of Ground bone, the fineness of the sampl

sifting, and we separately compute the nitrogen value of each
wade of bone which the sample contains, by multiplying the

tnds of nitrogen per ton in the sample, by the per cent. of
h grade, taking one one-hundredth of that product, multiply-
it by the estimated value per pound of nitrogen in that
ade, and taking this final product as the result in cents ~ Sum-
the separate values of each grade, thus obtained,
£ each grade for phosphoric acid,
the estimated value of the sample

e is graded

g up
ther with the values ©
larly computed, the total is

6ne.

nhe uses of the © Valuation” are, 1st, 10 show whether a

1 lot or brand of fertilizer is worth as a commodity of trade
B¢ it costs. If the selling price is no higher than the esti-
d value, the purchaser may be quite sure that the price is
snable. If the selling price is but $2 to $3 per ton more than
estimated value it may «till be a fair price, but if the cost
ton is $5 or more over the estimated value, it would be well
ook further. 2d, Comparisons of the estimated values and
ng prices, of a number of fertilizers, will generally indicate
ly which is the best for the money. But the ¢ estimated
be too literally construed, for analysis cannot
what is the form of nitrogen, &c., while
£ a fertilizer is an item whose influ-
pressed or appreciated.

is measured by the bene-
ts fertilizing effect,

ue” is not to
ays decide accurately
mechanical condition 0
cannot always be rightly ex
he Agriculiural value of a fertilizer
received from its use, and depends upon i
crop producing power. As a broad, general rule, it is true
at Peruvian guano, su erphosphates, fish-seraps, dried blood,
ash salts, plaster, &c., h ltural value which is
ted to their trade-value, an termines the latter
e, But the rule has many exce

es the trade-value cannot always
dicate the agricuhural value.

ly upon soil, crop and weather, 2
and from year to year, it can

ave a high agrieu
d to a degree de
ptions, and in particular in-
be expected to fix or even
Fertilizing effect depends
nd as these vary from place
ot be foretold or estimated
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20

| y es 1 £ 0 e I
Ql(?ep‘ h the sults f p&st xperience, and then o
n

eral and probable manner. .
1 Jersey green-sand marl.

1 marine mud and seaweed.
i fresh water sediments.

3 peats or swamp mucks.
2 catch pasin sediments.
1 native phosphate.
B ¢ special manures ”’

A in a

For the ab
above first-named
of the fertilizi purpose of valuatio
Z 4 i n the tr
o ‘]“g elements which are employed in :1:1 o
1 De as c 0 v
i f'ollo‘\]: Lel.\n,c; as possible and should beefcomputa.
r the chanoes of th requentl L
named use of valuati I e market. For Y &
S valuation frequent changes of tl r the secong.
sadvantageous, because two fertili S the “’ade-\’alues o b
to their relative zers cannot be comry e
blted B ‘“dl\( money-worth, when their valu t'<Joxnpared ol
i rom or aluatio A
number is be tlﬁue“t data. The greatest good of tl};s are estisy
s best LS v 5
il S sc:nod, in an Annual Report. by a mi ldel greatest
8PEC sine e it ic E
) e, in such a document, the fluctuatio € course, -
08 1n trade- .
e

e-valuey

or “formulas” for pa.rticular crops.

yses which have any gen-

w the details of those anal
ay be useful in

follo
h remarks as m

terest, together with suc

ke 1 y y C4 e]y fol
value l]l‘n may ocoeur w 1th111 the year, cannot @ accurat
b
l()W (3(1 dnd t-he 0 aris e \% (&} ¢ Mmo 1
3y C mp ons Ot estimat d a]u 3 ar :
Stly 1
n

retrospect.

Further remark : i
pages, where th(liltlsutltll};;)n Va]uamolu will be found in subse .
1879, is Gompareé al cost of various fertilizing eleme 1

with the trade values that nts durigy
were propOSed 2

twelve-month ago.

ANALYS N
SES AND VALUATION OF FERTILIZERS

h t < y oratory dulu g the
.l e 161 lllZels an Ll Zed 1n the btra:ttlon Lab T (0]
J IU

vear 1879 are as follows, viz:

22 superphosphates.

4 guanos.

12 ground bone.
18 dried fish scrap.

12 dried blood.

8 hair and horn.
((1}. W. Baker’s animal manures.
: h::rrx:«:;;;:g('zotton and linseed meal.
5 sulphate of ammonia.
5 potash salts.

3 oyster shell lime,
2 paper mill waste.

1 shell marl.

3 leached wood ashes.
3 unleached wood ashes,

W W

sUPERPHOSPHATES.
t have

of this kind of fertilizer tha

f the twenty-two samples
he private use of manufac-

o examined, five were analyzed for t
. The analyses of the remaining seventeen samples are here

ted on page 22. Here follow the names or brands which
1ate the Superphosphates, together with the address of the

by whom they were sampled and sent. The numbers, in
ced type, are those by which the samples are entered on

‘Station Record.

Superphosphates.
Sampled by
C. P. Augur, Whitneyville.

i {Name or Brand

ebanon Fertilizer.
olved Bone, Booth & Edgar's. W. E. Wheeler, Stratford.

g’ Superphosphate.
mmoniated Superphosphate, N. H. Chem-
J. J. Webb, Hamden.

- ical Co’s.
mmoniated Superphosphate, N. H. Chem-
ical Co.’s T. N. Bishop, Plainville.
George Maxwell, Reckville.

tow’s Superphosphate of Lime.
Frank Coe's Phosphate Buck & Durkee, Willimantic.
5, & L i~ Experiment Station.
b Russell Coe’s Phosphate. Buck & Durkee, Willimantie.
Lombard & Matthewson's Superphos-
3 hate. Johu D. Gaylord, Ashford.
ymbard & Matthewson’s Superphos-

) Buck & Durkee, Willimantic.

~ phate.
P. M. Augur, Middlefield.

glish Phosphate.
Superphosphate of Lime. M. 8. Baldwin, Naugatuck.
R. S. Hinman, Birmingham.

Decomposed Fish and Beef Bones.
mericus Ammoniated Supefphf’ﬂphate'
iversal Superphosphate of Lime.

D. H. Van Hoosear, E, Wilton.
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““

serving Co,,
, Boston,

illimantje,
town,
New York.

Pl
>
2

o5
o

(&}
D

-~

New York
ratford,
,New York.

U

ee, Willimant;

urr, Middle

’ Fruit Pre,
& Bro

, Del.

Edgar,

John J_ P,

N

Dealer,
, Plainville,
assignee
ee. W
10spha
“«

rk

€n Chemical Co,
& B

ark, St
ierce
e o

rmers

Lebanon
Booth &

|

30.00%
60.00

aker

Barle ]
ty & Williams

bard &

ost
)0 |The Fa
ew Hav,
. W. Pi
k
ville.
uck & Dy
Wilson
H:d B
The
dence
affer

per ton

|

C
38.00 |Lom

$24.(
29.00
20,00
45 00
38 00
38 00 |E
88.00 B
33.00

Iatin
Value
per ton
$24.94
2748
11.06
35.45
86.70
35.87
35.87
37.49
38.06
35.98
42 53
43.83
89.50
38.42
43.97

|

t Price in New York,

3
1
.60

Potash
7
209

3.18

1.45

Tnsol
46
4.46

1

*hos
Acid
4.7
3.09
2.29
6.01
3.11
L67
1.18
1.55

o

5.24
1.20
1.58
L70
2.29

d Values* of Superphosphates,

1t l

Phos,

cid,
3.66
5.49
2.12
5.99
1170
4.58
51
38

/

7.52
5.63

A
2.16
1174
9.62
110
4.96
0.95
.98

ble | Rev.
10.22

198
2.22
1.10

83
4.57
6.32
5.49
9.79

9

Acid,

Solu
Phos
8176
8.02
2.62
2.11

15.19

13.69
6.03
5.30

/

|

Nitro- }
gen,
1.68
1.93
.32
1.67
2.59
8.01
308
2.48
256
1.99
3.15
3.08
2.33
2.41
2.46
* See page 18 and 19
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, 306, 291,

/ 3.99

, Providence

1

Analyses, Cost and Hstimate

,» New York, ,

>

“

, Mass,

rooklyn

e

ewson, Warrenville
13
3

o 248

and 298, . ..

wical do =
A B

re.

SN
s, New York, ..

'

Fruit Preserving o

pton, Boston

Coe, B

173

. J. Baker & Bro,

%

“

Average excludin

3

, Delawa
, Stratford
Che

, Linden, N, J.
Matth

Manufacturer op Importer,
Park

& Edgar
ty & William,

“«

Y
€
<«

“«

The Farmers’
Lebanon

th
sell Coe,

00
I J
w Haven
rge U
Frank
mbard &

/:

251
271

B

Ne

E.
3 |Rus

75/ Lo

312 |Raffer:

Sta
tion
No.
228
229
72
77
313

98
806 |The Earle Phosphate (o,

256 (Geo

248
249 |Joh
2

2

27

2

295

291 |1
2
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. he above sam-
The superphosphates are of three classes. Of the a
5

ates in the original

: : erphosphates 1n )

ples two, viz: 291 and 298, are sup Ij e., they contain soluble
u) . Lk )

il
i . L se ()f the wor 3 3
strictly correct u ;i s et
nd horicyacid as their single costly mglf ted superphosphates
yhoxﬁp re nitrogenous or ammoniaté f which
oy luble phnsphoric acid, substances o

ini besides soluble p

contaimning,

i - vield ammonia by
i 1 which may yie
j is the active element anc el 7
w"”f"ﬁ;” ;Sytin the soil. Of the latter, five contain a q
their dec | :
ion of potash. e
- I?roporttli(())n is f)often asked, what are the otheil lafn A
R J ki on which itsvalua s bas
phos e besides those up il
1 sug?rphoszl:: is answered by the nearly complete analy
- This ques

9251 which follows.

STPERPHOSPHATE.
: N CHEMICAJ, CO.’S AMMONIATED SUPE Per cent.
g ... 8.06
'f B ovenns g s 808
Moisture,............ B SR <o 4.5

Organic (animal) matter and combined wate
: l“h%sphnric Acid, suluble(,1 ...... g5
Phosphoric Acid, Feverte M it
:Phosphoric Acid, insoluble,........
Sulphuric Aqd, s
BRRIOE L e il
ORI, V. s s eeersenninnien ;

"""""""" FRue ”“'.,, A AR LA

“‘ :eg;a{aé.Jf.i'l-;);l'z;r.lé':;l.u'mina by diﬁ'erence,-:‘:-:::::.“ TR oy,
S d and insoluble earthy matters, ..... 100.00
WA e

...... e s e

ceesrens

i en in organic matters, .
m!;i%nia equivalent to nitrogen,..... e
ids e
4 ingredi acids are uni

- As to the state of the mgxedlen(;s, th((e1 by

) ia, soda an : .
: i otash, magnesia, i LR
t sels’tzlmes,ulir)ﬁce ,The soluble phosphoric acid exis

e latter :

i id. The
; free phosphoric act
salt, or, perhaps, to some extent, as free p of lime (gypsum),

$ Iphate
ulphuric acid is present mainly as sulp The reverted and

he potash as muriate (potassium chlorldﬁe);eS e
nsoluble phosphoric acid exist as phogp a

i . i those
and iron, like this, contains all
g . : erphosphate 1 ) ) : e
It is seeffl l’ohatfa zuf\);hiléh mi derived by vegetation from t
elements of plant foo tiliger.”
oil, and in that sense is a corlnpdletiz1 (f)‘exgﬁ;zthe R
1 might be asked, 44 its fertilizing
T!;le '(lu:zti;:i()l:tc iresent in this fertilizer add to :t;er BT
vgel:ra,lid Mibln s agricultural value? The an
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yes! It then
are unnamed inmat}; be asked—should not the subh '
e usual analyses, but oM Stances, wh
are admj
tte

mercial value ?
The answer is :
s—the three el
A elements which sepry,
> le.- nitrogen, phosphoric aci 2 pocane basig G
be had separate fro i Mt oy
o s m organic matters, sulphuri s
g ?.re the commercial value of the lat;e
ormer. It is true that in d; o
: : at in diff ili
phosphoric acid and pot : il .
o : ; 1zers, n
and to some extent . are associated with differey, e
. 3 p nt with different kinds of othe e
re ot very subordin :
i ate commerci
variations do 1 i e
el ueli)'t sensibly affect the valuation of theu(;‘, ‘md their
o pm;ng sflon often put is—why must the f: e
: S0 G g Mg o
water, organic matter, sulphate of lirrrllleI e
€, or even

18 includeq i”

&

i and in ' g ) i
S or (iel to get the fe W pounds Of V a]uable fel‘tllizin ma o
P tte ‘;

The answer*is th
S at the raw materi
erials from which
the manufa
cture

"

must Obtai itr i
n niti Ogen, phOSphOl‘lc acid a-nd pOtaSh in most
D) cases, =

cannot be made to yi
e t' t(f yleld‘those valuable elements in
ate, without increased cost to e : ; a more con
urchaser,

e Al G R G

Estimated | T Val
ue

Yalue vast pey Exceeds

ton.

ST e e ey [ PEENe
298 S ! PR o
591 El;};?;ﬁ,h(f)’?phate of Lime, Baker & Bro $58.45 ~
8o |Coplch Phosphate, Baker & Bro,, . | Ty S ooy SE
3ou | bten’s Superphosphate of Lime, .. 950 | 3300 | 6w
Pr}llu?:; & Matthewson’s Supe;‘pix'o.s'- il 80.00° 17 BB
o R S PR PR T SRS l
27 LO};ILI::;d & Matthewson’s Super'p‘h.o‘s‘. e 38.00 | 5.8
318 |Universal Babarias s Tt ‘s |
uperphosphate of Lime. A 88.00 | 4.53
619 e L |
susAmm’niat’d Su iy y 28.00% 2.18
ong |p afferty & Williams, ... Mg
ebanon Fertilizer, ., ... " 20.02 33.00% 92.02
............ 4.94 | 2400 94
Cost
97l Exceeds
eb?‘;;gl;ﬁ(r)lsﬁhim, Co.’s Ammoniated Valos
AL A a
S?? IéebFanon Bertillzar o0 T TR0 , 36.70 38.00 | $1.30
553 X ‘r‘ank Cuﬁs Superphosphate; ggﬁg ik Lo
G9L N Fained « ! 37. 40.00 1.94
em, Co.’ A 49 40.0 p
273 Russu‘)ﬁ"”h";""“ate»-...?.f‘.’f@ommed i,
248 [Booth & Bigaplrbhosphate, ... il
) e Testeid B 11 : 40.00 | 4.02
gég %;a%’g; Superphosphate, . . . . . B i 20.00 8.94
rd e Phosphate Co’s Decomposed Fish 85.45 45.00 9.56
 han Beef Bones,. .. ... ¥
............ 4;397 60.00 16.03

* In New York,

elements 7
, but
Jurchased during 1879 in ot

en analysed, three are here re

Standard Guano, Imported by
d by Wilson & Burr, Middletown. Sent by

Manhattan Blood Guano, mad

25

1 serve to facilitate comparison of the

ble on page 24 wil

gamples in respect to their relative commercial value, as
» arranged in the or
or the reverse.

' and 298 are superphosphates w
d to be of English
jhosphoric
reverte
Qv era,

der in which estimated value exceeds

ithout nitrogen, and are
manufacture. Inthem the cost of solu-

acid is 102 cts. per pound, making no allowance
d and insoluble phosphoric acid.

ge cost of superphosphates, excluding 248, 291, 298
‘which are exceptional is $35.46. The average estimated

$35.26. That the ingredients of these fertilizers have
her materials at less cost, will

on subsequent pages.

GUANOS.

articles bearing the special trade name Guano, that

ported, viz:
Hobson, Hurtado & Co., N.
P. M. Augur,

field.
Pine Island Guano, Manufacturers, Quinnipiac Fertilizer
New Haven. Dealers, G. Osborn & Tolles,

Naugatuck.
M. S. Baldwin, Naugatuck.
e by Manhattan Fertilizer

':'ﬂgeport. Sold by Platt & Merwin, Milford. Sent by

. Nettleton, Milford.

L R S R 292 283 319
1 88 AMMODIA, 0uvoovervenesesteeee 5.76
Bitopen, .. L 2.14 8.4 2.53
Lk e S 5.49 1.76 5.59
s S S 3.85 2.76 3.16
T 6 33 2.25 3.817
R R 2.97 6.63 .96
L e s 4.94
Estimated value,.........o--++ $66.67 $33.517 $35.67
£53.50 $38.00 $40.00

$08 st s unaeaann g i s aNisioun 98

sual, the Peruvian Standard Guano is one of the cheapest

 of 'its ingredients. The Pine Island and Manhattan
re manufactured articles whose mechanical condition is
,and they enjoy, I believe, a high reputation. Never-

t heir cost exceeds their estimated value by more than $4
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7
Boxe Manures.
o 3 ANALYSES AND VALUATION.
: Olfl' the 12 fertilizers properly belonging to this class all byt 2
R are here reported. ” g8 One
{ aré ol hp 5 Rotted B.Qnev 246, “lesolved Bone b3 2 an g Finer than | _d % g
sewhere noticed, the former on p. 33, the latter ’ - ; g8| o S| g2 B
It i : 1 g €ron p, 21, i Name or Brand. s M b £al ES 28
18 noticeable that, with two exceptions the Bone Mo <l Sl |l B2 28 2 8
cost less than the valuations. These exceptions are 279 andanures} ) s Gl P
both of Lister Bros. manufacture. Sample 279 containeq 21205: —— AP
cent of matter soluble i ) ) -6 per jeazo Bone Dust... . .... 926.0:[1.77| 73| 14| 9| 4 0] $41.45/$35.004
BEasdu. gawor oot watel, pm]_oab]y salt cake or sulphage TR 20.4014.07| 10| 19| 21| 24| 26| 86.94| 30.00
It k ample 805 was not examined as to the quantity B ey i 42 %g 15 }4 o S el T
salt cake present, but it is : ot |« « “  No. 1.| 9.51[2.81| 4 6| 13 10| 21.69| 30.00
Hea $o tp & 1s perhaps not improbable that the fail. B Dust. ... 94.65/526| 76| 24| 0/ o| o 52.67| 30.00
Be0 Any good from it, which Mr. Lyman Hotehkiss statag Ground Bone............. 19.46/3.85 28| 25| 27| 19| 1| $7.57| 82.00
he experienced, may have beenin good part owing to th tes A” Ground Bone.. ......[23.74/4.50| 28| 21| 85| 21| 0| 44.07| 33.00
which if d in 1 ‘ o : g 10 the saly cal bard & Matthewson’s
used In large quantity or without even distributjop Bone, No, 1.|25 18(3.717| 20| 43| 84| 3| 0| 45.02| 86.00
through the soil, would easily injure vegetation, especi ;- Q¢ Matthewson's
applied in dry weather » SSpecisiy Bone, No. 2..[20.08(4.05| 11| 17| 22| 26/ 2 | 36.56| 81.00
y 3 4 fBone Meal, ......... 91.43/4.10, 82| 35| 28| 5| 0| 41.84| 32.00
re Ground Bone,....... 21.63(3.91| 22| 83| 29| 16/ (| 405 | 33.00%
BONE MANURES. $30 at Wholesale. + $33.00 in Saugatuck, $31.50 in New York.
g5 i —— my report for 1878 I proposed some changes in the mode of
: gg e RNl et N : he valuation of Bo.ne Manures. T%lose changes and the
R y ns for them are explained in the following paragraphs quoted
L il 5 that Report :
252 |Thompson & Edwards,  |John S. Welles,  |John S, Welles, i i ’
_ Chieago, T11. Hobron. Hebronil he proper valuation of Bone Manures has, however, some
269 |J. 0. & E. Smith, Charles Backus, John S. Welles, i Th : v I a o el tvaD
J Canterbury. phps b : Hobradl 1es. e prices customarily allowed Ior nitrogen are 15
279 |Lister Bros., Newark, N. J. |R. B. Bradley & Co,, Experiment Station i er pound in coarse and 18 cents per pound in fine bone;
e & New Haven. ] ces for e Bt . : 2 y .
305 “ |R. B. Bradlay & Co.|Lyman Hotehkise : (o phosph.ouc acid are 5 cents in coarse and 7 ce.nts in
285 |F. 8.Joh Plainvi New Haven East Haven. e. These prices are certainly not far from correct in the
. 8. Johnson, Plainville. |F. §, JOhnsI(’)lna’invill Jacob W.Pgieﬂii!]lg? S the agreement between average valuation ($35.50), and
€. s o . .
L A Gl A s s Royal Jennings, Agt,,|F. G,ngublein &G cost ($33.00) demonstrates. In many individual cases,
. mtot’n LT G e ¥ . 1 i
290 [The Rogers & Hubbard Co.The Rogers & Tios el e QR ot catisfictory,  Theunctiwhether bono is fua 5
Middletown.| bard Co.. Middletn |  Middlefield: 18 determined by sifting through sieves of appropriate )
i M‘%‘::ﬁ:iu Buck & Ru]rlkee, 'Buck & Durked o When 50 per cent. of the bone passes holes of 5% inch, we |
e. ye11s A 1liman ! . 4 y :
294 |Lombard & ]!Jﬂ{:;tvhewsonill Buck & ‘%;rﬁ?;mc' Buck & Dulrl;::e, tw:: ::mple fine; when fifty per cent.is larger than g% inch, &
i arrenville, illimantic Willimantie: esample coarse. It may thus happen th : 3 At
296 |Lewis M. Wakely, Lewis M. Wakely, |J. R. Brinsmade, = 9 p y 2ppRen that txfro samples,
Long Hill Long Hill Long Hill ffer but two or three per cent. in the proportion of fine
299 |H. J. Baker & Bro., e iseenda a8, B, Wakeman, S hich they contain, are valued, one at 5 and 15 cents per
New York. W for ph gt 5 ’ : P
; - OF phosphoric acid and nitrogen respectively,and the other

d 18 cents. This difference in allowed price may make a
Ce of from $5 to $10 in the valuation, according to the quan-
Proportions of phosphoric acid and nitrogen. I have,
e, latterly adopted for medium bone the medium prices of 1




28 29

g 411.2 X 23 + 100 X 64 = 6.15
411.2 X 27 +100 X 6 = 6.66
R 411.2 X 24 + 100 X 5% == 5.43
Jstimated value of phosphoric acid — $25.72

Total estimated value=$37.97

is result is $1.82 higher than the valuation ($36.65) given in
able on p. 24,* and agrees within $2.00 with the cost ($40.00).
When the sample of bone contains foreign matters introduced

6 and 164 cents for these two elements. This leaves the valugy;
hardly exact enough, especially since difficulty may often arig ¥
deciding from the results of sifting to which of the three gra(;m
a sample should belong. ' o
I therefore proposedn the future (1879) to distinguish for ¢,
purposes of valuation five grades of ground bone, each with the
dimensions and price below specified, viz: E

1879.
Hsti :
Grade. D aaeling lgilt'::)ngt:gvalne per Jound. _preservatives, dryers, or adulterants, such as salt, salt-cake,
Fine, smaller than 5'g inch, 18 cts. 7 ots, L .cake, ground oyster-shells, spent lime, plaster, or soil, these
ine-medi 1 L ; p . - .
lI:{m; ediu, between e and 35 lnch, 173 63 « be taken account of in the mechanical analysis, especially
€ lum’ £% 2 F =51 ‘< o . . . . .
i AT b ang b mﬁh’ iei 6 they would be likely on sifting to pass chiefly or entirely
3 T2 and g 1nch, B ¢ 5* @ i . 5 . s i
Coarse, larger than ¢ inch, 15 « 5 5 the finer grades. Lister’s Bone usually contains a consider

, sometimes a large percentage of salt-cake ; of sample 101,
er cent. passed the finest sieve, but the sample yields to water,
er cent. of salt cake, which mostly passes the finest sieve. In
cases the several grades, as obtained by sifting, must be
rately examined and the amounts of foreign matter which
contain must be suitably taken into the account.

some instances a further source of errorin valuation might
from the fact that the proportions of nitrogen and phosphoric
are not the same in the finer and coarser portions of a sample,
h contains no adulterants, properly speaking, but partly con-
‘of meat, tendon, etc., as is especially the case in certainkinds
nkings.”

here is, however, a limit beyond which it is useless to attempt
ne the processes of valuation. When they become toe
plicated or costly they defeat the object. which they should

The chemical and mechanical analysis of a sample of ground
bone being before us, we separately compute the nitrogen value
of each grade of bone which the sample contains, by multiplying
the pounds of nitrogen per ton in the sample by the per cent. of
each grade, taking ;15th of that product, multiplying it by the
estimated value per pound of nitrogen in that grade, and taking f
this final product as the result in cents. Summing up the separate
values of each grade, thus obtained, together with the values of -
each grade for phosphoric acid, similarly computed, the total is
the estimated value of the sample of bone. - ;

method ‘the following may serve. 92, raw bone, from Stepney |
Bone Mills, Monroe, contains phosphoric acid 20.56 per cent. OF -
411.2 pounds per ton, and nitrogen 3.63 per cent. or 72.6 pounds;

per ton. By t/he r;gcl?:rnzizlt agzlysm it showed : " ik It is su.ﬂioien.t when the err(?rs of valm%tion are. no greater
9 i ﬁne. Gt those which arise from unz.)yoxdable. var.1ations in different

i i g . 4 ttions of the sa,l.ne lot of fertilizer, or in different lots of the

/ . 4 coarse.n;edium bfand. A difference of tw.o 01: three dollars between 'cost

i i 3 i) . stimated value cannot ordinarily demonstrate that either

at of the way:?

8 plain from the analyses made in 1879, that the estimated
ues for the nitrogen and phosphoric acid in bone above given
L justified by the averages of 1878, are now considerably too
for the really good articles, and unless the state of the
f%t changes, might be considerably reduced.

18 fact is brought out by the following table, wherein the
* Of report for 1878.

The calculations are as follows.
72.6 X 26 = 100 X 18 —$3.40
72.6 X238 = 100 X 17& = 92.88
72.6 X 27 = 100 X 16} — 3.23
72.6 X 24 = 100 X 1564 = 2.74——
Estimated value of nitrogen — $12.25
411.2 X 26 = 100 X 7 =$7.48
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bone m
anures ar .
ST e arranged in the order in which their i
) ost, or the cost exceeds estimated val estimated
£ alue.

s

o 3 T

o ’ i- Val £ &

= Br Esti alue |

k| ek : mated | Cost, | EX F g%%

@« Value. ceeds _';- e
Cost. [EE3§

§ &

285 |Ivory Dust, F. S: Johnson.. ....... $52 67 $30.00|
el 00| $12.67| $42,05

29" A” Ground B()]le, R()gers & Hubbard Co.| 44 07| 83.00| 11 07 36.
.41

. 296 |Pure Bone M
I, L. M. Wak
293 |Bone, N ea P Weakely: | Jle il g
299 Pur:'Gr(c)m%]’dL?;mb"rd & Matthewson, .. :})(8]; 3%'0(’ ] Bt
269 |Raw Bone, J OO"e' H. J. Baker & Bro.,| 4052 i Mt
252 |Chicago Bone Du & E. Smith,.......... 7| s6.94 o MRS
gss mi Bots }{‘s}e’gz?mps%n & Edwards,| 41.45 3283 2'2‘; ,3:;9 i
o s R A b 51l 32, e S0
ne, No. 2, Lomburd & Matthewson,. g’; g(‘) g?gg 2.57 8115
bty . 56| 29,
Average of 8 samples,*.............. 40.50| 82.75| .1 3
Vhe X . 16| 838.54
FCost
AL § ixc'ds
Lol bt b o 2310 ki
« G AR T 3000, 69
L D il iR e

* Exclusive of 285, 279 and 305

Excluding the t
g wo samples of Lister’
e . ster’s Ground Bone, a
eighf : ()u:: as exceptional, the average cost per ton of ,thndt'}clhe
e ?anure.? here reported is $32.75. Their ! 0. it
s $:z ;13 de,;‘x}\:ed from the trade values adopted f:v?;g;

. 18, .50. e average excess of esti ; :
P of estimated

is therefore $7.75 per ton, or 19 per cent. of the fo‘:lllze g
i el

In the subjoined statement th
BN i e reader may find ac :
Sy phosz)lzeorjsct;ncl?,otl(%d values .adopted in 1879, for theoiﬁ‘);lzszz
cost per pound of zth in the various grades of bone, and the acglal
analyzed at the St :- same in the eight samples of genuine bone
S LR MR ation during that year, the latter bei
ay be, 18 to 20 per cent. of the former: Ty

Estimated value| ,
Cost per pound.

Grade. Dimensions. per_pound.
Nitro- | Phos i
. | Nitro-
gen. | Acid. gen(.) zr;t;?;
Fine Small '
X er than 7 inch 18 A
, cts | 7 cts. | 15 et
. 8. | 6 cts.

Fine-medi
Medium Tedie ‘:‘ and 73 inch, | 17} « | 63 « |14
» “ “ “
Coarse-Medium “ 51:_. ‘mg ;‘! inch, 188 * |16 " "[ 18" gi. «
C 4 : 77 and g inch, |15} « &
bhiadiii Larger than } inch 15* 5 21} 0 o R
’ « J1 4k 4 «
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The values given in the last column of the table on p. 30, are
' reckoned from these cost-figures, which are thus seen to be very
. pearly the real trade values of the fertilizing elements of genuine
_ pone for the past season. The agreement between cost and the
value calculated from these figures is as perfect a8 could be
i anticipated, the average value thus caleulated exceeding the
. ost by $0.79 per ton. As to the adoption of these re-
~ duced values in calculating the value of bone manures in the
. future, see farther remarks on p- 55, ete.

Of the three samples which have been thrown out from this

reckoning as exceptional, two, viz: 275 and 305, havea calculated

alue much below their cost price. In them the bone i8 largely

diluted with moisture and salt cake. It must be conceded, how-

ver, that the bone in these samples, having probably been boiled,
might act more promptly than raw bone of equal fineness, and
~ ghould therefore, perhaps, be valued at a higher rate. But this
" prand of Bone is very variable in composition, and must be
bought at a venture, unless purchased on guarantee both as to
quantity and quality of its fertilizing elements.
The other exceptional sample, ivory dust, 985, from its extreme
dryness and fineness gives a very high valuation and undoubtedly
is the cheapest article among the bone mManures, but it is probably
- mot to be had in such quantity as to influence the price of ordinary

one, and from its dense texture is perhaps less active as a fer-

 tilizer than the latter.

Fisa ScrAP OR Fisa GUANO.
Ammonia | Nitrogen

Water. | Nitrogen. Equiv. to | in water-
Nitrogen. | free fish.

SRR, (BRI BV . oy

A RS R s E ol s
18.90 7.63 9.26 9.41

Dry Guano,.....ceoc=coc
Dry Fish Guano,.......--- 17.64 8.13 9.87 9.87
Dry Ground Fish,. coecvrs S 818 | 993 eser
Coarse Dry Guano,... ..-- 17.64 7.96 9.67 9.66
Fine Dry Guano,.......--- 16.01 8.11 9.8 9.65
Fine Dry Guano, sz .-+ «-* 22.81 7.41 8.99 9.60
Fine Dry Fish,.ooceeees-- 22.62 7.8b 8.93 9.49
Dry Fish Scrap,......---- 13.70 8.19 9.95 9.47
Dry Fish Scrap,.....----- 16.14 7.95 9.65 9.47
T P SRR R § 22.711 7.12 8.65 9.22
Dry GUano,.......e-t" 22.71 7.34 8.91 9.48
Dry Guano,...ceeecve-s” 20.49 n.28 8 84 9.156
Dry Guano,....ecoesest” 18.24 .39 8.98 9.04
it | ¢ UMM Bl ey 1
o * |Average for 1R7D, Sbvaisaiates 19.18 .10 934 9.46
2 € 1878, cevever 14.90 7.66 9.24 7.91
« 18TT,cenevses 13.66 8.24 10.01 9.86
RO 9 « 1875 and 1876. 11.178 7.80 9.47 8.84
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b
1 and 262 Hair Felt, sent by

The thirteen samples reported were with E
T. H. Ryland, Bridgeport, said

for manufacturer, .
S Oor prlvate .
276 parties.
by the’Snt]:?:cI;ZIf;a(;'t.ured by the Quinnipiac Fertilizer e ve no market value.” '
Haven. It co L stock on sale by R. B. Bradl 0., Was tg] . Buffalo Horn Dust, manufactured by F. 4. Johnson, Plain-
ntained 6.4 per ceﬁt. of phquhOTic eay gz CO., New Seﬂt’ by X W Heming\vay_
¢ e A Anal
y/8e8.

one . 3
exception a‘"aly 4

was $40 per tOI] I
. Its calculated v 4 ts £
cts., phosphori A value (nltrogen re cost,
o phoric acid at 7 cts. per 1b.)$41.68. T ckoned gt g8 261 262 286
e tc amdlbemg reckoned at 7 cts that. of: : he cost of phog 3 i‘ﬂ‘frogen 9.97 9.34 14.44
cts. per Ib s nitrogen w g ok e v ; i $30.00
7 ou { ~ Cost of Fertilizer per ton, = ? 30.
The names given are th : e bev e Nitrogen per 1b., _ - ? ? 103
the same thi 3 ; ose furnished to the Stati ] s mated value per ton (Nitrogen,
e thing in various states of dryness and . llon’ and signify i at 15 cts.), - - $27.81 $28.02 $43.32
nd pulverizati | . ated value per ton Nitrogen,
D 4 T w‘"ﬁ?ﬁ cts.). i ¢ 2 i $20.38 £20.55 $31.71
. RIED BLroob. ; : .
] pitrogen of hair and of horn dustis reckoned equal 1n
hitherto

bone. The value for nitrogen,

to that of coarse

S
Z
§ Water. | Nitrogen. %gl:il:ntia Phed) d, viz. 1 15 c_ts. gives the horn. dust a monefy-?w‘)rth g.rea’;?r
% Nitrogeno Acid s selling price by $13.32, while t?xe cost 0 nitrogen in this
' al is 104 cts., or nearly that of nitrogen in the coarse part
gig Dried Blood, ... ........ o —_— samples of genuine bone reported on p- 26: .
950 | « TP PR i??g 12.90 se articles are rich in nitrogen and contain no notlceab.le
ggg 5 &0 TS 1 S 8.10 149’:22 .. rtion of phosphoric acid. In use they very often prove dis-
268 | « it dia IO 13'31 13.00 02 nting, for the reason that their nitrogen can only become
278 | « o el BT v F A een 7:31 S'gg ail to vegetation by their decay. But under ordinary cir-
ggg i BRIy R 13'3; 8.15 v ances they decay very slowly, and therefore remain in dry
;‘o;g,s 4 D i s 12.32 9.97 }gﬁg e for a Jong time undecomposed. One of the simplest modes
343 . e e }g:gg ig'% 12.21 ing them is to dig them in about the roots of fruit trees,
............ 14.16 7:33 lg-gg or hop vines, and small fruits, or to top-dress moist grass-
. Thus applied, in considerable quantity, they make a cheap
To quicken their action and adapt

rable source of nitrogen.
for general garden or farm use they should be composted

alkaline substances, such as wood ashes, “lime and salt
» or rich fermenting manure, the compost to be kept moist
they are thoroughly softened and impregnated with the

of decay.

G. W. Bager's CHEAP ANIMAL MANURES.
Made by G. W. Baker, Williamsburgh, L. Tis

With a sin .
gle exception th 7
anf;lyzf?d for manuf-a.ctul:x)'ers e samples of dried blood were
278 is the onl :
y sample analyzed fi. ;
t E yzed from th
I;:sznby t}(lle Station from stock of R. B.egfzgil tr?ge. g
Haven’ a}Jt was manufactured by S. E. Merwiiy s SCo.,gew
basis of 20 fsbt(;OSte -Wl?: i By ton. The value estimategn(;n :hvz
- per lb. for nitrogen and 7 cts. for phosphoric acid

is $41.68.
Reckoning i : i y
g 1ts nitrogen at 163 . h Animal scrap manure.
& z cts., and its phosphoric acid at 4 4 %;l‘eﬁg s:ttlings %sent March 14%!1, by W. J. Jennings, president
) B. Rotted bone manure. ) Green’s Farms Farmers Club.
244 245 246

6 cts. y 7
i’ P Ould gl e $35.33, or a lts COS p C
W V vVer ne I]. ost Trice.
44.

i = - 1.9 4.1 4.2

oric acid, - - - - - 1.0 trace 2.8

nated value per ton (nitrogen at 18c., phosphoric
id at 7c.) A & 2 S - ge2b $14.69 $12.41
- 7.60 14.00 17.00

Harz axp Horx.

Two samples of Hai
I r Felt and on
manufacturing waste, have been exaem?jedBllﬁalo oo Dost, S8
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The above are made from materials which can scarcel
products of uniform quality and since the transportation
of a little fertilizing material, involves the carriage and
of a large amount of water and worthless matter
not to be recommended for purchase-unless on guara
position and very favorable terms. -

in ther,
hand]ing
% they are
ntee of com.

DamaceEp CorroN ANp LiNsEep MEAL.

289. Ground cotton seed, damaged. }B Sampled by L. 8. Wells & Son, New

ritain,
297. Cotton and Linseed Pomace. Sampled by M. S, Baldwin, Naugatucl,

Both samples were sent in June and were obtained of H. J.

Baker & Brother, 215 Pearl St., New York. They were appar- g
ently the same, as they agreed exactly in composition and cost, |

d 289 297
Nitrogen, - - - - - - - 6.92 687 W
Phosphoric acid, - - - - - - 8.09 3.00
Potash, = = . - - - - 2.06 2.10

Estimated value per ton (nitrogen at 20¢, phosphoric acid at 9

potash, 43c.) - - - - $85.09 $34.77
Cost per ton in New York, - - - - 18.50  18.50
iy *“ New Britain, - - & £ - 22,00
Cost per pound of Nitrogen in New Britain, - 3 123c.
G “ Phosphoric acid in New Britain, - - 6c.
i “ Potash in New Britain, - - S 3.

The elements in cotton seed and linseed are shown by abundant
experience to be in excellent condition for fertilizing effect, and
in the above articles they were procured for some 37 per cent. less
than the trade values adopted for 1879 by the Station.

Hzex Duxe.

A sample received April 15th from Mr. L. H. Gager, of Quar- i

ryville, had the following composition :

257

Moisture, - - 4 I " 2 i 4 71.40
Organic matter,* - - ! i A 4 . 1440
Sand and soil, - < i % _ o 4 10.45
Phosphorie acid, - G - J ! 2 2 .45
Potash, - & U b i A £ i 49
Lime and other mineral matters, s 1 Y & - 28
c——

100.00

*With nitrogen, - .82

Estimated value per ton (nitrogen at 2-2c. ; phosphoric acid at 9c.; potash $5.01
at 6c.) - - V: 3 g i i & g

Y furnjgy =
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is result of the analysis of hen _manure is perhaps disap-
] ing. We are accustomed to hear it said thfxt the excrement
wls is very rich, being, in fact, a domestic guano almost
able to the guano of Peru. The p?verty of this sample
rtilizing matters, stands in direc? relation to. the abundance
Loisture and soil which it contains, amountmg together to
ost 82 per cent., and leaving but 18 per cent. to 1nclude.all the
lizing elements. The dry and pure dung .VV(_)lll.d contal‘n over
or cent. nitrogen, 2% per cent. phosphor:xc acid and z'é per
" notash. But these percentages are, with the exception of
, far inferior to those of good guano,.and for two reasons :
ghe moist state of the manure has permitted a decomposition
by nitrogen has escaped in the formy o.f carbonate o.f am-
. 2d, the food of hens, at the best,is m}mh less. rich in
en and phosphates than that of the guano birds, which feed
t exclusively on fish. . ) ;
sample when it reached the Station was quite moist and
1 ammonia decidedly, but it is not probabI‘e that decomRo-
‘had gone on far enough to cause any considerable deterio-

\:

SULPHATE OF AMMONIA.

e five analyses of this fertilizer were all mad'e for manufact-
. The results are given to show the quality of the com-
reial article.

227 239 241 326 327
........................... 20.09 16.35 17.39 20.26 20.22

alent t0 AmMmonia, ........oieeaens 24,40 19.85 21.11 24.60 24.88
“ Sulphate of ammonia,...... 94471 77.12 82.03 956.51 956.81

‘phate of ammonia is cheaply manufactured as a by-e produf:t
the illuminating-gas works, and furnishes more nitrogen in
en weight than any other fertilizer employed in agrlcul.ture.
rogen being in the state-of ammonia, and' the salt itself
freely soluble in water and entirely convenient to handle,
rmanent under transport, it is eagerly bought by com-
ders of fertilizers. As this substance is now manufactured
large towns of Connecticut, consumers have the opportu-
bid for the purchase of it at first hand.
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Porasu Sars, '
Five samples of this class of fertilizers have been analyzeq

ANALYSES,

263 264 95 ol
Potash, LT E e B e BT (el dane oot G
Sulphuric acid, . : AR Py s 32.98
Chlorine, - - - - 36.07 37.24
Soda, - - - - 12.05
Lime, - - - 7 1.44
Magnesia, - - - - 4.79
Inseluble in water, - (e & 3.85
Water, by difference, - - - 14.37 11.97 b
108.39
Deduct oxygen equivalent to chlorine, 8.39
100.00

Potash guaranteed or implied in brand, 41.00 2775 50.54

Cost per ton, - - L $35.00 $29.00 $35.00 $37.50 $51.20
Cost per 100 pounds of potash, - - 470/ /5.28 3,63

The above figures express the percentage of potash, sulphurie

acid, etc., as found in the analyses. In case of 264 the analysis 3

was made complete, and thus exhibits the quantities of al] the
ingredients present, Since, however, the metals, potassium,
sodium, and magnesium are partly in combination with chlorine
instead of oxygen, to state them as potash (potassium oxide)
soda (sodium oxide), and magnesia (magnesium oxide), makes
the footing exceed 100 by an amount of oxygen chemically
equivalent to the chlorine present, which amount (8,39 per cent.),
is therefore deducted. Tn the following statements are given the
percentages of the several compounds that do or may actually
exist in the samples so far as the analyses enable us to calculate

them. Only in case of 264 is the analysis sufficient to make the
statement ccmplete.

263 264 . 265 287 230

Sulphate of Polash, . . 4 21.27 15.90
Muriate of Potash, = H - 40.69 30.01 %6.35 89.03
Carbonate of Potash, i X 48.88
Common Salt, S i - - 26.62
Chloride of Magnesium, % - 11.38
Chloride Calcium, ete.,, - 2 - 192
Water, - - 2 - 14.37
100.00

Reckoning all the potash in 265 and 264 as sulphate, we would
have 68.80 per cent, and 4%.80 per cent. of sulphate, respectively,
instead of 75 per cent. and 55 per cent,

.14 | 7700
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Sent b
Brand Importer. Dealer. ent by
T y
e
Sulphate of Po,,; 7
tash, 76:%%" | !
X’s i
s Ve \ - [New Haven J. J. Webb,
il- Haven ew 2 .
IL i ;)r. ]y(:; I"Ne(;ler:i:al Co. Chemical Co. Hamden
| bert’s Ana 1
| { Sulphate of Po- l
| tash, 55%. £
iate. j ;
Bouriidtzr;f Potash|H. J. Baker & Co., Wlls%riigzdilé::; N P. M. ﬁiudg(leﬁeld.
gt e H.J. Baker & Bro. S. B. Wakeman,
ts of Potash. o

* Equal to 41 per cent. Potash,
4 Equal to 56 per cent. Potash

;;ﬁe 87.2 per cent. of actual potash in 263 only. 115 1:;,;‘

n exist as sulphate, while 25.7 per cent. must exist in o
c:' uriate. Of the 27.44 per cent. of actual potash in 2
€; III)'ler cen'; can be present as sulphate and the remaining
g . is in the state of muriate. el
’pz;)sc:::e l:hat the amount of potash actually existing 1:
samples, as received at the Station, is several per cent.
h 5

i he dealer.
8) less than claimed by t -
r)dea,ler’s gnarantee is based on the a'nalyses of 't'lgetH;rzlo
chemists, and the deficiency may be fan‘ly.(?) attribute
e i i importation.

tion of moisture during or since 1 )
i ;%tice again that the samples 263 and 264, 'sold as hsul
of potash, contain less than one-third of their potash as

? . .
phate, and more than two thirds as rr(llurlate. e
i trade name, and,
ulphate of potash is therefore a /
i i e to the advantage o

' trade names, involves a fiction mor to t
vsellér than of ,the purchaser. 'Fhe notion is .prevalent ths}mlt.
phate of potash is a better fertilizer than muriate of potas; X
ae experiments have been published gon}gbt(:tshow ;?ia:; I;(})l ;1
» i i : etter qu
and tobacco raised with sulphate are o :
en raised with muriate. Whether this be t}§e fact gener a};llly(i
¥ well be doubted. Nevertheless the idea is stoutly u{) e
sulphate of potash is worth more than muriate for fertilizing
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urpos i
fg B gedes,t oauS:Hadvantage 18 taken of the Superiori
s e, . factaﬁ sulphate an article that ig ngnlfy,
o 0th of these samples of go-calleq ¢ e
lorine than eng S50
pot:a?h they contain | The ady
fert.xhzer lies, if anywhere, in the ¢
:;htlsh alll-e supposed to in’jur;z thea
. :
o r: lon_ne compognds-‘(muriate of potash anq
21€ present in these sgtcalled sulphates, i A
I a pure muriate, they cannot be ex U
toes or a better tobacco than the lat
We see, finally, that

rawn.
is w
ths old.
3 is oyster shell lime screenings.

er thy

qualitity of certain Crops bu,
Sy t
nt.
0 less quantit
Y, than
Pected to mak
5 e better Pota-

m and watep
to their cost, :
' G‘em.line high grade sulphate of
1s considerably greater than that o
sulphates, Sulphate of 8o per ¢
actual potash, has been recently re
. 8fcts. per pound of actual potash., 2
302 is an impure carbona

r $3.20 per ton.

t $6.40, two casks included.

] : te of potash ini
Bty potash contai k
kep: foe;wdently a manufacturing bye-product I’;Zg o
o ; . ; es S
i n:evzee?s 1 an imperfectly closed tin cajn;plg ;Jvab
hoisture from the air. Some allowa nh ?g
nce shou

e kilns for 4 to 6 cents per bushel.

v

ton cost $7.70.

Analyses of Oyster Shell Lime and Screenings.

ig anscreened oyster shell lime, slacked the day the sample

nsereened oyster shell lime, slacked, and about six

wo samples of slacked lime are fine and in good condition
ly to land, 328 being quite dry in handling, 329 damp and

' glacked and unscreened lime which these two samples
ent is sold by measure and not by weight. The price,
mber, 1879, was 8 cts. per bushel at the works, and 9% cts. per
ad, shipped in bulk at R. R. Depot. The average weight
o screened slacked lime used for building purposes is stated
_47 pounds per bushel. As the screenings amount to 3 t0 5,
t. of the total, it is not far from the truth to assume that
sereened will weigh 50 pounds per bushel. The cost of
Jime would be accordingly 16 cents per 100 pounds, at the
Shipped in casks holding 16 to 25
, the lime costs about 1} cents more per bushel and the
cost $1.00 each, which would bring the cost of a ton up

e screenings, 330, consist largely of imperfectly burned
, entire or in fragments. They are not shipped but are sold

unslacked lime, of which we have no analysis, is stated to
1 on the average 70 pounds per bushel, and is sold in bulk
8 R. R. Depot, for 17 cents per bushel or about 24 cents per
ounds, or $4.80 per ton. Shipped in casks, its price is 19
3 per bushel, the casks costing $1.00 each, which would make

cence when dre
potash shares wr;:}? esle}]:h vinegar or other acid. Carbonate of
latter may have overun}: T o poiesh any advantage which the 63424% 5§2t3% 52%2
uriat ; A ¢ . - i - 84 .
© as a tobacco fertilizer a, . & : " d 41 .82 24
o of Iron and Alumina, >~ - Loy AT B0 1.48 1.14
The three T e L eI
acco - i ’ 3 ’ - 0 k :

samples of oyst, Tipanying analyses exhibit the oie acld, - - - - - .79 8.89  22.34
yster shell lime and & Ccomposition of 4 acid, ¢ - . - Sl .69 28
& Co., Fair R i n screenmgs made byH. R Barnag g 5 s - - - 7 .04 .02 .01
by Dr. Armsby Wi-th he san_lples were taken on Noy 24t;h 1878 1 ‘ ! s seid, B 7 ¥ § Tt & A9 8
supplied the foll’owin the assistance cf My, Barnes, who £ 8]/ ‘ - ’ ¥ 508 ‘j:gtls} $ie
: g data descriptive of (he gqpme. il R : 8 94 2.0
samples, (by diffarence) : . A" T T 4
10000 100.00  100.00
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In the subjoined Statement are given the pro

various chemical compounds that probably exist portions of the

in the samp]eg

Carbonate of lime. 328 329
Hydrate of lime, ’ i : 1745 1943 5000
Sulphate of lime, s i - 6874 52.34 30'52
Phosphate of lime, i i b L12 1.48 k-
Silicate of lime,* £ o i .87 41 -
Magnesia, 3 i 7 4.33 4.66 %
Carbonate of potash, . A 3 4 41 .32 ol
Carbonate of soda, : E g -06 -09 (2 :
80@1um chloride (common salt) gt i o 43 '2)4
xide of iron, and alumina, . ; e 08 02
glhca, £ s 9 - 1.50 1.43 1'?2
and, 3 i i 0 2 ST iy A
Coal 4 ! 3 3 i 2011608 }
: : ; { Z 2.85 6.12
Water, S o g r b » .65 94 260
: U001 i g 9 497
100.00 . 100.00 100,09

*Soluble silica is caleulated ag silicate

not separately det i :
reckoned as h§rdratee':mmed 30 tho himne,

of lime, CaSi0,.

possibly existing e cilioa .

as silicate in it is

On referring to the results of these an
two samples of lime contaj
or of: substances mostly derived from ¢
alumina, and siljca,

4 ' and coal
em, viz: oxide of iron
8 sl We have sn.lall quantities of potash soda’
i ;5 pe, I ]03110 and sulphuric acids, altogether amo, ti :
-2 per cent.  Both samples contaj L

A ‘ ntain also 'l i
bl s nearly equal -
g Va:izl‘b(f)‘mc acid, viz: 8.3 per cent. Lime, ch cl(llief i;l:a"(;f
fm, § from 64.5 to 53.6, or nearly 11 per cent d it
m 17. to over 28, alsa 11 per cent, sl
Looking now to the st

e i ’
alcium hydroxide), next to this in quantity comes carbonate of
rbonate o

lime (or calcium carh
onate), follow. 1 :
cent., sulphate 1,03 per cent’. ed by silicato of lime 4.05 per

be serviceable.
of lime,

A e A on TR AL s R s
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xide). With this would of course remain the sand, mud, etc.,
t originally adhered to the shells, together with the ashes of
coal used in burning. The lime thus obtained is slacked by
owing on water, in order to reduce it to a powder. In this
ss of slacking, water and lime enter into chemical com-
ation, the 49 parts of lime becoming 64 parts of hydrate of
e. In practice some carbonate of lime remains undecom-
by the burning, and in the slacking process, the use of
cient water may leave some quick lime unconverted into
ate, or excess of water may remain as moisture, as is the
e with sample 329.

When applied to land, oyster-shell lime may act as a fertilizer
ctly speaking, or as an amendment. Commonly, both kinds
action are exerted, and the distinction between fertilizer and
endment is not generally recognized in practice although very
portant in considering the effects of this substance. Lime is
as an- amendment on heavy clay soils, 2 to 8 or more tons
ng sometimes applied per acre. On loams or light lands 1,000
inds or 20 bushels of oyster shell lime, applied once in two
three years, is a usual application, equivalent to the addition
of 800 to 500 pounds to the acre, annually. It is evident that
‘small quantities of potash, magnesia and phosphoric acid con-
ned in such doses of oyster shell lime can have no sensible
¢t upon crops. It is the lime, alone therefore, to which any
fit must be ascribed. A consideration of the modes of
ion of hydrate of lime, when applied as a fertilizer, will make
dent that it is oune of the most valuable aids to the farmer and
es more attention from Connecticut land owners than it

ur cultivated crops contain on the average as much lime as
h. The necessity for the application of potash salts is fully
ognized, but probably the lack of lime is as common a cause
unfruitfulness; fox. while potash seldom wastes from the soil
any serious extent, and is found in spring, well, and river waters
extremely small quantities, lime freely dissolves in water and
idly wastes from the soil, so that other things being equal
is more need for its restoration.

Paper Miin Wasre, Onarrer Osx FERTILIZER.

;34?. Paper mill waste. Sent March, 7th, by R. E. Pinney,
L SR
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270. Charter Oak fertilizer, Made by Charter Oak Paper Co.,
Parkyille, Sampled and sent, April, 29th, by Paul Thomson,
West Hartford, : ;

evidently the
refuse lime of g paper mill to which smal] quantities of phos.
phoric acid and nitrogen have been added, its analysis is placeq
here in comparison In Bulletin 21 g partia]
analysis of the latter wag reported, which differs somewhat from
the more complete and correct analysis here given, The differ-
ence is due in part to the difficulty of getting an average of the
pasty mass, and in Part to the absorption of carbonic
the air during the slow drying of the sample, which led to over.

stating the carbonate ang understating the hydrate of lime,
Analyses.

: 243 270
Lime, < = g i s < = 30.15 30.91
Magnesia, - - 4 L Y ¥ o .28 11.76
Oxide of iron, and alumina, - i 4 4 .61 —_
Soda, - 4 ¢ Y Y = 3 - 2.87 .24
Potash, 5 z o A - L —_ .30
Sulphuric acid, ! ~ L - - .61 .95
Carbonic acid, 2 ‘) 5 X u 2 18.52 10.47
Phosphoric acid, = 2 2 - & - trace 1.02
Chlorine, . - - - - - - .24 13
Moisture, s - - - - pe - 48.09 24.84
Insoluble residue and silica, s 4 L i 1.68 3.49
Combined water and organic matter,* - - - 6.95 16.39
100.00  100.00
*Containing nitrogen, L ) 4 : i none 47

Reckoning the acids and bases
likely to exist in these fertilizers

into the chemical compounds
we have the following state-

ment :

243 270
Carbonate of lime, 3 J b i 3 26.43 23.80
Hydrate of lime, ! g 4 : v - 1940 20.76
Sulphate of lime (hydrated), - - : b 181 2.04
Phosphate of lime, - - - e d Geinbe YA 2.23
Hydrate of magnesia, A 5 3 i 4 41 17.05
Carbonate of potash, . - - ¢ . BY A A4
Carbonate of soda, 5 - 4 i b 4,56 .22
Sodiumn chloride, - L S ! 1l ? .39 .21
Sand and silica, Y = 4 ¥ i i 1.68 3.49
Moisture, i 4 L & v i - .4250  23.00
Oxide of iron, and alumina - - : 4 .61 6.76

Organic matter, o o i N H 2.41 }' g
ok
100.00  100.00

It thus appears that this paper-mill refuge consists essentially

43

; : t contains also
i hvdrate of lime. I ;

B, of' carbonate and hy ; ot nantit
a m1xt11l‘? soda and carbonate of potash in yarymg e(\lridenﬂi
‘ bO‘;a(';e ; tains 17 per cent. of hydrate of mignﬁf‘lla, bl
'd2 contalins ¥ 4 tone used in the kilns o
e magnesian limesto : ill waste
g ﬁ((;)'m rtlifticul': As a fertilizer the simple p'aipefr mi};lv;e .
stern Connec IS ial and fertilizing
f o mercla

i . state is equal in com ime, or $3.20
'itstv;)etlf its weight of dry slaked oyster shell lime,
hou a t=)

I e 9 I |ld mag-
e a
he (/hajrtel‘ Oa;k f ltlllzel', ~70, 18 Wor t/h f()l 1ts lim: g
L a Il()l; mor $ 0 to Its ph()Sph()Ilc acld potash
: 5 e than 3.5 pel‘ 30 ,. |
‘ nlll()gen at the most 1lberal eSt]mate are WOI't'h $4 00 pel
klng‘ 1ts t()tra]. C()mmel‘cml ‘a{lue a.boul} $;.50 PeI ton or

 half the selling price.
SuELL MARL.

1.
824: . y 9
, 7Y I:e()elvell h’()[n H T, ﬂalhan [‘Ial‘l Vv est ( ’()l'nwa I ‘)1)

L e A b G
) of iron and alumina,.............

...............
.........

ing organic nitrogen,

] ; the extent of
. bonate of lime to 3

S marl consists of car nesia

Z:zlt} and contains 2 per cent. of carbonate o{ Z,ff(grbon-,
o ;:ent. of sulphate of soda, and 0.25 per cen5 A T
sopda The organic matter includes nearly 0.5 p

en, in organic combimation. ~, ¢ es were
: H;.rt mt‘grmed the Station, that parties, whose nam

p .l zer
‘ P ut t 'S mar. market as a fel tilL
'n) IOPOSed to ]ll a | on “Ie I

ce of $15 per ton. i o
' can be no I3.oubt that its employment, in liberal q;;ilzl :
one or more tons per acre, especially upon grass !

LAl D ; 1.60
.;Ed with the slacked oyster shell lime, shipped in casks, or $ A
fith lime in bulk at kilns.

e’
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would often be attended with decided and long-continued beneﬁ.t

but, in most cases, its action upon grain crops would not appea
2

at once in so decided a manner ag-i i
good superphosphates or gu:n::. i el
The fertilizing effects of this shell marl as well as its commerci
-value may be safely measured by the per centage of lime Wll;c'lal
1t contains. Its effects on’crops would be in general quite si ‘IICh
tf) those of oyster shell lime although somewhat less pronouml i
since carbonate is a less energetic agent than hydrate of lrilced
Its content of lime, 28 per cent., is less than one-half as muchme.
that ?f the two samples of slacked unscreened oyster shell 1i -
described on a previous page, whose average is 59 per cent “Ze
1,000 Poynds of the latter costs at New Haven shipped in ca k ;
;80352(.), 1t 18 Evidet;t, that the proposed price of’ the marl, $15Ep<;51t

, 18 much too lar i i
o i hanﬁ(;i,n(gen after making the most liberal allow-

Leacaep Woop AsHEs.

307 308
Sent by { Moses Sherwood, { Moses Sherwood, Henrysge?ldwin
& Greens Farms, Greens Farms, { Canterbu;'
Daser, { . Alvord, { D. Thorp, Satdana B,
7 Greens Farms, Greens Farms, { ; L’yme
éVeLght per bush., 56 1lbs, 54 lbs. 58 lbs .
08 4 & 124 cts, ]
Cost per 100 1bs., 221 ;é 01‘:‘8' ;g* CEP-
Analyses.
307 308 309
Is’o:;iash, ...................... 1.00 1.29 1.04
S0, . .61 58 .62
Lime, ..ot 29.83 33.59 28.71
AgNeBIA, ... .iihieiini ... 3.22 3.07 2.61
Aron oxided: DAL 2L S e REAR 2.60 1.
Phosphoric Aeid,. . . ........... 1.30 2.02 e
Sulphuric Acid,.......00enn.ns 13 18 s
C}l!orlne, ..................... trace, trs:ce tra:c(-‘;
Silica and Insoluble,........... 9.82 5.7 6 7 65'
Char, oot 1.96 3.06 1.48
aer.......iiiiiiiiiiiin 26.88 24.05 8399
Carbonic Acid and Loss,........ 23.82 23.90 20.76
100.00 100.00 100.00
Carbonate of Lime equivalent to Lime, 53.2 60.0 51.2

These samples agree closely in composition with those repol’ted
last year. They are somewhat drier and contain rather more
potash and phosphoric acid.

These ashes applied at the rate of a ton (36 bushels) per acr®

‘* 45

ish, besides a large dose of carbonate of lime (11001bs.), ser-
.able quantities of potash (20 1bs.), of magnesia (60 [bs.), and of
sphoric acid (30 Ibs); but the chief effects of the application
e from the carbonate of lime. In my Report for 1878 I gave
ggestions for preparing a substitute for leached ashes. With
» of the analyses of oyster-shell lime, previously given, we can
alate still more closely the composition and cost of a mixture
hich would be equal in all respects, or even superior to these
sched ashes here reported. The fertilizing matters of 100 1bs. of
Jeached ashes would be contained in

7]

~ Slacked Oyster-Shell Lime, ..... 54 lbs. costing*, 9 ets.
'Muriate of Potash, ......c...... %108 o g
Ground Bone,......ccevarsyeee 8t £ 8 D
\ Patal i e A s iy 28 cts.
4 * At kiln.

100 Ibs. of leached ashes cost on the average 25 cts. Our mix-
however, would contain, in its bone, about four cents worth
ogen which is absent from leached ashes, so that the cost
the materials of this mixture is not greater than that of the
The mixture would contain hydrate of lime which would
it in most cases a better application to the soil, but might
aps do damage to the plant unless carefully distributed.

UxreacaED WooD ASHES.

he following analyses were made on samples of house ashes
red in a stove, and kindly supplied by G. H Glover, Esq.,
Branford. They illustrate the variability of wood ashes

ect to potash, &c. The quantity of sand is unusually

Chestnut QOak, Hickory.
253 254 255

3.07 9.37 4.56

i 42 1.92 58

29.15 | 29.65 36.29

9.63 3.65 5.71

5.21 3.78 2.79

2.61 2.42 1.68

2.46 1.88 .99

W/ 1.49 19

12.80 16.57 28.22

......................... 26.70 22.01 18.09

.............................. 3.26 1.97) 1.51
........................... 4.62 528 | 449"
1&9& 100.0 100.0
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New Jersey GREEN Magr,

3 :
Kir;f,:) Ozhlgped by the Kirkwood Marl
ke » N.J.  Dealer, Paul Thomso Vgn
! eived from Paul Thomses. s
4.00 per ton, i b

d Ferti]izing
est Hartforq,

Analyses.

&Ogﬁpre. .............. ’ l 316 By N,y
S lped Wikor, o ot IR A (R o) geologer.
Sand (insoluble st |17 1177 e L 16.70 ) 5°° °8ist,
01 foa Rl abEa s S L T G e 3.26 9.66
T i e LSO ST 18.33
! oo s s A BORGIINESHN O S0y 26.65 !l 50.80
ST e f R N Sl R
Magnesia, i 23.00 17.63
otash,..... .. . 43 3'7'7
Blay e i el 319 3.13
Phosphoric acid,‘: ........ 5.69 5.?4
Bulpligrianctd) |07 TR s .60 e
Other 0 Sy B Gy ‘90 .2. 24:

——

10000 100.34

» and in many localities admits of ea

somewhat variable as shown SZ
Ve t}hpear:;e samples which were
538 ue of the potash and
Y818 1s reckoned, for the former,

er 1b. er Ib.
P , the value of the reverted phos.’aa;:?g f:vretltllz lat_ter e
) ve in 2,000 lbs.

of 316, no less th

; an 114 lbs, of

Hi: . of potash :

p ac}d worth $1.62, the total being zgr‘:,? : $5:iwlhd e
. 7o, € same reckon-

which is published by Prof. Cook

OEtalned .quite near each other
pt ?sphomc acid in the above a,.na
at its lowest price, viz., 43 cts. p

e silicate of alumina, iron an
2 sand (or glauconite, as the pur
gists), in fact readi

: Sam,
Price at Hartford E

ants for

42 .39

47

on makes ready use of the plant-food contained in the
ving a speedy effect on clover and grass.
d potash which -constitutes the
e green mineral is termed by
ly suffers decomposition with liberation
h, and at the same time furnishes in the residual silicate,
ich confers on good soils their remarkable quality
fertilizing elements which would other-
o to waste. No doubt it is this silicate which largely ac-

the striking improvement of the light sandy soils of
large tracts of which have been transformed
ly as a consequence of the use of

ti
its application ha

: ining the soluble

ern New Jersey,
5 desert to a garden, main

marl. i
¢ the price charged, the green sand marl will be found, to

se from the results of its use i

n New Jersey, a cheap means of
ving not only our very light soils, but also the better loams

h require constant manuring to maintain their fertility.

s marl must usually be applied in large quantities, several

to the acre, in order to get good results. It then forms a

ble amendment and a durable source of potash.

MariNe MuDp AND SEA W=zED.

taining some seaweed from salt-
e Station by Geo. M. Deni-
d at low tide, and can be

i‘-:a.mplé of black mud cen
r at Saybrook, was sent to the th
, Bsq., who states that it is expose

¥
, I

pon the land for about 25 cents per load.

327

S R R A R O NG R B 71.32
o and Volatile MAtEErs,. ... oo o rzeronrrorerteertes s o 2.79
Clay and substances igsoluble in il | sk s S i e Raek e 20.82
T T S R R R S b bl e 2.62
L A AL LR S GO S ot e .26
e PSR SR e ISR Gt b S e e 51
.................................................... .60
............................................... AT
............................................ .51
.................................................. 89
trace.

..................

* Contains Nitrogen, 0.12 per cent.

+ Most of the Iron exists 83 protoxide.

his mud contains, in fertilizing elements, the small amount of
en, lime, magnesia, soda, potash, chlorine, and sulphuric
given in the analysis, altogether amounting to about 24 per
of the total. But stable manure—the standard fertilizer—
ing but about the same amount of plant-food, and of the
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same kinds, except that it has
acid, less soda and more potash.
liz"311‘.he gud,b :;hen uied Judiciously, will Prove an excellent fops;
4 oubtless other samples might, contaj r
In any case, the m Zonsl AHk e
¥ ud, used copiously, to i g
Al gether with fish, wh;

:,r.e rich in nitrogen and phosphates, and with seaweed Whi,ch ind]
ams' abundant potash, will supply all the plant-fooé that ¢ b
require, and serve to mainitain or increase fertility of the soi e
the fullest degree. . i

Tl.ne only drawback to the use of the marine mud Jieg in th
co}?mdgrable proportion of soluble salts, mostly common g ‘1e
lxlv ich it contains, being nearly one per cent. If thrown outa't,
T(}alaps and exposed to the rain this salt will be mostly removezln
e mud may 2?1§o be applied directly to root CTops or grass i '
moderate quantities without damage, if well distributed !

As an amendment th
e fine mud must have an e
on coarse-textured soils, e

Fresn Wargr SEDIMENTS,

e oy el e i B T LA A
314 |
East Wil | 822 | (984
i Essex. I 1
y stock.
" Moisture
ik Joer d ...... VT isteiaratt e a8 S TR 34.44 5.75 l
rganic and Volatile matters, .. ... . . 2.78 11 i
g?zldes of Iron and Alnminas il a0 ) ; 58:-,;1; “1;lllé
e S LA e i e ! S
%{agnesia, ........................... & il
LA R S e A s i
O e R L0
Phosphorie Acid,. . .... .. AT O pe yi
i SR el Gl h ; ] e
Sand, Silica, &e., insoluble in acidy ' 59.20 78.32 84"(1) ;3
100.00/ 100.00 —EB‘O—
*Containing MNitvogeniier s\ 00 oA i 0.29 0.15

Fﬁzlt Wa(s} ls?ont. b};& D. H. Van Hoosear, Secretary East Wilton
rs Club, n August last, describ 3
bottom of a pond hole,” ! ed as “ deposit from the

clusion that the deposit would have Ij
t s
lizer than & good sofl, ittle more value as a ferti

i rl‘he sample 322 whose analysis is next given was sent, labeled
ried mud, by Mr. J, T. Stevens, of Essex, who states that “its

less sulphuric and more phosphoyig

49

as a top dressing for lawns and also on mowing land has

d greater for good than anything I have ever seen. On

s crops it has given me _better results than $45 crop fo’ods ik

f é’purchased. This mud is under-water the year round.”

The analysis agrees remarkably with that of pond mud from

h Woodstock, mentioned in the Report for 1877. It con-

, however, a little more phosphates and sulphates. In reply

Mr. Stevens’ inquiries, was written as follows:

The dried mud contains every element of plant food in about
proportions that are usually present in stable manure, or in
composts. Like the fertilizers just named it contains but

t 3 per cent. of immediately available plant food; the other

per cent. being water, sand, or clay, vegetable matters, oxides

jron and alumina, not differing in character or fertilizing value

¢ as is known from the same substances as they make up the

of ordinary soils. Unlike stable manure and ordinary com-

 the mud contains a considerable amount of sulphuric acid in
orm of sulphate of lime. The mud contains 0.46 per cent. of
huric acid, while stable manure has but 0.10 per cent. or less.

uite likely that this fact may have made the mud so useful

ur experience.” .

Doubtless a pretty liberal application of the mud would be

uired to produce the striking results Mr. Stevens observed.

) a recent note Mr. Stevens states that the mud sent by him
from a cove or pocket from the Connecticut River; the sedi-
nt is brought down in the spring freshets by the Connecticut,

cove being connected with the river by a narrow channel.,

€ is no current in it and suspended matters are deposited at

h a rate as to have reduced the depth of the water three feet

ce the remembrance of elderly people. There is but little

matter washed in from the surrounding hills. The river at this
it contains salt from the setting back of the tide during only

4 to 6 weeks annually. Some entire years there is no salt

all in the river at this point. The quality of the sample sent

8 not up to the average. It should have been taken from the

ddle of the cove.
Mr. Stevens also remarks: “Our mill ponds a few miles back

~

Ty strong smell. It has been tried on various crops but kills
6Verything. After being hauled and dried it turns from black to
i hite; and puckers the mouth like alum.” :

-

e e e

TSI

} e
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The astringency here referred to i
0,: R ITe to is due to soluble salts
\'\*111 .decompose t-hgse sal%s“;lrfg ?‘::;:: i)lmportion i s
bersvweable application. B
ample 334 received from S :
i ‘ m S. Palmer, Woods :
o elr;:;t:;irsof ;Iaui and sﬂxea- with the mereststt;;cci,s C(f)‘nSISt's
skeletons or sh'ieldsu;f Of tl}.e sxl.ica exists in the fOl‘mO fferu_
S sl microscopie infusorial plants whi:] the
s i 0 kswa'mps and bogs. From its Iio«htl Ry
ksl il 11.1’ca ffn for m‘arl such as sample 304bl o
o SN ; 1' e vinegar, it effervesces ver sl'~h, el
ce of" carbonate of lime. Gl

ed Iime
afe and

con-

Pear or Swamp Muck.

Three samples sent b
y G. M. Denni Ll
are from the town of Old Sa‘}’brosﬁmson’ Esq., of New London,

335 an 341 (&) . ) ) ~
the fa,lln ()f M] ennison 34] 18 (lavelse(l
d. fl m D 1 “
y t/he COnneCtlcut a,ll y Ralh a.d, near Ml DennlSOn 1 Ild
b ;/ e (6] . S 1a .

335 341 342

Mbisture, .....
:;(Zﬁganie Rt matt'g;,-”:‘_ .................. 85.25 81.40 87.22
g el ol meter, |l G ... 1252 1249 42
'''''''''''' i 1 ; 2
.......... 2.23 6.11 (2);6

Containing nitrogen,. . . G 100.4(1)0 it
............ 43 42 2

.

Reck i ;
ongd in the dry state the composition is as follows:

QZ%anic andrvolatileps.[ 1SS0 eVl o Sg 38;’? iy ot
s S B Tt Y Lk R R = 67.08 81.
Ao i 1613 82.92 1547

Nitrogen, . . . .. evre.rns.s S Ol g R
s dly ; ; leRIRECE 3 2.24 2.11
wamp muck is thus s
: 2 seen to ¢ i

of nitrogen i oL hperioon
ammonii . Whl{:h under the action of an alkali likeliil i t"
nay become available as plant food. The A
. organic

mattei‘ its g 1€
lf undel fa; ‘Ol‘able Conditions serves to liberate lin
(&} Vv )} i

pot. Y
p T?fll;e&c., frgm the mineral matters of the soil
can :
ey il ; ::,opig:b; ';hatx tlhe application of this swamp
Sl t soils %
Evidently, h 178 , would be very servi
fresh muZl:: c(()):: Yi. te latge ‘propontiahof Wat}e?r ;K:?iaﬂi
can be spent u s e ,lt a nice point to decide howlmuch
% applicqti()npor'll‘ its handling without consuming the profit of
. The proper mode of using swamp mulz-k is to

of i1-0n
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ain and dry for some months, during
the weathered muck as an absorb-
npost it with lime, fish or
eir decomposition.

w it out where it will dr
ty weather, and to employ
in the stables or barn yard, or to cor
mal matters yielding ammonia by th

CarcH BASIN SEDIMENTS.

s from the New Haven sewers sent by Prof. W. H.

Two sample
were submitted to

ewer, after becoming air dry, or nearly so,
rtial analysis with the following results:
] 230 231
Lk b AR .64 7.04
ranic and B latile Makbors, vax ons e b ey s ate Soais 9.29 34.52
B Y 90.07 58.44
100.00  10.000
ning B o e o RS AR R : 0.42
CROPS.

r ForMULAS FOR PARTICULAR

which will ensure
which the farmer

SpecIAL MANURES O
fertilizer can be compounded
pted to each particular erop
duce, is a very taking one, and it is not sur-
ising that the farmer should seek refuge from the uncertainties
hich environ him, by the use of fertilizers which claim to be so
ntifically compounded that the chance of failure in getting a
op is reduced to the very lowest possible limit.
In the Report for 1878, some account of the history of special
ilizers and the principles on which they are compounded has
It is claimed, for instance, that the onion fertilizer
tains the elements which must be added to the soil in order
produce a good crop of onions, and that the proportions in
hich they are mixed are those which the onion crop specially
quires. When we bave three distinct onion fertilizers, all of
hich make the same claim, and which differ widely from each
her in the forms in which “their fertilizing ingredients are
present, as well as in the proportion of those ingredients, we
ave reason to believe that neither science nor practice has
eached such a stage-of intelligence as to0 be able to compound a
fortilizer which deserves to be ealled an “ onion fertilizer” because
ik particularly adapted for onions rather than for any other crop.
‘Such is, indeed, the fact, and the so-called “ special fertilizers”’ may
may not be adapted to the crop whose name they bear, in
eneral or in any particular case; may or may not be good fer-
ers for common purposes; may 0

r may not be worth com-
ially the money they cost:

~ The idea that a
¢ be specially ada
occasion to pro
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The designations they bear
simply trade names. T}?e full r::(:rs'tti,s 't()};'elt‘;t:i%sﬁis refg a"df!d i
;\}/lzulcd‘ demfcinstrajce that they fail as often as they sugcezgelg N
tObac;zp;e rt;lI;ZZhwh lt)hey are specially designed, and thag l:i]z
Pt r can be qsed upon the potato crop, and the corn
sl pon onions ”Wlth_ as good results, in the average of
and cases, as if applied to the crops whose nam t
carry. i
; We observe that the three onion fertilizers in the acc
ing ?able of analyses contain respectively 8.9, 5.7, 7.4 (Z::Pany-
(8)f3n'17t;0g7e2; 6.5, 8.7, 4.8 per cent. of pho’spbo,ric: azid CZEE
$.3 8,.7'.7,, gg[;7’2§ela§§nté5§fo£0t%h.t Therli‘r estimated value’s are
. .26, ) er ton. i i
al.lke, namely $50 per ton ilf each case.hegossf:;th:vviﬁvel}: ;
dlﬁ'ef'ences t‘he resemblance between the Stockbridee oni e
t}.le Stockbridge potato fertilizer. They contain resg e tn IO? -
nitrogen 3.9 and 3.8 per cent., of phosphoric acid 6 5pa1(13dlv"'e2y, i
cent., of potash 8.3 and 8.8 per cent. If we 'com .
analyses above given with those reported last year, we I;ana] -
tha.t the manufacturers do not confine themselves VG:I‘ 4 stri:tl 8
their formulas, which is a significant indication of hy B
attach to them. it
As to the commercial value of these fertilizers we find their
average cost exceeds their valuation but $1.00 per ton. W
goltlce, h}(l)v:rever, that the value of some of them falls consid.erabl;i
p:r?sv(v)'nt; eir cost. The following table will be useful for com-

i Cost

Valuation.| Cost. Exceeds

ggg Sboc]‘z‘bridge To}‘)acco, .............. | $88.73 $50.00 V;llula;]’:'m.
e Qnion, . ... ... | 3841 | "s0.00 | 11.28
1l Gl Botata, oo 4042 | 50,00 9.58
259 (Mapes Onion, ... .. p oA ?Tng’ il i?ég 8000 )
282 [Forrester’s Potato,......... ....... 46'39 Zggg %'17‘1i

------- . fe .

Valuation

! Exceeds
gg% Forrester’s Onion, .................. 53.05 | 50.00 §30 v
281 f ggmage, ............... 53.44 | 50.00 3.44
o84 i b (i; ................. 54.15 50.00 " 4,15
303 i T PRWREDLN, ool aais s esins 47.60 42,50 5.10
i B Curmp, ................. 59.64 53.50 6.04
ORIG lal) S Vel Gl e 2306 56.87 50.00 6.37
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r oF ACTIVE INGREDIENTS OF FERTILIZERS DURING 1879.

Organic Nitrogen.*—Fish scrap, dried blood, dried meat and
nkings (the latter sometimes termed azotine) are produced
Smmense quantities and consumed for fertilizing purposes. They
not, however, pass to any considerable extent directly into the
inds of farmers, and are not largely ‘applied to the land in the
ate in which they are first produced, but they are mostly sold
from the Menhaden works and slanghter houses to the com-
ounders of superphosphates and other artificial fertilizers, where
are used to supply nitrogen to these articles, being mixed
h various phosphates treated with oil of vitriol, with potash
8, etc. 4
he first wholesale cost of organic nitrogen is but a little more
1 one-half what the Station valuation allows as the fair retail
e. Fish scraps, dried blood, meat and tankings are sold at
olesale at so much per “unit of ammonia,” without regard to
hosphoric acid, which in dried fish amounts to 67 per cent.
d in blood, meat, etc., ranges from less than 1 up to 10 ver
t., according as more or less bone happens to be included.
ing the past summer the unit of ammoniat in fish, blood,
., has been worth in New York but from $2.30 to $2.60. At
50 per unit of ammonia, the wholesale price of nitrogen would
104 ots. per pound, with, in general, several per cent. of phos-
acid thrown in.
ow what justifies the Station in valuing this same nitrogen
it comes into our retail markets at 20 cents per pound and
 the same time allowing several cents per pound for the accom-
ying phosphoric acid ?
e Station only can answer that the retail market justifies the
values it employs, and would, so far as many of the super-
XSphates and all the guanos, other than Peruvian, are con-
fied, justify trade values higher than it has employed.
e difference between the wfiplesale and retail cost of organic
ogen is made up by various items of expense, viz: transpor-
on; grinding and mixing with the phosphates or potash
ts; bagging or barreling, storage and transportation of the
Uperphosphate ; commission to agents and dealers; losses due
sales on long credit, interest on investment, and finally profits.

- ¥ Or “potential ammonia.”
- 1 That is 20 pounds per ton for the nitrogen reckoned as ammonia, 14 pounds

f nitrogen being equal to 17 pounds of ammonia.
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A large expense is incurred by the makers of superphosphateg.

in the fact that from the date their raw materials are purchaseq
up to the time of getting pay for the finished article, six, nine
or even twelve months elapse and, of necessity, the capital thug
employed must draw interest from the final purchasers for whose
benefit it is employed. X

It is worthy the attention. of consumers of fertilizers to care.
fully consider whether a part of these expenses may not be savdq
with advantage to themselves and to the manufacturers,

Many forehanded farmers are in the habit of getting their
fertilizers at much less than the usual retail prices. This is done
simply by making use of their knowledge of the details involved
in the business of manufacturing fertilizers, a knowledge which
they neglect no opportunity of increasing. The careful buyer
first informs himself as to the resources of the market, second, he
pays nothing more for the reputation of a fertilizer or for the
claims made as to its superiority than he can satisfy himself that
they are worth, but he buys with strict reference to the quantity
and quality of the ingredients, and bases his opinion of the quantity
and quality on the evidence of chemical analysis. Third, he
prefers, if possible, and it usually is possible, to buy sufficiently
pulverized raw materials and mix them himself rather than pay
a profit on grinding and manipulating. Fourth, he plans and
buys ahead when the market is dull. Fifth, he clubs with his
neighbors to purchase in large quantity and thus secures wholesale
rates. Lastly, he pays cash down and saves his interest,

We have already seen (p- 80) that the nitrogen in genuine
ground bone, has cost during the season of 1879, from 11 to 15
cents per pound, according to the degree of fineness of the bone,
instead of from 15 to 18 cents, the rates of the Station valuation.
We have seen also (p. 34) that in damaged cotton and linseed
meal, nitrogen has been bought for 13 cents per pound. Prob-
ably, however, there is no considerable or steady supply of
nitrogen in this form, Undamaged cotton seed mea] commands
in New York, according to December quotations (1879) $24.50
- per ton. If we add to this cost $3.00 per ton for transportation
to Connecticut markets we have the cost of nitrogen 15.8 cents,
the cost in New York being 14 cents. Itis a well ascertained
fact of experience that the nitrogen of cotton seed is not inferior
to that of meat, blood, or ammonia-salts in average fertilizing
effect. The supply of cotton seed meal is large, and although its

57

Jecitimate agricultural use is as a cattle food, it is seen ‘?0
lelgoltsele to pure ground bone as a cheap source of organic
, urial purposes.
‘.’Ast:nf(;);glalg;ruvign tér)uano (p. 2d5) organic nitrogen has also
furni 16 cents per pound.
¢ t}f:::: ;;}ﬁeilitthat WhilepthepStatiion has rated org'anic.nitr(;%eu
i most active forms at 20 cents, it has been re_tmled in co f«?n
d meal and in Peruvian guano for 16 cents, in fine l')one (()11
ﬁt:s? and in damaged cotton seed meal for 13 cents per I;ourna ;
ile its wholesale price in fish and blood has been as low as
; otgs,(;n in the forms of Ammonia-salts an.d Nitrates.—
ate of ammonia has not figured-in our retail .market. It
en quoted at $80 per ton, which would make mtt.‘ogen cost
nts per pound. The sample of~ stanf]ard Pgruvmn guan(;.
which contained a good share of its nitrogen in the form o
ia supplied it for 18 cents per pound..
he Station has no trustworthy data with reference to the
¢ of nitrates.
luthzO;g/Lospizoric acid.—The import'ed su.perphf)sphates 291
98 p. 25, whose value lies exclusively in thel}' phosphf)rlc
which is nearly all soluble in water, furnish this ingredient
cents per pound. In standard guano 292, soluble phos-
acid costs 10 cents per pound. ; .
erted phosphoric acid.—In standard Peruvian guano this
lient costs 74 cents.
oluble phosphoric acid.—The various grades as we have
L (p. 30) have been furnished in ground bone at reduced rates..
the following statement we give: 1. .The trade values em-
by the Station during 1879, and Whlchz as we have seen,
Spond with the average retail cost of s.Ju.perp,}iosphates,
108, other than Peruvian, and “special fertlllzef's. 2 The
of the fertilizing elements during 1879, as supplied in bone,

S

Vian guano, cotton seed, English superphosphate and potash

e
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2
Cost in m
Snp};;ﬁ}ms- ger, G“&no
7 Spegials,'&c. Ottgzxg.seed:
Lis perlb | Cts. per1p,
iNitrogen i nistates, i s S0 TILIER SRS 26 ?
55 in ammronia galbel B0 s G VTR 0 224 18
£ in Peruvian Guano (organic) fine steamed bone,
dried and fine ground blood, meat and fish, 20 16
i in fine ground bone, horn and wool dust,...... 18 15
Sl i Anemedinnyiboneyitir ARt s LS EEE RN 173 14
ke i medinme bona, i i R e SL ST A 164 13
< in coarse medium bone, .........iiiie .., 15% 12
£ in coarse bone, horn shavings and fish scrap, . . 15 11
Phosphoric acid, soluble in water,.................... 124 11
i “ “reverted” and in Peruvian Guano,... 9 %
6 “ insoluble, in fine bone and fish guano, . . 7 6
[ i 1€ in fine medium bone,........ 6% 5%
s i o in medium bone, ......... fihe 5
th o i in coarse medium bone,.. ... 5% 43
L (i i in coarse bone, bone ash and
hone black, i it 5 4
] 1 i in fine ground rock phosphate, 33 7
Potash in high grade sulphate,.. . ................... %
¢ in low grade sulphate and kainite,............. 6 5
“  in muriate or potassium chloride,.............. 43 3%

We see that in the second class of fertilizers the fertilizing
elements have cost 20 per cent. less than in the first class.
Whether the elements in the first class are, on the whole, 20 per
cent. better in practical effect, as a result of better pulverization
uniformity of composition, safety or convenience in application,
facility or favorable terms of purchase, proportions in which the
element occur, or other real or supposed advantage is a question
_ which each purchaser must answer for himself.. it

The Station will retain for the coming year the valuations used
in 1879. The present upward tendency of prices renders it inex-
pedient to make any change, and they answer perfectly for the
purpose of comparing one fertilizer with another.

INQuiriEs AND AnswERs CoNCERNING THE Usk Anp MANAGE-
MENT OF MANURES.

Application of Stable Manure.

Director of the Experiment Station: Will you please inform
me which is the better practice, to deposit manure in small heaps
plowing it under directly after spreading, or to spread it broad-
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from the cart, plowing it under when convenient? Some
im that there is more loss in the latter practice from washing
| evaporation. Is it best to put it on the field in winter ?

B. L. Turrne, Milldale.

Amnswer.

[anure from yard or stable rarely contains such an amount of
rtile fertilizing matters (carbonate of ammonia) as should
from spreading it broad-cast on the surface when most
venient. In Report of Connecticut Board of Agriculture for
p- 350, you will see from the analysis of a sample of “fresh
‘manure,” that 10,000 pounds of it contained but 22 pounds
nitrogen in the form of ammonia salts that could be evapo-
y prolonged boiling with water, while “ fresh cow manure”
ld yard manure” contained but 6 pounds and 1 pound, in
00 pounds respectively. Unless manure is very rich, as from
fed animals, and is in an active stage of fermentation, hot and
ing, and exhales a distinct smell of ammonia (hartshorn)
can be no loss on exposure, and in any case the loss will be
spi‘eading out thinly, than by dropping in small heaps,
spreading implies cooling and the stop of fermentation.
L, if not mere sand, is an energetic absorber of ammonia
1ll not allow much to escape.
manure, when properly handled, need not suffer any waste
evaporation. A moderate and regulated heating of fresh
results in the formation of Awmic acid which secures
monia from loss by evaporation. This moderate heating
have before hauling out, or else it should be hauled out
eather before it heats at all.
dvantages of spreading manure from the wagon as it is
ut are, a saving of labor and an even distribution of the
Its (ammonia, potash, phosphates, etc.), in the soil by
the manure is hetped on the field and gets a heavy rain
Preading, the ground under the heaps receives an undue
the best part of the manure.
endently, however, of loss by evaporation, there may be
Aances when it is best to get the manure into the ground,
has had a chance to become dry, for it distributes much
L moist and swollen with water than when « chippy ”
Y” in texture, and is ready at once to act as manure,
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whereas dry manure must recover moisture before it can be of
any use. -

As to spreading manure on the ground in ‘winter, the practice
works well where the ground is level or not subject to surface
wash, and where the so0il is deep and retentive (clay or gooq
loam) or covered with grass or winter grain. On-bare, light or
leachy lands there is likely to be too much loss by percolation
before the crops are ready to take up the fertilizing matters.

The surface application acts very beneficially as a mulch on
lands that puddle in rain and cake in sun, and on them saves or
reinforces tillage.

The application of manure is a matter in which circumstances
alter cases, and in deciding on the course to pursue in every
instance the circumstances should be carefully considered. The
benefits of a mulch or the convenience of the farmer may often
compensate for some loss of manure.

The question whether manure is better applied fresh or after
thorough fermentation, is not touched in these remarks.

Bones, Raw and Botled.

Director Experiment Station: I find that some of the bone-
dust that is sold in the market has the oil extracted before grind-
ing, and some of it is ground with the oil in it. One is quite
dry and the other is wet and heavy. Is oil a fertilizer; if so, is
it worth one and a half cents per pound or thirty dollars per ton
or any part of that money, either in its raw state or combined
with oil of vitriol as in a phosphate ?

Joux S. WeLLes, Hebron, Ct.

Answenr.

The pure oil, or fat of bones, is good for nothing as a fertilizer.
In extracting the oil, however, by boiling, the bones lose some
nitrogen in the form of gelatine (glue). The loss thus occasioned
is usnally not large, and is compensated by the greater ease of
grinding and more ready decomposability of the boiled bones,
if applied as bone-dust, or by the less grinding, less acid, and
less time required to work into a superphosphate. The boiled
bones come out of the boilers saturated with water. To dry
them by artificial heat is costly, and to make them suitable to
handle and prevent putrefaction they are often mixed with salt
cake, or niter-cake (a refuse sulphate of soda), and sometimes
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heap chemical is used in large proportion, 30 or more per
It thus happens that boiled bones are quite variable in
"and composition, especially since more or less meat and

‘ e . .
. » are mixed with the bones.

nkings
Composting Manure with Fish.

irector of Experiment Station: I have a large pile of barn
3 manure rather coarse. I want to make a compost hea};;
 have been told if I would buy whitefish pomace or fis

1o and mix them that it would be the best thing to do.

'1‘,9 say that the one counteracts the other. Please advise

i A. L. CoLuiNs.

t Meriden, May 28th.

Answer.

,'sh pomace would help reduce your coarse manure and 1
not understand that one would counteract the other. The
nure itself, if kept moderately moist, would soon become
npost in this weather. Addition of fish pomace would hasten
peration. A little fresh slaked lime or wood ashes would
aid the process. A coating of earth, loamy or muqky,
d prevent loss and regulate the heating._ The fish or lime
ashes (or all three) should be well mixed with the manure.

A ﬁm Manure—Loss by Heating—Mizing with Plaster.

ector of the Experiment Station: I send you by express a
e of hen manure, taken from my roost, for analysis.* 1
have weighed any but judge that it weighs not far from 50
ands per bushel as I ordinarily find it. I find that after stand-
n barrels for several weeks it sometimes appears mouldy. I
e thought it to be caused by heating, if so is it an injury.t'o
manure. Have usually sprinkled the tops of the ba?rehls with
ter. Would not that prevent the loss of ammonia in case
ras set free by decomposition?
‘o i * L. H. GaGER.
arryville, April 14, 1879,

i Answer.

he mouldiness is a sign of moderate heating and probably is
‘companied by some loss of value, but unless there is a strong

* The analysis is given on p. 34.
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odor of ammonia the loss will not be considerable.
has a slight smell of ammonia.

Dry plaster will not Stop ammonia or prevent its loss,
and wetness (not mere dampness) will check the escape o
nia. Water alone, enough to fill the pores of the mass, e
if' the manure be made compact, will prevent much log
weather. Plaster, in solution, i. e., wet, arrests decom

as well as retaing any amionia that has been generated.

P]astel.
f amm,,.
Specia]]y
S 1n €coo]
position,

Mizing Nitrogenous Fertilizers with Ashes and Potash Sults,

Director of the Experiment Station: I am told that ashes;
owing to the potash in them, when mixed with a nitrogenoug
fertilizer release the nitrogen. Is this true ?

Is there any objection to mixing either muriate or sulphate of
potash with a nitrogenous fertilizer, and if any, what? Ap
early answer will greatly oblige, ,

L. S. EriswortTs, Simsbury, Conn,

Answer.

When ashes which contain carbonate of potash are mixed with
a mnitrogenous fertilizer, the effects diffor according to circum-
stances. If the fertilizer contains its nitrogen as nitrates or in
the form of organic compounds such as fish scraps, flesh, blood,
or the similar albuminoids of vegetables, as in castor pomace and
cotton seed, no nitrogen will be released, but when nitrogen
exists in the form of ammionia salts, then carbonate of ammonia
may escape, and will escape if the mass is moist and exposed to
air and sun, so that evaporation of the water takes place. Fish
scrap often contains a little ammonia salts, because it cannot
always be dried before decomposition commences.

In most cases, mixture of ashes with stable manure, hen dung,
guano and other animal fertilizers will occasion no serious loss if
the mixture is shortly incorporated with the soil, or if the
mixture be covered with a layer of loamy or peaty earth,
because the quantity of nitrogen existing as ready formed ammo-
nia in these fertilizers is usually very small; and the liberated
carbonate of ammonia is perfectly retained by the moist earth. If
ashes are mixed with moist hen dung or Peruvian guano, the
smell of ammonia is at once perceived, but

addition of loam
speedily arrests the loss,

It requires exceedingly little ammonia

The samplq 3

63

e i fore
. h sense Of smell and the amount Of IOSS 18 there
U t

mated when judged of by the odor.

i e or muriate of potash

» is no objection to mixing sulphat
[ g:;r nitrogenous fertilizer.

n of Castor Pomace and Cotton Seed.

Experiment Station: The Farmers T}lld
i e

; Growers in this vicinity are interested to know

co LT

: .,  Can you
tor bean, cotton seed and castor pomace. Ztor
f tion of castor bean and cotton seed in ca

O'ompositio

ct(;r Connecticut

Jorx N. Kixé.

Answér. n

l d of cotton see am
‘sition of the castor bean an :
domposmlolnn 1857-8 I analyzed samples of castor pomace

. golx"rt(ia;:ated cotton cake, and found their composition to
dec

2 1
follows 1858. 185
Castor Pomace. COtg)aI;(s:ed
Y 9.24 6.82
% i ¥ A e 16.47
& 4 - i i 1 . 66 60 68.91
ggeta.blé malters, i e T 7.80
j : 100..(;) 100.00
i 1 4.32 7.05
in vegetable matters, AN i 2.09 2.36
ric acid in ash, - 3 oe., P.
.aleulat,ed at present trade values, (1\?- 2 . so1.04 $32.45

c.) o 4 %
these articles are simply what remains after ‘:};ee ;&Z(li
been crushed and subjected to extreme Pressturethe i
Their composition will vary act'}ordlngh 0 el
ch the oil is withdrawn, and accord-mg to the s A
f the cake. In case of cotton seed it makes.a gthe il
whether the hulls are removed before, e)fpressmgl i ]:.mve
e decortication T8 now generally practiced, atd ea;n i
8 en of late any cake made from gnhulled seed. S
ses of castor pomace before me, mtr.ogen. ;a;ges i
veraging 4.6 per cent., and phosphoric aci Str(;;zn i - i
ing 2 per cent. A sample ana]yz.ed at the : a ot s
ed 1.5 phosphoric acid, and 4.6 nitrogen. Its ¢ :
estimated value was $21.06 per ton.
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Cotton seed meal has not fallen in my way of late years.* Dr.
Wolff' gives the average composition of this article as found in
the German markets as follows :

Unhulled. Hulled.

Water, - - 3 e 4 - - 11.5 12.2
Nitrogen, - 3 i = = - - 39 6.2
Phosphoric acid, 2 - " 3 . Y 2.8 (AT

Worth, at present trade values, e i - - $20.64  $28 ()
The absence of phosphoric acid in Wolft’s statement respecting
hulled cotton cake, makes the valuation uncertain by one or two
dollars. Cotton seed cake and castor pomace also contain 1 to 2
per cent. of potash, not given in the above analyses, which would
add a dollar or more to the valuation. I am not aware that
castor pomace ever contains any cotton seed. If the two are
mixed, the practiced eye would, I think, detect the fact, and
chemical analysis will show the value of the mixture. You will
see from the analysis above given that genuine castor pomace
stands intermediate in value between hulled and unhulled cotton
seed cake.
Gas Lime.

Director Experiment Station: I see nothing in your reports
about lime that has been used at gas works. It kills all seed that
comes in contact with it. My land is wet and needs nitrogen, I
judge, as I have success with fish scraps. Is the gas lime worth

- anything for such land ? !
N. P. Perkns.
Willimantie, April 11, 1879.
Answer.

Lime is used in the gas manufacture to purify the gas from
sulphur, which it retains in the form of sulphide of calcium.
This compound dissolves freely in water and acts like strong lye,
upon vegetation. Hence the destructive effects of gas lime fresh
from the purifiers. On exposure to the air the sulphide of cal-
cium is gradually converted into sulphate of lime or ¢ plaster.”
When this change is aceomplished the gas lime loses its odor and.
also becomes tasteless. Then it may be applied as plaster or
lime is applied, and is, in fact, a mixture of sulphate and car-
bonate of lime. The fresh gas lime would be an excellent
material in the compost for dissolving or disintegrating bones,
leather shavings, hair or similar matters which requires energetic

™ * After the above was written, the two samples 289 and 297 were analyzed.
See p, 84, ;
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_agents to reduce them to a pulverulent state, admitting of easy
B use as fertilizers.
; ani‘f r;f;;:lz fresh gas lime for use asa fertilizer, it mayhbe
~gpread out on a layer of moist swamp muck,' leaf mol.d, or 'Ttt Er
coarse vegetable matter, and exposed to_-ram and air un1:1 .e
odor and taste are gone. The underlying bed of muck, eto.;‘
would be advanced on its way to manure and the washings o
-lime saved. ;
th;fra:hl;m;e of lime, it often happens‘ that nitrogen, w.hlc?
exists in the soil in large amount,.but in a d_ormant.or meﬁt;
: state, is made available to vegetation. This is especlal.ly t ((;
case in mucky and clayey lands, or where staple manure an
other animal fertilizers have been copio-usly applied. '.1"he favor-
_able result of a trial with a purely nitrogenous fertilizer, floezs
" not prove that the land needs nitl'(.)gfan but on}y shf)ws that flt ;s
relatively deficient in available nitrogen. Lime is one o t ,‘;
most effective agents in converting the fixed ca‘pl'a%l of the sol
into floating capital to serve for the speedy realization of crops
and while it may be applied on any crop, usually \.vorks bes.t—so
. British practice goes to show—put on grass or winter grains :s
_ a top dressing, early in spring or late in fall, so that it may get a

good distribution by rain.

Test for Adulteration of Leached Ashes. '
Director of the Experiment Station: Is there a simple cl.1enucal
test for the detection of coal-ashes in wood-ashes. With the

i it is quite ri shed ashes.
rice of coal it is quite risky to buy leac
g Henxry BALDWIN.

South Canterbury, May 27th.
Answer.

Wood-ashes can be tested for coal ashes most simply by put-
: ting a few handfuls in a pan, wetting the whole thorougl?lyﬂand
stirring under a gentle stream of water. ’I:he fine ashes will oa,(;
away in the overflowing water, leaving, in case of pure Woo

ashes or leached wood ashes, merely some charcoal and .wsand
which are always present in wood ashes. If coal ashes.are inter-
mixed bits of half-burned coal and lumps of slag or chnl.{er will
also remain, which can easily be identified anfi, from their quag—
tity, some idea of the extent of the adultf:ramon can be forpg .
Suspected samples may be sent to the Station for further examin-

ation,
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SiLicA 1IN PrLANTS.

Ever since Sir Humphrey Davy suggested that the silica which

oceurs in considerable proportiqn' in the stems and leaves of
grasses might be essential to the strength of these plants the
notion has been gaining ground in the popular mind that this
silica is indispensable to their strength ; that its absence causes
‘the laying ” or « lodging ” of the cereals, and that the farmor
must regard silica as an essential element of fertilizers and must
provide for its supply to crops. The Popplein fertilizer which, as
usual, bears high practical and pseudo-scientific endorsement, hag
“soluble silica” as the strong point of its “philosophy,” and the
questions are continually recurring—is silica one of the elements
to be regarded in supplying the wants of crops, is it concerned
in the stiffening of the stalks of grain, is it necessary to the
growth of any plant, has it any use in the vegetable economy ?

We have not space here to diseuss these questions in detail, and
in the present state of agricultural science there is little use in
going beyond the solid experimental evidence which investiga-
tions have brought to bear upon them.

L. It has been conclusively shown that the strength of straw
does not depend upon the silica in it, but upon the vegetable
substance itself. Rapid growth produces, in presence of abun-

dant silica a comparatively loose and weak cell tissue. Slow
growth, on the other hand, yields in practically total absence of
. silica firm and close textured stems, Again, no fertilizing exper-
iments in which soluble silica has been supplied have shown any
benefit from the silica. Finally, there is no element so abundant
in all soils, and none whose access to crops is so impossible to
avoid. )

2. Numerous most careful trials on the growth of plants under
circumstances where silica has not, and could not, be supplied to
them except in most minute quantities, have demonstrated beyond
all question that silica is not necessary to the nutrition or com-
plete development of agricultural plants.

It has lately been shown by Hohnel that the seeds of the stone-
crop (Lithospermum arvense) which contain four times as much
silica as wheat straw, being literally incased in a silicious coat-
ing, when grown under natural conditions, may be produced in
absence of silica without any appearance of suffering from the
lack of this substance.
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t appears probable from recent inv?stiga,tioné, thatd silica

of use in the plant, that its presence in the soil stands con-

ted with the uniform ripening off of cerfeals and that its
- ce in their stems enables them to resist 'the attacl.cs of

lzestfn But these points are not proved, and it is not unhl‘(ely

; f:ilica stands in relation to these consequences as a coinci-
[] %

ce rather than as a cause.
‘ The Strawberry Orop—Its Chemical Composition and Requirements.

Director Experiment Station: I am considerably ir.lterested in
he cultivation of small fruits, particularly strawberl'}es, anId{l am
axious to know the best fertilizers to use. I WOl.lld like to n;)w
f any analysis of the fruit has been made, ar}d, if so, the res;)l ts.
_.ao not recollect of seeing ‘any. Have seen it stated that a 01.1t.
e-half of the ash of the fruit is potash., if so some manure rich in
tash would seem to be the most desirable t? use. Havg used
able manure, but the result is not near as satlsfac?ory as it use_d
o be some years ago. Have a good growth of vines and f:l‘ult
talks but the fruit does not grow to ripen even when the blight
loes not injure them. I wish an analysis could be made so W;
uld work intelligently about the treatment to be pursued.

; S K
Jarge number of fruit growers will join in my reques
i ;fgurs P. A. Szars, Elmwood, Ct.
: .

Answer.*
"I find two analyses of the ash of the fruit of the strawberry,

Composition of Ash of Strawberry Fruit.
Richiardson.  Pierre.

1848. 1863.

, ; : - 2107 40.3
Potash, - Fiiont Yoy AT ; i 28.48 1.8
< - i ] i _ - 14.20 16.7

g ; ‘ : e 1.5

gnesia, - ¢ & f i - 5.89 7.8
ide of iron, - z i : 13 82 111
hosphorie acid, ; { { i A 8.1
Sulphuric acid, " - : _r, R LR o AL i}ilsg 174

orine, - ki 5

Carbonic acid, - - i 5 i 3
Per cent. of ash in fruit, - 1 g i i o

When the first analysis was made, by Richardson, the pro-
- cesses used were far less exact than those we now possess and
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less nearly all of the so-called soda was really potash and a sh
of the so-called lime was magnesia. Probably also much of e
silica was adhering sand. .
The analysis by Pierre is not quite complete but it serves
exhibit the composition of the ash with sufficient accurac fto
our present purpose. e T
Pierre gives: a statement of the composition, exclusive of water
of the total yield per Aectare of fruit,'taken up to June 30 and,
of leaves, stems, and runners, taken up to the middle of Au’o-ust
These results calculated in pounds per acre are the fOHOWCi,nnr:
The plants contained 62.3 per cent. of water and the vines 30 pt;l
cent.

.

Composition of the water-free Strawberry Crop (except roots),

at the middle of August, in lbs. per acre, according to Pierre. il bl |

3500 lbs. of mod-
erately rotted sta-

) ¢ Plants. Fruit. Total.
Organic matter exclusive of nitrogen, 42684 1058.5 5321.9 iy mam”el:V—olﬁ
Nitrogen, 88.5 160 1045 1
Silica, Iron and Manganese Oxid % 15

' ; g es, 43.3 38 48.6 58.8
P!losphorlc acid, 35.3 5.4 40.7 9.1
T o 1027 7.9 1106 245
Magnesia, 16.1 ol 16.8 6.3
P,o::iaeh, 89.1 19.7 108.8 22.1
Soda, ; 6.4 9 i 6.7
Other matters, 19000 1880 198 e

Dry substance, 4770.7 1118.2 5888.9

This investigation by Isidore Pierre was made in 1862 at
Caen, in France, with the variety known as Comte de Paris, and
is described in his Agroromie, T. 2, p. 156. :

I calculate from Richardson’s analysis (assuming what he
called soda to be really potash), that 1,000 lbs. of dry (water-free)
fruit, or 10,000 lbs. of fresh fruit, remove 18 lbs. of potash
from the soil.

Pierre makes the export of potash in 1,118 lbs. of water-free
fruit 19.7 Ibs  The important substances removed by 1,100 lbs.

_ of the dry matter of strawberries are quite similar in amount to

those contained in 1,000 lbs. of good timothy hay, which are:
nitrogen, 15.5 lbs.; potash, 20; soda, 1.5; lime, 4.5; magnesia,
1.9 ; phosphoric acid, 7.2; sulphuric acid, 1.8.

If we regard the entire plant (roots excepted), the case is quite
different. The foliage and stems contain, on the average, some
five times as much of the various elements as the fruit alone.
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Pierre reckons that the entire crop, in the three years which he
~says it usually occupies the ground, requires three times the
quantities of the various elements given above in the total,”
thus implying that the annual demand of the crop is fairly
- expressed by that total. If such be the case, the exhaustion con-
sequent on taking off the entire crop is quite exactly equal to
that caused by the removal of 2§ tons of red clover hay (reck-
oned by Wolff’s tables), except that the amount of phosphoric
acid is somewhat larger in the strawberry than in the clover
crop.
The quantity of fresh fruit in the above calculation (which
Pierre considered to be rather below the actual produce upon
his land), amounts, in round numbers, to 11,000 lbs. per acre.
. These data make it nearly certain that your diminished crops
are not the result of exhaustion of potash, nor of any or all the
oil-elements which go to make the strawberry plant.
~ (Certainly there can be no difficulty in restoring to the soil the
ubstances removed by half a ton of timothy hay. Such a
restoration is all that is needful .if only the fruit be exported.
There is no difficulty in practice in returning to the soil nearly
11 but the fruit, for the old vines, runners and roots are worth
nothing except to plow under or put into compost, and the young
 plants used for propagation, carry to the new planting all they
take from the old. So that except in first establishing the plant-
ing or in raising plants for market, the farm suffers no export but
that of fruit, and 3,000-3,500 pounds of good stable manure is
sufficient to make good what the fruit removes, as seen from the
comparison in the foregoing table of analyses.
Nevertheless, the strawberry ranks as an “exhausting crop,”
because it ordinarily requires high manuring to make it success-
ful. This high manuring is usually necessary, partly because the
plants, in order to make their culture remunerative, must grow
tapidly at the fruiting season and must therefore be highly fed
with those substances~which agrieultural chemistry has of late
years made so prominent in the minds of intelligent farmers, viz:
nitrogen, potash, phosphoric acid, lime, etc. But all the manure
commonly employed, can hardly be needed for that purpose.
Much of it, I can scarcely doubt, finds its use in ensuring or reg-
_ulating the water supply, and equalizing the termperature. It is
' certain that a skillful irrigation would take the place of a good
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share of the yard manure now generally regarded as indispen.-
sable. This fact, while it does not show that irrigation is, for ug
a cheaper mode of raising strawberries, does make plain that
the production of fruit is not simply and solely a matter of the
supply of nitrogen and of potash and like ash elements, but that
other conditions connected with the so-called physical or mechan-
ical qualities of the soil, are important for the welfare of vegeta-
tion and should be understood and kept in view by the culti-
vator. '

In your case stable manure does not now prove so satisfactory
as it formerly did. You “have a good growth of vines and fruit
stalks, but the fruit does not grow to ripen even where the blight
does not injure them.” .

In my opinion the difficulty does not lie in any deficiency of plant-
food. I should say that whenever a highly developed plant is
produced up to the point of fruiting, that fact demonstrates that
the soil is wanting in nothing required for fruiting. The fruit
contains nothing that is not needful for leaves, stems and root,
and it can scarcely happen in agricultural practice, that a plant can
grow up to the point of fruiting and then fail to perfect fruit on
account of a cessation in the supplies of plant-food, except such
as would happen from drought. When its conditions for growth
are already highly favorable, any attempt to push to greater
production by excess of plant-food, especially by excess of nitro-
genous matters, often or generally results in development of
foliage and stem at the expense of fruit, whereas whatever limit
the supply of food, as drought or poor soil, tend to early, and
relatively to the foliage, abundant fruiting. I am therefore
inclined to believe that the soil and manure in case of your straw-
berries have not failed to nourish the plant sufficiently, but more
likely have fed it too well.

A strawberry field highly manured, manured in fact to the
verge of excess, may give a good crop when the weather is by
its coolness and dryness just favorable to vegetation, but may
fail of its crop when the heat and moisture at the flowering and
fruiting time are excessive. What would be most favorable for
foliage, stalk and runner, would be excessive for fruit. It is the
equable climate of England which enables its farmers to get
almost regularly heavy grain and grass crops, although they
cannot raise Indian corn or grapes at all. So also the irrigated

fields of Colorado and California produce large crops, sometimes

11

els of wheat per acre,—for the reason that the water

80 bush ply of soil-food.

‘supply is under the same control as the sup

VALUE OF SAWDUST AS A FERTILIZER AND ABSORBENT.

Answer to @ Question from the Connecticut Farmer.
Sawdust has very little, one may almost say no value as a
direct source of plant food. The sawdust from pine, spruce and
_other resinous woods, may be a disadvantage to crops wl.len
applied fresh, in large quantities, the turpentine or resin acting
on.

- Z:) Z:f absorbent, sawdust is excellent and far better ‘?h%n sand,
_ Dbecause : 1st, it is, bulk for bulk, more absox:bent; 2d, it is much

lighter and therefore for equal cost of handling far.more ?,bsorb-
ent than sand; 3d, when saturated with dung llqu'or, it very
readily decays in the soil or compoist, and.‘chen agts in the sam.e
~ way as stable manure chiefly acts, viz: by improving th‘e tex.tuu;
and water-storing capacity of soils, and—by the hurfnc acid o
its decag—acting as a solvent in the soil, renders the inert plant
" food more rapidly available to crops.

Sand, so strenuously advocated by some as an absorbent,
appears to me to cost in its handling more t}lan it can commonly
be worth. Vegetable matter of some kind is the bes? absorben.t,
~ and can usually be got for less than the cost of carting sand.m
and out of the stables. Unlike sand, it has, after mixing with
anure, a value of its own as an application to lan-d, w.hlch can
‘rarely be said of sand, in Connecticut, Where.e putting it on the
fields is, in the majority of cases, like carrying coal to Mauch
Chunk. Even in clay lands, vegetable matter is a better ingre-
dient of stable manure than sand. If otherwise, the farmer
‘should mix sand with three or four per cent. of chemicals, repre-
,Senting the direct fertilizing value of stable manure, and discard
dung and urine altogether.

FODDER AND FEEDING STUFFS.
~ Of this class of agricultural products, thirty-three (33) samples
- have been analyzed during the year 1879, viz:
| 19 of meadow hay.

1 of Hungarian millet.
9 of maize kernel.
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1 of maize stover.
2 of hominy chops.
1 of linseed meal.

Before entering into details of these analyses, I copy here from

former Reports some paragraphs that may serve to explain what
is to follow.

Thanks to the laborious investigations carried on of late years
in the Experiment Stations and University Laboratories of Europe
and especially of Germany, the simple analysis of an article of
cattle food may be usefully employed in fixing its place and
nutritive value in the feeding-ration, and also in deciding how
much the farmer can afford to pay for it, or at what price, and
to what extent he can substitute it for other materials customarily
used.

In order to make our analyses of cattle feed directly useful, it
is needful to adduce some of the results of the prolonged study
of this subject made in other countries.

The following Table of the Composition and Contents of
Digestible Nutritive Ingredients and Money Value of some of the
most important Feeding -Stuffs (page 75), is taken from the
German of Dr. Emil Wolff, of the Agricultural Academy at
Hohenheim, and represents the most recent and most trustworthy
knowledge on these subjects.*®

The composition of feeding stuffs, as here stated, is the average
result of the numerous analyses that have been made within
twenty-five years, mostly in the German Experiment Stations.

The quantities of' digestible nutrients are partly derived from
actual feeding experiments, and are partly the result of calcula-
tion and comparison.

The percentage of the three classes of digestible matters, viz:
Albuminoids, t Carblydratest and Fat, form the basis of calcu-
lating the money value of feeding stuffs. The values attached to

* From ““Mentzel w. Lengerke's Kalender,” for 1879, -

+ The Albuminoids here include a proportion of amides whose quantity in
feeding stuffs has very recently become a subjeet of investigation, and whose
nutritive value is not yet fully understood.

t The “nitrogen free extract” (N. fr. Extract) in grains consist almost exclu-
sively of carbhydrates, viz: starch, sugar, gum, and allied bodies; in grass and
hay it includes, in addition, substances of whose properties we are ignorant but
which, so far as they are digestible, rank with the carbhydrates.
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by Dr. Wolff are the following, the German mark being
sidered as equal to twenty-four cents, and the kilogram equal
9.2 pounds avoirdupois.
1 pound of digestible albuminoids is worth 44 cent.
« « fat « qpe
1 3 BRI carbhydrates %«
These figures express the present average money values of the
ctive food elements in the German markets. Whether or
‘these values are absolutely those of our markets, they repre-
; presumably the relative values of these elements approxi-
ely, and we may provisionally employ them for the purpose
comparing together our feeding stuffs in respect to money
ue. ; ’
hese money or market values are to a degree independent, of
feeding values. That s, if of two kinds of food, for example,
garian hay and malt sprouts, the one sums up a value of 66
ts, and the other a value of $1.21 per hundred, it does not
w that the latter is worth for all purposes of feeding twice as
h as the former, but it is meant that when both are properly
, one is worth twice as much money as the other. In ferti-
'8 we estimate the nitrogen of ammonia salts at 224 cents per
nd, and soluble phosphoric acid at 12} cents, but this means
ly that these are equitable market prices for these articles,
hat nitrogen is worth twice as much as soluble phosphoric
for making crops. In the future more exact valuations may
obtained from an extensive review of the resources of our
ets, in connection  with the results of analyses of the feed
fodder consumed on our farms.
e column headed “ nutritive ratio” in the table on page 75
 the proportion of digestible albuminoids to digestible carb-
ates inclusive of fat.* The albuminoids, which are repre-
in animal food by the casein or ourd of milk, the white of
and lean meat, and in vegetable food by the gluten of wheat
Bat gum), and other Rubstances quite similar to milk-casein
* egg-albumin, have a different physiological significance from
arbhydrates, which are fiber or cellulose, starch, the sugars,
gums, and similarly constituted matters,
albuminoids may easily be made over by the animal into
OWn substance, i. e., into muscles, tendons, and the various

‘o

&nd carbhydrates have, it is believed, nearly the same nutritive func.
it is assumed that 1 part of fat equals 2.4 of carbhydrates,
6
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working tissues and membranes which are necessary parts of thgq
animal machine, because they are the same kind of materials, ayq
chemically speaking, of the same composition. -

The carbhydrates, on the other hand, probably cannot serve »y
all for building up the muscles and other parts of the growing
animal, and cannot restore the waste and wear of those parts of
mature animals, because they are of a very different nature,
They contain no nitrogen, an element which enters into all the
animal tissues (albuminoids) to the extent of some fifteen per
cent. of their dry matter.

The carbhydrates cannot restore the worn out muscles or mem-
branes of the animal any more than coal can be made to renew
the used up packing, bolts, valves, flues and gearing, of a steam-
engine. The albuminoids are to the ox or the man what brass
and iron are to the machine, the materials of construction and
repair. 3

The carbhydrates are, furthermore, to the animal very much
what coal and fuel are to the steam-engine. Their.consumption
generates the power which runs the mechanism. Their burning
(oxidation) in the blood of animals produces the results of life
just as the combustion of coal in the fire-place of the steam-
engine produces the motion and power of that machine,

There is, however, this difference between the engine and the
animal. The former may be stopped for repairs, the latter may
run at a lower rate, but if it be stopped it cannot resume work.
Hence the repairs of the animal must go on simultaneously with
its wastes. Therefore, the material of which it is built must
admit of constant replacement, and the dust and shreds of its
wear and tear must admit of escape without impeding action.
The animal body is as if an engine were fed with coal and water
not only, but with iron, brass and all the materials for its repair,
and also is as if the engine consumed its own worn out parts,
veiding them as ashes or as gas and smoke. The albuminoids,
or blood- and tissue-formers, are thus consumed in the animal, a8
well as the carbhydrates, or fuel proper. The fact that the albu-
minoids admit of consumption implies that when the carbhy-
drates or proper fuel are insufficient, they, the albuminoids, may
themselves serve as fuel. Such is the case, in fact. But, never
theless, the two classes of substances have distinct offices 11
animal nutrition, and experience has demonstrated what science
predicted, viz: that fer each special case of animal nutrition &

5

Qomposition, Digestibility and Money Value of Feeding Stuffs as given by Dr. Wolff
y for Germany for 1819, except those in italics.
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1.8{ 1.1} 9.5/ 0.1 1.3/ 10.6| 0.1}} 8.3|[ .15 .24
1.1| 0.8) 53| 0.1 1.1} 6.1} 0.1|[ 6.8 .11 .16
1.0| 1.8/15.4| 0.1 |} 1.0{16.7} '0.1}| 17.0}| .14 30
5.5| 62.1| 6.5 8.4 60.6| 4 8|| 8.6|[1.10| 1.738
2.0/ 66.5| 4.9 9.0] 63.3| 3.7{| 8.0|| 1.12] 1.75
9.8/ 55.7| 60 9.0/ 43.3| 4.7|| 6.1}| .97| 158
5 8.5| 67.4| 2.0 9.9/ 656.4| 1.6|| 7.0[/1.09] 1.68
......... 14.8| 2.2|10.0] 71|68.9| 2.5 8.0/ 58.9] 14%{ 7.9/|0.95 147
e RS 14 3| 2.4 [ 224| 6.4/525| 2.0]]20.2/644] 15| 29| 1.44| 2.25
....... 14.5| 8.125.5| 9.4/45.9| 1.6 | 23.0/50.2| 1.4|| 2.3|| 1.61| 2.36
.......... 89.1 1.0 0.6/ 27| 6.5 0.1 04| 7.1f 0.1{| 184} .08 13
ERLRONLL U100 7.2 24.8] 14.8]42.1] 2.1 {} 19.4145.0] ' 1/7{ 2.5([1.81} /2.06
0, cvarse....,. 12.9| 6.6 |15.0{10.1| 52.2| 8.2{| 12.6/42 6| 2.6|| 38.9||1.04| 1.63
....... 18.1} 5.4 | 14.0| 8.7/ 55.0| 8.8 1{11.8/44.3| 80| 4.4/|103] 1.62
...... “e...|11:5| 80| 13.9] 4.8|/63.5| 38 10.8/54.0] 2.9|| 5.7[/1.07] 1.68
........ 135 5.2|14.5| 575686 14.5 12.2|46.2| 38.6|| 4.5]| 1.10| 152

......... A . 5 5

4 SRRy 5| 4.2 ‘16.9 17.4| 41 010.0 || 16.1| 556.4| 9.5(| 4.9/|1.61| 2.51

...... e 11.2| 7.6 | 38.8| 9.2|19,5{18.7 || 81.0{18.3| 12.8|| 1.6|| 2.05| 8.22

d’;a;:x;;cess 3 0V O ol O R 81 A R K 8 01 O o R T

1 iRy 1}.7 oo | B1B) oo} ..o.| 811146.4]....] 6.2{| 0.8]|2 28] 3.56

..... «ee..| 120 41(80.8 ...| 2.6 0.5 54.1| 2.6] 0.5||....||2.39] 8.76
seee..092.6) 0.7 1.0 . 5.14 06 1.0f 6.1 0.6/| 6.6/ .11 .18
2e-00.41 8751 071 8.2 5.0l 8.6 8.2 5.0l 3.6/l 4.4!| .34 58

* Nutritive ratios are read, 1:10.6, 1:8.3, ete.

See page 78,
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special ratio of digestible albuminoids to digestible carbhydrates

is the best and most economical, and, within certain limits, is
necessary. This proportion we designate as the nutritive ratio
and these explanations make its significance evident, g

To allow of directly comparing the money-value of feeding
stuffs with some universally accepted standard, the last column
of the table (page 75) gives a comparison with good average
meadow hay taken as 1,

Anaryses or Hay.

LXI. Cut May 30, 1879, from dry upland, gravelly loam. Seeded
with blue grass, white clover, timothy and red-top,
and mown three years. Sent, June 27th, by A. J,

- Coe, West Meriden.

LXII Cut June 5, 1879, from dry upland. Seeded with red
clover. Sent by A. J. Coe.

XLVIIL Cut first week in July, 1877. From dry, rich upland,
plowed about forty years ago. Consists of fine
grasses. Large amount of Kentucky blue-grass
(poa pratensis), and timothy (phlewm pratense).
Considerable red and white clover, a little red top
(agrostis). Sent by T. S. Gold, West Cornwall.

LXVIIL Yellow clover and timothy, with some agrostis and poa
compressa. Cut July 1, 1877. Sent by S. A.
Smith, Cheshire.

LII. Cut first week in August, 1877, from intervale meadow,
sometimes overflowed. Mostly timothy and red
top, some red clover and white weed (chrysanthe-
mum vulgare).

LX. Timothy.* Cut June 23, 1879, from meadow never plowed.
The growth was very rank, the stalks averaging

- 4-4% feet high. Sent by A. J. Coe.

LVIL Cut July 1, 1878, when about one-fourth part was in
bloom. Very heavy rank grass. Almost all timo-
thy, a very little Kentucky blue-grass. From J.
W. Sanborn, N. H.

* The grass of this sample was not named by Mr. Coe when sent, but at the
Station was pronounced to be timothy, and was so designated in Bulletin 34.
Mr. Coe believes it to have been some other grass, but the small sample was
all pulverized for the analysis, and its kind must remain in doubt.

Er
N

i 7

1. @ut July 11, 1878. A half or more had ripened enough

ik so that the seeds would seatter out a little in

’ handling. The grass was of the same species as LVIL

I and LVIIL, were both sent by J. W. Sanborn, Esq., Han-

 over, New Hampshire, from the Agricultural Col-

lege farm, and were cut from the driest part of

.a fine heavy clay, yielding two, and under good cul-

ture, three to four tons of hay per acre.

V. Timothy hay. The first cut after seeding. Yield 2}

b tons per acre. Height, five feet. Cut July 20-25,

1877. From S. A. Smith, Cheshire.

t last week in July, 1877, from rich, moist upland. Mostly

s timothy. Some red-top. From T. S. Gold, W.

; ‘Cornwall.

. Cut June 17, from dry upland. Seeded with timothy and
red-top and mown three years. From A.J. Coe,
‘W. Meriden.

Cut June 18, from moderately dry irrigated intervale.
Seeded with timothy and red-top and mown four
years. From A.J. Coe, W. Meriden.

Timothy and red-top. Second cut from new ground.

Cat July 20, 1877. From S. A. Smith, Cheshire.

ut last week in July, 1877, from moist upland. Mostly

~ red-top and timothy. From T. S. Gold, W. Corn-
wall.
Cut second week in July, 1877, from rich, moist upland.

; Mostly timothy and Kentucky blue-grass. Some
red-top. From T. S. Gold, W. Cornwall.

From old meadow, 1} tons per acre, poor feed, rather

i run out. Cut fourth week in June, 1857. From S.
A. Smith, Cheshire.

'ITI. From old meadow in grass for 10-15 years. Cut first

- weekin July, 1877. From 8. A. Smith, Cheshire,

Cut about the riiddle of August, 1877, from wet lowland,

h . sometimes overflowed. Contains a good deal of

sedge grass (carex sterilis), and some fern. Other
weeds such as brunella vulgaris. Very little tim-
othy. From T. S. Gold, W. Cornwall.

Swamp hay mostly, some species of sedge (carex), some

fern, equisetum, etc. “Young stock eat it and do

well, old cattle used to better, don’t.” From S, A,

Smith, Cheshire,
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i 36> S E:
LV. German golden millet. Grown on gravelly loam which had il e 0'3‘:_ i :»,Q- - o .
received no manure for-tywe years previous. Rgti- grade | Soo¥s B3 W % Z
mated yield 14 tons pér acre. Sent by L. S. Wells, B2y ok & £ é BB
New Britain. ] 5 'E:: as. E‘ g, - e
LIV. Maize stover. Variety, white fiinc. From T. 8. Golg, 2 £ B e e
W. Cornwall. - = y :
& . fi !
In the following tables of the composition and probable diges- e L i s 1—% Euva
tibility of these samples, the analyses have al] been reduced to 5 g B i1 e & BT 2{? ;
uniform water-content of 14.3 per cent. in order to render them 3: i ol o Sod A i)
comparable with each other, and with the average of German 8517 % WL o _Z.:N 2 Ex
analyses as given on b5, FEZ: 5’ EChICh 28 L B 25
The digestible nutrients have bheen calculated from the results Eos i S N
4 of the many digestion experiments made elsewhere on hays of i % ; ? i
; similar ¢omposition, and while making no claim to striet aceuracy S ter > o.'é i %:55 o g, %,’_‘é '§ e E*
j suffice to give an ides of the amounts of really nutritive matters é’: g%g 3 8(7% L g 0_“ B 3 :. 8 :
‘ which these feeding stuffs probably contain, i s i e S =E <1m kT é QE, ot
| Mr. Gold states that the value of his samples, as judged prac- Egj <4 Haod G il "é‘ i S s
tically, stands in about the following order : XLVIII, XLIX, 1, S 2 ARG AR e § e ’§ 22
LI, LII, LI, : £2%223 T s 0 v Sag -
The crops were light, owing to the weather o 187 L KTV -t g rsgaper gL s %sgz
and LIIT yielded not oyer one ton per acre. The others yielded 3 RSS5S g § Eﬁ: i e § 2 § o
one and a half to two tons. All were harvested at what was Sge FEI § b iﬁq st § P~y
regarded as the right time op stage of growth except LIIT which Sgsgceg S @28%% §E%E8 =% > :3;
: was let stand too long.  The hay was of very good quality, as H gaday | degss 2 IRSSR B
compared with that of former years, but contained a Jess propor- e N AR § ©g e g 3 2
tion of timothy, - e e G §HdsS 1A de
The two samples sent by Mr. Sanborn have been employed in oy o R 2w b?; 8 &3
some interesting feeding trials, the results of which he has pub. b e aele e b o R L e e
lished. s i e
The six samples supplied by Mr. 8. A, Smith, of Cheshire, 283¢8 &SIBE 8588 § EE
were kindly selected by that gentleman who has had extensive i ; =P i el
experience in the purchase and sale of hay. as fair representa- o o
tives of the various grades of hay raised in Cheshire. The yellow RIRI= &5=2888  5s=s e
clover is, however, not common, i fr s e s LR PRl
The samples sent by Mr. Coe were intended to exhibit the 22882 32388 §§§§ < I3
effect of “the time of cutting ” on the quality of hay, My, Coe SEXAS IESIY LHsd i
considered them all eyt in proper time except LX which was too =
: mature. _;E“:‘ R N“Ehﬁ; é =
* Farm Experiments gt the New Hampshire College of Agriculture, by J. w, E ) : E:‘: 5 S : : - | ﬁ :3 EK " ::
Sanborn, Superintendent, i
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|October 24, 1877.
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lAugust 15, 1874.
August 7-14, 1871.

T. 8. Gold.
S. A. Smith,
T. S. Gold.

|

1.30
2.16

|

Millet.

Swamp Hay.
46.10
44.49
Stover.
| 28.33 | 45.00| 1.49 |

|

26.20
23.22

|

Averages of German Analyses.

1.01
0.96

3.81] 248 | 27.93| 48.61| 1.33 | L. S. Wells.

5.69
6.31
3.94 | 2.51

629 |

6.70
5o
6.45

|

14.30 | 5.40
14.30 | 8.56
| 1430} 6.54 |
| 14.30] 4.43 |

|

LXV,
LIV,

LIII,

(Average).

Good
Very good.
Extra,

From Mentzel & v. Lengerke
Lindw. Kalender, for 1880,

|

39.70 | 200
30 | 41.40 | 2.50
3.00
* More properly non-albuminoid nitrogenous matter.

3820 1.50
90 | 41,60 2.80

30 | 40.40

00
40
20
00
70

14.30| 5
14.30 | b
14.30| 6
15.00 | 7
16.00 | 7
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 DicesTIBLE NUTRIENTS oF Hay

AND STOVER.

bt
53 £ £
B % h=gs :
: = .g B Fat. § s Quality.
| & Z
P ‘
) 9.08 4154 | 148 1:4.9 Extra,
N 42.95 1.18 1:6.2 very good.,
T 678 48.85 1.30 1:7.6 Average.
] b0 4268 | 0.72 1:8.8 Fair.
i 5.04 42.48 0.86 1:8.8 Average.
S 4511 | 0.0 1:18.4 Poor.
: Ol 8.4 4472 0.96 1:18.6 Average.
PR 2.96 45.40 0.91 1:16.1 Fair,
b 2,90 4435 | 0.52 1:15.7 Fair.

SR 18,66 43.88 0.96 1:12.6 Average.
Bl 440 42.48 1.19 1:10.3 Average.
A s e 5.02 40,92 1.07 1: 8.6 Fair.

RS sl 339 44.59 0.70 1:18.7 Average.
Rk 4.20 43.58 0.82 1:10.8 Average.
L 3.92 43.93 0.82 71:11.4 Average.
Raaiev]3.69 43.21 0.74 - 1:12.2 Fair.
3.67 44.49 0.60 1:12.56 Average.
weasl | 816 43.97 0.62 1:12.1 Average.
Bidanis v s s o] 1 4.08 41.24 1.04 1:10.7 Average.
B 39y 42,52 0.64 1:13.6 | [Fair.]
a7 8.45 43.60 0.72 1:13.1 [Fair.]
3.40 34.90 0.50 1:10.6 Poor.
4.60 36.40 0.60 1: 8.3 Fair. .
5.40 41.00 1.00 1: 8.0 [Good(Average).
7.40 41.70 1.30 1: 6.1 Very good.
9.20 42.80 1.50 T 6.1, Extra.

*Including, probably, all the “ Amides.”
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It 'is thought by some authorities, that hay deteriorates on lon
keeping to a degree that affects its chemical compositiong
-Al-though such a fact does not appear to be fully authenticated.
it is .possible that Mr. Gold’s samples, which were received at t,h,
Station in November, 1877, and were analyzed eighteen monthé
afte1: cutting, are not as rich nutritively as when new. The sams
possibility of deterioration applies to the samples furnished be
Mr. S.mith. Mr. Sanborn’s samples cannot have suffered seriously
in this way from keeping. It is, however, a question whethe);
the.a samples fairly represent the crops. The samples were most]
quite small and as hay, in the very brittle condition which 1};
assumes in the driest weather of New England, easily loses some
of its more tender and better parts on handling, it is possible
that the care taken to select an average sample may have
defeated its purpose to a serious degree.

The most obvious result of the above figures is that the New
England samples are of inferior quality as compared to those of
Germany and Austria which have been analyzed in the European
Experiment Stations.

Only three of these New England hays, viz: LXI, LXII and
XLVII, contain more nitrogenous matters than t’he German
average and these three contain a decided admixture of clover
Eleven out of the nineteen are below the German “poor” in thi;
respect.

It is, however, to be remarked that the proportions of fiber in
most of the New England hays are less than in the German.
Not one of the former contains as much fiber as the poor Ger-
man hay.

It has been observed in digestion expériments that the coarser
and more woody a hay or similar fodder becomes, the less diges-
tible it is, and that the digestibility is in a much less degree
aﬂ'ectt?d by a deficiency of albuminoids than by an excess of fiber,
and since the grading of bay adopted by Wolff has reference
-mainly to the relative digestibility we are justified in the follow-
ing classification of these New England hays, although the per-
centage of nitrogenous matters in many of the samples would
give them a lower place in the scale than that here assigned to
them.
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Very Good. Average. Fair. Poor.
LXIL XLVIIL LXVIIL LX.
LII. LVIIL
LVIL LXIV.
L. LXTIIL
LIX, LXVL
LXIX. [LV.
LI [LIV.
XLIX.
LXVIIL
LIIL
LXV.

. Whether the striking difference between these hays and those
Germany lies mainly in difference of climate, of herbage or of
or is attributable in part to each of these causes, further
niry must decide.

| respect to time of cutting, the early-cut samples are in
neral the best; of them all, however, only two, viz: LIII and
X, were specially stated by the gentlemen who supplied ' them
‘have been harvested too late. :
he two samples sent by Mr. Sanborn were used by him in a
ort comparative trial, the object of which was to observe their
lative feeding value. This experiment is noticed on a subse-

called forth some correspondence on the subject of early ws.
cutting, the substance of which here follows :

West Meriden, Ct , April 21,79,
rof, 8. W. Johnson—Dear Sir:—In the comments appended
7our recently published “Analyses of Hay,” you say: “The
wrly cut is scarcely better than the late mowed, as shown by
nalyses, and the feeding records give no greater actual value
the former, while the early cutting is reckoned to diminish
rop on seventy-five acres some twenty tons.

‘While not doubting the correctness of the first proposition in
application to the particular samples examined by you, I think
st readers will draw from it an inference in regard to the
per period of growth at which to cut hay, which will be to
em a most injurious error. Therefore 1 feel constrained to
ite you a few words on the subject, in hopes to promote
tther discussion and investigation of a matter of great impor-
ice to New England farmers.

e
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That portion of the above quoted rem
weight by « early » cutting purports merely to give informatiop
a8 you have received it, as an « estimate,” without vouching fq,

its accuracy. Tt s g subject upon which accurate knowledge jg
very desirable, but, from obvious reasons, difficult to obtain,

I know of but one attempt to« test by actual experiment, by

ark relating to loss in

of growth, and the conclusion of this farm
more weight of hay from timothy cut when
any cut later. But, of course, in this rough

duct,

» and some experi.
ence with sheep suckling lambs, I shoulq say that every sample

examined by you was cut 80 late as to be practically spoiled for
the purpose in question, Timothy is the principal grass, and T
have hbeen long satisfied that timothy cut after July 1, in this
latitude should neyer be fed to milch animals,

I am now feeding 20 cows in milk, and 19
besides other stock, and

the stock at one barn,

I buy the earliest cut Ican get, the timothy not being past
bloom, but had no sooner changed from my own, cut earlier,
than the cows fell off most markedly in their milk, despite ful]
feeding with grain and roots. Cloyer cut just after heading and
before blossoming, will make more milk than any other feed, if
not dried too much in the sun.

For feeding any stock whatever, I will
grass, of any kind, cut about heading time,
any subsequent period, but especially for
Animals are excellent, Jjudges of nutritive values, and if alloweq
access to such hay woulq reject any of the samples you have
examined, as decisively as you would so much sticks or brush-
wood, and for the Same reason. If you wish, I would like to

present you, some time, samples of really good hay,* to ascertain

LXII were sent by Mr. Coe subsequent to his writing

0 ewes with lamb,
‘having insufficient hay, am buying for

Pay more for an acre of
than for the same cug at
feeding mileh animals,

* The samples LIX to
the above letter,

85

h re g y i 1 y ) b-
oy t her the Sﬂlts iven b the chemlca 3 } l
tory Will OOmpare W ith those i giV en b y that m t:he animma
p y f lly yom‘s,
tem‘ & er respth u : ; |

v

S.—I wish the method of cﬁring by cartix;l% tto St:aee; bagx;
W ested.
. ing in the mow, could be ’cho.roug ly
g azdv}ze::il:dg it, [ am pleased. Theoretically it WOfl‘llfd sezli
k. ust be loss of albuminoids in the process of ferm
tfth?etn(?ows fed on it give a great deal of milk, consuming a

mparatively small quantity.

Answer.

:J Coe, Esq., West Meriden :—In a letter fron'l M;'. izni::;l;
se:nt; th,e New Hampshire samplq'ezs, dated tx)&yp:;lﬂz éutting’ i
at ‘the loss of 20 tons total yield, on 75 acres, Pt o
‘ i tely determined by weig
I:ed “I’iih sizi? Xxﬁihzjc:}izt t}l,le season, as a who}e, was
mel. to an average growth of hay. I quite agree with yog
-70-1'3': eel(l)eral earlyv cutting gives better hay pound for pn?u;; :
‘lati cuttiilg. I also agree with you thatdall EheS :Zb (ﬁ. A
i (:)hoser;:lf]‘ M?::?lm?(?j]udga:d in respect
e o er late cut or no bette .than s ! i
ﬁhée':;ﬂ;uality (XLVIII possibly exceptced). : I aigsu::o:ai;hm); o
b that an acre of grass cut about headmg m;':e g 1
an cut at any subsequent period. ; The gain o qt:n euzated o
ng grass stand after lilea(}in'g is Elsor:n i;l;latnacr:)pegr’ S
ity. Mr. Sanborn’s: resu . i
'§1:)cf.qul?;lt,t31r1nder some circumstanc.es a larger gelun oi'fqu::lti;ty)t
=20 tons on 75 acres—is attained without much os,-ss twqo o
[ Sanborn says “the yield of grass on 75 acres ,1, gl w:
d with good culture three to four tons per :?cre.e i
uality fairly indicates a.low yielld, and if we as»unghen i o
uly 1 to have been two tons (4000 1bs.) per ?,cre: i
2 growth between July 1 and J uly‘ll being 20 (T533 odi
‘ cres, the crop of J uly 11 would have weighed 224 tgns ’ r,centages
per acre, Multiplying these estimated figures by t ebzain o
"the analyses given in the Station Bulletin 23, we o
ing average yield of food elements.
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Hay 'rrOM N. H. ‘CoLLEGE Farar,

LVIL LVIIL.

Cut July 1. Cut July 11,

Ibs. per acre.  1lbs, per acre.
< Water, | - - - e - 572 648
Ash, - g ‘ i 4 164 172
Albuminoids, o A u < 248 240
1411 OB RO it CRRREES 1 & (W 1247
N. fr. Extract, - By 3 et )8 2140
Fat, - - - - - Gl o) 86
4000 4533

The actual yield, reported b
written, was, for the earl
order, for the late cut,

y Mr. Sanborn after the above wag
y cut, 3,444 lbs. at housing and in good
4,263 lbs. at housing. When fed, the
early cut weighed 2,760 Ibs., having shrunk 19.8 per cent., and
~the late-cut weighed 3,538 Ibs., having shrunk 17 per cent, The
loss of crop per acre, by early cutting, was accordingly 819 1bs,
at housing, and 778 Ibs. at time of feeding.
Calculating from the weights observed at time of feeding, we
find the actual difference greater thun above supposed, viz:

LVIL LVIIL.

: . 1bs. per acre. 1bs, per acre.
Water, R = - - - 247.57 328.68
=1 RS - - - - 120.06 142.94
- Albuminoids and amides, - i - 18L.06 199.19
Fiber, - A d i - T43.82 1029.20
N. fr. Extract, o & 3 - 1409.53 1765.46
Fat, e e el 57.96 72.58
i j 2760.00  8538.00

It is seen - from the above figures that assuming a difference of
20 tons for 75 acres, as we may infer Mr. Sanborn found in gross,
" “there has been no gain, but rather a loss of albuminoids between

July 1st:and 11th, a loss perhaps explained by the fact that in

the later cut hay ““a half or more had ripened so that the seeds

- would scatter out a little on handling.”

~ Basing the calculation on the actual crops from the small plats

-+ there is found to be a loss of 18 lbs. or -about 9 per cent, of
" wlbuminoids as the result of early cutting. - ... i

It is, doubtless, the fact that when . the grass ‘ripens to the

. point of dropping its seeds, that the Crop contains, if the seeds

do not drop, more nitrogen than it did ten days- earlier, and a

considerable part of that inerease is in the seeds, but the seeds of

grass arve so small and hard as largely to escape mastication and
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: estion, and most of their nitrogen -is practica.lly IPS? f(?-.. feed-
g?.s b -',ses unless the feed is cooked. ; (o B
i erfectly well settled that the dlgestlblllt}f of albu-
‘Ag.am P 18- ; ses as the grass grows old, and is relatu_rely less
g deme%f’«s % : § ge of them and a high per-
s grass containing a low percentage » :
. (;f ﬁ:aerlt: les are deficient in digestible albumin’oid:s‘, and
zoglegcsancy }i)s in no way helped out by increase in the
nal £
i p ces. .
antlltly l:ii?(;;e; s;; Zti:ooden house there is required a certain
Ipotr‘cieon of wood, and a certain 'relative quantity of nails. i(:
gunt of nails will supply a ieﬁclle:ncylof 'W:f?i; ?lx;d n% ::.n; S
v mically take the place ;
ovzzozge %Tgpzim of di?{gestible albuminoids should cg??igz
: h’that of other digestible food e_ler_nen’ps, as 1 to 6, and i
p ; rtion is 1 to 12 as in Mr. Sanborn’s grass, the greater
P f food don’t help to make more milk, because the due
uz;zl:t}iro(r)x is lost. When albuminoids are deficient, their quan-
{ity limi e ration.
ilt%,t. ];?H:l:lsdﬂt]}?u‘;a;;;e(;ﬁ'tfl;sm these calculations that Mr. Sanborn’s
'rop of July 11th was not as go?d as or a little better than thi
ex-op' of July 1st, although it .welghed one'q;llarter t;)ln rzogi a[s:n
“acre, a conclusion exactly like ‘that which you avc b
, from your experience. '{‘here. is 'of course som(;.dlfn el reys
Cattached to calculations of this kind.-  Their validity 1m§>tx.S
that the samples analyzed accurately rep'resent tl;e Cfl'OpS. ;S
however very difficult to sample the grass trorp afieldo miny acxi
and the above conclusions, so far as they are based on t edan:a yd-
s must not be accepted too llterally. Carefully con l:;uf
periments on the composition ‘and yle_lﬂ of' grasses 'n;a'eblln
Germany show that there may or may .not": be: a cor;lm elAa13 ;
ncrease in the acreage amounts, pf ‘al.bl._lml_n'o_.llds in phfs a,(ri'ves eii
opsi.(-lu.r_in.g the period between he%dlr}g.aflsz r;‘Pe%lg.g?the_;?ezil-
ng upon the weather and the S"l_lp,'pheé Aof"‘ pl‘ant_- 0((; L i de. f ; ;
80 that the quality of ‘grass does r?(_)@ always _§p§.__x_1__.<}2{x‘1§ d;a ely
related to the time of' cutting, but is aﬁ"ec@d by other c:::n : ltIOES
: which we lose sight of, or usually “ h'xmp tqgethe_r:., in the
expressions “ early ” and “late.”’

Maze KERNEL, R
; ' mai e given below
- The nine samples of maize WhQ.s'e analyses. are given i
were all raised in the towns near New Haven in 1878, were from
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large and well ripened ears, and represent Southern Connecticut

Corn in its best 'deve]opment. Of these, all but two are Dent Corn;
i. e., the apex of each kernel is sunken or shriveled in curing.
The climate of Southern Connecticut admits of cultivating thege
western varieties to advantage, or rather, perhaps, developes
varieties that are to a degree intermediate between the native flin¢
and the western and southern Dent.

XXXIX. Coe’s Pfoliﬁc,‘Dent, crop of 1878. From W. W. Fow-
ler, Guiltord. i

XL. 0ld Fashioned Yellow, Flint, crop of 1878,
Brockett, North Haven.

XLL Benton, Dent, crop of 1878. From G. W, Benton, Guilford.

XLII. Mammoth Sweet, crop of 187s. From S. D. Woodruff,
Orange.

XLIIIL Scioto, Dent, crop of 1878. From Rufus Leete, Guilford.

From Bethuel

XLIV. White Ohio, Dent, crop of 1878. From F. J ohnson, Bran-
~ ford.
XLV. Wisconsin, Dent, crop of 1878. From Rufus Leete, Guil-
ford. .
LXX. White Prolific, Dent, crop of 1878. From G. W. Bradley,
Hamden.
LXXI. Extra Early Adams, Dent, crop of 1878. From E. B.
Clark, Milford.
L]
Analyses of Maize Kernel.
4ir Dry.
IXIXIX| X1 xu P peniig XLIV | XLV | LXX LXXT -
Water,. ..., ... 9 55/ 10.58| 10.70 9.43| 10.45| 970 972 1014 10.94
Al A 145 148 1570 193 188 170 156 167 1175
Albuminoids, . .| 10.18 9.81) 92.97| 12.32| 995 11.28/11.60 9.19 10.81
Eabaps oG L 2.19/ 1.89| 1.36 2.75 1.80 1.18 2.08! 1.34] 1.48
Carbhydrates, 72.70( T211171.40/ 66.09| 72.98| 7130/ 70 17 78.38 70.21
By L 898 468 5.00 748 401 490 489 4.28) 48]
Weight of Corn and Cob, Cured, il
Corn, weight i) ‘ | 1] ' 2 ,
grams, ... ] 84 461 6091 424 eiz o1 g7e| sed] 4ns
Cob, weight in| | ’ f f
rams, .., .., L 888 sl Tiep hmel Caeel abe 57 89
Relation of cob)| ' [ i
tocorn, ..... 146 149 1:60, 1:8.6) 1:6.6 1:49 1:5.5 1:6.0, 1:8.8
Cob exprese’d in 3
perct of corn| a16l 201/ 165 avsl 354 288 18.0' 1638 9635
1] \

89

Composition of Maize Kernel.

Water-Free. '
i g
% ) 4 . ) g
£ £ AR B i
i Z ] i = 3
LR R S
D Rl
c% Sx | A& |2m | &
{ 1.97
: 171] 188 143 1.86
e B 10.31] 12.50| 12.85| 10.23] 12.14
""" 1/ 10.99| 11.18 13.60| 10. L
S| s 1w el ans s 7%2? 73'72 8166/ 78.83
""" : ’ 9.94| 72 97| 81. K : :
i acee 82’2? sg.gg 75.60 8.26| 448 465 542 476/ 540
100.00| 100.00! 100.00! 100.00! 100 00! 100.00! 100.00

1 100.00' 100.00

tébla Nutrients, Etc, of Maize‘Kernel, in per cent. of Air Dry
g Substance.

1079|. 7.35] 843
i 23| 939 1142 8.66 10.50

. 73'1(2) ’722236 1570 69.72| 77 34| 74.92|73.90 6.19 63.2'{
3.35| 8.97| 4.26| 628 3.41| 853 412/ 3. i

1:9.2]) 1:9.8| 1:9.2{ L:47.5! 1:9.9]  1:7.9} 1:7.8]1:10.1f 1:8.3

at'dval.
100 1b.,

$1.26] « 1.2611.27{- 1.39| 1.220 ' 1.28i 1.811 "1.06f  1.11

e impression prevails that there are Fonsiderabl; dlﬂ'eztz-nfsz
o quality of different varieties of Indian ﬁ(;rr;.p ¥ ;n;:om i
i rtainly erroneous as w :

m;;i(::xa;:f :}:Z s:(:renteez analyses madein the laborator.y. }cl)f this
tion, thirteen executed at the Agricultural College of Mic 1g%t1n,
- the direction of Prof. Kedzie, seven ma}de by Dr. AtswaD er
itidletown, and twenty-eight by Dr. Collier, of the U. S. De-
nent of Agriculture—a total of'65 analyses. i

lese analyses lead to the followmg conclusmn's,‘ viz .h

From the point of view of chemical composition, t ereda;r}')ef
Y 8peaking, two kinds of Indian corn, the common and the

The a.vei*;ge composition of these two kinds in the water-
condition is as follows:

8
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Average Composition of American Maize.— Water-Free.

SWEET COMMON.

! av. of 11 analyses. av. of 52 analyses.
Ash, 4 - - - - 121 it
Albuminoids, - 4 - — f13.2 12.0

ber, L & 5 ~ AR 1.9
Carbhydrates (starch, sugar, gum), « 1735 8.1
Fat, - o - g - 89 5.1

. 100.0 100.0

The greater richness of sweet corn in albuminoids and fat is
very decided and indicates a higher nutritive value than that of
common corn, :

The sweet corn contained on the average 8.6 per cent. of water
and the common contained 10.8 per cent., but the samples were
unequally dried, and the analyses probably do not show the pro-
portions of water that exist in corn in bulk as found in the erib
or in market. : ,

3. The range of variation in the several ingredients is shown
by the following statement of the lowest and highest percentages
as found in these analyses:

Range of Composition of American Maize.

Sweet. Common,
Ash, - - - - 16— 24 1.3 — 2.0
Albuminoids, u 10.2 — 15.9 8.7 — 144
Fiber, - - - - 26— 3.0 03— 3.0
Carbhydrates, - 69.6 — 79.5 75.2 — 82.2
Fat, - - - i 5.8 — 10.2 44— 1.8

Sweet corn in all the analyses contain more ash, more fat and
less carbhydrates than ¢ mmon corn.

4. Flint and dent corns have, in the gross average, practically
the same composition as will be seen from the comparison of 31
flints and 19 dents.

Average CQomposition, of Flint and Dent Corn.

Flint. Dent.
Ash, - - - - - et o iy
Albumineids, - d - - - 12,1 11.8
Fiber, - - - - o -1 2.0
Carbhydrates, - - - - ST ST 79.0
Fat, 4 i - - - - 58 5.5

100.00 100.00

The average water content of flint corn was found to be 10.6
per cent., that of dent corn 11.1 per cent.
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tritive value of Kastern corn. Below is the average composi-
‘;jof 29 samples of corn raised at the East, and 15 samples of
rn raised at the West.

"‘A'vemge Composition of Common FEastern and Western Corn.

sEastern. ‘Western.
© Ash, - - - - - 0T 1.6
~ Albuminoids, - - & 5 3 12.0 12,9
Fiber, - - - = - - 1.6 2.6
Carbhydrates, - h - X 5 79.2 78.1
Fat, ) 5 g ¢ : - 5.5 5.7
160.0 100.0

The Kastern corn averaged 10.7 per cent. of water, and the
stern 13 per cent. To institute a strict comparison any con-
t difference in water content should be taken into the account.
il the foregoing comparisons refer to the perfectly-dried, or
ater-free corn.
It should be said here, that the popular idea that western corn
_inferior to eastern corn, is probably correct, if by ¢ western
”? is meant the corn as it comes in bulk from the west to be
ound for feed. ‘
~ The samples of western corn whose average composition is
iven above were no doubt taken from the field or barn to the
boratory, and had been properly cured and stored. But when
orn is raised on a large scale for market at the west, it cannot
as carefully cured as with us. Many times it cannot be put’
der cover at all, but isstacked in the field, and necessarily
 deteriorates, from exposure to the weather. A single analysis of
‘ ﬁﬁch corn (No. 4 of table at end of Report) made by Dr.
‘ Atwater, of Middletown, gave the following result—calculated
- on a water-free basis : ;

‘Ash, - - - - - - - e

Albuminoids, - - NS z 7 10.3
Fiber, - 2 - i - - - L9
Carbhydrates, s oS - - : = 819
Fat, - : - - - . . - 45

100

It will be seen that it has one and seven-tenths per cent. less
buminoids and one per cent. less fat than the average of eastern
™, and two and seven-tenths per cent. more of carbhydrates,
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while ash and fiber are approximately the same. Dr. Atwater
says the sample contained unsound kernels, bits of cob, fine
prairie soil, and other refuse.

6. Unripe maize so far as its composition is illustrated by three
analyses of the same kind of sweet corn, is richest in albumin-
oids—the rarest and most costly element of food.

The samples of sWweet corn, harvested by Mr. Gold, Aug. 9,
Aug. 25 and Sept. 25, 1877, respectively, had the subjoined com-
position :

Aug. 9. Aug. 25. Sept. 25.
10, 9.5

Water, - e - = - 10.1 .1

Ash, X 2 : 2 2.2 9.1 %1

Albuminoids, - - - - 145 16.8 14.4

Fiber, - ( - 4 2.6 2.5 1.9

Carbhydrates, starch, etc., - .- 620 61.8 63.0

Fat, - i o 3 : 7.9 8.2 9.1
100.0 100.0 100.0

The albuminoids found in the earliest are indeed scarcely more
than those of the latest corn. But the earliest cut sample was
very small and immature, and was shelled from a cob that con-
tained 8.6 per cent. of albuminoids, while the others were from
cobs of 3.0 and 2.7 per cent. albuminoids, respectively. The com-
parison is therefore properly between the corn of Aug. 25 and
that of Sept. 25.

The mature corn contains a less percentage of albuminoids
than the immature, because, in the later stages of growth, starch
and sugar, as well as fat (oil) are formed in the seed at a more
rapid rate than albuminoids. The percentage of fat increases
from 7.9 to 9.1.

7. The ripe grain, as a crop, contains absolutely more of every
ingredient than the unripe. The yield of vegetable matter per
acre in the three crops just instanced is not known ; but the rela-
tive yield of the two later crops is as follows per 1,000 pounds of
total harvest, reckoned water-free:

Corn.  Cob. Fodder.  Total.

August 25, - - - 304 88 608 1,000
September 25, - - 356 94 550 1,000

Doubtless 1,000 pounds of the dry matter of the standing crop
on Aug. 25 would have increased to 1,250 pounds, more or less,
by Sept. 25, so that the acreage yield of total vegetable sub-
stance, as well as the relative proportion of grain, would increase
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the time of full ripeness, while the cob and stover would
Jcrease absolutely, but not so rapidly as the grain, and relatively
o grain would appear to diminish. In fact the grain increases
¢ the expense of stover and cob as well as of roots, while the
ntire plant gains by growth as long as the leaves are green and
nshriveled.

} Hominy Chops.

LVIL Sent by C. P. Augur, Whitneyville.

LXXIL Sent by J. J. Webb, Hamden. Sold by D. B. Critten-

den, New Haven.
LVIL LXXIL
Water, - - . A : 18.58 11.56
Ash, - - - - - - 2.44 2,67
Albuminoids, o - ! 4 9.50 9.82
Fiber, - - - - - - 3.19 4.79

N. fr. Extract, < - 4 - 62.02 62.58
Fat, - - - - - - 9.32 8.58

100.00 100.00

Digestible Nutrients.
LVL LXXII

Albuminoids, 3 4 4 4 7.58 8.25
Carbhydrates, - - - - 5948 60.60
Pt 1 i ‘ f e 7.08 8.52

Nutr. Ratio, - - - - - 1:9.6 1:9.2
Estimated value per 100'1bs., - - $1.17 $1.19
Cost per 100 lbs., - - - - $L00 $1.20
. The above is evidently a bye-product of the hominy manufac-
_ ture, a process which consists in coarsely crushing the kernels of
hite flint maize and separating the flinty parts from the mealy
nd soft portions. The former are nearly free from fat, and after
~ drying constitute the hominy of the grocer, which may be. pre-
rved without alteration for a long time. The latter, including
the chits and bran, probably make this “hominy chop.” The
large content of fat comes from the chit and from its presence
this substance easily spoils and becomes rancid. The nutritive
atio and money value do not essentially differ from those of en-
tire maize, but its softness and fineness are very favorable to
ready and complete digestion.

5 Yaryan's New Process Linseed Meal.
LXXYV. Sent by J. J. Webb, Hamden, Nov. 14,°79. Sold by
John Kerley, New Haven. ;

s f:}:;er, - 5 - - - = 10.76
: i : > : i ) iR
A_lbuminoids, - - - - - 85.64
Fiber, - i 4 - B - - 8.86
N. fr. Extract, - s : - - 85.24
Fat, : i i DS e R A MEEED L
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Digestible Nutrients.

Albuminoids, - ¢

Carbhydrates, § [ 3 4 29.94

Fat, ~ - { i 4 - . 31.02

Nutr. Ratio, 3 Ly s ? : ¥ 2.56

Estimated value per 100 lb., - . o SR

Cost per 100 1b,, s 5 T § $1.69
N - $L50

This sa i |

i rr‘lple.of hnsee.d meal agrees closely in composition with

fron; 5 a;_ article that is cdmmon in foreign markets. It dif‘f1
el me;) : ;nseed Ineall formerly made, in the fact tha.t the oilegz

re completely removed, being red :

i tg 9 ved, g reduced from 10 or mo
5 o to 1.es5 Fhim 3. This reduction of oil is accompanied bre
responding increase of albuminoids, &e¢ A

s, &e.

Rarions For FArRM ANIMALS

The matter of the following four pages i i
! ges is here reprint
:(1)16; f;eilii ;)lit'(}oolilzl}'lol of the Station desires to indﬁce 0?3' ?::;Zi:
v A One nfa“"el" mode?, of cattle feeding, and because
Lo fouowigo. ts 1;; ere ISSL}ed in small editions.
b qu:ntzitnieess :jdl* eeding Standards from Dr. Wolff
el ' . proportions of the digestibl
G::f;a:;sE;lel(‘:i}:;leaic;rdlflg to the extensive expelzence ?)ff(t),(};(:
i nfl)‘lls nen : tations, are to be given in the daily rations
P ,mie . n}; 01‘ er ,t’o.secm'e the best results of feeding. B
o fi;e fm; stance ”’ is meant the organic matter of feed con)t
fo i water and ash. The difference between total
ganic su ‘star.lce and “ total natritive substance ”’ .
quantllay of indigestible or undigested matters of theerzlzzjrslses ‘%I;e
r . . . i : §
:iceht;)n a:;{;ztr;n :ix;::)r.rzlals ;lvﬂl indeed often do well with a ration lesz
g ﬁ(i s‘, t e total amount of nutritive matters being
g ?ules given b.elow, but when by the use of th
b ghly nitrogenous feeding stuffs, such as brewer’s s
: ::ir;s; ap:a}s),e cl())::zor:)v lseed cake, and meat or fish scrap, the nu%;:?tlinvsé
ke lub 1t up to these standards, the results will b
satisfactory. ¥
pl;l;gzdp;)z;rczt:lf(s)llclg(zllf:lcance.of these Feeding Standards is ex-
e p Ay f;is.rmg paragraphs, which I have freely trans-
: miﬁ( r(;l;lll‘(i:}i);va;iulzgz 121‘g;)c<))l<lin coxlldition fand with a full flow of
; ge, g clover, of which 30 lbs. ar
8 ;::de d3a(;lfbcon;umed per 1,000 lbs. of live weight t:)i' i?rllfn(')onvzg
! lbs. of young clover or best clover hay contain:
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Digestible!
PR T — —_
nic substance. Albuminoids. Carbhydrates. Fat.
i 3.21 11.28 0.63

+93 1bs.
seriment in the stall sho
he best meadow hay, ©

ws that the same result can be had
btained from rich ground and cut ;

; g, in which 30 1bs. contain
! Digestible.
r—-———-——'—-————A-———-——'———-————\
- Organic gubstance. Albuminoids. Carbhydrates. Fat.
- 23.2 2.49 1215 0.42
g standard, 24 2.6 12.5 0.4
antities of the feeding standard, and

lmost exactly the qu
b. less of albuminoids than in the clover.

the winter keep of cows the hay at disposal is usually of
ily average or even of inferior quality and not capable alone of
y nourishing milk cows. It is therefore necessary to add
pething to it in order to get a proper feed. Where hay com-

s a high cash price, it is often cheaper to use straw, chaff or
zefodder in combination with richer maize meal, bran, brewer’s

ins. cotton seed meal, etc., than to feed hay alone. By help of
e kind and quantities of these

ns,

tables we can calculate th
on that shall take
feeding standard.

us foeding stoffs which may compose a rati
place of clover hay and correspond to the
pose there is on hand and at the daily disposal of the cows,
each 1,000 lbs. of live weight, 12 lbs. of meadow hay of
rage quality, 6 Ibs. of oat straw and 20 lbs. mangolds, while
bs. brewer’s grains daily can be cheaply got. By use of the
les it is easy to calculate that all these materials together will
¢ the standard by half a pound of
s. of cotton seed meal, the

e a ration coming short o
minoids, while by adding to it 2 1b
as shown by the follow-

airements of the ration are fully met,

figures
Ration for Milk Cows.
; Digestible.
s Dry organic |~ :

matter. |Albuminoids. Carbhydrates| Fat.

2 bs. average meadow hay, 9.5 0.65 4.92 0.12
6 1bs. 0at SEraw,. ........-- 4.9 0.08 2.40 0.04
bs. mangolds, ... ... ... 2.2 0.22 2.00 0.02

. brewer's grains, ... .. 5.6 0.98 2.70 0.20
cotton seed meal, .. .. 1.6 0.62 0.86 0.24
28.8 \ 2.65 \ 1238 | 0.62

2.5 125 | 04
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Feeding Standards.
A.—Per DAy AND PER 1,000 1Bs. Live Wrignr.

A Nutritive ® s
‘g ¢ (digestible) | & | =
§ 2| substances, | £ | &
S e 58| B
58(sd| % f2 | 3
o PBEEEizg|ad|E
b <q.§ O_;é. B = =
Ibs. [ 1bs | Ibs | Ibs. 1bs. 1bs.
1. Oxen at rest in a stall, ......... Bl 17.5| 0.7 8.0/0.15] 8.851: 1.2
2. Wool sheep, coarser breeds,............ 20.01 1.2110.3/0.20| 11701 : 9,
a8 o utiner hireedsy (i, et by T 22.5| 1.5 11.4]/0.25 18.15 [1: 8,
8. Oxen moderately worked,..............| 240 L6 11.3/ 0.80| 18.20 (1: 7.5
“  heavily worked,......... ,. ....|260| 2.4]|13.2 0,50 16.10 |1: 6,
4, Horses moderately worked,........ ce..|22,5) 1.8111.2/0.60| 13.601:7.
Neliheavily worked; .0 0o il 25.5| 2.8 18.4/0.80| 17.00 |1: 5.5
8¢ Ml sows) i, WU LG cee (2400 251125040 15.40(1: 5.4
6. Fattening oxen, st periad; o Ao 27.0{ 2.5 [15.0{050| 18.001: 6.5
4 Sad b iR sl P 26 0| 8.0 14.8/070| 18.50 [1: 5.5
b S8k B S v St shat bl 25.0| 2.7 | 14.8/ 0.60] 18.10[1: 6.0
7. Fattening sheep, 1st period,......... -+ 26.0] 3.0]152/0.50| 18,70 (1: 5.5
e - 2d i eTuna bl S 25.0/ 35|14 4]0.60 18.50 |1:4.5
| SRS
8. Fattening swine, 1st period,............ 86.0/ 5.0 27.2 82.50 1:5.5
# seibm ekl Tl AT 31.0| 4.0 24.0 28.00 |1: 6.0
** S aigehals ot a i SR il A 28.56| 2.7 17.56 20.20 |11: 6.5
9. Growing cattle:
Average live weight.
Age, months. per head.
2—3 150 1bs.*. ., ...| 22.0| 4.0 [18.8] 2.0 19.8 (1:4
3—6 BOOONE e .[234] 3.2185) 1.0 17.7 |1:5.0
6—12 500 “ ..... |24.0] 2.56[18.5/ 0.6 16.6 |1: 60
12—18 Fil e ST 24.0/ 2.0 /18.0/ 0.4| 154 [1:7.0
18—24 B0 e 24.0/ 1.6 [ 12.0| 0.3 18.9 (1:8.0
10. Growing sheep:
5—6 B&dbayl 280/ 3.2|156| 0.8] 19.6 [1:5.5
6—8 (o i e e 2560/ 27)18.8/ 0.6 166 |1:5.5
8§—11 £ R, ++[23.00 2.1|11.4| 0.5| 14.0 [1:6.0
11—15 B2 IS «+|22.5| 1.7 |10.9| 0.4| 18.0 |1:7.0
15—20 86 ¢ .......]220] 1.4 104! 0.3] 12.1 |1:8.0
11. Growing fat pigs: by o
2—3 501bs........[42.0| 7.5 80.0 875 [1:4.0
3—5 RSy S A .| 84.0| 5.0 2560 80.0 |1:5.0
5—6 L L T e ..|815] 4.8 28.7 28.0 [1:56.5
6—8 LT 27.0/ 8.4 204 23.8 [1:6.0
8—12 BBOS o 210! 256 16.2 18.7 [1:6.5

* The German pound is equal to 1.{'5 Ib. avoirdupois. The above weights
are therefore to be increased 15 to represent our weights.  For practical pur-
poses, however, this reduction will be in most cases unnecessary as the weights
are but relative and approximate, :
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(Fudiné‘ Standards, continued from page 96.)
‘ B.—Pgr Day aNp pEr Hgap,

5 Nutritive @ 3
e (digestible) e B
ag substances. = 2
5 B &
63 ¢ 2 =1
5528|228 | |38 | E
RcHH IR
£
Ch -y
o cattle: Average lhlrle v(;eight. Ibs. | 1bs. | lbs. | Ibs. 1bs.

E Y50 1bs.....| 3.3/0.6 | 21 |030 | .00 [1:47
8—6 8O0 L E OO Y 1030 5.40 |1:5.0
6—12 G005 e b 120118 6.8 [0.830 | 8.40 [1:6.0

12—18 700 ¢ ....|16.8/14 | 9.1 [0.28 110.78 !1:17.0
18—24 s 850 “ ....[20.4|1.4 [10.3 [0.26 |[11.96 |1:8.0
9b°;£-6 56 1bs..... 1.6/ 0.18| 0.87]0.045( 1.095/1:5.56
s 871 . 1.7/0.17] 0.85/0.040 1.060]1: 6.5
8—11 6 et 1.7/ 0.186{ 0.85]/0.087| 1.047/1:60
11—15 o 1.8/ 0.14| 0.89] 0.032| 1.062{1:7.0
15—20 85 “ ....| 1.9/0.12| 0.88/0.025| 1.047|1:8.0

at swine : R
2—3 501bs.....| 2.1]/0.88 1.50 1.88 {1:4.0
3—5 . 30025 5. 3.4/ 0.50 2.50 8.00 {1:5.0
5—6 126 “ ....| 8.9{0.54 2.96 3.50 [1:5.5
6—8 190 ¢ ,...| 4.6/0.68 3.47 4,06 [1:6.0
8—12 200 *0: g 5.2' 0,62 4.05 4,67 11:6.5

ve calculated the following rations as examples of such
inations as may be made from materials in our markets. In
t ration, bulky corn fodder such as raised by Mr. Webb in
'4 (page 75) is a large ingredient. In the other, ordinary

%ﬂlks or “stover” enters or may enter interchangeably with
raw, since according to Wolff their nutritive value is the
‘pound for pound. The use of these rations must of course
depend upon whether the animals can be got to relish and
them, as well as upon their cost I have not made any
utations as to the latter point, but it is easy to do so with a
ledge of the cost of the several materials used. Actual
tience alone can determine whether cattle will eat these mix-
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Rations for Milk Cows.

Dry organic D%
|l
substance. | Albuminoids. |Carbhydrates| Fag
20 lbs. cured corn fodder,. .. 13.7 0.64 8.68 0'20‘
5 lbs. rye straw, or stover,.. 4.1 0.04 1.82 0.02
6 lbs, malt sprouts,........ 5:0 116 2.70 0.10
2 lbs. cotton seed meal, ... : 1.6 0.62 0.36 0.94
244 2.46 13.56 | 0.6
Standard; | .oy i 24 2.5 12.5 0.4
Or again,
Dry organic Digestible.
substance. | Albuminoids. Carbhydrates | Fat.
R0 Ibp stovery Vil Sl e ek 121 0.16 5.65 0.04
Bulbsebran [0l SV 4.1 0.59 2121 0.15
5 lbs. malt sprouts,........ 4.1 0.97 2.26 0.08
3 1bs. maize meal,......... 2.6 0.22 2.05 0.07
2 lbs. cotton seed meal, .. .. 1.6 0.62 0.36 0.24
24.4 2.56 12.42 0.58

As already stated, the feeding standards of the foregoing tables
give the results of German experience. Doubts have sometimes
been expressed regarding the applicability of these results to

American farm practice, and Mr. J. W. Sanborn, in his publica- :

tion already referred to (Farm Experiments at the New Hamp-
shire College of Agriculture) makes the following statement:
“German investigators have learned much of the science of
feeding. Their results are not before our farmers. The analyses
given in these experiments and the results of feeding, aside from
abundance of other data, show that we cannot rely on them for
information upon which to base accurate practice in our climate
and with our soil.”

If this be true, it is certainly an important fact, for nearly all
the knowledge of the science of feeding which we possess W¢
owe to those same German investigators, and it therefore seems
desirable to examine somewhat in detail the experiments upon
which this assertion is based.

Aside from the “abundance of other data ” Mr. Sanborn’s
conclusions rest essentially upon the results of two series of
feeding trials, viz: one with early and late cut hay and one with
a variety of mixed rations.

99

ijoiups on which he differs from German authorities are
1st. The I:elative value of early as compared with late cut
2d. The amount of food necessary to maintain or cause a
gain by a 1000 pound steer. 3d. The significance of the
ratio as an indication of the feeding value of a ration.
soints we will consider in order.

experiments on early vs. late cut hay (loc. cit. pp. 4-8)
de on two lots of two steers each, with the two kinds of
cribed on p. 76 (Station Nos. LVII and LVIII). Two
rents, each extending over fourteen days, were made on
, as follows :

e Lot 1,
a. Early Hay.

Lor 2.
a. Late Hay.

sumed, 570 1bs. Hay consumed, 569 1bs.
eight, 0 Gain of weight, Bl 44
b. Late Hay. b. Early Hay.
585 1bs. Havy consumed, 706 1bs.
33 « Gain of weight, 40

effects of the feeding were judged of only from the live
and general appearance of the animals.
ect to these feeding trials there are several points that
mportance in interpreting results. .
opean experience in cattle feeding has shown that live
a very unsafe criterion of the value of food for the fol-
asons :
e contents of the alimentary canal require five and
€s seven days before they pass from mouth to stable
Lherefore the use of each ration or fodder under experi-
‘uld extend over a period of @ month at least, and an
of a week should be allowed after beginning a new
efore its effects are taken account of, in order to get the
ration out of the way.
flange of ration is very apt to disturb the animals and
uire time in order torget accustomed to new feed, so that'
® Of the first or second weeks feedin g on achanged ration are
<€ those obtained later when the animals get habituated

' Weight of the contents of the digestive and intestinal
-ntg,. in case of horned cattle, to 12-18 per cent. of the
& Since the evacuations are not or may not be entirely
88 of live weight of a few pounds may depend
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entirely upon the excrements and the food, and not upon the

actual animal. An animal of 600 lbs., fasting and purged mg
weigh 70-110 lbs. less than the same animal full of feed, ang
with intestines and bladder fyll also. The lean animal hag the
greatest percentage of intestinal and stomach contents.

It will appear, therefore, that the results of Mr. - Sanborn’g
feeding trials scarcely justify concluding that one of the rationg
fed was better or worse than the other, if the live weights alone
are the criteria for a judgment, since the greatest gain observed,
43} lbs. per head, was less than might have been caused in the
ways just spoken of, and since, moreover, thé duration of the
experiments was comparatively short.

In connection with these experiments Mr. Saanrn says, (p. 8)
“It is worthy of note that I find the amount of hay required to
maintain a thousand pound steer without growth or loss of
weight is less than that reported by German experimenters.”

Apparently this refers to the same hay as that used in the
feeding trials just mentioned. It will therefore be interesting to
compare the amounts of digestible matters furnished to the
cattle in those experiments with the amounts found by German
experiments to be necessary for maintenance.

The hays used in these trials, though deficient in albuminoids,
show by their percentage of crude fiber that they are fairly
entitled to rank as of average digestibility. See remarks on
p. 82.

On this basis, assuming the hays to have had the same water
content as the samples analyzed at the Station, we have calculated
by Wolff’s digestion coefficients, the quantities of digestible
" albuminoids, carbhydrates, and fat fed per day and head (live
weight slightly over 1000 lbs.) to each lot in each period.

It will be seen that with the exception of Lot 2 on Early Cut
Hay the amounts agree quite closely. Excluding this experi-
ment, I have computed the average of the other three and have
placed beside it for comparison the average of four accordant
feeding trials made at the Weende Experiment Station, by
Henneberg & Stohmann. These experiments were made in
the most careful manner possible and yielded the figures given
in the table as the amounts of digestible nutritive matters
required per day to maintain a thousand pound steer without
growth or loss of weight.
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Digestible.
Nutritive
‘f““).u' Carbhy- Fat. Ratio.
minoids. drates.
— 7ot 1. 20.401bs.| (.751bs. | 9.701bs, | 0.21 Ibs.
G 105,92 . 0.93 ¢ 11,99 "¢ | 0325 «
e 1) 12089 <065 ' |10.08 " j0.20 ¢
S 00.30 < | 064 <. |96 1« 1020 ¢
—of above experiments. | 0.68 Ibs. | 9.83Tbs. | 0.20Ibs. 1:156.2
'« Weende « 0,5 1 (O g fR i R ET, SRS 1:15.5

comparison is instructive. The nutritive ratio shows that
‘_pprtion of albuminoids to non-nitrogenous matters in the
f Mr. Sanborn’s steers was essentially that of the rations
the Weende experiments, but the total amounts of diges-
tters in the two cases are in the ratio of about 18: 7. In
words Mr. Sanborn’s steers ate more (or more properly
ed more) than those of the German experimenters, and as
1 result gained weight.

this rate a daily ration of 14-15 lbs. of the same hay should
to maintain the animals, but more than that would prob-
be necessary on account of the low temperature to which
imals were exposed in Mr. Sanborn’s experiments.

L another experiment by Mr. Sanborn, in which two steers
ed for 70 days on straw and corn meal, it is stated that the
Is returned “ordinary gains with only 0.42 pounds of albu-
olds per day,” so that “an ordinary gain is made by less albu-
0ids than has been thought sufficient by German investi-
, ” (pp. 25 and 26).

Hrom the details (on page 20) it appears that the twe animals
ved together during the 70 days

2423 lbs. of straw.
347 Ibs. of corn meal
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ulated, by the aid of Wolff’s tables, to contain respectively 84
25 pounds of digestible albuminoids or in all 59 pounds;
Ing per day and head the amount of 0.42 pounds mentioned
€.

‘Would appear from the estimated digestibility that the straw
9t straw, which, according to Wolff, contains 1.4 per cent. of
X estible albuminoids.

,_f.'w Straw of all kinds is a feeding-stuff of very variable com-
il tion, According to the recent tables of J. Kihn, oat straw

)
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may contain from 0.19 to 3.50 per cent. of digestible
according to soil, climate, time of cutting, ete.

It is evident, then, that while such averages as those of
have their value as aids in the calculation of rations, the
tions of single samples may be so great as to entirely invalidage
calculations made on the assumption of average COmposition
Suppose, for example, that the straw used by Mr. Sanborn Waé
unusually rich in albuminoids, containing 2.8 per cent, in a diges.
tible form. The result then would be as follows:

albuminoids

varia-

Digestible Albuminoids,

2428 lbs. straw, A - = - 55.78 lbs.
347 *“ corn meal, 4 B 25.00 «
80.78
Or per day and head, - - - - 068

This with the digestible non-nitrogenous matters gives a ration
somewhat richer in albuminoids and considerably so in carbhy-
drates than that required for maintenance according to the
‘Weende experiments.

- It is, of course, impossible to say how much the composition of
the straw used varied from the average, but it is sufficient for the
present purpose to point out the fact that such conclusions as
that which we are here discussing require a more certain basis
than is afforded by assumptions as to the composition and diges-
tibility of the feeding-stuffs used.

In regard to nutritive ratios, Mr. Sanborn says (p. 22), “A
study of the ratio of albuminoids to carbhydrates does not seem
to give any pronounced indications.”

Subsequently (p. 25), he says, “This appears to be true so far
as the nutritive ratio is concerned, but when the absolute amounts
of albuminoids and carbhydrates consumed per day per steer are
considered, the indications of the table are more pronounced ; the
gain of steers following more closely the increase or decrease of
carbhydrates, and is apparently nearly independent of the supply
of albuminoids.”

The. general result of German experience in feeding has been
to illustrate the great importance of albuminoids in animal nutri-
tion, and to show that a liberal supply of these substances is
essential to a rapid formation of flesh, fat, milk, etec. On the
other hand, however, it has shown that if too much albuminoids
be fed, there is a waste of these costly bodies and also that with

Wolsp 3
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en amount of albuminoids in the daily ration the more nen-
genous nutrients the animal can be made to digest, the more
minoids and fat are protected from destruction and made
able for productive purposes. Obviously this implies a
ation of the nutritive ratio in both directions. If it be too
‘w, there are not enough non-nitrogenous matters to protect
Ibuminoids from waste, while if it be too wide, the amount
vod which the animal can eat will not contain albuminoids
gh to supply the demands of the body. In most cases,
cever, and in fattening especially, the widest nutritive ratio
stent with the supply of the requisite albuminoids gives the

L ¢

-

results.
quite natural, then, that the gain of weight in these
riments should appear to follow the increase or decrease of
carbhydrates to a certain extent. At the same time there
" not wanting in the results, indications of the effect of the
‘;\yjmoids, while the very variable amounts of total nutritive
ters fed in the several experiments render a strict comparison
ssible.
may be added here in regard to ration 3, calculated to con-
only 0.42 pounds of albuminoids, that it is not impossible
even this small amount of albuminoids in combination with
arge amount of carbhydrates (9.07 lbs. against 7.03 lbs. in
‘eende experiments) might suffice for maintenance at least.
e foregoing criticisms are offered with the single object of
ering investigation and with a full appreciation of the credit
Mr. Sanborn for his careful and laborious experiments, and
he truly scientific spirit with which he has sought to enlarge
owledge. ;
L conclusion we should repeat in regard to these feeding-
tan dards that they are not put forth as receipts which may be
y followed with the certainty of a favorable result.
€y are simply the results of experience and like all such
8 are subject to modification both by the exigencies of
cular cases and by the results of further experience. '
German experimenters do not themselves imagine that
‘have by any means overcome the difficulties of the subject.
fresults are simply the best they can offer after twenty-five
' of arduous labor, after making thousands of analyses and
S of laborious feeding trials. They believe that they are *
*?i_e right methods, but admit that many further experi-
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ments must be undertaken before the investigation can be elosed
In fact they are experimenting to-day more industriously than
e theories which their past

ever, with the object to test and sift th
experience has led them to adopt, and to gain a nearer approach
to the true science and best practice of cattle feeding. Tt ig ¢
be anticipated that their views will materially change as furthey
knowledge is gained.

THE DETERMINATION OF ALBUMINOIDS IN FEEDING-STURRS,
By Dr. H. P. Armsny.

It will be gathered from the remarks on page 73 that the alby.

minoids form an exceedingly important portion of the food of
animals, and when we add to this the facts that they are the mosg

costly of all the nutrients and are contained in comparatively

small quantities in most feeding-stuffs we shall easily perceive
how important it is to be able accurately to estimate their
amount.

Unfortunately, this is a task of great difficulty. All attempts
to separate the albuminoids from the other substances with
which they are associated in plants and to obtain them in a
weighable form have encountered two, as yet insuperable, diffi-
culties; in the first place it has been found impossible to effect a
complete separation of these bodies from the woody fiber and

other substances of the plant, and in the second place all the P
reagents thus far employed to effect this separation have altered E

more or less the albuminoids themselves.

We are thus forced to make use of an indirect method.

All the albuminoids contain nitrogen as a characteristic ingre-
dient and vary but little in composition, containing, on the
average about 15 per cent. of this element. If, therefore, in &
feeding-stuff containing only albuminoids and substances free from
nitrogen, we estimate the amount of the latter and multiply it
by 6% (16 X6} = 100) we shall have a close approximation to the
quantity of albuminoids present.

It is in this manner that the albuminoids in feeding-stuffs have
usually been determined, it being assumed that no considerable
amount of nitrogenous bodies other than albuminoids W28
present.

It is obvious that such a method eannot give strictly accurate
results, but until within a few years the error involved has been
generally considered to be oomparatively small. Recently, how-
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the results of feeding experiments in which it has been
Jﬁf the estimates, partly based on it, of the valu.e. of
wve been seriously questioned by eminent authorities,
nformed circles the doubt has grown into a disposi-
ect all analysis of feeding-stuffs as worthless.
of the importance of the matter, both scientifically and
ly, it seems desirable to ascertain, if poss1b¥e,' the amoun.t
incident to the present mode of determining albumi-
1 the extent to which it affects the important practical
vhich have been obtained by its aid in the department of
2, and also to censider the character of those methods
e been proposed as a substitute for the present one.
plies an examination of the correctness of the two
ns on which the usual method is based, viz., that all
minoids contain 16 per cent. of nitrogen and that no
rogenous bodies are present in feeding-stuffs. In doing
cial reference will be had to the feeding of our domestic
us animals and therefore only the vegetable albumi-
will be considered.
bage of Nitrogen in Albuminoids—Our most reliable
2 of the vegetable albuminoids is due to the laborious
itions of Ritthausen,* and without going further into the
of the subject, his results suffice to show that these
ary not inconsiderably in composition.
ample, in the five different albuminoids prepared by him
heat the nitrogen ranged from 16.25 per cent. to 18.31 per
ile in all the albuminoids examined the range was 14,71
- 10 18.37 per cent. He also found that albuminoids
tly identical possessed a different composition according
Jource from whence they were obtained.
ausen’s examinations cover only the cereal grains, legumes,
- 8eeds ; of the albuminoids of the great number of other
eS8 used as fodder,and especially of the albuminoids of the
Coarse fodders, we have little or no knowledge. While,
T€, his results show that the assumption of 16 per cent. of
m all albuminoids is far from being correct in all cases,
%0 8how the impossibility of finding any factor for the

On of nitrogen into albuminoids other than a purely con-
L one,

Weisskorper der Getreidearten, Hiilsenfriichte und Oelsamen,” 1872,
9
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It is possible that, in time, we may be able
factors to the several classes of feeding-stuffs, according ag opgq
or the other albuminoid predominates, but, as yet, this is imposg.
sible, and until we possess more information regarding the glhy-
minoids of many vegetable products than we have at present, the
best that can be done is to use the ordinary factor, 6.25, bea,rin
in mind that it is simply conventional and is only approximately
true. B,

Non-albuminoid Nitrogenous Substances.—In addition to the

albuminoids the following classes of nitrogenous substances haye
been found in plants:

to assign diﬁ'ereﬁt

. Nitrates, nitrites, and ammonia salts.
. Nitrogenous glucosides.

. Peptones.

Alkaloids.

. Amide-like bodies.

Ot W o N =

Of these, the first class occurs somewhat abundantly in beets
and other root-crops and considerable quantities of nitrates are
sometimes found in maize fodder. These bodies are, however,
easily detected, if present, and their amount can be readily
determined.

Of the remaining four groups, only the amide-like bodies have
yet been found to any large extent in the ordinary feeding-stuffs
and to them we shall devote most of our attention in this dis-
cussion.

By amides the chemist understands substances which bear a
certain likeness to ammonia and contain a portion of an ammonia
molecule in combination with an organic substance. They may
be subdivided into three groups, viz., amines, amides, and amido-
acids, but for convenience we may designate them collectively
as amides.

They are generally well defined, crystalline bodies, soluble in
water and easily passing through a moist membrane by the
process of liquid diffusion, differing in these points from the
albuminoids, most of which are but slightly or not at all soluble
in water, are not crystalline, and diffuse with extreme slowness.

Functions of Amides in the Plant.—The first substance of this
class which was discovered is asparagin, which was found by
Vauquelin & Robinet in 1805, in young shoots of asparagus.
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& estigations of Pfeffer*® 'intt.) the functions of this body
Jant, show that asparagin 1s.prc?duced ﬁ.rom the alb}1-
of certain seeds during germination. Being soluble in
d diffusible, it passes from the seed into the young plant
, is reconverted into albuminoids, and in this way the
tively insoluble nitrogenous matters of the seed are
to the young plant where they are needed. Pfeffer
sented on germinating seeds of leguminous plants and
 that, while the albuminoids were transferred to the young
the way just described, they may also pass unchanged
ed to sprout.
researches have shown that the presence of carbhydrates
ary for the reconversion of asparagin into albuminoids,
posure to sunlight is not essential.
lly, the recent investigations of Borodint and E. Schulze]
ndered it at least very probable that nearly all the move-
of albuminoids in the plant is effected by a formation of
of one sort or another and a rebuilding of albuminoids
em. \
her function of amides, in certain cases, is that of a reserve
ogenous food. flobnf
lze & Urich,§ who were the first to make a thorough
ation of the nitrogenous constituents of fodder beets,
| that these roots contain comparatively large amounts of
which, in the second year’s growth, are transferred to
out and converted into albuminoids, thus playing a part
economy of the plant similar to that of the albuminoids
L up in the seeds.
aration of Amides from Albuminoids.—In the analysis of
g-stuffs it is desirable to estimate separately the albumi-
and non-albuminoid nitrogen. In this way, by multiplying
uminoid nitrogen by 63 we obtain at least a closer approx-
o0 to the true amount of albuminoids than is possible by
dinary method. __ i
i€ several processes which have been proposed to effect this
be divided into two classes, viz, those which aim at an
ation of the albuminoid nitrogen and those which are

§

7

* Jahrb. f. Wiss. Botanik, VIII, 530.

t Biedermann’s Central-Blatt. Jarg. 8, p. 351.

t Landw. Jakrbiicher, V1I, 411.

§ Versuchs-Stationen, X VIII, 296, and XX, 193 and 214,
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intended to effect a determination of the amide nitrogen,
classes assume as their starting point that all the non-album
nitrogenous substances are soluble in water or
Now, while this is true of all the bodies of this class kno
exist in feeding-stuffs, and while it is very probabl
should be borne in mind that it is not
reason in the nature of things why a plant should
insoluble amide as well as an insoluble albuminoid.

If there be such, however, we have no means of as
the fact at present and can only adopt provisionall
tion just mentioned as a working hypothesis.

Taking this as a starting point, the methods of the first clasg

proceed in general as follows.

The substance to be examined is first boiled with water slightly
acidified with some organic acid or with water alone ; this pro-
cess dissolves out the non-albuminoid nitrogenous matters (with
the reservation made above), while most or all of the albuminoids
are either not dissolved at all or are coagulated by boiling.
Some substance is then added to the liquid which will precipitate
any dissolved albuminoids which it may still contain, without
affecting the amides, etc., the mass is filtered, and a nitrogen
determination made either in the insoluble matters or in the fil-
trate.

In the first case we get directly the albuminoid nitrogen, in
the second case it is obtained by subtracting the nitrogen of the
filtrate from the total nitrogen of the substance. The several
methods differ essentially only in the precipitant employed.
Church* recommends a 4 per cent. solution of earbolic acid,
Sestinif uses lead acetate, Dehmelf has obtained concordant
results by the use of copper sulphate as proposed by Ritthausen,
E. Schulze§ proposes the use of ferric acetate as recommended by
Hoppe-Seyler, while in some experiments on hay made in the
laboratory ef this Station, pure water has proved equally efficient.
These experiments were made on three samples of hay (Nos.
LIX, X and LXI) whose analyses have already been reported.

Carbolic acid, lead acetate, and cupric sulphate were all used
as precipitants and trials were also made with water alone,

* Laboratory Guide, 4th Ed.. p. 209.

t Landw. Versuchs-Stationen, X X111, 305,
} Same XXIV, 214.

§ Landw. Jahrbiicher, VI, 160,

Boty,
inoiq
acid liquids.‘
wn to
Y correct, i
proved. There is g E

not contain an

certaining
y the assump. -
jy
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eriments with carbolic acid and lead ace.ta.te were
‘ 0 fding to the directions of (th'ch and Sestini respec-
In the experiments with cupric sulphate the subsmnce.
’e‘d for an hour with water, then 10 c. c'..of a te!.l ]pe(x1
ation of cupric sulphate were added, the b01l‘1ng continue
minutes, the mass then filtered, and the nitrogen of the
e residue determined.

; ltf-is;(llsu with water the substance was sir'nply' boiled for
¢ with water slightly acidified with lac?lc acid, filtered,
ated as in the other methods. In each trial 0.5 grammes
was used, and every result is the mean of two accordant

nations. s
esults express nitrogen and not albuminoids.

LIX. LX. LXI. )
- 11 31 per cent. 10.75 per cent. 11.19 per cent.
‘ s L 18004« 0.81 | « 2.39
nitrogen, ¢ o i
’eh's mgthod, Lhi S0 AUy 0.68 198«
tini's - TEB OO 7 1.88 4
er sulphate method, 1.22 0.69 ‘“ ].8; v
ion with water, 1.11 ¢ 0.61 1.9
AR5 0:85: 11 ¢ 1.80. ¢4
aminoid nitrogen, - 012 ¢ i R [ A

cases (except in Church’s method, where it is impossible)

te was tested for albuminoids by Millon’s reagent and

be free from them. ’

e results show:

, that these samples of hay coutained a considerable pro-
| of non-albuminoid nitrogen

that all four of the methods used for the determination
minoid nitrogen gave practically the same result, and that
ently the use of any reagent to precipitate dissolved albu-
s was unnecessary in these cases.

ddition to these experiments the albuminoid nitrogen in
-one samples of Iy and stovér has been determined by
ent with water in the manner described above and in no
uld albuminoids be detected in the filtrate, so that we are
ed in concluding that in the analysis of hay a separation of
lbuminoid and non-albuminoid nitrogen may be effected
ply by means of boiling water. That this method is
ble to the use of precipitants is obvious, since we are
Iguorant, of the nature of the amides and other bodies
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extracted by water and run the risk of
the solution by means of the reagents
removal of albuminoids.

Whether the method of extraction with boiling water is appli.
able to all feeding-stuffs is perhaps doubtful. Some experimentg
on rye-bran and malt sprouts seem to indicate that it isnot. By
to hay at least it is perfectly applicable and by its aid it is a very
simple matter to determine the amount of albuminoid nitrogen
present, and by multiplication by 6%} to caleulate approximately
the amount of albuminoids.

For the determination of the nature of the non-albuminoiq
nitrogenous matters when present, we have as yet only one
method, viz., that of Sachsse* for the determination of amides,
which, with the modifications proposed by E. Schulzet is of great
value. -

It is based upon the behavior of the amides with nitrous acid.
An extract of the substance, freed as far as possible from albu-
minoids, is brought in contact with fuming nitric acid (nitric acid
containing nitrous acid) in a suitable apparatus. The nitrogen

precipitating them from
intended to effect the

of the amides is set free together with an equal amount coming

from the nitrous acid. This gas is collected and after being
purified is measured. One half of it represents the amount of
amide nitrogen present.

Our efforts to apply this method to the hays experimented upon
were not, however, attended with success. Test analyses with
pure amides gave tolerably satisfactory results, but on hay more
nitrogen was usually obtained than was present in the ex-
tract experimented upon. This fact, which does not appear to
have been observed before, indicates a reduction of the nitric
acid by the organic matter of the extract, but only further
experiments can decide definitely upon the cause.

Occurrence of Amides.—The statements Jjust made respecting
the functions of amides in the plant would lead us to expect to
find them chiefly in those plants or parts of plants where growth
was going on, while in those which had reached their full develop-
ment we should anticipate finding most or all of the amides
reconverted into albuminoids except in cases where, as in the
beet, they act as a reserve of nitrogenous food. As a matter of

* “ Chemie und Physiologic der Farbstoffe, ete.” 18717, p. 258.
t Landw. Versuchs-Stationen, XX, 117,
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investigations which have hitherto been made confirm,
: anticipations. j

; ﬂ::::] : }::: S(:nade guite extensive investi‘gations into the
of the nitrogenous bodies of several kinds of_ grass and
various stages of growth, and ha.s found that in one case
ﬁh as 88.5 per cent. of the total nitrogen of the. su.bsbance
gated existed in some form other than albuminoids, and
- as amides. 2

results also show that in general the proportion of non-
inoid nitrogen is greatest in young plants and decreases as
roach ripeness. An interesting difference was observed
espect between the common grasses (Gramineae) a_nd
mes ; in the former the decrease in the amount (')f ?,mlde
with approaching ripeness was very marked, while in .the
it was much less noticeable. The former are plants .whlch,
wering cease to assimilate to any great ext_ent, w}}ﬂe the
along with the formation of flower and fl‘lllf:, continue to
and assimilate food and thus offer the conditions for the
tion of amide compounds, ! :
following table of a few of his results will serve to illus-
e facts last stated, and to give an idea of the extent to
se bodies occur in this class of feeding-stuffs.

Non-albuminoid Amide
Total Nitrogen. Nitrogen,
Nitrogen. er cf, |(Sachsse’s
per ¢t¥ | per ot * (}))f total Metho;i.)
Nitrogen | per ct.
Lucerne.
April 7, 14 in. high, ... ... .. 6.922 2.183 30.5
8% in, high,. .. ... 5760 | 2042 | 855 sk
Cut, without flower buds, ....| 3.570 | 1183 | 33.1 1.025
e flowering, 184 in. high, ..| 2474 | 0.721 29.1 0.613
flower, 224 in, high, . .... .. 3.008 | 0.729 24.2 0.687
 Red Clover, ..., -
 March 27, 14 in. high, .. 5.200 1.958 371
» 24 in. high, ... 3.974 0.975 24.5 s s
R Sl 2.244 Blre (16.5) 0.370
i Meadow Hay, 1871.
................... 2.824 0.983 34.8 0.892
.................. 1787 | 0.285 16.0 0.239
................. 1.354 0.102 1.5 0.033

*Per cent. of water-free substance,

' * Landw, Jahrbiicher, VIIL T Supplement, p. 243.
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In the twenty-one samples of coarse fodder analyzed at the
station during the past year the percentage of true albuminoidsg
and of non albuminoid nitrogenous matters has been determineq
by the process described on P- 109, with the following results,
Amide Ni.

A]bu 3 Br‘og'en in
minoid Amide per cent, of

Station"Number. Kiid of Total

Fodder., N:trogen,-} Nitrogen. } Nitrogen.} Total
f Nitrogen,

RECCo o g Hay. 2.81 pr ct.| 1.85 pr ct.| 0.46 pr ct./19.91 pr c
BERTLY il i TR B 0.56 e 19,85 e
KAV 2 v i g, e 01,89 1 e hgigyi e Nig og w
Nt o 1B ik 120 e 0:25 0 €0 119,94
11 R S S 1 l.44 ¢« 1501 R L MR 1 1 Ve
i SN e A R L DR il 0597 7,5 QUG it 8B e
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+ Calculated on an average \mwt
1 By Sestini’s method.

Other kinds of coarse fodder than those enumerated above
have not yet been tested for amides.

Of concentrated fodders there is but one in common use in
which the foregoing considerations would lead us to expect any
large amount of amides, viz., malt sprouts or “sereenings.” This
consists of the sprouts formed in the preparation of malt, and

separated from it in the subsequent drying, and has been found i

to be quite rich in amides. E. Schulze* states that Stein has
found them very rich in soluble nitrogen compounds and that
asparagin has been found in them by Lermer. A sample of malt
sprouts has also been examined in the laboratory of the Station
for amides. The methods of Sestini and of Church were both
used ; the results did not show a satisfactory agreement, but the
presence of a considerable amount of amide.like bodies was
proved. The results were as follows :

* Landw. Jahrh , V1, 171,

- 4.58 per cent.

minoid hitrogen,
S:s(;ni’s method,
Church’s
_albuminoid nitrogen, -
by Sachsse’s method showed the presence of amides,
;‘i‘ﬂaﬁisfactory determination of their quantity was not ob-

¢

- 2160
- - 2,88
- 1.656-1.98 per cent,

samples of malt sprouts examined by Kellner* gave by
s method, the following results, on the water-free sub-

Total Amide Albuminoid
Nitrogen. Nitrogen. Nitrogen.
8.556 per cent. 0.822 per cent. 2.784 per cent.
4.213 i 081k 3190 1ok
4.479  « 160617 2.873 i
4, 5080 11 < 1414 ¢ 3.616 ::
5, 5.520. “ BT 4.102 h

ducts, have usually been assumed to contain no amides,
ome recent results serve at least to show the need of further
gation. Thus Sachsset found in the aqueous extract of /
small quantity of nitrogen apparently belonging to amide-
compounds, and Schulze and Umlauft} found in the seeds of
yellow lupine 1.80 per cent. of nitrogen not in the form of
inoids, much of which existed as amides. A sample of rye-
Xamined in the Station laboratory by the same methods

n malt sprouts gave:

Total nitrogen, - - - 2.69 per cent.
Alhuminoid nitrogen,

By Sestini’s method - o 409 irse

< Chure’s « . o - 228 ¢« |
Non-albuminoid nitrogen, - 0.41-0.60 por cent.

€ agreement between the two methods is not very close and
€Xperiments were not in all respects as satisfactory as could
esired, but they plainly indicate the presence of some other
0genous substances than albuminoids.

single determination on a sample of wheat bran by Sestint’s
gl,iOd gave the following results:

%
. Total nitrogen, - < - - - 2.82 per“cent.
i Albumino‘d nitrogen, - e - i 1.99
 Biedermann’s Central-Blatt. Jarg. 8, p. 4117.

Landw. Versuchs-Stationen, XV1I, 81. t Landw. Jahvbicher, V, 836.
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A sample of “hominy chops” (Station number LVI) gave by
Sestini’s method : ;i

Total nitrogen, - - - - - 1.52
Albuminoid nitrogen, - oy S 1.44 per cent,

a difference less than the possible errors of experiment.

Quite recently Wigner* reports having found by Church’s
method that a small proportion of the nitrogen of cereal graing
and a large proportion of that of cocoa belongs to non-albumi.
noid compounds. Finally, Dehmel (Toc. cit.) found by the copper
sulphate method the following quantities of albuminoid nitrogen
in lupines and beans :

Lupines. Beans,
Albuminoid nitrogen, - - - 1.01 per cent. 4.10 per cent.
Non:albuminoid ¢ - - 0.811" ) <€ 0,88, et

He also shows that this method when applied to potatoes gives
too high results for the albuminoid nitrogen, owing probably to
the formation of a difficultly soluble compound of some of the
“amides” with copper.

As already stated, large quantities of amides have been found
in root-crops.

Various experimenters have noticed the occurrence of amides
or related bodies, as well as of nitrates and ammonia salts, in
beets, but the first thorough® investigation of the nitrogenous
constituents of fodder beets are those of Schulze and Urich
already alluded to. In their first investigationt they confirmed
the fact that beets contain a relatively large but variable quan-
tity of nitrates, and also found a very considerable quantity of
amides, while only 21.6-38.9 per cent. of the total nitrogen be-
longed to albuminoids.

The following statement of their results on one sample will
serve to give an idea of all,

Per cent of Per cent of

fresh substance, total Nitrogen.
Total nitrogen, - - - 0.2390 100.00
Nitrogen in soluble albuminoids - = 0.0358 14 98
“ insoluble “ < - 0.0158 6.61
“  amides, ! . 2 0.0857 35.86
‘“  nitrates, - = - 0.1058 44.06
“ ammonia salts, s - 0.0050 2.09
2476 103 60
Error - g o - .0086 3.60

* Jowr. Chem. Soe., 18179, Pp. 486 and 493,
t Landw, Versuchs-Stationen, XVIII, 296,
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,‘@ide nitrogen was determined by tre:ating‘ the juic.e, after
P fi-eed it from albuminoids, directly. with nitrous :?cui, one
6f the resulting nitrogen being considered 'as coming from
mat,erial under investigation. No asparagin could be de-

“\\eir second, paper* the same authors show. that among .the
de-like bodies contained in beets was glutamine and a 'trlﬂmg
sunt of asparagin. They also investigated the functions of
>;‘mides, with the results already stated. ;

\ considerable amount of non-albuminoid nitrogen has also
n found in the potato by Schulze and Merc.kerT and by
usler,t and more recently Schulze and Barbieri§ have pub-
ied more extended investigations of five sorts of potatoes
h showed that the nitrogen of the fresh substance was dis-

uted as follows:

Nitrogen of Nitrogen of ;
Insoluble Albuminoids. Soluble Albuminoids.

0.069 per cent. 0.143 per cent.

Nitrogen of
Amides.

0.125 per cent.

0.046  * (03 1 O RIB e
0.068 0.080 0.143  «
0.047 0.165  “ 0.150  *¢
0,087 0147 7 1 es 0,100 5«

[he distribution of the nitrogen between albuminoids and non-
uminoids was, therefore : »

Albuminoids. Non-Albuminoids,
1 - - - 60.7 per cent. 39.3 per cent.
T : 2 597« 4083 «
111, % -~ - 474 6.8
E - A8 58 81,80 8¢
Vi, - - 2 84.8 e

eets and potatoes appear to be the only root-crops whose
ogenous constituents have been investigated, but it is highly
obable that other roots and tubers also contain considerable
ounts of amides. Naturally the bye-products such as “potato
Slump,” beet-root molasses, etc., are also liable to contain the
ame or derived bedies. »
- Nutritive Value of Amides.—In view of the wide-spread
ceurrence of nitrogenous bodies not belonging to the albumi-
0id group the question of their nutritive value becomes an
portant one. Not only is it an element which must enter into

* Landw. Versuchs-Stationen, XX, 193.
1 See the paper by Schulze and Barbieri.
8§ Landw. Versuchs-Stationen, X X1, 63.

t Jour. f Landw., 1872, p. 66,
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our estimates of the value of feeding-stuffs, but it is one which
may materially modify the conclusions to be drawn from the
results of feeding experiments.

Until very recently the presence of these bodies has not been
considered or even recognized in the analysis of feeding-stuffs,
and in many feeding experiments, from whose results important
conclusions have been drawn as to the amounts of the various
nutrients required in the food of farm animals, fodders have been
used which have since been shown to contain considerable quan-
tities of amide-like bodies.

Obviously, then, it is very desirable that we should know what
nutritive effect, if’ any, these substances exerted in these experi-
ments.

We shall confine our attention to the amides, since 'these are
the only non-albuminoid nitrogenous matters which have been
experimented with.

It may safely be assumed that these comparatively simple bodies
cannot perform all the functions of the complex albuminoids, but
it would seem that certain authors have allowed themselves to
be carried too far by purely speculative considerations when they
have pronounced them valueless for animal nutrition.

Amides are decomposed in the Body.—It has been shown by
various investigators that some amides, at least, when introduced
into the stomach, are resorbed and take part in the chemical
changes in the body. Schultzen and Nencki* were among the
first to investigate this subject. They experimented on a dog
with acetamide, glycocol, leucin, and tyrosin and found that all
except the first were decomposed in the body and caused an
increased excretion of urea, the normal product of the destruc-
tion of nitrogenous matters in the body.

Their experiments were not adapted nor intended to show the
nutritive value of amides, but it may be noted in passing that all
their experiments seem to show a retention by the body of
nearly 25 per cent. of the nitrogen of the amide and thus to
indicate that a gain of flesh took place under its influence.} The
results, however, are not decisive on this point.

* Zeitschrift f. Biologie, VIII, 124,

1 Nitrogen is the characteristic ingredient of the albuminoids, the materials
which, together with water and salts, compose fle-h, and hence when the body
of an animal receives more nitrogen than it excretes, we conclude that it has
gained an amount of flesh corresponding to the difference.
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% Zeitschrift f. Biologie, X, 279.

t Zeitschrift f. Biologie, X111, 86.
t Zeitschrift fir Biologie, XV, 261.
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The plan of the investigation was as follows:

The animals were fed at first with a fodder poor in albuminoids,

Then, in three following periods, the amount of nitrogen in the
daily ration was doubled by the addition respectively of albumi-
noids (in the form of peas), gelatin, and asparagin, while the
amount of the non-nitrogenous nutrients was kept practically the
same. These additions to the original fodder were made in the
opposite order with the .two animals, in order that the nutritive
effect of the asparagin on each sheep might be compared with
that of albuminoids on the other, and the influence of any indi-
vidual peculiarities be thus eliminated.

In the statement of the results which follows, the numbers rep-
resent the average per day and head for five days.

Period I.
Ration. Sheep I and II, 500 grms. of hay. 200 grms. starch. 50 grms. sugar.
Albuminoids Carbhydrates Fat Nitrogen of Flesh
digested. digested. digested. urine. gained.
Sheep I, 22.21 grms. 412.37 grms  9.89 grms.  8.275 grms.  8.34 grms,
it § PR 4 SRR 41211« 9.67 3.888 045
Period I1.
Ration.
Sheep I, 500 grms. hay. 200 grms, starch. 50 grms. sugar, 42 grms. asparagin.
“ II, (3 * . 80 “ “« 20 ¢ €« 250 ¢ peas.
Albuminoids Carbhydrates Fat Nitrogen of  Flesh
digested. digested. digested. urine, gained.
Sheep I, 70.86* grms, 411.25 grms.  9.87 grams. 9.958 grms, 41.23 grms.
t6ILE BB.b4) e 427.49 ¢ 14.08 11.099 72,61

Period I11.
- Ration. Sheep I and II,
500 grms. hay. 200 grms. starch. 50 grms. sugar. 53 grms. gelatin.

Albuminoids Carbhydrates Fat, Nitrogen of Flesh
digested. digested. digested. urine. gained.
Sheep I, 66.68* grms. 399.71 grms, 9.23 grms.  8.69 grms.  59.15 grms.
el B R I 1) - 8.86 9.95 20.32 « ¢
Period IV.
Ration.
Sheep I, 500 grms. hay. 115 grms, starch. 15 grms, sugar. 200 grms. peas.
“« II, “ “« 6« 200 ¢ “« 50 ¢ “« 53 asparagin.
Albuminoids Carbhydrates Fat Nitrogen of Flesh
digested. digested. digested. urine. gained.
Sheep I, 71.24 grms. 441.17 grms. 13 84 grms.  9.780 grms. 49.83 grms.
“ II, 84.08% ¢ 424,08 ¢ 9.77 "« 11.497 5819

* To render the results better comparable the nitrogen of the asparagin and
gelatin is, in all cases, multiplied by 614 and counted as albuminoids.
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hese results show plainly that asparagin, at least, is a nutri.-
"and that when added to a fodder already containing albumi-
oids it may cause a gain of flesh. !
Jt probably acts in the way .already suggest.ed, viz., by pro-
oting a portion of the albumoids from oxydation. .
;That this is the case is indicated by the fact that in these
periments a gain of sulphur by t_he body. was obser.ved.. All
e albuminoids contain this element while asparagin is free
om it, and we therefore must consider it highly probable' tl‘lat
e flesh gained by the animals was formed from the albuminoids
he food.
e most important fact shown by the above results, however,
hat the gain of flesh caused by the asparagin was very nearly
great as that produced by a quantity of albuminoids contain-
he same amount of nitrogen.
rom this it would appear that, while a ration consisting of
aragin and non-nitrogenous nutrients only, cannot sustain life,
former substance is fully capable of taking the place of a
siderable part of the albuminoids and is practically just as
aluable as they, so far as the formation of flesh is concerned,
increasing the richness of a ration already containing a
sonable amount of albuminoids.
Other Amides.—Whether what Weiske has shown regarding
ragin is true of other amides as well, can of course be decided
y by direct experiment; but in the mean time, while we must
vare of drawing too general conclusions from a single experi-
ent, it seems highly probable that those amides which other
estigators have shown, to be decomposed in the body may,
asparagin, contribute to its nourishment. These include sev-
1 of the more commonly occurring bodies of this class, while
¥ one (acetamide) has been tried with negative results.
But if what is true of asparagin applies to amides in general,
en it follows that these bodies as they occur in feeding-stuffs,
associated witl) comparatively large quantities of albumi-
0ids, are just as valuable for the production of flesh as the latter,
ince, when fodders containing them are used, we have essentially
the conditions of Weiske’s experiments, viz: amides added to
odder containing considerable true albuminoids, and should
Xpect the same results.
- None of the experiments yet made touch the very important
tion of the influence of amides on the production of fat,
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either as body-fat or milk-fat. Tt has been conclusively shown
that the albuminoids serve as a source of fat in the body but it
is difficult to see how fat could be formed from amides. On the
other hand it is quite possible that.they, like the carbhydrates,
may protect the fat of the body or of the food from oxydation,

Conclusions.—We are now prepared to consider how far the
results of feeding experiments already made, and the value of
analyses of feeding-stuffs stand affected by the fact of the pres-
ence of amides in many of our common fodders,

Feeding experiments may be made, first, to ascertain the gen-
eral laws of animal nutrition, or, second, to determine the
amounts of the various nutrients demanded in the fodder of
animals under various circumstances, i. e., to establish Jeeding-
standards. ;

Regarding the first of these objects it is sufficient to say here
that the general laws of nutrition, so far as they have yet been
worked out experimentally, are in no essential respect invalidated
by the facts which have been presented here,

As to the second object, the establishment of feeding-stand-
ards, it is to be remembered that these feeding-standards are not
deduced from any theoretical considerations but are simply the
combined results of more or less numerous carefully econducted
feeding trials. In these experiments feeding-stuffs have been
used which have subsequently been shown to contain amides and
their results, when allowance is made for this fact, might be
expressed somewhat as follows*

So much digestible albuminoids and amides, along with such
and such amounts ot digestible carbhydrates and fat, proved a
suitable ration for the purpose intended.

Now in compounding a ration in accordance with a feeaing-
standard like the above the farmer would naturally use, to a
considerable extent, feeding stuffs similar to those used in the orig-
inal experiments, and in all probability the proportions of albumi-
noids and amides in the two rations would not vary very greatly.

Moreover, it would appear from our present knowledge that
any difference which might exist would only affect the value of
the ration as a fat producer, while as regards the formation of
flesh the two rations would be on an equality.

If we add to this the fact that the feeding-standards them-
selves are but approximations, and are not to be blindly followed
but intelligently modified to suit varying circumstances, we
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eé that, in spite of some ambiguity, a feedir.lg—standa.mrd mzy
be a valuable aid in applying the experience gained by
- experimenters to our own pax‘thulal- case. ‘ i
il farther, if we know, as we .eas1'1y may, the? plopci); 101};\1_ h
- minoids and of amide-like bodies in the feeding-stuffs whic
o we have, even with our present limited knowledge of the
?;,: the basis for forming a to.lerably intelli.ger‘lt judgment as
wwhether our ration is deficient in trujs albuminoids or not. o

+ is, of course, desirable that feedlx?g-standards should is-
ish between albuminoids and amides, anfi d?ubtless this
e done to a large extent in future investigations. Mean-
e the considerations here presented seem.to show thsjlt; those
gibh we possess at present are far from having lost their prac-
| value when intelligently used. The stu.dy of the nutrlt.lve
e of amides and other non-albuminoid nitrogenous COllStlt}l-
‘of feeding-stuffs is scarcely begun as yet and !out few certain
Jusions have been reached, but all the results hitherto brought
light warn us against hastily concluding that these substances
valueless or pronouncing the results of fodder arfalyses
feeding experiments to be, on this account, uncertain and
eading.

EXAMINATIONS OF SEEDS.

ight samples of seed have been sent to the Statio? for ex-
tion during the year. One of these was Hungarian grass
sent Oct. 6, by J. M. Hubbard, Esq., of Middletown. In a
er of the same date he says: “The sample is from a lot sown
past season which failed to germinate. Its failure involv'ed
lerable loss and I desire to know from some good authority
ther the fault was in the seed or in my management.” \
‘The seed contained only 2.7 per cent. of foreign matter, which
as chiefly dust and chaff with a few seeds of other plants, and
as practically “pure.,” But out of 400 seeds which were tested
ly one germinated. The seed which was worthless in October
ould scarcely have been otherwise in April.

Seven samples of onion seeds have been sent by Messrs. S. M.
6 D. Wells, of Wethersfield.

43 is Wethersfield large red. Crop of 1870.
44 “« €« “ “

1876.
4 “« “ €« “ 1877.
42 “ “« “« “ 1878.
48 o €« “ “ 1879,
49 is Yellow Danvers. “1879.
50 is White Portugal. it 1§

10
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The first four were sent and examined in April, the others late
in the year, so that 46, as well as those following, represents
seeds less than one year old.

The results are as follows:

1,000 Seeds | Of 100 Séeds Time of Germination,
Weighed. Sprouted.
(Grams.) (Vitality.) Half Sprouted. All Sprouted.

43 8.60 0. 0
44 4.16 70. 1 days 17 days.
45 3.44 -62.5 AR R s
46 8174 92.5 6t Lt
48 3.91 92.5 L e e i
‘49 3.49 85.8 4 ¥ 9 iy
50 8.712 5.8 g e s

With regard to the first four samples, Messrs. Wells write :
“The samples were all grown by ourselves. It is claimed by
many seedsmen that the crop of 1877 is better for planting this
season than the crop of 1878. We know from our own observa-
tion and experience that ‘old seed’ is of no value if ‘new seed’
can be purchased for ten dollars per 1b. The old seed has so
little vitality that unless the season is exceptionally favorable it
will not make a crop. If dealers in seeds would purchase new
seeds and not mix in their old stock there would be no trouble
with their guarantee.”

The Station tests show that the newest seed (1878) is decid-
edly the best, judged both by the per cent. that sprouted -and
the promptness of germination. The sample of 1877 seemed to
be inferior to that of 1876. The seed of 1870 was worthless.

With regard to the crop of 1879, Messrs. Wells say: ¢ This
geason at about the time the seed was ‘in the milk’ we suffered

from a severe storm of rain and wind, which beat the seed to -

the ground and it did not mature as well as it would have done
had the weather been favorable. The field on which the White
Portugal was sown suffered more severely than the others.”

The tests show that while the Wethersfield large red onion is
of as good quality as the year before, the Yellow Danvers and
especially the White Portugal do not have as high germinating
power. Possibly this is due to damage received in the stormy
weather alluded to.
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VITALITY OF SEEDS.

ié letter of October 9, giving an account of a sediment
cove on the Connecticut River, Mr. G. I. Stevens of Essex,
g: “I put some of the mud on a worn out pasture and it
p thick with white clover. Where did the seed come
This mud is under water the year round.”

answer was written: “ Why the mud has brought in white
cannot say with certainty, but most probably clover seed
ot come in the mud. It often happens that when white
- appears like a new growth as a result of some application
gypsum, ashes, or lime, that the plant already is rooted
soil but has had only a suppressed and unnoticed existence,
some favorable condition supervenes, which enab'es it to get
pper hand of the other vegetation and make itself manifest.”
ce the above was written, facts have recurred to my recollec-
vhich show that the seeds of white clover may have come
the mud. -

e investigations of Nobbe (Handbuch der Samenkunde,
2, and Landw. Versuchs-Stationen, XX; 71) have demon-
that among the seeds of clover and related plants some,
y a small proportion, are able to resist the action of water
veral months or even years, remaining hard and unswollen
etaining their vitality.

one experiment 1000 seeds of red clover were soaked in
led water and then placed in a sprouting apparatus, where
were kept moist and warm for 156 days. In the course of
day 919 of the seeds sprouted, while of the remaining 81,
)ecame softened at various times in course of the experiment,
30 remained entirely unaffected.

| another experiment, out of 64 seeds of white clover remain-
g hard after 10 days soaking, 16 (— 25 per cent.) softened in
arse of 282 days more and 8 (= 124 per cent.) sprouted. Of
€ 2 sprouted on-the 75th day, 2 on the 209th day, and 1 on
247th day -after their first immersion in water. In still
ther experiment with seeds of the yellow locust (Robinia
@acacia) which was continued nearly two years and nine
ths the following results were obtained :

Sprouted. Rotted. . Remained hard.

?‘mple 1, 3'7 5 per cent. 388 per cent, ‘28 per cent,
% u 83« 15 e
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Of these 71 had sprouted on the 10th day after immersion, 2%

more on the 29th day, 20 more on the 152d day, 8 more on the

260th day, 10 more on the 341st.day, 5 more on the 462d day,

3 more on the 605th day, 1 more on the 769th day, 8 more on the ‘

853d day, 2 more on the 1012th day.

Prof. Brewer states that according to Pouchet, some seeds of
the Medicago Americana resisted the action of boiling water for
four hours, and afterwards when planted in a suitable soil grew
in from 10 to 20 days.

Nobbe has shown that the resistance of seed to the action of
water which was observed in his experiments was located in the

outer membrane of the seeds, which is occasionally  almost
smpervious to that liquid,

ON THE DETERMINATION OF NITROGEN.

In the Station Report for 1878* the comparative merits of the
two methods employed by chemists for the quantitative deter-
mination of nitrogen in agricultural products, were discussed and
full details were given of the precautions which our experience
has led us to adopt in applying the soda-lime process. The

" notion that the so-called “absolute method ” is more exact than
the soda-lime process, and that the albuminoid bodies can only
be analyzed by the former method, made it necessary to submit
both processes to critical experimental study, and our conclusion
was that the two methods, when properly worked, give results
that agree within 0.05 to 0.15 per cent. We found, moreover,
confirmation of the long recognized fact that the errors of the
soda-lime process naturally tend to give a deficiency, and those
of the absolute method an excess of nitrogen. We gave but a
brief outline of our mode of working the absolute method. The
circumstance that other chemists are still undecided as to the
merits of the two processes, and that the absolute method must
be frequently employed in the analyses of fertilizers containing
both nitrates and organic nitrogen, decides us to give a detailed
account of the procedure which we have adopted and whieh
gives us 8o satisfactory results.

REAGENTS,

Cupric oxide.—“ Copper scale,” which may contain cuprous
oxide, coal dust, oil, etc., is mixed in an iron pot with 10 per

* Also American Chemical Journal, Vol. 1, p. 74.
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; h water to make a thin
chlorate and enoug. :
un}s heated and stirred till dry, tl.le heat is then
ax?i; of ignition, and continued until the mass does
e pol

th

‘ ; tirred.
’ sparkle when s 4 4 e
po tx;:::iurp;l chloride is washed out by decantation an

ignited.
' ideis dried and moderately igni
o é1:;'1——(':‘rranulau' copper oxide, or fine c?pper gauze
c.copf” ! reparation. The granular copper is most con-
et uf;e must be made into rolls adapted to the
. ) a i
QOIZESZ g‘The copper is reduced and cooled as usual in
n .
drogen. / :
m‘i’lf;nhghlorgte.—(}ommercial potassium chlorate is fused
Yk ed
selain and pulverized. : :
'um'bicarbonate must contain no organic matter: L
jon of Caustic Potash.— Dissolve commercial : stic
h? in less than its weight of water, making a solutlon' 80
ntrated that, on cooling, it deposits crystals of potassium
te. !
tsame clear solution may be used for a number.of combl.xs
or until the absorption of carbonic acid gas is not quite
pt.
} APPARATUS.
Combustion tube should be of the best: hard Bohemian
s, about 2 feet 4 inches long. The rear end is bent and sealed
X
Fig. 3. ' . ‘
t i list to protect the horizontal part with thin copper foil.
 tube is connected with the pump by a close fitting rubber
ork, smeared with glycerine. |
;otometer.—This is a modification of the apparatus invented
d described by Schiff, Fres. Zeitschrift, Bd. 7, p. 430.
It is represented in Fig. 1. i ; :
e g:s is measured in an accurately calibrated cyhndeir
'urette), A, of 120 c. e. capacity, graduated to fifths of oublkc
ntimeters, and closed ~at the upper end by a glass stopcol(): ‘
he lower end is connected by means of a perfora{:ed rubber
opper about 1§ inches long and 14 inches diameter, with another
i 4 e, D, to receive the delivery tube from the
be having two arms, one, D, . i
Cipump, the other connected by a rubber tub(? w1jch a u' (o) i
C. capacity, F, through which potash solution is supplied. The
; ) : . .
graduated tube is enclosed in a water-jacket with an external
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diameter of about 13 inches. Its lower end is closed by the caout.
chouc stopper that connects the two parts of the azotometey

B3 described above. The upper end of the
Jacket is closed by a thin rubber dise, slit
radially and having four perforations : one
in the center, through which the neck of
the graduated tube passes, and three othepg
near the circumference,

Through one of the latter, a glass tube,
L, bent as in the figure, reaches to the
bottom of the Jjacket, another short tube
Just passes through the disc, and the thirq
hole is for supporting a thermometer. The
azotometer is held upright and firm on 5
stand by rings fitting around the Jjacket
and by cork wedges.

The bulb for potash solution rests in g
slotted, sliding ring.

The air pump used, is the Sprengel mer-
cury pump, modified merely so as to he
easily constructed and durable. Tts essen-
tial parts are sketched in Fig. 2. Some of
them are exaggerated in order to show
their.construction more plainly. Through
a rubber stopper wired into the nozzle of the mercury reservoir,
A, passes a glass tube, B, 4 mches long, this connects by a caout-
chouc tube with the straight tube, D, 3 feet long. The rubber
tube E, 6 inches long, connects D with a straight glass tube F,
of about the same length as D. :

G is a piece of combustion tube 13 inches long, closed below
by a doubly perforated soft rubber stopper admitting the tubes
F and H, and above by a singly perforated rubber stopper into
which a tube, I, is fitted. The tube H has a length of 45 inches.
At the bottom it is connected by rubber with a straight tube of
3 inches, and this again with a tube, K, of 7 inches. The tubes
H K should have an internal diameter of 14 millimeters, F
may be 2 millimeters, and D still larger.

We have used for H and F slender Bohemian glass tubes of 4
millimeters exterior diameter. Their elasticity compensates for
their slenderness. If heavy barometer tubes be used the stoppers
and G must be of correspondingly larger dimensions,
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{ . 5
i ade with the greatest care.

3 mt:tixielftutslgebfoser stopper forghalf its length into. G,
bte}:: dimensions of the parts so related t}.mt it requires
considerable effort to force the slightly greased
tubes F and H to their places just through the
stopper. The tube I must be of stout glass—a
decimeter in diameter. It is drawn (zut at
either end to a long taper, and bent as in the
figure, in order to bring its free extremity to
the level of the combustion furnace. . The hole
in the upper rubber stopper has a diameter of
5mm., just sufficient to admit the narrov'ved ?nd
of the tube, which, after greasing or m(flstenmg
with glycerine, is “screwed down” into the
stopper. ;

These three joints are the only ones %)el.orfglng
to the pump which have to resis.t dlml.mshe'd
pressure, and require extreme care in making.

If not entirely secure they are to be trapped
with glycerine. For this purpose it is needful
to pass F and H through a stopper of half an
inch greater diameter than G and correspond-
ingly perforated, before entering th.e latter. Thex'l,
previous to inserting I, a tube 4 inches long is
slipped over G upon this wider stopper. When
I has been inserted and the tubes have been
secured to their support, the space between G
and the outer tube is filled with the most con-
centrated glycerine which is prevented from
absorbing moisture by corking above.

The two rubber tubes are both provided with
stout screw clamps, to admit of exactly regulat-
ing the flow of mercury. The tu.bes D, E; H,
and I are secured to a vextical plank-framed below into a heavy
* horizontal wooden foot on which rests the mercury trough, and

it 1 k of A.
p’a'?lsfz :ﬁ%élsech, %‘, H, and I are secured to the plank at several

Points by wooden or cork clamps, clasping the tubes and fastened

Y screws or wires. ! . . ;
These fastenings are made elastic by the intervention of a

~ having above a horizontal shelf through an aperture of which
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thick rubber tube between the glass and wood. The connections
C and E should be made of stout vulcanized rubber, those at the
base of H K of fine black rubber.

The latter should be soaked in melted tallow previous to use
all excess being carefully removed from the interior.
should be wound with waxed silk. v

A glass funnel is placed within A to prevent spattering of the
mercury when it is filled.

The joints

OPERATION.

From 3 to 4 gramé of potassium chlorate, according to the
amount of carbon to be burned, are put into the tail of the com-
bustion tube, Fig. 3, followed by an asbestos plug just at the bend.

Fre. 8.
{KOLOs MIXTURE  [RINsNGS.  Cu. [CuOibaN ! ASBESTUS!
& W e 2t
i8cm. i  30cm. | 8cm. : 12cm. 8cmi3cm 10cm.

The substance to be analyzed (0.6-0.8 grams) is well mixed in
a mortar with enough cupric oxide that has been freshly ignited
and allowed to cool, to make a layer 11 or 12 inches long in the
tube. The mixture is introduced through a funnel and rinsed
with enough cupric oxide to make a layer of 3 inches, a second
asbestos plug, and upon it a layer of reduced copper of 4 or 5 inches
long are put in, then a third asbestos plug, then 2 inches of
cupric oxide, a fourth asbestos plug, then .8 to 1. grams of
sodium bicarbonate. The remaining space in the tube is loosely
filled with asbestos, to absorb the water which is formed during
combustion, and prevent it from flowing back upon the heated
glass. The anterior part of the tube containing the cupric oxide
and reduced copper is wound with copper foil, leaving, however,
a little of the copper (Cu. in fig. 3) visible at its rear. The com-
bustion tube is placed in the furnace at the bend of the tube I,
and connected with the latter by a close-fitting rubber stopper
smeared with glycerine.

Care must be taken to make the joint perfectly tight. The
combustion tube has its conical rubber stopper partly inserted,
and is then forced and rotated upon the tapering and stout end of
the tube I, the latter being supported by one hand applied at the
lower bend, ’
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?BEPARATION OF‘ THE AZOTOMETER.

' er to about the level indicated
L ((’; tv??tﬁzﬁzzzzt'y. Close the arm D securely
| ;(:rh;;zpp’er. Grease the stop-cock H and insert the
e e iﬁ:g)r?pi:;) F till A is nearly full, and there. is
E 'O't%h' 81(1) in the bulb F. Raise the bulb cautiously with
' lsx(:)lﬁl?:g the stop-cock H in the other hand. When the
: ;n‘ A has risen very nearly to'the glass cock, closcio the
avoiding contact of the alkali with fche .ground glass egr-
“Replace the bulb in the ring and lower 1t as far as may 1e5.
'f&el of the solution in the azotom.eter does not fall in
minutes, it is tight. Place the delivery tube of the pump
1 trough.
'n;ezgzrzessel %& with at least 500 c. c. of mercury. Cm:;
open the clamps C and E. If the mercury does not',hstal(1
e pinch the rubber at E repeatedly. The mereury sﬁlollvx
- nearly as fast as it can be discharged at K, without mﬁ
dinder G. TFive to ten minutes Work'mg of the pump Wi
iy suffice to make a complete exhaustion of the c:oml.)ustxon
" Tf most of the mercury runs out before exhaustion 18 com-
close the clamp C, return the mercury to 1.&, and repeat the
ticn. When there is a complete exhaustion, the mercury
with a rattling or clicking sound. After it h.as been dis-
y heard for half a minute, close the clamp C. If the mercury
amn in H remains stationary for some minutes, the conuec-
are proved to be tight.

ADJUSTING THE AZOTOMETER.

Remove the mercury trough, placing K in a c.:a,psulej.
Heat the part of the tube containing sodium b.lcarlionate.
Water vapor and carbon dioxide are eV(.)lved,- vs.rhlch. fill the
acuum in H and exp_e;l the mercury. While this is being d?ne
ace the azotometer near by, remove the bulb F from the ring
d support it in a box near the level of D, so .’chat the stoppe;
y be removed from D without greatly changing the level o
he mercury G, and so that the azotometer can be moved freelg
without disturbing it. When the corkin D has been remove
or more with water. :
Alz };zlcfnﬂ;lels the mercury has fully escaped from K insert the
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Iatter in D. Let a fow bubbles esca
_.:]Z]::?O lgzszzrthe;ube' K down so that the escaping
s ki (;fthr, w111)1 mu'ch facilitate the delivery of
i ang t kee ttu e K just toucl.les the inside of the
cm.yj <€PY, as near as possible, to the surface
po;l;};; Zi;sgir; :lo};lde is absorbed in passing through the caust;
iy .as n .s]}l)lte of _all precautions very minute bubb] 4
R gas will' occasionally ascend, but, as will be es
serving the amount of potash solution thus di ol
error thereby occasioned is extremely small. Rl

i THE COMBUSTION,

- aI:(l;:tt}?eat the anterior cupric oxide to full redness and aftey
e copper. The fine gauze or : :
i pulverulent copper
((;om}()ilgtei)}rl reduces any oxides of nitrogen which mighf:)pb; ;’)sz
uced 1n the combustion, and also retaj o
ed i ns any e
which is evolved at the close of the process Giomidn
i Ths a;ti;lo]; cupric oxide burns the traces of hydrogen which
ay be he ¥y the reduced copper
Pper, even when the tube i
hausted, and also destro P
¥s the carbon monoxide which is
AT usuall
formed Yv}?en steam and carbon dioxide Pass together over reducezlr
copper, 1f'11.'0n.0r carbon be present. Go on with the combustion
as usgal brlr(llglng the heat up to a fair redness, The flow of gas
may be made quite rapid I
i q Pid, say one bubble a second, or a little
. When th.e horizontal part of the tube has all been heated, and
h;a evolution of‘gas .has nearly ceased, heat the potas,sium
;‘ orate so. thf.zt 1t boils vigorously from evolution of oxygen
he reoxidization of the reduced copper oxide and of :
unburned carbon proceeds rapidly. o
When the oxygen, whose flow admits of easy regulation
begms. to attack the anterior layer of reduced copper, stop it;
evolution and lower the flames all along the tube keé ing the
reduced copper still faint red. i A
After a few minutes start the
pump, slowly at first, havi
some vessel under the tube D of the azotometer to rec;ivevzllllf
mereury. A few minutes pumping suffices to clear the tube.
Remove the az?tometer, close the tube D with its rubber
stopper, then rzi.lse the bulb into its ring to such a height that
the potash solution in it shall be at about the same leye] as that

pe through the .

g Water ang
238 enterg the
838 if tha
aZOtomete 9

ris
of the mep
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duated tube. Comnect L at its upper end with a water
~jnsert a thermometer in the top of the water jacket and
’water run until the temperature and the volume of gas
me of gas and the temperature, after having

ff the volu
k. the level of the solution in the bulb to that

tely adjusted

azotometer. i
d the barometer and make the calculations in the usual

When 50 per cent. potash solution is used, no correction

be made for tension of aqueous vapor, as Schiff has shown.

he calculation is somewhat shortened by the use of the table

Sour. of Chem. Soc., Vol XVIII, (1865), p. 212.

ry fair results are got by employing, with suitable precau-
stream of carbon dioxide to displace the air of the com-

n tube, but the process is very tedious, the sources of error

numerous, and the results are.apt to be higher and not

more ;
scordant as when the mercury pump is used to evacuate the

he pump above described has been in use for eighteen months
hout any repairs, and by its help two or even three analyses

be performed in a day. ‘
he paper in Station Report for 1878, already referred to,

results of analyses of a variety of substances by the method
ve described.
ome additional comparative analyses recently made by Dr.

kins, on carefully prepared, but not dry, albuminoids have
en the subjoined results for nitrogen:

By Soda By Absolute Average
> Lime. Method.  Differences.
Albuminoid of Pea Nuts, - 2 15.95 15.92 ;
Legumin of Peas, - - -  15.32-15.27 15.41 0.11
16.32-16.37 16.59 0.25

Conglution of Almonds, - -




182 o

ANALYSES OF NORTH AMERICAN FODDER AND
FEEDING' STUFFS.

See page 9.

CompiLEDp BY Dr. E. H. JENKINS.

In the following list are given references to such published
analyses as have not been included in these tables. Some are
partial analyses, several proximate elements being left undeter-
mined, others were made on specially selected samples, e. g., on
particularly large or small seed, and others were made by methods
which prevent comparison with other analyses.

Apple. Trans. N. Y. Ag’l. Soc., 1849, p. 737.
Artichoke. $ o “ 1850, p. 339.
Beet. LG S SR £ B
Beans. U. S. Dept. Ag., 1878, p. 124.

Buckwheat. U. S. Pat. Off. Rep., 1849, p. 470.

Carrot. Trans. N. Y. Ag’l Soc., 1852, p. 323.
Celery. £ i i 1852, p. 323.
Chicory. Ohio Ag’l. Rep., 1862, p. 254.
Cucumber. Trans. N. Y. Ag’l. Soc., 1852, p. 328.

Endive. : " & “ 1852, p. 323.

Maize. Trans. N.Y. Ag’l. Soc., 1848, p. 678.
U. 8. Pat. Off. Rep., 1849, p. 470.
“ % “ 1857, p. 160.
“ “ “ 1878, p. 180.
i 4 « 1875, p. 144.

Muskmelon. Trans. N.Y. Ag. Soc., 1852, p. 323.
Parsnip. L £ “ 1850, p. 339.
Peanut. U. S. Dept. Ag., 1870, p. 92.
Peas. i i 1818, piil 24,

Rhubarb. Trans. N.Y. Ag. Soc., 1849, p. 737.

“ Tuckahoe.”  TU. 8. Dept. Ag., 1871, p. 98.

Vegetable Oyster (salsify). Trans. N. Y. Ag. Soc., 1852, p. 823.
Watermelon. Trans. N. Y. Ag. Soc., 1852, p. 323.

‘Wheat. Ohio Ag. Rep., 1857, p. 727.

" U. 8. Pat. Off. Rep., 1840, p. 64.
Yam (Chinese). U. 8. Pat, Off. Rep., 1857, p. 165.
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e considel'able number of cases analysts have determined

trin, wax, &e.
(;h 9,:;’1;;1: ha\je been recalculated, the wax rec}ioned gs fat
the other ingredients collectively as N. fr. (nitrogen-free)
act. These analyses are indicated as f‘ollowe — '
That sugar, gum, albuminoids soluble in alcohol—sometimes
od  Zein ”—and albuminoids insoluble in alcohol were deter-
ined

3 ”
% That wax, sugar, gum and dextrin, “amylaceous cellulose

« glkali extract” were determined.
That sugar and gum were determined.
buminoids in all cases signify the percentage

€

of nitrogen
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I. " GraiNn AxD OTHER SEEDS.
I. Gramx axp Ormer SEEDS, A e fiaa
C] T @ i
) - T 22 | &8 | &8
3 . 5 | & = | Fat. Ash.| 273 5] & | Fat.
N Variety. ¢ Reference, o e B N =0 0t R
| : Analygy G = Baa B 48 | & | 54
i b i PO e
/alloht k - A p ——
ata il Qorn). B 31| 10.88]1.90| 70.044%70|| 1.48] 12.25 |2 14| 78.84|5.29
1 [Rorfolke White, large, 16 rowed, N. C.,... [Rep. Ct. Ag'l. Ex St. "1, p. 57,8, W. Johagll 185 11.06 104| 71.92|4.29172| 12.41 | 1.17| 70.89| 4 81
t g sz‘;nlleo;_]tlz};lt&Cap. e O s :: :: :: :: :: o wson, 2 | 1(1).00 161l 1163 .78l 70.15/4.83/|181| 13.06 | .88| 78.83|5.42
g Y ) L3 ARCIE B ZOI S A P SO (8 « . 4
‘ 4 |Western Yellow, ground exclusively for 1.45| 1025 |1.85] 81.89|4.56
i : 25| 882|1.59 70.48]8.92]| 1. :
e 5 So?ffémR{}&?ﬁ‘ée“ i e B SUIRCE Hep il Ag. B *BLTT-8, p.29, W. 0. Atwater, ii.‘gi i.32 8.80| 0.88 71.07|4.02{ 1.5 10.31 |1.02| 82.47| 4.67
6 Yif{,‘;‘ﬁe,‘;rﬂ?;?:fi;,fn’;g“;’ﬁj;f,‘;’jf’;',_‘f‘j 0 R G 3 ' 15.10 1.36] 10.01| 1.24| 66.99|5.31|{1.60| 11.56 | 1.69|* 78.90| 6.25
i E“;[]_iuD oo o o, desenoln ek Am.Jour.Sci.& Arts;69, p.3sa,| < 8.08 1.52| 9.62| 2.52 72.62|5.64/| 1.66| 10.46 | 2.74| 783.98|6.16
8 C"::l’;"g"ozf];i";g" Canada, 8 rowed,k er- G 4 e R AN 10,52/ 1.31| 9.72| 2.40 71.63|4.42]| 1.46] 10.86 |2 68| 80.06|4 94
9 aleie el W wl o lwie ) Nrie he 19)/e 1) e etk g L « i
! Kié’%fﬁi‘é"ﬁiﬁﬂf’sdﬁiz?nd‘ b « R : 9.79/ 1.60| 11.87/221| 70.08 o }’3{; o o ZZ o ‘égg
s SRk i . f “ .54 11.812.00 66.81|4. : A
10 SII‘I‘Ht nose. Mish., ............ .....Rep.‘:’ﬂlch. Bd.Ag.”I‘S, P. 409, R. C. Kedzie, iggg ii; 11.51]2.49] 66.11|5.14;(1.72| 18 27 | 2.87{ 76.21| 5 93
i }1 8 Rowed Fli t s SRR, ) « P AT : 18.45| 1.43| 12.00| 2.26/ 66.03| 4.83|| 1.65| 13.86 ?.bl gg 312' g,gi
e ool B i it Gl u ke
5N P e A g 48!5 80| 1. . ; . .
14 'Compton’s Early. Pgnn.,. ........... Rep.U.S.Dept. Ag.,’78, p- 149, Peter Collier, - gg? ]?’? 13_28 %(l)g ;‘;32 4.83(11.72| 11.4811.30| 8022|5.28
e T Hempeira,. L N Bl ) gt lllae 8.27(172 11.36|1.26, 71.79(5.60|| 1.87| 12.36 [ 1.37| 78.29 6.1
9 il AR i t A e - 8.64| 1.45 110,14/ 1.88! 7276/ 5.63|| 1.59| 11.10 | 1.51 73.63 6.81.
i 17 Serxﬁolnz. erénonlff.ﬁ....}.l_. ........ By & g ] “ “ 11.48| 1.84| 11.50| 1.09| 69.56| 6.03(| 1.51 11.8”{ 1.23 78.23 (53.89
o ™ B iampsre, L o i 2 ol 18 1019|178 10.82) 1.06| 70.86|5.29|| 1.98] 1205 “f ,38'40 e
19 La e Pall' Premium, e 270D 1 i 5 " 5 % 4 10.00| 1.46| 11.36/1.09] 705%7|5.562/[1.62| 1263 1.2 b .26
s e, L e ,‘ . AR 109|131 1L56| 82 10.50) 68| 147) 1299 | 90| 79.88) 5.26
: 2 [Kiow iy M RACERECHE H o ¥ A MR 0 1023/ 1.84| 12.08{1.01| 67.79|7.05(| 2.04| 13.47 | 1.13| 75.50 '?6
s i SR L & i ity (i 8611168 1313|252 68.08) 0.68)| 118 1437 2.54 gg;z 16
24 Improvercjl’groli%c'.’I"e;x;r'x(;és‘e'e """ S et 2 SRR T R b R el GO R B T R g
il bt i i I g IS 865 187 10.10/ 164 7279|490 204/ 1L11 | LTO 1970 A,
e M fhanshes i i D b e 05/ 146 788 126 18.07)708)| L61 8,68 1.89] §9.52| .80
Rt Nog Bialde s “ 3 P o 11.05 1.57) 18.65 1.50 67.63 4.80 176/ 15.35 | 1.46 76.08) 0.
4 ) b { ] ? J* e e e e i ‘
i M'E{i(:genﬁ'tm’ St st Dy, Moy % ke LRl MCRRRTE 9.92 1.63| 11.72|1.05| 70.35|5.33|| 1.81| 13,01 “3‘ Zggg ggg
99 [Pitch Kourt, Now Hampshire, ... ... 0. « « N 1 i 11.24 152 1120]1.04| 69.74|5.26 }Zé 12.62 }.‘116 718.58) 5.92
80 |Tom Thumb, Yellow, New Hampshire,. .| = S O s, § VR : (i ke ot bt Bl g e B e
81 |Uld Fashioned Yellow, 1878, Conn,, ... Rep. Ct. Ag. Ex. St., 79, p- 88,/S. W. Johnson, 10.58 1. b : .
i 8.921'5.9%
s .58/ 1.50 10.70| 1.56| 470.19|5 16| 1.67| 12.13 | 1.41| 7
LA{;iri'?ngl;au(ljomposluon, (81 Analyses), %g?g 1.87| 13.65|2.67| 74.48 7_0§ L
Miuimum, borin 10, Bl g A LT R PP R e A 6.59 1.25 7'88 .PTB' 66'11 3_92
Maize (Dent Qorn). 1.54| 11 27| 1.51| '79.92|6.16
32 |Ohio Dent, 1877, (Conn) ...... Rep. Ot. Ag. Ex. 8t.”77, p. 57,S. W. Johneon, ke RO Lo B R it O el
& e, Rep.Mich.Bd of Ag.,'78,p.408, R. O Kedzie, i%éé 151 11.48|248| 67.80|5.07|| 1.71] 12.99|2.81| 76.75|5.74
gg, W};ite 4 ‘ ............. ‘ ‘ - 13 73/ 1.60| 11.52]2.26| 66.26]4.63|| 1.85 13.35 2.$z gg.gi gi’;
I sckberry Deny 1870, Mioh [ (10T e e ) R s iel 1oatl avar axanl s.ooll Ll A GOl ss 16 ke e
« “« “ “ “« ¢ “ . ) * biiig v 1
B oy Baa i “ s D 1129|125 1050/ L90| 7016 487) Léd 1183214 T9.10|5.49
88 ite Oil, I&_lﬁna, .............. g o % X a1 : 13.42]1.40| 11.25| 2.16| 66.94|4.83([ 1 62| 12.99 :24? 7.3 2.80
ig Pon_}:‘Dent, e o U S 1 iy i B & v 13.29/1.311 10.63| 2.21| 67.585.0811.51' 12 26' 2.55| 77.88! 5.80
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No.

41
42
43
44
45
46
47
48
49
50

5

52
53
54

55
56
57
58
69
60
61
62
68

64
65

#

L= 8

Reference and Remarks,

White Dent, N. Carolina, .. ..
Mexican White Dent, Mexico
White Prolific, Penn,, ....%.
Coe's Prolific, 1878, Conn.,. . .
Benton £ a
Scioto, 1878, Conn.,
White Ohio, 1878, Conn.,
Wisconsin, i &
White Prolific, **

‘@

Average, (19 analyses),
Maximum,
Minimum...... ;

Maize (Sweet Corn).
1

9, 1871,

Egyptian, Maryland. ........
Red River, Minnesota,
Golden Sugar, Mass., .......
Marblehead, Mammoth, Mass.
Brolific,= (0 s )
Proctors, Mass., i ..o, il 0
Mexican Blue Mexico, .......
Mammoth Sweet, 1878, Conn.,

Maximum, ...
Minimum,. ...

sssssanans

Maize (Unclassified).
Tuscarora, 1877, Conn., . .....
Tuscarora, 1877, Mich., . ....

Average of all varieties, (63
Mrximen| iy T aECE
Minimum, ..,...
Wanter Wheat.
Michigan White Winter., Mill

Cieaned for grinding,
Diehl, Migh.,,. .

““

Immature Sweet, Conn., Harvested Aug.
Immature Sweet, Harvested Aug. 25,717,
Full grown Sweet, Harve:ted Sept.25,"77,
Stow 1I's Evergreen Sweet, 12 and 16
rowed. Ears short and thick. Conn.,,..
Stowell’s Evergreen, N. England,.......

Average, (11 analyses)* . ...

Detroit inspection. Cleaned for grinding,
Missouri Red Fall. - St. Louis inspection.

Maize (Dent Corn).—Continued.

Wevee e

Extra Barly Adams, 1878, Conn,,...

se e

PR “e

analyses,)

ing extra.

—

“ “ « “«

.|Bep. Ct. Ag. Ex. 8t., 79, p- 88,

“«

e
‘€
s

Rep. Ct. Ag. Ex. St., 79, p.88,

Rep, Ct. Ag. Ex. 8t.,78, p. 67,(S.

€« “« “

Am.Jour.Sci.& Arts,’69,p.352,
Rep.U.8. Dept. Ag.,"78, p.148,

W. O. Atwat
P. Collier,

““

Rep. Ct. Ag. Ex. St,, 79, p. 88, S. W. Johnso

S. W. Johns

Rep. Ct. Ag’l Ex. St 77, p. 57, B ¢ Kedddl

Rep. Mich. Bd. Ag. 78, p. 409,

Rep Mid Ag ExSt,77-8,p.25, W. O Avein

“
3 €« ““ “* b/ X

Rep. Mich., Bd. Ag."17, p. 8
“ “ “ 3

50,’R- C. Kedsit
e ‘

“

“ “« « £

350,

1 These figures differ from those given in loc. cit. which have been corrected by the analyst.

* 51 and 52 excluded.

+|Rep.U.S. Dept. Ag.8, p. 148,[P. Colljep,

) seeseienaa

S.“VV. Joh

it
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AND OTHER SEEDS.

. |Water.

Ash.

Albu-
minoids.

Fiber,

&
Z

Extract. '

Fat.

Water-free.

Ash.

Albu-
minoids.

| Fiber.

N. fr.
Extract.

Fat.

6.74
11.14
8.96
9.55
10.70
10.43
9.70
9.72
10,14
10.94

11.13
14.05
6.74

10.12

10.09
9.45

10.86
5.98
7.54
9.13
6.217
6.47

10.38

10.13
8.97
9.43

859
10.86
5.98

11.25
14.08

10.47
15.10
5.98

- 12.75

13.52
9.64
12,18

12.68

143
145
143
1.45
157
1.58
179
1.56
1.67
175

1.48
1.79
1.28

2.19

2.08
2.06

1.89
1.92
1.92
1.89
1.93
1.92
1.87
1.92
1.42
1.98

1.88
2.06
1.42

1.47
1.52

1.56
2.06
1.28

1.56

1.55
1.72
1.82

177

11.08
10.67

8.05
10.13

9.97

9.25
11.28
11.60
" 9.19
1?.81

10.49
1175
8.05

14.50

15.31
14.38

11.10
11.91
11.55
11,73
14.85
1278
10.33
12.08
10.21
12.32

12.08
14.38
10.21

11.44
10.86

10.96
14.38
7.88

11.64

11.79
12.38
13.78
11.81

153
1.59
1.2
2.19
1.36
1.80
1.78
2.06
1.34
1.48

1.86
2.49
1.25

2.57

2.52
1.93

2.63
2.66
2.02
1.46
1.58
1.88
2 04
AN
1.80
2.15

2 04
2.75
1.46

1.28
1.80

1.73
2.75]
8

1.83
Ly

1,72

74.09
68.87
74.49
72.70
71.40
72.98
71.30
70.17
73.88
70.21

70.20
74.49
66.26

62.70

61.78
63.05

65.86
69 53
69.17
66.48
66.70
67.95
67.78
66.17
72.35
66 09

67.37
72 35
63.05

68.82
65.97

69.69
™174.49
63.05

70.96
—_——
69.95
76.26
72.22

7314

5.18
6.28
5 82
398
5.00
4,01,
4.20
4.89
4.28
4.81

4.84
628
3.98

7.92

8.22
9.13

7.66
8.00
7.80
9.31
9:17
9.00
7.65
7.95
526
7.48

8.04

9 31
5.25

559
9.51
3.92

1.26
1.47

1.53
1.64
1.57
1.60
1.76
1.71
1.88
1.73
1.86
1.99

1.67

1.%9

1.79
1.90
2.07

2.08

11.82
11.99
8.84
11.21
11.18
10.31
12 50
12.85
10.23
12,14

11.81

16.14

17.02
15.88

12.45
12.67
12.58
12 92
15.31
13.67
11.49
13.44
11.22
13.60

13.20

12.89
12.64

12.22

13.34

13.63
13.69
15.63
13.54

1.63
1.79
1.37
2.42
1.52
2.01
1.92
2.28
149
1.66

2.10

2.86

2 80
2.13

2.95
283
2.19
1.60
1.69
2.01
2.26
1.95
1.98
3.04

2,24

2.09

2.00

210

1.99

79.47
77.51
81.82
80.36
79.94
81.49
78.95
.79
81.66
78.83

78.96

69.75

68.73
69.64

73.89
78.95
74.73
73.17
71.16
72 64
75.68
73,63
79.47
72.91

73.62

77.54
76.18

7.80

81.33

80.89
84.41
82.30

84.48

5.55
.07
6.40
4.41
5.60
4.48
4.65
542
4.78
5.40

5.46

8.81

9.14
10.08

8.59
8.51
8.53
10.24
9.78
9.62
8.50
8.84
5.7
8.26

8.88

6.47
6.72

1.44
e

1.70

11
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I. GraN AND OraER SEEDSs, J. GRAIN AND OraEr SEEDS.
| B R Rl ot it e e
\; ! 4 ‘Water-free. 3
Variety. i’ Boforades, ‘ . ‘ ::'t-'g 5 .Eg Fat e B e
] | Analyg Ash| =8 f = | o | T"lAeh) B | 8 [ S 2 Fat
, / g e <E |& [ PX
Diehl, Mich., % : e e
------------------------ Re i T L | i (Sgmmesnd ERT YL Chaey gl
Soules s AL S WO AR R g ’ p- Mich. Bd. Ag. 71, p. 350fR.“o. Redyig ) 000,25 1.50 | 11.88 | .. | 76.87| . [/1.67| 18.24| .. | 86.09 .. I
oules Brmsh Columbla ...... LR \ « o 52 ] e o 1q8 | 1181 .. | 7844 | .. |/1.04] 12.81 | .. | 8475 ..
L L R R e T AL B . lRiNG I TR 1.63 | 12.95 | .. | T7.61| .. 1178 1339 .. | 84.84
2 0 T N SR t % e I 2.09 | 11.88| .. | 7481 .. |/ 2.35 18.34| .. | 8429
Eimoolnit Myaheo |00 bl DR i) « “ 2 S : 5 1.89 | 18.45| .. 7459 | .. [|2.10] 14.96| .. | 82.94
S e ISR T e 4 TN e 156 | 11,90 | .. | 78.16| .. || 1.80| 1878 .. | 84.42
Fultz, el IR B o) ‘ “ « > R 195 | 11.88( .. | 76.09| .. |l1.97 1276 .. | 85.27
4 S Do g T D e B i FARRIEL I CORS 194| 1159 .. | 76.22| .. ||1.98 13.09| .. | 84.93 | ..
Treadwell « ... .. ... e P l « i AN R ihd| 1447 | .. | 7128 .. |l1.99| 1654 .. | 8147 | o -
e Ll T /| s g g ¢ G 191 12,50 | .. | T810| . |11.96| 14.31| .. | 83.78| ..
S s SRR e B e AT AR 1.80 | 11.69 | .. | T6.57 | .. ||2.02) 1299 .. | 84.99
Buckeye or White Wabash,. ........ .. “ « « da kN 176| 11.88| .. | 76.36| .. |/1.96 18.20| .. | 84.84
. 19 Tappahannock, Mlch 5 4 o jae ey b 1.88 | 1097 | .. | 7492) .. 11158/ 1269 .. | 85.73
BB Eanvastor DD T « “ e 1 177 | 1856 | .. | 7846 .. 12,00 1527 | .. | 82.78
21 [Asiatic, L E R R i i i . 3 « 1.82 | 14.00| .. | 72.256| .. || 2.06] 1588 | .. | 82.06
29 (Gold Medal, ~ +« "1l g « PRI Sa 1.70 | 12,25 .. [ 74.94| .. |l1.91] 1878 .. | 84.31
23 e « R SR 173 | 1115 | .. | 76.57| .. ||1.93| 1247 .. | 85.60
2 [BgyptianRed, « 1Ll 1lTI i 5 L ICR RS . 9.00 | 13.06 | .. | 74.82| .. ||2.98| 14.51 | .. | 83.26
25 |Clawson, eR SRR ARGt « QAT E Lo L 1.69| 11.19| .. | 76.64| .. ||1.91] 12.64 | .. | 85.45
26 % S e L I i i A N 5 164 11.88| .. | 7419 .. ||1.87| 18.54| .. | 84.59
27 4§ S « « P A A 174 | 1094 .. | 76.02| .. ||1.97] 12.33| .. | 85.90
28- 8 i Ty AT 5 ¥ g AR 1.79 | 11.16 | .. | T476 | .. ||2.08 1272 | .. | 85.22
29 « R A e i 3 DS SR 1.64 | 1181 .. | 76.19| .. |/1.83] 18.21| .. | 84.96
30 5 s EMR T D i AR Eaie 1.76| 1206 .. | 74.99| .. |/1.99] 18.69 | .. | 84.42
31 o e e SO TT it & 2 e 1.64 | 12.38| .. | 74.89| .. |/1.85 13.98 | . | 84.22
32 « S BN BRI s i “ LT ’ Rl 149 12.25 | .. | 75.18| .. || 1.68| 18.78| .. | 84.54
83 g el e AR i 5 ST £ 170 | 12.69 | .. | 75.18| .. || 1.90| 14.17 | .. | 83.98
34 “ fo RS e ‘ b b 1.60| 1225 .. | 76.8¢| .. || 1.18] 18.66 | .. | 84.56 | ..
35 w e RIS e T “ i e ) 1.79 | 1137 .. | 73.84| .. ||2.05| 13.07| .. | 84.88| ..
36 |Weeks, Mich,,.... ...... SRR e p « i 1 3 1971 1060 .. | T4.74| .. ||205] 12.07| .. | 85.90] .
v 87 Powers I PCE A el SRR s “« « é?’ e 75 11.59 | 11.00| .. | 77.88| . [[1.4%]) 12.22 | .. | 86,01
1 38 Armstrong, Mlch ................. i & i A o 170 ( 12.08| .. | 75.42! .. |{1.91] 18.60| .. | 84.69
N % i STk i SR 1.97| 12.88| .. | 72.94| .. |l 2.24| 14.66| .. | 83.10
vk 40 | Post, s e R R « « e A R 1721187 .. | 78.14| .. |[1.99] 1519 .. | 84.82
i; %oxl)lora g{]ub Qpbpbing .o N 5 i b s 1.58 | 1125 | .. | 76.90| .. |[1.7%] 12.54 | .. | 85.70
o G P R T S O P y ; £ 74 e .68 93 .. !
i 43 Swamp’ Ohxo.....,___':ff:f,'::f,'fj::: Rep.U.S. Dept. Ag.78,p. 147, P. Collier, {,3? %(1)23 1.53 ;Z(l)g 2.11 ;3? };ge 1.66 gg.g 2.29
€ IViotor, Canada, .. .., [ /00 v 4 % e e 4y 1.84| 11.59 | 1.54| 74.99 | 2.41|/ 2.00| 12.55 | 1.67} 81.17 | 2.61
45 [Silver Chaff, Canada,. ..., ... 0 0 iy 2 TN o 1.89 | 0.45 1609|7771 |2.27/ 1.50 10.22 |1 83| 84.01 | 2.44
$8 Boiny, Oregon,. [ |1 1 1tn e @ i st 7 1568 | 0.80|1.75] 75.41 | 2.4 1.73 1..86 | 1.92| 82.81 | 2.68
B i, U A" i n e 1.57 | 840 [1.28| 77.52|2.28|/1.78| 923|137 8516 | 2.51
48 [Polish, Md.,. .. . S R e ; o IS L77 | 9.4%|1.17| 76.33 1.99|] 1.95] 10.42 [1.29| 8415 |2.19
49 [White, Oregon,. ... . "1t « « B R 167 | 12.43 | 1.56| 71.59 |-2.67|| 1.86] 13.82 | 1.73| 79.62 | 2.97
i 1.57 | 8.58|1.58 77.11 | 1.69| 1.74| 9.47 | 1.68| 85.24 | 1.87
Average, (49 analyses),............ ' \ s ARG SIENR S
Mazhnumeaid SR EEn L T \ L70| 1171 75.66 1.91| 18.13 84.96
Mmmmum ....... M Sl ol 1 2.09 | 14.47 81.67
g 1.88| 840 71.26
50 |L d FfS gng g |
mproved Fife, Canada, . . ; \
51 Ch}:mplam N. Y,,,(,i',l___jj_'j_'jjj_'jj'jRQP'P'S'D";Pt'Ag- 78, p. 48,P. Collier, 147 | 1470 | 1.62| 71.15 | 2.56(| 1.61) 16 07 | 1.47| 77.75 | 2.80
Do IDefindae NV LRI TR0 P o e A fe i 5 2.05 | 15.40 | 1.49| 69.72 | 2.55| 2.25| 16.89 | 1.63| 76.43 | 2.80
B S STL L s SRt Lt et 1.57 ' 14.00 | 2.04! 71.1812.49111.71" 15.28 1 2.22' 78.18 | 2.711
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1 . . GrAIN AND OTHER SEEDS.
I. GraiN AND OrHER SEEDS. J 2! i R ator foas
Wl N aam M A A &Y S o 5.
ol | o ‘5
37 5 & § Fat. L g E e
No. Variety. Reference. Analysgg i 'E 8 2 |23 i "'E:..g.' 'E Zé
g M g
i - . ¥ 1.53| 85.42
1 78 68| 2.33|! 1.69| 8.83 i
83 Chili Club, Oregon,............ ... . Rep. U.S. Dept. Ag. 18, p. 48, P. Collior, " e o8| 10| 14.88] 2.06] 221 1054 212 8260
54 |Noah Island, Ordgon d 2 e Bifesy i ks £ 5 £ ! 54 . i ) i 79.99] .. || 2.20| 15.75 .. 3
55 [Spring Wheat, Minnesota,......... #- . ./Rep. Mich. Bd. Ag.17, p. 350,/ R. C Kedzie 195 14.00{ .. L
. || 1.94 13.983] .. ¢
] 1.76| 12.67| .. | 7656 . ¢
7 vl , Sop| 1540 o | s
Minimum, ...... siatrle s Uniol SO

1.47| 8.14 o | 7292
84.86

2 Jaiesiel . ]l 1.90( 18,24 4 3
Average of all wheats, (55 analyses),. .. . sy

3 : 13.72| 64.30
o i 11.54| 12.18| 57.08|5.06/ 3.28/ 13.00 i
*1 [Probably Tllinois “No. 1 White Oata.”. . \Rep.Mid. Ag. Ex.St,17-8,p.27,/W. 0. Atwates 5| 1356 508 500 1289 5002470 56| 9.13| 1471| 613
2 [Conn., 1877, 80 bush. periacre o d il o o i £ < « o 2 i ¢

" .81
| 1179 2.91] 9.77| 12.58| 58.06|4.88|3.87| 11.07| 14.22| 65.8
Average, (2 analyses), .... ...... ! bt ST
Rye.

] ki ] .95
Rep.U.S. Dept.Ag.,78, p. 148.(P. Collj - *!n © g.68|1.87| 12.07| 1.40| 73.91|2.072.04| 13.21] 154 80.9
ep.U.S. Dept.Ag.,"78, p. .| . Collier, i

1 [Nepaul, Cal.,

n93l1.94| 13.17| 1.55| 72.96|8.15||2.09| 1419 1.67| 78.65
Cow Pea—(Do]ichos). / b

1 [Black Cow Pea. Taken when seeds were! 20.85|2.94| 20.08| 4.34| 50.51| 1.28/13.72| 25.37 5.48| 63.81 e
Ha s Gee S ST LT e Rep.N.C.Ag. Ex. St.79, p-112,A. R. Ledoux, ! ; R ey go

2 [Yellow Cow Pea., Taken when seeds 19.90/3.81| 23.02| 5.08 48.07|1.87|4.10| 28.5 : i :

Ysre pipesiiii L L s 2 < “ S B s A 4
by 20.02/3.13| 21.55| 4.68| 49.29|1.33|/3.91| 26.93| 5.86| 61.65| 1.65 i

Average, (2 analyses), .i.......... 3 f g f

ety % These figures differ from those given in loc, cit.. which have been corrected by the analyst. | i

‘!v Y )

o ,'(;',;" T
: i - . |
2 . ‘
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>
II. M Propucrs. - II. M. Propucrs. :
¥ Water-free.
Variety, g i 3 A‘vb \ "?2) = i , . LS
Y P Reference, Analyst‘ ".. Water. Ash. é g -g ‘ag Fat. A B’g ) & § Fat
‘ ‘ ' ; ? < R | =X A e b
[ el il Mol ™
Maize Meal, T - —— M P e i el T
1'|From Feed Store. Conn.... ) 13 4 1| 12.91 1.17| 8.69|1.79| 71.93|8.51|| 1.84| 9.97|2.06| 82.604.08
4 2 |New Home-Ground Yellgw Flint, Gonn | POt A8 Ex. 86,77, p. 56,8, W. Johnggy 5| 2067117 781093 66.358.07) 48| .85 1.17| 8363|387
i 8 |Western Corn, Conn., ,...% ... ...... Rl « gl 0T “ 3 | 21.67| 116 7.38/ 141| 65.88 2,50/ 148/ 9.42/1.80 84.11|8.19
i Average, (3 analyses), . ... ,‘ 1 ‘5, 18.41[1.16| 7.96/1.38 68.02|3.03|| 1.48| 9.75|1.68| 83.453.69
! Maximum, ., ., . ... A _ . | 21.87| 1.17| 8.69|1.79| 171.93|8.51
Myiminnil sl G , | 12,91/ 1.16]  7.38| .93 65.882.50 k ‘
R sy . o oo
i Wheat Flowr. J ! o iz o g BT e a ben
‘ L Feoin | Winter Wiies : B 828 .62 10.94| .. | 80.16] .. || .68 11.9§ (i 87.32 4
1 Diehl. Mighrpiiler it ) . . BUE0.29 | 65| 0.71| .. | 80.85] . | 12| 1001} .. |88 .
9 |« IR e e R e ReP-}}ﬂwh-Bf}-Ag-,”?j,p-fifo,R. C. Kedzie, 8 1065 .62 10.00| .. | 7878 .. |l .69| 11.19| .. | 88.02
8 |Soule’s, RN Fv ; Fuls i : £ |1 9.69( .66| 894| .. |8071| .. |l .78| 990/ .. | £9.87
4 Fultz, LA O T fiii B ] Jed i 2 5| 1046 | .66 | 10.63| .. | 78.25! .. [ 73| 11.87 | .. | 87.40
i aadwll, ey LU ' « « P ¥ ‘ 10.66 | .63 | 9.69 (/.. [ 79.02| .. || 71| 10.86 .. | 88.48
‘ 8 [Brotone 3 A 5 4 i 8 3 w066 64| 1100 .. {7870 .. || 71| 12.18| .. | 87.11
Ji 7 |Asiatic, e D AT ki il el " : ol 9.56| .67 | 9.80| ., | ¥9.97| .. || 14| 1084 | .. | 88.42
S b I R A « il AT i lt9i66 | 64| 11.01| .. [ 178.69| .. Il'M1] 1299 .. | 87.10] ..
s PN R it v . Tl 4 : R 91| a6 1075 | .. 888 .. |l 78| 1190 .. | 8787 .
10 (Egyptian red, « ... . Tl il " el s 00 993 63| 1125 .. (7819 .. || 70| 12.49| .. | 86.81] ..
11 [Clawson, g A S U S i « « il ¥ ¢ 901069 64| 9.62| .. |79.05| .. || 12| 1078 .. | 88.50] .
12 i (R H i g 4 3 BR9010| .66 10.60 | .. | 7975 .. [ 72| 11,65 .. | 87.78
18 |Weeks, T A du T Sl B R A 4 BP10.16 | .48 | 11,69 .. | 77.78| .. || .63 | 12.91| .. | 86.66 ..
. 14 Powers, U O S Iy S ) & e A : Bl 12.61| .63 12.25 | .. | 7451 < || 72| 14,02| .. | 85.26] ..
! Ll Ao O « 5 e g ; 11843 | 72| 10.94| .. | 7491 | .. || .83| 12.63| .. | 86.54
16 'Tuscan, it MR A « e ri ]
"""" ] 1 10.22 | 63| 10.54| .. | 7861 .. || 70| 11.74| .. | 87.56
Average, (16 analyses), . . . 01 18.43 | 2| 12.25| .. | 80.71
Ms.ximumg ...... y ..?’...::: ...... x ':' g 48 i 7 (i
Mg s £ T L 4 iy
From Spring Wheat, ¢ 1248 | 59| 13.56 | .. | 73.42| .. || .67| 1548 .. | 83.85] .
17 |Tea Wheat Flour, Kansas, . . ; ” : GIE11.92 | 59| 1881 | .. | 74.18| .. || .67 | 15.06| .. | 84,27 ..
18 |Grass Wheat, WP R DO AR T BN, 6, Kedul BR10701| 57| 11.87 | .. | q736| .. || ‘64| 1973 | .. | seles| ..
19 |Early May, R S « a 4N i 3 BEI099 | 57| 1137 | .. | 77.07| .. || .64 12.76] .. | 86.60] ..
20 (Blue Stem, SR i s « b . BE110.96 | .60 | 13.31| .. | 75.04| .. || 18| 14.96| .. | 84.26 | ..
21 |Mammoth Spring, « ... .. "7 « « e e 2 3
"""" : };zzg 60| 12.68| .. | 76.42| .. || 68| 14.19| .. | 85.13
Average, (5 analyses), ... . : 691 13.56] .. | 77.36
Maximgumf ..... y ), .... 10901 67| 1187 | .. | 73.42
toiyss s N . i 9
TR ; 2 };gg 491 12.25 v, | 75.49| .7 || .66 ( 18.88| .. | 85.56| ..
22 Minnesota Flour, Mi . 4 3 il 801 .56 | 12,501 ., | 74.15 .. 63| 14.83 | .. | 85.04
o 5 i B s e Rep-ynch.Bg. Ag.,7"‘7,p.3‘6‘0, R. C. Kedzie, e e R et e ped Bl e
24 [Patent Process Flour, Mich... . ... ... . e g i W : > }?gg 8—42 10-?2 none| 74.04 (1.12 /0.49 | 12.63| .. | 85.581.80
*25 | New Process Flour,” C A e d y i ! Ll .46 | 8.71| ¢« | 7811 ]0.74(/0.52| 9.88( .. | 88.760.84
%26 [« No. 1 Flour”. .. .. " . °A“°_-’. --------- R"PE‘“C‘-A&-}?X-S& 77-8,p.26,(W. O. Atwaters it i2-46 0.50 | 8.56| * |77.92/0.56 |{0.57 | 9.75[ .. | 89.04 0.64
@07 (<iNo 2 Flonp 00T g i 4 lad g ¢ - | 10:3010.65 | 9.59 | « | 78.52 |1.04(|0.61| 10,69 | .. | 87.54 [1.16
*28 |“No. 8 Rlotg g LAt guin Lo ¥ .: ..... §9 « “« u “ “« w".‘; 10.
13'23 §If2> }0.89 SR 67 | 12,22 87.11
Average of all varieties, (28 ke g 8.56 | .. | 80.71
AR b e 910 42| 856 | 1342
Min it o waris N S
il TR S N ; 3';,12,?? 23; lg.gs 7.00 | 63.46 (3.24 ||4.18 | 14.06 7.76 | 70.41 [3.59
1 [Barley Meal, ........... ; 3 1 1611 [s. 25 [8.12 | 59.88 |1.61 |[7.10 | 10.94 9.56 | 70.50 |1.90
L e L R seEeR Blepa v 0. Aiva S

» ’;‘hese figures differ from those given in loc. cit., which have been corrected by the analyst. 4
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III. By P
RODUCTS AND RErFusk. ) . ‘.
W I {II. By Propbucrs AND REFUSE. B e
it No. Variety . Water-free.
o f Refl 5 : s
eference 3% g & E Fat
I _= g — ] {
; Llnsee?‘ Meal, sold in Conn I e L o
’ 4 7 *yvrelreseean ep.) id. A, B QT R 5 e i —_—
i %)Vhlo Round Calkaa, i 850020 s ..|Rep.Conn. ig,’;;xtég7,7§fp~38- W. 0. Atyas : ; y ) : 35.60 | 7.99| 84.61 12.78
3 Boes:ter% (f(ake, ...................... S6,79,p.98,(S. W, Johng i ¢ g g ) : 39.92| 9.91| 89.52 3.15
on, Gakelliil e TGS At s r 3 i ) 3380 | 4.91| 4112 14.42
? Ntf}'t,h American Cake, Selnats e o i 31.96| 6.07 | 89.89 | 17.25
Bt oA (s e R, rans, High, 31.05| 9.18 37.10 | 14.76
g ?-lb“"y 2 TR e o i } 55, Juli p.agg o s 98.67 | 8.63| 41.94| 12.78
10 IP‘eSt American Ol Il i ’ ; 29.70 |— i~ 10.61
L R seee 4 29.70 ' -« 50.87 | 17.65
_ i S L R yoRicaal 30.92| .. |46.16) 1217
il verage, (10 anal 31.09 | 17.49 392.22 | 14.60
e Maximum, .. .a. .y'see.!,) """"""" 18,59 | 84.61
¥ L s R T T 82.48| 9.70] 87,66} 13.08
Lol 1 |Cotton Seed M O
. eal. i
;? 4 AT SOI“} “kotﬁnn... .....|Rep.Mid.Ag.Ex.8t.77-8,p, 88 |W. iy
Ol s b e ampshire, Rep. Dept. Ag., 78 P. 88,/ W. O. Atwatg - : 7 i o8| 44.69| 3.32| 26.29 | 19.42
Ji Connisli 40t Trans.Ct. Ag. g(’)c 1’8};-7146, P. Collier, § . 50.57 Sk i A
Average, (2 analyses) . 43 »D. 84,S. W. Johnsop 4765 | 12.61| 13.70 | 17.67
i M.ax_lmllm, ....... gr ety Wt 4
i Mlmmumn_““” ':::::. ........ 4617 798 19.98 18.54
1 [Palm Nut M.
1 [ve . eal. Sold in N. Y. Ci : g
. Ho‘z‘mny Chops.”  Sold in Conglty’ iE geP'Mld- Ag.Ex. 8t.’77, p. 38,[W. 0. A a
1[%¢ “ g SRR ¢p. Ot Ag. Ex. St,, 79, p.93,/S. W. J tra 4.33| 14.69 | 20.36 | 44.57 | 16.05 .
Corn Feed.” Waste produet from Starch W SRRt . ol o82| 10,88 | 870! M1.83| 1077
1 9 [e sw"c‘i,"‘],‘l‘““gez Sold in Conn., % 3 3.01| 11.10| 5.48| 70.78| 9.68
A ee ,) ................ “ 778 «
............... ,p 76, i

Rep.Mid'Ag'Ex’St"77_8rP-38, W. 0. Atwa 1;

4 Maize Cob
1 |Maize Cob Im A
Aug. 9,°77. m?)tou!r:.,sweet' Harvested

nol 15.08| 419 | 76.62 3.46
43| 12.88 | 12.05 | 67.49 7.15

5.67 | 1.58
3.56 | 3.36

e by s A LS Rep. Ct. A ]
Q . ested » - Ut Ag. Ex St..’
i ?)ﬁie:tf) Harvested Sept. 251&,25‘1?5&1;%& 4 g AP DB . Tol '8.56 | 21.40 v.45| 9.52| 23.80 | 56.89| 2.34
p 5 (Norrolh . . Crop, 1877. Conn.,... e [ b “«w ,‘ 3.00 | 29.63 o's6| 3.30| 32.56| 60.36| .92
8 |Tuscaro hite. "N, Carolina. ......... i i e 2.69 | 80.57 161 295 33.54| 60.89| 1.01
7 [Vt. White CC“"P»1877. Goting 5 40107 4 ¥ de s 9.56 | 30.99 10| 2798875 | 62.10 .30
O S e R ! ! o e 1.81| 29.80 Las| 194|32.10| 64.20| .33
9 [Canada Yel s et L & “ el e 2.56 | 80.01 11l oo | 3275 | 62.38| .87
e L SR i " “ o« 2.63 | 30.47 1 sl 287 38.21| 6245| .86
11 CO%M owed Yellow. Conn., ......... R : % e ik 1.81| 82.39 Logl 1e7| 3521|6180 | .26
eal. Maryland,...... B e oRMid Ag.Ex 85.,77-8,p.99, W. 0. Atwatél 2.35 | 20.76 o31| o254 321 | 6243| .55
A e -+|U. 8. Dept. Ag., 18, p. 136, |P. Collier, 1.23 | 3%.26 152l 138|48.21|5380( .09
Moo o (9 analyses),..,. ... i il 2,33 | 36.10 131 2ne|4218| 52.95| .84
Sl
BB 8 R e 9,22 32.04 1-45| 2.44| 35.31| 60.35| .45
""" 2.69 | 38.26

1.28 | 29.76
* Average of 8 analyses.
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FUSE.
v . By Provbucrs axp RE i
III. By Propbucrs anp Rerusk. o Water-Free.
| e 58 - " &3
: ; ; ’ Yy :‘:3"5 Fiber.| — £ |Fat. Ash.| 25 |Fiber. z'fE Fat.
o No. Variety. .-~ Reference. ! Analygs ; q,g s <5 & :
i l ‘ s aesal T N T
Wheat Bran and Middlings. f I : " 8.47 | 66.13 | 8.64
1 [“Coarse. Wheat Feed,” from White [ 4 10.87 | 5.75| 13.68 | 7.56 | 58.92 | 3.27)| 6.46 15.30
Wheat, Coon);'....... oo 4. [Rep. Ct. Ag. Ex. 8t.,"17, p. 59,8, W. J 4 i 10.47 | 65.65 | 3.50
2 [“Coarse Wheat Feed,” from Red Whea, i ‘ Phason 1114 (0,99 12.18| 931 68586/ 8.07) 878 13901 | 90 Gorie |56
: (& el & « AR « 12 | 6.33| 13.50 | 8.79 | 55.90 | 3.36/| 7. : 8.92 | 65.73 | 3.62
(s 3 |Western Wheat Bran, COmnL L “ 2 % £ j 5 “ 1(2)«11’? 5.56| 13.88 | 7.98| 58.88 3'231 ggz %gg% 5.97 | 70.82 | 3.94
4 [“Fine Feed,”—Ground Bran, Celnlin sefill « « “ 9 . ]0.56 345/ 14922 5.35 62.90 3.52| 4.44 15.63 o4 | 70,02 | 2.82
5 |Wheat Middlings, Conni dih i By « “ “ “ ( “ “ 11'31 3.94! 13.91| 6.34| 62.10 2.50\ 4.63 15'19 8.50 | 68.63 |8.05
7 e moeat Shorts,” Gonn,,. ... .00 |Rep. Mid. Ag.Fix. 86.71-8,p.26,W. 0, A¢ atol 1227 4.06 18.83 | 740 61.21)2.68) 468 1301 Dol o) 5 as
Wil Nol o Middlingsyi s 1 &0 10 TR g i (R i « 11.32 |1.89| 10.48 | 8.88| 70.86 | 2.07 1.r7 11.87| .. | 8614|142
G o M ddTinga of T URS T & & < 2 5 « 12,35 | 0.50|. 10.40 | none | 75.50 |1.24) (_)‘1’7 1373 | 8.11| 68.44 4.55
9% Purified Middlings,” Conn.,. .. ... .. ... % s £ * i “ 12,23 | 4.58| 12,06 | 7.12| 60.05 |4.01 2.76 1251 | 8.20| 69.96 |4.57
10 |““£t. Louis Shorts,” § Sy BRI SR 5 Bussey Inst., 774, p- 27, |F. H. Storer, 1096 |4.24] 11.13| 7.29| 62.832|4.06 i 14.46 | 11.87 | 63.80 | 5.28 §
B AL Tilinois Shorts,” ., ... ... 000 g «“ sAhn e G 1177 | .08 12.75 | 10.47 | 56.80 | 4.65 179l 19.58| 4.06| 7872 [2.85
) 12 | Michigan Shorts,” ;... .. ... .. < 7 SRR e S 12,08 | 1.57| 11.06 | 8.57| 69.21 | 2.51 s19l 11.68| 6.17| 7475 |4.28 N
f 18 18t Lonis Middlings,”. . ., .. 00 110 ¢ 8 i i « « 13.80 | 271| 10.13| 5.35| 64.80 | 8.71 255/ 12.67 | 6.34| 76.32 |8.14 . i
N 14« 1llinois Middlings,” .. ..., ... . . | e £ 1 d: « « 11.81 | 2.25| 11.12 5.59 | 66.46 | 2.77 6.37| 15.83| 10.31| 62.93 |4.56 A
5 16 ¢ St. Louis Ship Stuff,”.......... .. | i & B SR £ D 11.65 | 5.63| 14.00 | 9.18 | 55.56 | 4.03 446 17.07| 841| 6459|547
: 16 |Bran. Micht i i pbh Tl Rep.Mich.Bd.of Ag.,"78,p. 410,|R. C. Kedzie 11.26 [3.95| 15.13 | 1.46 | 57.35 | 4.85 .48-‘ 1549 | 3.91| 74.06|4.16 Ak
; O mrorte e o D e z I ot nEE 1127 |2.11| 1875 | 347 | 6571 |3.69, 2-20 1283| 588/ 7389 4.90
B8 P Midalingen @) D0 T T « « il . 1129 | 294 11.88| 5.22| 65.52 | 4.85|| 2.50| 12. 4
q g U R AN b « « e iiies 2

Average, (18 analyses),

; 3.91
1153 | 3.82| 12.64| 6.74| 61.81|8.46/(4.81| 14.28| 7.60| 69.90
........ 13:30 6'.33 14.22 | 10.47| 7086 | 4.85
Mot U o LGS T 10.47 | 1.89| 10.13 | 38.47 55.56l2.07
MRl ol A e R T

Rye Bran,

1 1Sold in Conn.,

.................. -+ - .|Rep. Ct. Ag. Ex, St.,”78, p."75,/S. W. Johnson,

2.90
10.830 | 3 5411 16.81 4.07 | 62.68]2.60/|3.95 18.74 4.54| 69.87
....................... Rep.Mid.Ag. Ex. 8t.,"117, p- 27,|W. O. Atwater,

! : 6 2.47
12.88 | 2.80! 1258 | 2.54| 66.96|2.15 | 8.32) 14.44 2.92 | 76.85

i e, ( ana SGS)

Malt Sprouts.

Sold in Conn,, ..... SO (e Rep. Ct. Ag. Ex. St.,"17, p. 50,/S. W. Johnson,
b Brevers Grains.

: 13 )
1| 11.65 | 6.68| 25.91| 9.30 | 45.47 | 1.09 | 7.54| 20.29 10.52 | 51.52 |1

15.62 | 53.20 | 5.92
1 | 75.24 020 6.94| 8.87|13.19|1.47 |1.18) 24.06 AABRIE AT
 [501d In New York, 1 bush. = 70 Ibs,,... Rep.Mid. Ag. ExSt./77-8,p.38.|W. ©. Atwater, ‘ Tows| . |laos| o181] 1446| s8l72
2 & = 1 =401bs,... Rep. Ct. Bd. Ag, 72, p. 423, |S. W. Johnson, 9 | 78.50|1.07 4.69] 3.11 12.6.‘5. \ '1.01 24’11 16.57 | 48.89 |7.49
3 £ il el RN Rep. Dept. Ag., '8, p. 187, |P. Collier, 34| 10.24 2.701 21.66 | 14.88 | 43.86 6.66\ 4. :
‘ . o 7.69|9.69
Date Stones. ! % 1 na1l1.06 6.16| 24.07 | 53.06|8.95 1.13] 5.60| 26.09| 6
1 |From Light Colored, Sugar Cured Dates, Bull. Bussey Inst., 776, Pp- 875,|F. H. Storer,
’ 2 |From Dark Colored, Molasses Cured Dates s £ £ 5 24

/i QA M 08
9 | 10.88|1.02| b5.756| 22.06 | 52.29 8.05 | 1.14| 6.45| 24.73 | 58.65 | 9.0

L
24.18| .10
1 5.53 | 0.86] 0.58 | 70.63 92.81|0.09 | .38 61| 14.13| 24.1

l
|

2 5 .68| .81
11 10.06/0.40 .31 4874 88.87]0.72| 45| 85! 54.76] 43

1 ; Peach Stones,

Prune Stones.
1 |[From French Prunes,
et it B

* Has more nearly the composition of flour,



Water-Free.

analyst. |
iform water content. No. 8 Timothy, corrected by the analys!
by the analyst to & un v

it from those given in jec. cit.

i
% 5S
@ % g ; B | Hat
% o T. .
2% |Fiber Adb. | 2% | Biber.| ;
=1 i)
‘Variety. 3 | < ‘g S AR e,
! Timothy Hay (Phleum pratense.‘). ‘ 1 03 | 50.74 | 195
1 |Crop 1876, Maine, Clayey loam, heavy, ‘ | 28.90 4,69 | 9.57 | 33.
wet. Since 72 in grass, Well headed 410 | 8.37 \ f
i nE T CoRe i ¢ 9 1 1.96
; : : | 83.28 | 53.2
2 [Crop 1876, Maine, Clayey loam, heavy, DT 435 | 7.12 \‘ 33
wet. Since '72 in grass. In full blgs. 3.81 | 6.23 bt i ‘ q
SR aC R AN R ! 48 | 53.26 | 1.75
3 (Crop 1876, Maine Clayey loam, heavy, 99.56 | 46.70 | 1.58 ) 415 | 7.06 | 33
wet.  Since 72 in grass. Past blos. 3.55 | 6.18 . 7 3.65 | 6.81 | 85.43 | 52.19 1.9’;
S R e b R e LT A e 1.00 | 45.69 | 1.78} ' 8. 3 38.28 | 50.55 | 1.6
4 (Crop 1876, Maine, Clayey loam, heavy, 3.22 523 ?3’,2'_21 43.29 | 1.45|| 3.80 ?gz 335% 56.12 | 2.33
wet.  Since 72 in gruss! Nearly ripe, i i Bl “ 3.27 2'20 95.30 | 48.10 | 2.00 412 6.19 | 32.09 | 55.07 | 2.22 :

5 |Crop of 1879. Gonp i e -+.../Rep. Ct. Ag. Ex. St,, 79, p. 80,/S. W. Johp 4.10 '30 | 97.50 | 47.20 | 1.90|| 4. 6.50 | 34.40 | 52.74 | 1.25 i

6 |N. Hampshire July 1, 1878, } .......... b ’ IR ! 1 3.80 2-57 29.48 | 45.19 | 1.08 gé}z 503 | 3198 | 52.90 | 2,33 g

Sl I 480 | 690 | 26.80 | 45.40 2.00‘ : e

8 |Crop s Conne. ik 40 S st sl e ! : 11 | 38.45 | 53. :

9 |Crop 1877. Conn.,., . ... " P 287 | 6.16 | 28.94|45.85 ;gg 4.47 f 5
Average, (9 analyses), .\, ... ... 1L :1:60 8.37 | 82.81 ig;g 1.08 ‘
Maximom, ., ..., il ke 322 | 4.88 | 25.30 | 43.

V! Mguagmy, 0 ol T T 5 | 52.60 | 2.90
v , 9.15 | 288 2 £
‘ > : .85 | 24.72 | 45.08 | 2.48 6.5?) 10.46 | 33.20 | 45.74 | 2.60
Hay, mostly timothy and red-top. 5.57 ‘97 | 98.45 | 89.20 | 2.22|| 8.0 7.02 | 30.98 | 54.71 | 1.68
SRR, Conl L A 6.86 3'02 96.54 | 46.88 | 1.45|| 5.61 815 | 30.70 | 52.85 | 1.98
R G O S W gt 50 | 750 | 26.30 | 45.80 | 170|| 573 | &
gt b R AT Bk o) e b b A i g . g :
R R e L G B G 4 LBy AR L 31.41 | 52.96 | 1.98
5.48 | 8.17 |81
6.90
Hay, mostly timothy and blue grass. ‘ 470 | 7.00 | 2
B 000D Y877, Gonn,, L[, i -««-...Rep. Ct. Ag. Ex. St., "9, p. 80,[S. W. Johnson, 4,03 | 8.18|32.47|52.62 |1.90
: 1 21.82 i 57 | 80.24 | 55.23 | 1.65
Hay, mized meadow grasses, 3 4.23 7‘22 95.89 5.31 | 7.67
© 6 (Crop 1877. Conn,,. ,....... i e --+|Rep. Ct. Ag. Ex. St., 79, p. 80,|S. W. Johnson,’ ol 5.93 | 8.47 | 31.10 | 52.40 | 2.10
£, “ ““ “ €« “ €« “ ; 9 4 i
74 L T i Sl Rt v/ Al % 00 7.96 | 26.66
Average (17 analyses),. ............ 6.86 | 8.97 gigg
Maximim it o g R 4.28 | 6.02 2 i
Minnimum, . . . ..., dsil o OL LA 2.95 | 50.54 | 8.
’ 19 | 16.82 | 22.
ini 5.30 | 14.42 | 19.66 55 | 1.56 | 26.90 | 49.09 2.82
Hay, containing much clover, 6.49 | 11.62 | 23.06 12.37 | 99.06 | 49.47 ?%5
; Crgp 1188';73 Cgfm.,...... S il s 548 | 10,57 32.82 ‘;ggé A
: i 1877. DA e sA G 0 ol o lala e e 988 505 | 10.51 | 29.0 L
i RS e IR i s
4 RSLeilibe iy (e 5 98.17 | 50.13 | 2.
‘ 6.24 | 12.77 | 28.
5 CNA8TT M AR T wlelea 5.34 | 10.94
Average (5 analyses),.. ... ... ..., 2?2 l;ég
Maximum;, ).\ Skl ) 9 4
Minimum,, ., , .. AR e R S
o7 | 2115 | 49.98 | 1.
Clover Hay, (Trifolium pratense). 4 T P 8.34 | 14
1 [Maine. Crop1875. Poor loam, well ma- ol i 7.65 | 1348 | 27.79 | 48.70 12.38
nured, cut just before blossom,. .. .. .. Rep.Mid. Ag. Ex.8t.,77-8,p.82,(W. 0. Atwatets 6.56 | 11.56 | 23.82 ' ‘
2 [Maine. Crop1876. Poor loam, well ma- . ! % ) 3
nured, cut in full blossom,. .. ........ f i il & i =
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| AU 5 g
Variety. _ Reference Analyg
- 8 |Maine. Crop 1875. Poor loam, well ma-| * o -

nured, cut when heads began to brown, Rep.Mid.Ag.Ex‘St.’77—8,p.32, W (2 Atwata.
4 |Maine. Crop 1875. Poor loam, well ma-

nured, nearly ripe, ., .. ... e A
Average, (4 analyses), .... .
Maximum, !

Minimum,

Hay from Hungarian Grass.

1 [Conn. Crop 1876. Cut July 17. Heads
partly filled. Seeds butlittle developed, Rep,Mid.Ag.Ex.St.‘77—8,p.33, WL O, Atwatap

2 |Conn. Crop 1876. Cut Aug. 3. Heads :

well filled. Seeds Soft,

3 |Conu, Crop 1876. Cut Aug 18 "Seeds
tslling out, G T R T S £ S i ic
dSiGonn. s Onopy: T8y L Rep. Ct. Ag. Ex. St.79, p. 80,|S. W Johnson,

Average, (4 analyses), .
Maximum,
Minimum,

Low Meadow Hay.
1 |Cut from low meadows in Cu.Chiefly Carex
stricta, Lamarck, . stellulata v. scirp- 1
oides,Gr.,and Kleocharis tenuis Schultes,|Rep. Ct. Bd. Ag., 12, p 422, [S. W. Johnsen,
2 [Cut June 11,’78. Small sample gather-

ed by hand. Mass. Carex stricta, Go.
ing to seed. Many s-eds included,. .,
3 [Cut June 16, 773. Small sample gathered

Bull. Bussey Inst., 75, p-{345,/F. H. Storer,

by hand. Mass Carex stricta,.. ... iy & iz i 54
4 [CutAug, 1874. Mass, “ Bog hay,” Carex
; ] , Stricta? No seeds or flowers,... .... o A i 5 £
i 5 |Cut 1874,  Mass. “Bog hay,” Carex ’ y
b BUpIOtaL L e Sl <8 i3 i i o 3
6 [Cut Dec. 26, 1874. Mass, Bog hay,”
Carex stricta. Dead and weather
REBfan D S A R R ) Bull. Bussy Inst., 15, p. 345, [F. H. Storer,
7 [Swale Hay 1878, N, Hampshire,. .. . .. Rep. U.3, Dept. Ag., 78, p.146,/P. Collier,
BEanTA IR TG e R O Rep. Ct. Ag. Ex. St., 79, p. 80,/S. W. Johnson,
G S g BB IE S cint pon LM . 2 by o i o i
Average, (9 analyses), ........ )
ko i G bR S e e
Mnimorn & s o v ¢

Salt Marsh Hay
1 [Crop 1872. Mass. Brizopyrum spica-
tum, Spartina juncea and some Glyceria

; ARSI S B TN |Bull. Bussy Inst., 75, p. 841, [F. H, Storer,

2 |Crop 1874. Mass. Brizopyrum spicatum,
4 some Juncus bulbosus,.’......... ... A€ £ « “ “
8 |Crop 1874. Mass, Mostly Brizopyrum
spicatum, some Juncus bulbosus, . . ..., & 3 L 5 (L
4 [Crop 1874. Mass. Mostly Spartina juncea, e L G 2T «
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-
IV Hay,

Water-Free.
o @ 3 ¥ .
i 5 - A s DR T -3
rater.| Ash. §' E |Fiber.| = £ |Fat. Ash. ég Fiber.| = £ | Fat.
: 5 ‘g A &4 <4.8 Zi K

g =

6.29 [11.25 | 25.60 | 41.01 [ 1.55
5.57 | 8.87 | 27.22 | 41.98 | 2.06
6.39 |10.98 | 25.10 [ 41.45 | 1.78

.15 |12.23 | 27.22 | 41.98 | 2.06
5.67 | 8.87 | 28.79 | 41.01 | 1.47

16.7% 7.17 |10.67 | 28.91 | 34.85 | 1.70

;:61‘6.7* 4.28 |-8.03 | 27.55 | 41.91 | 1.58

16.7%| 5.29 | 572 [98.94 | 41.94 | 1.42
16.7%| 6.34 | 6.09 | 27.17 | 42.40 | 1.30

16 | 57 | 7.63 | 28.14 | 4098 | 148
167 | 7.17 [10.67 | 28.94 | 42.40 | 1.70
167 | 4.28 | 5.72 | 27.30 | 34.85 | 1.30

143 | 83 | 78 |316 |300 |31

‘?%7.46 6.52 |10.41 | 33.60 | 89.80 | 2.21

I 7.33 | 6.17 | 9.8 |33.91 |41.08 |2.13
| 7.96 | 5.65 | 6.51 |38.55 | 43.53 | 3.00
| 838 | 543 | 7.44 | 33,30 | 4353 1.92

([ 9.32 | 4.42 | 4.63 | 39.99 | 40,90 [0.74
| 641 | 6.33 | 7.07 |21.39 |55.17|3.63
1143 | 540 | 6.70 | 26.20 1 46.10 | 1.20
1143 | 856 | 7.27 | 23.22 | 44.49 | 2.16

L 9.97 | 5.76 | 7.44 | 30.75 | 48.84 | 2.94
© [14.30 | 6.52 |10.41 | 39.99 | 55,17 | 3.63
| 641 | 3.30 | 4.63 | 21.39 | 39.80 | 0.74

1| 7.93 | 6.29 | 7.09 | 31.40 | 44.39 | 2.90
i
12 | 891 | 7.79 | 7.53 | 82.90 | 39.78 | 8.14
",’ f

8| 7.84 | 7.10 | 7.79°| 33.84 | 40 66 | 2.77
(4 1,870 | 7.51 | 4.88 | 28.71 | 48.52 | 1.68

7.34 | 18.13 | 29.87 | 47.86 | 1.80
6.50 | 10.85 | 81.75 | 49.00 | 2.40
7.46 | 12.81 | 29.30 | 48.37 | 2.06

8.60 | 12.81 | 34.690 | 41.76 | 9.04
518 | 9.63 | 33.06 | 50.35 | 1.88"

6.34 | 6.87 |34.78 150386 | 1.70 .
7.57 | 7.85|32.60 | 50.97 | 1.51

7.00 | 9.16 | 83.76 | 48.31 | 147

3.85 | 9.10 | 86.87 | 46.56 | 3.62
7.05 | 11.25 | 86.23 | 43.08 | 2.39

6.67 | 10.11 | 86.57 | 44.85 | 2.30
6.14 | 6.86 | 86.44 | 47.830 |3 98

5.80 | 8.12 | 86.36 | 47.63 | 2.09

4.87 5.10 | 44.09 | 45.12 | g2
6.76 7.65 | 2285 | 58.96 3.88
6.80 | 7.80 | 30.58 | 53.81 |1.51
9.97 8.47 | 27.10 | 51.94 | 9,52

6.39.| 8.22 | 34.15 | 46,76 | 9.48

6.84 | 17.69|84.09 | 48.23 [3.15
8.56 | 8.25 | 36.11 | 43.72 [ 8.45

7.68-| 8.46 3669 |44.10 3.00
8.22 1 5.85 | 381.48 | 53.16 | 1.84

* Rorkoned by the analyst fo @ aniform watty oonten
ares gifferent from thowo given in jod, ci. -

No. 8 Timothy 'cdprected by the analyst,
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IV. Hav. IV. Hay il
3 Water-Free. ; il
b JE 3 s !
) 9 =8 5’@ ES
Variety. Ref q ‘ & [ Fabll o BE | Piber. | 5 & | Fat.
y eference Analyg, { | zg sh. | 22 P
3 8 | & :
Crop 1874. Mass. Almost all Spartina T = 4 4 v
UREENT L SOE S U Bull. Bussey Inst.,”75, p. 341,|F. H. Stoper Bio% | 4.88 | 87.01 | 41,80 | 1.83 6.54 | 4.80 | 4146 45.20 | 2.00
Crop 1872. Mass. Pure Spartina stiicta o 46.77 | 2.60
var. alterniflora, . ....... S LR L 8 i “ p. 349 « 9,84 | 4.33|30.54 |41.80 | 2.29/| 11.15 | 4.90 | 34.58 | 46. -
Crop 1874. Mass. Pure Spartina stricta ! o iy (I '
vsr. alterniflora,........ p ........... L “ « « « 056 | 5.55 | 30.01 | 85.15 | 2.26|| 11.59 | 6.72 | 36.36 | 42.60 |2.73
1874. Mass. Mostly spartina stricta. .
Sample not taken from a crop......... g€ i <oy imiies “ 11.81 | 5.38 | 27.64 | 84.07 | 2.49)| 14.51 | 6.61 | 83.96 | 41.86 | 3.06
Mass. Juncus bulbosus. Upper parts of /
stalks and empty seed vessels. Sample ’ =
S il Aty “ i d 490 | 7.89 | 35.90 | 42.55 |2.00| 5.28 | 17.96 | 38.69 | 45.82 | 2.25
Mass. Juncus bulbosus. Many seeds ;
DL b i AR i ) 4 548 | 6.18|80.43|45.15 251 6.11| 6.89 | 83.91|50.29 | 2.80
Average. (10 analyses), .. ....... £ “n62 | 6.05|81.98 | 41.29 |2.39| 8.53 | 6.8 85.76 | 46.25 | 2.68 |
S INEaRR s Al R R T et 11.81 | 17.79 | 87.91 | 48.52 | 3.14
. Mt U000l AL, : 4.90 | 4.38 | 27.64 | 34.07 | 1.68 “
L4
Hay from Various Grasses.
i 1 |Calamagrostis Canadensis, Blue Joint

Grass, June /6. Mass. In blossom,. . Bull Bussey Inst., 77, p.’ 131,|F. H. Storer, 419 | 6724000 | 87.18 |2.14) 4.65 | 7.45 | 44.34 ) 4128238

2 |Calamagrostis Canadensis, Blue Joint,

. Grass, July 76. Mass. In blossom,.. (L & « “ « 430 | 5.59 | 89.47 | 39.86 | 2.06|| 4.74 | 6.15 | 43.48  43.38 | 2.25

Average, (2 analyses),

-------- 4925 | 6.15|39.74 | 38.27 | 2.10|| 4.69 | 6.80 | 48.92 | 42.27}(2.32
1 |Phalaris arundinacea, Reed Canary Grass, 93 | ¢
June 76, Mass. 1n bud, ....1.osii. Bull. Bussey Inst., 77, p. 132, F. H. Storer, ; 8199 | 10,00 | 82.90 | 86.86 |2.69)) 6.63 | 11,00 | 80,30} $4-0% | B8
‘2 [Phalaris arundinacea, Reed Canary Grass, W f
June ”76, Mass. In bud, ..... R « “ el e « 110,11 | 8.18 |11.09 | 88.20 | 84.06 [3.86| 9.10 | 12.32 | 86.92 | 87.93 | 8.73
Phalaris arundinacea, Leaves. 41.29 per A > %
cent. of the whole, .......... SR 4th Rep.Mass.Bd.Ag.,’56,p.83,|E. N. Horsford, | 1098 | 8.85| 7.06 1296
Stalks 52.12 per ct., .... ... > s malial W £ % i i . lggg ggg 23(1) ggg?
Mointal 6:69 par ol Ll L v s L i, b £ £ @ ik y . ? 1 . ‘
3 Compositiog)of the whole, ....... “ “ « “ | 10.42 | 5.31| 8.44 8(&\83 5.93 | 3.83 900
et s A M A s
Average, (3 analyses), ........... 10.03 | 6.49 | 8.17 75.81 7.22| 9.07 83.71

% These analyses of grass were reduced by the

1 |Hierochloa borealis. Vanilla Grass. IIL.|Rep. U.S. Dept. Ag.,"78,p.184 (Peter Collier, analyst to a water-free basis. The original water || 8.41 | 14.31 | 23.30 | 49.86 4.12

1 (Kleusine Indica. Wire grass. Texas, Ala.,

content was not given.
: Mg RO A W T LU I A 5 o “ « 9.12| 13.72 | 31.29 | 43.71| 2.16
e % Eliilissl:e (I;)adllca. Wire grass. Texas, Ala., b g 5 4 el i PO R B a2 o

3 Eli)&lizgxeg;dlca. Wire grass. Texas, Ala,, i g 5 i’ 7.07 | 19.93 | 21.53 | 56.61 | 2.56
1 |Uniola latifolia. Fescue grass,......... % s « “ 11.88 | 11.29 | 88.67 | 85.43 | 3.23
: 1 Cyﬁ?:sou d.ac.t.ylon. Bern:.luda grass. Ala., i 0 i 3 6.16 | 11.15 | 24.55 | 55.92 | 2.92
2 Cyﬁ(i);ison dactylon. Bermuda grass. Ala., $ 4 i i 796 | 18.59 | 23.57 | 53.99 | 1.59
t 1 [Sporobolus Indicus. Smut grass. Miss.. “ ) tf “ bl il Kbt i il
1 |Andropogon Virginicus. Broom - Grass. 19 [ 141
. AR AEL L WIS Gl BB L LR Rep.U.S.Dept. Ag.,”78, p. 184, (P. Collier, géé lg' '2)(1) 322;? 23.39 1:59
1 [Andropogon scoparius. Ala.,.......... 4 ¥i i @ A 518 [ 11.54 | 97.04 | 52.48 | 2.86
1 |Poa pratensis, Ky. Blue Grass. Wis,, .. e i £6 ¢ % ana | 89112562 | 57.25 | 8.48

1 | “ serotina. Fowl Meadow Grass. Wis., i 2 i " : . : - :



"

Variety. Reference,

1 [Dactyloctenium Aegyptiagum,
Y Egyptian Grass, Ga,,... ... | .. ..
te 1

anicnm sanguinale, Crab Grass, Miss.,
Ala,, 3

1 |Panicum jumentorum True Guin
1 “  obtusum, Texas,
1 “  virgatum,
Texas or Ala e D e G RN
2 |Panictm virgatum. Tall Panic Grass,
Texas or Al IR NG
1 Panicum Texanum, Texas Millet, Texas,
1 crus-galli.  Barn Yapd Grass,
i Texas, Adas! Mies/ 0y 0
s 1 [Panicum filiforme,
ol L RS sy

1 {Sorghum halapense, Johnson Grass, Ala,,
1 & avenaceum. Indian Grass,, . . .
1 [Muhlenbergia diffusa, Drop Seed. Tex.,
1 |Bromus unioloides, Schrader’s Grass, .,
e 1 |Bromus carinatus, Brome Grass, 1A
i 1 [Agrostis exarata, Brown top. Wis.,...

il 1 [Paspalum laeve, Water Grass. Texas, | .
G 1 |Setariaisetosa. Bristly Fox Tail,—Bpis.
tle Grass, Texas, !

1 |Leptochloa mucronata, Feather Grass,
Ala,

AT
Rep. U.S.Dent. Ag.,"78,p.184,P. Colligp

ea Grass,

e R T S o

1 [Tricuspis seslerioides.
Texas,

V. Variouvs Prants anp Weepbs,
Air Dry.

| 1 |Juncus effusus, Aug., 1874, Mass,,. ...
i > 2 |Ranuculus acris,

June, 1873, Mass,,. . ..
3 |Leucanthemum vu

- |Bull. Bussey Inst., 75, p- 351, F. H. Storer,
Igare. In ful] flower.

“«“ ‘@ “« “«“ “« “«
June, 1879, Mas et e aCE S
4 |Osmunda regalis, 1874, Mass.,..... . . . i 0 o 5 i £
5 |Desmodium, Beggar Lice,.... ., | Rep. U.S. Dept, Ag.,"78, p.184,(P. Collier,
6 |Lespedeza striata, Japanese Clover, Ala., s % M e 7
7 |Lathyrus maritimus, Mass., ..|Bull, Bussey Inst., ’15, p. 851,|F. H. Storer,
8 h * Mg b Gl i 1¢ % 5 % i
9 i Al Mass.gioit iy 4 i i £ * o
Fresh,.
1 |Leontodon taraxacum, Dandelion, May,
T R b Bull. Bussey Inst., 7, p. 117, « "
2 |Urtica dioica. Nettle, Mass., May, 76, . . & i ORI B C AR ¥
3 |Plantago major. Common Plantain. Masgs,
oS BB I DA e 2 A e e 2y
4 [Portulaca oleraces, Purslane, Mass.,
July, 16, .... % i ik agedhie 15
6 |Chenopodium album, Pig Weed. Mass.,
5 o s SRR L N s W i Nt 2 D ¥
: 6 |Equisetum arvense, Scouring rush, Fer.
‘ tile stems.  April, 76, ., > ) i B 78, p. 167, « i
7 |Equisetum arvense, Steriie stems, May,
' ZRBL A il b S Sl 4 4 i £ & 5
o TRl Pl [P ol e

Analyy, -

o

5.681 1.74] 3.84 249

w‘]'v ¢ .
i i 155
- Lt Water-Free :
ey
: :«'f’ éﬁ i J:E§ Fat.
:'s% Fiber.| & £ | Fat Ash. | B |Fiber il
.|Ash. ﬁa zé <§ | £
= |
|
6.90 901\‘ 17.48 64.65| 1.96
‘ i
" 10.68| 9.99) 32.80| 43.64|2.89
‘ 95
i 8.317| 8. | i
3176/ 49.04| 1.
876 T2 T55e| 4s.s8 21
484 501 37.38 51.07|1.70
a3.56| 4.58 28.87| 60.07|1.92
1
0-681 OO o ol .o 204
1014 4.14] 32.27| 51.34 2.1
465 38.32| 26,78 68.71|1.54
13.18
ggg 3.29 25.}75‘ ggse{, %.gg
‘61| 10.06| 86.70| 52.71|1.
77'.51351; 12.45| 23.37 g;;g ;gg
‘31| 9.08| 24.81| 52.23|3.
1 1222 10.65) 2690 ggéé ggfl)
fte ' 924.5 .
‘ 648 814 Sinel 55.95| 176
| 641 8.61| 82.76| 50.41|1.51
1 go8 17.80| 32.16 48.98|2.08
s 5.96‘: 8.69| 26.59| 56.48|2.40
i 4.55‘ 6.32 37.86| 49.22| 2.50
V. Varrovs Praxts AND WEEDS. b L
: ' 5.8 725, 44. ;
ol s . 44| 45.323.96
b 13'352 3(1)30 41.55/3.64| 568 11.60] 83.4
Ry i i i
4151 271
28| 7.86 34.79 .51 .
: 00| 42,97/ 242 7.98) 19) 4.6 21
L e e B by TH  B04| 2T88 OL.52 328
8.23 6.73| 17.38| 25.59 768 84 20.32 i
433 1511 23. 39/4.40
5.24| 81.87| 29.92(5.
' : 58/ 4.95] .59 25.24] 81 o2 538
B i 23‘35 31.24‘4.96:- 7.05| 15.80 3;2: 22_37 5.54
Z"llg g‘gt i‘é'(lsg 26.99| 35.803.04| 9.2 1974 20.
- ‘ ‘l 1.59| 471
10.52| 51.59| 4.
; 0.6/ 1374| 19.38 .83
S04 ;‘gg §'§$ }g% 71‘:2 0.67|| 18.14| 31.32 11.15| 40.56/3
82.44/ 2, ¢ b ; | -
27| 2.58
81.44/216/ 2.65 2.00/ 11.19/0.47|| 11.64 14.29| 11.27| 60.27
N . . 38 5.35
92611156 2924 103 216|040|| 21.06 30.25 13.96/ 29.3
o i 44 3.94
80.8003.09] s.94| 255 8.93076| 16/6| 20.61| 13.25| 46
L ' ' 1472
87.28/1.60| 1.86| 1.87| 17.06|0.84 12.55| 14.62
| o.04l 078l 12.12] 28.26! 17.81
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VI. Straw anp COARSE FoupEr.

Variety. r Reference. A“alyst A
Oat  Straw. 4 3
1 |The Straw from Oats, No. 2. Conn.,, ... Rep,Mid.Ag.Ex.St.,’77—8,p.37,‘W. 0. Atwagen
Rye Straw. |
L |Conn. Raised on heavy loam. 16 bush, &
EyelDorcacreil i VR e S el Rep.Mid.Ag.Ex.St.,’77—8,p.37,IW. 0. Atwate
Buckwheat Straw. ‘

LaRa o R R e

2 <

Bull.vBussey Inst., ’77, p. 54. |F. H. Storer,

Cow Pea Vines (Dolichos).

1 |Equal parts of black and yellow Cow Pea
BT Lol L TR G

|
y | 5
Rep.N.C.Ag. Ex.St.,’79, p. 115,£A. R. Ledoux,

Maize Fodder and Stover (Fresh). “
1 |Cut July 25, before] 1 3
tassels appeared, . var. Sweet Corn|Rep- Ct. Ag. Ex. St., 78, p. 60,(S. W. Johnson,
2 |Cut Aug. 9, in full plailt'd June 177 I g
BERe st L : Ay
3 |Cut Aug. 25, kernels '},m good  garden

Medium or large

“ 13

“« < ‘ “« i« ,
tallisize, | k... :ogi‘t Hil:]ls 2{%0&' < £ ) i f & L

4 |Cut Sept. 25. Nearly Rlz)ws 8 ft. apart, )
dryneh oL ; b

5 *$0uthérn White Fodder. Conn. Cut when

tassels began to appear, .......... .. |Rep.Mid.Ag.Ex.8t./77-8,p.35,|W. O. Atwater,
6 Southern White Fodder. Conn. Cut when 4
tassels began to appear. Sown thicker
st st R A SR ey & @ ¢ < £ g
7 |Southern White Fodder. Conn. Cut two

WeEks dater than bl L)) 2 o
8 [Fodder, Norfolk White. Conn. On long}
tilled ground with stable manure. Cut|

Sept. 1, Fresh,

................... | Am Jour.Sci.& Arts}77, p 208, |S, W. Johnsol ;
9 |Fodder, Norfolk White. Conn. Not long ‘
tilled. Cut Sept. 1, Fresh, .......... 7 & pee e
Average (9 analyses) DA A
st ecnle SR A &
Minnimum,

Maize Fodder und Stover (Field cured). | ' ;

1 |Ohio Dent, 1877. Conn,, . SR :‘Rep. Ct. Ag. Ex. 8t.,778, p. 60,|%. W. J"hﬂson< 429?)
2 [Norfolk White. Conn. On land long tilled,“Am.Jour.Sci.&Arts,’W, p- 208, - 920
8(5 ** Conn. On land not long tilled, L AfE £ o i b

4 |White Flint Corn, Conn,, 1877,

...... Rep. Ct. Ag. Ex. St.79, p. 80, .
Average (3 analyses),

Maximum,
Minimum,

8.03

4.94
5.16

2.00

.980
1.269
1.104
9.334
. 0.94

1.23

1.00

0.84

0.74

1.16
2.33
0.74 -

2.874
4.760
3.62

3.75
4.76

[l

2.87
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VI. Straw axp Coarse FoDDER.
| Water-Free.

o Fiks z =

=2 H 5 i =R
23 | Fiber. "".E Fat. || Aqh. é"é Fiber.| < £ |Fat.
o Z M 28 2
e 4 g i

930 |55.06 |26.42 | 11.00 || 207| 2.63| 68.96| 30.19|1.15
3 . i H

6.89 |34.20 |85:70 | 2.68 || 9.18| .88 80.08 40.82|3.04

52.28| 85.71|1.58
3 |80.08 | 142 || 552 491

§§§ ﬁ:gs 34.49 170 || 576 872| 50.12| 38.51|1.90
185 | 1597 | 7.86 | 0.21 || 7.7 6.81| 56.27| 28.88]0.18
866 1.903 3.108| .115|| 13.82| 12.22| 26.84| 45.08|2.04
1810 s.997| 5786l 169l 10.84| 11.19] 27,45| 49.08|1.44
64| 9694 4719 .189|| 11.59] 9.08| 28.30| 49.57|1.46
1538 5.039| 9.207] .244|| 12.12| 7.89| 30.78| 47.94|1.27
197 | 460 | 728 | 021 || 655 s8.87] 32.17 50.91| 150
190 | 495 | 673 | 018 || 8.62| 844/ 34.66 46.98 1.80
148 | 431 | 737 | 014 || 6.97| 1038 30.16| 51.48 1.01
0.88 | 438 | 6.44 | 0.28 || 57| 6.87| 34.19) 50.23/2.14
048 | 516 | 806 | 0.22 || 4.95| 5.19| 34.45 53.95| 1.46
113 | 413 | 653 | .19| 883 860 81.43 49.69|1.45
154 | 594 | 9.21 | .28

78 | 1.90 | 820 | .14

4.623| 10.077 85.781| 1.155|| 4.52| 7.28 30.04 gg,zz ;,?2
497 2476 |36.37 | 1.55 || 6.57| 6.86| 34.19 024214
79 |25.18 |39.42 | 107 || 4.95| 5.17) 8446 53.96/ 146
il ) 5.18| 7.57| 83.06 52.49|1.75
446 |23.02 [37.19 | 1.25 || 5.88] 6.40| 33.06| 58.371.19
497 | 2518 |39.42 | 1.55

379 |19.08 3578 | 1.07

med to this per cent. by the analyst for comparison,




-
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VII. Fruirs AND VEGETABLES. VI Fruir axp VeGETABLES.
i : Water Free.
‘ R h } :
2.5 . =] ) @ ey
g 5 Fiber.| * £ | Fat, ] o2
No. Variety. 7 Reference. Ang] |Ash. £.§ = "|| Ash. | 25 | Fiber.| = & | Fat.
yet. o Ha & <3 7
; g =]
e A 141 1.5/ 116 9111 09| 10.91| 8.90| 8.98 70.51 ' .07
iRaGa Taaoas, i Me. . 00 0l Lo g Rep. Me. Ag. Coll., 78, p. 31,|A.M. F. : v 3 : L
€ s ‘Conn) 1877, L aiiii ity Rep. Ct. Ag. Ex. St, "8, p. 16,|S. W. 3‘;;‘: 81 206/ 15) 25.24) .25 281 T.11] 259/ 87.13 .86
3 |Sweet Potato. (Uonvolvulus batatas) !
Nansemond Improved, Va., 1876, .... Am.Jour.Sci.& Arts,77,p.197, “ }g; lig ggg 23 '(7)3 -28 402 481 3.68 ';944 1.05
e iEweet Pobato, . UL il et du i s Bl Rep. U. S Dept. Ag.,’69, p. 76,(T. Antigel], 03| 0.96 119 7.13 022 ?’;ég ;jé 1323 gég(l) 323
& e (Flﬁs}])g\fﬁg&squgsh Mase,, Bull. Bussey Inst,, 77, p. 88,/F. H. Stor 0.91) 0.69| 0.99| 1198/0.15| 6.17| 452 6.75 81.57 0.09
(13 [13 k o
e e e 03 111 0 sooosl e 0w 6w rea os
8 |Squash, (Rind) Marrow Squash. Mass,, 5 i G « 149} 2.81) 2.86| 643/ 0.76/ 10.85 19.61 19.98| 14.60 5.38
9 e I T e « ‘ « « 89, “ 118/ 2.75/ 8.89| 1242/ 0.80 5.36| 13.11| 18.58| 14.70| 3.83
10 i “  Crooked necked Squash.
S e « “ “ g0 @ 1.02) 294 2.82 11.28/0.59)| 549 1574 1514 11.99| 8.1
11 |[Squash, (Seeds and strin matters, |
qMarrow( Squash. Mass., gy) o Ly o 88, & L10| 575/ 448 7.07)7.75\| 614 20.79| 16.22| 28.81| 28.04
12 [Squash, (Seeds and strin matters,) :
el r(d g gy 8y Hition | s 1.64) 6.07) 6.24 11.77/7.56|| 4.92) 18.22| 18.74| 3540 2972
18 |Squash, (Seeds and stringy matters 4
quooked necked Squash. gi’Iass ) i < SRR e (088 8.09) 2.05| 6.20)3.61|| 4.93 23.80| 12.20| $7.44| 21.54
14 |Pumpkin, (Flesh) common round Yellow.
Mfss ( ) « u < gs, 7, 0.71)  0.87) 1.11| 480/0.10/ 9.31) 11.50| 14.64| 63.21] 1.84
15 |Pum km Flesh) smaller round Yellow,
i sl o 7Sl R T Pl T 0.63| 0.95 086 8.050.14/| 1161 13.75| 15.88 56.24] 2.52
16 |Pum Lm Rind), common round Yellow
g ( ) .................... « ‘ ot Y IR L60| 2.90 8.92/ 675 0.49|| 9.64| 18.65 25.18 4341 8.2
17 . {Pum km Rind), smaller round Yellow.
e b PRI I R e 128) 2.63| 297 467 049| 1025 21.94| 2475 88.95| 4.11
18 Pumpkm (Seeds and stringy parts) ‘
ebtmon round’ Yellow, + Masa.}us .o . . “ « ‘ 84, « 1.66| 6.32] 8.4 5.21/7.13|| 6.88 26.26] 15.54] 21.69 29.63
19 (Pumpkin, (Seeds and stringy parts,)
smaller round Yellow. Mass.,....... 5 ¢ i 84, 58 186 5.68) 412/ 4341671 6.14) 25.56) 1853 19.56 30.21
20 |Apples, (Stem and seeds not included,) ; 0.28) 0.97
| 'R. I Greening. Conn., ............ Rep.Mid. Ag Ex.St.77-8,p.39, W. O. Atwater, 088\ 021 091 1oss|26i| Tas| Ll nisl senal ina
21 |Apples, (Flesh), Baldwin, 74. Mass, . .| Bull. Bussey Inst,, 75, p. 865, F. H, Storer, 0260 0.97) 095 15n0| cal 145 182 573 89.74) 146
22 “ Roxbury Russet, 774. Mass., 8 # vl e i " 0.45] '1.00 e lg' 7| .58|| 1.46 152 5.84| 88.70/ 2.98
23 App]es (Skin). Baldwin, 4. Mass., « “ “ « « 1058 108 e 3:_13 2.271/ 158/ 352 18.91 68.00| 17.99
924 ‘« ROXbl]l‘y Rus%ett "y MﬂFS “ « ¢« “ « 10.50 0.98 3'905 15’7 1.71 176 3.59| 16.70| 172.26 5.69
25 |Apple Pomace, from Baldwins chleﬁy o 3 L 4 i Z ; A1V L0 2,19 4.80] 17.11] 68.94| 7.48
VII. MisceLLaNEoU
s K S.
VII. MISCELLANEOUS.
3 e i
1 [Broom Corn Seeds. 1875-6. Boston| ‘ 2.0 6.97| 6.67| 69.823.32| 9227 1.5
Seed Store. More plump than 19,.. . .|Bull. Bussey Inst., 77, p. 99, |F. H. Storels - 812.65| 17.56| 6.57| 68.14]3.95 2.89 8.5; ZZ(IS ;'?gg 323
92 |Broom Corn Seeds. 1876, Hartford, Ct., § <X 54 £H & 418 } i i
B frr ¢k 1876.  Youngest ! . 6.96| 26.66| 55.451.08|| 4.43] 17.38| 2896 58.78| 1.15
anthers not yet fallen. .............. }$ L %00 F00, i 6.1 %
4 |Broom Corn Seeds. 1876. Plants out of] -14]  9.07| 23.90| 53.61|1.81 6.53
y 9.65| 25.42| 57.01| 1.89
flower. Youngest anthers all fallen, & £ & [ 44 !
5 |Broom Corn Seeds.”76,8ept.21. Much more | &44|  9.02| 15.15| 62.15]2.05 478/ 9.72| 16.32| 66.97] 9221
mature than 21. Still soft and unripe, £ « “ s £8 i ) Yag TR LN 7 ¥ .
6 |Sorghum cane (free from leaves, roots : i 1.40|  8.20 10/.22 6.89] 6.65
3 b ¢ man ; .65/ 38.94| 4853
AT EODRI L 4 B e S B e Trans, N. Y. Ag. Soc., 61 C.A.Goessm® 2.66| 15.80| 22,09 41
7 |Seeds of Juncus bulbosus, var. Gerardi or 3 3 ; -92| 47.23)3.38( 2.88] 17.89| 24.91
R e S SRR Bull. Bussey Inst., "75, p. 343,[F. H. Storef 93¢ 138 980l 7s73l0.84| 28| 11| 1145 soag| o2
8 Pachyma Cocos. —** tuckahoe ”— edible y 4 ¥ S — f——— o g i
R L N ol “ “ « o 8ho, i : g(l‘ 14.44 6370 Bl | g
9 Sapln - marginatus. Soap berry,. ... Rep. Dept. Ag., ‘70, p. 107, i‘T Antisell, o] 5.87 75.93 4.50/  6.85 88.65
10 |Juniperus communius. Juniper berry,. . o 7 1 $ A i :





