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ANNOUNCEMENT.

ONNECTICUT AGRICULTURAL EXPERIMENT STATION was estabhshe(‘i‘ in
s with an Act of the General Assembly, approv'ed March 21, 187.7, fo:
o of promoting Agriculture by scientific investigation and experlmen't.
atation is prepared to analyze and test fertilizers, cattle~f<.)od, s.eeds, soils,
milks, and other agricultural materials and px.'oducts, Fo identify gras§es,
and useful or injurious insects, and to give information on th.e.vanous
s of Agricultural Science, for the use and advantage of the Citizens of
Eto:tz;)n makes analyses of Fertilizers, Seed-Tests, &e., &e., for the Citizens
cticut, without charge, provided— )

hat the results are of use to the public and are free to pu.bhsh.

[ t the samples are taken by consumers from s%tock now in the market, and
ance with the Station instructions for sampl.mg. g
t the samples are fully described on the Station * Forms for Descnptlon.'
er work proper to the Experiment Station that can be use‘d f(.)r‘the publ.xc
‘will be made without charge. Work done for the use of individuals will
rwed for at moderate rates. The Station will undertake no work, the results

ch are not at its disposal to use or publish, if deemed advisable for the
. 52. »
0 :so gf a.f:;;;s or investigation that are of general 'interf)st will be publ‘ished
etins, of which copies are sent to each Post O‘Eﬁee in this State, and will be
d up in the Annual Reports made to the Legislature. ;
16 officers of the Station will take pains to obtain for anal‘ys1s sainples .of all
mercial fertilizers sold in Connecticut; but the organized COO.pel"atlon of
rmers is essential for the full and timely protection of their mt;erests.
rs’ Clubs and like Associations can efficiently work with the Station for
rpose, by sending in samples early during each seas?n of tra}de.
s the wish of the Board of Control to make the Station as widely useful as
ources will admit. Every Connecticut citizen who is concerned in agri-
whether farmer, manufacturer, or dealer, has the right to apply to the
n for any assistance that comes within its pro.vince to render, and the
n will respond to all applications as far as lies in its potwer.
Tnstructions and Forms for taking samples, and Terms for testing Fertil-
Seeds, ete., for private parties, sent on application. ¢
Parcels by Express, to receive attention, should be prgpald, and all com-
tions should be directed, ot to individual-officers, but simply to the
AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN.

Station Grounds, Laboratory and Office are on Suburban St., between
ney Avenue and Prospect St., 1§ miles North of City Hall. Suburban St.
be reached by Whitney Lake Horse Cars, which leave corner of Chapel and
ch Sts. each hour and half hour. X

The Station has Telephone connection and may be spoken from the Ce.n-
' ‘Telephone Office, 346 State St., or from Peck & Bishop’s Office in Union
Depot.
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P T S W I o e L S 99 [he Board of Control of Tur CoNNECTICUT AGRICULTURAL
T e g N A A (109 RIMENT STATION begs leave to present the following Report.
N e e R e 100 e Experiment Staton has been occupied during 1885 as in
e I L R R IRORDEY /R 101 r years, mostly with the analysis of Commercial Fertilizers
I L g el s SR | 1o ] Feeding Stuffs. Tie State “Law Concerning Fertilizers”
S O G S RETI 161 its 9th Section requires the Director of the Station to make
SRR L A oo ] publish annually a least one analysis of each Commercial
R it a0 U oo lizer sold in Conmcticut. This work has been going on
Romlication of. Bitesh e R £ - ghout the entire year, and during the period from April to

mber has very fuly employed the Station chemists. TIts
ords show that the Station has tested 16 samples of seeds and
de analyses of 256 fertilizers, 21 feeding stuffs, 14 soils, 2
aples of milk and sveral drinking waters, It has investi-
two cases of sugpected cattle poisoning, in one of which
enic was found, and has published and distributed 4 printed
lletins, each averagng 10 pages, in editions of 5,000 copies,
1 has issued 14 “weekly statements” printed by the hekto-
iph process, and supjlied to the Agricultural Press and to the
taries of Farmers Cluh and Agricultural Societies. Much
or has been bestoved on “vegetation experiments” and on
'i,solubility of the sitrogen of fertilizers. The new require-
nt that Reports to the General Assembly are to be prepared
| printed Dby the firsi of November cannot for various reasons
~carried out in regect to the details of this work, which

erly constitute th: Report of the Director of this Station.
Report in past years has been especially valuable to
rmers and Gardenes, because it has put in their possession a

Methods of Testing the Agricultural Value of iirogen in Mixed Fertilizers 115
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very accurate and complete accognt’ of the compositioy ang.
relative values of all the commercial fertilizers and of mgg o
o

ORT OF THE TREASURER.

the concentrated cattle foods féund in our markets, so explaineg
()

and tabulated as to make reference to them and their comparisgy
instructive and easy. These analyses furnish a mass of data, ER, 0 account with the Connecticut Agricultural

Experiment Station.

which, published in winter, has become indispensable to praeg.
‘December 1, 1884, to June 30, 1885.

cal agriculturists in planning their operations for the coming
summer, and it is of the highest importance to them that the

information be as complete as possible and be brought down tg A Shnt of 181:4ECEIPTS‘ $833.78
.the lates‘t date. The Director cannot finish his Annual Report ;:i:tion (6 month—s) ___________ 4,000.00
in a satisfactory manner until the work of nearly the entire R Y Fees . .. .-« < <- - oo memmmmmmn 3,635.40
calendar year is completed. To close the Station work early in tins and Reports ... ...-..---- 30 A
October as would be necessary in order to make and print a R
Report by the first of November, would in our opinion seriously RN $4,602.69
im'pa'ir the practic'al usefulness of the Station. Futhermore the oj;}-);r;s-e:s- ::—- ‘ _:__ ::- : - - 1:258:21
printing of the Director’s Report is necessarily slow, great care . Establishment, repairs and im-
and repeated proof-reading being required to insure correctness UNEEEENprOvements - ... .. .- .- -------------o- - ISg
of the numerous tables of analyses which it contains. - C e A S s
The Director’s Report for 1885 is in preparation, but it cannot SRR "o c ot oo T T T 132;(1)
be ready for the printer until well into December, and the NN =" ~"=" "7 :- 212:70
printing and proof-reading will require several weeks in addition. e;‘t;iii-z-e;';: - : _ - - .- _ : — - :_ S
We therefore request that the printing of the Director’ xpenses of the Board of Control.. ~ 48.14
Report be authorized to proceed as in former years and that SSEEEEEEENERERONE . ... ... ....-c-cooocoonnmn- i
provision be made for the future to except it from the operation IS - = oo - - - -c----ooooTmooTT oo i
of the law requiring all Reports to be made and printed the first SRR = """ "7ttt 23—,2?2
of November. The Director’s Report hitherto has been mostly ;;-s.l;,;(i;l;s____—_- 20:48

or entirely in type at the time designated in the Act establishing B - ... 1833
the Station for the regular Annual Meeting of this Board, Viz* b

““on the third Tuesday in January of each year.” We request
that as long a time for presenting the Director’s printed Repor®
be permitted in future years.

$8,485.43
WM. H . BREWER, 7Treasurer.

MEMORANDUM.

covers the seven months between the old and new
of the State. The receipts represent half of a year’s
priation and practically the analysis fees established
‘Whole year, nearly all falling due in the second quar-
endar year.

November, 1885.
HENRY B. HARRISON,
W. H. BREWER, President. . al

Secretary. WM. H. BREWER, Zreasurer.
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past year the work of this Station has gone on
ruption.

er years the analysis of commercial fertilizers, and
with the collection, examination and valuation of
oceupied the larger part of the time of the Station’s

¢ Fertilizer Law makes this necessary by prescribing
tion shall analyze each year at least one sample of
| of fertilizer offered for sale in the State. As the
ifferent manufacturers are compared and judged of
hese analyses it is necessary both for the credit of the
the protection of manufacturers and consumers alike
most care should be used in drawing the samples,
‘analyses and interpreting the results. These opera-

a large outlay of time and work, which does not
. the brief statement of results that is given in the

ber of brands of fertilizers legally sold in Connecticut
has been 139, an increase of 22 over the year 1884
ver the year 1883.
ﬂlred and seventeen other analyses have been made of
| and home-mixed fertilizers, manures and waste pro-
for compost, etc., making the total number of fertilizer
6.
One samples of feeding stuffs have been examined and
!]itection all analyses of American feeding stuffs made
- year which were accessible have been tabulated and
ncorporated in tables to be found in this report.
mples of seeds have been tested in the laboratory and

iples of milk have been examined on behalf of a cream-
tate. One of these samples was found to have been
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h, once a week, or as soon as pra_cticable af'n(?r Fer-
~eos were finished, Hektograph copies were mailed to
;i s of all Agricultural societies, Farmers’ clubs and
te to the C?)nnecticut Farmer, and were offered tf)
~ers of the State as might apply for and would under-

t them. ! .
ement will be continued in the future, and on appli-

ggraph copies will also be sent to agricultural papers

es 80 far as the limited supply permits.

uch “Weekly Statements” have been issued and

ated in the Connecticut Farmer and New England

Several samples of well- and spring-water have been ex,

Two cases of suspected poisoning of animals have been
to the Station. In one case the stomach of a valuable ho
found to contain arsenic in considerable quantity.

Fourteen soil analyses have been made with the greatest capg
and accuracy on samples taken at different depths on the lang of
the Station.

Over seventy vegetation experiments in pots have been carrieq’
out but the results are not at present valuable for publication,

An extended series of experiments has been undertaken with a
view of determining the solubility and indirectly the availability
of different nitrogenous matters which are used in mixed fep.
tilizers.

The Bulletins issued this year have been four in number,
making in all 41 pages of printed matter.

The object of these Bulletins is to place in the hands of those
concerned the results of the Station work as promptly as possible,

As required by law, a package of each Bulletin is mailed to
every post-office in the State. The package is directed to the
Postmaster, with a request to distribute to farmers. The num-
ber sent will be increased in any case onapplication. :

The distribution of these Bulletins is of course optional with
the Postmaster. ’

The Bulletins are also regularly sent to every newspaper in the
State, and to the Secretary of each Agricultural society, Farmers’
club and Grange whose address is known to the Station.

The Bulletins are regularly sent, also, on application, to any
private address in Connecticut. Such application, as a rule, must
be renewed annually.

To citizens of other States remitting fifty cents, the publications
of the current year, including Bulletins and Annual Report, are
mailed as they appear. Applications should be made early in the
year.

The wish has been recently expressed that a copy of every
Fertilizer Analysis should be sent, as soon as made by the Stations
toeach Farmers’ club or local society in the State. The Director
has used every endeavor to accomplish the prompt publication ©
the results of Station work, and has tested every method that has
come to his knowledge, including the Hektograph, that promised
to serve this end. Early in the year, for the first time, he obta\il'le
a Hektograph which gave the requisite number of legible cop1®®

mined
efen-e .n
Ir'sSe wa&

nience in printing, the subject of Fertilizers in this
/s that of Feeding Stufs.
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; en out by heat and which the perfectly dried fodder
ANALYSES OF FEEDING STUFFS.

nore or less fully when exposed to the air. This amount
us present in feeding stuffs is constantly changing with
Jture and dryness of the air to which they are exposed,
lingly no proper comparison of different foods is pos-
the proportions of water they contain is known and
' is made on perfectly dry or water-free substance.
ation laboratory, water is expelled and the amount of
determined by heating a weighed quantity of the
at 212° Fahr. in a stream of hydrogen gas until no
oss of weight occurs.

(or Albuminoids) is a general term which includes all
- ygenous materials of a feeding stuff which bear a gen-
blance in composition and properties to egg albumen,
egg) flesh fibrin, (lean meat) and milk casein, (curd.)
2t of Protein is commonly determined by multiplying
. of nitrogen present by 6}. This method is based on
at the protein bodies all contain not far from sixteen
f nitrogen, which figure multiplied by 6% gives 100 per
total amount of protein corresponding to the nitrogen.
albuminoids contain indeed less and some more than
nt. of nitrogen, but, for practical purposes, the assump-
en per cent. is sufficiently exact in most cases.
lieved that the vegetable albuminoids do not greatly
tritive effect or at least, since each feeding stuff com-
ains a mixture of several distinct albuminoids, the di-
jons of these various mixtures do not widely differ in
alue, '
buminoids, certain feeding stuffs, chiefly root crops,
ure parts of plants, such as hay from young grass, con-
on of their nitrogen in an entirely different form; as
ido-acids. These bodies have a different percentage
1 from albuminoids, differ from them in their proper
Ty considerably in their nutritive value. They are
ed to the albuminoids, and may be derived from or
ducing the latter.
ogenous substances which are sometimes found in

v

ExprANATIONS CONCERNING " THE ANALYSIS, VALUATION A
Ecoxomicar Use oF FEEDING STUFFS,

In order to feed animals most rationally and economically it jg
necessary to know : 1
1st. The composition of the feeding stuffs which make up thejp
ration. i
2nd. What percentage part of the different ingredients of these
feeding stuffs can be digested by the animals.
3rd. How many pounds of the digestible materials must be
daily supplied to each animal in order to get the maximum pro-
duction’ of milk, of flesh, of wool, or of work; or in order to
keep the animal, if at rest, simply in good condition.

I.—Tuar ComposiTioON oF FEEDING STUFFS.

This is determined by chemical analysis. On subsequent pages
is given in tabular form the average composition of the feeding
stuffs commonly used in this country, compiled exclusively from
American analyses. In the first column of these tables is stated
the total number of analyses from which the average was obtained.
The probable accuracy of the average increases with the number’
of analyses on which it is based. :

As it is very desirable to know within what limits the comp®
sition of each fodder is likely to vary, the maximum and minimui
amounts of each ingredient have also been inserted in the table.

The following explanations may be helpful to the ready unders
standing of these tables..

EXPLANATIONS OF ANALYSES OF FrepiNg STUFFS.

The analysis gives the percentage amounts of Total Dry Mattets
Protein, Fat, Nitrogen-free Extract, Fiber and Ash.

Total Dry Matter is what remains of a feeding stuff when al
the water it contains is removed. However dry feeding St g stuff Vi e N e R
whether hay or coarse fodder, or grain and meal, may appear f’ alkuls" . Lo v(elry R ) y TIY Y ;
be, they always contain a considerable and variable proportio? y B Ditiates jpid smmowa, AT bl

water which is invisible and imperceptible to the senses, but whic® ik il nutrl.tlve efftct on ajmals 8o far ad s frowe,
s fat oil, solid fat, wax, chlorophyl, the green color-
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soation of protein or of protein and crude fiber will
n the judgment, and there are few times when such
ns cannot be made within a few days if the sample is
» Station with notice that results are wanted for imme-
~ Concentrated foods, grain, bran, etc., it will be noticed,
Jess in composition than coarse fodder. In any case
£ the feed should be underestimated rather than over-

ing matter of plants, and other coloring matters, in brief ever
thing which can be extracted from the perfectly dry feeding Stu&'
by absolute ether. “ 1

Nitrogen-free Extract, sometimes called Carbhydrates, incluggeg
starch, gum, sugar and pectin bodies. They are readily extracte
from the feeding stuff by water and dilute acid but their amoupg
is always indirectly determined by subtracting the sum of tjq
protein, fiber, fat and ash from the total dry matter.

Fiber or Cellulose is the essential constituent of the wallg of
vegetable cells and is seen in a nearly pure state in cotton fiber op
paper pulp. It is the most insoluble part of the vegetable syl
stance and its quantity is determined by boiling the feeding stuff
successively with a weak acid and a weak alkali, and after copious,
washing with water, extracting the residue with alcohol and
ether. This treatment leaves undissolved what is properly called
Crude Fiber which is Cellulose in a state of comparative purity.

Ash is what is left when the combustible part of a feeding stuff
is burned away by heating to faint redness in a current of air and
besides a little charcoal and sand, which are accidental impurities,
consists chiefly of lime, magnesia, potash and soda, combined
with chlorine and carbonic, sulphuric and phosphoric acids.

The methods of fodder analysis are, in some respects, still very
imperfect, as will be inferred by what has been said with regard
to protein. The results, however, have proven themselves of
great advantage in farm practice which is the best gauge of value
and will be used until more satisfactory methods can be devised.

Tag DIGESTIBILITY OF FEEDING STUFFS.

od is received into the stomach a portion of it is dis-
otherwise altered by the juices of the mouth, stomach
s, 1s then taken up from the alimentary canal and in
chyle passes into the blood and finally becomes a part
s of the body. This portion is said to be digested and
and from it alone the animal is nourished. The other
through the body and are excreted as dung. The
es from the body only certain waste products which
from the digested or assimilated food.

lysis of a feeding stuff, as has been said, divides its con-
to several groups, protein, fat, ete., each of which
| a number of substances, similar in general, yet differ-
that some of them or portions of them are soluble
of the {ligestive organs, i. e. are digestible, while
ot soluble, or are indigestible.

y the soluble or digestible portion of the feeding stuff is
tive use to the animal, it is essential, in order to feed
that it should be known of each feeding stuff .what
protein, fat, and other ingredients—the total quan-
hich is given by the analysis—is actually digested by
This is learned by a feeding trial upon two or more
the case of caarse fodders which can make up the
0 during the period of experiment, the food consumed
ung excreted are both very carefully weighed and anal-
from their quantities and composition it is calculated
Protein, nitrogen-free extract, fiber, etc.,, was eaten
mal, and how much of these several materials was
difference being what was digested and served as
hment. The digestibility of concentrated fodders is
the same way, the process being somewhat compli-
€ results probably made a little less accurate because

Use or THE TABLES oF CompPosITION OF FEEDING STUFFS.

These tables are designed to be a help in forming a judgment =
of the composition of feeding stuffs which for any reason cannot
be specially submitted to chemical analysis. It follows that
judgment is necessary in their use. All feed and particularly all
coarse feed varies considerably in quality. The first thing to d€
cide is whether the feed in question is in fair condition. If coarsé =
fodder, was it raised on poor land or not, was it cut early or 1até
was it harvested in good order, is it clean and sweet or not ? he
answers to these questions will decide whether the average comp?”
sition of that kind of feed can be fairly attributed to the article 1%
hand. If it cannot be, the maximum and minimum figures W!
indicate how much allowance is to be made in extreme cases ©0F
specially good or unusually poor condition of the feed.
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28 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 29

Protein is to the ox or the man what brass and
, machine, the materials of construction and repair.
.d N.-free extract are, furthermore, to the animal very
coal and fuel are to the steam-engine. Their con-
arates the power which runs the mechanism. Their
tion) in the blood of animals produces the results
s the combustion of coal in the fire-place of the
roduces the motion and power of that machine.
owever, this difference between the engine and the
 former may be stopped for repairs, the latter may
er rate, but if it be stopped it cannot resume work.
pairs of the animal must go on simultaneously with
Therefore, the material of which it is built must
nstant replacement, and the dust and shreds of its

The table of the Digestibility of Feeding Stuffs shows that 3
wheat bran about
78 per cent. of the protein,

69 per cent. of the fat,

7 per cent. of the nitrogen-free extract,
33 per ceht. of the fiber,

are digested by oxen.

Multiplying the total amounts of the different constituentg gq
expressed in per cent. or pounds per hundred by their percentagpg
digestibility or  digestion coefficients ” gives the actual amoungg
of digestible matter in 100 pounds of the bran, and this again.
multiplied by 20 will give the amounts of digestible protein, fag,
ete., in 2000 pounds or one ton.

Digestible protein__ . ._....- 14.82 x .78=11.56 x 20=231.2 I < ’ i S

Digestible fl';t 3.67x.69= 2.53x20= 50.6 must admit of escape without impeding action.
- Digestible N.-free extract ..._ 55.04 x .17 =42 38 x 20==841.6 body is as if an engine were fed not only with coal

Digestible fiber_._..._._...... 8.55 x .33= 2.82 x 20= 56.4 ut with iron, brass and all the materials for its repair,

if the engine consumed its own worn out parts,
as ashes or as gas and smoke. Protein or the blood-
ormer is thus consumed in the animal, as well as the
N.-free extract or fuel proper. The fact that protein
nsumption implies that when the proper fuel is
_protein may itself serve as fuel. Such is the case,
, nevertheless, the two classes of substances have
in animal nutrition, and experience has demon-
for each special case of animal nutrition a special
stible protein to digestible fat, fiber and N.-free ex-
best and most economical, and, within certain limits,
- This proportion we designate as the nutritive ratio,
lanations make its significance evident.
ed that the digestible parts of fiber and of N.-free
of starch, sugar, and_gums), have about the same
€, i. e. answer essentially the same purposes in the
* fat, however, has a greater value, formerly assumed
a half times that of fiber and N.-free extract.
on is not entirely justified by our present knowl-
he sake of uniformity and to avoid confusion, that
retained till a more satisfactory one is agreed

By precisely the same method the actual nutriment of all the
feeding stuffs used may be determined with sufficient accuracy.

The next step is to compound from these materials a ration
which shall supply the animal with sufficient but not a wastefal
excess of the different kinds of nutriment. With regard to the
use of these various nutrients in the animal body it may be said
that protein has a different physiological significance from fiber
and the nitrogen-free extract, which latter consists of starch, the
sugars, the gums and similarly constituted matters.
~ Protein may easily be made over by the animal into its OW
~ substance, i. e., into muscles, tendons and the various working
tissues and membranes which are necessary parts of the anim' g
machine, because it is made up of the same kind of materials, 18
chemically speaking, of the same composition. _

Fiber and the nitrogen-free extract on the other hand, probﬁbl J
cannot serve at all for building up the muscles and other parts L
the growing animal and cannot restore the waste and wear %
those parts of mature animals, because they are of a very diffe
ent nature. They contain no nitrogen, an element which enters
into all the animal tissues (albuminoids) to the extent of S0™%
sixteen per cent. of their dry matter. i

Fiber and the N.-free extract cannot restore the worn out M
cles or membranes of the animal any more than coal can be % ]

He0 to determine the nutritive ratio in any feeding
to renew the used-up packing, bolts, valves, flues and geal'ing '

218 to add together the amounts of digestible fiber
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and N.-fr‘ee extraet, and the amount of digestible fat my]; I
24 and divide that sum by the amount,of digestible pl‘otelp led
To illustrate: the nutritive ratio of the wheat bran 3
digestible nutrients are given abové, is calculated as follo,w hos
8:

Digestible fiber

“

.bran, if one has mangolds at his disposal, the other
yaluable experience of the one is of comparatively
the other. Some common standard of comparison is
order to make the experience of one readily available

o i IR R The best means of comparison as yet realized, is
nitrogen-free extract

Y L —— - _ the table of Feeding Standards taken in connection
b (2.52) a0 S € i .
___________________ o er tables which have been already explained.

TABLE OF FEEDING STANDARDS.

51.52 =+ 11.56 ==digestible protein =4.46
g p 4.46 POUNDS PER DAY PER 1,000 POUNDS LIVE WEIGHT.

Thus the nutritive ratio of wheat bran is 1: 4.46.

| o s
gl g | g3 | 2
25| 8 | 23s R
ITII. FeepiNeg STANDARDS e AN IMAL ;g 3 | 283 AL B
2 % = 7 =a =
] A (B 23 i
In tl?e last paragraphs a comparison has been made betywae B z8 2% z
the ar;;mal and a steam engine. It is evident that the engring R0 ok tight work -~ 210 1.5/ 9.5/ 0.40| 1140/1:7.0
must- be fed with sufficient f . -SHE LT 99,5/ 1.8| 11.2] 0.60 13.60/1: 7.0
furnace and besid : i Of a kind adapted for use in i T 955 2.8 134/ 0.80 17,00!1;5,5
B da'lll] eside t:hlS, to run 1t economically the amount of HEEEEEERNEeRat rest in stall .- 7.5 0T 8.0, 0.15 8.85115 12.0
uel and the rate of feeding it m " 1 _ . 24,0/ 1.6/ 11.3] 0.30| 13.20/1:7.5
erformed. If th e o adapted to the work to by C e —— 26.0| 2.4 133 0.50| 16.10/1:6.0
p . e engine is simply standing in readiness, wit first period ... 97.0l 2.5/ 15.0/ 0.50| 18.00|1:6.5
e hn, & worsalittle Busl will L 5 . o 96.0/ 3.00 14.8/ 0.70| 18.50|1:5.5
and a I;,oa hi “ do, if it is propelling a-locomotiy B 950/ 27| 148/ 0.60] 18.10[1:86.0
o FIE IC ing a steep grade with a heavy train the consumpe WEEEEEEROORwS. ... .. .-------- 24,0/ 2.5/ 12.5| 0.40| 15.40/1:5.4
ion of fuel must be enormously incr ' ith cing (coarser breeds)_| 20.0 1.2 10.3| 020 1L7011:9.0
A o g y eased. The same holds wi ducing (finer breeds)___| 225 1.5 114/ 0.25 13.151:8.0
. e: e amount of food must be suited to the g, first period _________ 26.0/ 3.0/ 15.2| 0.50 18.70‘1 : 5.5
performance requu'ed_ s 95.0/ 3.5/ 14.4| 0.60| 18.50/1:4.5
+ . o a 4 N N —_—
) B“t, “h‘; locomzmve engine does a single kind of work; domes ng, first period _________ 36.0] 5.0/ 276 32.50/1: 5.5
1c animals on the contrary do several kinds— o B second ¢ _______..| 31.0| 4.0 24.0 28.00{1: 6.0
side animal h ith i fhedar; dhoy produiy C 23.5| 2.7 17.5 20.20(1: 6.5
mal heat, either flesh, milk, wool or muscular energy. gL
i Not only is the total amount of food required for these various OWING CATTLE
in O i Yo ! ) ) -
ds Of production dlfvfelent .but, as experience proves, different i ﬁ“’%{ﬁ-%‘éﬁfeight'
propmtlf)ns of the various digestible food-elements or nutrients ;gg pounds ____ .- 22.0/ 4.0/ 13.8] 2.0| 19.81:4.17
are required to yield fat mutt : ilk, SRR 23.4| 32 135 10| 17.7)1:5.0
PERFURLAI I by . on than are needed to produce milky L R 940 25| 135 0.6 16.6{1:6.0
stain labor, or to keep the resting animal in fair conditions L 24,00 2.0 130/ 04| 1541:17.0
and again the most suitable milk-producing ration is not the oné R Tl a1 12'0‘ yiad A
bej; adol}teid ior the growth of wool. '“; SHEEP ‘ “
careful observant feeder of cattl : ain - 56 pounds _____.__ 98.0/ 3.2! 15.6/ 0.8 19.6/1:5.5
e o . tle by Ior.lg trial can asqert a R 25.0 21| 13.3\ 0.6| 16.6{1:5.5
Pp , rrectness in what quantity and proportion #= B 93.0| 21| 114 0.5 1401:6.0
can most profitably use the feeding stuffs which are at his c0®" - 22.5) 17| 10.9) 0.4 13.0[1:17.0
mand. His result ; fit B 22.0] 1.4| 104 03] 12.1]1:8.0
" ults may be adopted by his neighbors with pro \
provided that their feeding materials are of the same kind 27 an% lli’;es.d 490 1 i) 30.0 27501 4.0
: . 5 AR . . ‘ 1 C e : ) b
of ;he San;]e quaEtY, but if their feed is different, if one is usnl!lg lgg i TR IPAT 34.0 5.5\ 25.0 30.0(1: 5.0
early cut hay, the other late cut hay, i 1, the 4 R 31.5| 4.3 23.1 28.4{1: 5.5
; ay, if one uses corn mea), o 27,0 3.4/ 204 93.8/1: 6.0
B 21.0l 2.6 16.2 18.7]1: 6.5
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: ~ determined about how much digestible matter
uffs contain. From the Table of Average Com-
. probable percentage amount of protein fat, etc.,

TasLe oF FEEDING STANDARPS— Continued,

B. Pouxps PER DAY.AND HEAD.

o 5e o ~3 and from the Table of Digestibility is fm%nd vsrhat,
o g = =8 .| 22 (o he protein, fat, etc., is to be regarded as digestible.
KIND 2 y 8| '3 285 B g
bl y ;:g 2 ?gé 4 23 é on is as follows :(—
& Z8 & |8 TrioTEY HAY.
3 ZB Pounds per  Per cent. Pounds per
GROWING CATTLE. ; hundred.  digestible. hundced
2-3 150 pounds ________ 3.3 0.6 2.1/ 030 3007148 Savnie.
3-6 e 10 10| 41 030 540 C S tor ... §4.83
6-12 HOOAR Rl S AT 12.0, 1.3 6.8 0.30| 840 1:.co . 6.02 x Bt = 3.43
12-18 TOORL Gt ¢ Sl 168/ 14| 91| 0.28) 10781 . 1 220 x 48 ‘= 1.05
18-24 BBOAASE | IR oS 20.4) 14| 10.3| 0.26) 11.96/1 g oM RRE - o - - o= o i dah Y o i g e
GROWING SHEEP. | eeee- 30.36 x 68 = 17.60
5-6 56 pounds ________ 1.6/ 0.18| 0.87| 0.045| 1.095/1 )
6-8 BT RFe X 1.7/ 0.17| 0.85| 0.040| 1.060 1 WHEAT STRAW.
8-11 R e g L.7) 0.16] 0.85 0.037| 1.047|1: ¢.0 e . o o o oo oo - ... '86.64
11-15" RO ST B 1.8/ 0.14| 0.89| 0.032] 1.062 1 4.98 LI | = .84
15-20 LRI TR 19| 0.12] 0.88 0.025| 1.047|1: 8.0N G oo slinr i i e 58"
GrowING Pres. — ; L 41,99 | %89, ={{/163%
2-3 50 pounds - _._.___ 2.1/ 0.38 1.50 1.88/1: B e aae 38,08 x 56 = 21.32
3-5 TOORRE gL g 3.4 0.50 2.50 3.001:
5-6 jerliie SR S ST 3.9| 0.54 2.96 3.50(1: TURNIPS.
6-8 LT B EI R 4.6/ 0.58) 347 4.05/1: 10.40
8-12 250K e ITE e 5.2| 0.62]  4.05 4.6711 : 6.5/ S - o oo oo o oo e e Rl e iy
This Table expresses the average results of many carefully con- SSRGS . ... ... 093 i
ducted experiments with cattle in which the quantity of the food B ? ;é il 7'22
used and the material produced by the animals, whether beef, e e i
milk or wool, were all accurately and repeatedly determined. The: i BREWERS' GRAINS.
table involves no guess-work or speculation, but is to be regarded B s i i
simply as a convenient and concise way of expressing the generat EE—_—_—_—_G—G_G =ttt ?'Z; z ‘ 84 3 a1
results of the best practical experience in cattle feeding. Like it NN ee Brtac: S PPV RN
such general statements it must be used intelligently to be of anY EEEENENNEG—_GS_GGE:tber .. =~~~ 3.81 x 39 = 151

value. The special circumstances of the feeder, the ruling prices
of the different articles of feed used, the individual peculiaritie&
of his stock, all have to be considered and all. may have a modify
ing effect on the composition or effect of the ration.

) ‘-‘Feeding Standards, gives as the average daily
Cows—per 1000 pounds live weight :—

. g n L e R e 24.0  pounds
These tables and explanations are not substitutes for commo R 2.5 &
sense or experience in feeding, but are helps to them. B oot . 12.5 “

A single example may here be given to illustrate the method of
using the tables: R0 o eieeeeee 1: 5.4 &
There are available for feeding a herd of milk cows, a rathe® less the ash.
short allowance of Timothy hay, plenty of wheat straw and t0%° the digestion coefficients of medium meadow hay.

nips, while brewers’ grains can be got fresh daily at a low pri¢® 28 wholly digestible.
: digestible fiber.
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A few preliminary calculations may bring us to someth;y, was sent by B. F, Case, of Canton Center, from

the following ration :— ’ 8 lik th Northam & Robinson, Hartford. It is a very
. Organic N.-
PO it (g e e and the price was somewhat lower in consequence

hxtxact Fib
er,

bounds. poyp,

2.5 .

were sent by N. P. Perkins, Willimantic. CCV,

pounds. pounds, pounds.
9 pounds hay, containing digestible, 7.6 31 .09

i i L v 1.58 [ were from stock of E. A. Buck & Co., Williman-
G e o stock of A. Arnold & Co., and CCI, OCIL, from
y . WL . 5 51 P »

90 ¢  brewers' graing, % 48 81 28 les '3(7) . E. Bugby & Co., Willimantic, all sent by Mr.

oist ARGIAS. | 44 130 SHEN I, was sent by W. H. Childs, North Manchester.

Comparing this ration with the Standard it has a little lg nples were kindly furnished by D. B. Crittenden &
organic matter, over one pound less protein and mtlogen- Haven.

extract (7.30 4 4.18 = 11.48), and the nutritive ratio is quig with exception of that of CLXXXVH were quoted

wide, viz. 1: 9.3. Perhaps the ration under some circumstance i
might be economical. It needs the addition of some concentrate
feed rich in albuminoids and N.-free extract, but poor in faf
Looking over the table of average composition of feeding stuffs
new process linseed meal seems to answer that description.

Calculating the amount of digestible food in it as in the case
just given it appears that four pounds of it will bring the digesti
ble protein of the ration up to the Standard.

olumn from the right in the table of analyses is
digestibility of protein.” The actual digestibility of
is only to be determined positively by experiments
It is sometimes quite desirable, however, as in the
to know the comparative digestibility of the most
ingredient, namely the protein. A method has been
complish this with reasonable accuracy and far less
e and labor than is involved in feeding trials.

Organic N.-free A . & .
matter. Protein. Fat. Extract. Fiber. d consists essentially in heating at the temperature
Already in theration...... 23.2 135 .44 730 418 , & weighed portion of the fodder, first with an artifi-
4 pounds new process lin- ice prepared from hogs’ stomachs, afterwards with a

geed meal:. ..o o LMl 3.6 1.08 13 1.14 i

lution prepared from the sweetbreads of cattle, and
Total_co-- covenman wmeat 268 243 57T 844 418 ining the amount of protein undissolved ; the object
12.62 e as closely as possible the digestive process of the
Feeding Standard..._.._._ 240 250 .40 12.50 e further notice of the details of the process will be

e in this report together with comparisons of the

hi i h 2.8 pounds ic matter and§ e X i 2 .
In this ration we have PO IR R © ained by this artificial digestion and by actual diges-

pounds more digestible fat than the Standard calls for, while @&
gestible protein and nitrogen-free extract agree quite closely with
the Standard. The nutritive ratio is 1:5.8.

It will be observed that the ration is calculated for ,
pounds live weight and must be brought to correspond with L
weight of the cows.

m the table indigate that the average dwestlblhty
of bran is about five per cent. less than that of mid-
feed and that the last named articles are about
ible,

umn but one of the table is * Comparative valuation
18 very difficult if not impossible to give a just val-
of different kinds; to compare for instance, cotton
turnips, meadow hay and oats, on a money basis.
Hlicult to compare a number of kinds of feed of the
character like those in this table. These are all

1000

ANALYSES OF FEEDING STUFFS.

Waear Frebp.

. 0’
In a following table are given analyses of sixteen articles
this kind.
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ANALYSES oF WHEAT FEED.
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9 S o oo S o ¢ g ¢ Y
10 9012 b i : =2 § S the same source and do not differ greatly in digesti-
%~ LULT s . CSUO their specific action on the animal. The method of
"0y S8S [IJIB 1 BST8 S FFZ 5I%pe as follows: Experiments with cattle have shown
.Ia(iyfllgg Kr-oo Lo . VRO 9 ISSSE SS S i
b ugevagih 4 S e AR . of wheat bran about 33 per cent. of the fiber, 77 per
TN R | ; ; TiEes ' :
sinsdia | 18 g 3 ;; Eg : g:; L o o pitrogen-free extract and 69 per cent. of the fat are
a5evju00I9 J ! 0Q 0O 700 0 ! filse 10 @ & i k. . el e .
T BIDSN ZI% EBI-T B om e Taking the relative digestibility of the protein as a
pg 1 REBIE RIS LRGN MR S L RSN 0 © o0 ol ’ A h £ diaestibl rotei
SHFRMMESSL WI IEEY GEe o iy ~T iR easily calculate the amounts of digestible p ;
aenx EZc RSREE 538 23IEs8 28 I298. n-free extract and fat which each sample contains
onx 228 22382 sE8 BESEE sgggy squire with tolerable certainty the proper data for
FuT 3 ~ in a lar v of trials that if
& 23R 38822 F3% B882RR 28322 It hasbeenfoundma.lalg(?numbe q t ]
$1 TS sRSaE ARE | IER R ke o O ed food a pound of digestible protein and fat is
= 5 . k . 7
E 122 28283 I3 S8oEE roios § cents, and a pound of dlgestlble. ﬁbe1' and nitrogen
T | E e ErseEd ©80 SoSSs Lowre at nine-tenths of a cent the valuation will agree fairly
TR n . - 16 i i valuation thus
S®% 2-Fah £80 22558 ZocEn e market Prlce. In our expeuence' the :
b SR e e ST R R R e e i S T e slightly higher than the market price. The valuation
g 588 IRAIBLT 2IE FE5x]2 SBIARE de in this way for each of these samples and also. for
it 1 bl sl bl o bndUis o B Lol e '30 samples of wheat bran.” Each of these valuations
wund | B8 25IEA S22 {2888 587812 $20.00 per ton or over. But the average price of
294z *HS Had VO MO~ SoMES S W-m * 3
i M 1 s AR S O e a4 i . w about $18.00. Therefore the valuation of average
-20q1d 258 23323 328 $IIRR £33ER ced to $18,00 and all others are reduced proportionally ;
' RO TR TR ng a comparison of the feeding value of the brans,
: > i X ity ;— in
: S8 3838 SE3 23IBI BER3Im d fine feeds with bran of average quality ;
Dl ol S SRR E L o TR and cents.
— —— e — — — — ———— 5
QEeERERal Sa T HEmnn | o o0 ison shows that when bran is worth $18.00 per ton,
sy R{E REWRS HFIS JwOeS RoB—B , WOPIE S
st el i bhsbat ol b Ul el T eeding value of middlings is about $20.00 and of fine
oy |S9S RB5R8 538 38/SEE I&-S & $19.37. To make the comparison of these articles
A Ll b M LR . : tmon} A
SRR RRART REA RRSER ARG h‘/ their manurial value should likewise be considered.
nys A BRI e TR RIS 1 1 1 llowing table are given complete analyses made at
(R ¢ ST B Rt - M L e s A R I L
LTS SR BN TGS Blbn 8 2 1 - of the ash of wheat bran (sample CXCVIII) and of
pintaiy ¥t iy R o ' € e u : . . . d
RUARH e it p AT R R CXCV) and for comparison a single analysis of ash
= i R A ] ' 7 ' y
R R G R ur, the average of four analyses of the ash of
Wiy & 4 v o0 4t A SRl S ¢+ v, i !
S E% 2 gL UNSRAI T e | made at the<U. S. Department of Agriculture and
e Y o R e S o o 3 Gl g
ity RRT Mgl o8 v i composition of the ash of European wheat as given
g B ls Ml IR e 1 j
g g1 128 A R LGRS
8 Tgf‘ b %?f i, ’QE)JE: é* 2B % b S show that the larger part of the mineral matter of
RIS T g g, §.@ g1 nel is in the exterior portions which form the bran:
Ch@ie 23 = L gia U ] 4
&1 Y w“': o & = E: SRR i constitutes only about 2 per cent. of the whole
= & o I8 : o 4 ; i
Vg Bz (VOg: (BT S ' * 32 per cent. of middlings and 6 per cent of bran con-
SRR &2 &8 B * . ; " A d'nitdat
| £8 £% g% s U Or mineral matter. The ash of bran an middlings
: §E§: EE: a0 Eéz EE 3‘3 23 DLy richer in phosphoric acid and poorer in potash
| < ) - i
i T T T T thabofthewho]ewheat.
= Voot i) bt = o pRCALE
2. s ighe PR o
£2 ol L = HE g A
@ WE B.FE EE LHBEE g i E
H =525 # SHEEA =22
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a ton of bran fed to cattle that are neither laying
jving milk will add to the manure about as mu?h
gen, phosphoric acid and potash as are contained in

AsH ANALYSES.
il id- Whoie  Winter
CXCVIIL: CXCV. U.S.Dept. of Ag.

dlings.  Flour. wheat. wheat §v"n§
Per cent. of ash 6.01% i avemgg -
bofash .......... .01 3.75¢ 41 1.70 1.9 9 1:-., 500 pounds of fish.
Oom};)Stltl(;Il of ash: by q 100 ¢ * ground bone and
otashi{_C0 . LUiu 4l - 26:60  26.53 3L.54 29.08 31.1g 29.99 60 %  “ muriate of potash.

Rodgioto ull S aglad i ra  Riaios0ill st | 9 05 1'93
Ld;ne Ao A6 .92 58T 351 334 g milk and beef are being produced, certain quanti-
i ?fai{(;i ............. t&::;f; 1;.79 9.05 1t5.06 1197 12,09 h elements of the bran as well as of its nitrogen go

............. ace e race 1.31 = e 3 i

T T T o 51 are more profitably utilized in those forms than in
Sulphuric acid._...._.._.__ 130 M SV agl AL U0 g 1 gy
Phosphoric acid .. ._.___ 53.62 5422 49.63 4176 4698 4gg3
Chlorine._..___. : | )
e D€ e ccmcecacic e o ———— ——— ———- 48 22 A48 MINOID NITROGEN IN WHEAT BRAN‘
ilica and sand -.__....__.._ .45 1.37 .98 2.45 2411 1.64 RO ALED
Water and charcoal ____ _._._ SRR SRR SR niversal practice to determine protein in feeding
Other matters by difference . 1.11 Rt SR .29 28 tiplying the percentage amount of nitrogen which

by the factor 6%. This method rests on t;.wo as-
gt, That all the nitrogen present is combinefi in true
bodies, and 2d, That all albuminoids contain 16 per
gen (16 per cent. X 63=100 per cent.). As already
‘second assumption is mnot fully justified by facts.

100.00  100.00 100.00 100.00 100.00 100.00

With the aid of the analyses just given the manurial matter in

a ton of bran and middlings may be caleulated with tolerable
accuracy and is as follows :—

apometonet Bran. Middlings. " yegetable albuminoids contain little more tl?an 15
A e R AR TR 48.8 53 hers near]y 18 per cent., 80 that the true factor in S0y
Phosphoric acid _..___. R 63.3 38.0 mewhere between 53 and 63. Generally however the
Potashs tevind tagaiiel Wil S 05 31.4 18.6 6(1\1008 Only a small error. The other assumption is
i(:gl‘r:- ........................... 4:.; 1.?1 at variance with what is at pl:esent’ known. B?Sides
el TGO ) T i QI o <t B il el
Slptdertadiol L e ani gy i1 oy 2 ; either nitrates, ammonia salts, alkaloids, amido-
T R P 2 s, or several of them together. In some, these are

i very small amount, in others, notably in root-crops,
It is worth noticing that these kinds of wheat feed contain only pﬁtatoes g a;ld in’plan:os e S
about a quarter of one per cent. less nitrogen than average am- q growth ’fodde,r corn, hay, etc., a large part of the
. 1 i . . .
moniated SuPeTPhOSphat_es, and that the average car load (13 Some ocases from a third -to a half of it is in other
tons) of zbran brought into the State brings with it in routley 2 albuminoids, chiefly as amides or amido-acids. .At
nu?g?? i gour;ds of nitrogen, 760 pounds of phosphoric ack ‘not advisable to change the method of expresm}x;ig
o PAvRAAN A 0 content of feeding stuffs, but it is very desirable
It is impossible to assign a correct money value to the fertilizs 0 B o f includ’e gl
ing ingredients contained in stable or yard manure because the¥ litrogen, and if this is large, o determination g
are so largely diluted with water [75 to 80 per cent.] and other: sent,as s o
materials which increase enormously the cost of handling anr B o o becis desermined i thasaiatIoN
i rti ¢ ve . . . .
tlanSPOItlni i '.i‘h;; actlual ARiR sy Ny ifbteempd ho%g | nd middlings whose analyses have just been given.
he average o analyses gave 5.90 per cent. of ash. B follows :
t The average of 10 analyses gave 3.40 per cent. of ash.
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ANALYSES OF CORN MEAL.
Average

ALBUMINOID AND NON-ALBUMINOID Ni1TROGEN OF WhHEp B
. E J

"PER OENT. OF N Aln b
No. Name. ' Total Alb ITR(.)GEN PRES%NOT;I'- ““)‘l‘l<$§§1° J 34An(:zlyses. CCIV. CLXXXIX. CXOCIIL CCILL.
OXCIV.. Bran .__.... “ o84 R A ot St of . 11 151 168 166 180
e e B oo
. ran.___;____ 2.64 2.18-2.18 5 AL L .- ~------TT T . . X . )
G & A46-.46 82.6 . 8104 7915  19.68  78.66  82.56
CXCV] e BN e 803 2.63-2.54 .19-.28 o, HEEEEE 431 497 518 525 3.6
II. _Middlings.... 2.87 9.59-2.50 98-.37 -8 Wt o LTS S A
CXCIX.. Middlings.... 2.91 2.59-2.54 32-.37 223 B 100.00  100.00  100.00  100.00 100.00
The Loty L 4 2 digestibility of :
average is 87.6 per cent. albuminoid nitrogen. RO = - - 84.0 82.8 80.6 86.0 85.5
aluation® _ $24.00 $25.46  §26.12  §$26.48 $93.84

The method here emplo i d '
yed is Stutzer’s perfected method given i
3 ; in t} 3
fuxﬁLandWIrthschaﬁ, 1881, page 476, and is briefly as followag: * 1
eat 1 gram of the material with 100 c. c h
] g t . . absolute alcohol and 1 ¢
acid to boiling on the water bath. Decant the clear solution through a sn;:il

rative feeding values of these samples are calculated
o way as those of wheat feed described on page 37,
digestibility of the protein being determined as
tificial digestion and the average digestion coefficients

and wash the filter, to remove fat, with a little warm alcohol. Add to the co
aining nutrients of maize being taken from the table,

tezntshof the beaker ](.)0 c. c. of water and boil,—or if the substance has mu
starch, hea.t for 10 minutes on the water bath,—add 0.3-0.4 gram of C;J(O
suspended in water,* after cooling bring on the filter which has been alreads ‘

used, wash with a little water, twice wi ili i
b R T, v‘fxce ith alcohol, to facilitate drying, dry at 100% T
m albuminoid nitrogen by combustion with soda-lime, or (more " ;
91 "

conveniently in our experience) by Kjeldahl's method. -

ulated values are based on the assumption that all
re equally relished by cattle and that they differ in
alue only because of differences in compdsition and

CorN MEAL.
CCIV. Stock of Ansel Arnold & Co. C

. Cost $23.60 per ton.

CLXXXIX. Cost $23.20 per ton. P
(.JI.CCIII.. High mixed corn, ground by E. A. Buck & Co.y
Willimantic. Cost $23.20 per ton. '
CCIII. Ground at Swanton, Vt., for J. C Cost
, Vt. .C.B 4
$23.60 per ton. o il C"s.‘
The above were sf,ampled from stock of Willimantic dealers and
sent by N. P. Perkins. The prices were quoted in June.

8 their chemical composition all the samples are above
e of corn meal excepting CCIIL, which has four tenths
e protein but more than a per cent. less fat than aver-

HomiNy MEAL.

- From Stock of Angel Arnold & Co., Willimantic.

ANALYSES OF CORN MEAL.
per ton in June. Sent by N. P. Perkins, Willimantic.

Average
o
o : 34 Analyses. CCIV. CLXXXIX. ¢xcfrir. —c¢Cll 4
R i L 15.03 12.04 13.12 13.29 14.24 ANALYSIS.

B e 1.45 1.38 1.42 1.43 1.56 _ Jyntekitoe:
Protein : e ee-ommmmmmmmmT 9.22
G 9.09 +10.19  10.00 981 9.50 e .1 S
S A 1) s B09 1018 1000 el L ¥ i K)o
F'.tfree Extract --...--. 68.86. 70.14 69.21 68.20 oso NN T 4'02 4‘43

B 3.72 ; . 5 oo Bxtract ... . .

457 s 4.56 _/2_(2 S IR 62.88 69.26
10000 10000 10000 Toooo 100.00 T 9.56 10.53
100.00 100.00

# Fassbender’s preparation, Landw. Versuchs-St. XX VII, 125.
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Thl i ‘.
i h;sl lbgn%rzgucth o:' the hominy manufacture consists largely ¢
e chit or germ of maize. It'has consi 1
G . i nsiderabl
lr):ot;n; :;hanTx;alze meal and more than two and a half tizrn:n ¥
uch fat. e presence of so much fat o
1 at makes the i
: A material moy,
I;t?}(?n:h;n ma:ize? meal to become rancid and unpalatable ISIle
as used it in past years+n place of mai ! 3
: : maize meal for mij
COWS. 1
(:;st ’I;]he daily ration per cow was 4 quarts of hominy meal 111;
?v etr s Iv{v eat bran and 2 quarts “ fine feed,” well mixed and f, {
. He states that the cows kept i 5
] pt in excellent condition
¥ and gav
: (;re milk than on yellow corn meal. In Mr. Perking’ experige,en‘ .
annot be fed to fatting cattle quite so freely as maize meal ik

bkl Rye Bran.

. New York State Rye Bran, Stock of D i

; ]

& Co., New Haven. Sampled by the, seller. e

ANALYSIS,

R QO sl 1 it e S0 saky Water-free.
S R e iy
o L 16.06 18.30
g S, o e
................................ 3.04 3.46

100.00 100.00

New Process LiNnsEeEp MEAL
CCIX. From lot purchased by T. S. Gold, West Cornwall

Water .____
Ash _______:: ------------------------- 12.70 Water-free.
P el S IR (N £ M AR 5.14 5.88
i TR TR0 00T 33.26 38.09
- e R 33(1): ( 9.36
R R : 49.51
----------------------- 3.64 416
100.00 100.00

GrureNn Feep
CCVIIL. S .
ks old by Holmes and Keeler, Norwalk.

Cost $25.00
Sampled and sent by D. H. Van Hoosear, Wilton. :

ANALYSIS.

Wkr . . o R R T 8.96 Water-free,
e (50
o
o —————" by B
_______________________________ 6.24 6.83

100.00 100.00
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THE ARTIFICIAL DigesTioN oF FEEDING STUFFS.
, Journal fir Landwirthschaft, 1880, 195, has applied
od of artificial digestion, which had often been used pre-
in experiments with animal albuminoids to the quantita-
rination of the protein of feeding stuffs.
ject was to determine whether by long continued diges-
L an acid pepsin solution at the temperature of the body
the protein of cattle food could be dissolved ; and if not,
by such experiments any valuable conclusions could be
he actual digestibility of such food by
were confined to a limited number of
de under a variety of conditions to de-
what was the most efficient pepsin solution, the best pro-
of the solution to the material examined, acidity of solu-
¢gime of digestion, etc. In following papers (same Journal
5, and 1881, 478) he also studied the effect of an alkaline
o solution, by itself and also following the pepsin diges-
On the kinds of feed which he examined pancreas solution
more effect in any case than pepsin solution and all his
rents led him to conclude:
hat the so-called protein of fodders consists of two parts
are chemically and physiologica.lly distinet, viz : ¢ Albu-
s” which are freely soluble in pepsin or pancreas solution,
‘substance insoluble in these reagents which he termed
”
hat the digestibility of a fodder is directly conditioned on
nical composition. Artificial digestion will accurately
he amount of « nuclein” and albuminoids ” present in it.
of feeding experiments is to discover under what condi-
the “albuminoids” can most perfectly be digested by the
L while nuclein (he leaves the reader to infer) is valueless as

I8
”

in reference to t
His experiments
stuffs but were ma

iffer (same Journal, 1883, 221) makes an elaborate compari-

f the results obtained by Stutzer’s methods with the results

restion experiments on sheep, and an examination of the so-

nuclein.”
3 conelusions are, that Stutzer’s “nuclein” is digested by

D to the extent of 20-30 per cent.; that the portion of pro-
ch is insoluble in Stutzer’s reagent is not a nueclein and
he name should be dropped ; that Stutzer has given us a
means of comparing the digestibility of feeds (as ve-



L

g 5
EXPERIMENT STATION. 4

44 THE CONNECTICUT AGRICULTURAL
PANCREAS SOLUTION.
gards their protein), but care is necessary not to make to, Wida
generalizations. i

Pfeifter gives results of 17 comparisons of the digestibility6
protein by artificial digestion with the digestibility of Proteip i
the same fodders determiqu by experiments on sheep.

They are as follows :— = »

i eet breads of neat cattle as much as possi})le from
_SWI' 94 hours in the air, pulverize finely with sa.nd,
k. fresh pancreas add 1 liter of glycerin and 1 liter
;3;111:: frequently and after 4-6 days strain and filter.

e Explggi.;génts Per cent, of the total protaln Tae DIGESTION.
. . gested :— 1 P

By sheep. BY pepsin solugigy. '« of the material, ground to pass a Im.m. sieve, are

Meadow hay ..<cood.ucin ; .4 i "’ i ,solution in a beaker which is cov-

Tucerne hay. o 4 Sdls g *2 73.8 76.0 . ¢. of the pepsin J bath kept at 40°

H lass and placed in a water ba P

Hay and barley......_____. 4 55.9 63.9 , a watch glas Kok aold 14 added

Hay, barley and conglutin___ 6 78.3 82.4 ‘ "“50 2 hours, 0.1 per cent. of hydrochloric

Hay, barley and fleshmeal.__ 4 5.6 78.3

alar intervals the same quan.tity.is again added txil at;
12 hours the solution contains in all 0.5 per cen .] o1
¢ acid. The lamp is removed and' the beaker coo ;:(

‘The next day the digestion is .contmued as beforz or
d the amount of acid present is gradually brouTg t }t]o
' The solution is then filtered fmd washed. To t e‘
added 250 c. c. pancreas solution a?d Qne-hal.f pe(l1
m carbonate and the digestion at 40° C. 1s‘contmufe ;
when the residue is filtered, washed and dried and its
s determined in the usual way.

Stutzer in a subsequent paper (Zeitschrift fir Physiolog. Chem,.
1885, 211) drops the name ‘“ nuclein.” ‘
After learning of Pfeiffer’s results he reviews his own, enlarges
the number of materials experimented on and finds that in many
of them a portion of the protein insoluble by pepsin is soluble by
a pancreas solution to the extent of some 20 to 30 per cent. of
this portion—the same extent in fact to which Pfeiffer had found
it digestible by sheep. He therefore advises a digestion with
pancreas solution foliowing one with pepsin solution in all cases.

It is seen from the results given that the digestibility of protein rk done at this Station we ?ave made ctelgall)n Ig:‘dg
by Stutzer’s method is considerably higher than by direct experi- n the preparation of the. sol'utlons, suggested by Lr. Iv.
ments with animals. The experiments of Kellner (Centralblatt - den of the Sheffield S(nentlﬁc. Sch0f>1- o
Ag. Chem, ix, 1880, 763, Landw. Versuchs-St., 1879, 434) and sin solution is prepared by dissolving 5 gram

; A ; : i i id and filterin
others make it evident that the results of feeding experiments 1 liter of 0.2 per cent. hydrochloric act g
involve an error which tends to make the results as to protein in ]

some cases, at least, too low. The extent of this error is not yeb
fully determined and hence it is not possible yet to decide how
closely the perfected methods will agree. The most important
use of the method of artificial digestion at present is in the com-
parison of different samples of the same kind of feed, like the
wheat bran and middlings already discussed. Here follows &

description of Stutzer’s mode of preparing and using the diges
tive solutions,

t breads from cows or steers are passed through a
ier and put into a large quantity.of alcfohol where
for a week or more. The alcohol is §tramed off and
extracted with ether, thoroughly dried, ground and
n this shape it will keep indefinitely. To. prepyare the
grams of the dry pancreas, together with 2.uo grams
¢ acid and 250 c. c. of water are heated at 40 C. for
The solution is then filtered and the residue washed
ings amount to 1 liter. .
“nl‘\llt?(';s};l(;l(;j Z. ¢. are used in each experiment, with 0.6
carbonate and a few drops of a solution of 20 grams
00 c. ¢. of alcohol.

PepsIN Sorutron.

The inner membrane of a hog’s stomach is cut into small pieces
with shears and put in a flask with 5 liters of water 25 grams 0
salicylic acid and 75 c. ¢. of a ten per cent. hydrochloric ac}d-

Let the mixture stand 2-3 days with frequent shaking ; strai
without pressure, through flannel and filter through paper. This ,
solution will keep for months.



L d

46 THE CONNECTICUT AGRICULTURAL LXPERTMENT STATION. 47

.' ONCERNING COMMERCIAL FERTILIZERS.
- GENERAL ASSEMBLY,

THE CONNECTICUT ‘ FERTILIZER LAW '
s ) January Session, A. D. 1882.

The General Assembiy: at its session in 1882 passed
Fertilizer Law, which went into effect September 1l 18; o
which repeals and takes the place of all previous le i 1 o
this subject in this State. Sk

.Since a full understanding of the provisions and penalties of
thlS‘ law is important to all parties who buy or sell comﬁ leS'o‘
fertilizers, attention is specially directed to the followino le'rcl

1. In case of fertilizers that retail at ten dollars or Tnto)?;nt'
ton, the law holds the seLLER responsible for affixing «a cork
label or statement to every package or lot sold or offered, as We'
as 4f‘o.r .the payment of an analysis fee of ten dollars ;'or eac
fertlhzmg ingredient which the fertilizer contains or is claimed
to c(?ntaln, unless the MANUFACTURER OR IMPORTER shall have
Rrowded labels or statements and shall have paid the fee. Sec-
tions 1 and 3.

2. The law also requires, in case of any fertilizer selling at ten
dollars or more per ton, that a certified statement of composition.
net Weighf, in package, etc., shall be filed with the Director of
Fhe Expenment Station, and that a sealed sample shall be depos-
ited with him by the MANUFACTURER OR IMPORTER. Section 2.

8. It is also provided that EVERY PERsON in the State, who
sells any commercial fertilizer of whatever kind or price shall
annually report certain facts to the Director of the Experiment:
Station, and on demand of the latter shall deliver a sample for
analysis. Section 4.

4. All “cuEMIcALS” that are applied to land, such as : Muriate
of Potash, Kainite, Sulphate of Potash and Magnesia, Sulphate of
Lime (Gypsum or Land Plaster), Sulphate of Ammonia, Nitraté
of Potash, Nitrate of Soda, etc.—are considered to con,ae under
the law as * Commercial Fertilizers.” Dealers in these chemical®
must see that packages are suitably labeled. They must also
report them to the Station, and see that the analysis fees are duly
paid, in order that the Director may be able to discharge his
duty as prescribed in Section 9 of the Act.

Here follows the full text of the law, with explanatory foot
notes,

by the Senate and House of Representatives in
al Assembly convened :

Every person or company who shall sell, offer, or
e, in this State, any commercial fertilizer or manure,

rhich i llars . Printea state-
o of which is ten dollars, or more than ten dollars  Printed state:

g i fixed to all pack-
hall affix conspicuously to every package thereof & o B

ed statement, clearly and truly certifying the number RGN RS
of fertilizer in the package, the name, brand, or
. ander which the fertilizer is sold, the name and

he manufacturer, the place of manufacture and the
mposition of the fertilizer, expressed in the terms and

oved and currently employed by the Connecticut

Experiment Station.* :
ch fertilizer be sold in bulk, such printed statement

pany and go with every lot and parcel sold, offered,

r sale.

fore any commercial fertilizer, the retail price of

£3 . 1 Before sale cer-
dollars, or more than ten dollars per ton, 1s sold, Belat e
statement, and

sxposed for sale, the manufacturer, importer, or party Séajad . Sampie
e deposite

it to be sold, or oftered for sale, within the State of With Dirketor.
shall file with the Director of the Connecticut Agri-
iment Station two certified copies of the statement
ion one of this act, and shall deposit with said

of the per cents. of Nitrogen, Phosphoric Acid (P20;) and
nd of their several states or forms, will suffice in most cases.
8 may be named if desired.

he per cent. of mitrogen must be stated. Ammonia may also be
nally present in affmonia salts, and * ammonia equivalent to
,mWWise be stated.

of soluble and reverted phosphoric acid may be given separately
d the term “ available” may be used in addition to, but not
© and reverted.

horic acid may be stated or omitted.

ne, Fish, Tankage, Dried Meat, Dried Blood, etc., the chemical
" take account of the two ingredients : Nitrogen, Phosphoric Acid.
S give always the per cent. of Potash (potassium oxide); that
tash or Muriate of Potash may also be stated.

mposition of other fertilizers may be given as found in the



more than ten dollars perton, shall pay on or before the firsg
Anaggis Feeto May, annually, to the Director of the Connecticut Agricult ¥
be paid annually i i 5 S ura)
$hy or, Pefore Experiment Station, an analysis fee of ten dollars for each of the
fertilizing ingredientst contained or claimed to exist in said fertil.
izer: provided, that whenever the manufacturer or importer gha]]
have paid the fee herein required for any persons acting as agen
or sellers for such manufacturer or importer, such agents op
sellers shall not be required to pay the fee named in this section,
Skc. 4. Every person in this State who sells, or acts as local
agent for the sale of any commercial fertilizer of whatever kind
or price, shall annually, or at the time of becoming such seller op
agent, report to the Director of the Connecticut Agricultural
popd AT, Fe Experiment Station his name, residence, and post-office address,

of Dealers orand the name and brand of said fertilizer, with the name and

Agents.

Leather.
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director a sealed glass jar or bottle containing not less thay
pound of the fertilizer, accompanied by an affidavit that it ig'
fair average sample thereof.* :

Sec. 8. The manufacturer, importer, agent, or seller of 3
commercial fertilizer, the retail price of which is ten dollarg .

address of the manufacturer, importer, or party from whom such
fertilizer was obtained, and shall, on demand of the Director of
the Connecticut Agricultural Experiment Station, deliver to said
director a sample suitable for analysis of any such fertilizer or

manure then and there sold or offered for sale by said seller or

agent.]
Skc. 5. No person or party shall sell, offer, or expose for sale,

in the State of Connecticut, any pulverized leather, raw, steamed, |

roasted, or in any form, as a fertilizer or as an ingredient of any
 fertilizer or manure, without explicit printed certificate of the
fact, such certificate to be conspicuously affixed to every package
of such fertilizer or manure, and to accompany and go with every
parcel or lot of the same.

* The analysis of samples sent in accordance with section two is discretional‘Y'
with the Station. Such samples are intended for preservation as manufacturers
standards.

1 The Station understands “the fertilizing ingredients” to be those whose

determination in an analysis is necessary for a valuation, viz: Nitrogen, ¥ hof
p'horic acid and Potash. The analysis-fees i case of any fertilizer will therefor®
be ten, twenly or thirty dollars, according as one, two or three of these.
ingredients are contained or claimed to exist in the fertilizer.

On receipt of statements, samples and analysis-fees, the Station will 1559
Certificates of Compliance with the law.

1 Blanks for Dealers’ Reports will be mailed to applicants.
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ery manufacturer of fish guano, or fertilizers of
neipal ingredient is fish or fish-mass from which the
extracted, shall, before manufacturing or heating the

within thirty-six hours from the time such fish or mass

olivered to him, treat the same with sulphuric acid or st guacite.

al, approved by the director of said experiment

3 ach quantity as to arrest decomposition : provided,

¢ in lieu of such treatment such manufacturers may

ns for consuming all smoke and vapors arising from

s during the process of mannfacture. ;

y person violating any provision of the foregoing n,

his act shall be fined one hundred dollars for the first

o hundred dollars for each subsequent violation.

is act shall not affect parties manufacturing, import—IJ Fertlizers for
asing fertilizers for their own private use, and not to

ate.

The director of the Connecticut Agricultural Experi-

 shall pay the analysis-fees received by him into the
e station, and shall cause one or more analysis Oftipsi?;)c&o;{fnh%%.

v . e -
r to be made and published annually. Said directority.

thorized, in person or by deputy, to take samples for

he possession of any dealer.

The director of the Connecticut Agricultural Station
me to time, as bulletins of said station may be
or cause to be mailed two copies, at least, of such
h post-office in the State.

itle sixteen, chapter filteen, sections fifteen and six-

 twenty, chapter twelve, section five of the general ,gehetl of for-
chapter one hundred and twenty of the public acts

g an act concerning commercial fertilizers, are hereby

Bulletins.

Phis act shall take effoct on the first day of September,

ced that the State exacts no license tax either for making or
8. For the safety of consumers and the benefit of honest
dealers, the State requires that it be known what is offered for
fertilizers are what they purport to be. With this object in
des, in section 9, that all fertilizers be analyzed and it requires
or selling them to pay for these analyses in part; the State
by maintaining the Experiment Station.
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Firm. Brand of Fertilizer.
tilizer Co., Pawtucket, | Darling’s Ground Bone.

) Animal Fertilizer.

, Middle Haddam, Ct. | Ammoniated Bone Superphosphate.
Soluble Pacific Guano.

Ground Bone.

Pure Ground Bone.

OBSERVANCE OF THE FERTILIZER LAW.

Manufacturers who have paid Analysis Fees as required hy ¢

Fertilizer Law, and Fertilizers for which the Feeg have heg Vallingford, Ct.

n, Eaglevﬂle, Ct.

thus paid for the year ending May, 1886.

Firm.
Adams & Thomas, Springfield, Mass.

Anderson, W. H., Putnam, Ct.
Baker, H. J. & Bro., 215 Pearl St., New
York.

Bennett, P. W., Rock Fall, Conn.
Bosworth Bros., Putnam, Conn.

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

Bradley Fertilizer Co., 27 Kilby St.,
Boston, Mass.

Buffalo Fertilizer & Chemical Works,
Buffalo, New York.

Chemical Ammoniate & Oil Co., N. Y.,
per Geo. A. Niles, Danielsonville, Ct.

Clark’s Cove Guano Co., New Bedford,
Mass.

Coe, E. Frank, 16 Burling Slip, New
York.

Collier White Lead & Oil Co., St. Louis,
Mo., by F. Ellsworth, Hartford, Ct.
Common Sense Fertilizer Co., Boston,

Mass.

Brand of Fertilizer,

Adams Market Bone Fertilizer,
‘ Fine Ground Bone.
Ground Bone.
A.A. Ammoniated Superphos
Pelican Bone Fertlhzeg' PhosphaiSy
Potato Fertilizer.
Corn t
Tobacco
Castor Pomace.
Kainit.
Muriate of Potash.
Ground Bone.
Superphosphate of Lime.
Ground Bone.
Stockbridge Grain Manure.
)2 Forage Crop Manure.
1 Vegetable i
Bowker’s Hill and Drill Phosphate.
3 Dissolved Bone.
i Fish and Potash.
3 Dry Fish.
4 Kainit.
Bradley’s Superphosphate.
B. D. Sea Fowl Guano.
Original Coe’s Superphosphate.
Complete Manure for Corn and Grain.
& Potatoes and Roob
Crops.
Circle Brand Bone and Potash.
Buffalo Ammoniated Bone Superphos=
phate.
Buffalo Potato, Hop and Tobacco Phoss
phate.
Buffalo Superphosphate [2].
Queen City Phosphate.
Pure Ground Bone.
Niles’ Special Fertilizer.

Great Planet “ A ” Brand.
Bay State Fertilizer.
Unicorn Ammoniated SuperphOSPhate’
Ammoniated Bone Superphosphate-
Alkaline Bone.

Excelsior Guano.

Ground Bone.

Ralston’s Potato Phosphate.
Castor Pomace.

Common Sense Fertilizer, No.

“

Peter Cooper’s Glue Factory, New York.

Bone Dust.

tthewson, Warrenville,

“and Peruvian Guano
, St., New York.

16 and 18 Exchange
'k City.

. 38 South Market St.,
Ik, N. J.

peth, L. I.
Milford, Ct.

er Co

Bndgeport Ct.
' Co., Greenpoint, L. T.

Pure Bone Phosphate.
Peruvian Guano Standard.

Sparrow’s Bone and Potash Phosphate.
i B. B. Phosphate.
Ground Bone.
Crescent Bone.
Standard Superphosphate.
Ammoniated Dissolved Bone.
Potato Fertilizer.
U. S. Phosphate.
Ground Bone.
Superphosphate.
Mapes Potato Manure.
Corn i
a OOmplete Manure (Light Soil).
H & (General use).

#  Tobacco & (Conn. Brand).
) ¥ “(for use with stems)
“  Complete *‘ (A Brand).

“  Nitrogenized Superphosphate.
¢ High Grade Superphosphate.
“  Fine Dissolved Bone.
* Muriate of Potash.
“  Nitrate of Soda.
“  Sulphate of Ammonia.
Acme Fertlllzer, No. 1.
No. 2.
I X. L. Ammoniated Superphosphate
Fish and Potash.
Raw Bone Phosphate.
Pure Ground Bone.
Standard Phosphate.
Chittenden’s Fish and Potash.
5 Ammoniated Bone Super-
phosphate.
Chittenden’s Complete Fertilizer.
Cooke’s Blood Guano.
Standard Superphosphate.

Peck Brothers’ Pure Ground Bone.
¢ Potash and Phosphoric Acid.”
Bone Fertilizer.
Ground Bone.
Preston’s Ammoniated Superphosphate
i Ground Bone.
i Fish Guano.
Nitrate of Soda.
Flsh and Potash, Plain Brand.
§ Crossed Brand.
Phosphate.
Extra Phosphate.
Dry Ground Fish.

8. Frank Cee).
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Firm.

Read & Co., 88 Wall St., New York.
Rogers & Hubbard Co., Middletown, Ct.

Russell Coe Fertilizer Co., 88 Wall St.,
New York. v .

Sanford, Chas., Redding Ridge, Ct.
Shoemaker, M. L. & Co., Philadelphia,
by F. Ellsworth, Hartford, Ct.

Slade, F. C., Oakville, Ct.
Sisson & Strong, North Lyme, Ct.

Smith, Edmund, South Canterbury, Ct.
St. Louis Lead & Oil Co., St. Louis, Mo.
Stearns & Co., 149 Front St., New York.

Thomson, Paul, 232 State St., Hartford.
Tropic Guano Co., Elizabethport, N. J.
Wilcox, L. & Co., Mystic Bridge, Ct.

Wilkinson & Co., 239 Center St., New
York.

Williams, Clark & Co., 101 Pearl St.,
New York.

EXPERIMENT STATION. 53

Brand of Fertiline. widely as possible for the guidance of purchasers

Those of the second class are charged for at
and their results are not published in a way to
,t.heir legitimate private use. The Station, how-
y reserves the liberty to use at discretion, for the
all results obtained in its laboratory, and in no
or into any privacy that will work against the

Farmers’ Friend Fertilizer,

Pure Raw Knuckle Bone A

Puge Raw Knuckle Bone Meal

Ground Bone AX. §

Bone Sawdust.

i Davidge's A.A. Ammoniateq
perphosphate.

Davidge’s Potato Manure,

3 Soluble Bone Phog
Ammoniated Superphosphate Phate;
Good-enough Phosphate.

icho Phosphate.

Swift Sure Superphosphate.
it ‘  Bone Meal.

Kainit.

Ground Bone.

Elizabethport Glue Works Ammoniateq
Superphosphate.

Ground Bone.

Castor Pomace.

Stearns’ Ammoniated Bone Superphos-
phate.

Eagle Brand Fish and Potash.

Ground Fish Guano.

Charter Oak Fertilizer.

XXX Guano.

Wilcox's Prepared Fertilizer.

] Acidulated Fish Guano.

1 Dry Ground Fish.

Wilkinson’s Ammoniated Superphos-

phate.

Americus Ammoniated Superphosphate.

o Potato Fertilizer.

¢ Bone Meal.

Royal Bone.

Acorn Brand Muriate of Potash.

A “  (German Potash Salts.

Fish and Potash.

Dry Ground Fish.

Bone and Potash.

Dried Blood.

Americus Tobacco Fertilizer.

Bone gy g

885, two hundred and fifty-six (256) samples of
ave been analyzed. Of these, 23 were examined for
s, and the remainder for the general use of the

ee samples analyzed for the public benefit have
by purchasers and consumers. The rest have been
gents of the Station who during the spring and
endeavored to visit all sections of the State, to
» more samf)les from every brand of fertiliz.er offered
State, and to take them from the stock of dealers
es as well as from centers of trade.

n agents are instructed when drawing samples to
t three packages of each brand of goods in every
the number of packages is large, to take a portion
enth one, by means of a sampling tube, which with-
on or core through the entire length of the package.
t care is necessary in sampling fertilizers that the
taken shall accurately represent the whole stock
it is drawn. Otherwise serious injustice may be

ANALYSES OF

In respect to its terms, the Station makes two classes of analy=
ses of fertilizers and fertilizing materials: the first for the benefit
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

* The matter of this and several subsequent pages, explanatory of the sampling

and valuation of fertilizers, is copied, wi

ol
the Report for 1885. This repetition appears to be necessary for the usé _
readers who have not seen former Reports.

drawing them.

none the less desives the codperation of farmers
' clubs in calling attention to new brands of fertil-
ecuring samples of all goods offered for sale. All

FERTILIZERS.*

as

th a few appropriate alterations, fro
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§ ¢ o fine, uniform and moist or coherent article, a but-
THE CONNECGTIGUT .

- tin-tube, like a dipper handle, put well down into
in a good number of places, will give a fair sample
se. With dry, coarse articles, such as ground bone,
ple to be a separation of coarse and fine parts on hand-
rticles put up in bags or common barrels may become
outside. It isin these cases absolutely necessary to
; hly the coarse and fine, the dry and the moist por-
sampling. Otherwise the analysis will certainly mis-
, article whose value it is intended to fix.

ity sent should not be too small. When the material
form, and has been carefully sampled, a pint may
nt otherwise and especially in the case of ground
nust be mechanically analyzed, the sample should not

AGRICULTURAL EXPERIMENT STATION

INSTRUCTIONS FOR SAMPLING. COMMERCIAL FERTILIZERg

The valuation of a high-priced Fertilizer requires the amgyus,
per cent. of its principal fertilizing elements to be known, C}Il N
ical analysis of a small sample, so taken as to fairly I‘epreseHi .'
large lot, will show the composition of the lot. The subjoin
instructions, if faithfully followed, will insure a fair sam
Especial care should be observed that the sample neither gali) 1
nor loses moisture during the sampling or sending, as may eaSil
happen in extremes of weather, or from even a short exposure .
sun and wind, or from keeping in a poorly closed ves 1 T i

g ping pogany vessel. ! portant that samples for analysis should be taken
o L P"OYlde a tea gl g large papers, and for each sample a s when the fertilizer is purchased, and immediately dis-
glaﬁil frullt-czn 011' tin box, holding about one quart, that can be e Station. Moist fish, blood 01,' cotton seed meal will
lgﬁ. %rzioiese :rl :01 be 01193“ and dry. se and lose ammonia, if bottled and kept in a warm
gh separately af‘,'east three (3) average packages (bar~ phosphates containing much nitrogen will suffer
rzls ‘?1]-? bags) of the .fet:tlhzer, and enter these actual weights in v I;o]uble phosphoric acid under similar circum-
t Z. OO;rI:l tf}?; d‘;scc;l)tlonb(’f Sample.” . . of the moist fertilizers will lose water unless
P packages that have been weighed, and mix well ed. but some of the grades of potash salts will
together the contents of each, down to one-half its depth, emnty- j m.’ o m the air and gecome a slumpy mass if not
ing out upon a clean floor if needful, and crushing any soft, moist L O:ec:o(;n y 2 '
lumps in order to facilitate mixture, but leaving hard, dry lumps noes i et{] sition of a sample not suitably pre-
}mbroken., 80 that the samlp_le shall exhibit the texture and mechan= : i;ﬁda:ec;:;,poconclusions frosl its analySiSY I:md
ical condition of the»fertlhzer. injustice either to the manufacturer or to the con-
4. Take out five (5) equal cupfulls from different parts of the
mixed portions of each package. Pour them (15 in all) one over
another upon a paper, intermix again thoroughly but quickly t0
avoid loss or gain of moisture, fill a can or box from this mixture,
close tightly, label plainly, and send, charges prepaid, to
Tue CoxN. AGRICULTURAL EXPERIMENT STATION,
New Haven, Conne

s often happens that a purchaser on laying in a stock
decides that he will not then trouble the Station to
goods he has obtained, but will set aside samples
send for examination in case the crops report ad-
their quality. It is always better to send all sam-
> to the Station, where they can be directly analyzed
d that they will keep without chemical change.

Instructions for Sampling, the Station furnishes a
or Description of Sample, a copy of which is here

The foregoing instructions may be over-nice in some cases, P4%
they are not intended to take the place of good sense on the P”‘rt
of those who are interested in learning the true composition of &

fertilizer. Any method of operating that will yield a fair sampé
is good enough.
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of any sample of fertilizer from the open market,
 «Torm for Description which accompanies it is
tion’s Record of Analyses, and remains there as a
he authenticity of the sample and for the fact thatit
fairly, or, at least, under suitable instructions. It
Wt to insure that manufacturers and dealers shall not
, the publication of analyses made on material that
ctly represent what they have put upon the market.
. for Description,” when properly filled out, also,
the data of cost, weight, etc., of a fertilizer which
for making, with help of the analysis, a valuation
ng elements, and estimating the fairness of its
Neglect to give full particulars occasions the
trouble, and it is evident that want of accuracy in
e description may work injustice to the manufac-
ers, as well as mislead consumers. It is especially
at the brand of a fertilizér and its selling price
ctly given. The price should be that actually
e dealer of whom it is bought, and if the article be
New York or other distant market, that fact should
the cost at the nearest point to the consumer, on
‘should be reported also.

when possible, ton prices should be given, and if

sk of Partiblams b by an article is only by smaller quantities, that fact
BT AR R R R SRR R s - - < istinetly mentioned.

THE CONNECTICUT
AGRICULTURAL EXPERIMENT STATION

NEw HaveN, CoNN.

ForM For DESCRIPTION OF SAMPLE.

Station Nq ........... Rec’d at Station,.....__._____._ 18

Each sa.mple of Fertilizer sent for gratuitous analysis must be
accompanied by one of these Forms, with the blanks below filled .
out fully and legibly. ‘

The filled out Form, if wrapped up with the sample, will serve.
as a label. ’

Send with each sample a specimen of any printed circular,;

_pamphlfat, analysis or statement that accompanies the fertilizer or
1s used in its sale.

analyzed as promptly as possible in the order in
o received. As soon as an analysis is completed a
sent to the party who furnished the sample and also
facturer, in order that there may be opportunity for
protest, if desirable, before the results are pub-
ulletin.

nalysis there is sent to-he party furnishing the sam-
page of “ Explanations,” intended to embody the
data upon which the valuation of fertilizers is

Name and address of Manufacturer,

Name and address of Dealer from whose stock this sample i$
e e e e L S G
Date of taking this sample,. ... ___.____._....._.. :___ R
Selling price per ton or hundred, bag or barrel,. ... . _...---=
Selling weight claimed for each package weighed,

Actual weight of packages opened,

H l. 3 . . 5 243
erc write a copy of any analysis or guaranteed compositio™

that is fixed to the packages. nations are essential to a correct understanding of

at are given on subsequent pages, and are, there-
ed here, as follows:

Signature and P. O. address of person taking anfl sending th®
sample.
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ke,tigation tends to show that soluble and reverted

d are on the whole about equally valuable as

ad of nearly equal commercial value. In some cases,

oluble gives better results on crops, in others the re-

erior. In most instances there is probably little to

them.

osphoric acid implies various phosphates not soluble

amonium citrate. In some cases the phosphoric acid

ble to be readily available as plant food. Thisis espe-

anada Apatite. Bone black, bone-ash, South Caro-

d Navassa Phosphate when in coarse powder are

little repute as fertilizers though good results are

reported from their use. When very finely pulverized

ey more often act well, especially in connection with

of decaying vegetable matters. The phosphate of

s nearly insoluble, because of the animal matter-of the

envelopes it; but when the latter decays in the soil,

s remains in essentially the “reverted” form.

nifies the substance known in chemistry as potassium
 is the valuable fertilizing ingredient of * potashes 2
salts.” It should be soluble in water and is most
form of sulphate, and cheapest in the shape of
sium chloride).

tion of a Fertilizer, as practised at this Station, sig-
g the worth in money or trade-value, of its JSertilizing
This value, it should be remembered, is not neces-
tional to its fertilizing effects in any special case.
me, stable manure and nearly all of the less expensive
have variable prices, which bear no close relation to
al composition, but guanos, superphosphates and
icles, for which $30 to $60 per ton are paid, depend
their trade-value on the three substances, nitrogen,
acid and potash, which are comparatively costly and
ce. The money-value per pound of these ingredients
from the current market prices of the standard
h furnish them to commerce.

Imer, in estimating the reasonable price to pay for
ertilizers, should add to the Zrade Value of the above-
edients, a suitable margin for the expenses of manu-
and for the convenience or other advantage inciden-

ExrraNATIONS CONCERNING THE ANALYSIS OF FERTILIZE,
THE VALUATION OF THEIR AcTIVE INGREDIENTS,

S ANp

Revisep.

Nitr(.)gen is commercially the most valuable fertilizing ¢lement,
Organic nitrogen is the nitrogen of animal and vegetable mattopg
Some forms of organic nitrogen, as those of blood and meat a!‘
highly active as fertilizers; others, as found in leather and ,pe;e
are comparatively slow in their effect on vegetation, unless thesé
matters are chemically disintegrated. Ammonia and nitric acid
are results of the decay of organic nitrogen in the soil and manure
heap, and are the most active forms of Nitrogen. They occur in
commerce—the former in sulphate of ammonia, the latter in nitrate
of soda. 17 parts of ammonia or 66 parts of pure sulphate of am-
monia contain 14 parts of nitrogen. 85 parts of pure nitrate of
soda also contain 14 parts of nitrogen. -
Soluble Phosphoric acid implies phosphoric acid or phosphates'
tlllat are freely soluble in water. It is the characteristic ingre-
dient of Superphosphates, in which it is produced, by acting on
“insoluble” or “reverted” phosphates, with oil of vitriol. Once
well incorporated with the soil it gradually becomes reverted
phosphoric acid.
Reverted (reduced or precipitated) Phosphoric acid means
strictly, phosphoric acid that was once easily soluble in water
but from chemical change has become insoluble in that liquid-
In present usage the term signifies the phosphoric acid (of various
p_hosphates) that is freely taken up by strong solution of ammo=
nium citrate, which is therefore used in analysis to determine its
quantity. “Reverted phosphoric acid” implies phosphates thab
are readily assimilated by crops.
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The average Trade-values or retail cost in market, pey
of the ordinarily occurring forms of 'riitrogen, pbospho,r'per1 Poung
potash, as found in the New England, New York and \l’C w1 ang
markets, are as follows :— B o T ew Jorsgy

; These Trade-values were agreed upon by the Experime
tions of Connecticut, New Jersey and Massachusett fnLnt Stal
their several States during 1885. e

TraA / F :
DE VALUES oF FErriLiZING INGREDIENTS IN Raw
MaTERIALS AND CHEMICALS FOR 1885,

Cents per 1p, )

Nitrogen in ammonia salts_ ... ______
L innitrates._--.--._._____-:“"""“; ----------- 18
Org‘e:nic nitrogen in dried and fine groun.d- és-sl;:::::- .- ---------- i:
“ "‘L 1‘11 guanos, dried and fine ground blood and mea—c 18
i 7 .m cotton seed, linseed meal and in castor pomace 18

in fine ground bone.__. ..

L, 8 S T AR IR £t 5 e e i
H 5 in medium bone...,.::::: ---------------- %
:“ # in coarse medium bone__-_-_v___.__.—. ---- e lli
i in coarse bone, horn shavings, hair and fish scrap 18

Phosphoric acid, soluble in water
¥ “  soluble in ammonium citrate®*____. ___ ... 8
insoluble, in dry fine ground fish and in ﬁn-e_b-o-n-é 6
in ﬁnemediumbone..._.._........4Y 5

in medium bone 5

in coarse medium bone
in coarse bone

in fine ground rock phosph 2

Potash as high grade sulphate. . _-l.j _________ S ;
# R R T 4%
i AN BN SR R L j‘
..................... 4

The abox.re trade-values are the figures at which on Ma;'ch 1st
the respective ingredients could be bought at retail for cash in
our markets, in the raw materials which are the regular source, of
supply. ‘They also correspond to the average wholesale prices
for the six months ending March 1st, plus agout 20 per cent. it
case of goods for which we have wholesale quotationsp The val*
uatxo.ns obtained by use of the above figures will b.e found 0

* Dissolved from 2 grams of the unground phosphate previously extracted with
pure water, by 100 c.c. neutral solution of Ammonium Citrate, sp. gr. 1.09, it $

Tmutes, a‘,f 65° C., with agitation once in five minutes. Commonly called
reverted” or *‘ backgone '’ Phosphoric Acid.

of Ammonis,

\
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__:th the reasonable retail price in case of standard raw

a8 i—

Azotin,

Dry Ground Fish,
Cotton Seed,
Castor Pomace,

Bone,
Ground So. Car. Rock.

25 IN SUPERPHOSPHATES, SpECIATL. MANURES AND
1xED FERTILIZERS OF Hricu GRADES.

nic  Nitrogen in these classes of goods is reck-

highest figure laid down in the Trade-Values of

pgredients in Raw Materials, namely 18 cents per

o assumed that the organic nitrogen is derived from

es, viz: bone, blood, animal matter, Peruvian guano

ly good forms and not from leather, shoddy, hair or

inferior forms of vegetable matter, unless the con-
tained.

Phosphoric acid is reckoned at 4 cents, it being
t is from bone or similar source and not from rock
ess found otherwise. In this latter form the insol-
acid is worth commercially only 2 cents per pound
f as much as if from fine bone. Potash is rated at 4%
ent chlorine is present in the fertilizer to combine
ke muriate. If there is more Potash present than
with the chlorine, then this excess of Potash is reck-

ses the valuation of the Ingredients in Superphos-

L pecials falls below the retail price of these goods.

between the two figures, represents the manufac-
for converting raw materials into manufactured
charges are for grinding and mixing, bagging or

age and transportation, commission to agents and
' credits, interest on investment, bad debts, and

e average selling price of Ammoniated Superphos-
Fuanos was $37.60, the average valuation was $30.47,
fence $7.13—an advance of 23.4 per cent. on the
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nd-named use of valuation, frequent changes of the
disadvantageous, because two fertilizers. canno};
‘as to their relative money-worth, when their valu-
aced from different data.
> leads to the conclusion that the trade-values adopted
ng of a year should be adhered to as nearl}T. as pos-
hout the year, notice being taken of considerable
he market, in order that due allowance may be made

valuation and on the wholesale cost of the fertilizing
the raw materials.

In case of Specials the average - cost was $44.80, the aVeradl
valuation $38.70, and the difference $6.10 or less than 16.9 3
cent. advance on the valuation. . ‘

To obtain the Valuationsof a Fertilizer (i. e. the money-yop
of its fertilizing ingredients), we multiply the pounds Per ton op
Nitrogen, etc., by the trade-value per pound. We thus get the
valuaes per ton of the several ingredients, and adding them toe
gether we obtain the total valuation per ton.

In case of Ground Bone, the fineness of the sample is gradegq
by sifting, and 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 tJsth of that product, multiplying it by the
trade-value per pound of nitrogen in that grade, and taking thig
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 Valuation of the sample of bone.

The uses of the < Valuation® are twofold : .

1, To show whether a given lot or brand of fertilizer is worth,,
as a commodity of trade, what it costs. If the selling price is not
higher than the valuation, the purchaser may be quite sure that
the price is reasonable. If the selling price is several dollars

per ton more than the valuation, it may still be a fair price ; bub:
in proportion as the cost per ton exceeds the valuation there i$
reason to doubt the economy of its purchase.

2, Comparisons of the valuations and selling prices of a num=
ber of similar fertilizers will generally indicate fairly which is the:

elemen‘:s 3

wral value of a fertilizer is measured by the benefit
m its use, and depends upon its fertilizing effect, or
ng power. As a broad, general ru.le, it is true that
o, superphosphates, fish-scraps, dried 13100f1, potash
. etc., have a high agricultural value which is related
evalue, and to a degree determines the latter value.
has many exceptions, and in particular instances the
cannot always be expected to fix or even to indicate
ural value. Fertilizing effect depends largely upon
d weather, and as these vary from place to place, and
year, it cannot be foretold or estimated except by
' past experience, and then only in a general and

SSIFICATION OF THE FERTILIZERS ANALYZED.

izers and manurial waste products analyzed at the
oratory from November 1st, 1884, to November Ist,

as follows :

ate Rock, - - - - - 1

best for the money. phatic Guano, 3 3 i A
But the valuation is not to be too literally construed, for analy= tated Phosphate of-kime, - 1
sis cannot always decide accurately what is the form of nitrogeds ‘phosphates (plain), - : ; e
etc., while the mechanical condition of a fertilizer is an item whos® phosphates [ammoniated] and Guanos, - 100
influence cannot always be rightly expressed or appreciated. phosphates and other fertilizers, home-made, 13
"For the above first-named purpose of valuation, the trade-va_lues al Manures, 7 4 3 gt
of the fertilizing elements which are employed in the computatlons ' Manures, : : £ ; % el
should be as exact as possible, and should be frequently correct® 1 : - : > ' ; 3
to follow the changes of the market. ] : round Fish, < g 5 F SIS
Blood - ~ f } i

and Tankage, - - - 1
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Peat and Offal, ! - -, - .

Buffalo Horn Dust, - . Ll < N ?
Nitrates, - - SRR IR - N 2
Sulphate of Ammonia, SHESTR - - 4
Cotton Seed, - - - - - 1
Potash Salts, “ . - -1

Cotton Hull Ashes, - - - . 9
Tobacco Stems, - - - - : 1
Tobacco Stems and Bone, - - - g 1
Tobacco Dust, - - - - - 1
Wool Waste, - - - £ - 1
Gas House Refuse, - - . 2 1
Chloride of Lime, - - - : - 1
Shell Lime, - - - - - : 1
Marine Mud, - - z : 2 9
Decomposed Rock Weed, - - - = 1
“Sea Lettuce,” - ! L 5 < 1
Swamp muck or Peat, - - - L 2
Cave Guano, - - . : = 1
Ground Horn and Hoof, ! & . - - 1
Leather Extracted by Benzine, - - - 1

Of these 23 were samples analyzed for private parties and are

not further noticed in these pages.

The remaining analyses are given in detail so far as they have
any general interest, with such discussion as may make them

. more serviceable:

ProspraTIc GUaNo,

15%8. Bolivian Guarno. Imported by the Quinnipiac Fertilizer
Sampled by J. P. Little, Columbia, from his
own stock. Guaranteed 16 per cent. Phosphoric acid. Cost

Co., New London.

$30.00 per ton.

ANALYSIS.
Phosphoric Acid, soluble in ammonium citrate*________ 5.37
Phosphoric Acid, insoluble 4 a4 11.87

The material contains only traces of nitrogen,
* See foot note, page 60.

EXPERIMENT STATION. 65

PRECIPITATED ProsPHATE oF LIME.

of New York
ANALYSIS.
_____________________ 36.30
hition (combmed Wba;ter) .................... f; :
o PR R S R g B s S S it
T;ﬁi,s Zl(:isfleu;: meonium Citl:::lte _________ 2?2(2)
Acid, insoluble in AR e R S 261”

d

IN (NON-NITROGENOUS) SUPERPHOSPHATES.

ing table are given six analyses of ferti]izerfg o.f th?s
prices at which they have been sold at retail in this
Z‘i;.nl]).y the manufacturer that the retail ‘price of
ecticut should be $30.00. Mr. Meeker writes that
‘parties in New Preston who offer the gqods at $33
- Similar discrepancies have been noted in the case
2 saméles 1491 and 1494 which contain some

igning no value to reverted z?,nd insoluble phos-

luble phosphoric acid has cost in these goods from

S per pound, an average of 9 cents.

everted at 8 cents and insoluble at 2 cents per pound,
phosphoric acid has cost from 7.1 to 9.1 cents per
ge of 8.4 cents. . ' g
g analyses, made af this Station during the year, o

from South Carolina rock will show the generajl
material which is now most largely used in this
is in the manufacture of ammoniated superphos-

16.33 17.15
11.89 10.76 9.94%1333
A4 148 2320 178 143 1.13 -
phoric Acid, .09 .20 1.07 .06 000 .03 8

otic Acid,_16.81 15.92 15.37 13.13

12.19 11.70 14.15
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AMMONIATED SUPERPHOSPHATES AND GuaNog

This class includes all superphosphdtes containin
(except such as are compounded for- special crops
“special manures,”) also Peruvian guano and fish fe;t
have been acidulated and mixed with potash salts
of dry ground fish will be considered by themselv.es

In considering the tables of analyses of ammoniat.ed s
phates the following points require special notice, :

1) Guarantees. Of the sixty analyses there are two whi
show the goods to be below the guarantee in every paJ'LicuIWhK'3
four cases the goods are below guarantee in two particalr &
three are below guarantee as regards a single ingredient : ;l"s’
the remainder, 86 per cent. of the whole number are,;x) o

guarantee in all respects. (In several instances the g,uarante: ‘;

not given.) This showing is decidedly bett
previous year. # il “3

g nitl‘()ge
,t'he SO-cal]e
ilizers Which

The ana]ySe&

Perphog.

. In some  cases manufacturers have guaranteed “ammonia?®
instead of mitrogen, and “sulphate of potash” without statin
the equivalent actual potash (K,0). Such statements are ini
measure misleading and do not meet the legal requirement »
2.) Cost and Valuation : .
Excluding the Common Sense Fertilizer, No. 2, and the two
samples of Charter Oak Fertilizer, in which the va,luation is less
than half the cost and the actual composition does not come up to .
the guarantee; the average cost of the 55 Superphosphates was
$37.60, the average valuation $30.47, the difference $7.13 or 23.4
per c"ant. of the valuation. The valuation, as has been explained,
s designed to cover only retail cost of raw materials and does not

, Blizabethport,|Usher & Tinker, Plainville.

ano Co., New York.

Tropic Guano Co.

N. J.
Williams, Clark & Co., 101 Pearl(R. B. Bradley & Co.,New Haven.

EXPERIMENT STATION.

St., New York.

T. R. Atwood, Newington.

J. P. Little.

Station Agent.

Green’s

Jennings,

Farms.
Station Agent.

‘
‘“

Oliver Brainard, East Hamp-

ton.
Station Agent.

69

L

8. J. Hall, Meriden.

National Fertilizer Co., Bridge-|J. S. Kirkham, Newington.

Clark & Co., 101 Pearl|J. P. Little, Columbia.

port.
Williams,

New York.

1

St.

A. R. Russell & Co., Meriden.

phia, Penn.
Williams, Clark &

Co., 101 Pearl|E. M. Jennings, Green’s Farms. Austin

)

St.. New York.
-|B. Frank Coe, 16 Burling Slip,|J. P. Barstow, Norwich.

) Formula & Peruvian Gu- Mapes’ Branch, Hartford.

Co., 158 Front St., N. Y.
C. Meyer, Jr., Maspeth, L. L.

New York.
David B. Dickenson,

ano

Middle Had-|Manufacturer.

dam.
Buftalo

,|Geo. A. Niles, Danielsonville.

Chemical & Fertilizer|S. E. Case, New Hartford.

Works, Buffalo, N. Y.
Chemical Ammoniate & Oil Co.

Brooklyn, N. Y.

cover cost of mixing, handling and selling. The 23.4 per cent.
should represent the average cost of these last named items plus
any profit which the manufacturer may have made. ‘

The' <'30st of mixing, handling and selling, and also profits aré
as legitimate and necessary items as cost of raw materials, conse-
quently that cost should exceed the Station valuation is leg’itimaw
and necessary. That a fertilizer has a valuation higher than its
cost does not prove that the manufacturer has lost money oOn it2 8
nor does the fact that another is sold at a price far above valud-
tion prove that the charge is exorbitant and covers a large profit-
The cost of mixed fertilizers like that of most other things 1%

Lime.

phate.

hosphate.

Gen-| Mapes

niated Bone Superphosphate.

eral Use.

phate [2].

largely governed by cost of production, and as a rule those firm$
which have the best facilities for getting their raw materials a0

1490 (XXX Guano.

1357 |Americus Superphosphate.

1365 |Lister's Standard Superphosphate of Lister Bros., Newark, N. J.

1540 |Chittenden’s Fish and Potash.

1576 |Americus Superphosphate.

1362 |Shoemaker’s Swift Sure Superphos- M. L. Shoemaker & Co., Philadel-|F. Kllsworth, Hartford.

1369 |Americus Superp

1414 |E. Frank Coe's High Grade Ammo

1455 |Mapes’ Complete Manure for

1388 |Acme Fertilizer, No. 2.

1582 |Dickenson’s Bone Phosphate.

1510 |Buffalo Fertilizer Works’ Superphos-

1434 |Niles’ Special Fertilizer.
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THE CONNECTICUT AGRICULTURAT, EXPERIMENT STATION.

sell at prices least above valuation and

s 2R B % 8 F83=ww will
‘uopBNY SR TERORE Sl Oy L iy onn S L ing, s
‘ oo i o Dl 223%3: i fair p profit. Of course this rule does not hold when
s : raay f making war
; xury of ma
5 SR NE S e oy 3‘% as indulge in the expensive lllu y oy g
[Bodfamimmesil £ S Ad 8 & S8R Zogon by reducing prices so as to allow no p vl th
: 2 cases the valuation is more than
| =) [=) [} SO oo e tlced that 1n two
| =732 23 5 5 5% SHE luation is less than $5.00 below cost, in 24
Tawtmyle 2’ G5 B85 8 & g9sgss cases valu . B $10 and $15
| = : NS 5 and $10 below, and in 14 between
\ S S 2 2 % S oo
[ W kbt 5 Sa S S ISP S desire that their
. s el manufacturers mostly appear to de
i ) 3 38 23 % 8 B R : tailed at a uniform rate throughout the State,
& punog DB SR ) Sl el (et S o] iR  re T TR B ) 0
S o pumetimes happens a local dealer by ;
! i S S T .
| ot Sal R E §§§§ 3 pr reports a prlce in advance of that comsmo y
A R B seol Tisol s U NI n
( 2 s ' e L manufacturer is aggrieved to find in the tatio
: R SR EERER \ his goods are reported as dearer than he in-
b g . ey > ” > >~ B his g
+H o woe e e :
‘ 3 punog , e
{ :
' Ty i i t he has
‘ v SR §a § § '3 :o%o' er is also made unhappy by ﬁndlr.lg ttl}11a i
5 -UBIR b 10 S & : ! s : » ! e e
§ } R : B ARREES rand of superphosphate a higher pri
= : -+ — ®© = VMO MO D00
= . (] —~ o o r=r -ﬂN;‘{Lﬁ._ocx:mczla. i tlve
AL R i e n gives what information it is able to gather rela z
=3 10, — § ' 2
: i © oo oHE and will use its best efforts to fully represent t
) erquriosuy o0 N Vi ), GRS B e i :
I wing of Samples.
on e~ X010 o= ; ;
wson |3 A B T R STAnS mples under discussion were drawn by others than
M = s W NN — !
1 3 ents. A number of analyses of samples so ((iiraw
= —-© ‘ :
o el gg 33 nitted from the report because there was goo ) 1'e2:l
c = 2
wl §5 oSS SSYESE 8 that they were not properly taken and a publishe
o v N S D = o ke 1 ‘t.es
|pomEzmy | & §8 I & IIJESS (R ¢ : e T
£ TR 8 6N 68 & W SQNSSS sample improperly taken works injury o I;t g
§ Puaso. ' Sie% B BIE SERSET SR 18 sometimes made that the whole annu_a (Zu P iy
Z . . . '_: 3 ‘- . . '_: . . - PR | 5 : . ana
SRR T T T f goods is judged by the results of a singie y
N T 3 8y N ' ; : P . ; 3 : :
| % :g: CERLELE B RERE | :% Or may not be a fair representative. ; i
S e A s e ;s A < i ; ean
i R 212 of the question for the Station with its present m
g fiA R 5 'k done on fertilizers, by
| ¢ e RERRLE Y more than deuble the wor i
. o ‘o ' | o .1 B :
: B s SR USlig 7§;2§§ ger number of analyses. Another plan whic
< (oA :(D’,‘ ' s ' : el |£ et Qo . il : ri g
. = 2 SRR D in FUEEE e | tWo or three cases this year is to draw a O};
F o= =i Vegu e 8 S o g .
: g SGERES S, h brand as possible and make a careful mlxtureh
5 18 IRE i Ex g i _ { is mixture then
: E’é PECRERE EEggs B.-%3 08 of each sample. The analysis of thxslmlx P
I @ BRI &= 12 . : ‘ i
3 gg’ﬂ‘&?%g i ?gséﬁgv"?é‘%jg‘ e average of a large number of analyse
oo SRS twdgwg.S 2 O
828 ST 5E5EE e ny 855" 1ples,
l:!.::Eggﬂxﬂ.ﬁé.ﬁg:gzﬁﬁgﬁgﬂéz‘} ' .
.Stﬁ$a-5~§5.§im5m'§fé'§8ﬁgifsz[ te :—below are given b
e e 2223 ‘of a mixture of 2 samples of H. J. Baker’s Pelica
o X 2
g % EF 25 Z E 3Rl 223 Y : t Winsted, cost $35, and one at
‘0N uonBls 8 12 B ww s e MO B ohe drawn a 4
T e e e o e e i
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Ll!:chﬁeld, cost $33. The manufacturer writes that « '

grlce ::1” th’l,'ough Connecticutsshould be $32.50 as publi lth(ei N

amphlets.” Guaranteed nit —Avai o I og

gyt nitrogen 1.85 Available phos. agiq g
2. Analysis of a mixture of 2 8

: ’ : amples of H. J. Bakep ’

Ammoniated Superphosphate ; one drawn in West Cor(:“s 111\

ra

, costs about two and a half times as much as its

Standard Peruvian Guano. Sold by Hurtado &
Exchange Place, New York. From stock of
Gardiner, Middletown. Sample drawn by Sta-

other in Lit _
i chfield. Cost of each $37.50. Guaranteed nity, the A
; 31_1& vailable ])hOS. acid 10—Potash 2. mtl‘og‘ PR Found. Guaranteed.
A 9 . naIySlS of a mixture of % Samples of Williams al o B, . -l mm e m T T .44 7.41
mericus Ammoniated Superphosphate drawn i » Ulark & Cotg osphoric Acid, - - - -« =~ -c-==m T 3.18
NowidMilford Bast €anaailwiW ashi wn in New Londoy T 3.58
Cs ’ i aShlngton Depot Danbur ' Phosphoric Acid 4.48
anaan and East Haddam. C . : ry, Ney hosp T e R e g T
$35. $38. §35. G » Cost prices were $10, $37, $36, $38 R 11.84  13.00
, $38,835. Guaranteed nitrogen 1.65—Available pl > $38 T 1.87 2.00
—Potash 2. phos. acid 9 8
R $65.00
Pelican A.A. e ] T
. . N, . ; i
Nitrogen, .- «oo oo pipit phosphate.  phate. in the usual way, the valuation of this article
Soluble Phosphoric Acid, _______:: 9:50 1?23 IE'TG 48. ;
?evirtlf;l Phosphoric Acid,........ 1.15 54 l'zi o its valuation, Messrs. Hurtado & Co. write, under
nso! i : i o e .
Potaslll] P K RO SO a1 s 38 11 81 9,1885: “The Chilian government fixes the prices
o R R s A 2.86 2.62 2.71  per unit of nitrogen and 4 shillings sixpence per
Average Valuation per ton, -....... 3 ric acid in the ton of 2240 ounds. However ex-
d $30.27 $34.01 $34.75 P
gures may be, the goods cannot be purchased any

believe that some mention of it could be made in
the cost of the raw material, which is higher than
therefore the valuation of our goods, based on the
of other and cheaper articles, does not seem to us
ne. We notice that a different valuation is placed
n of coarse bone, hair and fish scraps than upon
and ammonia salts, because the latter command a

=i
4. Certain analyses call for special notice.

Miles I. X. L. S -
salo: uperphosphate 1498 was bought at an auction

] 86 1402 Saml)le e e ( ) ]llﬂde
5 and are S Of Lh 't
‘ Chart T ak Fel tlllzer

A more complete analysis of 1452 is as follows :—

PR bR S 2 300 LIALN
e e 2.54
igj;gd,niﬂ;j‘: ------------------------- 33.51 e price; the same should apply to Peruvian
(Containing 1.18 per ot -I;Itr-uge-u; """""""""" 12.70 b4l |
Phosphoric Acid, ... ... § per unit in ton of 2240 pounds nitrogen costs
I R T T ii’;’ er pound. Phosphoric acid at 4 shillings sixpence the
Other matters (by difference,) - _.... . do AR S l;g) 4 cents per pound. These are wholesale prices in Chili;
o ce here would raise these figures very considerably
100.00 t that our schedule of valuations applied to genuine

0 without any explanation would be unfair to the
ould serve the purpose however of comparing Peru-
ith other commercial fertilizers, on a money basis,
gest at once the question whether it would pay to
the Chilian government put such a high price

More th fif . i
an three-fifths of this “fertilizer” is made up of sand

and water ItS cost 1s nr e one ]l‘
. 1
ore tha«n thl e aﬂd 'Llf tlmes lt

The «“C A
twiceea (/om}rlnon .Sense” Eel'tlllzex- D, 1410, costs more than
s much as its valuation and the “ Common Seénse” Fertili
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Genuine Peruvian Guano is understood.to contain a con
portion of nitrogen as uric acid and urates of the alkalie
are not readily soluble in water. The uric acid can be ve,
ily detected even when present. in minute quantity, Gy &
Peruvian Guano contains also a small amount of su s
2-3 per cent, on the averager .

The sample of “ No. I Standard Peruvian Guano” 15(( contais
no trace of uric acid, more than 84 per cent. of the nitrogen ial
is in the form of ammonia salts readily soluble in water, 3

Sldera X

angd -

contains 13.67 per cent. of sulphuric acid soluble in water, Tt hae
the color and somewhat the odor of Peruvian Guano, but iy ,
judgment is not wholly that, but a mixture of some génui

guano with considerable sulphate of ammonia and possibly othe
materials.

In the next table are given eight analyses of ¢ Manufactur.

ers’ Samples.” The Station is required to “cause one or mor

analyses of each fertilizer to be made and published annually.”
Its agents have not succeeded in obtaining samples of certain
brands from the retail market, and it is therefore obliged to

analyze the samples which have been sent by the manufacturers

For more convenient reference the various brands of Fish an
Potash are tabulated by themselves on page 82. Their avera
cost has been $36.70, average valuation $26.64, and differenc
between the two is 85§ per cent. of the valuation. They hav

therefore been more expensive fertilizers than other superphos:

phates.

A STATEMENT.

In April last a supply of a fertilizer was sent to several agents
in this State for sale, from one of whom samples were drawn by
the Station and analyzed. The analyses showed the goods to be
well above the manufacturer’s minimum guarantee. They were
reported to the manufacturer who claimed that a mistake had
been made in the grade of goods shipped and that the gl‘ade"

shown by the analyses was not as high as was expected and 07
tended for the Connecticut trade. He requested the analyses to
be withheld from publication and promised to immediately with=

draw the goods from the State. The Executive Committee, at &
meeting held April 17th, ordered the analyses to be withhel
from publication and this statement to be published in the
Annual Report.

S, Ml

1phuric aciq

EXPERIMENT STATION.
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155%|Bradley’s B. D. Sea-Fowl Guano. ...

|

Potash - - ccomeiceccccecman

Phosphate . == ciiccemicames

phate -oace e Tu TS

1558|Bradley’s * Circle Brand” Bone and

1552|Buffalo Fertilizer Co’s Q‘fleen City

1562|G. H. Harris' Pure Bone Phosphate-

1553 Shoemaker’s Good-enough Phosph. -

1559|Shoemaker’s Echo Phosphate .-~

1556/Sparrow’s B. B. Phosphate ... _-

1554|Wilkinson's Ammoniated Superphos-

81
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ety ;g; ol R B s 3 S8 o o ] HoME-MIXED FERTILIZ.ERS. )
e e S - R T e R B are two analyses of a home-mixed fertilizer prepared
ind L. -V - ebb, of Hamden. The ingredients used and their
e o © ¢ v
seo 0| B T R 888°8 8 28538
SEURHIAL 1) Y ;o:; é,; R acid phosphate @ $28.00 per ton . _____. $168.00
= - = . muriate potash @ 1.8 cts. perlb. .. __________. e
B L R R I~ S g g 2 8§ 3 3 o sulphate of ammonia @ 3% cts per 1b. ._..__.___ 132.73
swsiimc | = ™ St ® 13 LSS oht bills to New Haven ... ______c_.______. 15.15
&% &
5 $393.64
— ™~ o o < 0 (=3 3 . :
;p;‘;{if{u‘f}{"ﬁ S e il =2 § ‘E §- v § 8 ser ton for the goods in New Haven, unmixed
it 7 P b 5 6 o = < il .
% & samples, 1481 and 1489, were drawn by different
- m times. With the analyses is given the calcu-
s 3 5 8 3 &8 85 6,88 € 8 12 3 ,ﬁ't.erentf L o i-, gl i
soudruumd | = S @ e I I tion of the mixture derived from analyses made a
e of the materials used :
SOuSL 2 0 ¢ 3 =2 g8 2 8 2 88 Calculatgd. 1481, 1489,
L P e L - B TP B . 4.19 4.07 430
: el s Phosphoric Acid. ... 1.7
e ¥ o o o © ety R .. d Phosphoric Acid ___.___. Jo q1 Ja
T PN R e R R s Sl S e R ble Phosphoric Acid ... e .25 S
% % osphoric Acid ... 12.28 12.73 12.73
________________________ 10.61 10.50 10.23
: ZomEes B H0 a3 5 oz A
'AA‘? }]()Naﬂ b S T S v o &N o o ' ol Sl tion. . ..o $45.91 46.10 46.71
o o i
il 2t ‘materials were bought in New York in February.
AR S Ex 288 8= 28 8 & the season (July) another mixture made by Mr. Webb
suepuanD | 5 B : : 4
ar Moy R T g o Y T ed. It was compounded according to the following
. % &
i 5 :' f E 5 ; f E E S ; S L BT N g L b 4,000 pounds.
b RS e AR 8 and Blood (Tankage). - - -ooocooooeeenns 6,206 “
Sy E E E f ; : :. ; ¢ L i S RN d L B R
{ A T Ly AU e 2,000
A R LAV . 13,456
R s b R oo i e e of this mixture was drawn by Mr. Webb, another by
£ B T Wi S agent. ;
BTk e A AR lyses follow together with the calculated composition
1T P o 2 - rom analyses of the raw materials :
i % : :‘é ! : ! ! ! o 58 ' - Mr. Webb’s Station
IRl | X /I R L g § i Formula. Sample. Sample.
- § ' T b8 = S i 1538, 1539.
(=T~ R ' ; = § g T o 2/ 5T - apemeaananae 5.20 5.02 5.09
G i o S b g § < <4 8 Phosphoric Acid. ... 6.15 6.20
e : - oileiR B RS B § 2 rted Phosphoric Acid ... 1.75 2.65
Sl e nee §0 g S 2 4 able Phosphoric Acid. ... 1.54 .62
go = & 5 = i W 2 2 3 Pho. 4 :
- s & o 3 S S 2 g £ sphoric Acid ... 9.09 9.44 9.47
Z o2 /8 &8 & S £ 2 2 & & # - - 7.76 8.05 8.10

e tor ... __.... $40.01 $41.09
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: bir : ; : ‘ 5 under test
'he composition of the two samples is almost identica]. this mixture for the past three years

Thel i f the best manufactured
: phoric aci e y ave had with any of the :
fontal.:;l somew;lhat more pot;,sh anc}] p;losphlouc acid and 4 littlq s I :-,]e‘s B o celtuge, el v
108 HiStagen. fhan corresponds bocthe formuala, but the agreemepg potato ; I have never found anything
is as close as could be expected. : ements of the crop. M

The total cost of the materials (13,456 pounds

can save from 30 to 40 per cent. in the cost of the
New Haven, was stated by Mr. Webb to be $215.0

) delivereq i
6 or $31.94 per

ANALYSIS.
ton. | | i
o 1 o1 ] ‘ Bl

1508. Home-mixed Tobacco F.el'tlhzer, Samp!ed and sent by o s
Abner Trask, East Hartford. It is stated to consist of a mix tneg T e
i ble Phosphoric Acid. . oocooooomceae e 1.50
2,000 pounds Cotton Seed Meal. ~ (taRottble FROSBH T L

1,000 “  Cotton Hull Ashes. U M

500 “  Lime.

500 ¢ Plaster.

4,000

v perfectly mixed according to the formula given
in not far from 3.6 per cent. of nitrogen, 11.4 per
horic acid and 9.0 per cent. of potash and its valua}-
won would be about #38.00. The explanation of this
is either that the goods which were mixed were
y weighed or that the sample did not fairly represent

and to cost $25.42 per ton. Whether this includes the cost of
mixing, is not stated.

1475. Home-mixed fertilizer sent by J. M. Brown, Poquonnock,
made according to the same formula as Mr. Trask’s sample. Price
“about $26.00.”

ANALYSES.

1508. 1475, SpEcIAL FERTILIZERS.
Nitrogondli: fun eMERPOys B0t L 3.37 3.52 M s
Soluble Phosphoric Acid ... _.__________. Trace Trace ¢ analyses of this kind of ammoniated superphosphates
Reverted Phosphoric Acid ... ______ 2.08 5.01 d below. Eleven of them were drawn by others than
Insoluble Phosphoriec Acid ... _____________ A2 2% nts. Seven of them are below their guarantee as re-
Potash, oo oo 5.44 6.64 ngredient and one of them as regards two ingredients.
Valustion Lo s oo o vl st 8 e $23.40 $30.43 erage cost has been $44.80 and average valuation

he difference, $6.10, is less than 16 per cent. of t-h.e.val-
appears this year, as last, that the special fertilizers
ly of higher grade _than the other ammoniatefl super-
and if the quality of materials used in their manu-
he same, are cheaper sources of plant food than other
hates, The reasons for this were discussed in the last
L do not call for further notice here.
A mixture of equal parts of two samples, one from We§t
he other from Newtown. The cost was the same 1n

1479. Home-mixed Potato Fertilizer. Made by W. F. An-
dross, East Hartford, according to the following formula :

850 pounds Mapes’ Dissolved Bone,

400 pounds Bowker's Dry Fish.

400 pounds H. J. Baker & Co’s Castor Pomace.
350 pounds Muriate of Potash.

2000

With regard to it Mr. Andross writes: “ Its actual cost is $i33
per. ton, allowing the chemicals at the retail market price, whic
the farmer generally has to pay when he mixes his own formula:
This allows nothing for labor for mixing. I have had as g0°
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Corrox HuLL AsHES.

1 Hull Ashes purchased by F. Elisworth, Hart-

. d sent April 20, by H. S. Frye,‘ Poquonock.

n Hull Ashes purchasle;d by F. Ellsworth, sampled

- +d, Poquonock.

4 ?ﬁﬁllf(i;sixes s(.ztmpled and sent by Olds &. Whip-

The sample was taken from a car load which had
worked over and mixed.

SULPHATE OF AMMONIA.

1379 and 1527. Sulphate of Amimonia, made by w1
Wardwell, No. 10 Warren street, New York, from Stoek.‘
chased by J. J. Webb, Hamden.

1379. Sampled by J. J. Webb. 1527 by Station Agepg

1522, Sulphate of Ammonia, sampled by Station Agent f d
stock of Mapes Branch, Hartford. 3

ANALYSES. o by J. M. Brown
it . 1548 «ton Hull Ashes samp.led and bentld y § ,
Nituogont b o duegull doybi dil i | 20.76 20.65 20,57 n stock of R. E. Pinney, Suffield.
Equivalent ammonia. ... ccoccaaa. - 26.21 25.017 24.90 h and PhosphOI‘iG Acid Sampled and sent by John
CIOBERBE B - L6 oo Lot oL g o $66.80% 76.00 se Point, from stock bought of R. E. Pinney,
Nitrogen costs per pound .- .. _._.__ 16.1 cents. 18.4 ocen; !

on Hull Ashes sampled and sent by H. S. Frye,
Porasa Sawurs.

1438. Muriate of Potash, stock of H. J. Baker & Bro
sampled and sent by Dennis Fenn, Milford.
1526. Muriate of Potash, 83.7 per cent., sold by H. J. Bake

& Bro.,, New York, sampled by Station agent from stock pu
chased by J. J. Webb, Hamden.

16 and Potash Mixture” sent by D. G. Sperry,

¢ HuLL ASHES—ANALYSES AND V ALUATIONS.
1407 1408 1441 1476 1482 1344 1505

foacid.. 119 192 227 202 40 AT
1378. Muriate of Potash, 83.5 per cent., stock purchased o osphoric acid 5.06 461 7.69 8.6 5'6()% ot o
H. J. Baker & Bro., New York, by J. J. Webb, Hamden. horicacid. 153 133 117 142 22'32 19.51 21";‘;
~ 1374. Muriate of Potash, 70 per cent., sold by H. J. Bakerd in water_ 24.82 2&1;4{ 24.53 13.14 22. ' e
Bro., from stock of R. B. Bradley & Co., New Haven, sampled Um0 oo 19.32 14 i
and sent by C. P. Augur, Whitneyville. e - - - - - JREL.00 | 56.00 35'22 ZZ'g? 22'23 49.38 44.78
1520. Muriate of Potash, stock of G. B. Forrester, New York; S === =5 - - oo o e, R0 @ .

sampled and sent by S. B. Wakeman, Saugatuck.
1521. Muriate of Potash, stock of G. B. Forrester, New Yo%
- sampled and sent by W. H. Couch, Saugatuck. .

1499. Muriate of Potash, sold by Mapes F. & P. G. Co.,Nf% ' B . s bydrochiorio add.. . o
York, stock of Wilson & Burr, Middletown, sampled by Statio® L el e i
Agpnt. ‘ * insoluble ey U mmmaeeceeeaen '-;Zt

1466. Double Su]p])ate of Potash and hlagnesia., Quinnipl& L R SRR 4y
Fertilizer Co., New London, sampled by Station Agent, fron: : s
stock of E. S. Roberts, East Canaan, ' stionable whether it would pay to transport this mate

orth, although it would be an excellent source of
ers near the place where it is produced. :
ashes vary considerably in composition, those which
color being usually richest in pof,ash. They are at
Cost per ton ... $44.50 41.85 40.30 38.00 44.004 44.00% 42.50 35.00 fa the cheapest source of potash in our rr-)arket and.
Potash costs perIb. 4.4 cts. 4.1 ets. 3.9 cts. 4.5 cts. 4.1 cts. 4.2 cts. 4.2 ctS. 6.6 cté: - prized by tobacco growers. The supply i3 howeies
*In New Haven. 1 $42.50 in New York.

ANALYSES OF POTASH SALTS.

1438 1526 1378 1374 1520 1521 1499 14‘*“2
Potash found -... 50.66 51.23 51.82 42.06 53.43 52.65 50.84 26.6

Equivalent muriate 80.2  81.1 82.1 66.6 846 834 805
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3.61 per cent. of chlorine corresponds to 9.7 per
chloride. There are then, 12.7 per cent. of lime
h are highly soluble in water, and unless
A injurious. The hypochlorite is extremely corro-
“ous to vegetation. The calcium chloride if diluted
o thousand times its weight of water would not be

might be beneficial, but in a concentrated state
e plants and injure the soil. It would not be wise

ToBacco Stems Axp Tosacco Dusr

1486. A sample of Tobacco Stenis believed to 1,
damaged. :

1346. Tobacco Dust from the factory of ‘
New York, sent by J. S. Kirkham, Newingt)(r)n. *%}e;YaS_Senna
that this material, whicli is a uniform and quite fine "
the siftings from tobacco “clippings.” It costs 40 ¢ o
Ibs. The analyses follow : “n's pery

e SOInew ]
whic

. 1486 .

Moisture.- .- oo 46.70 ]93‘6 lime to land or muck except in a small way as an

Orga(ncl)c and volatile matters (by difference).__ 43.26 44.23 mall quantities of this spent “ Chloride of Lime”
ontaining nitrogen . : E A 3

""""""""""" 1.62 2.49) e advantageously used in composting muck. The

ter would neutralize or destroy the hypochlorite,

Band and’ goill. AT A0 OB G0 ) 49

Oxide of iron and alumina __._____.__._ .01 33‘28

5 A e e . 235
ime _ oS el 1.85 4.15

MagneRIa R L e R B 45 1 .6‘)

trials would be mnecessary to establish its value. If
nly on land before plowing, especially on sod in
vht be very useful for the lime it contains.

v tanby b el g L 6.26 2.89
S"da-- 10 '59 d from a salt creek.
Solbhurie’ aeifu. s et aa U b T a3 i Mud
R NORPHOTIGIacIA s [ ok sy o0 g B S IS ':11 13 1 " 7
ORI ey s s el BTt T e . 0 ea Lettuce. /3 4
""" : 8 t samples were sent for analysis by Borstelmann
100.00  100.00 ridgeport
Cogtiper tonlAne e Yo s e el i 4 (B ety $14.50 $8.00 ANALYSES.
i’ 1516 1517 1518
Valuing nitrogen at 18 cents per pound, phosphoric acid at 6 UMEEEEEENNNNIRE S ot oo T 72,98  69.18 7219
cents, the potash which will combine with the chlorine present ab nd volatile matterf .. .---.--. 9.69 17.08 1291
41 and the excess of h 1 . E j b e L ke 17.33 13.14 14.90
4 : of potash at 7} cents, the valuation of the
tobacco stems is $15.28, of the tobacco dust $12.98 per ton. 100,00 1100.00 (14000
.13,50' S:pent Chloride of Lime. ¢ Refuse from bleaching i BRogent ... oooia-- 35 AT .36
knitting mills.” Sent by James N. Bishop of Plainville. The g phosphoric acid® - .. ... .- -- .06 13 .07
‘material was a pasty mass which had the f . . o o DR L e .16 14 .53
oll sition: ;
Oiying composig S 11.80 146 819

Bandline e s ST S SRR B e A T 1.34
s R L O SN i 23.48
gfa],g-;]esia _______________________________________ e 0.38 Swasa Muck.
tiphuriciaeid - WiRai b Ly s e 0.91 i :
i e i ’ample of Swamp Muck dug in 1883 and allowed to
Ciitasbin i o O TR o ears on hard ground. The sample was taken from
Water and muteers Hudobsrminsd ... 00 " 68.63 ghe heap
e ANALYSIS.
100.00 e - cemeeemme-mo-meosomsossmesmooooomos ool a8
. and volatile matters® . ... cco.oociaaiaee - 22.96
The 1.65 per cent. of chlorine as hypochlorite corresponds B i
about 8 per cent. of calcium hypochlorite, which is the essent®=
100.00

constituent of bleaching powder or so-called « Chloride of Lim€ /
ogen* .61
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The ash contains : '
ANALYSIS, -
i BT I

Organic and volatile matter __1._
Nitrogen _______ .
Sand and soi] sscaveda ol 1 AL
Oxide of iron and alumina
Lime

Review or THE FErTILIZER Marger,

NitrogEy,

est figure for the year,

again to 13.9 cents in November.,

remained at about that ever since,

cents per pound.

In Dry Ground Fish ar wholesale, nitrogen was quoted in Ne
It fell to $29.00 in
In May it was

York at $30.25 per ton in December, 1834,
January of this year and to $27.50 in April,

approximately the wholesale cost of nitrogen in dry fish which
will be, at $27.50 perton of dry fish, 12,9 cents; at $29.00 Per

ton of dry fish 13.0 cents,

: ! k-
* Azotin and Ammonite are trade names for animal matter (meat scrap, crac ]

lings) very dry and free from grease.

It fell to 13.6 cents in*July, rallig
slightly in August, fell again in September to 13.4 cents and ros
The average wholesale quota
tion for the year has been 13.4 cents ; for the last g months 13.7

In Azotin* at wholesale, nitrogen was quoted at 12.8 cents pet
pound in December, 1884, it rose to 13.7 cents in March and has
The average price for the
year and also for the lagt six months has been not far from 13.6

103
EXPERIMENT STATION.

; organic witrogen per pound at New York and
» Qf'gduring the last season has been about as

43.4
2 5§ B e mivuaag A 15.5 cents.
| lood, 3 samples, - ---------- S
a ; 3 samples, - --ooeoao ool b
B ‘to and tankage, 5 samples, .._.__._ . A
13
ticut prices have been
R i 17.1
b lsample,------------m---::: __________ s
e gsamples ..o -ccoanioaa-
3.59
1 Nitrogen of Ammonia Salts.

in. New York, the nitrogen of sulphate of ammorslla
out 15.4 cents per pound, from December, 18 4
year It fell to 14.9 cents in September where it
 retail price of nitrogen in the same gloods at N:v;
'.ﬁdelphia factories during the year (average o

d.
ent 16.7 cents per poun ‘
tfit has been sold at 16.1 and 18.4 cents per

— Nitrogen of Nitrate of Soda.
in New York nitrogen in nitrate of soda lv;a;
cénts per pound in December, 18?4. It fell :g E in
ril, rose again suddenly to 14.8 cents in Au.gus ,f ‘.NO-
6 in October, while the average quotations for
ts.
‘ rg;::i;;;:'cceegf nitrogen in the same goods has been

‘pound. . :
?sold iIn Connecticut at retail for 16.2 cents per

ﬁon of nitrate of soda is now controlled by a synkdlt-
L in June, 1884, which aims to put on the mar ‘e_
0 meet the demand and maintain steady, remunera

- ) ich
€ has not yet fully realized the pu'rpose for wl.ngd
because the stocks on hand when it was or ganiz
* Bull. N. J. Ag'l Exp’t St., xxxv, p. 9.

t Bull. N. J. Ag’l Exp't St., xxxv, p. 8.
¥ Bull. N. J. Ag’l Exp't St., xxxv, p. 8.
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Soluble.  Reverted. Insoluble.

were very large, and moreover th »
: 2 e state of the beet sugar
;I;tljlltrop; discouraged production of beets, lessened d§m3§1d5"1'ket
o ;5a e }(1)' Zoda and so made the production of the nitrat 9
85 whic had been determined on by the producers (t i .for
quintals), excessive. ° millieg
D . - . '3 ‘
Newu;ngktlln)e first six months of 1885, nitrate of soda was solq ;
Yor elow London prices, and at times below ¢ i
portation. oot
“Since 1870 with the i
exception of 1884, ni
never so low as at present. : e
i ;1;:‘ z:t the sa,fme 1time the conditions are more favorable to
range of values, or at least the disturbi .
ol e : isturbing elements which
nd violent fluctuatio
i ' ind ns are absent, the :
g ;:t;o;:‘li(;w gﬁmgyhmlzted to the consumptive require,mentsrzf
—New York Oz :
it il, Paint and Drug Reporter, Jan. 6

hosphates from Bone Black, Bone

e
shosphates from So. Carolina and

or mineral phosphates - --------

7.8 cents. 6.9 cents. 1.7 cents.
ALy 1 (R 1.9 LY

superphosphates whose analyses

he average costs of soluble re-
7.4, and 1.8

four samples of plain
iven in this Report, ©
d insoluble phosphoric acid have been 8.4,

pound respectively.

ActuAL POTASH.

In Muriate of Potash.

1 at wholesale in New York was quoted at 3.3 cents per

a December, 1884. It rose in March to 3.6 cents, fell
June to 3.36 and has averaged about that ever since,
oted at 3.38 cents per pound in November.

ail in New York and Philadelphia, potash in high grade

has cost about 4.13 cents per pound.
nnecticut retail price has been {rom 3.9 and to 4.4 cents

ProspaAaTIC MATERIALS.

3 éf:ﬁgs:r 3;2181: Black, which was quoted at $16.50 per ton in
ik \ - T
e 2 » rose to $17.50 in April and is still quoted at that
Ground Bone i
: previously quoted at $29.00 per t
in glay last and still remains at that figure. W ot
A :ziﬁrlse:;zzmlszck, fl o. b in New York, was quoted at $8.75 per
rw i
e en it fell somewhat and is now quoted at
befulljs)g‘z:ric Acid, 60°,' quoted at 1.19 cents per pound in Decem-
,t . , fell to 1.00 in April, rose again in October and was
qu;he at 1.05 cents per pound in November.
A }f Z‘r‘)l(;)x;ipai:'e w}flc;lesale quotations of the crude materials from
osphates are made. If we ass h
reverted and insoluble pk ic aci i :
A h0 (111 fle phosphonc acid have commercial values i
ratio of 9 guished from agricultural values) which stand in the | i e, aaal potadh i
e iz 1, 8 and 2, then the retail cost per pound of phosphoric
Phi]adelp ;:}n superphosphates bought direct of New York and
g phia marfufacturers, as shown in analyses reported by the
ew Jersey Station* has been as follows :— ! '

In Kainit.

it at wholesale in New York was quoted at $6.76 per ton

ember, 1884. It rose steadily till April to $9.25. Again
in July. Since then it has risen

0 in November. :
init varies considerably in composition. Assuming 12.2
ent the above quotations may

It rose steadily till April,

er pound in December, 1884.
11 to 2.8 cents in July.

was quoted at 3.8 cents. Again it fe
hen it has risen to 3 cents in November.

etail in New York and Philadelphia it has cost about 4.5

* Bulletin xxxv.
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NEw GrapES oF Porasa Sarrg,

There are two new grades of potash salts
come into market, which deserve special attenti
intend to purchase this class of fertilizers for

g 1t
t() |'e(}k()[| a;“. Ill'tlo en, In Whateve] i()]]ll
(e )

that haVe Teg

nia.
on from thoge

m
Ile a(:tual COSt Of nltI‘O en per pOund
ndlﬂg t g p fl (0]

in
£ ammonia in the market reports, the following
. X ‘ A
use in the Sphring B

One is “ 95 to 98 per cent. Muriate of Potash,” 5 iy form

muriate than the 80 per cent. The other is «9g

to 98 Per cey
le in New
t 4.4 cents

Sulphate of Potash,” which

in November last at 21 cents

pound of actual potash.
This would make the retail

was_sold at wholesq,

4 “ a7 et
3.90
per pound or abouy

I “
“ 23.0

3.80 0 “ a4k SR
370 ¢

0 « 218 “
860 | ¢ q w 202 S
cost of potash in the form of sul 850 o « 086 | RES
phate not far from 5.3 cents per pound instead of 7%+ cents Whiel 8.40
has been its valuation in doub

le sulphate of potash
during the last year.

‘ 1 « 200 * *
, @a0 " « 194 ¢
and magnegj, g20 ¢ “i « BB e S
3.10 4 . “ 18.2 i b
g.00 ¢ « .6
0 oy - “ st
2.90 " “ 17.0
R0 ¢ ALY @ PG LI )
o 1 “ Hm e iy
2.60 K u 153
2.50 “ « Lae! i) 1Y
240 5 u ETR
ao ’ u 184 3
3
2.20 : a w 12.8
210 © - 5 “ 12.2. AL
Bl00 -«

7o recapitulate :

The fertilizer market, as far as we have been able to learn, hag
been subject to the usual temporary fluctuations, but there
been no considerable and permanent change in the market price
of any of the standard raw materials from which mixed goods
are made. The market quotations given above are taken from
the “Oil, Paint and Drug Reporter,” published in New York.
The weekly quotations for each month are averaged, and this
average is taken as the quotation for the month, :
The following explanations will be helpful in the examination
of the market quotations, and will also serve to show the basis on
which they have been interpreted in this review :
Phosphate rock, kainit, bo
other articles are quoted and
has an analysis of his stock, a
an analysis at the time of pur
Sulphate of ammonia

20.5
i tains on the average 20.
al sulphate of ammonia con b Tl
a%tm(]) pen though it is found to vary conmd.elaien); 2
’;]”' gt', 1’1as that amount of nitrogen (equiva
en i
t. of ammonia),

L 4.& b ¢ . 23.7 ¢
nts per 1b : # ;

ne, fish serap, tankage, and some
sold by the ton. The seller usually

nd purchasers often control this bY‘
chase.

“ s, 931 o
4 A ¢ “
» nitrate of soda and muriate of potash 4§ i : :‘ Zig “

are quoted and sold by the pound, and generally their wholesale i S gl et =
and retail rates do not, differ very widely, ! 44 : “ “ 201 o
Blood, azotin and ammonite are quoted at so much per unit " i « ® o201 :
of ammonia.” To reduce ammonia to nitrogen multiply the pe,l’ f‘ o “ ‘t 19-2 g
cent. of ammonia by the decimal -824. A “unit of ammomaf 33 f : }:-2 A
is one per cent., or 20 pounds per ton. To illustrate: if a lot 0_ Bl i it i
dried blood has 7.0 per cent. of nitrogen, equivalent to 8.5 Pejlf T @ “ 1.0 i
cent. of ammonia, it is said to contain 8% units of ammonia, and ! o & S T F
it is quoted at $2.25 per unit, a ton of it will cost 8% x 2.25=19.13: ii “ & SO :

The term “ammonia” is properly used only in those cases W}_‘ere - Br 9 38
the nitrogen actually exists in the form of ammonia, but it is #

& u “ 146 &
3
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’
Commerecial nitrate of

soda averages .95 1o
salt or 15.6 per cent. AR ges 95 per

; COST OF NITROGEN AT WHOLESALE Iy COST OF POTASH.
1trogen, .-

cent. of
3 t AT WHOLESALE IN
he Azotin or Nitrate  Sulphate of Muriate

Blood. Ammonite. of Soda. Ammonia. of Potash.

If quoted at 3)3_ denia per b . Ni X cts, per 1b.  cts. perlb. cts.perlb. cts.perIb. cts. per 1b.
i g A g itrogen costs 23.2 cents per | B 19.1 19.7 18.3 22.1 3.26
“ i i {5500 3 A 189 19.7 16.9 22.4 3.28
5 s BT “ 915 198 19.5 16.8 929.4 3.40
A ekl “ 908 . 195 19.5 16.8 92.4 3.52
PR e o “ 199 " B 19 20.3 171 92.4 3.60
g 3 “ 4 i i T 20.1 17.8 92.3 3.56
. i & o “ 183 2 0190 20.0 17.6 22.2 3.56
T TR A “ g " . 197 20.1 17.6 21.8 3.58
ff - “ 169 7 L 197 20.1 17.9 20.7 3.61
% ¥ ¢ 16.0 0.4 19.7 17.9 21.9 3.42
¥ 2 T “ 159 _ 180 18.9 17.8 20.7 3.42
RS S " “ 144 182 18.9 17.9 20.1 3.40
I A i “ 136 182 18.9 18.3 20.1 3.34
2 “ i « 1o.g fiean.8 18.9 16.3 20.0 3.36
X . 172 18.9 15.6 190 3.23
ommercial muriate _ 160 18.9 15.3 18.6 3.18
pure salt, or 504 per ol potash usually has 80 per cent. of the 15.3 17.0 14.8 1.6 3.21
: per cent. of actual potash, . 150 15.2 14.8 17.3 3.12
Tean . 145 15.2 15.2 16.4 3.20
¢ i 21-?9(; cts. per b, Actual‘potash costs 3.96 cts. por Ib, ber ... 144 11.0 15.2 16.4 3.22
“ 150 “ 3.86 “ B 12.9 13.2 14.8 16.4 3.28
A < LREH (1 w B 3.2 13.1 14.3 15.0 3.23
“« ol 5 “ 3.66 “ B s.e 13.1 14.2 14.6 - 3.34
“ LB £ i LR B “ 3.6 13.6 14.0 14.6 3.38
“ O “ 346 w .. 140 13.9 14.4 15.3 3.44
« Yo5Y (i . “ 836 i 1d.9 13.5 13.8 14.6 3.36
“ b 3 “ 3.26 « 4 13.2 13.5 14.2 14.9 3.31
“ AR ¢ “ 316 “ 3.0 13.3 14.3 14.7 3.36
“ Ta i “ 3.06 “ ber... 128 13.3 14.4 14.4 3.28
Y 2,96 “ B 129 13.2 14.3 14.8 3.8
The follow B 194 12.6 14.4 15.2 3.26

o - P

prices of a?]:;?ﬁe:a?l? _SI-J?“.,S the fluctuations in- the wholesale: ! ]122; 1?3'?) i‘ﬁ i;; ' :2:
ket, since May, 1 ;82 e”;}}l]zmg materials in the New York mat-] . 126 13.4 144 15.2 3.36
average of the four weekly quoraiies <" (O, ¢ach month is the . 1 1332 - 152 3.58
S o int » y quota:tlons in that month. Sulphate B 136 13.1 13.2 15.2 3.51
e ‘i- to contain 20.5 per cent. and nitrate of -l 143 18.1 14.1 15.2 3.54
(o - hitrogen, and muriate of potash 504 per cents 13,9 131 14.0 15.2 :%.36
potash or 80 per cent, of the piire sk ... 136 13.6 14.0 15.0 3.31
: i 138 13.6 15.0 14.9 3.34
0 13.4 13.5 15.6 14.8 3.36
134 13.5 16.0 14.8 3.36

- 13.8 13.5 15.6 14.8 3.38
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ANSWERS TO CORRESPONDENTS,

How muca NirroceEN, PHosPHORIG AcCIiD AND Porasy ARY

MOVED FROM AN ACRE OF LAND IN AN AVERAGE Cory Crop ?7 ‘ £ fortilizer will give the best result. I should try
erti

From an acre of land on th?vNew Jersey State College Farm‘ v e e iy Y o‘]:‘, i,
under ordinary cultivatior} there were harvested in 1884, ' & avid and potash for the least money. i
ve no formula for an Onion Manure. The 00
n requires is the same that all Ot?lf%l‘l crops reg}zlrss.
.any special proportions of fertilizing .mgreP 1eEa-
ﬁy one else can positively say what that IS‘.‘ ro it
paving about the composition of the spe(}:;]a
tobacco or corn manures would be as profitable a

erience. One fertilizer will appear to b.e best
ezge crops and land and another season owing to
Br wet or drought, or on other land or plants,
€T,

3824 pounds of shelled corn.
4041 “  dried stalks.
950 S cobs)

These contained the following pereentages of nitrogen,

phos.
phoric acid and potash. 1

Nitrogen. Phosphoric Acid. Potash,

................... 1.38 0.11 0.40 2 could apply to the onion.”
Btadieaatl b Lntiae O g iy S 0.65 0.37 0.82
Cobst ooy S e 0.31 0.27 0.50

CorroN SEED MEAL.

ent writes, “ I wish you would tell me if there is

pounds to the acre, is as follows :— in the value of cotton seed meal for feeding pur-

Nitrogen. Phosphoric Acid. Potash.
pounds. pounds, pounds.

! i ino the
Thiohellod comy Cald oo et i 52.1 27.9 15.3 e two kinds of cotton seed mea]’ gue mcludlng

In dried stalks .. _______________ 26.3 15.0 33.1 her not ? paabl .
1 S b L R N 2.9 2.6 4.8 n seed meal of your analyses Report o

Botall ..ot TR R OB e ) 81.9 44.8 5_3:; round With the kernel ?

would advise me which is preferable to fatten cattle

. ”
) ed meal.
WuaT 15 THE BEST FERTILIZER ? tton seed meal or ‘ New Process’ linse

tt'on seed meal is that which is ground from the
seed” It contains no hull and no cotton fibre. It
are yellow color.

ozseed meal, originally good but injured'by wet
ground from damaged seeds often comes into the
ates, but is properly used as a fertilizer only.

meal made from the entire seed, after removal of
far as practicable, is another infex:ior.gmde :imd
zed by the dark particles of hull which it contal'ns.
8 article analyzed here in 1881 (the co.st of 'whlch
ton) contained 22.25 per cent. of protein while the
ed) cotton seed meal contains about 42 per cent.

“The question as to which is the most serviceable and best fer-
tilizer is like the question, which is the best and most serviceable
medicine—impossible to answer. All depends on the patient, on
what ails him, and on how he is being treated otherwise.

“The Experiment Station might be compared to a sanitary en:
gineer, but not to a practicing physician! We are unable to pré:
scribe for land. The only way is for the practical farmer to make ~
trials on his land with fertilizers or fertilizing chemicals which be
knows are of good quantity and study the effects.”

“T cannot advise you as to which is the best patented manure
for potatoes and corn? Few, if any, of the Fertilizers sold 2
this State are patented. They all claim to be good and most of
them are good. There is a choice among them in respect to cos®

which you can make by referring to the Station Reports. ..

‘“There is a choice also in respect to action on the crop. b1
will depend somewhat on the character of your soil and can only
* See Report N. J. Ag’l Exp't Station, 1884, 127.

tive feeding values of the two sorts are, 1'ough].y
Tratio of their content of protein. The undecorti-
ins but little more than half as much as the other
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and also contains the indigestible and therefore v
less hulls, g

Cotton seed meal and new process linseed meal hay
ing average composition.

Orse thap o review of recorded experiments on the matter Dr.

» L

es:
‘he use of potash salts is very often due to a lack

e th 3 A g .
e foll‘ acid and nitrogen in the soil.

N E
Cotton seed meal " PTOCess linseq -

A i ly to be expected on
A 2 analyses, 12 analyseg e o potirl;h. SalFS o tozhyes eciall i ht por-
i) e GO i i, are naturally deficient in potash, especially lig

AR SO SRR TR 7.25 5.93 ¥
Brofamilb bt A8 w05 21, bl ot 42.06 32.94 absorption in the soil all potash salts pass into
Fi.bre ______________________________ 5.69 9.09 silica, it is of no consequence as far as supply-
Nitrogen-free extract ________________ 23.43 38.35 of potaSh is concerned whether muriate or sul-
B tanis i bt i s iy 13.24 B Frequently therefore the cheapest form of potash
100.00 100.00 l

o reason to believe that the potash salts contain- -
e injurious to vegetation: on the contrary the
to be preferred because its potash is more thor-
in the soil. '
nd sugar beets.form an exception since the starch
on is decreased by muriates. Tobacco is also
burning quality by the same. ;
against magnesium chloride in potash salts is also
dilute solution it is no more hurtful than potas-
chlorides.
re (low grade) potash salts have indirect effects as

You will notice that cotton seed contains some nine per cen
more protein and 9% per cent. more fat than new process ling,
meal. It therefore contains considerably more nutritive matt
and if the selling price is the same is considerably cheaper. '

The very concentrated nature of cotton seed meal, however, ren
ders the more caution necessary in its use. Cattle can only stang
small quantities of it without digestive disturbance.”

It may be added that in England the undecorticated cake is
preferred by some for feeding to the other kind, because as alleged
it seldom if ever produces unfavorable sSymptoms in the cattle.
This it has been claimed is due to astringent and medicinal pro:
perties in the hulls, but is very likely due to the fact that unde-
corticated cake is less concentrated and therefore is less likely to.
be fed in excessive amount. Cotton seed which is not perfectly

sweet is entirely unfit for food. It is not unlikely that the albu=s
minoids which make up about half of the dry substance of cotton:
seed meal when they begin to decompose on account of dampness,
may give rise to poisonous alkaloids similar in mnature to those
formed from nitrogenous animal matter under like circumstances
and like those developed in damaged maize to which in Italy the
disease called pellagra has been attributed.

8 solvents on the plant food held in the soil.

 the so0il more moist.

to0 make summer grain ripen earlier.

ervations of the effect of potash salts on particular

: the following :

D almost all cases potash salts have increased the

d in connection with nitrogenous and phosphatic

very few cases “Wwas the pef cent. of starch in the

d, in many cases (12 out of 21) it was considera-

The depression of starch was greatest when

€re applied nearest planting time. The muriates

arch yield more than the sulphates especially when
W grade salts or the muriate if used, should

lied as early as possible, at the latest in Decem-

Which might do no harm on other crops should

if the potash must be applied near planting time

hould be used.

Tue AppLicaTioN oF Porasm Sarrs,

The following observations in regard to this subject freely
translated from a book by Dr. Mircker of the Halle Expel‘ilflenr’
Station (Die Kalisalze und ihre Anwendung in der Landwirth™ 5
schaft), are of value to the farmers of this State in view 0.f tl'): :
increasing use which is being made of this class of fertilizers:
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Fodder Beets. Here too the potash salts were geney,
useful when phosphates and nitrogerious manure g el
gether with them. TIn some cases common salt was as eﬁ,ec:e
potash salts, indicating that the indirect action of the sa-lt )
the most important. . S

Muriates gave better results than sulphates. A late gnil
tion of potash salts containing much chlorine Specially . ' +o mix the same with liquid manure (in spring).
the developm.ent of leaves. ‘ : required for potash manuring is, of course, de-

When muriates were applied late they increased the dry ¢ chemical condition of the soil and also the amount
stance of the crop less than sulphates. i ntended crop requires. However it may be taken

In general potash salts produce good effects on all crops if y rule, that 14 to 4} cwts. of 80 per cent. muriate of
rationally in connection with nitrogenous matter and phosph Vvao’re are necessary and remunerative.

With regard to the soils which are specially adapted for ugj]
ing potash salts, Dr. Marcker says: “They work with absoly
certainty on all moor lands. On' light sandy soils their action
also-tolerably certain when used in connection with nitrogen o
phosphoric acid.”

Necessary conditions for success in the use of potash salts a
that there shall be no accumulation of free acid or of solal
iron salts in the soil nor of standing water in the subsoil. Stan
ing water must be got rid of by drainage, iron salts and free ag
by an application of lime. I

Here follow certain rules for the use of muriate of potas
issued by the Stassfurt Syndicate of Potash Manufacturers:

otash be mixed with an equal or double quantity
at-dust, also in distributing by sowing machines
< ng»with other artificial manures such as super-
no, etc., is recommended. Deep and regular plow-
jmportance when the plants have to be hoed. For
es and fruits, it is advisable to make a solution of

ally

oF TESTING THE AGRICULTURAL VALUE OF
- NiTrOGEN IN Mixep FERTILIZERS.

t of common farm experience that nitrogenous
» widely in their efficiency. Nitrate of soda for
has a visible effect on grass land within ten days
dried blood requires a longer time to affect the
h of grass, while an application of leather or hair
ow the slightest effect. The nitrogen of nitrate of
d is said to be ‘““available” while that of leather
“inert.”

 are relative. Probably any form of nitrogen in
0 some extent and at some time become “ available,”
contained in granite, or the phosphoric acid in
dually changed into soluble plant food. It is
ustly demanded that the nitrogen of commercial
ich is their most costly ingredient, shall be in
that it is readily and completely assimilated by
that the value of the application may be largely
one season. Only such forms of nitrogen can be
, available,

el able number of manufacturing wastes, rich in nitro-
’ -10g greatly in their value as plant food, are now on
ind their use is urged upon manufacturers of mixed
general, such of these waste products as are agri-
€ast value are also least expensive, and therefore
L t0 use them in manufactured goods is to some

Rures For THE EMPLOYMENT oF MuRrIATE oF PorasH FOR
MaxuriNG PUrPOSES.

The best time for manuring with muriate of potash depen
chiefly on the quality of the soil. For heavy soils, manuring "
autumn and winter is to be recommended; while for light a8
sandy soils, early spring is the most suitable time. For meado®
also moorland and all kinds of land liable to be flooded, mant®
in spring is advisable.

The best method for employing muriate of potash for
and garden cultivation is to strew it by hand, broad cast, O
unplowed field or the rough furrow. A top dressing of r'naﬂ '”f
is only recommended for meadows, clover and lucerne, but it mi
be done in early spring with care and if possible, during =
weather. To place the muriate near the seed in drills oF : hé
not advisable. When strewed by hand, it is recommende

¥ desirable to know in the first place how these
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nitrogenous wastes compare with each.other and With

standard such as nitrate of soda in availability, ang .
experimenters have already accomplished somethipe Ya
direction.* In the next place it is' important either :0 ;)n :
to identify these various ‘ammeniates” in mixed fem]ize y
else to have some means of .distingnishing in such fer:f].
between available and inert nitrogen;—some measure :)fk
availability. Unfortunately it has hitherto been difficulg’
impossible to identify with certainty most of the ipg
ammoniates either by inspection or by ordinary chemica]
The treatment with acid during the process of manufacture
grinding and the mixture with phosphatic material and ,-~
salts, so alters the structure and appearance that in many v
the microscope fails to identify anything and chemical tests s

EXPERIMENT STATION. 117

ilability of nitrogen in mixed goods which from
o case could not be tested by the method of field
nt.

Klinkenberg, Journal fiir Landwirthschaft, 18382,
ed to digest nitrogenous fertilizers with an artifi-
| gastric juice and determine the solubility of the
reagent as a measare of its comparative solu-

btained by these investigators need not here be
il, since they have been republished recently in

an article by Drs. Shepard and Chazal of South

18 OF DRS. SHEPARD AND CHAZAL.

: i of1 £ Nit
not generally applicable. A study of the solubility of the amm B 5 Mixtures examined ‘ c‘;%%’ggggi% :ag?.gen
. “ . . e g &t i a
niates in given reagents or the rapidity of their decompos i "C:onrtfg?é{'g = e "W ;
b : fy . e 4 ORIPTION itrogen. Were ere no
b.y fermentation under given conditions may lead to some pn P | Vb
tical method of determining the availability of nitrogen in mixg Per cent.
fertilizers. ' inently red). __..__.___ 15.19 99.81 0.19
: : : ently black) .. ....... 14.49 78.61 21:39
It is believed that plants take their supply of nitrogen from # nd }ir;hlfsgapscaf)ter expres-|
soil chiefly in the form of nitric acid and therefore organic nit e | 1156 88.67 11.33
genous matter must undergo decomposition and solution in ;aﬁ;ﬂl?:;%gﬁfr.??}] Se{ ii:?? g:ﬁjgg 3§:Z§
soil water before its nitrogen can be available. Such nitrogeno ' I"ély_l’hemﬂs (King Crab),
matters as are most readily soluble or most readily fermented : _‘fl_d_ t_o__]?bi abunda"tfn 19.15 59.10 47.90
the soil will, other things being equal, be most available 45 NSRS L a0 DS -~ oo -m oo oo e 7.14 84.59 15.41
fertilizers. T T 9:99 317.80 62.20
Sl 13 ed and ground)______._. 7.76 83.18 16.82
It is impossible to imitate exactly the solvent action of the 8¢ &1“30‘1011 of remaining oil
water and the fermentation which takes place when a SO 10;' ;;%?1;1&‘ Netihor 1intad s STAL koo
amount of nitl‘ogenous matter is mixed with large quantities‘ ..... ,.__.-.__.-__-., 4.23 83.10 16.90
earth as in ordinary farm practice, but the relative solubility & ] Sf}f,gpf;li]’ g 2.66 88.35 11.65
rapidity of fermentation of these ammoniates can.be tested WH¢E Seed Meal,  Kainite and
accurately controlled conditions and also their relative €I :;g;g?:ld-w;v'i{ﬁ e 278 | T9.14 20.86
producing power. Then if these two methods of examind¥e a“t with burnt marl*....| 170 30.25 69.75
give concordant results, the first named may be adopted 3% with b‘zﬁlri‘:"ﬁa;;’;t_liﬁo_-_f B I
* See Storer, Bulletin Bussey Institution, 1877 FertiliZ! l0Sphate, Kainite, Nitrate of |
, part I, 58, On the . of ¥ ™
Power of Roasted Leather. Petermann, Centralblatt, A,g, Chem., 1881, 390 'é&mﬁ’g‘alan&gg&'\g ;)'f! 8.18 53.99 41.01
the Agricultural Value of Leather Meal. Same Journal, 1882, 454, On the ...... '.-_’ ___________ » 3.10 90.32 9.68
cultural Value of so-called “ Dissolved Wool.” Same Journal, 1883, 658; o with No. 4, instead of|
.................... | 2ma | naso | 2550

Agricultural Value of Dried Blood. Mircker, Centralblatt, Ag. Chems
584, On the Value of Different_Nitrogenous Compounds as Plant Food and
Influence on the Composition of Barley (Nitrate of Soda, Sulphate of AmmS
Blood Meal, Horn Meal and Leather Meal).

)
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Carolina on Available Nitrogen. In general the resultg
good agreement with the results of field trials, in thay thShA
gen of approved ammoniates, such as blood, raw ang se .
bone and Peruvian guano, was quite soluble in gastric juicte
88 to 98 per cent.) and the mitrogen of ammoniates kHOWl? (f
inferior, leather, hord and wool waste, was quite insoluble 3
40.7). The articles experimented with were blood meal,
leather meal and horn meal, horn shavings, poudrette, WO,O]O
(actual wool), raw bone meal, steamed bone meal, and Pel.w
guano. Drs. Shepard and Chazal, in the pamphlet re ]
have extended the investigation of Stutzer and Klink
other ammoniates such as are used in this country.
are here given in full, with the explanations.
3 This sample of dried and ground fish-seraps was an excey
ingly well prepared one.
4. This sample had been through the process of “renderin
with superheated steam, which may have removed some of §
“available” nitrogen. '
5..A very admirable preparation of dried meat-scraps.
6. The king crab was chopped into bits and then dried, sk
and all. Although quite nitrogenous, 1t does not appear to
“available.” Perhaps after the extraction of its oil, it mig
prove more so.
7. A sample of acidulated fish-scraps. Had this article been
well prepared as No. 3, the results might have proven better.
8. An excellent article, so far as preparation goes, and Ol
capable of being used in the fertilizer trade without much fear
detection. The result agrees with that obtained by Stutzer &
Klinkenberg.
9, 10. The extraction of the oil remaining in No. 9 increast
relatively its content of nitrogen, as also its availability.
12, 13. The cotton seed in these mixtures affords about _
same amount of available nitrogen as it does by itself, althos
that mixed'with the acid phosphate yielded the best results €
any.
14. It will be noted that this treatment of the leather meak®
not improve its solubility. o
15. Whereas the same treatment increased the availabill®ds
the dried animal matter. o1
16. The mixture was proportioned to contain about 2 Pe* ‘
of nitrogen from leather alone; and, throwing out of the %8

‘ the nitrogen, it will be found that about 25 per
s nitrogen was dissolved. This result agrees
her than with No. 8.
] leulated to contain about 2 per cent. of nitrogen
blood). Throwing aside the nitrogen due to

pitrate of soda and sulphate of ammonia, it will
o= ner cent. of the nitrogen due to the dried blood

culated to contain about 2 per cent. of nitrogen
d animal matter). Here 35 per cent. of the
e dried animal matter failed to be dissolved, which
rably with result No. 4 (38.71 per cent.).
jon, based on the preceding results, leads us to
s method may probably be developed into a useful
examination of nitrogenous organic matters, and
f the ordinary commercial manures containing
y we believe that it is susceptible of improve-
o not doubt that it will experience material modi-
nds of those analytical chemists who may try it.
ould commend it as a very interesting mode of
- Ultimately it may prove of value to the agricul-

ferreq
enberg
The resy]

f publication these gentlemen hoped to continue
, but as nothing has since been published by
matter is of great importance to those who have
lity of official fertilizer examinations, this Station
ummer a further study of the subject.

to compare under exactly the same conditions
moniating material with which we were familiar
he solubility of the nitrogen in pepsin solution,
hether the method would in all cases distinguish
I ammoniates-which were known to be agricul-
from those which were believed to” be agricultur-
0d then to test the applicability of the'method to
! Per is chiefly concerned with the examination of
Moniates by themselves.

of reagents and the details of the process are

made by dissolving 5 grams of Golden Scale Pepsin, made
Chicago Chemical Co., in 1000 c.c. of 0.2 per cent. hydro-
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chloric acid and filtering the solution. A large amount of
mixed pepsin was kept on hand and the solution was made up

The Digestion.—Two grams of the nitrogenous material in a beakep of 3ou8
capacity was treated with 200 c. c. of pepsin-solution, and the beakep 00
with a watch-glass, was placed in a Water.béth kept at 40° (. Thig ]f;a €
sisted of a galvanized iron box 8 inchesr deep, 16 inches long by 19
wide, standing on legs with a WelLﬁt'ting tover perforated to admit 2 thermes
ter. Inside, five inches below the upper edge of the box was a diaphragm t‘
perforations on which the beakers stood and sufficient water wag pourel 1]
fill the bath about on a level with the solution in the beakers. Thig large :
of water in the bath made the regulation of temperature Comparatively ;?'
After two hours digestion 0.1 per cent. of hydrochloric acid was addeq 2ol
a 10 per cent. solution) with vigorous stirring.  Every three hourg this wag.
peated, so that at the end of 12 hours the total amount of hydrochlorig g d blood
present was six-tenths of one per cent. The heat was then removed and P
solution allowed to cool in the bath. The next day the heating was continued §
12 hours, acid being added as before till one per cent. of acid was present, P
solutions were then filtered on paper with the aid of the pump. The residy
were washed with water and dried and nitrogen was determined, deduction bejj
made when necessary for nitrogen in the filter paper. '

The determination of witrogen was in all cases made by Kjeldahl’s method a
thus was avoided all necessity for cutting the filter paper fine. All materials e
perimented on were ground so as to pass a g in. sieve, 1

the dry, thorgy

. but calcium phosphate and to some extent cal-
) bl
only as TeqUipar

o cannot be so removed. To decide whether t.;heir
fered seriously with the solution of nitrog‘en, dlg.es-
ade in the manner described, both Wlth. 'drled
h dry fish, adding in each case certain quantlt'les of
sed. The tri-calcium phosphate was a chemlca'lly
. pared by precipitation and therefore more ea.sﬂy

ute acid than ordinary rock phosphate. Calcium
s in the form of fine ground land plaster. The results

Of the total nitrogen
were dissolved.

98.1 per cent.
d blood +1 gram phosphate ... ... ... ..... 96.9
d blood +2 grams phosphate __.. ... ..cc..a. 95.9 L
ried blood + 2 grams phosphate +1 gram gypsum_ 94.8

d blood + 2 grams phosphate + 2 grams gypsum 93.7

LR F S AT SR, 70.0 per cent.
ﬁsh BB S i phosphate -.oc-ooceeaoacaanos 70.1
p 113
fish +2 grams phosphate ..o aco oo o 61.1

fish +2 grams phosphate +1 gram gypsum ... 68.7
fish +2 grams phosphate + 2 grams gypsum .. 62.4

PrELIMINARY EXPERIMENTS. fish +4 grams phosphate +4 grams gypsum. .. 47.6

o g ent in large quantity these salts seriously interfere
n of nitrogen. In none of the ammoniates how-
0 of organic to inorganic matter lower than 1 to 1,
the inorganic matter so readily soluble and so
quence to interfere as in these artificial mixtures
ate with salts. These results, as well as those of
Chazal, indicate that the presence of phosphate and
me affects the solubility of nitrogen but not so
) Impair the usefulness of the method.

Hydrochloric acid has of itself a peptonizing action and exper
iments with wheat bran had shown that this acid alone dissol
very nearly as much nitrogenous matter as it did when pepsi
was present.

To ascertain whether the same would hold true with the ma.t

“ rials under examination, parallel experiments were made wik
ground leather and dried blood, using in one case acid aloné
the other pepsin solution.

B
by acid alone. by pepsin solution.
From dried blood ...__.__.____._. 17.7 per cent. 96.8 per cent.
dfromlanuh et QINEIE U7 1o e T 14.5 25.4

- -

.ﬂm‘ect on digestion of the added acid.

O proceeds, hydrochloric acid combines with th'e
and if the amount of nitrogenous matter present is
tity of free acid may be so much reduced that the
estion is arrested. To obviate this, free acid is
me to time, but if the total quantity of free acid
bove 0.2 per cent. digestion is likewise hindered
0 study the effect of the added acid under the con-

The addition of pepsin is evidently necessary.

Liffect of Salis. 4

. . . 2 (3 l

Certain salts are known to hinder the solvent action of P(’lpsi

solution. It is proposed to remove all salts which are soluP zi ]
water, previous to the digestion, when they are present in ¢O”
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ditions of these experiments digestions were made wit,

leather and with dried blood in the usdal way, and othelgroun

3 . " digeg, bbean Sea -c--ceecmamcoeceasarann
tions were made as usual except that no acid was addeq begig:' afg;m tll;is(ia;o 1403

. ; : G . B e N0 1403 .o ilii il

that contained in the pepsin solution. v gs, & manufacturing Waste ... ...

of th

¥ waseﬁgﬁils'gﬂfﬁﬁfn nd Horn and Hoof, No. 1667 «ocvoomccmcocaaninan

) ' _ 08Dr.ct.acid added.  No acid addeq, ,, No. 1537. It appears to be sweepings or the re-

Drjed blogd ouofogs . i n 96.8 per cent. 93.8 per cent, stmgs of wool. It has apparently very little oil in it

oabher: o fls ot el 25.4 444

‘a loosely woven ST O R AR S L St
. 3. A sample received some years ago of material
ved in market. It was fine and brittle, but the
of preparation SNBOL EHOWE: i s wn sa s s mny o
ted by the benzine process, No. G O AR

The 0.4 gram hydrochloric acid present in the pepsin SOlutlo
was not enough to complete the digestion of dried blood.
Leather seems to be very slowly soluble in pepsin solution ang the
addition of acid checks its digestion, whereas without added acid. uced by superheated steam, dried and ground in a
the digestion will slowly continue till the experiment is closed. L A e 1
The Time of Digestion. ; Ammonite.” An artlcle sold at a low price and said
A considerable number of comparative trials showed that while B e e
certain materials were as fully dlgested in 12 hours as in 24 hours
others were not, and therefore in the experiments hereafter de~

scribed, the time of digestion was always 24 hours unless the
contrary is stated.

ather, another ammoniate which is being pushed
arket and thought to be quite extensively used ...

and in the manner above described.

123

Per cent. Nitrogen.

5.50
5.41
14.85
15.37
13.69

11.25

13.12

8.13

8.40

6.85

' owing table are given the results of digestion with

SOLUBILITY 0F AMMONIATES IN PEPSIN SOLUTION.

Per cent. of Nitrogen. Of the total
aallly B < nitrogen were
Here follows a description of the materials tested. ] PR o ol it ol [l
T R Per cent. Nitrogen. (Duplicate trials). ge).
ood No. 1. iln I’lf-:‘d or blaok blood JECVIRESE L - 1544 o . 13.44 62 - .34 43 96.8
Blood No. 2. Kiln dried or black blood. Probably of same T 13.47 250 .29 .27 97.9
otigin as'blgod No 'l o o0 pain o dt Rl i s L 13.47 ‘ )
Ammonite No. 1536. Sent by the committee on nitrogen of B - 12'8? BA% AT f;? Z;g:i
the Association of Official Chemists. ... _. T EL Y 12.85 e onite B : EZ; ;g% ;g} 2.86 .5
Ammonite A, No. 1569. Made and sent by M. L. Shoemaker ~ NUEEEEEEEEG—_—— T : - : :
5 GnerePhiles ot g LR i (DT L 12.73 . .. 10.64 1,31 1T 1.24 85.9
Ammonite B, No. 1588. Made and sent by M. L. Shoemaker B No. 1439... 15 B 407 il il
& Co. Both these samPles are made from animal matter, S C A Horse Meat 8.12 3.35 2.93 3.14 61.3
beef and pork *cracklings,” etc., from which all grease is e
removed bylbenzne &L b Ll b iiis S 12.68 R 4.11 .04 .06 .05 98.8
Fish No. 1598. This sample of menhaden was taken directly ! 4 P i
p 92.7
from a factory. It had been cooked as usual to extract NON:' - ggg ég b gg 92;
the oil and had lain in the pile about a week. Tt was U 1.00 .91 95 82.9
rapidly dried in the laboratory over oil of vitriol._____.__ 10.64 S mmeee. 5.41 5.05 4.91 4.98 i
Dry Ground Fish, No. 1439. This is the commercial article of Dust No. 1403 14.85 | el 7.2
ood qualit 8.76 S ' . e
_ good quality....... L E L EETEEE R : AN 15.37 | 12.57 12.55 12.56 224
Dried Horse Meat, not acidulated. The commercial article from : .o and Hoof
aNow York deatari M @l il W M i 8.12 A 13.69 9.78 9.89 9.83 28.2
Ground Bone No. 1197. An exceptionally clean, hard raw - “'23 1;}; igi: }g;i #g
bone from button faotoryila s  d Loll suihahat biaaal L. 4.11 i 12'}3 l6'0;«; 6.10 6.06 95.4
Cotton Seed Meal, No. 1532, decorticated ... .- ... ........ 6.68 e procoss, ' Yl
Prithor: Pt Tha. 4. g s SINE TR 6.8 .| 840 | 525 498 6.38 aye
ted steam 6.85 6.13 5.15 5.14 33.3
....... 8.06 525 5.24 5.24 34.9
________ 6.91 6593 6.00 * 5.96 13.8

* 12 hours digestion.
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The sample of Dry Ground Fish No. 1439, is the least g,
of all of the better class of ammoniates. - In order to seq
was exceptional, all the samples of dry ground fish whic},
been received this year were tested. °

The results are given in tabular form.

hours yielded 13.61 per cent. of extract. The residue
h chloroform gave 3.09 per cent. of a dark brown,
ubstance, scarcely fluid even at 100° C., which had

£ thig
haye

odor.
1s of fish No. 1479 gave 8.84 per cent. ether extract.

action for 3 hours gave .24 per cent. The residue

o 2 Per cent. of Nitrogen. of .
Station No. | Digestion, Insoluble in pepsin T niu‘&v’&f"&f, ng chloroform in 4 hours 3.35 per cent. and noth-
hours. Total. solution Insoluble. dissolyeq. © . . b bisalphid
(Duplicate trials). | (Average). Der cent. extraction with carbon bisulphide.
1439 12 8.16 9254 2.23 238 | 12 ms of fish No. 1451 treated as above yielded 8.19 per
i ;i e 33? o i 65.1 er extract, 1.39 per cent. chloroform extract.
. 2.61 70.0
36 2.34 2.34 73.3 ol Ti 1479 contained . _ ...~ 5677 grams of nitrogen.
1451 12 4.01 147 1.50 1.48 631 il 5399g g
24 1:22 1.22 69.6 {ue after extraction ~  “ .....--. 5
36 1.13 y LA 70.0 5
1359 12 G 343 3.43 60.6 ted by ether and chloroform _....... .0278
24 2.86 2.86 67.2 4
36 2.66 266 | 696 B ent. of nitrogen.
1424 12 8.68 3.61 3.79 3.70 57.4 e : ;
1501 19 8.712 a8.1o' 13.t9 3.1 [ 56.7 s of Fish No. 1451 contained_____.__._ .2807 grams of nitrogen.
24 3.07 3.07 64.8 idue after extraction iy e el .2517
o 36 2.86 2.86 | 67.2 : {7
9 12 8.11 3.70 3.70 ‘ 54.3 d by ether and chloroform -.-..-.-.. .0290
gé 3.11 311 61.6 %
291 2.91 ! 64.1 : 1
15817 12 8.80 418 4.97 193 519 cent. of nitrogen. ) '
2k 3.72 F R I ipt was made to ascertain the nature of the nitrogen-
i iial $36 | 613 which was soluble in ether and chloroform. It may

ve been lecithin which is found in fish eggs.
of 2 grams of these extracted samples were digested

The solubility of nitrogen in all these samples was considerably
nal way for 12 hours. The calculated results are as fol-

less than had been observed in other ammoniates of the better
class. Experiments were made to ascertain, if possible, the reason -

of this,
@ extraction had .5677 grams nitro-

3 per cent. soluble_ . .. ... =,3082 grams soluble nitrogen.

r extraction had .5399 grams nitro-
3.3 per cent. soluble__.____._.-.-- =.2878 grams soluble nitrogen.

Effect of Ol
Fish always contains a considerable amount of oil which may
partly envelope the nitrogenous matter, and hinder or prevent
perfect contact with the pepsin solution. It is also possible that
by exposure to air a portion of the oil may be converted into &
substance similar to linoxyn which would offer even more resist=
ance to the action of solvents. Linoxyn as described by Mulder
(Die Chemie der austrockenenden Oele, p. 98) is heavier tha?
water, amorphous, elastic, insoluble in water, alcohol and ethe’s
as well as in dilute mineral acids. Tt swells in chloroform or ¢A%°
bon bisulphide and finally dissolves. The best solvent is said
be a mixture of chloroform and alcohol.
Fish No. 1439 dried and extracted continuously with absol

8 nitrogen removed by esher and chloroform would have
le in pepsin solution, then the total soluble nitrogen
ction with ether would be .3156, and the percentage
f nitrogen in the extracted sample, 55.6, a gain of only
6. in solubility over the sample which contained oil.

I experiment with No. 1451 gave practically the same

further test, samples of 2 grams each of blood No. 1,
No. 1197, were weighed into beakers, and to each was

ut€
Dout .20 grams (10 per cent.) of fish oil. The beakers



126 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION. 127

stood in a room where the temperature’ was little bel,
Fahr. by day and 10-20 degrees lower dt night.
After a month the solubility of nitrogen in the blood was

A sample of bone, 1363 was treated in the same way.
es were then digested with pepsin solution for 12
sults were :

W 7gs

" . 9.9
. . -~ Of the total nitrogen were dissolved per cent.
per c.ent , in the bo.ne 95.6 per cent. as ag.aunst, 96.8 and 9g g . " Inorigioal  In the treated
spectively, in the trials previously made without any additiop i sample. sm;!ple.*
oil. After nearly two months.the solubility of nitrogen iy 'j 152; ---------------------- Zg ;53
Sh f0. 1363 - - - - - - em oo emeeame e

was 98.0 per cent., in bone 96.1 per cent.

That the comparatively low solubility of nitrogen in fish ig du
to some change in it during the drying and storing is indicateq
by the fact that the nitrogen of fresh cooked menhaden is myeh
more freely soluble in acid pepsin solution (see fish No. 159g)
than that of the fish dried and cured in the usual way. J

long continued digestion without additional acid,.
sortions of fish 1501, were digested for 12, 24, 48
in the usual way, except that no acid was added
ion to that already in the pepsin solution. Samples
e treated in the same way as a control on the exper-
bed on page 122.

s were as follows:

Effect of Salt.

A certain quantity of salt in solution will depress the solvent SF i totel Mipmgen seats B

3 r e ” . . Fish No. 1501, Leather No. 3.
action "of acid pepsin. To learn how far this fact might go to- 53 41
wards explaining the behavior of fish scrap with pepsin solution, 57 47
certain samples were washed with water previous to extraction 65 44
till the washings were free from chlorine. The results of diges- izlr ii’r

tion were as follows :

Of the total nitrogen, there were so far discovered fully explains the rather low sol-

dissolved per cent.

Time of digestion. In the washed In the unwashed grouud fish in pepsin solution.
No. hours. sample.* sample. 4 % X
1479 24 57 61 ity of nitrogen in various grades of bone was next
1451 24 71 69 follows :
1425 36 11 73 hree samples in the table which have the highest sol-
ihas 36 86 ol wn to be raw, hard, selected bone, free from adher-
1501 24 64 64

from any large amount of grease. No. 1354 is a
glue works. It has been steamed and all glue re-
1863, 1525, and 1433 at the bottom of the list, are
ining little hard bone but mixed with salt and salt-
mple of No. 1363 was washed with water to remove
e, before digestion, but the ‘solubility of its nitro-
affected by the treatment.

en of hard raw bone is considerably more soluble
the mixture of soft bone with cartilage muscular

These trials indicate that the amount of salt present in these
samples has no marked effect on the solubility of nitrogen.

Presence of gelatin or glue.

In the process of extracting fish oil, the fresh fish are COO_ke'd izl "
for 20 minutes or half an hour in open tanks, in water which }s 3
heated by steam, led into it under more or less pressure. It. 159
possible that by this means more or less glue is produced which
is known to be very slowly soluble in pepsin solution. To remove
any glue, two grams of fish No. 1587 were heated with wate® “ ,
boiling, the solution was filtered, the boiling was repeated all

finally the residue was brought on to the filter and washed with

en removed by boiling water.

cases at the end of thirty-six hours the solution was removed
Sh pepsin solution was added, and the digestion continued for
The slow continued solution of leather by pepsin solution
if of free acid is not over 0.2 per cent. is here apparent as in the

# Including what nitrogen was removed by the preliminary washing:
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ion without the treatment with borax. It is easy,
eot uric acid in any mixture, so that in any case

Per cent. of Nitrogen,

B ’ Total Insoluble in i'nepsin O1 the togg)
' T e were distolig be given to it
ate trials. . ceng, '€ Y .
1197 ‘ 4.11 40 .60 s = the practical application of the method, four sam-
iggf i 720 .22 21 98.8 erphosphates were prepared as follows:
v S
1436 43 .16 7
1375 | 3.52 2(5) 23 400 S’?(z) T, 13 grams black blood,
1371 3.90 Aa T ég 87.0 ate of ammonia, 29.3 “  steamed leather,
]1235; Hae 61 .68 64 84.0 e of potash, 8.5 * muriate of potash,
1402 3162 gg 52 .65 gg-i (. acid phosphate. 49.2 ‘“ 8. C. acid phosphate.
. 5 i 6 : 1 L1
iig% 4.48 L) e 1.1§ 78.5 100
1361 504 i iy 05 P
1394 3.40 '91 ‘91 1.64 79.8 uano, 13 grams black blood,
1398 4.14 1.29 1.36 lg; 73.2 ate of ammonia, 5 “ horn and hoof,
iggg gt 1.20  1.29 1.24 gg.x of potash, 8 “ muriate of potash,
1525 ggg i;:} };g 1.15 eg'g . acid phosphate. 74 “ 8. C. acid phosphate.
; 4D " ¥: ! a5
: 3 1.29 3
120 | 12 | 535 of the mixtures are:
;cvssm;,l andh grease, which makes up “kitchen bone.” Tt may i A B ¢ D
0o that the process of boilin i : ] g 3.47 3.76 3.56 2.44
g or steaming as usually conducted A . : ;
ucted
________ 9.1 T4 7.2 11.1
4.3 4.5 3.2 4.3

palrtly converts cartilage into glue, which is less soluble in pepsin
:Tbiﬁi’oia;ti:':i}; it decays more readily than other forms of
B e s i et it
At ution. From a sample con-
talning 16.01 per cent. of nitrogen, pepsin solution dissolved only
11.14 per cent., or 69 per cent. of the total nitrogen present. The
reason is that guano contains a considerable proportion of .nitro 4
gen in the form of uric acid, which is insoluble in water and
dilute acid, al.though it is easily resolved into ammonium carbonate
by fermentation, and so becomes available. Stutzer & Kleinken-
berg pr(.)pose to remove uric acid by digesting two grams O
guano with 250 c. c. of a 1 per cent. borax solution for two hours
on a water bath, and afterwards digesting the residue with pepsin.
golution. The guano above referred to, treated in this way, ha
its nitrogen dissolved to the extent of 98.3 per cent :
.In the case of mixed fertilizers, however, such trea'tment is inad-
m}ssible, because leather itself gives up its nitrogen after treatment
with borax. Thus, a sample of leather, reduced by superheate mic) are dissolved by pepsin solution :
steam, after treatment with borax, gave up 83.8 per cent. of nitro" ‘
gen to pepsin solution, while only 38.3 per cent. of it was soluble ’ dissolved 23‘4 5?6 1::8 726

12,02 per cent. of nitrogen from leather, and 1.45

sulphate of ammonia. B contained 1.75 per cent.
and 2.00 from leather. ( contained 2.11 from cave
from ammonia, and D 1.75 from blood and .69

“ hoof.

ms, of 5 grams of each sample, were washed on a
about 400500 c¢. c. of cold water. In two of these
L ‘f’rogen insoluble in water was determined, in the
ples was determined the nitrogen insoluble in water

- solution. -
('Were as follows :
' A B ¢ )

luble in water_. 2.05 3.74 1.66 2.44

nsoluble in water
e } 1.57 1.66 1.43 62

calculated that of 100 parts of nitrogen insoluble
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 distinguish in mixed fertilizers between such ammo-
seneral sense of practical farmers accepts as avail-
) as the same general sense condemns as inert.

Samples A and C are clearly condemned by their low o]y e,
The chemist who made the determinations, being ignoram,ublh )
composition of the samples, also reported that tz;nnic aCio;:' 5
present in both A and B. This fact, taken with the lo
bility of B would condemn that also. Sample D, which ¢
between one-third and one-feurth of its nitrogen in form
and ..hoof, would not be suspected of containing an infe
moniate.

W soly
Ontajy,
Of ho
T10T am,

aNTS ON THE PUTREFACTION OF AMMONIATES.

sriments have also been made on the relative rapidity
on of nitrogen in various ammoniates when exposed
f fermentation, a method proposed by Morgen.*

]« above described were used for this study. The
ed was to bring one gram of the substance into
flask with 350 c.c. of water and 5 c.c. of an
t of rotting stable manure. The flasks were kept
ath at 30° C. (28°-85°), shaken once daily, and fresh
ydded when necessary to replace what evaporated.
ks digestion the solutions were filtered and nitrogen
d in the washed residue.

 are here presented in tabular form:—

Review or toe Rusvrrs OBTAINED BY DRsS. SHEPARD ANDI
CHAZAL AND THIS STATION.*

1. The nitrogen of dried blood red and black (4 samples),
cotton seed (4 samples), castor pomace and maize refuse (each o
sample) was in every case soluble in pepsin solution, by 24 hours
digestion, to the extent of 75 per cent. or more. - ’

2. The nitrogen of fish (10 samples), dried animal matter
(tankage, horse-meat, ete., 3 samples) and of bore (20 samples),
was in every case soluble to the extent of over 52 per cent.

3. The nitrogen of leather steamed or extracted by benzine
was in no case soluble to the extent of over 36 per cent. That

PER CENT. OF NITROGEN. Of the total Nitro-

gen, were dis-
solved, per cent.

- [ i |

of horn shavings, horn dust, ground horn and hoof, cave guano, - " OO B A o
felt waste and wool waste was considerably less soluble than the P 1344 | 312 42 \ 395
nitrogen of leather. R gl | o e Nie
: 1t ] ) 4 No. 1536, ... .. 12.85 | 3.00—3.32 3.16 | 5.4
4. This method divides all ammoniates into two classes accord —-.| 1068 | 2.63—2.03 Ak ‘ o
ing to the solubility of their nitrogen. In one class more th B | 550 | 398
half of the nitrogen is soluble, in the other scarcely more thai SUNEENNNNNNSNNRRSEReMeat, . 812 | 2.77—3.40 3.08 | 62.0
. . . | v 90 | 4
one-third is soluble. In the first class belong @l the ammoniates SN NC 1561, - 91'3680 1'32 | (7351).(')
whose nitrogen is known to be “available” in the sense referréd ‘ e é.éé“: 1.45—1.36 1.40 3 78.9
to in the beginning of this paper, in the second class the mos¥ e §'gg | 1'3@ U;Z | Z;(Q;'?
i . 3 3 e - e .. J. . . .
soluble are leathers variously manipulated which are known 10 DG - o - 5.41 | 4.45—4.40 4.42 l 18.3
almost valueless as fertilizers. To some extent this method 18 i %%io ]2'1(1)0—315;1.87 g;g }3'2
. y \ o - 5.31 2.8 X .8
ther_eff)re a measure of the agricultural value of nitrogen. How B8 13.69 | 9.94—946 9.70 29.1
far it is a measure must be determined by vegetation experlments g.éaj» 4 11143 e 7%’% igg
o - ; . 4 . .85 - . 3.9 5
under accurately controlled conditions in which nitrogen 18 sup 8.06 5.18 5.18 35.7

plied in the same ammoniates which have been tested by digess

tion experiments.

| es the duplicate nitrogen determinations do not
In the mean time the method has decided value because in maPY

Wwhich indicates that putrefaction did not go on as

*Stutzer and Klinkenberg’s results are not here repeated because they appl,y : bili, e the_ other. There ls. much less Val‘la:tlon
ammoniates which probably differ from ours somewhat in method of preparati® ‘ Uy of the nitrogen of the different ammoniates

te. . s
o5e bdwirthsch, Versuchs-Stationen, 1880, 50.
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whose nitrogen is available than was noticed in case of

with pepsin solution. 4
In the latter case from 52 to 98 per cent. of nitrogey,

solved, but by this putrefaction test from 54 to 86. =T
This test of putrefaction draws the same line betweep the

classes of ammoniatés Lhat" was drawn by the pepsin digestion -
Steamed leather, “ Prepared Ammonite” and horn aandol‘:
which were the most soluble of their class in pepsin solutiop )

also the most soluble after putrefaction.
This method is deserving of further examination.

The experiments described in this paper have been almg

wholly carried out by Mr. E. H. Farrington and Mr. A. L. Wip
Jr., chemists in this station.
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