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ANNOUNCEMENT.

JONNECTICUT AGRICULTURAL EXPERIMENT STATION was established in
ce with an Act of the General Assembly, approved March 21, 18171, “for
pose of promoting Agriculture by scientific investigation and experiment.”
Station is prepared to analyze and test fertilizers, cattle-food, seeds, soils,
., milk, and other agricultural materials and products, to identify grasses,
and useful or injurious insects, and to give information on the various
of Agricultural Science, for the use and advantage of the citizens of
ec ticut.
1 chemical analyses, seed exarﬁlinations, ete., proper to an Experiment Station,
be used for the public benefit, will be made without charge. Work done
use of individuals will be charged for at moderate rates. The Station wrill
take no work, the results of which are not at its disposal to use or publish,
ned advisable for the public good.
es of Commerclal Fertilizers, Seeds, etc., will be examined in the order of
coming ; “but when many samples of one brand or kind are sent in, the
will make a selection for analysis. In taking samples of Commercial
rs and Seeds for examination, the Station’s “ Instructions for Sampling "’
strictly followed, and its blank * Forms for Description of Samples” must
d out and sent with the samples.
results of each analysis or examination will be promptly communicated to
y sending the sample. Results that are of general interest will be sent
ltaneously to all the newspapers of the State for publication.
officers of the Station will take pains to obtain for analysis, samples of all
nmercial fertilizers sold in Connecticut ; but the organized codperation of the
$ is essential for the full and timely protection of their interests. Farmers’
and like Associations can efficiently work with the Station for this purpose,
ding in samples early during each season of trade.
18 the wish of the Board 6f Control to make the Station as widely useful as
Tesources will admit. Every Connecticut citizen who is concerned in agricul-
‘whether farmer, manufacturer, or dealer, has the right to apply to the Station
any assistance that comes within its province to render, and the Station will
ond to all applications as far as lies in its power.

‘ Instructions #md Forms for”laking samples, and Terms for testing Fertil-
Seeds, etc., for private parties, sent on application.

tions should be directed to

AGRICULTURAL EXPERIMENT STATION,
NEW HAVEN, CONN.
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121 d of Control of Tar CONNECTICUT AGRICULTURAL
E: ~SrarioN has the honor to submit the following
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istory of the Experiment /Station in Connecticut, an
5o indispensable to the progress of our agriculture and
f the manufacture and commerce in fertilizers, we
honorable body to our last Report, and to the Reports
Board of Agriculture.

the year 1878, the work of the Station, under the direc-
fessor S. W. Johnson, has gone on without any
hatever. He has been assisted the whole year by
H. Jenkins and H. P. Armsby, and by Mr. H. L.
e months. In an investigation of supposed poisoning
he was also assisted for a time by Mr. Wm. T.

124
125
127;[
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atus of the Station and other facilities for work have

xtended during the year just closed.

of office of Messrs. Webb and Brewer, as members

d, expired in the year; the former was re-appointed

vernor of the State, the latter by the Governing Board

d Scientific School. '

cutive Committee has held twelve meetings in the

1 each month, and the full Board has held one meeting.

enses and operations of the Station we refer your

Y to the appended Reports of the Treasurer and
sented to this Board at its Annual meeting held in

an, 21st, 1879,

of the Board,

CHARLES B. ANDREWS,

President.
H. BREWER,

Secretary.



REPORT OF THE TREASURER.

v

Wy, H. BrEWER, in account with The Connecticut Agriculturgy
Liperiment Station,

Recrvep.
Balance from old account, ._.._.._.._.._.. $301.41
For Chemical Analyses and Bulletins, _..___ 442.99
From: State Treagurer, ..o JL 000 G Vol 5,000.00

: ~ §5,744.40

Pam Ovr.
RERRR RIS L L O T $3,900.00
Traveling Expenses of Board of Control, . _ . 23.65
Stationery, Printing, and Postage, ... ._.. 172.69
o T AT SN KNSR 101.38
Other Laboratory Expenses,....._.._. ... 989.00
TRt ch s i i UL R . 43.23
Mineellaneousy g bl e ule ol Sl i, 51.17
5,281.12
Salnneeonilignd, . 0L i 463.28

——— $5,744.40

There is now due the Station, eighty-three (83) dollars for anal-
yses; and the bills outstanding against the Station amount to
about five hundred and forty (540) dollars.

' WM. H. BREWER, Zreasurer.

New Havex, Coxn,, January 20th, 1879,

(1st) Report of this Station, printed in the early part of 1878,
¢ an account of the organization and operations of the Station
the date of its beginning, July 1st, 1877, until the close of
ear. /

, present (2d) Report covers the doings of the Station for
lve-month ending Dec. 31st, 1878, during which time its
has been going on actively and without interruption.
Objects and Uses of the Station, and the Privileges which
rs to the citizens of Connecticut, are concisely set forth in
ouncement which is to be found on page 3.

e most important subjects which have engaged attention at
ation during the year 1878, are briefly stated in the para-
s that immediately follow. Reference to the Table of
nts will direct to their details and show what other topics
nsidered in this Report.

mnary of Station Work.—During the year 1878 the Station
n chiefly occupied with the chemical examination of the
izers which are found in our markets in increasing quantity
ariety. The number of samples analyzed has been one hun-
and seventy-one (171). Many of these have required the
aration and determination of five or more distinct ingredients,
it is the rule of the Station to duplicate the analyses, in
as far as possible, to remove all chance of error, the number
analytical determinations executed on fertilizers alone Quring
ear has been onethousand and one hundred (1100), viz: of
horic acid, three hundred and twenty-six (326); of nitrogen,
ndred (500) ; of potash, ninety-eight (98) ; of water, eighty-
(88), ete.

e have not been able to accomplish as much in the study of
ding Stufis as was hoped, because of the pressure of fertilizer-
As an unfortunate result, some samples of feeding stuffs
ted for analysis have spoiled on our hands, and others are
2



10

possibly so altered as make their examination of doubtful value
‘We have, notwithstanding, found time to complete thirty-one (31).
analyses, involving three hundred (300) determinations, which are
reported in the following pages. "

Other chemical work has been expended upon six samples of
sugar beet, three of well-water, one of Paris green, one of white
hellebore, one of “red rock,” and upon two supposed cases of
poisoning. In one of.these cases, a well-known fertilizer was Sugs-
pected of occasioning the loss of human life; in the other, the
cause of the death of several horses was the point of investigation,

The study of the methods of determining the proportions of
nitrogen and of phosphoric acid in fertilizers, etc., has been assid-
uously prosecuted during the year, and some results very valuable
to the agricultural chemist, and not less so to all who make, sell
or use fertilizers and feeding stuffs, have been reached. In study-
ing the processes for estimating nitrogen, ninety-five (95) deter-
minations of that substance have been made, for the purpose of
testing every suggestion that could be gathered from the state-
ments of other chemists, or from our own extensive experience,
This investigation has cost much time and labor. Its full details
are too technical for these pages, and may most appropriately
appear in a scientific journal. The investigation itself will enable
us in the future to do our work more correctly and more rapidly
than heretofore, and to be far more certain in our conclusions.
We have also reason to believe that the results will be of essential
benefit to all chemists who deal with the elements in question.

The total number of quantitative analytical determinations
made in the Laboratory during 1878 has been not less than fifteen
hundred and fifty (1550).

But a single Seed- Framination has been called for during the
year.

The study of the Relations of Soils to Water has been con-
tinued experimentally as far as time and the very insufficient
means at command have permitted. )

Station Bulletins.—The results of such analyses as were of
general interest have been published in seventeen Bulletins issied
as occasion required. These have been distributed to the Agri-
cultural Societies, Farmers’ Clubs, and newspapers of the State,
as well as to the leading agricultural periodicals of the country.
A lively interest has been manifested in these Bulletins, not only
among our own citizens, but also among farmers and manufac-

.
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in other States. In most cases they have been prepared in
gufficient number to supply societies and newspapers with a
sole copy each, by means of the Edison Electric Pen and Dupli-
ng Press. This instrument only allows the issue of a small
which is not always easily legible, especially after one or
) undred copies have been worked off; and its circulation
ately depends upon the reproduction of its matter in the
or weekly press. In order to reach the public with an
ler measure of our results, Bulletin No. 19, of seven pages
those of this Report, was printed in September last, in an
jon of four thousand copies. These were distributed at the
Fair and at most of the County and Town Exhibitions, or
TV 'se,‘chieﬂy through the ready sand enthusiastic cooperation
officers of our Agricultural Societies and Farmers’ Clubs.
s Bulletin gave report of the composition and valuation of
en fertilizers with forty-nine distinet analytical determina-
- Some errors, mostly unimportant, found their way into
tin No. 19, which required for their correction more space
ur usual Bulletins afforded, and accordingly Bulletin No,
s also printed.
 advantages of the printed Bulletin are so obvious and so
that it is to be hoped the funds of the Station may warrant
more frequent employment.
- Correspondence of the Station that has passed the hands of
Director during the year has involved the exchange of some
‘hundred and fifty letters, including reports of analyses,
TS to inquiries, etc.; many of them indeed brief, but many,
equiring considerable time and care in their preparation.
mical Frhibit.—In July last the Executive Committee
cted the Director to prepare a systematic Collection of
Chemical Elements and Compounds which enter into the
sition of Soils, Fertilizers, Feeding Stuffs, and whatever is
0ost direct interest to the Farmer, and to display the same,
bly cased and labeled;at the Faif of the State Agricultural
Y. Two cases, each six feet by four, filled with specimens,
1Y contained in glass-stoppered bottles, were accordingly got
Y‘f()l" the State Fair, and afterwards were shown at the Fair
New Haven County Agricultural Society.
B these occasions the Exhibit excited a deep interest among
ical men, many of whom had, by its means, their first oppor-
%0 see in a state admitting of identification, the chemical
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substances, whith, until lately unknown, even by name, except to
men of science,are rapidly becoming familiar as household Words
in the homesteus of our State. The officers of the two Societieg
named, accordd every courtesy and facility to the Station that
could have bex desired, and the State Agricultural Society ay,.
pointed a Spedsl Committee to report upon it. This Collectioy
will be hencefash on view at the Office of the Station, Furthep
account of it wil be found on subsequent pages.

(OMMERCIAL FERTILIZERS.

The Station mkes analyses of fertilizers and fertilizing mate.
rials ; firstly, for the benefit of farmers, gardeners, and the pub-
lic generally; wcondly, for the private use of manufacturers
and dealers. Amalyses of the first class are made gratuitously,
and the results we published as speedily and widely as possible,
for the guidame of purchasers and consumers. Those of the
second class archarged for at moderate rates, and their results
are not publisiel in a way to interfere with their legitimate
private use. T Station, however, distinctly reserves the liberty
to use at diseretim all results obtained in its Laboratory for the
public benefit, md in no case will enter into any privacy that
ean work againii the public good.

During 1878 me hundred and seventy-one (171) samples of
fertilizers have been analyzed. Of these, fifty-four (54) were ex-
s amined for priute parties, and the remainder, one hundred and
seventeen (117),for the general use of the citizens of the State.

The samples malyzed for the public benefit have been sent in
from all quartes of the State, in most instances by actual pur-
chasers and cammers. In a few instances, dealers or agents
have sent in samples, and in a few cases the Officers of the Sta-
tion have sampki fertilizers on the docks at New Haven.

All the analyis of the first class are made on samples under-
stood to have bem taken in accordance with the printed Instruc-
tions which theStation supplies to all applicants. Here follows
a copy of them.

InsrrUCTIONS FOR SAMPLING COMMERCIAL FERTILIZERS,
The Commerial Value of a high priced Fertilizer can be esti-

mated, if the parentages of its principal fertilizing elements are
known. Chemiul analysis of a small sample, so taken as to

13

represent a large lot, will show the composition of the lot.
ubjoined instructions, if faithfully followed, will insure a
ir sample. Especial care should be observed that the sample
her gains nor loses moisture during the sampling or sending,
easily happen in extremes of weather, or from even a
exposure to sun and wind, or from keeping in a poorly
od vessel.

- Provide a tea cup, some large papers, and for each sample a
fruit can or tin box, holding about one quart, that can be
ﬂy closed, all to be clean and dry.

Weigh separately at least three (3) average packages (bar-
rbags)' of the fertilizer, and enter these actual weights in
Form for Description of Sample.”

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

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

onn. Agricultural Erperiment Station, New Haven, Conn.

above Instructions may be over-nice in some cases, but
~are not intended to take the place of good sense on the part
Se who are interested in learning the true composition of a
izer, Any mode of operating that will yield a fair sample
od enough. ]
ase of a fime, uniforni and moist or coherent article, a
“tryer or a tin tube, like a dipper handle, put well down into
ackages in a good number of places will give a fair sample
great ease. With dry, coarse articles, such as ground bone,
18 likely to be a separation of coarse and fine parts on
‘ing. Moist articles put up in bags or' common barrels may
€ dry on the outside. It is in these cases absolutely neces-
mix thoroughly the coarse and fine, the dry and the moist
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portions before sampling. Otherwise the analysis will certainly
misrepresent the article whose value it is intended to fix.

' The quantity sent should not be too small. When the materig]
is fine and uniform, and has been carefully sampled, a pint may
be enough, but otherwise and especially in case of ground bone,
which must be mechanically analyzed, the sample should not be
less than one quart.

‘With the Instructions for Sampling, the Station furnishes a blank
Form for Description of Samples, a copy of which is here given.

ForMm ror DESCRIPTION OF SAMPLE.

Station No. Rec’d at Station, 18

Each sample of Fertilizer sent for 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 ecircular,
pamphlet, analysis, or statement that accompanies the fertilizer
or is used in its sale.

Brand of Fertilizer,

Name and address of Manufacturer,

Name and address of Dealer from whose stock this sample is
taken,

Date of taking this Sample,

Selling price per ton or hundred, bag or barrel,

Selling weight claimed for each package weighed,

Actual weights of packages opened,

Here write a copy of any analysis or guaranteed composition
that is fixed to the packages.

Signature and P. O. address of person taking and sending the
sample.

On receipt of any sample of fertilizer from the open market,
the filled out “Form for Description,” which accompanies it, is
fled in the Station’s Record of Analyses and remains there as a
voucher for the authenticity of the sample and for the fact that it
has been taken fairly, or, at least, under suitable instructions. It

-

o soucht to insure that manufacturers and deal«_zrs shalldnot
- sf;-omihe publication of analyses made on material tlz\att oes
¢ correctly represent what tl,l’ey }l:ave f:;;f;% ﬁ::; r:ua:a;(.) bl
.‘ y eseription” when p ; .
e‘l‘lth::l df;:aDof coI;t, weight, &e., of a fell'tihzer which a.r(i
a for estimating, with help of the ana?yms, the c?mmelrﬁla
£ its fertilizing elements, and the f‘inrness of 1t.s se;n ;zlgl
Neglect to give full particulars occaswns'the S.tzftlgnl it
and it is evident that want of accuracy In Wl‘ltl]l;c l]p,.s i
,tion may work injustice to Manufact}xrers or e‘:.e i
mislead consumers. Tt is. especially important t .?t p
of a fertilizer and its Selling price should be hc(n (;e;lez
" The price should be that actua'lly charged by t,do: ; i
hom it is bought, and if the article be purchased 1nt e
r other distant market, the cost at the nearest point to
nsumer, on rail or boat, should be al{.so stated. UG
In all cases ton-prices should be given, and if the szlet.nctl
Je is only by smaller quantities, that fact should be distinctly
.en a sample of fertilizer has
d on a printed form, which is
lyses, facing the Description of .Sampl
“the fertilizer to which it pertains, an
ce.
‘eol»:;'e:finthe analysis is also immediat-ely reported to the pa;'tz
furnished the sample, the report being entere(.l on one p g(r) ;
nother printed form and facing 2 se'corfd prm‘oe?1 page o
cplanations ” intended to embody the grmclples and data up
he valuation of Fertilizers is based. )
‘ :e Explanations are essential to a correct understan}(llmim(‘):
analyses that are given on subsequent pages and are there

roduced here.

been analyzed, the results are
filed in the Station Recor.d of
e” that was received
d there remains for

g TION.
 EXPLANATIONS OF FERTILIZER—ANALYSIS AND VALUATIO

‘N‘é"oyen is commercially the most valuable fertili'zing ele'ment.
ours in various forms or states. Organic nitrogen 18 tl'xe
itrogen of animal and vegetable matters generall.y, eglstmg.m
albumin and fibrin of meat and blood, in the uric acid of bird
in the urea and hippuric acid of urine, and in a number of

]
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o. stable manure and nearly all of the less exp.ensive
ave, variable prices, which bear no close relagonhto
Lical composition, but guanos, superph?sphates an }(:t f;ar
_for which $30 to $80 per ton are pa}d, depend chie y
e-value on the three substances, netrogen, phosphor.zc
potash, which are comparatively c:ostly fmd s?eady -in
he money-value per pound of these mgredlen?s is eas.l.{l
‘froﬁl the market prices of the standard articles whic
ommerce.

.I;lgt;o ;’r‘ade-values or cost in market, per po'und, of the
- oceurring forms of nitrogen, phosphoric acid and pot-
cently found in the Connecticut and New York markets,

oyed by the Station during, 1878, are as follows :

other substances. Some forms of organic nitrogen, as that o
blood and meat, are highly active as fertilizers; others, as that a8
hair and leather, are comparatively slow in their effect on Vege.
tation, unless these matters are reduced to a fine powder 01-‘
chemically disintegrated.. Ammonia and nitric acid are resultg
of the decay of orgagic nitrogen in the soil and manure heap, anq
are the most active forms of Nitrogen. They occur in COMmergq
—the former in sulphate of ammonia, the latter in nitrate of sody,
17 parts of ammonia contain 14 parts of nitrogen. 1
Soluble Phosphoric acid implies phosphoric acid or phosphateg
that are freely soluble in water. It is the characteristic ingrediem;"
of Superphosphates, in which it is produced by acting on *“insoly.
ble” or “reverted” phosphates with oil of vitriol. It is not only i
readily taken up by plants, but is distributed through the soil by -
rains. Once well incorporated with soil it shortly becomeg
reverted phosphoric acid. )
Reverted (reduced or precipitated) Phosphoric acid, means

TRADE-VALUES FOR 1878.
3 ‘\‘ o L g Cents per2ionnd.
RN i

i monia and nitrates, ... .- .. ----- .- B
ig%’rgruvian Guano, ﬁne’stea.med bone, dried and fine ground

20
’ 3 g i fand figh)l o Lo LUl Ot S s Sl sl o S
strictly, phosphoric acid that was once freely soluble in water, but , ﬂne‘{glfggﬁéngzn:’nhom LT S R }2;‘,
from chemical change has become insoluble in that liquid. Tt is i b A NN 15
4 4 : . s and fish serap, ... ----------
freely taken up by a strong solution of ammonium citrate, which 2:2?;2%&%‘{:320%;3??A_:. L sl el b 5
is therefore used in analysis to determine its quantity. “ Reverted #  «reyerted” agd iI;) Perﬂvgl% %uaﬂ;)ﬁg --------------- q
L : P X i B i i sh guano. ..--w--ccama--
phosphoric acid ” implies phosphates that are readily assimilated fiite, e g A :
by crops, but have less value than soluble phosphoric acid, beciuse e in %oarse bon((le, bo§e ?sh a}lllgt ;)0ne black, - - - %
19t s fli ek et in fine ground rock phosp yrmmm e mm
they dO not dlStrlbute. free!y :by rfun‘ ; f ] high grade su]pha,te,______:_._ ------------------------ g%
Insoluble Phosphoric acid implies various phosphates not freely low grade sulphate and km_rzilte, -------------------- S ot
soluble in water or ammonium citrate. In some cases the phos- L it e e

phoric acid is too insoluble to be readily avsilable as plant food. -
This is true of the South Carolina rock phosphate, of Navassa
phosphate, and especially of Canada apatite. The phosphate of
raw bones is nearly insoluble in this sense, because of the animal
matter of the bone which envelopes it, but when the latter decay$
in the soil, the phosphate remains in essentially the “reverted”
form.

Potash signifies the substance known in chemistry as potassium
oxide, which is the valuable fertilizing ingredient of ¢ potashes”
and “ potash salts.” It is most costly in the form of sulphate, and
less so in the shape of muriate or chloride.

The Valuation of a Fertilizer signifies esiimating its worth i®
money, or its trade-value, a value which it should be remembered

is not necessarily proportional to its fertiizing effects in any
special case.

timated values” of the elements of fertilizers are not
ary with the state of the market, and are from time :co
t to revision. They are not exact to the cent or 1ts
ecause the same article sells cheaper at commercial or
ing centers than in country towns, cheaper in large
in Small, cheaper for cash than on time. These values
enough to do no injustice to the dealer, and accurate
serve the objéct of the consumer.

mate the Value of o fertilizer we multiply the per cent. of
&ec., by the trade-value per pound, and that pl"oduct by
us get, the values per ton of the several ingredients, and
lem together we obtain the total estimated value per ton.
8 of the “ Valuation” are, 1st, to show whether a given
d of fertilizer is worth as a commodity of trade what
" If the selling price is no higher than the estimated value,
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the purchaser may be quite sure that the price is reasonable. ¢
the selling price is but $2 to $3 per ton more than the estimateq
value it may still be a fair price, but if the cost per ton is $5 o
more over the estimated value, it would be well to look further,
2d, Comparisons of the estimated values, and selling prices of 4
number of fertilizers, will generally indicate fairly which is the
best for the money. But the « estimated value” is not to be too
literally construed, for analysis cannot always decide accurately
what is the form of nitrogen, &c., while the mechanical condition
of a fertilizer is an item whose influence cannot always be rightly
expressed or appreciated.

The Agricultural value of a fertilizer is measured by the benefit
received from its use, and depends upon its fertilizing effect, or
crop-producing power. As a broad, general rule, it is true that
Peruvian guano, superphosphates, fish-scraps, dried blood, potash
salts, plaster, &c., have a high agricultural value which is related
tu their trade-value, and to a degree determines the latter value.
But the rule has many exceptions, and in particular instances the
trade-value cannot always be expected to fix or even to indicate
the agricultural value. Fertilizing effect depends largely upon
soil, crop and weather, and as these vary from place to place and
~ from year to year, it cannot be foretold or estimated except by
the results of past experience, and then only in a general and
probable manner.

For the above first-named purpose of valuation the trade-values
of the fertilizing elements which are employed in the computa-
tions, should be as exact as possible and should be frequently cor-
rected to follow the changes of the market, For the second-
named use of valuation frequent changes of the trade-values are
disadvantageous, because two fertilizers cannot be compared as to
their relative money-worth, when their valuations are estimated
from different data. The greatest good of the greatest number is
best served, in an Annual Report, by a middle course, especially
gince, in such a document, the fluctuations in trade-value that may
occur within the year, cannot be accurately followed, and the com-
parisons of estimated values are mostly in retrospect.

Further remarks upon Valuation will be found in subsequent
pages, setting forth the considerations for modifying the trade-
values of certain elements of fertilizers, to suit the present condi-
tion of the market, or to give more precision to the estimates of
the Station.
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'fhe year 1879, or until good reasons arise for fux:ther
the following estimated values of the active ingredients

ge,used by the Station in comparing fertilizers.

TRADE-VALUES FOR 1879.

2
i sk 3 Cents per2 pound,
in nitrates _.-l.-_-. b e O ECUSRIIERLE B e bt .--._::
v R - BT
in Peruvian Guano, fine steamed bone, .
: blood,meat and fish,. .. < i-ticmoeconioynmmmemnn e o
in fine ground bone, horn and wool dust, . - ccocacoon oo
B Bnbmedinm bone,¥ .ol Liiiiiidcoamcnonscestednons o]
in medium bone, - .. —-=-------- Sl R e
i coarge-medium bone, - .- .o-z-cooc---oonosossomoemnnr i
in coarse bone, horn shavings and fish serap, «---eceooooa----

ric acid soluble in water, .- e ol e by 129%
« ¢« peverted” and in Peruvian Guano, -----.-----------

& insoluble, in fine bone and fish guano,. . ---.--------- 1
e ) in fine-medium bone, - - o oo ccommamamaimnmen 6%

g & in medium boONe, _ - orccmcommeianommooo 6
B i in coarse-medium bone, _ . - - oo i-m---o- 5%

8 i in coarse bore, bone ash and bone black;it oo -2 5
i 3 it in fine ground rock phosphate, . ------------ ?1}
in high grade sulphate,__-- . R et i~ 61}

" in low grade sulphate and kainite, .- --o-ocoeoocoomooo i}
@ in muriate, or potassium chloride, .- ---oo-cacoo-omronns %

ANALYSES AND VALUATION OF FERTILIZERS.

o fertilizers analyzed in the Station Laboratory during the
1878 are as follows, viz:

39 superphosphates.

15 guanos.

26 bone manures.

31 fish fertilizers.

19 samples of dried blood and animal matters.
9 samples of potash salts.

1 sample of nitrate of soda.

- 3 samples of ground gypsum or plaster.
- 1sample of brick kiln ashes.

1 sample of leached ashes.”

1 sample of bone ash. ;

1 sample of South Carolina phosphate.
1 sample of tobacco stems.

- 1sample of castor pomace.

1 sample of vegetable ivory dust.

1 sample of carbon sediment.

v * See p. 27.
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3 composts of bone and ashes. i | g &
{ ) A = i
2 composts of peat and leather. 5 M2 .2 Bl g
1 sample of leather. iy 8k=TB g8 = s B I b i
: = SESE EZgd & ME g3
1 sample of peat or swamp muck. s B= 5 SEEC & 825 X ‘.;‘d%g_ é;“‘
‘ e, . o =
1 sample of poudrette. 18 z 58 éﬁé - N 2‘5%2;‘ EZE E :f§
3 (3 . i b O£ - g q“_‘ - f" e =
12 samples of « special manures” or  formalas? for 2=z PR . QﬁB e E = ‘SEE“B & m% = H':‘»oasg
v Oor partie e A B = gsodE/m - 0=
lar crops 1038 8 §-2 5873 O S gS e 8 ST &
ps. 6 -8 555k & ZaEdRA=Za  SE%
3 T o o = =
143 total B 228 esi ¢ ERSogESEs  det
. s, _ 2. A3ocs & SEREAT e ws 2
Heévre follow the details of tho : 5“‘_~-me“ aS BA £ M EgmMAgAa g R
Sl se analyses which have any gen L gnSx B dEwpmMiEsE Eg™
ral interest, together with suc : e E. B S8=3&on iy
explanation Wi ch remarks as may be useful jy B S Seds & £338mE30e Eask
b - R
T = %
Sl sies I22222222238288288828888888888
OSPHATES, ! ‘c',:;c'.g;.:.'ooovmmooocomoooonmmma?eo'asododc;usm‘
Of th hi A {‘gd“«ﬁ‘«dmmmﬁmwﬂﬁmmmv<<<m<ic~1mmmmm<ﬂm
e thirty-nine samples of this class of fertilizers, ten were T ;
analyzed for the private use of manufacturers or dealers. Th -,:gggmss;‘zg%’gg%fw@;zza’;ﬂ%s&gswg
o S . e ;‘i‘-'---~--~---'----~"--~-~~--'
c?mpos1tlon of the remaining twenty-nine superphosphates is : gggggggggg’gggg@gggggggggggg;ggg
. 4 ol
given in the following tabular statement. 4? o
Here follows the full name or brand of each superphosphate ‘.'4;:‘ B L RR g HURREM
so far as the Station is informed, and also the names of the parti 3 e B R R G e e
from whom the samples were received. P R
f laz22nes2222953292809552839348
uperp}zospkates_ -i,aor-tmow-‘mm«m«ammmm:wr—mmooo.—«—mc«mo‘
Name or Brand :
n ! s v
136 New‘}I&ven Chemical Co’s Acid Phosphate. J. J Web;)mlill‘:iul:g M e e oo 10 10 = = © VIO DA~ e B Bk i e
4 « FERAE s ) pans fc.mgqc:oqm.cchmw.:-.r—«-—:cqr_cv.cor-vimmﬁ::n:pwqmv@
96 phosphate. p % “ ! F‘(HNOQMCOOCO!—!HHMIQO.TO.CDC\‘;F'O\AL‘;QD.—:F—:O.G‘;
63 Wheeler's Ammoniated B :
one Phosphate @G. H. Tomli
81 Hubbell’ : o . H. Tomlinson, Stratford.
oot ell’s Ammoniated Superphos. of Lime. ‘Albert Wilcoxso,n, “ e -t H RO NOSAHESONBHE RIS R SRS
L S REAR I EEEcendaacEnauaddg~r O
107 “W 0., ox;ch 2 10 &5 & 00 06 05 1= 00 00 00 W15 S A H B NS0 H N I8 SO
109 ‘ L G
Albert D illi
igg tF. Frank Coe’s Ammoniated Bone Super- E. Stiles ?L}é(-)vgvléﬁﬁggalgtw i e Ny~ DIBONPOORAEDND 18I DD e
J phosphate. M. S. B A 2 o |:ooo.-4wo<ﬂ.-c<o<o'm—_ooc><qawv<r—-o 100 © 00~ O3 1910
139 I 5 194 aIdWm,Naugatuc}(- e R R A T R RO L N S s R
887 Quinnioi o ; . M. Augur, Middlefield. R N
130 ; Q nﬂlgﬁggﬁ‘ﬁ;ﬁlzer Co’s Nitrogenous Super- H. P. Arms]g)yY N. Haven. BRI e § R o B R )
102 - i R R SRR
104) pisel Coc’s Ammoniated Bono Super. AlGFS Day, W. Killingly. C SRR R R e T =5
192 phosphate. R. 8. Hubbard, Middletown- Ml s :'%»-i & et '-Z, EE % >°_‘ 88
106 Quinnipiac Co's Phosphate. oo D it L I Lk S
108 H. B. King's Pure Dissolved Bo . W. Isham, Cheshire. i) e BN =} . g 589 ® MY
110 Mitchell's Superphosphate. e EII}I Gager, Quarry ville. |3 QU{E: R, 4 288388 = Jiaz,
111 § Lombard & Matthewson’s Pure Bone Super- v b : % gro S 8- &3 o g?’m 2 '5 o
s i EPhosphate, J..D. Gaylord, Ashford. il e = msﬁﬁ Z B Bé-gé'?m 8 E%E
- B. F. e i) e Bua Semed g B Z&
12 L. 8. Wells, New Britain- i1 <38 ViR = B E
15; Upton’s Superphosphate : i % E §§8 F:; g % gﬁég,‘é’% z: EQ
iy phate. E. Stiles & Son, Willimantic: R S8EPEP 2 b i
148 : : - T N Rl = 0 S
222 } Americus Ammoniated Superphosphate. J. J. Webb, Hamden. | £ ik 2 Z Felck &§ % '§ 2
163 Bradlay's Sundrol i R. Martin, Green’s Farms. 1z B & & &n=S85 g Mg
225 FxcelsyilorA i _os‘;;ggaBte i M. 8. Baldwin, Nuugatuc i
Y mmonia one Super . i idge- | OF O N0 ®Q o ®
perphosphate. H. R. Merwin, Woodbridg® a‘gmmwwwgggm%izwgg?ﬂmgog=§§$$3§$3
t o - it S e Rt P e B B I R IR )

+ Contains 0.59 % of nitrogen in form of ammonia.

# Price in New York.
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Of the above, 126 an ) s :
gen, the other i (1,122 are superphosphates without s, GUANOsS—continued.
) s are all nitrogenous or “ammoniated?” Dity,
pfl'la(l:]es. 108 bears the trade name * Dissolved Bone ”superph : Manufacturer. Dealer. Sampled by
o) : i < R G
3 the same brand are placed together in the table f Artlel Manhattan Fertilizer Co. Manufacturer, T. B. Wakeman,
ience of comparison, O conygy: 2 Green’s Farms.
i ; 49, T : “ «  |Downs & Mallory, T. B. Wakeman
With regard to 111 the Station is credibly informed ' Sou, Norwalk. | Green’s Farms.
manufacturers offered.it in good faith that g “ « |A. C. Sternberg,'J. J. Webb,
ir pri : TG00 T W Wit tney y Hartford Hamd
a fair price. On learning i e NCY Supposed i artford. . Hamden.
. Ing its actual composition they withq a5 o, 1 Chapman & VanT. N. Bishop,
from the market. rew jg 5 : Wyck. N.York." Plainville.
1 . Olds’ & Whipple,|Andrews Bros.
63 represented to contain 10 per cent. of sulphate of ammeans. Tmported by Hobson, Hartford. 7 Southington.’
equal to 2.1 per cent. nitrogen in form of a ; "noni; Hurtado & Co., New R. B. Bradley &J. J. Webb,
tained 0.59 per cent. of ’ mmonia, really gops { York, Agents of the, Co., N. Haven.| Hamden.
-09 per cent. of ammonia, corresponding to but 2.3 pan Peruvian Gove'ment, Olds & Whipple,\J. J. Webb.
cent. sulphate of ammonia. -9 per Hartford. Hamden.
Manufa 5 : Chapman & Van G. M. Barber,
cturers of superphosphates during the last year have hg ; Wyck, N York.| New Britain.
8

difficulty in keepi . ; A
disturbzf;ce of fhggsl;g;:l eb(lllg?rits}; Ofvl?ileﬁr thOds because of ; mparison between cost and estimated value in case of
number of refineries, and greatl d’ ; -Ch deijclosed up a large , Guano, is highly satisfactory for the consumers of
“bone black,” which has hithertg b(:::lllnalse ‘:1 tighe Fpply of v rd fertilizer. The guarantees now offered by the
phosphoric acid. e ok SOI“ble are such that no fear of getting an inferior article need

The imported (E.nglish ?) superphosphate 122 shows by the
exact agreement of its actual and calculated values that the Sta-

tion valuation for soluble ph : g y
e phosphoric acid, viz: 124 cents, is notv'

Soluble
Phos. Acid.
Insoluble
Potash.
Estimated
Value per ton.
Cost per ton

Reverted
Phos. Acid.
Phos. Acid.

Nitrogen.

|
|

The estimated value 3 |
ing potash, above giv:n()f:;m:ﬁ()]f]&he bSUperphosPha'?es contain-_ 7d Guano. ... _..|5.00% 1.53%|2.924| .54,2.74% $35.36 |$42.50
than would result from ti)e reducgd y1 ut‘ 2 Hopally hicty d:auo --------- ;.ig é'.gg (1).22 }3?{ g'gg gé'gé 40.00
in the later Bulletins for 1 valuation of potash adopted s vano T T |1i9n |6.00 090|417 |40 | 36.94 | 45.00

or 1878 and otherwise used in this Report. = "R TS 9.39 |5.67 |1.84 [3.77 |4.05 | 38.41 | 45.00
4 I L .- 9.56 [7.7010.26 |3.70 |0.57 | 35.99 47.50

Guanos. 2.61 |7.91 [0.82 [1.37 [0.28 | 34.04| 47.50
______________ 258 [7.79 [1.40 (2.83 [0.62 | 37.21| 41.50 (?)

Of the fifteen arti .
i  articles analyzed under the trade-name of guanos @¥ian Guario, No. 1.....|8 56 [5.62 |5.01 |2.48 |2.91 | 67.04) 50.00
were examined for private parties, the composition of the i G 8.55 |5.37 |4.57 |3.40 (3.14 | 63.29 | 54.60
other thirteen is tabulated below. i P “ §.02 5.82 [4.03 (317 [3.40 | 61.47| 60.00

£ 7.69 |5.85 [3.58 |3.47 |2.86 | 59.26 | 56.00

# (Lobos)..-.....-|b.14 [5.19 15.13 18.69 |3:75 | 59.40 | 51.00

GUANOS. i

/ —~ rtained if the be made of ¢ f the Peru-

No. Nume, Manufacturer, Dealer Sampled b B hn . Richiase o he ager'xts s t :
?o e : ampled by ernment, directly, or of firms of established integrity,
150Pine Island ... Quinnipiac Rertilizer Co. Manufacturer, [H. P. Armsby. cargo is carefully .sampled and a.nalyzed, the composi-
174 Abbatoir _____ E. Frank Coe ; E. H. Jenkins. alue of each lot is well ascertained, and the price 18

1 i L iy .
100{8atble’ Basific |Pacifio & B %d(ﬁé’ﬁéﬁ ordingly. It is impossible to analyze each bag, and
a . Z F

Arietuggn: Oo., J. LI;I(-’ Dl:léerman, J. J. Webb, r of a small quantity may get a ton, worth much more
366/ ¢ « “ “ Ro dn:; Ki{gg 5 gla%%%% st like 120, or costing nearly what it is worth like 156.
Hartford, Hamden. b ﬂ}% has yet come to the knowledge of the Station, has

eeded the valuation.
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Boxe MANURES.

The analyses of twenty-
in the table below.

six samples of Bone Manures are Civen

v

* Wholesale (in New York ?)

1 Pasty mass containing 60.64 per cent. of water,

+ Price at Rockville.
§ Price in Hartford.

3 : o
iz g 5 5 =] Ihg 8
g Name or Brand. _§ -"é g T N 5;1? ?; g §~
£ g e S
fie N w
& _ Z | indrin [ pint in [0S & B 88
g ORISR, S ek
74 Geo. W, Baker’s Fine| S TR
Bone Manure, No.1| 13.74 | 3.48
75 G-L}N- B's Fine Bone| ik o H0g
anure, No. 2. 8.07 | 2.93 1
76/G. W. B’s Bone Meal.| 18.71 | 411 e i 5{32 :
77|G.W. B's Bone Flour., 28.76 | 1.05 1 i “o | 438 4ot
143|G.W.B’sBoneM'nure.| 11.85 | 3.96 21 | 923 0| 2833 w3
145/G. W. B's Rotted p i
Bone Manure. 243 | 2.05
92|Gilbert Bros. Raw (B B i o G 18 g
Bone. 20.56 | 3.63 g
93|Lister’s Ground Bone.| 18.48 | 3.48 ?3 %g 1’(1) 3322 §g
1185 ¥ “|1499 | 290 19 | 18 9 | 27.56] 04
12.92 | 3.02 21 | 16 11 | 28.96 435 0
95|N. Haven Chem’l Co’s 9 18
Pure Ground Bone.| 21.60 | 3.11 3
121(Pulverized Bone. | 2.34 | 0.06 i M1 s 48
123|Peter Cooper's Pure| | [ 77T7[7TToTionfmemnfeens ' -
Ground Bone. 29.84 | 1.21
140(Peter Cooper’s Pure| ¥l O ot Dol o “o14
Bone Dust. 26.10 | 1.41
124/E. Frank Coe's Gro'nd rlldly 3 Aol
Bone. 10.64 | 2.95 (
136‘Ivory Saw-dust.f ‘ 1243 Kt gt o i i ;gg.‘)l’ =3
ié; Rafferty & Wil- fg'% 3.05 Y e 27| 42.69; 380
200 liams’ “ Ameri.| 1963 | 155 20 | 18 5| 2140/ S
223/ | cus’” Bone Meal,| 2304 | 3.38 22 | 92 1| 44.43/§35.0
3 121,90 | 3.94 18 | 1% 3 | 42.32| 28.0
176 G. W. Miller’s Fine . ]
Bone. 23.46 | 2.90
177/G. W. Miller’s Coarse el 2 e 5 | 3712 350
Bone. 21.69 |. 3.20 s ’
; : 31.29 32.01
188/ Bridgeport Bone.” [ 16.26 | 1.95 | 18 23 %3 ;4 6T | 298| 3000
189|H. J. Baker & Bros’ gl %e : \
Strictly Pure Bone.| 92.15 3.42 38.0
208|Rogers & Hubhard gt oA QLIRS
Co’s Ground Bone.| 24.13 | 4. 00 | 18 ] 08
0 Wpd ) 25 36.13| 30.0
209'Bone Sawings, [26.97 | 3.02 | 100| ¢ 33 23 8 48.63/ 30.00

B 25
“%Wing table exhibits the sources whence the bone
vere obtained, and also the rates used in estimating

7 Estimated
il W Deaton Sent by value per pound of
A P. Acid.|Nitrogen
S
3 7 cents.|[18 cents.
B N. Alvord, N. Alvord, R
j Green’s Farms.| ( Green’s Farms. | 5 “ |15
7 b 18 43
éeorge W. Baker.|S. M. Wells, 7 AWRLICON 51 ey
4 Wethersfield.
1 7 & 18 113
Mix Gilbert. o 6 ¢ |16% ¢
R. 8. Hinman,
F. Hallock & Co., } Birmingham. | 6 “ [16%
Birmingham.
R. B. Bradley &|J.J. Webb, IR 0 >
i Co., New Haven.| Hamden.
e Wills & Treat, A. H. Pomeroy, Trdi SR EOEE B e
i Rockville. Coventry.
n Chem- New Haven Chem-|J. J. Webb, bl o L8
Company. ical Co. Hamden.
A Lombard & Mat-|J. D. Gaylord, See | p. 26.
pie thewson, War-| Ashford.
renville.
Jooper, New|F. Hallock & Co./R. S. Hinman, T cents. [18 cents.
| ZHES Birmingham. Birmingham.
i G. H. Glover, Farmers’ Club, LR DA
b No. Branford. Killingworth.
ink Coe, Wil-|E. Stiles & Sori, |E. Stiles & Son. (s I
ishurg, L. I. Willimantic.
Factories, |Manufacturer. L. F. Platts. e L
' River. Deep River.
e J. J. Webb O
4 Rodney Kellogg,|"" 7 :
ferty & Wil- Hartford. Hamden, e D R
ams, N. York. A. Kingsbury, LR S
e Coventry.
e Manufacturers. R. Martin, N TR
1 Green’s Farms.
- Miller, Mid-|G. W. Miller, P. M. Augur, [ L [ L
ield. Middlefield.
j/ “ @ 4 5 1 15 ¢
attan Fertili- F. C. Stickney,  |F. C. Stickney, y ISRREL I RO HR
' Co,, Bridge-| Bridgeport. Bridgeport.
Baker & Bro.,(0lds & Whipple, |J. J. Webb, ARG -
W York. Hartford. Hamden. [
it i Rogers & 5 6% 15 «
Hubbarq Co.,| » Manufacturers. Ch&%gﬁfg&gd’
i fddletown. it noow |18 w
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A more detailed analysis of 121 gave the fO]]OWing compogigs .
10

. i 2 i rding to the quantities and
upon which the valuation in the table is based: Qi the ‘valastion, Bocorving ¥,

of phosphoric acid and nitrogen. I have, therefore,

Valuable Ingreg; Pt,ed for medium bone the medium prices of 6 and 16%

L SN ke e TN X < . |
Sulphate of Lime _.___ ;g.gg g;ﬁ%%:%flééﬁﬁé;{c-l s 008 g 3 these two elements. This leaves the valuation hardly
g’;?ui}ll: gphfe-é’f ey 0 i et e 8'5033) agh, especially since difficulty may often arise in decid-
In Acids.._.. ? Insoluble “ Wpialey 5 et :
Undetermined ... _... 0.85 Gypsum--.;----_-_.__::ggl,jgf the results of sifting to which of the three grades a
ould belong. i
100.00 re propose in the future (1879) to distinguish for the

valuation five grades of ground bone, each with the

The article consists almost entirely of gypsum (plaster), A, ol
: and price below specified, viz:

ing to this a value of $7 per ton, and to the other ingredients the
Estimated value per pound

v.alues‘asmgned to them in superphosphates, we get a total valy, Dimensions Nitrogen. os. acid.
tion of .$10.85 per ton. - smaller than 74 i;lch, 18 cts. 7 cts.
121 is a waste product from the manufacture (in Rhode Islang) jum,  between gy am(il ¥ gneg, }'é{- . g} ¥
of a “Baking Powder,” in which superphosphate of lime ig used medium u ;11; :Ed ﬁﬁgﬁ,’ 15% “ 6%
{ me 1 larger than% inch, 35, 5

as a substitute for bitartrate of potash (cream of tartar). My, J.
D. Gaylord informs the Station that Messrs. Lombard & M atth.ew':
son, on learning its true character, have withdrawn it from th;‘
market. '
136 is the result of sawing ivory in water. No selling price
was named, but the material “is considered worth half as muché
as bone dust.”
: On the whole, the bone manures are very satisfactory in quality,
Judged from the comparison of their estimated value and cost:
Excluding 145, 121 and 136, the average estimated value is
$35.50 and the average cost is $33. |
The proper valuation of Bone Manures has, however, some
difficulties. The prices customarily allowed for nitrogen ’are 15
cents per pound in coarse and 18 cents per pound in fine bone;
the prices for phosphoric acid are 5 cents in coarse and 7 cents in
fine bone. 'These prices are certainly not far from correct in the “
gross, as the above agreement between average valuation and
average cost demonstrates. In many individual cases, however, -

aical and mechanical analysis of a sample of ground
before us, we separately compute the nitrogen value
rade of bone which the sample contains, by multiplying
of nitrogen per ton in the sample by the per cent. of
de, taking t14th of that product, multiplying it by the
‘value per pound of nitrogen in that grade, and taking
roduct as the result in cents. Summing up the separate
each grade, thus obtained, together with the values of
de for phosphoric acid, similarly computed, the total is
ated value of the sample of bone.

_example of the valuation of a bone manure by this
the following may serve. 92, raw bone, from Stepney
8, Monroe, contains phosphoric acid 20.56 per cent. or
ds per ton, and nitrogen 3.63 per cent. or 72.6 pounds
By the mechanical analysis it showed :

) 26 per cent. fine.

23 “  fine-medium.

Fhey are n‘ot satisfactory. The fact whether bone is fine or coarse o5 % adiaht
is determmed by sifting through sieves of appropriate mesh. Qg BonemBaRnY,
‘When 50 per cent. of the bone passes holes of gz inch, we call the 0 o A

sample fine; when fifty per cent. is larger than S inch, we call the
sample coarse. It may thus happen that two samples ’which differ
but two or three per cent. in the proportion of fine bhao which they =
contain, are valued, one at 5 and 15 cents per pound for phos”
phoric acid and nitrogen respectively, and the other at 7 and 18
cents. This difference in allowed price may make a difference ©

leulations are as follows :

~ 72,6 X 26 =100 X 18 =%$3.40
72.6 X 23 =100 X 174 = 2.88
72.6 X 27 = 100 X 163 = 3.23
72.6 X 24 =100 X 153 = 2.74
ed value of nitrogen = $12.25

4
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411.2 X 26 =100 X 7 =$7.48
411.2 X 28 -+-100 X 64 = 6.15
411.2 X 27 =100 X 6 =— 6.66
411.2 X 24 =100 X 5} = 5.43
Estimated value of phosphoric acid= $25.72
Total estimated value=$37.97
This result is $1.32 higher than the valuatitn ($36.65) given ip
the table on p. 24; and agrees within 32.00 with the cost ($40.00),
When the sample of bone contains foreign matters introduceq
a8 preservatives, dryers, or adulterants, such as salt, salt-cake,
niter-cake, ground oyster-shells, spent lime, plaster, or soil, thege
must be taken account of in the mechanical analysis, especially
since they would be likely on sifting to pass chiefly or entirely
into the finer grades. Lister’s Bone usually contains a consider-

able, sometimes a large percentage of salt-cake; of sample 101,

54 per cent. passed the finest sieve, but the sample yields to water

14 per cent. of salt cake, which mostly passes the finest sieve. In
such cases the several grades, as obtained by sifting, must be
separately examined and the amounts of foreign matter which
they contain must be suitably taken into the account.

In some instances a further source of error in valuation might
arise from the fact that the proportions of nitrogen and phosphoric
acid are not the same in the finer and coarser portions of a sample,
which contains no adulterants, properly speaking, but partly con-
sists of meat, tendon, etc., as is especially the case in certain kinds
of “ tankings.”

- There is, however, a limit beyond which it is useless to attempt
to refine the processes of valuation. When they become too
complicated or costly they defeat the object which they should
serve. It is sufficient when the errors of valuation are no greater
than those which arise from unavoidable variations in different
portions of the same lot of fertilizer, or in different lots of the
same brand. A difference of two or three dollars between cost

and estimated value cannot ordinarily demonstrate that either
is out of the way.

Fisa Scrarp or Fisa Guano.

Twenty-eight samples have been examined, all but three of
them for private parties. The results of all the analyses are
given below, and serve to show the range in composition and
the average as compared with previous years,

29
In water-free fish.
Moisture. 12;?3 Nitrogen. .
Nitrogen. | Oil.
10.19 AL A LY 1.61
10.45 Y ZTA Wik 1.40
618 | --c- | -an- BRI =5
4188 | 4.88 | 432 iog i
22.98 6.22 6.85 8.89 inilen,
il 5.02 3.47 'g'ii ol
7.61 § c
gii; R PETI
111 S 8.75 9.84 B 0
817y Gl e 8.15 9.31 AT
17.67 e 6.74 8.18 0
16.59 piim el 6.77 8.12 AN
T LR B 9.5 Ll
13.08 Al 7.05 8.13 vl
i L 8.70 iy gl
il il 8.65 AUl Qo
TR IR S R e
T AT 6.68 LS ALLq
Ll Pl 7.52 P e
L sl .45 Pt pa
vl IR 8.28 YT ek
13.04 s 8.83 10.15 A
17.89 AL 8.02 9T i
15.33 e 8.66 10.23 Rl
17.75 PN 8.69 10.56 LY
19.56 L 7.66 9.52 il
12.60 Ko 8.13 9.30 e
19.77 A 6.24 7.8 AT
Average (excluding 83, 84,
86 o B e L s nOL | .
verage for 1877___..._. 1368 e o 8.24 2 el
gt % 1875and 1876/ 1178 ! .__. 7.80 Yot e

first three samples are from Hon. 8. L. Goodale, of Maine,
ow the effect of his simple process for removing oil from
rap, to which allusion was made in Report for 1877, p. 41.
other samples are of Connecticut manufacture.. .86 and
re manufactured and sold by the Quinnipiac Fertilizer Co.,
" Haven, and swmpled by H. P. Armsby, in New Haven.
estimated values were respectively $19.79 and $37.01 per
nd their cost $20.00 and $42.50.

- was manufactured by H. Preston & Sons, and sold by
mayd & Gardiner, of Middletown. The sample was sent by
- Hubbard, of Middletown. Kstimated value $20.91, cost
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Fisa anp Porass.

Manufactured by the Qu
H. P. Armsby. ‘

Station |y Soluble | Reverted | Insoluble |, . | Estimated] (rs—
Number,| N itrogen. Phos. Acid.[Phos. Acid.|Phos. Acid. [F0t2sh. val. per ?[‘.‘perc (C)[‘S(fn
—

89 3.64 | 1.20; 2.04 1.58 3.07 ' $28.05 |$3500

e

Broop, Harr, axp HorN MANURES,

Of nineteen samples of this class of materials analyzed, fourteep

were examined for private parties. The composition of the others
follows :—

Station . 2 Phos.| Estimated Cost
Number. Moisture. Nitrogen. Acid. [value per T. per Ton,

112 |Baugh’s Blood & Meat_| ... . 10.02 | 3.07| $44.38 $40.00
78 S Pare Bdipt| [ Ve 1004 el 4.80 | 1.72 16.12 11.00

168 |Hair Manure_________ 39.43 3.43 | 0.26 12.71 ?
66 |Slaughter House Refuse| 53.91 2.23 | 8.20 14.89 ?
72 |Hoof Shavings___ .. __ S0k 305, (O RPRER) 37.00 ?

The following table shows the sources whence the above sam-

ples were obtained, ; T
Station M
Nosuras anufacturer. Dealer. Sent by
112

........................ New Haven Chemical|J. J. Webb, Hamden.
Co., New Haven.

78 |Geo. W. Ba.ke.ar, N. Alvord, N. Alvord,
East Williamsburg, L. I. Green’s Farms. Green’s Farms.
168 |Peter Cooper, New York. |.__.____________ . G. H. Glover,

North Branford.
.................. N. N. King, Suffield.

. o TR R S v Ol T LM Wm. H. Burr,
""""""""""" Redding Ridge-

66 |King & Day, Lima, Ohio.

112 fairly represents the better class of dried blood and meat
manures, including the so-called Azotin,

The hair manure is quite variable in composition, as might be
expected. A sample examined in 1877 containing 24.6 per cent.
moisture, 7.9 per cent. nitrogen, and 2.23 per cent. phosphori¢
acid, was valued at $25.93. The samples above reported contain

more water and correspondingly less of fertilizing elements, and
their valuation more nearly approaches the cost.

innipiac Fertilizer Co., and sampled by ‘-

b 81
Y a sample of slaughter refuse, too much ballasted with
ess matters, probably, to be worth transportation from

i
Y

‘h oof:shavings, T2, have quite the same content of nitrogen

s found in the horn-shavings analyzed last year, viz: 12.32

per analyses of dried blood, etc., are the following, made for

e parties, which serve to show how these materials vary in

osition.
Brand. Moisture. | Nitrogen. {Phos. Acid.

L DR R e 10.01
. e U 10.73
B Ll Z_.| 1030 10.97
S R Y 33.65 5.84 4.89
i “ R A 18.00 8.72
TR AR R e e 8.34
| v R R A .51 13.57
o SR R S 6.72 1.60 9.62
~ |Dried Blood and Meat Scrap ... . 9.09 8.51 3.64
e S 12.04 10.46
L RPN R SO 4.06 10.39
o N (OO S 5.01 10.93

g Porasa Savrs.

samples of commercial potash salts have been examined.

#‘

f{/‘ b~ "‘S =2
vy i Sl 28 o
A [} La | 2w | = n
- Brand. Dealer. g |2E£|28|E58) 8%
: -V BTV =YVl B A

W A R Al (R

in Potash Salt.|George W. White

& New Yok, | 8.31| ... | 1538 $10.04/22.50
phate of Potash.New Haven Chemi- !

b cal Co., N. Haven.| 25.31| ... |46.80| 37.96| 35.00
e « |H. J. Baker & Bro.,

b New York. 38.30| ... [70.82| 57.45\ 60.00

te of Potash.[New Haven Chemi- f

q. o cal Co., N. Haven.| 54.52| 86.31| __.. | 49.07| 50.00
i B H..J. Baker & Bro. g

New York. . |50.36/79.71| ._._ | 45.32| 41.50%
k" 3 Southmayd & Gardi-

i ner, Middletown.| 50.79|80.41| ____ | 45.71| 43.756
e i George W. Miller,

i Middlefield. 43.08| 68.20| _._. | 38.17| 45.00
gt s Mapes Formula and

Peruv. Guano Co.| 56.17|88.92| ..._ | 50.55| 40.00%
i % % |Chapman and Van .

Wyck, NewYork.! 55.01' 87.09! ... "' 49.51 40.00

? * $38.00 in New York.
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91 was sent by Dennis Fenn of Milford, 97 and 99 by J. y

gatuck, 117 bS:
L. 8. Wells of New Britain, 131 and 134 by R. S. Hubbarq of
f Newington, and 210 by

Webb of Hamden, 119 by M. S. Baldwin of Nau

Middletown, 138 by J. S. Kirkham o
‘G. M. Barber of New Britain,

In 91 (low grade sulphate) potash is valued at six cents
‘pound, in 97 and 119 (high grade sulphates) at seven and g
cents, and in the remainder (muriates) at four and a half ce
These estimated values of potash in the three several grade
potash-salts are essentially lower than those adopted in the Sta
Report for 1877, as seen in the following comparison ;

Estimated value per pound.
In 1871%. In 1878.

Potash in high grade sulphate_. _.9 cents. 7% cents.
“ low ¥ (§ ity e

i Itriate el SN R G sE 44 «

The lower estimated values of this year are the direct result of
diminished market prices, and are simply deduced from the latter.,
Their fairness to the dealers will be seen from the fact that in
case of high grade sulphate the average valuation is $47.70, and

the average cost $47.50; in case of the muriates the average val-
uation is $46.49, and ¢

he average cost in our markets is $43.37.
Low grade sulphates are the cheapest potash-fertilizers to pro-
duce, but freight makes their potash relatively more expensive
than it comes in the muriate, The proper estimated value of this_
grade of potash is between the high grade sulphate and the muri-
ate, and there it is accordingly placed.

NirraTE oF Sopa.

But a single sample of this excellent fertilizer has been
analyzed.

118, sold by H. J. Baker & Bro.
and sent from stock purchased b
by M. 8. Baldwin, Secretary,

, New York, was sampled
y the N augatuck Farmers’ Club,

Nitrate of Soda (nitrogen=15.58 per cent.), 95.50
oisture, 3.71

Other matters, 79

——

i 100.00
Estimated value per ton (nitrogen at 24 cents), $74.78
Cost, per ton, 80.00

per
halg
nts,
S of
tion

33

of soda is subject to considerable ﬂuctuation.in C(;lsté

stimated value is too low for the market prices tha
E Tiuring the year 1878. The actual cost of nitrogen in
§ e;?early 26 cents per pound. As $80 per ton is now tEe
rice of nitrate of soda, the nitrogen of nitrates will be
Jtv;e cents per pound in future valuations.

TER.
Gyesum, or LAND Pras

;5 sé,mples of ground gypsum have be_en exam?ned.ﬂ :ﬁ:
; ét:'mdard article of trade in Connecticut, I give 1nh
:d table the composition of pure gypsum, that (}ftthe Zt;‘Zi
. investigated this year, and alsfo the ar.lalyses o lv;(; ‘

s that were made for the Board of Agriculture in i ﬁme)
> gypsum is a hydrated calcium sulphate.: (su'lphate 0 i
is not of uncommon occurrence, but which ,:s more or i
with various impurities in “land plaster.” The ?ur}iee :t
pure gypsum, when ground and calcined at a gerit e:G ) ;
ts combined water, and constitutes t.he burnfad plaster j
 of Paris used for stucco, hard finish, making ﬁxﬁa-pr:z-
ete. Together with gypsum there often occur small qu

s of the mineral anhydrite, which, like calcined gypsum, is

alcium sulphate without combined 'w?tel'.h'tTléj ﬁm;;:
0 is usually white. Ground land plaster is white ; Ng i
when obtained from the extensive gypsum beds o 0\1f

‘but the plaster quarried in Central New York is mostdy
'-ay in color. The agricultural value of land plaster depenbs
ts content of hydrated calcium sulphate, and. cannot be
f accurately from color or appearance after grinding.

Analysis of Gypsum. ;
Pure Gypsum. 102 103 172 Big Rock. Chevarie.

4481 43.05
i éggé g';g égﬂ ‘53‘21 31.37  30.14
} i ; i 19.37

water, 20.93 2030 18.90  19.08  20.16

100.00 97.00 90.32 91.06 96.2; 9%33
oluble in acids, 111 1.39 %2; 2.83 6:]2
of lime and undet'd, 1.89 8.29 ) 3

100.00 100.00 100.00 100.00 100.00 100.00
Was sold by H. J. Mattoon, 103 by H. C. Warner, oi"
“OWn. Both were received from Hubert Sc'ovﬂl,'Esq., 0
Wn. 172 was sold by G. W. Miller, of Mlddl(?held, and
P. M. Augur, Secretary of Farmers’ Club of Middlefield.
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i!één that 94 agrees, in general, quite closely with the
ples, but it contains somewhat more lime and phos-
id and a little less potash and magnesia than the average.
ds potash, however, 9 is manifestly exceptional, and if
'sregarded, 94 is above the usual average.
ifest that water, char, insoluble matters, iron oxide, car-
4 and silica together, make up no less than 65.7 per cent.
mple (or nearly 68 per cent. on the average), leaving 34.3
+ of really valuable fertilizing matters. These would be
ctly supplied, except as regards magnesia, by a mixture
pounds of fresh burned oyster-shell lime, eight pounds of
ting nine cents, and ten pounds of fine bone, costing

.All the samples were Nova Scotia plaster. 102 was re :'
inferior in quality to 103. It was, in fact, darker in Bute :
although nearly seven per cent. richer in gypsum than 103 o8 1
therefore superior to the latter for fertilizing purposes. The, an‘d
Lock and Chevarie samples had the appearance of Nova S B?

gypsums, but the Station has no authentic information as to :Et{a
origin. They were obtained in Bridgeport in March, 1875, The

five samples probably represent pretty fairly the Nova Sc a2
plaster as found in our markets. Their average content of o
gypsum is 934 per cent. '

Leacuep Woop-AsHES.

94 represents 8,000 bushels of Canadian leached ashes, pur  twenty cents.

chased by the Guilford Agricultural Society, of Breed & Allep
New York, sampled and sent to the Station by J. Seymou;- ‘ Lime----;---;(i- -------------------- 22-80P°‘}}ld3-
Benton, Secretary of the Guilford Agricultural Society. The et 11
;ample was moist, cost 19 cents and weighed 55 pounds per Nt i
“;Ef'analysisis S _ : e ¥
given below, together with the analyses of four ~ Other matters ... - R R L 1—21
48.00

otl'ler samples formerly analyzed under the writer’s direction, and |
printed in the Report of the State Board of Agriculture for ’1873
p- 418. Some misprints in that report are here corrected. SeVerai 4
of the samples were analyzed after drying, and their analyses are :
c.alculated\upon the average water-content of 35 per cent. The
sixth column in the subjoined table gives an average of the five
fxnalyses, and in the last column the average composition is stated -
In pounds per bushel. !

forty-eight pounds of lime, kainite and bone dust, would
hundred pounds or thirty-five cents worth of leached
regards kind and quality of fertilizing elements. If the
eally fine, and the lime and kainite were well mixed
together, the mixture would doubtless equal one hun-
ds of leached ashes in all respects as a fertilizer, for
is seldom lacking in the soil.
lime is procurable for four to six cents per bushel, as it

o

B T ) g o 4. | 94. |Avage pi“,bﬁa. 3 y towns along the Sound, the cost of materials for the
Water ... G ould be no greater than that of the equivalent amount
e T 36.00 | 35.00 | 35.00 | 35.00 | 36.70 | 35.34 | 19.44 R, Ig Tocalits L e
e 01;13’-6;1;(:- i ford A 0.80| 3.30] 5.00 18.40| 148 )11 41| Lol es. n many localities su g
Oxia8 of Tronii i 1 fl,am 3 g'gg ‘i"?g l‘l)'gg 2'70 8.30 § %0'82 be economically substituted for leached ashes, or, such
ﬁ;n iég' """"""""" 29.70 | 28.10 | 23.20 | 21.20 22'53 251,'33 14.30 nponents as experience has shown to be useful, might
18 < ooiaaa. Y 7 i £ : - -
i AR 340 3.30| 290| 410/ 2.82| 330| 1.8 d to greater advantage than leached ashes themselves.
otash._............_.... 0.80| 2:30| 0.70 S i & g , !
gﬁ i S L 020 0.00| 0.00 } it 2 ; La7| 00N - mixture newly prepared would contain quicklime, and
sulplfu,??icig‘d (l).gg (1)33 (1)-‘118 1.10| 212 1.44 O.Sg t00 caustic for immediate application, except in mod-
) R LY y - . 0.1 ; 0. 4
gﬁ?gg‘gﬁlﬁ&‘d ------------ 19.90 | 18.20 | 17.10 13,88 13_5 12;1; 9.61 on grass or on plow land, where it should be well
Al 2.60| 2.30| 2.80| 270| ._._| 2.09| 118 n, a week or more before planting. If this mixture
100.00 | 100.00 (10000 |100.00 |100.00 | 100.00 | 55-00 and exposed to the air some weeks before using, or if

Prepared with air-slacked lime (40 pounds) instead of
it might be applied in large quantities without fear of

R I e T A M oY 2o
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Brick-kILN AsuEs.

A sample of ashes, 217, obtained in the b
received for examination from Mr. E. H.
It is stated that in each arch (fire-place)
wood are burned at each firing. The
broken brick, and a good deal of fine burnt clay remaing j, the
after screening, Kach arch yields about two barrels of o
mixture of ashes and calcined clay.

The ashes weighed 80 pounds per bushel, or 400
arch. They contained 1.26 per cent. of potash.
ashes as made in stoves contain, accordin
inations, an average of eight and a h
Simple calculation from these data sho
brick-kiln ashes contain but about 60 p

urning of brick -
Kel]ey of New N
about two cordg of
ashes are mingleq oo

Poundg ;
Ordinary oo
g to Prof. Storer’s exan
alf per cent. of potag}
W that the 400 poungg
ounds of pure Wood-aghe
8.50:1.26 :: 400 : 59.3. 1
The same result is reached from the estimate that a cord of og]
wood (128 cubic feet) weighs 3,000 pounds, and yields one pe
cent. of ashes (two cords = 6,000 pounds, give 60 pounds ashes)

These brick-kiln ashes then consist, per arch, of 60 pounds
wood-ashes and 340 pounds brick-dust or burned clay, or by bulk
of one and a quarter bushels wood ashes (50 pounds = 1 bushel)
and three and three-quarter bushels brick dust or burned "clay.
Each arch yields in the wood ashes five pounds (1.26 X 4) o
potash, which at the cheapest rate, viz: four and a half cents,
gives a value of twenty-two and a half cents for that ingredient;
The other substances present, mostly clay and carbonate of lime,
are not enough to raise the value over twenty-five cents,

ToBacco StEms.

the cigar manufacture, have already been utilized to a considers
able extent, and have a high repute as a fertilizer. x

The Station received from the Secretary of the Board of AgM®
culture in January, 1878, a sample of such tobacco stems fOF
analysis. The sample was purchased in New York City, at
Was quite moist in appearance and to the feel, The results ©
chemical examination were as follows :

3

The stems and midribs of tobacco leaves, which are a refuse 0%

37

55
Per cent. Pounds per ton.
6544
1096
24

4 300.255
ygen, equivalent to chlorinef -. = .255

100.
1.81

oride of potassium, #1438

York $8.00

or

1 'sts’ in the stems mainly as potash compounds,.‘t?ut partly a:

4 ‘91;‘01. convenience of comparison with other femhz'ers. a»ndh(.)

um is all stated in the form of potash (potassmfm oxide). h’zmxis

: i tity of oxygen c -
nalysis to exceed 100 by a quan

‘togft]:: ecﬁlorgle- a quantity which is therefore deducted from

7|

:'vg.'n above given is based upon tl.le fo}lowing t'radeii
gen, twenty cents; phosphoric acid, nine cents; }:;m.
nts. For most purposes, however, the potas Is
r and a half cents per pound, since one—.half of 11t;
iate (potassium chloride), and on that basis the va
‘axlr;zluation given in the Station Bullet-in of March
8 the result of reckoning potash at nine cents per
it no longer holds.

tti;otxll of t%is sample shows that fcobacco stems are;,i
nticipated, a good general fer:cihzer, supplym% a
of crops, and especially rich in potash ‘afld ime.
kely to be somewhat variable in composition, par-
Tegards moisture, :

o

Sunpry Waste PropucTs.

| Phos. 03‘: bo? E:‘:{ﬁ?d Cost
©or Brand. |Nitr'gen.| ', ciq. T, Sor toni | PEE 10T
Vegetal ad b
Ve 048"} Ll U ST
Sedin?elg il COT W N o I ;({.gg $; g.gg
459 | 150 ; :
.......... 0.67 | 021 | 3891 S
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No. 69 was from the works of the American Braid Co., West :
Was
) and SQI“‘

Cheshire, Ct., and sent by N. 8. Platt of Cheshire, No. 79
sold by George W. Baker, Kast Williamsburg, L. 1.

by N. Alvord of Green’s Farms, Ct. No. 149 was manufacty,,

39

. i PoUuDRETTE.

fa1 i ier Company, at Cleveland,
a1 tured by the Lake Erie Drier . ;
: ug:mupled a?;d sent by Henry F. Merwin, Esq., of Wood

224

by H. J. Baker & Bro., New York, and sold by Olds & Whipp;:l R AR e R O N U T G g';’;

Hartford, Ct. The sample was sent by S. M. Wells of Wethepg, ‘ s(:lub%e p,hOS}‘)hOTic acid,- - T ol R L g

field, Ct. No. 154 was manufactured by Peter Cooper, New V?l‘;tﬁ‘; 4 YA S S I N $6'?é',*{

York, and sent by George H. Glover, North Branford, Ct. ‘ ; ngumed value, per ton, A R AL D easite
The Vegetable Ivory, 69, is the fruit of a South American troq SN G5t - - - - - ------<--nnnnnmmeeennee

(Phytelephas), but it consists largely of cellulose or woody tissug, -

and has little more fertilizing value than saw-dust,

Carbon Sediment, 19, appears to
of Prussian blue or prussiate of potash.
fifteen cents per pound ; whether it is

food is perhaps doubtful, and only to be learned by trial.

Castor Pomace, 142, —the crushed seeds of the castor-oil plang
after extraction of the oil—is a long-known and well-tested fep.

tilizer. The value of the sample closely approaches its cost.

The Glue Settlings are too watery and inconvenient to handle

to warrant much cost of transportation,

Swamp Muck or Ppar,

-

A sample, sent by Dr. J. Hamilton Lee, Secretary of the Kil-

lingworth Farmers’ Club, was examined with the subjoined results,

166
Fresh. Dry.
T N L e AR U 13.54 ke
Organic and volatile matter* ___ 21.12 79.82
Soluble ash, mostly carbonate of lime.____ 1.15 4.35
Sand and insolubleash___________ .. .." 4.19 15.83
100.00 100.00

Containing nitrogen_...__..___ .

0.06 per cent.

in the “meadow” would have a different composition. As an

absorbent or employed as litter in the stable, the air-dried peal -

would be of value, but its use for

this purpose would be decided
by the cost of handling,

be a refuse of the manufactyyg
Its nitrogen is valueq at
all worth that as plant.

0.23 per cent.

This peat, if fairly represented by the sample, is remarkably
destitute of nitrogen, and can have little direct fertilizing effect.
It is, however, not unlikely that specimens taken at other points

j 2 0.97 per cent. of nitrogen is equivalent to 1.18 per cent: of
hi;; and the total phosphoric acid (1.67 per cent.), is equiv a;
03 ’64 per cent. of bone-phosphate or reduced phosphate o

s follows: Wi
L e
e T RN SRS I N Sk
-------------- ._------_-------‘_---' R 4 to 6
i MR R o v 31 S
el S s 30 to 38

Inl:'t;oluble "undetermined makters L Dt Jus i el By S

,i:CIAL MANURES OR FORMULAS FOR PARTICULAR CROPS.

)

ecial Fertilizers appear to have been first preseribed in (;lit‘all
rof. J. F. W. Johnston of Scotland. In the second eédlori
s Lectures on Agricultural Chem-istry .and Greo1<.)g:>;y.,1 Sn;f
1847, pages 637-647 are occupled. with the pl’l,I,!CIP ; hi
ng “mixed saline manures for different crops, z;n ;i
osition of special manures for wheat, barle)t,.oa s,c olge é
rice, potatoes, turnips, cabbages, toba.mcco, suga'l can;\,,nows .
.” Johnston’s principles are three in numbgl, as foll 1
. The manure must contain all those inorganic or mmer?i
ices which the crop we wish to grow carries off thi' sz; 4
- the relative proportions in which they are respectively
in the ash of the plant. ;
‘ only exception topthis rule is—that if one or more of th:ﬁe
nces abound in the soil, they may be omxtted. from . fa
& prepared for that ssil ; if any of them abound in all soils,
be uniformly omitted. .
: go’ga:icopart? of a plant always contains a .certa.ltn px::
L of gluten or of some similar compound of which ni ro§uc-
Mstituent. The nitrogen which is necessary to the pro

M
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nd oxide of iron are omitted because ab.undant m
- any case one of the ingredients of the mixtures be
the soil that ingredient may be omitted. *

of the substances named, any refuse or cheap matter
them in composition may be used.

erops named except flax and thé turnip, the straw or
osed to be returned to the land. When this is not
ure made up as the above, according to the average
of the ash of the stem or straw may be applied.”
anures for sixteen staple crops are the

tion of this gluten is derived from the soil. A manure, therefou.
which shall restore to the soil all that any cerop has carriedo 3
or will require to make it grow in.a healthy manner, must com?
some compound of nitrogen which the roots of plants can take 5
3. We have seen that one of the most important functiong .
formed by the organic matter in the soil is to produce ammé:.r 1
and nitric acid at the expense of the nitrogen of the atmospheyg
This function is of great consequence to the growth of plants, ;‘;
supplies that loss of nitrogen which the soil is continually ungg
going by the agency of vegetation and other natural causes, 1
But by continued arable culture the proportion of orgapje:

n’s special m

matter in the soil gradually diminishes. Hence the necessity of w}‘;;" B?;eoy' Osﬂgs. ;{gg Bigz
adding animal but especially vegetable matter in considerable 90 5 s 44 95 13
quantity to arable land, if it is to be kept in good condition, 44 %Z ‘ 1?) 32?) g
When laid down to grass the vegetable matter naturally increases, '27(()) 16 14 22 4

When the soil is already rich in vegetable matter, or when the - \bs ash use 390 s, 215 1bs. 174lbs 339 Tbs. 61 Tbs
1bs. ash, w . 3 " b ¢ ,

straw is returned to the soil in the form of farm yard manure, the Use 224 Tos. 200 Ibs. 105 lbs. 50 1bs.
addition of this vegetable matter becomes unnecessary. On the acrop of 40bu. 50 bu. 50 bu. 350 Ibs. rice.
other hand, it is the necessit i iti : :
b4 ; y for this addition of vegetable Maize. Botatos . Datha Dulbs & tops. Cabbage.
matter which renders it better husbandry to employ half dung 152 50 30 32 48
along with guano or with any artificial saline manure. 6 25 16 16 2‘}7
P 40 80 62 52 1
Thus a well prepared artificial or manufactured manure ought 13 5 9 9 35
to contain: . ' ia, 35 12 12 19 13
a. The saline substances found in the ash of the plant we wish ) W B! sl iy __33
to grow. bs. ash, use 316 Ibs. 172 Ibs. 128 lbs. 128 Tbs. 164 1bs.
L s ARy 5 . i Use 3 lbs. w 24 lbs. 48 Ibs. 50 1Dbs.
b. A proportion of some substance capable of yielding nitrogen | o a crop of 1 bu. corn. 9940 Ibs. 2240 Ibs. bulbs. 2240 Ibs.
to the crop.
4 A ‘ Sugar Flax Flax
¢. A constant or occasional admixture of Vegetable matter to Tobacco. cane.  Coffee. seed. stem.
b ; 5 4
make up the natural waste of this kind of matter which the soil lg %g ; zg 17; Zg
undergoes during coustant cropping. ] 31 33 5 36 17
The supply of nitrogen bears some relation to the known wants nesia, 255 1§; 221 2‘; 2(1)
and period of growth of the crop to which it is to be applied— 60 o -- - --
while the mixture of icorganic s.ubsta:nces must be specially pré” Ibs. ash, usé 144 Ibs. 971bs. 2021bs. 280 lbs. 133 lbs.
pared for each crop, in comformity with the composition of the - i Tse dbs. 202 Ibs. 13 lbs. 150 Ibs.
ash it has been found to leave when burned.” le i 13 ;gﬁisgﬁee 1O oy el 22:&:28'

Johnston remarks further, in substance, as follows :
“q. That mention of vegetable matter has been omitted. If
the soil is rich in humus—if straw, green herbage or yard manur® -
be ploughed in—or if vegetable composts be added to the 1and
every two or three years, that is enough; otherwise saw-dusts
dried peat or other convenient vegetable substance may be added:

ing such manures, the acid is diluted with twice its
, the bone dust is then completely dissolved in it,
e ﬁtill wet mass, the other ingredients are mixed.
Clpes,
'Y 100 pounds carbonate potash may be substituted
phate potash, or 108 pounds chloride of potassium.
4
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b. For every 100 pounds carbonate soda may be substityg A
209 pounds sulphate soda, or 110 pounds salt. S

¢. For every 100 pounds earbonate magnesia may be substityy
?65 pounds sulphate magnesia, or 300 pounds of 2
in magnesia. -

is for Wheat, Hemp and Coleseed, half of No. 1 (533
' for Barley, Oats, Rye and Natural Meadows. No. 2 is
g, Carrots, Cabbage, Hops and Garden Stuff. No. 3 i8
y Potatoes. No. 4 is for Vines and Small Shrubs. No. 5
rnips, Rutabagas, Artichokes, Sorghum, Sugar Cane and
No. 6 is for Coleseed followed by Wheat. Incomplete
r No. 2 is for Beans of all kinds, Clover, Sanfoin, Vetches,
‘e, Ville gives directions for treating rotations or succes-
£ crops, with the above fertilizers and 266 pounds, usually,
shate of ammonia.
Stockbridge of the Massachusetts Agricultural College,
ently patented a series of special fertilizers adapted, as he
to “ the worn out soils 6f New England.” He declares to
found Dby experiment at the Agricultural College Farm
inity, that the only substances needful to supply, in order
good crops, are nitrogen, potash and phosphoric acid. He
ounds these substances in the proportions in which they are
d in crops, grain, or root and straw, or tops, as shown by
verage of all reliable analyses. The nitrogen he supplies in
rm of sulphate of ammonia or its equivalent, potash as

a mild lime rigy

d. For every 100 ‘p;unds carbonate lime m i
ay be sub
170 pounds sulphate’(gypsum).” i i

Special manuring in accordance with these suggestions dg
not appear to have found any favor in British Agriculture ]
The progress of investigation in' Europe, dur?ng the te;l ea
succeeding Johnston’s proposals for special fertilizers demonstza‘ Yg
that in general the deficiencies of soils, either tl’lose natura:ie])

occurring, or those caused by exhaustive cropping, lie, so far
plant-food is concerned, in nitrogen, phosphoric aci’d a;ld potqszs
'I:hm is to say, soils, broadly speaking, contain and yield en0;1 h
lime, magnesia, iron, and sulphuric acid for the wants of crops%‘
Pro.f. Ville of France, imitating experiments first made b
B.oussm.gault, came to nearly this result, and has given extensiv);
cu'(fula,tlon to a theory of manuring based upon it, which he sums
up in the following propositions: “1. Give the ea’rth smore phos-

) S’tockb;'id e Formulas.
phates, more potash and lime than the harvests have taken from / i

o s . . X e - B L e ISP
it. 2 Give it fifty per cent. of the nitrogen they contain.” BB 2 3 et 7 4,,::@ &77%
(Agncultural Lectures at Vincennes, 1867. Miss Howard’s Trans- over natu- g g il - - § g5 £g4
lation, 8d edition, Atlanta, ( a, 1871.) el Z & 5 %E b o A ) =228
Ville gives reci ix « o 3 AN 2 A
1 5 Kot gt for six “complete fertilizers,” and an “in- SSSNEottoes. ... ... 100bush, | 21 | 34 | 11 [106 | *225 | 85
complete fertilizer,” which are as follows :— , N ield Beans ... ... gk 53 33 20 | 265 | *198 | 160
ili fwheat _.____._.__ Dby itk 31 50 156 | 185 100 | 105
i .((ionilplet; AL No. 2. No. 3. No. 4. o 1 ton 36 | 31 | 12 ! 180 70 | 95
e it 2’36}‘? lime, 355 Ibs. 355 1bs. 355 1bs. B34 Ibs. e “ 43 | 20 | 11 | 215 80 | 85
il el 177 Tbs. _ 177 Tos. 266 lbs. 444 Ibs. R “ VA S G T i B 54 | 80
Sulphate 0f =i§nmoma, .222 Ibs. nitrate of soda, 266 1bs. ] 2 tons 20 66 16 | 100 132 | 128
RhDAALE OL LIE, 312 lbs. 268 1bs. 266 1bs. 355 Ibs. . 25bush. | 23 | 20 | 12 | 115 40 | 90
T — ORGSR 00 o CHEEE 20 26/ [ (20161 1F126 48 | 128
1066 Ibs. 1066 1bs. 887 Ibs. 1333 Ibs. 2 tons 10 31 8 50 62 | 64
Complete fertilizer, ~ No. 5, o : e l100bush. [ 11 | %5 6 | 55 |*165 | 50
A dia phasphate of e, 54 i Incomplete fertilizer No. 2 L 1 ton 98 | 12 4 | 140 | *15 | 32
Nitrate of potash, . e 11]{))2' 01?707 1111)5' 300 It et . BB, ke LTI 2L RS ool e
b:ulphate of ammonia, ; 355 1b3: . "rn;};s- “or Ruta- (i i i il T
bUIphate of hme’ 355 Ibs, 297 lbs. 355 1bs. B L 100 « 11 18 8 55 *118 63
Jr I — . 100 ¢ 11 9 4 iiobnlleadil g
1066 1hs. 1154 Ibs. gs7 bs.  (MEENNSSRCCO} | is00ws. | 119 |12 | 164 | 595 [*1075 | 125

%fIn * Lectures on Agricultural Chemistry,” delivered at the Smithsonian Insti*
tution in Dec., 1859, the writer of this report said, p. 72: “It appears from
experience that the ingredients which are rarest in thé soil.—'which are therefore
most liable to exhaustion, and most needful to be replaced-;are in general phos
phoric acid, assimilable nitrogen and potash.” sl

phate of potash of 35 per cent.

: ﬁd@ition, 160 pounds lime and 38 pounds of magnesia are required, and are
- by 500 pounds sulphate of lime (79 per cent. dry salt) and 475 pounds
of magnesia (16 per cent. dry salt).
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muriate or sulphate of potash, and phosphoric acid as Super.pj,
phate of lime. k.

His formule for seventeen crops
13th Report of the Massachusetts

The table, page 43, signifies that

xperience abundantly shows that such dist.in'ctions
ely drawn, and it might be conﬁfiently ant,wl.pated
nundred trials the potato manure might be apph.ed to
:;,nthe timothy manure to potatoes, with no detriment

are here given, as Stated ip, ¢ "
Agricultural College, 187¢,
to produce the named

inc ] s and no difference to the producer. . ;
over the natural yield, the given quantities of nitrogen, Pho:};ﬁ??‘ .(::1 ot soils' of New England? are velg,l ‘;anol;ls {n
acid and potash are to be applied to an acre, and they are g, ¢ B i thon s he e plsri
plied by the given amounts of sulphate of ammonia, Muriate g; i ;’excess of all ordinary demands. Many of them req
potash, and superphosphate of lime. ;

d sulphuric acid in order to feed erops, and n‘loslt é)fﬁtl?e"m.
1d rather on account of mechanical or physical deficie .
ofect of water supply, than because.f th'ey are exhaus:tle_
tritive elements of crops. Wi’_th this diversity of soil it
o expect that we can rationally or succeﬂs.fully adapt
‘manures to our various crops. Evefl if our s?lls had been
ally alike in texture and composition, the dlcﬁ'erex.lt tt:eaf;
have undergone in what we politely term Glﬂth&thl’f
such as to draw upon their natural Teseuroes ver 3{
7, and make it needful to adapt the manure to the soi
Top.
::yt:i;ziﬁgant fact, pertinent to.this subje'ct, that whin
1 to practical experience to decide what iert111z1ngl e he-
best to apply to different crops on the same soil, the
ould sometimes be just the reverse of what we .must
‘the Stockbridge manures are based on correct prmmple.s.
3ritish agriculture it was found some thu‘t;f years ago, f1in
ities, that soluble phosphoric acid was falrlyf a specific
nip crovp, and that nitrogen acted with especial en;rgy
ieat, © Philip Pusey, M. P., President of the Royal gu;‘
Il Society of England, in a paper “On the Px:ogress o
al Knowledge,” written in 1850, after rec.ountmg some
perience, said: “The upshot of the whole is that, practi-
' far ag artificial manures are concerned, we need. not
n mineral ingredients, but we must give ammonia to
d to turnips phosphorus.” . :
' World-famed field experiments of Mr. Lawes, nitrogen
s wonderfully kept up the wheat crop for many yearz,
failed totally to make turnips after three seasons; an
Phosphates alone gave a large yield of turnips for a sue-
f“crops, but had little effect on wheat. Many farmers on
llar to that of Mr. Lawes obtained lik(.a results. i
facts of experience are not indeed universally confirmed,

In 1847, when Prof. Johnston ma

fertilizers, comparatively few accurate analyses of most of our
crops had been made. Since that time great numbers of 2ood
analyses of nearly all kinds of farm produce have been executed
and in 1876, Prof. Stockbridge had abundant material
instances, for arriving at the average composition of
for perfecting. special manures, so far as the nature o
admits. But several very important
which claim notice in these pages.

One of these questions is—what do the patent
Stockbridge cover? = The correct answer would a
viz: they do not prevent anyone from compound
sulphate of ammonia, sulphate of potash, and s
lime, and designating the same a wheat man
tilizer, or using it in farm practice; but they do
authorized by the patentees from vending any
trade names, which are given to the mixtures
patents.

Another question is—what can be
such distinctions as are involved in g

to be planted to potatoes, twenty-one pounds nitrogen, thirty-four -
pounds potash, and eleven pounds phosphoric acid, and to another
acre to be sown to timothy, twenty-four pounds nitrogen, twenty-
seven pounds potash, and ten pounds phosphoric acid ?

If T desire one-half of a two acre field to produce me two tons
of rye straw more than the natural yield, and the other half one
hundred bushels of beets more than the natural yield, shall T put
ten pounds nitrogen on the first and eleven pounds on the second,
thirty-one pounds potash on the first and twenty-five pounds 02
the second, and eight pounds of phosphoric acid on the first and

six pounds on the second,—and if I do, may I expect to get the
amounts of inerease named ?

de out his formuls for Specig]

, in most
Crops ang,
f the case
practical questions come up.
-Tights of Prof,
ppear to be this,
ing a mixture of
uperphosphate of |
ure or potato fer- -
prevent parties not
mixture under the
specified in their |

the real practical value of
pplying to an acre of ground
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lumips and rutabagas no essential diﬂ'ere'nce of com-
¢ '\-espects dry substance has been established. The
e Jess watery and yield better, 80 that the crop v.muld
ore and would take from the soil lm'ge%' quantme§ of
¥ tash, and phosphoric acid; but the relative proportl-ons
elements would not differ sensibly from' those exhibited
ip crop- If we take the quantities of nitrogen remoYed
ip and wheat crops according to the above computation,
) each case, and raise the quantities of potash and ph0§-
in the same proportion, and also calculate the quanti-
e Stockbridge rutabaga and wheat manures upon the
rd, we shall have a comparison of the relative defnands
find the two crops to make upon the three most impor-
ing elements, with the demands which Prof. Stock-
Jkous them to make. .
100 pounds of nitrogen are removed according to

but they have so far influenced practice as to lead us to ey '
a .British turnip-manure a predominance of soluble pho P
acid, and in a British wheat-fertilizer a relatively large “Phorig
of nitrogen, i = PR

N'ow what are the comparative demands of the
turnip crops on the three substances
phoric acid ? ;

According to Rohde in Germany the average turnip croy,
good farming is about 13 tons of roots (26,295 1bs. av.) anq 011)) "’i
24 tons of tops (5,259 1bs. av.) per acre. The samo autli1 o
gives the winter wheat crop at 1,862 lbs, = 31 bushels of Omf p
and 8,505 Ibs. = 13 tons of straw per acre. Dr. Andem()g;lra}q'
Scotland, gives the corresponding turnip and wheat CTops at ’I;R
tons of roots for the former (makes no mention of weight 0%
leaves), and 28 bushels of wheat (of 60 1bs.), and 2,576 lbg 0{4
straw. Calculating from Rohde’s figures, and Wolff’s lat.est,
tables of the composition of crops, it results that these crops

i Wheat, all>
, hitrogen, potash, ang Phog.

Prof. Stockbridge. This Station. Dr. Anderson.

withdraw from the acre as follows: Hotush 58 Tbs 58 Ibs. 68 1bs.
e 0D - -~ - i & 40 ¢ A
N 1trlggen. Potash. Phosphoric acid. ! % Rt O o i 95 * ¢
3 s. 1bs. Ibs. or ruta- { potash.___164 160 “ % it
Turnip tops..._.___ 15.8 14.7 a7 e phos. acid . 73 45 31
) Dipoots| [T 210 an's 86.7 231 } :
pnl e . ative quantities of nitrogen and potash agree n all cases,
‘Wheat P -------- 38 . i S Stockbridge finds the rutabaga to remove a much larger
grainl ol 5 i 2 f 5 2 . ,
G A 16.8 23:; ’;‘;g ion of phosphoric acid relative T;o nitrogen ’,chan is show ,n
{3 mputations made on the basis of Rohde’s and Wolff’s
Crop - - . 55.3 31.9 929

Which is right? Dr. Anderson, formerly chemist to
and and Agricultural Society of Scotland, who, himself
many excellent analyses of wheat and turnips, reckoned
at thirteen and a half (long) tons of turnips removed
8 of nitrogen, 57.4 pounds of potash, and 22.6 poundg
oric acid from the acre. These amounts being reckoned
0 of nitrogen give thirty-seven of phosphoric acid, a

one-half that of Prof. Stockbridge. Which is right ?
tly enough, tire discrepancies between the Stockbridge
08 and those of Dr. Anderson and the writer of these
are enough to justify the gravest doubts whether the

who use the Stockbridge manures for wheat and ruta-
® Mot using too much phosphoric acid for the crops ! .Or
Btockbridge departed from the indications of chemical

It appears from the above figures, which are unquestionably
the most trustworthy that can be adduced (unless errors have
been committed in the reduction of the foreign weights and
meagures to English equivalents), that the turnip crop removes :
nitrogen and phosphoric acid from the land in larger absolute
quantities than the wheat crop, but in very nearly the same pro-
portion. As to potash, the turnip crop carries off three times a8
much as wheat.

Now, the English practice of manuring heavily with stable
manure accounts for the small use made in that country of pOtf"‘sh
salts as a fertilizer, and for the fact that Mr. Pusey did not nee
to “dwell upon mineral ingredients” other than phosphoru$ j
(phosphates) for turnip culture; but what is there in the composi-
tion of the wheat and turnip crops that explains why, when stable
manure is supplemented or altogether repiaced by ¢ artificialss”
nitrogen is best for wheat and phosphorus for turnips ?

-
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analysis, and increased the proportion of phosphoric acid ip orq
to hybridize his theory with the teachings of British Practice 9 &
If, as may perhaps be true, the “reliable analyses” upon why 8
Prof. Stockbridge bases his caleulations are a selection of, o Otheh'
than those which Wolff employed in making his tables, thep v:tv'
are forced to conclude that the analyses are too discrepant ol the;
use to which they are put. 2

The Station has analyzed three Special Manures for Potatg
viz: the Stockbridge Potato Manure, Mapes’ Potato Fertilj
(Ville’s formula), and Forrester’s Potato Fertilizer.
parison of the quantities of fertilizing eléments which they shoulq
contain according to the theories of their composition, we shal]
get some light as to the scientific certainty of these theories, '

To institute such a comparison, I have taken the Stockbridge
formula for 100 bushels of potatoes as a basis, have reduced the
nitrogen of the other formulas to the Stockbridge figure, and the |
other ingredients proportionally. I have also calculated the
results of the analyses of these special manures upon the same
basis, so that in the subjoined table we have, first, a comparison of
all three Potato Manures in respect to what they claim to be, and

secondly, a comparison of what each claims to be, with what it
really is.

snough that Prof. Stockbridge does not regard a wide

- his theories as fatal to the potato erop, and that it
" }l)ably in harmony with most sagacious farmers.

ruth there is no possibility of compounding special
pted to each of our various crops, nor even to our
of crops. There are no principles of science a.s
d or conceivable, nor are there' any resul?s of practi-
ce attained, or presumably attainable, whlc.h can lead
sult. On the contrary, experience and smencf m(?st
to the vanity and folly of such attempts. bpecwyl
yarticular crops are in fact least heard of where fxgrl—
uided by the clearest light of science and the widest

es,v
zZeyr
By a com.

otice in particular the twelve articles of this class,
, fallen under the scrutiny of the Station in 1878,
heir analyses.

SToCKBRIDGE MANURES.
red by W. H. Bowker & Co., Boston and New York.

REeLATIVE COMPOSITION OF SPECIAL Porato MANURES.

sampled by Andrews Bros. of Southington‘, 146 by
Wethersfield, 175 by P. M. Augur of Middlefield,

Phosphoric acid 95, 196 and 197 by J. J. Webb of Hamden.
Nitrogen.  Soluble. Reverted. Potash. g
: theory 21 11 3¢ S8l | BlegleEl lm i o
Stockbridge { analysis 21 31 3 61 N ) 2 g 'g '55)1 i% e 5 = 4| 4 g an §§ Cost per
Mapes’ (Ville) theory.(guarantee) 21 34 ol ggE wel§els Ll P % g‘ﬁ—, sl Sy Bag.
P nal b 9 17 85 ERlEg5E08|88 S 2> 8
analysis e o @R g (p S Pa’q a1 ) =9 2
oty 5theory‘(g'uarantee) 21 33 60 A il I o Y k-
{ analysis 21 124 15% 42 it sarscmard Mensed i e 100 1bs.
1 . ‘ .00 2.50
The ahove figures show that while the theory of the Stock- 3 i [ | 0:00) .01 350k BEGl 6601 B0 $00.0 203611)5;.
bridge Potato Manure requires to a given quantity of nitrogen, but ----|1.39) 2.93] 2.61/ 2.11| 1.64] 2.22] 6.95 | 45.31] 50.00  5.00
s . . ] much
one-third as mu?h soluble phosphoric acid, and one-half as 1 Ao | ds4905.15 1.2400.18 10,22 | 4465 50.00
potash as the Ville formula (guaranteed by the Mapes Company) : 19 e
the Stockbridge article in the market really approaches the Ville SN Wberrics 0 |2.32/2.10 6.64| 1.13| 0.24| 6.494| 48.24| 53.33 Bt
formula pretty closely in its relative proportions of these elements; en, | o | olas74sslonslo1r 7.o9% 40.68 50.00 ! 31&0
and is quite identical with the guarantee of the Forrester Potat® i e n.66 | 43.02| 55.00 i 5.50
Fertilizer. = The Mapes Potato Fertilizer gives less phosphori® i i e M 150 Ibs.
acid, and more potash in relation to nitrogen than its guaranteess ©88ing.|8.68/ 0 | 0 |2.11/__._|.___[10.38 | 56.28] 66.67  5.00

while the Forrester Potato Fertilizer gives less, both of pho¥
phoric acid and potash in relation to its nitrogen,

alued at seven and a half cents per pound.

ued at four and a half cents, except 137 and

® sulphate valued at six cents per pound. In

146.

.

the others potash
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1.‘..3'7 and 146 were not examined for nitrates and ammonia-saltg
Their potash is valued at seven and a half cents. ‘
All but 175 were sold by Olds & Whipple, Hartford, Ct.

Bowkrr’s Lawy DressiNe.
Manufactured by W. H. Bowker & Co., Boston and New York
and sold by Olds & Whipple, Hartford, Conn. Sampled by J I
Webb, Hamden, 01! a

|
|

|

s Im g S g | w
z I = A~ R g =
2 cSles=8BEIRE| 4 |5 | & | 3
g ‘gﬂo Swedlt<zd| 4 s 5 5 5
£ oa[mgﬁm.g.:s. g ga | & =
z {:&55:23;55@8 SuibEe e
ik h e 7} TE
& i et B8 | 8
181 |Lawn Dressin 199 5 5 ’ iim
vl ---_|5.17.-__-_-_ 6.35% | $58.01 $65.00{ $0.65
)
» |

* As muriate at four and a half cents per pound.

ForrESTER’S SPECIAL FERTILIZERS.

Manufactured by H. J. Baker & Bro., New York, and sampled
by M. S. Baldwin, Naugatuck, Ct.

s 5 i B g g g
2 glod | S5 | 3% | 2% g2 | &
L B 2h|E< 184153 | 4 |45 | &
8 Gro g &0 o o o T < 2 @
= P ) = B S u = E& =5
£ ERlcz (2E g gel & g | ¢
iz i =R R R B8

{ b T

116 |Potatoes ..., ... | 5.65 | 3.36 | 4.21 | 0.68 | 11.42 | $49.93] $47.50

201 (Grass ... 471 | 095 | 1.01 | 3.07 | 1.04 | 12.11] 46.82] 45.00

Marrs’ SpecianL FERTILIZERS.

Manufactured by the Mapes Formula and Peruvian Guano Co.,
New York, No. 128 was sampled by Moses Sherwood, Green’s
Farms, Ct., and 144 by S. M. Wells, Wethersfield, Ct.

e e 2 S| o we | 8
o 5 = = 2
p 2828883588 4|22 | ©
5] T A U= S b = B = i 8 5
= Crop. oH| o8 Q|28 e g . g | & 2
= SEIEEISE|EV 88 B8 < (B2 %
w0 iz < = = == e}
R e gl o4

121? Potatoes ... _11_ o] oo 3.67{1.59 | 2.96 | 1.49 [14.82] g38.67|$51.49 3

144 |Grass and G.—raiu 1.1712.24 | 0.87 [ 1.81 | 4,18 | 1.32 | 3.65| 36.85 ?
(top dressing. _ ..
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\11 the above Special Manures or Fertilizers stand well up to
composition guaranteed by the manufacturers. These guar-

es are here given.
Phosphoric acid.

Nitrogen. Potash. Soluble. Available.
137 5.15-6.5 7-8.5 3-4 6-8
195 5.16-6.5 7-8.5 3-4 6-8
146 not reported to Station.

175 4.56-5 6-6.6 6-17 Rkewid
193 4.56-5.25 -8 2-3 4-5
196 4.15-5 -8 4.5-5 L
197 8-8.5 9.56-10.5 2.5-3 LA
181 6-8 4-6 4-6 e

116 4.25 5.5 10 BN
- 201 5 2% 6 il
128 S 6 § 13.6 Wy d

144 not reported to Station.

contrasting the estimated value and selling prices of the
e special manures, it should be remembered that some or
 of them are rarely sold to one purchaser in quantities of
than a few bags, and therefore cannot be afforded so cheaply
ods that are in more demand. Again, manufacturers obtain
little discount on nitrates or ammonia-salts, and where they
ese substances in preparing a “special manure” or “for-
la,” they have to charge something for the expenses of mixing,

more than they need to where animal matters are the source
itrogen, because the latter are bought in large quantities at a

siderable discount.

Y

!

RED ROCK:

composition of the red sandstone that is of such frequent
ence in the valleys of the Connecticut and Quinnipiac Rivers
t been studied from an agricultural point of view as it
s. The subject was brought to my notice in June last
letter from Elizur Andrews, Esq., of Southington. Mr.
'ews wrote as follows: '
e soil of our farm is made up very largely of decomposed
ndstone shale, and is underlaid and underdrained by this
a depth of from a few inches to several feet. This rock, if
: osed to the weather, is soon decomposed, and is covered in
b time with a luxuriant growth of vegetation. Have any
of this kind of rock ever been made, and if so, can you
 the result? It seems to me that if this rock containg

@D
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Rion p with strong hydrochloric acid (sp. gr.,
;;tl;’a;seczris;fliids, and in t%le ss(r)lution thus obtained the
ingredients were determined. The percentages refer to
3 revious page.
bsl(.)(:)](g).f tl?: (;tl))ove ﬁgull')esgwith analyses of good soils, as,
3 I‘ce the wheat soil of Tllinois (see I'iepot.'t for 1877, P: 31?)
vid,ent that potash, lime, phos.phor?c é.l.Cld, and especia l}lf
ia, are abundant, while sulphuric acid is Present in sma
,and liable to become deficient in a rela'tlvely ghort time.
:lbic foot of crumbled air-dry rock weighed 86 pounds.
ht calculated for a foot in depth and an acve of arig
3,746,160 pounds, and this amount of the rock woud
2;6?30 pounds of potash, 2,880 pounds of lm.le, 33000 pounds
phoric atid, and but 300 pounds of sulphuric 9..cld. Besides
Jantities, there are large stores of the same kinds of plant-
¢ soluble in acids, which by further action of the Weat}}er,
pecially under the influence of vegetation and decaying
iable matters, will gradually become serviceable to crops. .
o results of chemical analysis confirm the general verdict
ience, which places our red rock soil ax'nong.the bes};,
shows that, excepting the sulphuric acid, tl.ns rock 18
mﬂly rich in all the needed elements of pla.nt-food.' .
ed-rock soil, while good, has not the great fertility of
and, chiefly, no doubt, because it has not that fineness of
and great depth, which by presenting a vast exposure t.o
lets of plants, enable the latter to extract from the soil
a given time than they can from earth of less depth and

potash or other valuable fertilizing ingredients, that it will Ilot,'
be necessary for us to supply them at least for some time tol
come.”

In, answer‘to Mr. Andrews, it was written that no analygeg
were extant, to my knowledge, bearing upon the subject of hig
inquiries ; that it was proposed to make analyses of characteristj,
soils and soil-materials in order to learn their natural qualitieg on
deficiencies; that presumably the red rock of Connecticut woulg
vary in composition considerably in different localities, in some
places being a very pure quartz sandstone, in others containing 5
large admixture of feldspar, and therefore capable of yielding up
potash and perhaps lime on disintegration. It was further sajq .
that the Station would analyze the rock or better the newly-
formed, uncultivated soil resulting from it. The Messrs. Andrews
accordingly sent a large keg full of the rock underlying their land,

“The sample was from an exposure which had been broken up a
few years ago for the purpose of repairing roads, and had lain
undisturbed since. The rock was imperfectly disintegrated, and
yet was covered with quite a growth of red and white clover.”

Messrs. Andrews stated further that the soil of their farm orig-
inated quite exclusively from the red sandstone, having been
mostly sheltered by a trap-dyke from the bowlder-drift which
covers so large a share of the surface of the State.

The sample consisted of fine and coarse material, and included
masses of several pounds weight, which were however easily
broken by rough handling. The whole was crushed with a
wooden pestle and shaken on a sieve with round holes of one-
sixth inch diameter. ~What passed, amounting to thirty-seven

per cent. of the whole, was used for the analysis without further
pulverization.

lative assimilability or availability of the dit?erent nutri-
agredients in this soil is not definitely determined by our
i Only actual experiments or observations on the power

Analysis of Red Rock. il to support vegetation can establish such a point. The

Al R Soes £l T el ST R R R R .079 v g’rowth of clover on the recently exposed rock indicates,
MagnusiaRiaautim. b ey v ot i e it e 944 z s i
0 T R A 7t . that the various—elements, especially potash™ and lime,
oo Dt (U SRS I R AT TR 024 cl imi le. )
Sulphurietaeid g o v e ln s il s L .008 ently femmilab
Phosphomciaeid sio b (0 b T .081 .
Oxide of iron and alumina 8.610 °
L}
Matters soluble in hydrochloric acid.. ... _.____.__ 9.817
Sand and insoluble silicates - ... ___.____.. 82.573
Mojeinre COMPPRRRIRREE | L LS A g e 3.190
Qrgsmio matiara® R | -0 gUb i L 4.420

100.000
* With nitrogen, .085.
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FODDER AND FEEDING STUFFS.

I have here to report upon the- analyses of thirty-one

oratory, viz:

5 samples of maize fodder.
9 b afte Lorain.
cob.

1 sample of rye bran.

9 Cet "

e i s steam-cooked grain.
1 e Glen Cove corn feed.
1 i condimental cattle food.

2 samples of animal meal.
1 sample of egg food.
1 £ yam,

Before entering into details of these analyses, I copy here from
my Report for 1878, some paragraphs that may serve to explain

what is to follow.

Thanks to the laborious investigations carried on of late years

in the Experiment Stations and University Laboratories of Turope,

and especially of Germany, the simple analysis of an article of
cattle food may be usefully employed in fixing its place and
nutritive value in the feeding-ration, and also in deciding how

much the farmer can afford to pay for it, or at what price, and
to what extent he can substitute it for other materials customarily
used. :

In order to make our analyses of cattle feed directly useful, it

is needful to adduce some of the results of the prolonged study of
this subject made in other countries.

The following Table of the Composition, Content of Digestible
Nutritive Ingredients and Money Value, of some of the most

important Feeding Stuffs (page 57), is taken from the German of
Dr. Emil Wolff, of the Agricultural Academy at Hohenheim, and
represents the most recent and most trustworthy knowledge on
these subjects.*

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

¥ From “Mentzel u. Lengerke's Landw. Kalender,” for 1879,

31
articles of this class that have béen made in the Station Ifab.‘
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ntities of digestible nutrients are partly deri\fr‘ed_ ]frlolzl-

seding experiments, and are partly the result of calet

V-‘ (‘somlzaﬂ:;) n<;f the three classes of digestible matters, viz:
ﬂfen a(g]arbhydrates and Fat, form the basis for calcu-

E ev-value of feeding stuffs. The values attached. to

e]I)I;-OHV\S;olff are the following, the German mark being

d as equal to twenty-four cents, and the kilogram equal
ound avoirdupois.

i i inoids is worth 4% cents.
d of digestible albuminol
i WY R Tl
9

% 113

« ¢ carbhydrates 10

figures express the present average money»vc‘t?éulfst:f ‘t}:;
ive food elements in the German markets. : ether .
alues are absolutely those of our markets, they re‘puu;
resumably the relative values of these elemen;s ap;:o;;e
and we may provisionally employ t.hem for the pu (I))nev
aring together our feeding stuffs in rgspect to money

‘ ‘money or market values are to a degree independent 10f
ng values. That is, if of two kinds of food, for 1exa-mfp6eé
an hay and malt sprouts, the one sums up a va uefo11
the other a value of $1.31 per hun'd‘red,. it doe:‘z not fo ovlz
latter is worth for all purposes of feeding twice as mucd
rmer, but it is meant that when both are properly.uEse h
orth twice as much money as the other. In fertilizers
mate the nitrogen of ammonia salts at 22% c.ents per
d soluble phosphoric acid at 123 cents, but this m'e;ms
at these are equitable market prices for these artic es,
nitrogen is worth twice as much as soluble pl-msphorlc
making crops. In the future more exact valuations may
d from an extensive review of the resources of our
in connection with The results ‘of analyses of the feed
er consumed on our farms.
lumn headed “ nutritive ratio” in the table on page 57
‘ roportion of digestible albuminoids to digestible carb-
inclusive of fat.* The albuminoids, which are repre-
animal food by the casein or curd of milk, the white of

carbhydrates have, it is believed, nearly the same nutritive function,
nmed that 1 part of fat equals 2.4 of carbhydrates.
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egg and lean meat, and in vegetable food by the
(wheat gum), and other substances quite simila

and egg-albumin, have a different physiological s

gluten of Whegat

‘ “of % as giwen by Dr: W Ow
position, Digestibility and Jlloney Value of Feedmg Stl{ﬁ:? g Y : W
r to mi Ik-casei

for Germany for 1818, except those in italics..

by, R el Y i
the carbhydrates, which are fiber or cellulose, starch, the Sugarg i £ e K | TR I
the gums, and similarly constituted matters, 0 N S ) . 5 *g = 2 ||&= _g,ugs.: i
The albuminoids may easily ‘be made over by the animal ipg, ; S Elg |5 =8 'Eﬁ. EIE L8 igi |
its own substance, i. e., inta muscles, tendons, and the Varioyg :% s E 23 *2 Zs g 25 it
working tissues and membranes which are necessary parts of the = 3187 TTE ',
animal machine, because they are the same kind of materials, are, L e e s s s e e _1—01‘; 048 04
chemically speaking, of the same composition. ‘ y, inferior _ . ii: g'g Z,g ;;2 39.1] 2.0 46364 06| 83 0.5.2 0.86 |
The carbhydrates, on the other hand, probably cannot serve ¢ k! :gzti;:: 14.3| 62| 97| 26.5] 414 25 e s i:g‘ g:‘l) <5, }(])2
all for building up the muscles and other parts of the growing very good - igg ;‘7) };Z ?;9 i(l,'.g 13:03[ 9:2] 42,8 151 5.10.84 1.32
animal, and cannot restore the waste and wear of those parts of ‘ a:;.t;;e::: 16.0| 5.3 12.3] 26.6 ‘—353 52;3 1'(7’.(7) gg.(l;, ;fl i:g g:gg }gg
mature animals, because they are of g very different nature, - Beet” 123 12 lg:‘; 33?{ Z:O):S 3.0/| 5.8 434 14| 81/[0.69] .1.09 l
They contain no nitrogen, an element which enters into all the 3 5| 10.8! 204 38.5 zg g.; 4;(1;.2 g:i‘ 4’(7;;) g:gg (1]:2‘;
animal tissues (albuminoids) to the extent of some fifteen per cent, . 11-2 ‘j(‘) i"g ‘;ﬁ'g ;g; ;:0‘ 1.4/ 40.1] 0.7|29.9/[0.44| 0.69 3
of their drymatter.. o 0 TR TN ;8:'2 22| 45 4.0/101| 10, 3.4 10.9, 0.6 356|027 043 )
The carbhydrates cannot restore the worn out muscles or mem- ;ef(;::: grass, 241101 13.4] 1 0! 1.9, 14.2 0.5[ 8.1/ 0.22| .36 ‘g
branes of the animal any more than coal can be made to renew : . gg:g ?6 12 47| 16 0:5i 0.7) 1.4 8-3 ﬂ i} i‘l' : }‘; ‘
the used up packing, bolts, valves, flues and gearing, of a steam- Mr. Webb, 1874 86.0| 0.8 | 0.8| 4.8/ 7.3] 0.3|| 0.6/ 8.3 0. 1 Al ; Y
engine. The albuminoids are to the ox or the man what brass Maize Fodder, Mr. o3| 42| 4.4 250979 13| 3.2 434 10144 g; ‘2(15 |
and iron are to the machine, the materials of construction and T [76.0] 09| 21 l'; ?g'g 8'§ ?i %;g 8: 13.3[ a8l o8 :
repair. - o oal 11 o8l 9| 01l 11l100 01| 93 Aot 4
The carbhydrates are, furthermore, exactly to the animal what L I S T L1 gi g-i i? 12:613 gfl gg\ 11 s .
coal and fuel are to the steam-engine. Their consumption gen-  UNEEENNIE._ ... ... e el i e el 164 0111450 i e ‘
erates the power which runs the mechanism. Their burning rman._. ... 14.4] 1.5]10.0 26 géé z-g g.é gg:g ‘;:7 g:g\ L
(oxidation) in the blood of animals produces the results of life S drmerican ... ii’fj ;? 1‘2’3 9.3 55.1 6.0/ 9.043.3| 4.7 6.1! l.g; }.gg )
Just as the combustion of coal in the fire-place of the steam- 143 18|10 3.5l 6;.«9& gg g-g gg-‘; %:‘7’: ;:gl s e
engine produces the motion and power of that machine. y - }ii éi ;g:z (7;}1 22:5 2.0/ 20.2 64.4) 1.1 2.9 | 1.44 A2.2g S
There is, however, this difference between the engine and the 2 L e B 9.4‘45.2 (])'(1;‘22'2 52"]3 é:‘f‘ lgzi‘; 107’:' 2::3
animal. The former may be stopped for repairs, the latter may — SSNSMshes ___ 77T o e R e B | i i L) 25131 2.0
run at a lower rate, but if it be stopped it cannot resume work., an, coarse . ....|12.9| 6.6 | 15.0, 10.1 52.2 gg }?-g ﬁ-g é:g ii. }8‘t }:gg
Hence the repairs of the animal must go on simultaneously with Mo .. i 2'3 {‘é‘j,’_ fg Z‘zg 3,3/ 10,8 54.0, 2.9 5.7/ 1.07) 168
its waste. Therefore, the materials of which it is built must 5l 52 1457 57 58.6! 45 12.9] 462 g'g i'gl ;'é(: ;g? |
admit of constant replacement, and the dust and shreds of its et W o 1 1ol b l : i . :
wear and tear must admit of escape without impeding action. 7.6 |38.8] 9.2/19.5/13.1| 31.0/ 18.312.3 | 1.6 |2.05/ 3.22
The animal body is as if, an engine were fed with coal and water g T R 46! 57.6/._.. 4.1! 0.2| 2.67| 4.11
not only, but with iron, brass and all the materials for its repair, By orouna. | 117 | srs 0l 81, 404 i & 0.3i el
ind also is as if the engine consumed its own worn out parts, . gt B A ?,? b *To 1| 06| 66| 1| 8 i
voiding them as ashes or as gas and smoke, The albuminoids, e g%;‘; 8:?{ 3.9 ... 500 36| 32 50/ 36! 44! 34 .63 |
or blood- and tissue-formers, are thus consumed in the animal, as :

1
* Nutritive ratios are read, 1: 10.6, 1: 8.3, etc. See page 55.
5
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~well as the carbhydrates, or fuel proper; The fact that the alby

minoids admit of consumption implies that when the carhhydrates

or proper fuel are insufficient, th_ey,, the albuminoids, may themo i

selves serve as fuel. Such is the case, in fact. But, neverthelegg
the two classes of substances have distinet offices in animal “Utrij
tion, and experience has demonstrated what science predicteq
viz: that for each special ease of animal nutrition a special Tatio,
of digestible albuminoids to digestible carbhydrates is the best
and most economical, and, within certain limits, is necessary,
This proportion we designate as the nutritive ratio, and these
explanations make its significance evident.
To allow of directly comparing the money-value of feedin

_stuffs with some universally accepted standard, the last colump

‘of the table (page 57) gives a comparison with good average

meadow hay taken as 1.

Maize Fooper v DirrerENT STAGES OF GrowTH.

The Secretary of the Board of Agriculture last year proposed
to the Station to undertake the study of the composition of fodder
maize at several stages of its growth, and furnished four samples
for that purpose.

The seed was a medium or large variety of sweet corn, and
was planted about June Ist, 1877, in good garden soil. The hills

were 2} feet apart in the rows, and the rows were 3 feet distant
from each other, making 30 hills to the square rod, or 4,800 per

acre. 'The samples sent to the Station were but a single hill each,
and were cut as follows:

XIII, cut July 25, just before staminate flowers (tassels) ap-
peared.  Weighed fresh 11 1bs. 10 oz (= 5273 grams).

X1V, cut Aungust 9, in full silk, weighed 10 lbs, (= 4536
grams) inclugive of 8 immature ears or “ nubbins.”

XVII, cut August 25, the keruel full size for eating as  green
corn,” weighed 163 lbs. (= 75974 grams) inclusive of 10 ears and
nubbins.

XX, cut September 25, stalks and ears nearly dry, weighed 5
1bs. 14 ozs. (= 2665 grams) including 5 ears and nubbins.

The stubble and “roots” were received but not analyzed, and
are not included in these or subsequent statements.

The details of the analyses of the above samples from Mr. Sec’y
Gold may be advantageously combined with the results of the
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sation of a sample of stover,* XXIII, from a field of Ohio
eorn raised by J. J. Webb, Esq., of Hamden, in 1877. The
| this case was planted at the usual time 8 feet apart, more or
the row, the rows being 3 ft. 4 in. apart. On September 15,
kins assisted in staking out an average plot of 22 ft. X
in. = 210.83 sq. ft. At the harvest, which followed some
ater, the yield of this plot was separately stacked, and it
ught to the Station Nov. 1, 1877, when its stover weighed
s., corresponding to 10,020.6 1bs. per acre.
weights of the several crops calculated in pounds per acre
follows :

Fresh. ’ y Air dry.

Total. b Fodder. : Corn. Cob. Total.

Mr. Gold’s 55,800  XIIL. 4,297 0 0 4,297
“ 48000  XIV.6,192 XV. 589 XVI. 116 6,897
« 80,400 XVIL7,705 XVIIL 3,995 XIX.1,149 12,849
“ 98900 XX. 5006 XXL3318 XXIL 870 9,196

) Field-cured.
§Mr. Webb’s 20,4564 XXIII. 7,218 XXIV. 17,029 XXV.1,364 15,611

Including XV and XV 4 Including XVIII and XIX.
Including XXI and XXII. § Including XXIV and XXV.

‘Water-free.

Fodder. Corn. Cob. Total.
3,958 il 0 3,958
5,636 XV 1629 XVI. 105 6,170
7,164 . XVIIL 3,592 XTX. 1,045 11,801
4,626 XXI. 3,005 XXI1. 1794 8.425
6,444 XXIV. 6,211 XXV. 1,251 13,966

8 to be regretted that the samples sent by Mr. Gold were too
to fairly represent the gwantity of crop in the different
8. The air-dry and dry matter of XX should be greater
| that of XVII. Whether the former is too small or the latter
ilarge for the average crop is a point that cannot be certainly
ed, though the results in Mr. WeblY’s corn XXIII, which was
mpled as to represent the crop with a good degree of fairness,
lake probable that XX is<o0o small, and XVII too large.

s ere follow the results of the chemical examination of the
e fodder, The analyses were made on the air-dry material.
8 results are calculated both on the fresh or field-cured fodder,
on the absolutely dry substance. The “ air-dry ” material was
_ﬁiderably drier than corn fodder can become in the stack or
having been freely exposcd to dry air, after being cut fine

* Stover is the stalks, leaves, and husks of ripe maize.
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for the. purpose of obtaining a suitable average for analysis
analysis reckoned on dry substance is needful bec ;
amount of water in the air-dry fodder prev

The

ause the "ariabl +

ComrositioNn oF Maize FoppER AND StOVER

K Fresh. i
p Fleld-cured‘ ‘
0.8 0 Al B0l 5 5 3 L 05 XXIIT
RS S ST 92.908 | 88.289 | 90.48 il
T 3 .480 | 80.740 36.490
el L 980 | 1.269 | 1.104 | 9334 33‘39" i
A}bun:noxds, ............ .866 | 1.310 .864 | 1.538 4'654
| SR 1903 | 3.227 | 2.694 | 5.939 19'.,73
Other Carbhydrates,* etc., - ’ 3.198 | 5536 | 4719 | 9207 35151
Fat, etc. (ether extract\t __| 145 | 169 | 139 | 244 1Y
Air-dry.
XIL | XIV. | XVIL | XX. | xxmp
Water, - B T P B
o e e O - 2O b 9.69 10.78 11.20 1
f‘ilg);n;moxds, ................ ' ;1?5 10.00 8.44 | 7.38 égé 1
R o R T 4.72 | 2463 | 2631 | 284 '
gt}t]ertCarbhydrates,* oo ‘ 4163|4309 | 4609 | ddon gggf
e R A 1.88 1.29 1.36 117 161
I Water-free.
Gold. | Webb.
XIIL | XIV. | XVIL | XX | XX
Ash. :
e A N ST e 13.82 10.84 11.59 12.12 4.62
FA'i%):rmmmds’ ................. ; 2.22 | 11.19 9.08 7.89 | 1.8
ke SR e ISR T T 6.84 | 2745 | 2830 .04
I‘O‘;;lt]e(x;t(}arbhydrai:es, ebeu-ilo it V45,08 49.08 49.57 Z'(Z)gi gggb’
IAlool0, o oo Moo 2000 T A0 R4V Eagt gy 1S

'I:he s?mewhat ].arger proportion of ash and albuminoids here
noticed in the maize fodder in the earlier stages of growth, is

accordant with the general result of
p}ants. Young plants and the newl
richer in ash and albuminoids than

observations on other

mature plants or parts.

The proportion of carbh ydrates increases in Mr. Gold’s samples

; *. The Car‘bhydra-tes. properly include fiber, starch, sugar, gum and bodies of
gimilar chem}cal COnStltl.ltlon. There are other substances present in vegetatio®
whose chemical 1.1ature 18 not well understood, that are here included with th
carbhydrates, while fiber is stated separately.

+ Fat, etc., includea} whatever is extracted by ether from the perfectly dry fodder:

ents a strict Compayig,
n,

#

y formed parts are, as a rule,
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at July 25th, to XVI, cut Aug. 25th, thereafter a

off is noticed.

reases toward the maturity of the crop, XX contain-
ent more than XITL

diminishes with the progress of growth.

b stover, XXIII, agrees closely in respect to albumi-
| fiber with the ripest of Mr. Gold’s samples, XX. "In
rmer is 74 per cent richer than the latter, while the
eds the former in carbhydrates, ete. (not including
nearly 83 per cent.

) here given is “pure ash,” exclusive of sand or soil, etc.,
rkably larger in the sweet corn raised in rich garden

n the field crop. ,
Jifferences partly belong to the different varieties of

wn in the two cases, for Mr. Gold’s four samples of
n are strikingly similar to each other in composition, the
that have been already pointed out amounting to but
ore than four per cent. at the highest. These difterences
er, sufficient to affect the quality ot the fodder very decid-
1 appear from the comparison of their nutritive ratios.
of practical feeding experiments in which the undi-
tters of maize fodder have been determined by chemical
ave shown that 73 per cent. of its albuminoids, 67 per
8 carbhydrates, 72 per cent. of its fiber and 75 per cent.
e digestible. Accordingly we have the actual nutritive’
v digestible nutrients, as follows, to which we add the
tio, and the relative money valie ; both for the fresh,
- of XXIII, for the field-cured fodder and, to enable a
parison, for the water-free substance.

Nutrients.— Nutritive Ratio* and Money-value of
Maize Fodder.

.

Gold. Webb.

o Frosh, Ficld-cured,

D f P -8 & ikl ks g XX XXIII.

s——-e 00632 0.956 0.631 1.123 3.875

incl. fiber, ._._| 3.512 | 6.167 5.101 | 10.445 | 37.728
............. 1109 121 104 183 .866
............ 1:6 | 1:68 | 1:85 | 1:97 [1:11.8

e per 100 Ihs. | $.06 .10 .08 .15 .52
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the care used throughout, the figures

ed plots and
ly quite correct.

szd of Mr. Webl's Maize Fodder per acre.

They were again weighed February sth, passed st e ]

cutter which reduced them to half-inch pieces, and in th; "

were brought to the laboratory. The results of the th o
> A an

calculated upon the material in the different stages of eny alyseg
AR}

Which it was weighed, are the following : 58 in Crop 1. Crop 2,
Lbs. 'fons. 5]11\())&1{.4 Tzogms.
54.723 27.0 y 25.
it 'omp 0 sitz'on of Mr. Webd’ 8 47‘_134 23.5 43413 P
/ " Mr. Webb’s Muize Fodder, Crops of 874 ! 0 N A
i b Field-cured, In barn, . 9'25 éﬁ 13 9798 14
: 2L Nov. 1. ¢b. 8. Wat ! ;
! 2 1 2 9 rireely 15.028 n.5 16.988 8.5
Xvs‘ﬁixter’ """"""""" 87.18 85.04 27.59 26.92 53.16 54.95 . 1 i e 40 9.321 47
CE anani 9T ORe o D gl 818 Saas 651 155 i 6.939 3.5 7.661 2.8
he e T D 4'38 5' . 3. i 34 687 50 N T
Fiber, .. _..________ . 16 2476 25.18 15. 5 a.19 X . i o ¢
Other carbhydrates, &c., 6.44 8.06 36.37 39.42 2335 ;igg gé‘;g 34.45 l‘y]eld of dry matter in these two crops (6,939 and

e « not much different from that found in case of XVII
1 (7,164 and 6,444 1bs.).
Germany and Austria the yield of fresh maize fodder
in four instances as 50,000, 72,000, 72,000 and 52,800
hectare, respectively. The average is equal to 53,440
or quite the same as these two crops of 1874, One
st foieign crops, equal to 64,120 1bs, per acre, fresh,
470 Tbs. of cured fodder, “maize huy.” The loss of
ng was 80} per cent. of the green maize.
ite remarkable what an amount of water must be
f' \ the crop of maize fodder, and what variations of

Fat, &ec. (ether extract), 0.28 0.22 1.55 1.07 0.99 0.66 2.14

100.00 100.00 11000 100.00 100.00 100.00 100.00 100,09

This maize-fodder was less rich in albuminoids by one to two
g:‘r cent. than XX and XXIII, and contained four per cent. more
e ter. In‘{l;spe(cit of carbhydrates, dc., it stands intermediate
etween XX and XXIII, which differ more th i :
j an eight ©
from each other. ot

Digestible Nutrients, &ec., of Mr. Webb’s Maize Fodder, 1874.

et 12 2. ¥ :
é;]r)tl:lmlgmds' """""""""" 9.01 3.79 vdder may undergo from loss or gaiu of water during
I"at hydrates, -..........___... 58.27 60.95 o
A e e e T e 1.61 110 ring. j
Nutritive ratio, ._____ et .weather of 1874 was exceptionally ﬁn.e and dry, and
"""""" ey 1:16.8 1 the field became very well cured, with a water con-
Calculated value per 100 Ibs.,....  $0.81 $0.76 [ per cent., while the stover from Mr. Webb’s farm in

ned 36 per cent. After the crops of 1874 were housed,
~warm and damp winter of 1874-5 they absorbed
om the air to such an extent that the average 5 tons of
stored Nov. 11, became 8 tons as it lay in the barn Feb.
in of water was greatest with 2, amounting to more
for the produce pf an acre or as much as the field-
. contained at the time of storing and one-half as
fresh-cut crop lost in tield-curing. Such variability
content of a harvested crop appears to be unexampled.

1d perhaps be stated, that the fodder was not closely
AWay in the barn but, on the contrary, Wis stored as

.P?HSihle for the purpose of favoring further curing, and
ircumstance enabled it the more readily to recover

The money-value of these samples is not different from those
alren.d.y considered, but in feeding quality they are seen (from the
nutritive ratio) to be still further removed from the eclass of con- J
cenl-rm';e(.i foods and in this respect rank pound for pound below
the inferior kinds of hay, pea straw, or potatoes. Such fodder 18
2 proper complement to concentrated foods like brewer’s orains,
cotton seed menl, palm nut meal, bran and the like ‘mdﬁwllefe
good h'ay and even iye straw command high pl'ices’ ‘it may be
economn::ally fed with the concentrated foodsajust nam’e(] to make
an effect.lve substitute for hay and- straw in cattle rations

The yield per acre of these crops of 1874 is calculate('i to have
been as follows, and from the uniform stand of the crops, the siz¢
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water during the early winter rains, althngh it was perfec(]
sheltered from their direct contact. Nosther kind of forage is

67

Composition of Maize Kernel.

so absorbent of moisture as this. A Air-dry.
: : " | xv. (xvm.‘xxr.!xxw.,xxvx. XXVIIL| XXX, | XXXIL
Inpiax Cony (rue Kewser). ' T B s o
L éamples of Tadlihn. Ol e ! = pinoids - - - - - - 14.50| 15.31 |14.38) 10.06| 10.88| 1144 | 11.06| 11.63
; aie kernel) examined jp - 2.51| 2.52 | 193 135} 190\ 128 | 1.04 .18
1878 were, with one exception, the puwiuce of Connecticut - 63'33 6:;’;2 6;'(1'2 7;,";2 72'(7); Gg‘f’}i 73{33 72':3;
Three of them were sweet corn belonging to the maize dedel: = - e : : : - .
already noticed, sent by Mr. Gold, and show the composition of Water-free.
the grain. in different stages of growth A fourth grew to — Ohio | Vermont
maturity upon the stover of Mr. Webb. ! fifth was raisad near e Sweet Corn. | Dent. | Norfolk. | Tuscarora.| White Cap. Rowley.
Raleigh, N. (., in the year 1874. The shers were very hand. i) XV, [XVIIL|XXL|XXTV,| XXVI. | XXVIIL | XXX. |XXXIL
some specimens, and are characterized below. e 244 ?{.31 9.1 1.5:% 1.48 1:63 ) 1.7% 13.(8)(15
ninoids |16.14| 17.02 [15.88] 11.2 12.25 12.8 124 13.
XV, Immature Sweet Corn from T. 8. Gold, West Cornwall, Siiratos Gg'sg Gg.t;g 63(&4 7$'g§ 73}1‘1 7%%1 72)%57) 78132
Grew upon XIV. Harvested iug. 9, 1877. E 881 9.14 10,05 576| 529 | 647 481 | 542
XVIII, Immature Sweet Corn from T. S. Gild. Grew upon X VII, -

Harvested Aug. 25, 1877.

XXI, Fuall grown Sweet Corn from T. S. Gld.
Harvested Sept. 25, 1877.

XXIV, Ripe Ohio Dent, crop of 1877,nt by J. J. Webb,
Hamden. Grew upon XXIIL

XXVI, Norfolk White, ripe, from Capt. W. E. Pierce, Raleigh,
N. C. 1

XXVIII, Tuscarora, crop of 1877, ripe, fum J. B. Oleott, South
Manchester, Conn,

XXX, Vermont White Cap, crop of 1877, 1pe, from A. L. Avery,
Groton.

XXXII, Rowley Corn, erop of 1877, rip, from J. N. Hollister,
South Glastonbury.

Grew upon XX.

The yield of the first three samples, vi: XV, XVIIT, XXI,
has been stated already in connection withthe fodder; see p. 59-

The yield of XXIV for the plot of 2148 square feet was 50%
pounds of corn and cob, or 10,433.8 powis per acre When‘hal"
vested, of which 8,738.6 pounds was corn, ud 1,695.2 pounds was
cob. 1In the highly cured state in which e corn was analyzeds
its weight per acre would be 7,029 poundsand absolutely dry it
would weigh 6,271 pounds.

As to the yield of the other samples, noexact data are knowDn:

4

le sweet corn is decidedly richer in ash, albuminoids, fiber
“fat (oil), than the other kinds of maize, and contains corre-
dingly (2-10 per cent.) less carbhydrates, which in case of
e kernel are starch, sugar and gum. We notice that ash
“'ﬂber diminish, while the fat increases as the corn matures.
albuminoids also are less in the oldest than in the youngest
ot corn, but their greatest proportion is found in the sweet
of intermediate age, where it reaches as high as 17 per cent.
: dry substance. Stowell’s Evergreen Sweet Corn, according
he analysis made by Dr. Atwater in 1869, is mot so rich in
minoids as these samples raised by Mr. Gold. Tt cortained

ﬁ per ceut., or not more than the average of the kinds to be

ently noticed. In fat, however, sweet corn stands highest,
-;,..,‘towell containing 8.59 per cent.

ke other five varieties are not strikingly different in composi-
. Ohio Dent Fas least, and Rowley most albuminoids, the
rence being 1.8 per cent. ; the Norfolk, Vermont W hite, and
carora agree pretty closely. The differences in respect to
.ingrcdivnts are in any case scarcely greater.

18 seen that the soft grains like Ohio Dent and Tuscarora
bit no differences in common from the flinty varieties such as
;?]k White, Vermont White Cap and Rowley, either in albu-
ids, fut or carbhydrates. This fact is confirmed by a series
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of analyses of Michigan Corn made at the Labor

Michigan Agricultural College, some resulss of
quote subsequently.

Since fat is most abundant in the embr
that kernels with ]:nrge embryos, or small kernels in whicl
embryo is relatively large, are the richest in fat or oil. The
constitutes a large share of the « chit,” but whether the di
of the chit, as that part of the sced is commonly unde
spond accurately, in all cases, to

which

the dimensions of the

inquired into. T find from a few hasty comparisons
moment of writing, that the

bear as to

fat, which are greatest in Tuscarora
in Vermont White Cap (4.81 per cent.).

Digestible Nutrients, &e., of Maize Kernel in per cent.
substance.

of air-dry

12,18 12.86

Albuminoids

_______ 12.08) 8.45 9.14 9.61 929 9%
Carbhydrates __ .. ._'59.89! 59.00 59.98/ 67.52 | 66.54 | 65.16 | 67.33 66.23
! Y s BRI R i 6.25 | 6.94] 3.90 3.57 4.36 3.26| 3.67
Nutritive ratio . ___| 1:6.1] 1:5.8 1:6.3] 1:9.1'| ‘1:82] 1:7.9 8L 1:7.9
Calculated value ___$1.33' 1.26 | 1.3¢ 114! 1.15 1.19 a1 1%

The coéfficients of digestibility used in calculating the digestible
nutrients of Indian Corn are those adopted in the Report for 1877,
viz: for albuminoids, 84 per cent.; for carbhydrates, 94 per cent.;
for fiber, 37 per cent.; and for fat, 76 per cent,

It is noticeable how much more concentrated and valuable the
sweet corn is than the other kinds. Its nutritive ratio is that of
good clover hay and oats, while the other varieties of corn have
a less favorable nutritive ratio, which in Ohio Dent is that of
rather inferior hay. The money-value of the sweet corn is some
18 cents per 100 pounds more than that of the other kinds
owing to its more abundant albuminoids and fat, This greater
value of sweet corn holds good generally, so far as the few analyses
show, but Stowell’s Evergreen in 1869 was not so rich or valuable

atory of 1he
I shap

Yo or germ, it would folloy
| the
eml)ryo _
mensiopg
rstoud, corpe. -
germ, anq
therefore to the proportion of fat in the kernel, is a point to be furthep
» made at the
germs of Tuscarora, Ohio Dent,
Rowley and Vermont White Cap, when dissected out, obviously

size, in comparison with their respective kernels, the
same relation which is observed in thoir respective percentages of

(6.47 per cent.) and smallegt b

69

& sweef corn of Mr. Gold’s. Its v]alue calculated on the
L 1.22 per 100 pounds,

o 3;‘:’ ‘:)l(] té::u%a Y(Slow, Ear;ly Dutton and King Phillip,

; smgp (Dr Atwater in 1869, agree essentially as to nutritive
rynone.y value with the samples of other than sweet corn
”ﬁ?ﬁe of the Agricultural College of Michigan, has
-;y printcd detailed alfalyse.s of Fllil:teen .sampl-es an:imten
s of Indian Corn raised in Michigan in IS.’{. hese
s recalculated upon water-free substance and w1‘th starch,
‘and gum, grouped together as carbhy(.ir:\tes, are given uPoln
oining page, where are also to be 10|1nq t-h'ulr' dlge§t11.) e
ts, and nutritive ratios. /These samples of Michigan Mzuz.e
wider differences of composition than our Eastern cor‘n, if
ude from the comparison the Sweet Corn of Mr. (’Olfi'
uminoids in 8-rowed Flint are 2.57 per.cen.t. more %ha‘n in
erry Dent.  The averages of albuminoids in the Mlc:hlganl
2.76 per cent.) and of fat (5.68 per cent.) are slightly
than those of the Eastern Corn (not sweet) here'z reported
per cent. albuminoids and 5.55 per cent. fat). ' I‘he. same
is shown to differ not inconsiderably when raised in dif-
localities; the Pony Dent No. 7 contains 0.73 per cent.
Ibuminoids than the same kind of corn No. 8. Tuscarora
ichigan contains 0.25 per cent. less albuminoids than the same
raised in Connecticut. It is seen in all the cases where
mples of the same kind raised in different places 'ha\'re been
ed, that the sample which contains most albuminoids has
st fat, and the reverse. J
ew England we commonly understand “ Western Corn
me variety of Dent. The analyses before us shon tfmt
orn is neither better nor worse than the Flint varieties,
int Corn includes both the lowest and the highest per-
of albuminoids, as well as the lowest and nearly the
- Percentages-of fat. On~the other hand the Dent Corn
a range of these ingrediénts nearly as great.

8t be concluded then from this comparison of 13 samp]es
' 8rown in Michigan, with 9 samples grown in Connecticut
Aorth Carolina (including 4 reported on last year), that the
48¢ of Eastern and Western maize is essentially the same,
neither Dent nor Flint varieties are uniformly the richer
minoids or in oil.

5



Anavyses oF Micaican Corn, Crop or 1877.
Communicated by Prof. R. C. Kedzie, Michigan Agricultural College.
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hese conclusions apply naturally to well-cured maize. Whether
tern Corn in bulk as it comes into the markets is cqual to
ern Corn is a question yet open and one to which the Station
give attention next, with a view to learn what causes the
ded inferiority of our commercial corn meal as compared with
Eungland Corn.

Maize Cos.

The question of the feeding-value of corn cobs has long been

fer discussion, but practical farmers are by no means unani-

s in their sentiments or their practice in reference to this sub-

The objections to using cob-meal founded on the mechan-

itation which it is liable to excite do not come within the

ovince of the Station to discuss here. Whether or no the cob
ore ballast in the fodder, whether it is mere cellulose or fiber

appears, or whether it contains a considerable proportion of

ent matters, are the points toward which our investigations

been directed. For this purpose, nine analyses of cobs have

made, mostly those which bore the corn (grain) already

rted upon.

e Station numbers and sources of these samples of maize cob

s follows :

71, Immature Sweet Corn from T. 8. Gold, West Cornwall.

- Belonged to XIV. Harvested Aug. 9, 1877.
Immature Sweet Corn from T. 8. Gold. Belonged to XVII,

Harvested Aug. 25, 1877.
Sweet Corn from T. S. Gold. Belonged to XX. Har-
vested Sept. 25, 1877,

, Ohio Dent. Crop of 1877. Sent by J. J. Webb, Ham-

den. Belonged to X XIII.

I, Norfolk White Corn from Capt. W. E. Pierce, Raleigh,

N. C. Belonged to XXVL

X, Tuscarora. Crop of 1877 from J. B. Olcott, South Man-

chester. ~Belonged te XXVIIL

I, Vermont White Cap. Crop of 1877 from A. L. Avery,

| Groton. Belonged to XXX,

III, Rowley. Crop of 1877 from J. N. Hollister, South

Glastonbury. Belonged to XXXII.

VII, Canada Yellow. This cob was from the sample of

Canada Corn analyzed in the writer’s laboratory by

Dr. Atwater in 1869. It was furnished by Mr. Sec’y

Gold, and was, I believe, raised in Litchfield.
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Analyses of Maize Cob.
Air-dry.

Ohio~ Norfolk

73

olution) like grape sugar. = Further studies as to the
ve composition of the cob are in progress.
his analyses, Stoeckhardt ventured the opinion that the

Sweet Corn. | o White, Tuscarora, WX&e.l Rowley, %Zﬁadg cob meal would prove as nutritious as an equal weight of
& prgty i/ toes. Wolff, basing his conclusions also on the same
*XIX l XI X pota : i

XVI.XIX.IXXII' XXV. XXVIL| XXIX, |XXXL XXXIII.'XXXVIL ses, gives maize cob a probable money value greater than

Water. .__.__ 10.10! %02| ».82| 8.21] %18 8.31 8.40| 8.05 \'1 5y - ? A i L
A DL L 6.70| 2.60| ~1.47| .97 1.33 1.57 .96 .98 P the absence of any feeding trials upon the digestibility of

e ; 2.14 € ¥ g p g ¥:
Albuminoids, | 8.56| 3.00| 2.69, 2.56 1.81 2.56 2.63 1.81 935 ; it ld be premature to offer any statement of it
Biber, . -..|21.40129.63) 30.57) 30.99 2980 | 30.01 | 30.47| 3219 | g97e cobs, 1t wou P VY REATORIENG KO8T
garbhydrates, 5(1.14|54.91 55.53) 56.99 59.51 57.15 5’1.21| 56.54 57.72 jble nutrients. Our analyses agree in a content of 30 per
aty oo, 2.10] 0.84! .92/ = .28' 31 34 - B3 .28 518 fiber against 40 given by Stoeckhardt, in 1,8 to 3 per cent.
ISR i . .
Water-free. minoids against his 1.5 per cent. and show 55 to 59 per
alb! g 3 P o p
| } | T of carbhydrates against his 46 per cent. in air-dry substance.
XVI.‘XIX. XXILIXXV. XXVIL| XXIX. [XXXIL XXXIIL XXXVIT, highly probable that a considerable share of cob meal
N %45 286 1.61] 1.06 1.43 T O e T nn(?,ergo dlgestilog in tlae mtestmal. apparatus .of our rumi-
Albuminoids, | 9.52! 3.30| 2.95| 279 194 2.79 2.87 1.97 254 animals, but it is evident the kind of nutriment to be
Fiber, “o00 23.80 32.56| 33.54| 33.75 32.10 3:75 | 33.27| 3521 | 39 sy : gls

Carbhydrates, 56.89 60.36| 60.89] 6210 6420 | 6238 | 6245 | 6150 | o049 B i chvie bastigd e R o By
Tapl Sl iilo 934l o gal 103", a0 .33 .31 .36 25 55 at the nutritive ratio would show it to be one of the least

In 1859 Stoeckhardt published two analyses of maize cob meal
from Gratz, in Styria; the analyses differed but slightly and I
give here their average:

5 e MO O S B N Y T S PelRTN e 9.0
4 VO PO S I T S R 3.0
atnntinaida, JoiGIE R Wy S g S R e 1.5
17 e L e B ) R R S O T T 40.5
st D L AR RS W 6.5
b M i Cbe oL E VI 3.

’élﬁny’ __________________________________ Carbhydrates, etc., =45.6 11(5)
Substances soluble in weak alkali, ___.______ 21.6
Fat, 0.4

We have found no starch whatever in the cob (the most imma-
ture sample, XVI, was, however, consumed in the quantitative
analysis without being tested for starch). - Cold water extracted
from XXXVII, 1.6 per cent. organic matters, which gave faint
indications of sugar, and hot water took up 2.4 per cent. addi-
tional.

The sample XXVII was repeatedly extracted with boiling
water, the action being continued for several hours. The first
extraction dissolved 5.4 per cent., the second 2.7, and the third
8.4, making a total of 11.5 per cent. The nature of the dissolved
matters is yet to be investigated. Boiling the cob with dilute
acids gives a solution which acts toward the usual test (Fehling’s

ntrated kinds of dry feed that the farmer can use, less
rated than straw or chaff of the poorest sort, and yet it
serviceable as these are when appropriately combined in
tion with concentrated foods. ;

e notice that the analyses show for the less mature cob X VI,
itent of 8.56 per cent. albuminoids, and of 2.1 per cent. fat,
times greater than occurs in the fully ripe cobs. This
L naturally be expected since the elements of the kernel which
roduced in the leaves of the plant must pass the cob on
‘way to the seed. The cob, in fact, nourishes the grain
the latter is ripe, and in its young condition is charged with
ble matters which go to the development of the kernel.
ﬂhng cobs are equal or superior to the poorer grades of
I t0 pea-straw, so far as the analysis alone can decide.

—~— -

Prorortions oF CorN AND.Cos.

 proportion of grain and cob in different varieties of Indian

a matter of some importance. The subjoined table gives

Its of some weighings. The first five are of samples whose

have been already given; the last seven refer to varieties

raised in this State, which are in process of examination,

ghings were made in all cases on two ears, and although
6
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this number is too small and the ears were in most caseg too Rye Braw.
large and fair to represent the ordinary crops, they are yey of VI, Bought of D. B. Crittenden, New Haven, Feb. 11th,
value in showing how unlike may be the actual yield of shelleq 1 ntaiinS:

" corn from an equal weight of. ears. It is seen that the Vemlont ‘ °° ‘ Digestible nutrients
White Cap, a rather small.but perfectly covered ear, hag the Air-dry. Dry. in air-dry bran.
smallest proportion of cob to corn (1:8.4), while Tuscarora, N, Rl 131«22 395 o

. folk White, Ohio White and Mammoth Sweet, contain more than Albuminoids _________. 16.81 18.74 13.12
twice as much cob to the same amount of corn. The average ig ; &i}éﬁt—e;: R sé‘.(();g Gg‘:g‘;g 48.82
nearly 1:5, the proportion which is given by some writers as thay N ot ... 2.60 2.90 1.82

found in weighings on the large scale.
It would be very instructive to obtain accurate weighings of
corn and cob on several samples of 100 pounds or more for egcl
of our largely cultivated varieties. Such statistics, together wigh
accurate weighings of the yield per acre, and determinations of
the shrinkage by curing (from loss of water) are essential o
learning what we do not now know—the comparative produc- STEAM-cOOKED GRAIN FOR HoORsES.
tiveness of the kinds of Indian Corn which we cultivate. : B 0ld by N. W. Merwin & Co., New Haven, Manu
' ed by Henry French & Son, Hartford, under license of
ational Steamed Grain Company.”
article is stated to be “composed only of corn, oats and

qutritive ratio is 1:4.1; the calculated value is $1.09.

r);e bran is slightly better than the wheat brans analyzed
1, which ranged in value from $0.96 to $1.04. It is even
r to the middlings reported in 1877, whose value was cal-
‘at $1.07, being some 2.6 per cent. richer in albuminoids.

Weights of Corn and Cob, cured.

2 (s 2 g e UL R L : !
g §5 5 |d8 |8E | & g > which “after being judiciously mixed, are by an improved
g |5 E = Eg §E 5 g steam-cooked, dried and ground.” When a portion of this
5 S 2 i ; : ; . g
& |F = divm # = = is carefully inspected, it becomes evident that the chief
. ent is Indian corn. A few oats are also to be seen, but no
Corn (weight in grams) ....| 407 | 330 | 469 | 423 |265.6 | 467 | 574 ¥y was recognized in the sample. Under the microscope a little
Bk L0 u 116 | 39 | 88 | 113 | 509 | 111 | 103 _ch is discovered, but the characteristics of maize meal are
3 nant.

i f cob t St 8 A G MR, 7 R O 940 U 0 4 6 B9 :4.2(1:5.6 ST s . .
b ] i chemical analysis agrees closely with that of the less nitro-
()obf expressed in per dent.| 284 | 12 | 19 | a7 | 19 | 24 | 18 rieties of maize, as seen from the subjoined statement.

OF COTTNL S L e ol
Water-free.
o1d 3 XLV XLVIIL Early Dutton. Common Yellow.
Coe’s |n hioned Mammoth T 15.97 S Mo A
Prolific. Yeilow! Benton.| Sweet. |Scioto.| Averagé: : Y 1.0 ~ 2.02 tinglts alfi] 1.46
S S.... 8.4 10.40 - 10.46 10.86
- 266 347 2.74 2.68
Corn (weight in grams) _| 451 467 509 424 518 -8 --- 66.59 79.24 78.98 80.06
g .- 434 5.16 6.16 4.94
Cob il b 98 94 84 116 78 -8 <
1 100.00 100.00 100.00 100.00
Relation of cob to corn.|1:4.6 1749 "HTa@QeE T s 3187 66 1:9: e I
itritive ratio is 1: 9.7, and the calculated value $1.03 per
Cogiei?rrgssed i percsnbli 58 30 Bise 2 15 | 19 8 ds. The selling price is $1.15 per 80 pounds, or $1.44
""""""""" — Pounds, In another sample more recently brought to
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the Station, there appears to be greater abundance of oatg but B o or o v o L
vy

no barley is distinguishable. ; . Frosh. Air-dry. Wiater-fede.
It is claimed for this material that it is “by an improveq b ey - 4.16 10.76 12.63
Tod. dvied and: eround, which destr Pro-ig R 27.15 62.69 73.57
cess steam-cooked, dried and ground, which destroys the germ phydra Siao 2.94 2.63

or fermenting qualities, from which so much danger arises With
raw or uncooked grain.” Tt is quite certain that no steam cogk.
ing short of prolonged boiling or roasting could destroy thoge -
germs which give fermenting qualities to grain. The “Cookeq
Food” is not cooked to this extent orin this sense, for the stargl,
grains are quite unaltered in appearance and structure, and the 2
germs of ferment are not destroyed, as is shown by the micro-
scope. This instrument reveals the cause of a slight caking |
together of a sample of the cooked food, which has been standing b
in a sealed bottle for a few weeks. This is due to the growth of
a fungus or mould, whose delicate filaments are rapidly develop-
ing in the meal, which, with 16 per cent. of water, is moist enough
to make an excellent soil for fungi when it is brought into a warm

apartment. The statements that “the above process adds over
95 per cent. more nutriment, and makes the same over 30 per cent,
easier of digestion,” are too exaggerated and absurd to require ]

maize slump (air-dry) is 2 per cent. richer in alburr{inoids
}age American maize and correspondingly poorer n f:at,
erwise closely resembles good maize meal. Its nutritive
6.3, is better than that of the best maize meal and equal
of oats. Its calculated value is 29 cents per bushel of 56
or 52 cents per 100 pounds, in the fresh state. Although
ient to handle and liable to putrefactive decay in warm
it must be regarded as an excellent and cheap cattle food.

\

Axtvuar MeAL For FowLs AND SWINE.

factured by W. H. Bowker & Co., Boston, Mass.
old by Leavenworth and Dickerman, Waterbury.
Sent by Gong Bell Manufacturing Co., East Hampton.

3 i A ’ XTI b9 155
any notice here, further than that they excite distrust as to the cor- , B 874 Tk
rectness of the other claims made for the “ Steam-cooked Food.” FgANic MALHOrS - - -.---- 75.83 el

e SO 15.23

Grex Cove Corx FEED. 100.00
£ ] Ll 5.13 5.20
This substance, XLVI, sold by S. D. Bradley, 2, 4,6 Grand St., :g?ﬁoids ________________ 32.06 32.50
New Haven, is a waste product of the starch manufacture from ‘ Biiicacid. .. Ll 2.92 6.38

maize at Glen Cove, Long Island. It is a moist, slumpy mass, -
with a sourish smell, and is sold at 20 cents per bushel. The
bushel is said to weigh on the average 56 pounds, and to rang® '
from 55 to 60 pounds. » 3

The composition in the fresh state, air-dry as prepared for =
analysis, and water-free, is as follows:

imal Meal has the aspect of meat-scraps with some
has been subjected to high pressure steam and dried
xture of damaged and in part unground maize. -
icle is sold at $3.00 per’ 100 pounds, Ordinary dried
d meat scraps and steamed fish scraps containing 85 1o
t. of albuminoids and suitable for feeding purposes may
: $1.50 to $2:00 per 100 pounds. Corn meal of good

ComposITION OF GLEN Covi CorRN FEED. o
58 $1.00 per 100 1bs. Cotton Seed Meal, containing 40

Fresh. Air-dry. Water-free- AT : . + % i

i il Sk . of albuminoids, and in no respect inferior in nutritious
Waber_ -+ -sc s <2astn 62.27 14.18 e . ; ’

TN Sl 21 .60 10 0 this animal meal, may be bought for $1.50 per 100
ﬁill?eurmmmds """""" f’gg 1;.2; 12.(1)3 It thus appears that the ¢ Animal Mea ” costs too much
Carbhydrates .._._____ 28.90 65.29 76.62 table feed except, perhaps, where small quantities only
Pt ‘wibitriphrs e i A8 346 ,Or where convenience rather than cost is regarded.

100.00 100.00 100.00
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InpERIAL EGce Foop For PourLTrY.

X. This article, of which Allen & Sherwood, 29 Pearl* Street
Hartford, are proprietors, is stated to have been patented Feb_’
24th, 1875, and is sold in packages of about 1 pound weight, fo
80.50 per package. Its chemical composition is as follows:

3 X.
Moisture ___.«. ... P RTINS (s e RS e 1.53
Organic matters, by difference.._ ... TR N 10.80
Sand and matters insoluble in acids.___._________ 4.35
Oxideion ivgn ¢ NS RIS EVEN RS IR T 1.96
Fapnetatianand SOl e Sboarliau it (T LRI SRR 43.17
Magnopia vl 00 bt ol S Bl D T e A3
Phorphoriagaid 2100 e LGl iR et O e i 3.42
Sulfhuarrontaid b ine Oncipaletd RS FEMRTNIEIL 5 2.18
Oarbonie actdl s plellsy dob i i St du 0 32.16
100.00

The above analysis, together with a careful microscopic exam-
ination, shows that the Egg Food consists essentially of—

Ground (oyster ?) shells, about 70 % Ozxide’of Iron 05 L 0T about 2 ¢
Ground bone .._.__.._._ i Sandils Ll i ael i g d Y
Ground gypsum._.____ o TR Cayenne pepper-....... M4 ¢

The oxide of iron is apparently the same as the so-called * car-
bonate of iron” of the apothecary, and is, perhaps, intended to
act as a “tonic.” It is evident that the use of any and all the
ingredients of this Egg Food is no new discovery and cannot be
patented. It is only the “combination ” and trade name that are
protected by the patent.

Yam.

XXXYV. Raised by Mr. Jesse Cooper, Hamden, and received
from him October 8th, 1877. The single tuber weighed fresh
2708 grams or about 94 ounces. Its composition is as follows:
For comparison I give also the composition of the Improved
Nansemond Sweet Potato (from Hanover Co., Va., analyzed by
Mr. Jenkins and myself in 1875; American Jowrnal of Science

and Arts, 3d Series, vol. xiii, p. 200), and the average composition
of the common potato.

Yam Sweet Potato. Potato.
IR | L e ptt SRR Gl T1.23 73.39 75.0
SRR ) o) AL E R .67 1.07 .9
Albuminoids’. . enge e 2.06 1.28 2.1
Fiban orle o0 A1 2 .16 .98 1.1
Carbhydrates ... _.._...___.. 25.14 23.60 20.7
138 Rl AR G e .25 .28 .

The above comparison shows the Yam to furnish a greater per-
centage of nutriment than either the sweet or common potato.
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port for 18717, because the

Feeding Standards.
A.—PEr DAY AND PER 1,000 LBS. LivE WEIGET.

RATIONS FOR FARM ANIMALS.

matter of the following four pages is here reprinted frf)m
Board of Control of the Station
to induce our farmers to experiment on the newe‘r modes
ttle feeding, and because the Report. for_1877, having been
by law to an edition of 1000 copies, is no longer to be

on at rest in a stal{;___(i __________

sheep, coarser breeds,
oo # o finer breeds, . --------
moderately worked, - - ...----
heavily worked,
rses moderately worked, - ... .--.
% heavily worked,
COWS,
ening oxen, 1st period,
) \ " B “

2d

“ 4

3d ‘f __________
ng sheep, 1st period, -~ -----
] ‘“ 2d "

i 3d “

g cattle :
Average live weight
~ Age, months, per head

o 150/ 1bs. X0 LU L.
3—6 AL e e
6—12 By DLl

12—18 (1) s MR
18--24 T R A SR
ng sheep :

5—6 56‘_1‘bs ________
6—8 s R S
8—11 T AR

11—15 BT T
- 156—20 BEILY Kol L
ng fat pigs

2—3 BOYThs, Al Loty
3—b T

. b—6 ROBIRE LA L

- 6—8 T S
_ 8—12 - D DA Rt

Total organic
substance

|

22.0
23.4
24.0
24.0
24.0

28.0
95.0
23.0
22.5
22.0

42.0
34.0
31.5
217.0
21.0

Nutritive l

(digestible) |8 |

substances. 2 §
tagds W |58
- i e
BEg|d2| 4 23
2o |KE| M 2
<% |o° |
| "1bs. | TTbs.  1bs. I Ibs.
0.7 | 8.0/0.15! 8.85
1.2 |10.3/0.20 11.70
1.5 | 11.40.25 13°16
1.6 |11.30.3013.20
2.4 |13.20.50 [16.10
1.8 |11.20.60|13.60
2.8 |13.4]0.80 [17.00
2.5 | 12.50.40 |15.40
2.5 |15.0/0.50 |18.00
3.0 | 14.80.70 |18.50
2.7 | 14.80.60 |18.10
3.0 | 15.2|0.50 {18.70
3.5 |14.4'0.60 [18.50

\___,_—_)
5.0 972 [32.50|1
4.0 40 [28.00|1
2.1 175 |20.20{1
4.0 [13.8, 2.0 {19.8 |1
3.2 1356/ Lo |17.7 |1
25 [13.5] 0.6 |16.6 (1
2.0 [ 13.0| 0.4 |15.4 |1
1.6 12.0‘ 0.3 |13.9 |1
3.2 [15.61 0.8 {19.6 |1
2.7 |13.3| 0.6 (16.6 |1
21 |11.4| 05140 |1
1.7 |10.9] 0.4 (13.0 |1
14 |104| 03 121 |1
—

.5 300 [31.5 |1
5.0 250  [30.0 |1
4.3 237 [28.0 |1
3.4 204 [23.8 |1
2.5 162 118 |1

‘ Nutritive ratio.

e

4.7
:15.0
: 6.0
3710
: 8.0

: 5.5
: 5.6
: 6.0
50k
: 8.0

: 4.0
: 6.0
: 5.5
: 6.0
: 6.6

to be
this

5 and approximate.

an pound is equal to 1.7% Ib. avoirdu'pois.
increased i to represent our weights.
reduction will be in most cases unnecessary as

The above weights are
For practical purposes,

the weights are
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(Feeding Standards, continued Jrom page 19.)
B.—PER DAy AND PER Heap.

Nutritive (digesti- ‘

lg 2 :
*15.8| ble) sub £¢ | &
E‘b g ble) substances. % § s
E § 'E o . By 173 g *Z‘j 2
T2 =2 3 Fhe] =
ER55 85| & |E3| F
v e "I Shs =] P
Growing cattle : Average live weight, bs. | 1 b T
Age, Months, per head. s i ibas i
— L00:1bs, Ly 3.3/ 0.6 | 2.1 0.30 3.00 | 1: 4.5
3—6 SO0FNIE L T.001.0 | 41 (030 | 5.40 (1.5
6—12 (AL PRl A 12.0/1.3 | 6.8 0.30 840 (1:¢6
12—18 QDY S g 16.8/1.4 | 9.1 0.28 |10.78 |1: 7.0
18—24 BEO ST 20.4/1.4 | 10.3 0.26 [11.96 |1:8.
Growing sheep:
5—6 B6TbRI 1.6/ 0.18/ 0.87 | 0.045| 1.095 1:55
6—8 iy L 17017 085 | 0,040 | 1,060 1 : 50
8—I11 dpie Sl 1.7/ 0.16| 0.85 | 0.037 1.047|1: 6.0
11—15 BPvatsh 2l 1.8/ 0.14) 0.89 | 0.032, 1.062 1: 70
15—20 ST bl o 1.9/0.12/ 0.88 ' 0.025| 1.047/1: 8.0
Growing fat swine : e L TSR
2—3 B0 Ibgri o 2.1/ 0.38 1.50 1.88 |1:4.0
3—b BOE MR 3.4/ 0.50 2.50 3.00 |1:5.0
5—6 L sl S 3.9/ 0.54 2.96 3.50 |1:5.5
6—8 SO Nl g 4.6| 0.58| 3.47 4.05 |1:6.0
8—12 D0 IR W 5.2 0.62 4.05 467 '1:6.5

In the foregoing tables of Feeding Standards from Dr. Wolff
are stated the quantities and proportions of the digestible food
elements which, according to the extensive experience of the
German Experiment Stations, are to be given in the daily rations
of farm animals in order to secure the best results of feeding. By
“total organic substance ” is meant the organic matter of feed con-
sidered free from water and ash. The difference between total
organic substance and “total nutritive substance ” expresses the
quantity of indigestible or undigested matters of the ration. We
are told that animals will indeed often do well with a ration less
rich in albuminoids, the total amount of nutritive matters being
kept up to the figures given below ; but when by the use of the
more highly nitrogenous feeding stuffs, such as brewer’s grains,
beans, peas, cotton seed cake, and meat or fish scrap, the nutritive
ratio can be brought up to the subjoined standards, the results
will be the most satisfactory.

The practical significance of these Feeding Standards is ex-
plained by the following paragraphs, which I have freely. trans-
lated, from Dr. Wolff,

A milk cow is kept in good condition and with a full flow of
milk on rich pasturage, or young clover, of which 80 Ibs, are on an
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daily consumed per 1,000 Ibs. of live weight of ifnproved
:0 {bs. of young clover or best clover hay contain:

Digestible.
Albuminoids. Carbhydrates. Fat.
pic substance. Albtggufmds o yé . e

23 1bs.
iment in the stall shows that the same result can be had

, the best meadow hay, obtained from rich ground and cut
in which 30 lbs. contain

Digestible. Y
i Al inoi b. Carbhydrates. Fat.
Organic su;;;tgnce. Albu;.aigoxds 12%'75 ook
standard, 24 2.5 12.5 0.4

ost exactly the quantities of tHe feeding standard, and
ess of albuminoids than in the clover. : . :
y the winter keep of cows the hay at disposal is usually of
" rage or even of inferior quality and not capable alone of
hourishing milk cows. It is therefore necessary to add

a high cash price, it is often cheaper to use straw, chaff 0,1'
fodder in combination with richer maize meal, bran, brewer s
cotton seed meal, ete., than to feed hay alone. i By help of

les we can calculate the kind and quantities of these
feeding stuffs which may compose a ration tl}at shall take
e of clover hay and correspond to the feeding standard.
there is on hand and at the daily disposal of the COWS,
:ch 1,000 1bs. of live weight, 12 lbs. of meadow hay 'of
r g'e‘qﬁality, 6 1bs. of oat straw and 20 lbs. mangolds, while
. brewer’s grains daily can be cheaply got.. By use of tl.xe
it is easy to calculate that all these materials together will
‘a ration coming short of the standard by half a pound of
noids, while by adding to it 2 Ibs. of cotton .seed meal, the
ments of the ration are fully met, as shown by the follow-

gures. ¢
j Rution for Milk Cows.
— . -
Dry organic Digestible.
Watter. | ATbuminoids. | Carbhydrates.| Fat.
average meadow hay - 05 0.68 492 012
oat straw ___________ 4 ; ] ;
a'ng:ilt;: BTG 2.2 0.22 2.00 0.02
brewer's grains_ .. 5.6 0.98 (2).;2 Dk
Cotton seed meal._ .. 1.6 0.62 4 .62
i 23.8 9.55 12.38 0.
........ 24 2.5 12.5 0.4
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I have calculated the following rations as examples of suc}
combinations as may be made from materials in our markets. T,
the first ration, bulky corn fodder such as raised by Mr. Webb iy
1874 (page 64) is a large ingredient. In the others, ordinary
corn stalks or “stover” enters or may enter interchangeably wit,
rye straw, since according to Wolif' their nutritive value is the
same, pound for pound.” The use of these rations must of course
finally depend upon whether the animals can be got to relish anq
digest them, as well as upon their cost. I have not made any
computations as to the latter point, but it is easy to do so with 5
knowledge of the cost of the several materials used. Actual
experience alone can determine whether cattle will eat these mix-
tures.

Ragions for Milk Cows.

Dry organic Digestible.
substance. | »1puminoids. Carbhydrates. | Fat.
20 Jos. cured corn fodder.__ 1847 0.64 8.68 0.20
5 1bs. rye straw, or stover. 4.1 0.04 1.82 0.02
6 1bs. malt sprouts - _.___ 5.0 1.16 2.70 0.10
2 lbs. cotton seed meal ___ 1.6 0.62 0.36 0.24
24.4 2.46 13.56 0.56
Standardil: o e a1 24 2.5 12.6 | 0.4
Or again,
] Dry organic Digestible.
‘ﬁs’ubstance. Albuminoids. | Carbhydrates. | Fat
15 1bs. stover _.__.._._.__ TR 0.16 5.65 0.04
BTy bramal a0 [ 4.1 0.59 2.21 0.15
5 1bs. malt sprouts .._..__ ! 4.1 0.97 2.25 0.08
3 Ibs. maize meal __ ______' 2.5 0.22 2.05 0.07
2 1bs. cotton seed meal__-_] 1.6 0.62 0.36 0.24
j 24.4 256 | 1242 | 0.58

In giving the foregoing tables the writer does not ignore the fact
that other systems of feeding are followed, and that many good
farmers are content with a practice which apparently cannot be
reconciled with these standards. The German experimenters do
not themselves imagine that they have by any means overcome the
difficulties of the subject. Their results are simply the best they
can offer after twenty-five years of arduous labor, after making
thousands of analyses and hundreds of laborious feeding trials.
They believe that they are using the right methods, but admit

o8

i

"
¥

ay
the theories which their past experience has led them to adopt,

to gain a nearer approach to the true science and best practice
cattle feeding. It is to be anticipated that their views will
rially change as further knowledge is gained.
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many farther experiments must be undertaken before the
tigation can be closed. In fact they are experimenting
more industriously than ever, with the object to test and

PERIMENTS ON THE RELATIONS OF 'SOILS TO
WATER.*

CAPILLARY TRANSMISSION AND EVAPORATION.

he studies of the capillary power of typical soils, which were
ioned in the last report (pp. 76-80), have been continued as

he time available from other work has allowed. Although

Tigtle labor has been expended on this subject, yet the results

r attained cover but a small part of the whole field of
tigation, and various discrepancies and apparent contradic-
will be noticed which require further investigation for their
nation. Errors are unavoidably incident to the use of a
method of experiment, the capabilities of which can only be
tained by repeated and varied trials.

e results already obtained upon some points seem to be tol-
y certain; those on others, although they appear probable,
to be confirmed by additional investigations. The experi-
here described include some noticed in the Station Report
77; the order is not that in which the experiments were
2, but is followed for convenience in presentation.

aterials.—Two kinds of material have been used in these

riments, viz: a clay-loam from New York State and five
of common emery.
clay-loam was taken in the air-dry state, and was divided

lhe general plan of this investigation, and of the apparatus thus far used in

3
'

Osecution, originated with the writer. The development of the research has

D the joint work of Mr. Armsby and myself. Mr. Armsby has carried into

on all the experimental details, and at my request drew up an account of
eriments and discussions of the results, which after our joint revision is

vith printed in substantially the form prepared by him. Both as respects

ork and head-work Mr. Armsby is now entitled to the larger share of any
b which this laborious study of a complicated question may be worthy of.
8. W. J.
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des of emery were used, viz., Nos. 46, 54, 80, IOQ and'
were ignited before using and, after the first series of
;Was interrupted by the formation of a saline crust,
hed with water. | .

icles of the different sizes had approximately the fol-

jameters

by sifting through round holes into three grades of finenegg
consisting of lumps between % and 1% of an inch in dian;et 4
another of smaller lumps from i to 55 inch diametey 5

v a ; '
third comprising all the finer parts from ' inch down éo ggstt

This clay-loam in all these grades consists of highly ang fingly
porous lumps or grains, .

The material chiefly used thus far, however, has been cOmeF Range. g Az‘fzr;g?-
cial emery, in the belief that with it a nearer approach coulq g N o 12' '0140 1‘1‘1.
made to an exact knowledge and control of the conditiong g .0110—.0175 ‘ -0 i
experiment than with any other readily accessible substance, It .0065—.0125 ¢ .0090 .
is impossible in experiments made on so small a seale, as thege 0 . .0085—.0100" ¢ .0055 7
necessity have been, to obtain results which can be directly 3Pp1ied Mour. Finest dust—.OGfiS A .0030

to the conditions of agricultural practice. What is needed fipgp
of all, in order to a thorough understanding of the behaviop of
water in the soil under the complex and ever varying conditiong
to which it is subject, is a better knowledge than we now haye
of the general laws, which, in their various combinations
the effects that we see. :

To this end we need numerous and carefully conducted experi-
ments, made under known and definite conditions and directed
toward ascertaining the separate effect of each of the cau
which, combined, determine the rate of evaporation, and it is
upon such experiments that most of our labor has been spent.

In emery we have a material which, in its several grades, a\ﬂfortﬁi1

us.—The apparatus used in all the experiments was
the same. The material experixflent.ed upon was
a glass or copper tube two inches in c.llam?ter, whose
was closed, in case of glass by a cloth tied tightly over
n that of copper by a perforated copper bottorx.l covered
lter paper. The tube when ﬁllgd was p.laced in a glass
) ut six inches in diameter and of such height as to allow
the tube to project and its lower end was kept cons'?a.n.tly
ith water by means of an inverted bottl.e or similar
e a tin cover, wrapped with rubber where it joined the
the outside vessel, prevented evaporation except from
of the soil. 1

of experiment.—After the material had become wet
top the apparatus was weighed accurately, exposed
ation and weighed again, at first every.dayv an.d l.ater
ently ; the differences between successive Welghmgs
d the amounts of water which had evaporated in the
g time, ;

antage of this apparatus is that, by reﬁlln.lg the supply
asionally, the experiment may be continued for any

» broduce.

powders of different and tolerably uniform fineness, the size of
whose particles can be measured under the microscope, and which
serves to represent fairly a soil composed of impermeable mineral
fragments, i. e., a sandy soil. Such an artificial soil, while it may
poorly correspond to the conditions in nature, is evidently far
better fitted for the elucidation of general laws than a natural
soil of unknown and largely unascertainable composition aﬂ‘d.
fineness. 3
At the same time emery is not satisfactory in all respects. The.
size and figure of its particles varies somewhat, and in the ﬁ_“est"
grade (flour of emery), which includes everything of a less diat=
eter than about .007 inch, the variation is very considerablé:s
The flour especially is difficult to pack uniformly, and all t’h;:
grades were found to contain some soluble salts, which, althouge
they were removed as completely as possible by washing t,h

: ith
emery, slowly formed anew as the emery stood in contact W
water.

in all its grades is not chémically homogeneous, being a mixture
Wwith magnetic oxide of iron and various other minerals, some of
& micaceous or laminated structure. In the flour especially these
nces are present in large proportion, and give it a texture t? a degree
b of the coarser grades. The emery obtained in commerce is more or
b 10 wet, as if enfilmed with grease. To remove this it was heated to
Or some time. When washed with water after this ignition, the
reddened with finely divided peroxide of iron, which was usually

a6 in the finer grades. The saline incrustations consisted chiefly of
hate,



e

86

desired length of time, while in evaporation-experiments g
quently made, by exposing the wet soil to evaporation, the e g
is continually growing drie'r,‘énd thus a disturbing élemenirt}]
introduced. ! b
Conditions of evaporation.—The rapidity of evaporation fy,
the surface of a soil depends partly upon external and M‘zm
upon internal conditions. The former are temperature, ex P; v
&ec., and do not require notice here, Gicion:
essentially the two following:

1. The amount of moisture in the upper layer of soil.

2. The extent of evaporating surface. \

The amount of moisture in the upper layer of soil depend
on the rapidity with which water can rise from below to sup ls
the loss by evaporation, it having been shown by Schulze (Ja/n’e.gy.
ber. w. Agr. Chem., 8, 31), W. Wolf (LZandw. Jahrb., 2 384)
Wollny (same, 5, 441) and Haberlandt (Jakresber. . A,;r. ,Chem ,
9, 49) that the drier a layer of soil the less the evaporation. f

This rise of water from below to supply the loss by evaporation
from the surface is due to capillary action, and hence we may
properly designate the capillarity of the soil as one of the factofs
that determine evaporation.

By the capillarity of a soil we hgre understand the rapidity
with which it permits water to rise in it to supply a deficiency at
any point, and no¢ merely the height to which water will fill its
interstices, though there is doubtless a relation between the two.

Most experiments on the capillarity of the soil have been
made by allowing water to rise into dry soils and noting the
comparative rates of ascent; but in the first place the adhesion
of air to the surface of the particles of a dry soil renders the value
of such results doubtful, and in the second place a knowledge of
the rapidity with which water will rise into the empty inters::oices
of a dry soil is of little practical value since the conditions in
nature are entirely different. There the tendency is simply to
preserve the original distribution of water by a motion through
t,he. already filled or partly filled interstices toward the point fr:)’m
which water is being abstracted—generally the surface.

In order to get an idea of the capillarity of the soil under nat-
ural conditions we need to determine the amount of water evapo-

3'ated. This will in most cases be a measure of capillarity since
it cannot evaporate for any length of time faster than it is sup-
plied from below.

The internal conditiong are
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‘we have a soil subject to ‘evaporation and in contact below
A hydrostatic water, two cases are possible.
The amount evaporated is less than or equal to what can
through the soil. In this case the moisture of the upper
and consequently the evaporation will remain the same.
The evaporation is greater than the amount that can rise
rough the soil. In this case the upper layers of the soil will dry
and the evaporation will consequently diminish till it and the
1v come into equilibrium, and so the evaporation is deter-
ed by the supply and becomes a measure of it.
etimes the top of the soil may, under such circumstances,
me air-dry and then evaporation will take place from a point
the surface. In this case the access of air to the evap-
g surface would be largely decreased and the evaporation
tly diminished.
experiments have been chiefly directed to ascertaining the
upon the capillary power of the soil of variations in the depth
in the fineness of the materials. TFor these purposes the
aratus described above has proved well adapted, permitting as
s a continuation of the experiment under uniform condi-
s until supply and evaporation come into equilibrium. Tts
is that it is small, and that therefore small variations in
: filling of the tubes or other conditions are liable to produce
vely large errors. This defect admits of obvious remedy,
the Station has not at present the means of working on a
scale.
o experiments in blank showed that the leakage of the
us itself was extremely slight and could be neglected.
diameter of the glass tubes varied somewhat. In the fol-
ng statement, the numbers express in grammes (28.349
=1 oz, Av.), the amounts of water evaporated, either by a
e inch of surface, or by a circular area two inches in diameter
116 sq. in.). The volumes or capacities are expressed in
ie centimeters (16.386 c. c. = T cub. inch).

yers

Influence of the Height of the Soil-Column on Evaporation.

periments were made on packed flour of emery and on No.
tery. Three series of trials were made on the former, each
ing two single experiments with columns respectively i4
04 inches high. The results were as follows:
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Liffect of Height— Flowr of Emery.—Serz‘es i

89

least for the variations in the different experiments. In

—_— riments the proper quantity of emery was weighed 0“2
SEFR Yt i itions we
Number | oo !Volume Weight of Weight of | Evaporateq -7 I into the tubes, and thus more.umforfn C‘OIIdlthX s wer
of Tube. | "€ ] ¥ imery. lec T days, » ough this method also is not without its inaccuracies.
S S O | g

XIIT. l 14 in. | 675 c.c.’ 1407.85 grms.’ 2.09 grms.

13

19.73 grmg,

104 ¢ 1865

560 « | 1096.78  « F gt

It will be seen from the different weights of 1 ¢, ¢, th
degree of packing was not quite the same,
not filled quite to the top and was started
mounted for nine days,

Furthermore,

The experiments were stopped at this point by covering the tubeg
Jan. 2, 1878, along with others, one of
In this second series, I[ .
ceuracy as before and iy 3

That
ent from the experiments
Pp- 92 and 93.) The following are -

and II was started afresh
which (V) is comparable with II.-

suffered from the same sources of ina
addition a saline crust began to show itself on the surface,
this crust may have interfered is appar
on the effects of fineness. (See
the results of this second experiment ;

Liffect of Height— Flouy of Emery.—Series IT.

]
Number Height | Volume | W eight of Weight of l Evaporated in
of Tube. E1% | of Tube. Emery. diese 17 days.
AL 104 in. | 560 c. c.| 1096.78 grms. 1.96 grms. 20.73 grms.
V. LG g L 1467.60 ¢ 2.0 ¢ 33.99 «

Here the packing was not quite alike in the two tubes, but it

was more nearly so than in the former experiment, and, as before,

the shorter column evaporated the least water.

To remove the saline crust just mentioned, II was dismounted
and the emery washed with water. On Feb, 7th the experiment
was renewed with the washed emery, of which 1225.07 grms, were
used instead of 1096.78 as in the former tria] ; the weight of 1 c. ¢
was therefore 2.19 grms. and the emery was considerably more
compact than before. In all these experiments the emery was
filled into the weighed tube and packed down by tapping the tube
on the table till full; the weight of the whole being then taken the
difference expressed the amount of emery used. Flour of emery

is peculiarly difficult to pack evenly, and this, perhaps, accounts

—

at the
II Was
after XIIT had been

alt of this third series was exactly the reverse of 'that
o former ones; the shorter column evaporated consider-
water than the longer one, viz:

Wect of Height—Flour of Emery.—Series 111,

. : Evaporated
: Volume | Weight of (Weight of per 8q. inch
of Tube. | Height. | o, Emery. Ye ey 2700 Rave.
-~
104 inches.| 560 c. c. (1225.07 grms.|2.19 grms.| 89.54 grms.
14« [726 “ 146750 « [2.02 « | 79.55

periment was more carefully conducte'd than the 'other
result is confirmed by those obtainedt in th.ree series of
nts on a coarser grade of emery, immediately to be
: is probably correct.

,E?rll(elr]; vpiras the iubject of three series of experime-nts on
of height. The glass tubes of th.e former experiments
ed by copper tubes of the same dw}meter Wh(.)SB heights
'ctively 44, 9 and 13% inches, or in the {'at}os 13259
her series carried on at the same time, a snmllaz.' tube of
inches high, was used, and the results may lze included
xperiments. The trials in the first two series, except
‘the 7 inch tube, were made in duplicate, and the
e in most cases fairly accordant.

4 i Jourth series, lasting from Aug. 5th to S_ept. 16th, 1878,
‘were filled, in the manner already described, as full as
the following were the quantities of emery used and
nts of water evaporated :

Eyiﬁ'ect of Height— No. 80 Emery.—Series IV.

Height. | ‘Weight of Emery. | Evaporated.* |  Average.

i :} inckes. g%égi g }ggg; U $ 192.62 grams.
g 812.43 19283 192.83
g« 1057.48 ¢ 184.03  “ } STl
B 1026.66  “ 192.63 &

133 « 1593.46 ¢ 116,24 % } Yrrer

sy 1590.93  “ 180.37 v

* From 3.1416 square inches.

7
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Although there are some discrepancies, the g
show decidedly that the shortest columns ey
the longest least.

bout 9 inches, as nearly as could be 'obser.ved. One of
.ns of emery was therefore chosen of this helg}.lt, one was
alf this height (4} inches), while that of the third was 133
hat the water had to rise 4} inches on the surface 'of the
- As compared with the shortest column, the'z W.afcer in the
lumn encountered an additional resistance in its upward
we to an additional 4% inches of height, and in the 134
mn the same’ plus the resistance due to the upper 4%
chere the interstices were not full of water. The object
if the 44 inches added to the 9 inch tube produced any
ecrease in the evaporation than the 4% inches added to
ch tube. : . .

) such was the case, we arenot justified in concluding from
nts of evaporation observed; but it must be ren.nembered
poration is a measure of capillarity only when it reaches
of the capacity of the soil to raise water (page 87), and
ave no proof that this was the case here, . )
sieth series of experiments the rate of evaporation was artifi-
reased by placing the apparatus near a stove, with the
tions described on page 97. The following results were

eneral regyly, is "-
aporated mog ag 3

A fifth series of experiments was made, like the Preeeding 4
in

all points except the filling of the tubes, which Wwas done 1,
weighing out quantities of emery proportional to the lengty,
the tubes, pouring them into the latter, and packing Sufﬁcientlo
to make the emery just fill them. The quantities used wera leﬂ
than in the fourth series, in order to make the trials compara.b
in this respect with others conducted at the same time op ﬂ0ux;
of emery, which cannot be made as compact as the coarser gradeg,
The experiments covered the time from Oct. 2 to Deec, 18, 1878:
on Nov. 18 they were removed from the room where they haq
previously been to a warmer one, in order to '
evaporation.
The results were as follows:

get a more rapid

Effect of Height—No. 80 Emery.— Serics V.

Oct. 2-Nov. 18. Nov. 18 to Dec. 13.

No. of | Wt. of Average ]
Tube. | Emery. | Evaporated.|Per day.| Total. ||Evaporated.

Average.
Per day.| Total.

grams. | grams. grams. | grams. grams. gramns.

grams. A v ;
1 4731 | 14248 ] PN TSR Ejffect of Height—No. 80 Emery.—Series VI,
3.06 | 143.73 A 5.36 | 133.93

2 4731 | 144,98 135.14 |

9 7357 | 16482 | 351 | 16482 || 11350 | 454 | 11350 Evaporated by

3 946.2 | 136.83 A 114,22 57 : e 134 inch column.

4 946.2 141.90 } 9 i 122,25 %4'73 115 S colunn. Rhe ke e I 1§5 21 ora

5 | 14193 | 14332 115.78 20.03 grams. 19.08 grams. s B

P Bl . }3.12 l4g.60 || 11018 ;4.48 112.00 il 2196 & 1497

: 18.14 ¢ .73« 1429«
. . . . LC

While the experiments are not in all respects as satisfactory as g%gg y gé'ig “ ?é‘fi; «

could be wished, still, taken in conjunction with the results of the 9544 & 92.95 1 {8 A

other series, they secem to show decidedly that the greater the
depth of the (sandy) soil is to hydrostatic water, the less evap-
oration takes place from it, other things being equal.

This result is what we should expect. The deeper the soil 8, ]
the greater is the distance which the water has to rise, and the
more resistance it encounters from friction along the sides of the -
capillary interstices. Furthermore, if the surface of the soil be
above the point to which water will fill the interstices, the water
must move over the surface of the particles, where it probably -
encounters still greater resistance. These experiments, indeed,
were at first designed to test the latter supposition,

Water appeared to fill the interstices of No. 80 emery to &

‘effect of the greater height of the 13} inch column was
by an evident drying out of the surface and the relatively
ler amount of evaporation from it. :

even in these experiments we have no absolute certainty
he evaporation is a measure of capillarity, tho§1gh we
it probable. TIn the longest column evaporation has
Ly reached the limit imposed by the power of the emery to
rater, but whether this be the case with the other two we
10 certain evidence. If so, our experiments show that water
ith more difficulty in that part of the soil where the inter-
€ not full of water; if not so, the experiments prove
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nothing either for or against this theory. It is evident thag -
solution of the question must be sought by some other metlfhs‘ :
W 0

of experiment.

B. Effect of the Fineness of the Materials upon Evaporation,

On this point some rather interesting results have been obtaineq
Series VII- XII'of experiments have been made with emery, som .
of Wh'l(-}h were reported last year, but are included here foi
comparison.

In the seventh series, extending from Oct. 29th to Dec. 19th, -

1878, Nos. 46, 80 and Flour, were used in glass tubes 14 incheg

long. The results were the following:

Effect of Fineness.—Series VII.

CoLUMNS 14 INCHES HIGH.

No. Capacity| ~ Weight Weight of 1 Evaporated.
of Tube. |of Tube.| of Emery. |c.c.of Emery. Oct.29-Nov. 19.|Nov.19-Dec.19
I (No. 46),[712 c. c.|15655.36 grms.| 2.18 grms. 49.36 grms. 66.96
IV (No. 80),[718 * |1581.42  “ | 2.0 B 91.16 it 109,036
V (Flour), 726 ¢ |1249.26 ¢ | 172 ¢ 83.22" ¢ 131.56

Up to about Nov. 19th No. 80 evaporated the most water and
next eame Flour, while No. 46 fell much below either; after that
date the evaporation from No. 80 fell below that from Flour and
remained so.

At the time that No. 80 began to evaporate less than Flour, 2
saline incrustation was observed on its surface, which filled up the
interstices and rendered the upper part of No. 80 really finer
grained than the Flour. Apparently the amount of evaporation
reaches a maximum at a certain degree of fineness, and any
increase in closeness of texture beyond that point decreases the
evaporation.

To ascertain whether the relatively diminished evaporation
from No. 80 in the second period was due, as was supposed, t©
the decrease in the size of the interstices caused by the depositio®
of salts, and also to ascertain more nearly what size of the pa™
ticles would give the maximum evaporation, the emery was
thoroughly washed with water, and an eighth series of experiments;
including five sizes, viz: Nos. 46, 54, 80, 100 and Flour, was set UP*

The experiments extended from Jan. 1st to March 25th, 1878
and confirmed fully the results of the former series, as the follow*
ing table shows.
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Fffect of Flineness.—Series VIIL

CoLUMNS 14 INCHES HIGH.

Size |Capacity Weight Weight of 1| Amount evaporated
of Emery./of Tube. of Emery. |c.c.of Emery.| per square inch.
e e S TR

No. 46 |712 c. c. 1592.64 grms.| 2.23 grms. 40.27 grms.

« 54 |67 1529.86 ¢ 2:96n S 13838 ot

w go |11 « [162918 © | 227 * 155.09 “

« 100 (668 1558.36 “ 283,114 150.64 ¢

Flour |726 © 1467.50 ¢ F028 144.65

hould be added that, although only the total evaporation is
above, the weighings were repeated at intervals of from
) seven or sometimes more days for nearly three months, and
the order of most evaporation was the same in every case as
shown by the total result, o that the latter can hardly be
accident. Moreover the differences appear smaller in the.
than they really were, having been reduced to an area of
nare inch. 1
results are very interesting in their bearings on the eapil-
wer of the soil. It has already been explained (p. 87) that
poration from 2 soil is a measure of its capillarity only
he amount of water evaporated equals that which the soil
ble of raising to the surface under the given conditions.
he amount at first evaporated by Nos. 46 and 54 in the
experiment was greater than could be supplied from below
ade evident by a perceptible drying out of the top to a
of mearly an inch in No. 46 and of about one-eighth inch in
and by a gradual decrease of their rate of evaporation for
, few days. In the finer grades the surface did not, as in
r, become air-dry, but it appeared less moist to the eye,
me, and we believe that without doubt in these also the
tion was great enough to afford a means of determining
pillary power, in the above sense, of the materials used.
t such was the case is further indicated by the results of
periments shortly to be described, in which the evaporation
apid than in These, and therefore less likely to exceed the
¥ power of the soil. In the experiments referred to the
evaporation increased regularly from the coarsest emery
finest, showing that the conditions were in some respects
from those of the experiments now under consideration.
most natural and indeed the only explanation of this dif-
‘that in the other experiments the amount of evaporation
than could be supplied by the capillary power of the soil,
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while in these it was equal to and limited by it.

correct explanation is shown by the change whic

the order of most evaporation in thoge ex
oration was artificially inereased,
this to be the fact, it would seem at first sight that our €Xpei.
ments show that the capillary power of the soil reaches a may

at a certain degree of fineness of grain and that any variatioy g
either direction decfeases it, A little reflection, however, Sufficey
to show that such a maximum evaporation as was

experiments can only be produced by the combined action of
two or more factors. Indeed several factors are included ip the
general expression, “The capillary power of the soil.” Ty a soil
of any given degree of fineness, the interstices are capable of
Jilling themselves with water to a certain distance above Standing -
(hydrostatic) water; this distance is called the capillary height of 1
the soil. Above this point water will be held on the surface of
the particles and in the angles where they touch each other, but
will not fill the larger interstices,

Now it is evident that the capillary power” or transmitting

rate (for water) of these two portions of the soil will in all proba-
bility be different. Lack of time has prevented an
iments on this point as yet, and none are recorded in the literature
of the subject (see, however, pp. 90 and 91), but it is quite certain .
that water would move with more difficulty over the surface of the
particles than in that portion of the soil where the interstices are
full, just as water flows in a stream or pipe more freely and more

That this i the

h took Place in}
periments, when the evan.
(See pp. 97 and 98.) Assumin "

Imyyy

¥y decisive exper-

rapidly in the center than at the sides where the liquid drags

against the channel or tube in which it has to move, If this be 80,
we have a simple explanation both of the existence of a maximum
evaporation in our experiments and of its falling on No. 80, rather
than some other number, When the tubes were filled with dry
emery and placed with their lower ends in water, it was observed
that while in Flour, No. 100 and No. 80, the water rose until it wet
the emery at the very top of the tube, a height of 14 inches, it
rose in No. 54 about 11 inches and in No. 46 only about 8 inches.
The wetting of the emery in these two tubes was accomplished by
immersing them in water nearly to the top, the surplus water

which they contained being allowed to drain off before the experi-
ments began, :

When evaporation began, the interstices of No, 46 were full of

water to a height of about 8 inches, those of No, 54 to a height

found in thege
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+es. and those of No. 80 to the top, 14 in.ches; in No.t;tl(s
es,d to rise 6 inches, and in No. 54, 3 inches, upon he
fht?)e particles, while in No. 80 it rose all the way in the
: )
e i ter fric-
ter encounters grea
ume, the ascending wa : :
'kwe'as;as t(; rise along the surface of the mer ely moistened
. when it goes up in the saturated interspaces, Wl’e
i;ha;lnderstand why the rise of water and conﬁequ}?ntlg
shou
oration should increase up to No. SO.d fhtzc gxirgﬁre: o]
: i i No. 80 an
ond this point? In . i
" b‘fi}(’)n was entirely in the full interstices; the three
; mO .,

L i ditions.

ere exposed to like condi e !
v"renera.lll; been taught that the capillarity of the 801:’
r;gvith increasing fineness; were this so, we should exr()lecS
‘Ft emery to evaporate more than the coarser gra er;
4 . . Ll a
:eive however, that this teaching is an error, based on
: s

ous use of the word capillarity. Most expemmfmﬁ?ﬁ (:2
: y have been directed toward ascertaining the heig

i i deter-

r will rise in the pores of the.so.ll, tha:t is, to ‘
Wii:e “ capillary height,” and t}:e So'lhalr?t;hwﬁ ga(::tilr(:;ey
‘ id to have the greatest capi ity. ntirel
‘;;(‘)W :,itsa,agl? tthis meaning %o the term capflla»r}ty, and in this
the finest soil must have the greatest caplllan;y. L
connection with evaporation, however, the WorlG cail}?mh i
in a very different sense to mean the rateha ::or b A
rise to supply a loss by evaporation, and t ee e
a in attempting to apply the result: otfh ;xgi?:;(thellfmenon.
llari he soil in the other sense to '
:;tir)l?:.nf)mena are quite different in.thelr natt;)re, til:i] ilg}tltezz
mbling more nearly a flow of water in fine t\;o es,not s
rapid, not in the smallest but in the largest :m (}31&%, g
t but in the coarsest soil. Using the W(.)I‘.d in this se i
| ity of a soil (that is, its rate of ralsmg'watir, {Iiloeness
ance to which it will raise water) decr.eases with t et- n too];
ence in the above experiments the maximum evapora .101;, i
from No. 80, because it was the coarsest p.owdher flx;1 i
‘Water reached the top and had to move only in the full A
If shorter tubes had been taken, the maximum mig
il fallen on a lower number. ‘
' yt:::vt;eat:lth of this theory, a ninth series of expe;'l.mggté:
‘made on Nos. 54, 80, 100 and Flour, in copper tubes 7 in
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long, i. e., of such a length that the water filled the interst;
the top in every one. It must be taken into account, ho
that in previous experiments it has been found that a 18;,

column evaporates less than a shorter one, so that a more rag
probably a considerably more rapid evaporation would be
in the latter to reach the limit of supply and thus to
capillarity of the soil. As a matter of fact the rate of ey

the eighth series and but little more than in the seventh serjeg

The results showed a regular increase of the evaporation with th
ﬁneness', but in view of the above considerations it seems pmbablz .
that this was not due to the greater capillarity of the finer powder ]

but to other circumstances yet to be investigated.

A tenth series of experiments made in the same way with‘
greater care to ensure uniform filling of the tubes, gave the same
result. The total evaporation per tube and the average rate per

day in the two series are given in the following tables :

Lifect of Fineness.—Series IX. (Aug. 5th-Sept. 16th, 187 8.)

QOLUMNS 7 INCHES HIGH.

Number. ]Size of emery.| Total evaporation. | Average evaporation per day.*

T No. 54 188.96 grams.

8 “ 54 188,17 © i ﬁg i
9 “ 8o 192.83 459 |«
10 “ 100 193.62  « 461 o«
11 Flour 21041 501«
12 “ 22499 « 5.36

Effect of Fineness.—Series X. (Oct. 2d-Dec. 13th, 1878.)

CoLuMNs 7 INCHES HIGH.

Number. |Size of emery.l Total evaporation.
1 No.

Average evaporation per day.*

54 273.48 grams.
8 w5y 266,66 © S
9 ) 278.32 387«
10 “ 100 32106 455
11 Flour 34442 4n9 o«
12 Flour 32201 “ 447«

The average daily evaporation in the seventh and eighth series
was: '

Size of Emery. Series VIL* Series VIIL.¥
No. 46, 2.28 grams. 1.52 grams
54, oy 5.24 :
80, 3.92 5.87
100, bish 5.70
Flour, 4.21 5.48

* From an area of 3.1416 square inches.

Ces tg
Wever
€r sofl.
pid ang
requireq
show the :

: ) aporatioy
was considerably less on the average in these experiments thay, .
In
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h the tubes in series IX and X were only half the length
in series VII and VIII, thus decreasing the resistance to

water, the rate of evaporation in the former two was
_ that in VIII and not much greater than that in VIL
ht very well be the case, then, that the evaporation was
the possible supply and was determined entirely by other
cuch as the quality and degree of moisture of the surface,
this we believe to be the fact. Exactly what these other
are which cause the greater evaporation from the finer
nder these circumstances we can at present only surmise;
d that time will permit a study of them in the future.
be a fact that the apparent contradiction between the
ents with long and short’ tubes is due to the cause we
a sufficient increase in the rate of evaporation ought to
result of reversing the order and making the coarsest
evaporate most.

this, the tubes Nos. 8, 9, 10, 11 and 12 of series X were
r an eleventh series. A slight crust which had formed on
as removed, the tubes were filled up carefully to the top
emery, and the apparatuses when mounted were arranged
distances of about eighteen inches from a cylindrical stove
n anthracite fire was constantly burning. Three accord-
ometers were placed, one at each end and one in the middle
of apparatus, and their readings frequently compared, in
judge of the equality of the radiation received by the
tubes. The readings of the thermometers were as satis-
as could have been expected, seldom differing more than
srees centigrade and generally agreeing much closer. If
‘any difference, the tubes 11 and 12, containing the flour
r, were kept warmer than the others.
results of this series of experiments were in general con-
Ty of the theory above enunciated.
coarser grades of emery evaporated more than the finer,
‘believe that, in spite of the somewhat rude nature of the
ent, the differences are too great to be due entirely to
Ces in the amount of heat received. At the same time,
be very desirable to repeat the experiments with some
U8 by which a steady and equal heat could be ensured.
following are the amounts evaporated by each tube on
Ay }Of the experiment from an area of 3.1416 square inches:
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Lifect of Iineness.—NSeries X1,

CoLuMNS 7 INCHES HIGH.—EXPOSED 10 STOVE Hear,

* Size of Emeﬁ
Date. No. 54. No. 80. No. 100. Flour. Flour .
Dec. 26-27, | 23.68 grms.| 21.23 grms.| 22.36 grms.| 21.68 grms.| 22,95 o
2128, | 1707 " | 1833 " | 1815 & | 1704 | 15 5g SHES
“28-80, | 2795 ¢ | 2963 | 2946 “ | 2673 « | ggme u
w3031, 11706 "yl 1843 ¢ [1938 | 1698 “ | Jg4p u
“ 30-Jan. 1 1402 4 '1449 “ | 1408 ¢ [ 1218 “ |11 4
Jan., 1-2, 1622 % 4170 % L1764 &l 1614 « | 1508
Kl g 1297 ¢ h1ass e diges @ hiong i | (o
hilie 1336 “ 1404 “ |1391 “ [1307 “ | 1255
Total, 142.82 ¢ [147.09 « l4811 « 113570 « l130ss

It seems very doubtful whether the small total differences (4,99

grams = 2.98 per ceut. and 1.02 grams = 0.69 per cent. respect-

ively) in the evaporation from Nos. 54, 80 and 100 are due to
anything more than accidents of experiment, but the difference

between these and the two tubes of flour is very decided and in
the direction indicated by our theory.

That any difference in evaporation due to fineness of material
should be more marked in the flour was to be expected ; for while
the other grades are tolerably uniform in the size of their grains,

this is composed of all sizes below a certain maximum, In filling

a tube the fine dust must, to a greater or less extent, fill up the
interstices between the larger particles and thus make the average
size of the capillary tubes much less than corresponds to the mean
dimensions of the particles. Hence the difference in fineness of

texture between, for example, No. 100 and flour is far greater than

that between No. 54 and No. 80, or between No. 80 and No. 100,
The difference in
texture between flour and the other grades is very perceptible =

or even than between No. 54 and No. 100,

both in their feel and appearance, and corresponds to the observed
difference in evaporation. The fact here observed shows itself

also in the eighth series of experiments. There also Nos. 80 and 4

100 evaporated almost the same amount, while from the flour the
evaporation was much less,

Still another explanation is possible, viz: that while the evapo-
ration reached the limit of supply in Flour and perhaps in No-
100, it did not do so in the coarser numbers, so that the evapor#”
tion from these was determined as before by other factors:
Whether the observed result was the effect of one or the other ©
these causes or both combined it is scarcely possible to say Wit
certainty in the present state of our knowledge.
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1l be noticed that on the first day the ﬁour-evaporated;
. uite as much as the others, while after that it fell below

: '01"I‘gis seems to indicate a greater initial rapidity of evapo-
and a subse(iuent drying out of the surface in accordance
Cour hesis.

. fuﬁgl};gotest the truth of this supposition the apparatuses
 served for the eleventh series were removec.l from the
borhood of the stove to the location the_:y previously occu-
The tops of the tubes were covered with glass.plates .for
ays, to allow the surface of the emery to saturfzte itself Wl?h
and were then uncovered and exposed again t.o the air.
twelfth series the evaporation of course fell again approx-
y to the former amount (series IX an(.i X)), and W}.lat is of
‘importance the evaporation was again found to increase
: eness. i
i‘lgig'::reﬁces, it is true, are not as great as before, which is
s due to greater uniformity of surface in t%)e several grades,
hey are all in the same direction; even if they are to be
ded as within the limits of error, the large difference brought
by the heat in the evaporation from Flour as compayed
e coarser grades has been caused to disappear by reducing
aporation below the limits imposed by the power of the
ry to transmit water upward.

’ following table shows the results in detail :

- Effect of Flineness.—Series XII.

CoLuMNS 7 INCHES HIGH.

N i
No. 54. No. 80. Nq. 100. Flour. Flou
7.07 grams.| 7.19 grams.| 7.33 grams.; 7.45 grams. 7.§2 grams.
T N LA 6.20) % GE 30T s 6.34 i
462 BLOT e BA6nlG {5 A 5.18 0
2040 ¢ looo5 ¢ 1226 ¢ 12249 M0 2261 O
R (l0se 0 1201 % 12260 %0 12,24 0% [12.32

thirteenth series of similar experiments, with the clay-loam
h has been described on page 83, are here adduced for the
of comparison with those made on emery. The fragment.s of
loam, sifted into three grades of fineness, were contained
cylinders 14 inches high and 2 inches in diameter. The
of these experiments up to December 7th, 1877, were given
1€ last Station Report, page 80.

 experiments lasted from Oct. 26th, 1877, to March 25th,



100 101

fineness of porous particles tends to increase their p.oints
ot and thus far to faver motion of water from gram.to
This view has been suggested by Haberland:c (TVzg.es.
miers., p- 20); if correct, capillarity in. porous-grained soils
snerease with the fineness of their particles.” ;

above experiments seem to indicate that the view thus

1878 ; the figures below give simply the total evaporation, |,
the apparatuses were weighed frequently and the order of ;n uts
evaporation was always the same as that shown by the ¢ o E
result. 3 Ota]

Clay-Lodm.—Series XIIT.

CoLumys 14 INCHES HIGH.

Average dimensions of m:.zsses or particles. Evaporation per square inch,
Coarse—% inch. ‘ 49.21 grams. o
Medium—;% inch. X383 -y
Fine—less than 11y inch. 153.82 ¢

Here we have the greatest evaporation from the finest mate.‘
rials. That the evaporation reached the limits enjoined by capil-

larity, was evident from the very decided drying out of the two

coarser materials at the top.

This result, however, in no way contradicts the conclusions
drawn from experiments on ‘emery. In the first place, the frag-
ments into which the clay loam was divided were comparatively

coarse and the water did not fill the interstices nearly to the top,

at least in the two coarser, so that in this respect we have the
conditions present in the coarser grades of emery, Nos. 46, 54
and 80 in Series VIII, where also the evaporation increased with
the fineness.

Further, and what is of more importance, the fragments of the -
clay-loam were porous fragments. In a paper in the Report for
1877, on the “Present State of Knowledge Regarding the Rela-
tions of the Soil to Water,” it was said (page 93):

“If the particles of the soil are themselves porous, we have &
second system of capillary tubes acting to a certain extent inde-
pendently of the interstices between the particles. As compared
with a soil of non-porous materials of the same grain, the porous -
would raise water faster because there are more spaces for the
liquid to move in. (Mayer, Zandw. Jahrbiicher, 3, 796-7) found
this to be true of the rise of water into dry materials.

“With porous substances, the rise of water, especially at a com”
siderable height, may take place chiefly in the pores of the Par”
ticles. If this be so, making the grain finer (which has no effect
on the pores) would not check the rise of water as making 130"’
porous particles finer does, by increasing interstitial frictio™

Ore . . .
111) emery, a non-porous material, is essentially modified in

theoretical considerations is correct, and that, with

s in which the movement of water takes place chiefly in

s of the particles, the law deduced from our experi-

by other causes.

iments have also been made on the evaporation from
‘as compared with loose materials, but as yet they have

satisfactory results, and ‘must be continued.

Conclusions.

experiments above described justify the following con-

e deeper the column of soil or soil-like material which
s between standing water and the surface, the slower
rate at which water can be transmitted upward and
ly the less the evaporation.

shown by Series ITI upon flour of emery and by Series
nd VI upon No. 80 emery. The discrepant results
in Series I and II seem to be accidental.

¢ experiments of Series VI indicate, though they do not
, that the upward motion of water is easier below than
“limit of saturation” of the soil, i. e, the point to
er will completely fill the interstices; in other words,

fer rises more readily in that part of the soil where the

are full of it than in that portion where the water
ats the surface of the particles.
e ease with which a soil transmits water upwards to
 loss by evaporation from the surface is greater the
he texture of the soil, provided that the height of the

\umn is such that the interstices can fill themselves to the

Wwater, or in other words, is not greater than the ‘ capil-
t” of the goil. This is shown by Series XTI

among several similar soil-columns of different degrees
there are some'in which the interstices are full of water
“and others in which they are not, the greatest ease of
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upward motion will be found i
that is, a medium fineness wil
power.
This is shown in Series VII and VI
pages 93-95, is deducible from the two
5th. When the interstices are full of water to the to
evaporation is less than the possible supply, the greates
tion takes place from. the finest soil. ~This
X and XII. The causé of thig phenom
sought for.
6th. All the above conclusions g
posed of impermeable materials,
fragments the rise of water proba
fine pores of the fragments
tated by fine division whic
the fragments. The truth
7th. The experiments sh
investigations as these, a

n the coarsest of the
1 show the greatest tr

IT, and, as ex
preceding conclusiong,

is shown by Seri
enon we have p

be drawn respecting the
not done, we may have t
(compared with Series

X (compared with XI) by the effects of other conditions.

ON STRINGY MILK OR CREAM.

Among the “faults” which affect milk, one has been brought
to the notice of the Station which is not distinetly treated of in

any work on milk, so far as I have been able to find. It is
described in the following correspondence :

“ West Winsted, Sept. 23, 1878.

“I have for many years retailed milk in this borough, and have
been able to give seemingly perfect satisfaction to my customers
with the exception of a short period of each year, usually during
the month of September, when I have been troubled with
“stringy,” “ropy,” or “tainted milk. This trouble is now upon
me in aggravated form. For full three weeks it has troubled me
more or less. I have sought by every means in my power to
search out the cause and to find a remedy, but without avail. I
have presented the matter to Secretary Gold and many others,

first clagg,
ansmissivé

plained on

P and thqe
t e\'apol.a_
es IX’ 4
Ot yeg

pply primarily to a soj com.
In one composed of Poroug
bly takes place chiefly in the
themselves, and to this extent ig facili-
h gives more points of contact between
of this view is indicated by Series XTI,
ow the importance of securing, in such
1 evaporation equal to the amount of
ough the soil, if any conclusions are to
capillary power of the latter, If thisis
he true conclusion masked as in Series V'
VI) or entirely hidden as in Series IX and
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ve been able to arrive at no certain co?qlusion. Now I
a le of milk, hoping that by analysis or some otlfer
4 ;ir:pmay tell m,e the cause of this condition of the milk
~ remedy.

;%t;gl:ts a;'our ﬁrzt conclusion .will b.e that one or m}(])re .of tl(l)?
(I keep twenty in all) are being milked too near t e.t;{me
From the record I keep there are none in m11. no"ﬁ
%il calve within ten weeks or three mont.hs. Next, 1’cl.w11 ;
ps be conjectured that the cows are supplied with to}c: 1t1t].<,
, or with an inferior quality. I have myself thought this

- have been the cause in seasons past, but in the present we

e had abundant rains and the cows have had a full sup‘pldy of
ihg spring water in every lot where they have I')ﬁft(line 3 ai
as in the yard (from aqueduct) “.rhere‘ they are milke r’norx
nd evening. They seldom drink in the.yard, hovseKer.
it may be suspected that the cans and pails af‘e not ]F or-
hly washed or scalded. I have always rankefl clearflmess
t to godliness,” and can assure you that the milk utensi :h:ju:;
scrupulously clean and sweet. I salt my cows every irc
ing, giving one quart to fifteen cows, the numb.er now 13
They have fed on rowen for nearly a month, gomgfto a.n1
m an adjoining pasture to drink. They (%o not appear eYS{mS )
do they shrink in quantity or c}(;angte m1 quality of milk so
and appear healthy and natural.

aselnlii?lgvi:, taken Ii)rpilmediately to a cold spring and thoroug}.ﬂy
led, but whether it goes there or is brought in small qua?mty
) the house, it is all the same. T do not know that any o my
bors are seriously troubled in this way, though T asce;tam
6 many of them (they generally make but.ter and cheese) have
netimes noticed this peculiarity in thei'r milk. i '
Lhere is no decaying vegetable or animal matter Wlthlll. their
ch, and I know of no circumstances or‘c.omblnatlon of 01.1'011(111}-
nees that should produce such a condition. Do you thn{) it
ble that any noxious-or poisonous weed, plant or shrub, at
§ Season of the year could do this? Or can there be any che}xlx.l-
j Properties in the water they drink that could cause this

you are able to unravel the mystery and furr}ish a reme.dy,
will confer lasting favors to myself af)d this co.mmumt% %
PIng the subject will receive your immediate attention, I sub-

be myself, Yours truly, E. H. BARBER.

T e, 8
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P. S.—1I omittel to state that the stringy condition of the milk
is not apparent wiil the milk has stood over night and the crean,

separated. It is the cream that is stringy, not the milk.
The milk sent you is a day old, for as the stringiness is searce]

noticeable some diys, I am not sure that to-day’s milk wil] be

affected. I hope it will reach you sweet. E. H. B»

The milk was sodelayed in coming as to be sour on its arrivy]
but the microscope enabled me to see in it abundance of a fungu;
having a close rsemblance to a well-known milk-fungus. The
following is my amwer to Mr. Barber’s very interesting letter:

“ September 30, 1878,

“Dear Sir:—The examination of the milk received from you
showed that the sringiness is due to the growth of a fungus or
mould in the milk. It is not an easy matter to identify the fun-
guses which may develop in liquids like milk, but so far as I can
decide in the little time I can devote to the subject, the fungus
appears to be ont long known as Qidium lactis. This fungus
does mnot occasion the souring of milk,—so the best observers
agree,—and it appears to be of no injury to the milk or cream
except when it dewlops in such quantities as to bind the cream
together into too wherent masses by its fine interlacing filaments,
In the sample recived from you, examined this morning under
the microscope with a power of three hundred diameters, the
“stringy” portionis a perfect “felt” or mat of delicate fibers,
among which the fit globules and bits of curd are interspersed.
This fungus multilies in the milk by the rapid formation of
young cells, which bud out from the maturer threads and from
each other, then sparate or fall apart. Each young cell then
grows and multiplisin like manner,

The Oidium lacis, though first found in milk, naturally grows
in cow-dung and may always be traced to the latter. When it
has time to develo fully, it sends up either from cow-dung or
from milk, fruit-buring stems into the air forming a mould.
These stems are emessively delicate, one-twelfth inch long, and
carry at the tops, exh, a globular spore-sac about one-hundredth
of an inch diamets These sacs, when ripe, burst and scatter
thousands of spores or seeds of the fungus.

The milk of the ww usually exhibits more or less of the fungus
when kept some hows or days, because the spores are so likely t©
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the air of milking places and to fall into the milk, where they
v develop into the filament form.
rour difficulty in all probability comes from the occasional
:d development of the fungus in excessive quantity. This
opment is favored, in the first place, by the abundance of
or germs; second, by hot and moist weather, The more
airy and free from wet or moist dung the milking place is,
s less the chance of impregnating the milk with the germs of
ungus. The cooler the milk when set for cream and the
er and drier the milk-room, the less rapid will be the growth
e Oidiwm lactis, and the less likely will it be to propagate
milk-room. Sour milk serves like cow-duing for the propa-
n of the fungus, and any vessels or troughs which serve for
! g or carrying it should be kept clean. The pig-pen where
milk is kept or fed should be distant from the milk-room.
[ am correct in attributing your trouble to the growth of
fungus in unusual quantities, you should be able to connect
pearance with hot, “ muggy ” weather, and with the occur-
of such a spore-bed—moist dung or sour milk—as has been
d to be the appropriate breeding place of the Qidiwm lactis.
inform me whether the facts justiff my conclusions.

6, I will give the subject such further study as lies in my
SO

um indebted to the researches of Reess* and Fr. Haberlandtt
figures and description which led me to suppose the fungus
Barber’s milk to be Oidiwm lactis.

€ss asserts that this fungus grows in sweet milk and has
g to do with the souring or lactic fermentation; that
mpregnated with its spores in the milking places where
gus is always growing, with other fungi, on dung; and
érmore, that it flourishes also on all substasces which nourish
especially on waste food. Reess is certain from his own
‘Vations that Oidium lactis~does not develop from or into

10re common kinds of mould (Penicilivm and Mucor).

j landt, from long continued observations, confirms the
ents of Reess, and adds that it is very probable that
v lactis is at home everywhere where cows are kept and

ungen iber die Alkoholyihrungspilze. Leipzig, 1870, p. 48.
hungen auf dem Gebiete des Pjlanzenbaues, Wien, 1875. Bd. 1, pp.

8
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milk is handled, also that Oidium lactis protects the surfy
milk, cream and especially cheese, from settlement of other

fungus; admits, however, that under special circumstanc
fungi may develop upon and within cheese,

Haberlandt states further that Oidium lactis is never
the milk-glands of the animal nor in fresh-drawn mil
always occurs in the ‘contents of the stomach and inte
stabled cattle, and may under some conditions devel

iy l 0 op there
abundantly. This is especially the case with young animglg
which are hand-fed with milk that is no longer fresh, but bag

stood some time, so that the Oidéum has had o
develop. The indigestions and diarrheas of
from their dams, and of children * brought up on the bottle,” gy

not improbably due in part or wholly to an excessive growth
this fungus in the digestive canal.

Since the above was written, a letter has been received from

Mr. Barber, the following extracts from which would indicate
either that the ropiness is not due to Qidium lactis, or that the
circumstances and conditions favorable for the propagation and
growth of that fungus are not fully understood. I shall endeavor

to codperate with Mr. Barber next summer in a full investigation
of the difficulty, should it recur, and would be glad meantime to

hear from any who can contribute facts bearing on the case.

“You attribute the ropiness of the milk to a species of fungus,
germs of which might come from sour milk, an adjacent pig-sty,

or heaps of moist manure in the milking-yard.

Now as to the first; the milk is carried off the farm and sold
every morning, so that none accumulates to sour, and all the
milk vessels and utensils, as I wrote you, are kept perfectly clean
and sweet. The pig-pen is so far removed from the milking-yard
as not to come into the account at all.

As to the manure heaps; these were all carried away and the
yard scraped the latter part of August, and no trouble resulted
at the time of their removal, though a stench was at times notice-
able, and the milking and straining into cans near by went on as
usual.

After receiving your letter, I thought possibly there might be
decaying refuse or manure under the stabling of the barn, from
which germs of the fungus might come. So I ordered the can$
carried quite a distance from the barn and yard, so far that the

Ce of
fung:

Haberlandt found no sort of cheese whose rind was free from t};g.l'
is

es (’ther, )

founq ,
k’ but it
Stineg of f

pportunity ¢,
Young calves kepg
e
of
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. bled loudly while journeying to and fro to empty their
ils.
' ﬁﬁup{:he grouble continued. Some days it would be hardly
ple, and then suddenly the milk would be as ropy as ever,
apparent cause for the change. To be sure, as you sug-
the difficulty seemed to be aggravated by 1¥ot, muggy
‘put where the spores or germs could possibly spring
;-';mpregnate the milk standing so far .from any decaying
mposed matter, is a problem I have vainly tmed. to solve.
uld have added that as soon as the cans W'ere filled, they
rried to a tank of cold spring water some sixty or seventy
yay, where they remained until taken into Fhe wagon for
I wish also to add, that during the period of stringy
o many of my customers complained of its cor'ldmon, tl}at
necessary to procure extra milk from a nelghbm: with
to supply them. This neighbor not.only r.mlk's in ‘?he
of manure heaps and refuse from a c1der'mlll, in Wh.lch
e are working much of the time, but his spring and spring
in the center of the yard, and here, amidst all these
rable conditions, the milk is cooled and kept, and no ropy
ver results. Now, as I think I wrote you at first, my
- oceurs invariably in September, and 1asts' in some seasons
r two, in others but a few days. Supposing your theory
, would you not look for this condition of the milk more
idently in the close, muggy “dog-days” of August (during
‘in my case the difficulty never has oceurred), than later
season, when the atmosphere is usually dryer and. cooler ?
efore condemning your theory altogether, which as I
seems exceedingly plausible, and which may after all
for some of the conditions, though I believe not for all,
|10 test it further when another season comes around and
fliculty returns again. As soon as the ropy eonditi?n
s, I shall yard and milk my cows in a dry mow-lot ad_]fi-
the spring in-which the milk is cooled and stf)red, and in
shall be able to prove beyond doubt, I think, whether
uggestions are correct or not. Meantime if anyt-hin‘g comes
“your observation, throwing any light upon the subject, will
kindly canl my attention to it. I am willing to answer all
ons, and would gladly communicate with others similarly

I remain, gratefully yours,
E. H. BARBER.”
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STRAWBERRY BLIGHT.

The following correspondence on this subject is presented here
as a contribution to the history of the ravages of a fungus which
long known in Europe, has but recently occasioned serious damagé
in this country, so fat; as I have been able to learn. The followip
letter is from J. B. Olcott, of South Manchester, who called m?
attention to this subject, and was written in obliging response tq
my request for an account of his observations on the Strawberry
blight.

“ My acquaintance with strawberry rust, or blight, began about
1852 in my mother’s garden. She sometimes had an acre, alto-
gether, of old and new plantings. My eyes were not trained to
observe plants then, and but little more so now. I recollect
complaints, however, of short crops and the prevalence of foliage
speckled with purple and brown blotches, like too many straw-
berry leaves of these days.

Last season two or three acres of my own were blighted by
rust so as to damage the crop of certain varieties from one-fourth
to a total loss in quantity and quality. This is the first serious
failure I have experienced, but there is good reason to believe that
a similar experience is quite common among small fruit growers.
We are rather less inclined to confess disease among our plants
and animals than among ourselves.

For two or three years previously I had seen small spots of a
yard, or two or three yards in extent, scattered about, unaccount-
ably, in various parts of the garden, that withered away in mid-
summer as if burned by fire. This+*was something apparently
distinct from the speckled appearance of the foliége above men-
tioned. That has been so common as to seem quite natural—
especially upon old plants after the fruiting season.

The damaging blight or rust of late years is either something
new or else an aggravation of the old one. It affects the foliage
worst, in my limited observation, during wet and warm weather.
Wilson, Charles Downing and Kentucky were badly stricken
with it during the short spell of “dog-day” weather immediately
preceding the destructive frost in May of last spring. The finest
and largest green leaves turned brown in a few hours. The effect
of the blight was not sweeping, but a third or one-quarter of the
leaves were more or less touched. That frost seemed to check
the blight at once, but the plants never recovered their vigor.
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" To show a specimen of this deadly blight in its fresh state at
he Station would require an express messenger. The leaves
t are green and fresh yesterday might be so dry as to crumble
£0-MOTTOW.

. Qur patches of Wilson, Downing and Kentucky, that were on
orthern slope, where the subsoil retains more water, proved a
al loss during the rains of June. From the withering of the
age, quantities of fruit, that might have been second-rate after
ial recovery from the early attack, failed to ripen. A plenty
such instances of suspended development were shown in the
ford market. Very dry and sandy soil within gunshot in
» same garden was not exempt from rust, but the earliest
ylossoms having been more exposed to frost, crop-results on the
rm soil were a mixture of two disasters.

~ Other and larger plantations of Downings, mostly, with twenty-
or thirty varieties not so well known, brought a small crop of
nd-rate fruit.

reen Prolific—a small patch in the midst of blasted varieties
ough not usually considered reliable by the writer, bore a
vy crop of its finest fruit.

half acre of Crescent Seedling, side by side with half an acre
blighted Downings and under precisely the same treatment,
ed bountifully and without a tarnished leaf. An acre of
nings, newly planted last spring, with my best care seem,
teady, dwarfed and stunted growth, to have the rust in a
onic” form. A considerable patch of Champion of the same
‘and treatment has unblemished foliage of the healthiest
vth.

Vho can explain these curious exceptions? 1
ur five acre garden is barred like a gridiron with a score of
urial experiments, old and new, which throw no light upon
ause of the blight, except perhaps that a third of an acre of
ings heavily_ashed three or four years since, may have been
de or two the healthiest. -

Il our strawberries were ashed on the surface of the matted
but last season was the first time we had in recent years
d a sprinkle of skimmed milk during the fall and winter
ng.

Summer was a queer one, following an exceptional winter.
ubt the atmosphere favors parasitic growths on plants and
s t00, more at one time than another. This strawberry
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blight comes at its worst—not saying here whether it is the ol
spotted rust or not—as sudden as rust in damp weather upon oatg,

Next season will be different, of course. These notes are a8
local as my insuflicient study of the subject will let me make them,
Strawberry troubles are very widely diffused, however. Our
western brethren have a strawberry worm, bes1de this same blight,
to contend with. Muscle, alone, will not be muckle enough for
these problems. Let us hope for the current year that a great
many more or less scientific noses—with microscopes to them—_
will be poked into this business.

A dust of lime, plaster or sulphur, might help in the beginning
of the rust——say in the midst of those warm, damp spells-—who
knows ?

Sometimes when I see ‘“luck” '‘going against our large under-
takings, I get to thinking how it is a good time for everybody
who can to help themselves to strawberries in a small way.”

At my request, Prof. W. G. Farlow of Harvard University,
kindly consented to examine the strawberry blight; and Mr.
Olcott supplied specimens of affected plants. Prof Farlow
informed me under date of Nov. 25th, that ‘“the strawberry
blight is the same as the fungus which is common near Boston.
The leaves sent were attacked by Stigmatea fragrarice, Tulasne,
in the conidial stage. The fungus is common everywhere in
Europe. Just how much harm it does is hard to say. I am
inc¢lined to doubt that it occasions very much damage.”

Prof. Farlow’s identification of the blight enables me to give
the following account of this fungus from Sorauer’s Handbook of
the Diseases of Plants,* page 336, which with the accompanying
figures is taken from Tulasne’s Carpologia.

The blight appears, at first, as a circular brown spot on the
upper surface of the leaf. This spot enlarges and shortly becomes
white at the center, where the juices of the leaf are exhausted and
the cuticle separates from the empty cell-tissue beneath. This
central white spot is surrounded by a red border which connects
it with the brown exterior. Within the leaf at these spots, the
long, delicate, usually eolorless filaments (mycelium) of the fungu®
extend, consuming the juices of the leaf-cells and sending up t©
the surface and through the cuticle numerous bundles of longer
or shorter filaments, which when young are white, but turn ddrk
brown as they become older, and which bear at their free extrem-

* Hoandbuch der Pflanzenkrankheiten. Berlin, 1874.
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es the conidia or spores (single, oval sacs, or strings of them,
ch 5555 inch long and § as*wide), which serve to reproduce
e fungus. Other modes of spore-development occur which are
dly intelligible without figures.

. Sorauer states that this blight, which, in Germany, appears
syery where, occasions damage more often in loamy and close-
xtured than in open and sandy soils. He mentions an instance
here plants forced in very rich earth were so severely attacked
at the young leaves while yet unfolding exhibited numerous
wn, red-bordered spots, and shortly dried away, but on trans-
nting in spring time into loose garden soil, 1e(,overed without
rther damage.

ON THE

YETERMINATION OF NITROGEN IN THE ANALYSIS
OF AGRICULTURAL PRODUCTS.*

In the Report of this Station for 1877, p. 100, a new method of
reparing soda-lime for use in determmatlon of nitrogen was
cribed as follows:
' Equal weights of sal-soda in clean (washed) large crystals and of
00d white and promptly-slaking quick lime are separately so far
‘pulverized as to pass holes of % inch, then well mixed together,
laced in an iron pot which should not be more than half filled
nd gently heated, at first without stirring. The lime soon begins
0 combine with the crystal water of the carbonate of soda, the
ole mass heats strongly, swells up and in a short time yields a
ine powder which may then be stirred to effect intimate mixture
nd to dry off the excess of water so that the mass is not percep-
ibly moist and yet short of the point at which it rises in dust on
“handling. When cold it is secured in well-closed bottles or fruit
Jars and is ready for use.
- During the past year a_large number of comparative analyses
ave been made on hone dust, dried blood, fish scraps, guano,
ize meal, zein or maize fibrin, and egg-albumin, using soda-lime
obtained as above described, and soda-lime either prepared by
Ourselves according to the directions of Varrentrap and Will,
This investigation and the one that follows “On a Method for the Determin-
n of Phosphoric Acid,” are the joint work of Mr. Jenkins and myself. Mr.
enkins has not only performed all the analyses with great skill, but has also con-
bUted many suggestions highly valuable to the progress of the inquiries and has
inly prepared the account of our results here given. 8. W.J.
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obtained by purchase (Merck’s) or kindl y supplied by W. M.
Habirshaw, Esq., Chemist to the New York State Agricultura]
Society. These analyses have proved that the new soda-lime
gives perfectly satisfactory results in all cases when soda-lime
can be employed, or at least, results perfectly agreeing with those
obtained by the help of the soda-lime as usually prepared. It is
not needful to adduce analyses here in support of this statement
since its truth will appear from the soda-lime combustions to be
shortly given, all of which were made with this new mixture.

This soda-lime is to be recommended for the reasons that the
materials for making it, sodium monocarbonate and quick-lime,
are everywhere procurable in a state of purity, the preparation of
several pounds of the mixture is accomplished in an hour or two
with little trouble, and the resulting soda-lime is extremely con-
venient to use, not absorbing moisture in the mixing and never
swelling in the tube to obstruct it on application of heat.

The controversy that has been so actively prosecuted of late
years as to the applicability of the soda-lime method of deter-
mining nitrogen to the analysis of albuminoid matters, has led us
to review the entire subject as far as possible. It is well known to
chemists, that a number of experimenters, viz: Nowack, Seegen,
Nencke, Liebermann, Voelcker, and Musso, have failed to obtain
with the soda-lime method as high results on flesh, milk, and simi-
lar substances, as by the use of the so-called absolute method, in
which the organic body is burned with oxide of copper and
its nitrogen directly measured in the state of gas. Even Ritthau-
sen, who has stoutly maintained the correctness of the soda-lime
method, having employed it in his elaborate researches on the
vegetable albuminoids, has very recently admitted that it fails to
give all the nitrogen of some of this class of bodies and has fallen
back on the absolute method as the only one to be depended upon.

Since it is a matter of high importance in agricultural and
physiological work to use the most exact and especially the most
trustworthy methods, we have endeavored to investigate the cor-
rectness of both modes of analysis, to study the sources of error
to which they are severally subject and to learn what is essential
to bring out the greatest accuracy they are susceptible of.

We have been led to the conclusion that with the substances
above-named, both methods when properly worked give nearly
accordant results. Dried blood, dried white of egg and maize
fibrin (crude, obtained by Ritthausen’s method) containing 13 or
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;:wre per cent. of nitrogen have yielded us frf)m one to tw.o tenths
~ of a per cent. less of nitrogen by the s?da-lxme. combustion than
‘y the absolute method. Our observations satisfy us, moreover,
that this discrepancy is no more due to any fault of the soda-lime
rocess than to the errors of the absolu-te method, errors caused,
probably, by the impossibility of removing the .last traces of com-
" mon air from the mixture either by long continued transmission
pure carbonic gas or by exhaustion with the Sprengel mercury
r by both conjointly.
im.'?l?eofolloywing resu‘l]ts ofyanalyses by both methods, are offered
sustain our assertions. We have not selected these anal.yses
_establish the point, but give all the results we h.ave obtained
nee learning the best mode of conducting the analytical processes
nd they fairly represent what the. two methods can accomplish
when applied with suitable precautions :
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e above an;ivses illustrate a fact which is general in _our
: ence, viz: that the agreement of several determinations
lade upon one substance is much closer by the soda-lime than by
- absolute method. This fact goes far to show that the soda-
Process is, to say the least, equal in accuracy with the absolute
Ination,

€ full details of the mode we follow in making an analysis by
absolute method cannot be given here. An outline of the
8 is as follows:
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The substance mixed with Jreshly ignited copper oxide jg
burned in a long glass tube which has been exhausted by meayq
of a mercury pump; the products of combustion after Passin
over ignited metallic copper and Jinally over ignited copper oxidew
are received in a graduated receiver surrounded by a water jacket
and containing fifty per cent. solution of caustic potash. Cop,.
plete combustion. is ensured by heating, in due course, severa]
grams of potassium chlorate at the rear of the tube, three incheg
of which is bent downward from the horizontal to retain the
fused salt. The residual gas is transferred to the receiver by
the pump, brought to a constant temperature by a stream of
hydrant water and measured in the usual manner. The mercury
pump employed is a very effective one, of simple and easy con-
struction, devised for use in this kind of analysis,

With regard to the handling of the soda-lime method the fol-
lowing results have been arrived at:

1. Contrary to what is commonly stated, fine pulverization of
the substance to be analyzed is not necessary. If the substance
will pass holes of one millimeter in diameter it is fine enough.

A sample of dried blood which passed through a sieve with
meshes one millimeter in diameter gave 7.58 per cent. of nitrogen.
A portion of the same, ground extremely fine with sand, gave
7.64 per cent. ’

Fish scrap passed through the same sieve gave 8.98 per cent. of
nitrogen, when ground with sand 8.95 per cent. A second sample
of fish sifted as above gave 8.69 per cent. nitrogen. By the abso-
lute method 8.79 per cent.

2. Neither the highest heat possible to obtain in an Erlenmeyer
gas combustion furnace, nor a long layer of strongly heated soda
lime, nor these two conditions united, occasion any appreciable
dissociation of the ammonia formed in combustion.

A sample of dried blood gave 11.42 per cent. of nitrogen when
the combustion was made in a tube 14 inches long at a dull red

heat. '

* The use of a short layer of oxide of copper at the anterior end of the tube
was adopted by the writer in 187 3, when making analyses of Connecticut tobacco,
he having found it impossible to make a blank combustion when using carbonic
acid to sweep the tubes, without obtaining unabsorbed gas in the receiver, which
proved to be combustible. By burning this gas in the analysis he was able to
get results on uric acid and potassium ferrocyanide agreeing closely with theory
and with those obtained by the soda-lime method. More recently, Frankland has
adopted this use of copper oxide in nitrogen estimations for water analysis.

S. W. J.
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‘The same sample yielded 11.56 per c(?nt. Wh‘en determ(;ntehd n:ﬂ ::
be 30 inches long, the mixture oceupying 12 inches, and the 1ible
s and clear soda lime 16 inches, using as high a h'eat a; posstubé
The same experiment was tried with egg albumm.. 1r1) : ks
inches long it yielded 12.25 per cent., in one 30 1nche g,
e above, 12.34 per cent. :
Ad::perphoéphate Ic)ontaining animal mat:,ter ylelc;e(;i4 3.:],20 s;;r
at. of nitrogen when the heat was kept quite ]OW,‘ d P $
en the heat during combustion was very b}'lgbt, re (.1.1 B
The use of pure sugar or of oxalic acid as a diluen

t in any way affect the result.

: d, 0.5 s, gave . 10.33 per cent. nitl;c‘)gen.
i .5 grams, Zave . ..o v--mc--mm-----
‘ned“b g " e gvith 0.5 grams sugar gave- }8(2)3* ::
i 4

L 4 3 1‘0 ; 5
11.56 st
. Dri & - AN L R g
Dr}ed“kl s 0.37 gramg with 1 gram sugar gave.. Eg? :: 2
Egg in, 0.5 o Ave koo Dl il e gl 4 3
a:l‘bumm, 84 1 %vith 0.5 grams sugax: gave %gé(l) :2 :
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:: %.ée : 14 ‘e i“ 12‘54 i 113

Experiments with oxalic acid gave similar resu}’cs. il
. Iron tubes of proper length may bf’ supstltute.a or g ke
o results are as satisfactory, but more time 18 required to ma
ion. :
?illz)‘ft;;ubes used in the following trials were 22 mchebs 1:?'15{;
ey were closed at the rear, and at the.end of Fhe com ll:dl
cleared of ammonia by heating a mixture of oxal:c acl gr
ar and soda lime, which was kept cool in the rear of the tube

| needed for this purpose.

In glass. In iron. ;
Egg albumin AR AN 12.36 12.25 per Qfant. mtr‘?gen.
.. 1142 g6 :
i it :
th"acrap-"“"-"“""-;_ 8.71 8.68 & :
RN Y T gglz & i
’ iated superph Limioi69 61
A@molhla.ted superpm)‘s;)phate i A ‘ i

I the Report for 1877 it was stated that comb.ustions in rﬁ(}n
ibes yielded 0.2 to 0.5 per cent. less than those in glass. . is

ency was occasioned simply by using too short an-ante.uor
yer of soda-lime, the tubes being but 14 inches l?xxg. Since 1r0§
00d heat-conductor, these tubes had an effective length muc
than glass tubes of the same dimensions would have.

In this a'lmly‘sis the combustion was not complete, owing to the large amount
being mixed with insufficient soda-lime.
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5. A suitable length of the anterior layer of soda-lime must 1,
secured in order to get a good result. With 0.5 gram of sube
: stances, such as are encountered in agricultural chemistry, contaj 3
?ng less than 8 per cent. of nitrogen, a glass tube of 12 ¢, 11:
inches is long enough. As the content of nitrogen increases to
10 per cent. or over, we make the tubes several inches longer.
In the combustion of dried blood or egg-albumin we prefer a:
tube 25 to 30 inches long, and the mixture of soda-lime and syb.-
stance should occupy rather less than half the tube, a layer of
pure soda-lime of 12 or more inches long being essential for per-
fectly destroying the volatile organic matters.

6. The long anterior layer of pure soda-lime must be brought
to a full red heat before heating the mixture, and must be sq
kept throughout the combustion.

7. No fumes or tarry matters, indicative of incomplete com-
bustion, should appear in bulb-tube or receiver.

8. When the combustion proper is begun under the conditions
above described, it can be carried on quite rapidly until com-
pleted. 'The contents of the tubes then show no sign of unburned
carbon.

9. We get equally good results whether the mixture is made
?ntimately in a mortar, or more roughly by stirring with a spatula
In a metallic capsule or scoop, or by mixing in the tube with a
wire.

10. We usually allow the glass tube to cool somewhat before
aspirating with air to sweep out the ammonia, but have not as
yet decided whether this precaution is essential.

11. We receive the ammonia of the combustion in a bulb-tube
or flask containing standarded hydrochloric acid, and we measure
the excess of acid by a standard ammonia solution, using tincture
of cochineal as the indicator.

In conclusion, we recall the fact that some careful experimenters,
Ritthausen, Miircker, Petersen, Kreusler, have repeatedly obtained
results nearly as accordant as ours in the use of the two methods.
Such results could scarcely be accidental, and we express our
conviction that the discrepancies observed by others have been
due to imperfect working of the processes. We have had great
experience with both modes of determining nitrogen (one of us
for twenty-five years), and not until recently have we learned
how to be fairly certain of our results on @/l the classes of sub-
stances we have had occasion to analyze, either with the soda-lime
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gs, or by the absolute method. The purity and l'mi-f'(')rmly
fac’tory qualities of the new soda-lime have greatly facilitated

iwork. The use of cochineal as an indicator we consider very
fwork.

.vorable to exact titration.

METHOD FOR THE DETERMINATION OF
PHOSPHORIC ACID.

posed a method for the separation of phos-
¢ acid from iron and aluminum which was based on the fact
ammonium tartrate will prevent the precipitation of' the

hese metals in alkaline solutions,

t
ates and phosphates of ese m i :
does not prevent the precipitation of ammonio-magnesium

sphate.
Mayer

N A

tto long ago pro

.

(Ann. Chem. u. Phar., 101, p. 164) has :shown t.ha.t
a large amount of ammonia salts is pr.es.ent in s?lumon,
magnesium tartrate will also be pr'emptated Wl.th ‘?he
phate. He prepared a solution for use 1n thfe determmatlo.n
hosphoric acid in which the amounts of magnesia ‘and ammonia
were in such relation that a precipitation of basic magnesium
te was not to be feared. Such a solution canfxot be use'd
ever for the direct gravimetric determination of ph.osphonc
in the presence of much lime, because neutral. calcium :oar—
is apt to be precipitated with the ammonio-magnesium
hate.
Stolba (Fres. Zeitschrift, xvi, 100) has shown the.tt pure
nonio-magnesium phosphate can be determined by titration
ell as by weighing, one molecule of the pure salt requiring
molecules of hydrochloric acid to destroy its alk‘iﬂme re'a.ctlon.
tage has been taken of these observations in devu.ung a
operating which should meet the want felt for a rapid a{]d
ate method of determining phosphoric acid in commercial
‘ The standard acid used in other volumetric work
ers perfectly for this. A strong, nearly saturated, sol'ution
nonium tartrate, free from carbonic acid, and a solution of
gnesium salt are also necessary. The latter is prepared
Solving 70 grams of magnesium sulphate and 195 grams
um chloride in 1 liter of water. 10 cubic centimeters of
ution contain twice the amount of magnesium necessary to
itate 0.1 gram phosphoric acid (P,0,). A suitable amount
hosphate, in most cases 1 gram is a convenient quantity,
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is dissolved in hydrochloric acid, the solution nearly neutralizeq
with ammonia, and ammonium tartrate solution is added, 10 cubig
centimeters at a time till the solution remaing perfectly clear whep
slightly alkaline. Add a suitable quantity of the magnesium miy.
ture and either stir vigorously with a rod, or, if the precipitation ig
made in an assay flask, as'it can be very conveniently, shake occa.
sionally. 'When the precipitation is nearly complete add enough
ammonia to make it very strongly alkaline, and let it stand 6-12
hours. It can then be filtered, preferably on the pump, and washed
with equal parts of strong alcohol, 85-90 per cent., and water. N
pains are taken to detach the precipitate from the glass. When
the dish and precipitate are washed until the washings no longer
react alkaline, the filter and precipitate are brought back into the
beaker, or flask, a little water and a few drops of cochineal tincture

are added, and it is titrated. This is best done by adding an -

excess of standard acid at once, stirring so that all the precipitate
shall be wetted with it, and after it has stood a few minutes
measure back with standard alkali.

The results given below (mostly duplicated) indicate the degree
of accuracy to be expected.

Determined by use of Determined by the
ammonium molybdate. method just described.
Superphosphates, soluble phosphoric acid, 8.92-8.96 8.83-8.91
i " g G B 8.32
5 x " 11.89-11.95 11.83-11.95
A o # 5.14-5.08 5.07-5.11
i i i G TR e 6.68-6.84
i “ st 5.63-5.65 5.61-5.63
J total i 9.21-9.28 9.22-9.32
s i 4 10.70-10.72 10.76-10.87
* 8 L g 16.66-16.66 16.55-16.65
i ol 84 i 139420 uds 13.90-14.05
Hair manure, .... 'y 22810 LATR R RN
Boney Lot L Jesy i 4 21.90-21.90 21.87-21.75
ORI e i i 13.21-13.40 13.19-13.33
Mg LU e K 22.57-22.62 22.57-22.76
R S 3 i 21.90-21.90 21.87-21.756
Fish scrap, -..._. i i 6.17-6.27 6.17-6.28
Calculated.
Tricalcic phosphate with 6.44 per cent. water, 42.85 42.79
The above (0.5 gram) with 0.22 gram iron in
form ofiferric chloride, . iadiiivio o0 42.85 42.79

In the case of a few phosphatic materials rich in phosphoric
acid, larger discrepancies than any above given have been occa-
sionally encountered, and it is proposed to give them further
attention, although it is our impression that they were accidental
and do not invalidate the accuracy of the method.,

¥ Navassa superphosphates containing soluble iron and aluminum phosphates.
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1 This process requires less than half the time and labor necessary
or the molybdic method, is scarcely less accurate and appears to
g lly applicable.
f‘Pesgc:i:;:ri“(:l\?(:,st,ipgpations, not completed as yet,.lead us to hope t.hat
ammonium tartrate may be successfully substituted for atflmomulm
citrate for bringing precipitated or r('avert.ed phosphates 1n';o 80 u'-
| jon. This step would still further SL.mphf_'y the analyses o zupeld-
hosphates, since the entire phosphoru'z amd', soluble, f'everte an
oluble, could be quickly estimated in a single portion. .
Our investigations have also demonstrat'ed that while ammomo;'
: gnesium phosphate is totally insoluble in a very large excess o
mmonium tartrate, it is soluble in excess of ammonium mtrz}te,
nd when iron and aluminum are present, also in insufficient

pmonium tartrate.
CHEMICAL EXHIBIT.

. The collection exhibited at the State Fair at Hartf'ord by the
Experiment Station is intended toillustrate the cheml.cal compo-
0 of the various materials and products of our agriculture.
hibit contains:
'Sleé;:cimens of the fourteen CHEMI.CAL ELEMENTS ctut;
which all soils, manures, plants and ammal.s are I‘nad.e up, viz:
e seven meraLs, Hydrogen, Sodium, Potassium, Calcium, M'ag-
ium, Tron and Aluminum, and the seven NON-METALS, Chlorine,
ygen, Sulphur, Carbon, Silicon, Nitr(’)gep and Phosphorus.
 Of these elements, four ordinarily exist as gases, but all have
n reduced by cold and pressure to the liquid and even to the
d state. Chlorine has a yellow color, Hydrogen, Oxygen and
litrogen are colorless and undistinguishable by the eye {rom
: §mmon air.
- The exhibit contains:
2. Specimens of the commonly occurring MINERAL COM-
OUN DS of these fourteen elements, classified as follows: Oxrprs
nd Hyproxipes, those of non-metals including acids, those of
tals including alkalies and other bases. Ther.n .follow S.ALTS,
i Chlorides, Sulphides, Sulphates, Carbonates, Silicates, Nitrates
d Phosphates.
- The exhibit shows: _ :
* 3. The relative quantities by weight, and in case of gases '?h
antities by volume, according to which the elem.ents comb.me
emically, The element, Hydrogen, which enters into chemical
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;1]?;01; r;l:) ut:te sfr'nallest, quantity, is taken as the standard
ity d‘0 _one gram (=15.4 grains). The Com Unig ¢
: es, hy roxides and salts,—are represented in the Fundsis
bi}; ivrs)felg t (grams), w?uch result from adding togeth b
ng welghts of their elements. This feature C,f ik
furnishes visible illustration of the law, that che :
takes place only between simple and z');vara'abl e
matters that unite. i

The collection serves—

4. To give definiteness to the conception of the i '
:itjr?:?f.:v;l:}};r?};.w ﬁgure ) promine.antly in all intelli‘;r:t)lgli:ub‘?
ikl a:}ilgatflog a.nd exhaustion of soils, such ag “pot il

. A nitrogen,” “ammonia,”? « e g
Without we have opportunity to see these thi, ST, : i to the hellebore or is added to adulterate or
.I)recise composition and nature, their na ’fgs e . ekings : % .b il R
oy f, o mes can suggest hug .i,»lt, as is not improbable, can only be ned by
oty ir real .character, and serioug with hellebore of undoubted purity.

i g y arising 1n attempting to deal with them
HYdrogi)n SuTe.h e collection shows, for example, the elements,
i w,ei b;} ?rsaxl]d Oxygen, then the compound of thirty-twc;'
b T, s ool st steni oo
. nd of eighty of th i

Zx‘ges;x Zi ,.O-X}:fe? and tv&.ro of Hydrogen 5;2152’3 of Wixtlzgf iv::;l‘i :
commgcia:;radc(jj of gizliisidp:ree i“lph“ric T i

; . r S LN . . . 44
66: ac:d; Brown Oil of Vitriol, or 60° z:ilg’- v;:l;l gillaibVIXm'l(i 0; 1
50°. The labels state distinctly the compo’sition of eache;ndcihe(;r :

WHITE HELLEBORE.

itieg ] rticle, in @ powdered state, is in such large demand as an
t Prof. Brewer suggested the examination of a

‘e’ tha
jew to test its purity. The specimen was free

the colleats 3

ection

L combin ;tfonf, h a v1 :

tion | adulterants, as it yielded on burning but nine per

0porti 3

i the ash, of which 4.4 per cent. was silica and soil, insoluble in
f mineral matter are no greater than
e expected in a vegetable substance of the kind.

the microscope the powdered hellebore was seen to con-
ood deal of starch, but the tissues which characterize the
nary grains were not recognizable. Whether this

C()m

SITION OF A SAMPLE OF PARIS GREEN.

 of unknown manufacture, sold as “strictly pure” by
ay of Naugatuck, was sent June 10th, by J. B. Tolles,
Naugatuck Farmers’ Club.

composition of the sample is here compared with that of
ceto-arsenite of copper, and it is seen to approach the
y pure article as nearly as could be expected.

Aceto-arsenite

differences. Simil
- arly, the relatio .
acid and the three phO’s hatds of B ns of phosphorus, phosphorie of copper. ~ “Strictly pure Paris green.”
and nitre scid & p, es ot lime, those of Hitrogen, ammonia oot 25.01 24.97
thhee explained and, as far as may be, illustrated. oxide (white arsenic) - 58.60 55.19
The collection contains— J : el 16.39  undetermined  19.84
100.00 100.00

m:s.tlspff?ucn;r: of the ORGANIC COMPOUNDS (made up l
stitutz Plam: on’dHZd'rogen’ Oxygen and Nitrogen), which con- .
animal life :I‘han .mmal?’ or are products of vegetable and
Fang, ACI.DS es:e ar Ie{ :ll‘assgied as CARBHYDRATES, ALBUMINOIDS;
Albuncin, Ua’sein, ete., aie rii:i};;nzzg Sugars, Deatrin, Fibers

The exhibit finally displays— .
TI%Ile;lzs(JEU];E MATERIALS OF COMMERCIAT FER-
GYPSUM M, I L it Bowgs, Porasa SALTS
L b ABLA, t}SHES, Guanos, etc. These are illustrated bY

aracteristic specimens which are in many cases oanied DI
a more or less detailed chemical analysis, 0 :

PERPHOSPHATE PROVE A FATAL POISON?

 July T received=n package of a well-known superphos-
Dr. A. W. Bell of Moodus, who stated that three
£ his had been seriously ill after using it, and an exam-
lt for poisons was desgired. The circumstances were
4 About June 15th a father, with three sons, applied
te on a field of tobacco. The fertilizer was very dry,
indy and rainy. The father dropped the phosphate,
a strong, disagreeable smell, and blew into his face
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considerably.
e
afgl::;st:e;n. The. youngest set the plants, perceived
i ho at all sxck: Shortly after, the father was sei e
i}; % in the head, swelling of the ey'es and' face, nausea ¥ by
lasteg Zttc))ma;ch, al:id general soreness. The last, named : e Pal
out ten days before its dis T
i j 3 ] appearance. Nu
o fr(i)(ft.the l'll)ght ]Eg ?nd foot came on, which yielde(;n ::ess iy
1on, but the latter occasioned i b o
4 : oned intense pain.
tio(;am(:r 1Ilnore z?nd mf)re discolored, and finally rI;quiredThe foof
gweil- efpalflent died shortly after. The lads had t}?mputa-
§ ing of the face and eyes, wi in i o
; th .
diarrhea, but recovered. o AU dromach o8
The superphosphate recei
phate received by me had th
i i ' . e strong and i
it (;' (f)‘f Sliudge 'A.culz” 1. e., the oil of vitriol Wfich h;)?cuhar
it or.t e purification of crude petroleum. VVhethb bee'n
etrgle acid or the substances produced by its action oner .
IP;I anuf;t? .an.d .brought.by it into the superphosphate, in :}l‘]ude
o 1:16 1t 1s extensively employed, are capable of i)rod i
P a}(r:c ptoms a&bove described, I cannot say, having neveruung
Ofy ount of 1ill effects resulting from it, or from the h S?en
Ss.uperphosphates of which it is an ingredient n
resellrlllij;ome of the symptoms reported by Dr. Bell bear much
il isnce to those sometimes occasioned by arsenic, and si]:;e
il ;Le (iaonllﬂmon, though very small, ingredient of, the oil of
e Oresn thurope from the sulphur obtained in the roasting
, the superphosphate was carefi i
buIt no trac? of this poison was discoverede Y
i u:; 1§un(;t. impossible that putrescent animal matters. used in the
Andpinnt ;lng og superphosphates, may poison by thei,r inhalation
il ets}(la ays, when Paris green is used everywhere fOl:
admingur egWitZ potato bug., it might happen that its unsuspected
T s(;)me portion of the phosphate, or an accidental
1ts dust on the day when th
e
m.‘«:lg'rhhave been the real cause of these resultisphosphate riale
s 1? rf‘actsf of this case show that great caution is needful in the
it g oIfcommercml fertilizers. Their dust should never be
b I: éd entheyhare so dry as to rise readily in the air they should
e d Wi};h i roug to prevent it. Paris green especial’ly should be
eme care. The leaving of it around in barns or sheds

in open boxes or papers should not be permitted. In applying it
: .3

it is best ix with w
i ixedtzvrir;;;c m?h ater, and any small residues not used should
m moist earth and well covered in the oround
S .

The two elder boys covered, and some 1}y 2
ew

123

'1
i

A CASE OF SUPPOSED HORSE POISONING.

s August last, three horses belonging to Mr. Cyrus L. Barber,

Harwinton, Litchfield County, died in a manner that led to
that they were poisoned. The first symptom
swallow, from paralysis of the tongue,
d by loss of power in the jaws, rigidity
eneral paralysis, with conges-

guspicion
ced was inability to
ich was shortly followe

the walls of the abdomen, and g
of all the internal organs. In the last stages the animals

ared to be in extreme distress, with profuse perspiration;
e of them had spasms. The cases terminated fatally in one to

days.
The medical men
ted poisoning with one or several vegetable

- those of nua vomica.
n response to the application of D. C. Kilbourn, Secretary of

stchfield County Agricultural Society, the Station undertook
xamine the stomach, liver, and intestines of one of the horses
yoisons, and in August Mr. Jenkins tested the viscerse for the
eral poisons and for strychnine. Afterwards the assistance of
n. T. Sedgwick, Ph.B., Instractor in Physiological Chemistry
Sheffield School, was secured and he made a full examina-
r vegetable poisons according to the most recent methods.
work occupied several weeks in its completion, but no dis-
_evidence was obtained of the presence of any poisonous

e

who saw the horses thought the symptoms
alkaloids, prob-

the

reumstances pointed strongly to a certain person as the cause’
hese calamities, and shortly after the death of a fourth horse
iging to Mr. L. O. Bradley, a neighbor of Mr. C. L. Barber,
suspicions led to such demonstrations as caused the sudden

rture of the suspected person.
| reference to the ‘failure of the Station to detect the poison

in all probability was administered in these cases, I should
that there are many vegetable poisons, which have not as yet
sufficiently studied by the chemist to admit of identification,
‘mixed with the food and secretions of the stomach and
ines. This kind of investigation is extremely difficult and
nly be prosecuted to advantage by specialists who are able
vote their entire energies to the work.
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SUGAR BEETS.

The year 1878is complained of by Connecticut farmerg as
having been verjunfavorable to the root crops. This is Prob.
ably the reason why so fewsamples of sugar beets were sent us
for analysis and vhy those examined were mostly so deficient in
sugar. The folloving statement gives the result of the testing of

five samples. Tie per centage of sugar was determined by the

Polariscope. Forthe loan of an excellent instrument the Station
is indebted to th: kindness of W. M. Habirshaw, Esq., Chemigt
to the New YorkState Agricultural Society.

Specific |Percentage of :
Variety. ‘ Sent by gravity |sugar in the Averqgelw eight of
5 of juice. juice. e Took
L 1. H. Dickerman,
Toiperial Sager Beet'J ifount Carmel. | 1.0404 7.83 12 ozs,
J. J. Webb,
Unknown. | “Himden. ' | 1.0838 43 3lbs. 2 oz,
Lane’s Improved Im- I. L. Fairchild,
perial Sugar Beet. Bridgeport. 1.0319 6.50 21bs. 1oz
‘White Silesian Sugar . L. Fairchild,
Beet. Bridgeport. 1.0521 19.53 11b. 3 ozs.
White French Sugar . L. Fairchild, 11lb. 4 ozs.
Beet. ! Bridgeport. 1.0687 11.40 much withered.

MENHEADEN STATISTICS FOR 18%8.

In am indebted to H. L. Dudley, Esq., Sec’y, for the report of
the U. 8. Menhadn Oil and Guano Association for 1878, which
gives the following statistics for the Menhaden fisheries of the
Atlantic coast forthat year.

No. of factoriesin operation, _._...___.i. ... :_ .. 56
ool men-emilayed: L.l isu .y sa Ol EHETIEC 3,337
No. of sailing wssels employed, . ... - ....____.____ 279
No. of steam wssels employed, - .......___.________ 64
No.of' Sshicamlib:. woini ) o b eI b 761,779,250
Nogoft haorelsmeiprht N0 Rl i Ul 2,669,264
No. of ‘gallonsafiofl made!./.., ...l Ll Sl o © 3,809,233
No. of tons of eude guano or green scrap made,___._ 83,719
Amount of capiil invested, .. _._ ... ... $2,350.000
The number of fictories remains the same as in 1877. One more

steamer, nine mor sailing vessels, 706 more men, and $300,000
more capital, havebeen employed in 1878 than in the previous
year. The gain @ the amount of fish caught in 1878, over that
taken in 1877, was400,517 barrels, But 885 tons of guano (dried
scrap) were held by the manufacturers, Jan. 15, 1879,
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CONDIMENTAL CATTLE FOOD.*

XXIV. This article, prepared by the Congirggntal I;ggdfic(;.;
: i ia, is sold at $8.00 per
t street, Philadelphia, 1s s0 8.0 : .
N Ffl(::ls It i’s represented, when used in (fonllectlon with
| ‘;100 };;) feed. to secure “not only perfect digestion, but propez
41?;Aa,t,ion r;pid fattening, to save three-fourths the usual am(;)un
;d to i’ncrease the yield of milk on an average .about t re;
es ;)er day and to improve the quality,” etc., and is supporte
Lo usual testimonials. :
':ﬁsists chiefly of corn meal and bran. It fzontams gnox.lgh
sreck to give it a strong flavor of that aromatic seed, and 111 1 e-
j ontains some seeds like caraway in appearance, but smaller

. aste. Caraway, fennel, anise, ginger, ele-

2 “E iEStitutE Uf t
ne and Otvhel Sbllnlllallbs and tonics ha.ve been llSEd as con-
C(ltttle F OOd.

ts, and some of them may be present in this
, chemical analysis is as follows:

imental Equal Weights‘of
%.::’?lgmfzrcl)d. wheat bran and maize meal.

12.05

-”"—"-_"": gzg 3.55

B inoids o 191%82 1 .gg
L RS 5

Carbhydrates - -------- 63.45 6§gg

_______ 4.40°, A
A .100.00 100.00

composition of a mixture of equzf,l weights of Whe:g bra?
ze meal, such as were analyzed in .1877 (see last Report,
and 59), is given by way of comparison: ;
?Vx:}uzgz;f'lihge“‘,‘e congimerzrtal” as food is accordir}gly not far
00 per hundred pounds. Its value as a condl.ment,tcci)::-_
lly speaking, is the cost of the fe'nugreek, &e., it con and.
mgreek can be had of the druggist for 25 cents per pO:ll é
few pounds of it would be enough to make a hundre

i of corn meal-and bran “eondimental,” the total money-
of this article is probably less than $2.00 per .hundretll. pil
8 to the use of fenugreek and like aromatics in cattie 01(,) ;
n be no doubt that they are occasionally serviceable, uf
e place is as medicine, not as food. 1\/er La,ersi o
mstead, England, made a most thorough, practical tria o‘n
of condiments in feeding, and demonstrated that there

- * Accidentally omitted from the account of Feeding Stuffs.
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was no proﬁt in it. One of his trials was made on twe
(ten fed. with plain food, ten with condiment) and ol §hee
twenty-eight weeks, when the animals were slau htCOHtlnued
marketed. The extra cost of Jeeding ten sheep witi cere
was £3 14s., the result of the feeding being alike Witol:2
ment and with plain food.*
Mr. .Lawes has statedt that while sheep ate no more food
the st.unu]us of condiments than without, pigs did eat a ]under
quantity, but the pigs assimilated no more and got n b‘dl‘ger
from the increased consumption. i i
Other testimony to the same effect may be found in the aop
cultural journals of Great Britain, where condimental food o
extensively tested fifteen to twenty years ago. B

d?:}'nent
C()l']di‘

LAW CONCERNING SALE OF FERTILIZERS.
GENERAL STATUTES 0oF CONNECTICUT.

REvisiox or 1875.
Title 16, Chapter 15.

Skc. 15. Every package of fifty pounds or more of commercial
manure sold, or kept for sale, at over one cent a pound, unless
pr‘epa.red essentially from fish and sold as such, shall be ;narked
with its weight and the name and place of business of the manu-
facturer, or seller, and with a true analysis of the chemical elements
and their several amounts contained therein.

Skc. 16. The Secretary of the State Board of Agriculture may
procure the analysis of any fertilizer offered for sale, and prose-

cute. any persons who violate the provisions of the preceding
section. ¥

Title 20, Chapter 12.

1Sb:c. 5. Any manufacturer, or trader, who shall sell, or offer for
sale, any package containing fifty pounds or more of commercial
manure, r.lot; marked as required by law, or who shall affix thereto
a stamp, impress, or card, claiming that it contains five per cent-
mou:1 of any fertilizing ingredient than it does in fact, shall forfeit
ten dollars for each hundred pounds thereof so offered for sale.
A*.E{zpe'riments on the Question whether the use of Condiments increases the

ssimilation of Food by Fattening Animals, or adds to the Profits of the Feeder'

by J. B. Lawes, F.R.8., Edinburgh Veterinary Review, 1862.
t Journal Royal Agricultural Society of England, xxiii, p. 425.

dand-
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ACT ESTABLISHING THE CONNECTICUT AGRI-
CULTURAL EXPERIMENT STATION.

, it enacted by the Senate and House of Representatives in
 @eneral Assembly convened :

That for the purpose of promoting agriculture by
an institution is hereby

The Connecticut Agri-

. §poTIoN 1. _
tific investigation and experiments,
lished, to be called and known as

ral Experiment Station.
wo. 2. The management of this institution shall be committed

Board of Control, to consist of eight members, one member
selected by the State Board of Agriculture, one member by
State Agricultural Society, one member by the Governing
4 of the Sheffield Scientific School at New Haven, and one
ber by the Board of Trustees of the Wesleyan University at
ddletown, and two members to be appointed by the Governor
his State, with the advice and consent of the Senate. The
ernor of the State, and the person appointed as hereinafter
ided to be the Director of the Station, shall also be ex officio
ers of the Board of Control.
Skc. 3. After the appointment of the members of the Board
ntrol as aforesaid, said members shall meet and organize by
0ice from among their number of a President, a Secretary,
, Treasurer, who shail be elected annually, and shall hold
respective offices one year, and until the choice of their
ors. TFive members of said Board shall constitute a quo-
ereof for the transaction of business.
4. Said Board shall meet annually after the first meeting
f, on the third Tuesday in January in each year, at such
ice in the city of Hartford as may be designated by the Presi-
it of said Board, and at such other times and places, upon the
the President, as may be deemed necessary, and may fill
acies which ay occur irr the officers of said Board.
c. 5. Said Board of Control shall locate and have the gen-
anagement of the institution hereby established, and shall
a Director, who shall have the general management and
t of the experiments and investigations which shall be
ary to accomplish the objects of said institution, and shall
competent and suitable chemists and other persons neces-
0 the carrying on of the work of the Station. It shall have
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power to own such real anq bersonal estate gg may be Decogg
for carrying on its work, and to receive title to the Same |,
devise, or bequest, It shall expend all money

is established, and shall use for the same purpose the income fro
all funds and endowments which it may hereaftep receive fro
other sources, and may sue and be sued, plead ang be impleade
in all courts, by the name of The Connecticut Agriculturs] Expar.
iment Station. It shall make an annual report to the Legislat
which shall not exceed two hundred printed pages, of which
exceeding three thousand copies shall be printed, ]

“Sec. 6. The sum of five thousand dollars annually is hepgpy
appropriated to said Connecticut Agricultural Experimem, Sta.
tion, which shall be paid in equal quarterly installments t0 the
Treasurer of said Board of Control, upon the order of the Comp_;
troller, who is hereby directed to draw his order for the same-;?

surety to the Treasurer of the State of Connecticut in the sum of
ten thousand dollars, for the faithful discharge of his duties ag
such Treasurer,

shall hold office for one year, two of them for two years, and two
of them for three years; and at said first meeting they shall
determine by Iot which of said memberg shall hold office for oné
Yyear, which for two years, and which for three years. All k.
members of said Board thereafter chosen or appointed, except =

shall continue in office for the term of three years from the first
day of July next Succeeding such appointment,

“Sgec. 9. This act shall take effect from itg passage.

Approved March 2 18772





