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ce with the law establishing TrE CoNNEcTICUT
%MENT Station, the Board of Control here-
s Annual Report.

of the United States in 1887, passed an Act
as the Hatch Bill, appropriating the sum of
‘the States and Territories for the support of
s This Act is as follows:

'
1

experiment stations in connection with the
States under the provisions of an act approved
-two, and of the acts supplementary

%Me of Representatives of the
Congress assembled :
] in acquiring and diffusing
e e of the United States useful and practical infor-
megm connected with agriculture, and to promote
igation and experiment respecting the principles
tions of agricultural science, there shall be established,
sction of the college or colleges or agricultural depart-
~colleges in each State or Territory established, or which
fter be established, in accordance with the provisions
approved July second, eighteen hundred aud sixty-two,
An act donating public lands to the several States and
ies which may provide colleges for the benefit of agri-
ure and the mechanic arts,” or any of the supplements to

ultural experiment station :” Provided, That in any State
ory in which two such colleges have been or may be so
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established the appropriation hereinafter made to such State op
Territory shall be equally divided between such colleges, unlegg
the legislature of such State or Territory shall otherwise direct,

Suc 2. That it shall be the object and duty of said experi.
ment stations to conduct original resegrches or verify ex.
periments on the physiology of plants and animals; the diseases
to which they are severally subject, with the remedies for the
same ; the chemical composition of useful plants at their different
stages of growth; the comparative a:dvantages of rotative crop.
ping as pursued under a varying series of crops; the capacity of
new plants or trees for acclimation; the analysis of soils ang
water; the chemical composition of manures, natural or artifi.
cial, with experiments designed to test their comparative effects
on crops of different kinds; the adaptation and value of grasses
and forage plants; the composition and digestibility of the
different kinds of food for domestic animals; the scientific and
economic questions involved in the production of butter and
cheese; and such other reseaches or experiments bearing directly
on the agricultural industry of the United States as may in each
case be deemed advisable, having due regard to the varying con-
ditions and needs of the respective States or Territories.

Sec 8. That in order to secure, as far as practicable, uniformity
of methods and results in the work of said stations, it shall be
the duty of the United States Commissioner of Agriculture to
furnish forms, as far as practicable, for the tabulation of results
of investigation or experiments; to indicate, from time to time,
such lines of inquiry as to him shall seem most important 5 and,
in general, to furnish such advice and assistance as will best pro-
mote the purposes of this act. It shall be the duty of each of
said stations, annually, on or before the first day of February, to
make to the governor of the State or Territory in which it. is
located a full and detailed report of its operations, including a
statement of receipts and expenditures, a copy of which report
shall be sent to each of said stations, to the said Commissioner of
Agriculture, and to the Secretary of the Treasury of the United
States.

Skc. 4. That bulletins or reports of progress shall be published
at said stations at least once in three months, one copy of which
shall be sent to each newspaper in the States or Territories in
which they are respectively located, and to such individuals ac-
tually engaged in farming as may request the same, and as far
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the jon will permit. Such bulletins or re-
nD :] ::;3:1:2 of saitll) stations shall be transmitted
the United States free of charge fo; ‘postzt.ge,
h regulatious as the Postmaster-General may from time
?;b;(;r the purpose of paying the necessary expenses
’inveﬁt‘igat’ions and experiments .and printing and
e results as hereinbefore prescribed, the' sum of
“dollars per annum is hereby approPl'lated to
- specially provided for by Con.gress in the ap-
year to year, and to each Territory entitled un-
ons of section eight of this act, out 'of any money
proceeding from the sales of public lands, to be
ly payments, on the first day of January,
lober in each year, to the treasurer or other
d by the governing boards of said colleges to
he first payment to be made on the first day of
) hundred and eighty-seven ; Provided however,
first annual appropriation so received by any
t not exceeding onefifth may be expended in
ment, or repair of a building or buildings
f work of such station; and there-
, g five per centum of such annual
expended.
it shall appear to the Secretary of the
ual statement of receipts and expenditures
t a portion of the preceding annual ap-
 remains unexpended, such amount shall be deducted
ext succeeding annual appropriation to such station, in
 the amount of money appropriated to any station
 exceed the amount actually and necessarily required for
enance and support.
7. That nothing in this act shall be construed to impair
ify the legal relation existing between any of the said
and the government of the States or Territories in which .
respectively located. £
. That in States having colleges entitled under this sec-
e benefits of this act and having also agricultural ex-
nt stations established by law separate from said colleges,
tes shall be authorized to apply such benefits to experi-
S at stations so established by such States ; and in case any

a7 ey
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State shall have established under the provisions of said act of
'July second aforesaid, an agricultural department or experi-
mental station, in connection with any university, college or in-
stitution not distinctively an agricultural college or school, and

such State shall have established or shall ;hereafter establish a -

separate agricultural college or school, which shall have con-
nected therewith an experimental farm or station, the legislature
of such State may apply in whole or in part the appropriation by
this act made, to such separate agricultural college or school, and
no legislature shall by contract express or implied disable itself
from so doing.

Skc. 9. That the grants of money authorized by this act are
made subject to the legislative assent of the several States and
Territories to the purposes of said grants: Provided, That pay-
ment of such installments of the appropriation herein made as
shall become due to any State before the adjournment of the reg-
ular session of its legislative meeting next after the passage of
this act shall be made upon the assent of the governor thereof
duly certified to the Secretary of the Treasury.

Sgc. 10. Nothing in this act shall be held or construed as bind-
ing the United States to continue any payments from the Treas-
ury to any or all the States or institutions mentioned in this act,
but Congress may at any time amend, suspend or repeal any or
all the provisions of this act.

Approved, March 2, 1887.

On March 9th, 1887, the Governing Board of the Sheffield Sci-
entific School, the institution which by a Legislative enactment
dating back to 1863, was constituted “ The College for the bene-
fit of Agriculture and Mechanic Arts,” for the State of Connecti-
cut, voted to waive all claims to participation in the avails of the
Hatch Bill in favor of The Connecticut Agricultural Experiment
Station.

On May 18th, 1887, the General Assembly accepted the offer
of Congress and voted to divide the money received equally
between The Connecticut Agricultural Experiment Station and
a new Experiment Station, which was established in connection
with the Storrs Agricultural School at Mansfield. Here follows
the act of the General Assembly : :

Ll e Bl me e ods reicl Ly i

NT STATION. 5

NGRES
RAL EXPERIMENT STATIONS.
ssembly : SECTION 1. That this state ac-
s to the provisions of the act of congress, ap-
;nd, 1887, entitled “An act to establish agri-
, stations in connection with the colleges es-
al states, under the provisions of an act ap-
1862, and of the acts supplementary thereto.”
attached to the Storrs Agricultural School
erimental farm for the purposes specified
ed; and the trustees of that school and
o are hereby appointed to receive and ex-
‘moneys as may come to this state, under
act first mentioned.

control of the Connecticut agricultural
s successors in office is hereby appointed
alf of such moneys as may come t0

Congress in 1887, the “Hatch
eration of the Comptroller of the
; the money appropriated had not
by Congress,” as required by Sec. 5,
r legislation was requisite to enable
disbursements.

t he appropriations for the fiscal year beginning
 and this act was approved by the President on the
February. This act also amended Sec. 5 of the Act
removing the restriction of payments to money ‘ pro-
rom the sales of public lands,” and decreeing their pay-
ut of any money in the Treasury not otherwise appro-

scal year of this State, which closed June 30, 1888, was
two-thirds passed before any portion of the National
riation was realized. This unexpected delay, and the
! ti.és incident to it made it necessary to modify the work
tion during the early part of 1888. Special meetings of
'd were held in New Haven, Feb. 17th, and April 2d,

SIONAL APPROPRIATIONS
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to discuss the new conditions brought about by the action of
Congress. - ol

It has been a matter of no little solicitude to develop satisfac-
tory plans for the proper expenditure “of this addition to the re-
sources of the Station, Various proposals were presented to the
Board of Control, and it wa8 decided to establish a new Depart-
ment for the investigation of the Fungous Diseases of plants, more
especially those diseases which affect the crops of this State. The
desirability of taking up this line of investigation, with perhaps
that of injurious insects, has been frequently discussed by the
Board for several years, but the lack of means has heretofore
prevented. The National Appropriation now makes it possible,
and work has accordingly been undertaken. A new laboratory
building for this Department was begun, the walls were up and
the building enclosed before the termination of the fiscal year,
and it is now nearly complete.

The Station was fortunate in securing the services of Dr. Roland
Thaxter, a graduate of Harvard University, and late instructor
in Mycology at that institution. Dr. Thaxter began his connec-
tion with the Station in July, put himself directly in communica-
tion with some of our fruit growers and market gardeners, who
are suffering from the ravages of fungi, and is engaged in the need-

ful preliminary work of this department. Books and apparatus,
including a Zeiss microscope of approved construction have been
provided, and as soon a8 the heating arrangements, now making,
are finished, Dr. Thaxter will begin the culture of various injuri-
ous fungi, and make systematic observations and experiments on
their growth and habits, and on the methods of controling them.

Dr. Thaxter is now prepared to receive communications on the
subject of his department from citizens of the State, who are
hereby invited to make inquiries with regard to fungous diseases,
including all varieties of rust, smut, mildew, mould, blight, and
the like, and to forward to him specimens, concerning which any
information may be desired.

of collecting fertilizers were fully discussed. That the farmers
and gardeners should know just what commercial fertilizers are

fered for sale in the Stateis evident, and justice to the reputable
emands that the collection should be as complete and
as possible. The method pursued in 1887 was consid-
r than any before tried, and it was recommended to
B

At the annual meeting of the Board, in January, the methods

BEXPERIMENT STATION. T

1t is believed that the collection has been
hﬂy done this year than ever before. i
sort of the Treasurer is herewith appended. It exhibits
affairs of the Station for the fiscal year ending
‘and shows the amounts received from the several
. amounts spent for various purposes, what part of
paid from the National appropriation and what
yme receipts.

of the Director, which follows, in two parts, de-
Gfied detail the work of the station for the year
8.
is respectfully submitted.

WILLIAM H. BREWER,

Secretary.



REPORT OF THE TREASURER.

W, H. BREWER, @n account with the Connecticut Agriculturqgy
. Faxperiment Station. :°

For tHE FiscaL YEAR ENDING JUNE 30, 1888.

Balance from old account.... -__}???E;.I_P:r.s._;. .......... $ 3.89 - OF THE DIRECTOR'
From State Comptroller. ... .._._____... Pl SO EE ) R 8,000.00 AN k
RN I e ATTOR & s it ot i L i S G 7,500.00
STy o0 T R FI SEIR S B P RS R SRR 3,081.50 d i .
Va.rig’us other receipts __________________________________ 021.26 S Of tihe fertihzer 1aw, 3:S Weni_aiq ety
——— $18,606.15§ " purchasers of commercial fertilizers, a
EXPENDITURES. and labor of the working force of this
; State Ac’t.  U.8.Ac't. Total, s J : he collection and
R S T W A PRl $6,051.83 £3,427.50 $9,509.33 1 during the year in t
General Laboratory Expenses - - --coocaco. 783.02 858.87 1,641.39 | fertilizing materials.
The Establishment, Grounds, Buildings, Re- of commercial fertilizers legally
el oy SodRIE Rl L O S T SR SR O 470.72 Sl 470.72 year has been 140. The law requires
Gas.......... e e o 7412 14178 R15.90 ' Dblish annually, at least one analysis
R e e 66.00  66.00  132.00 el B <o waste
4L RSP RN s AN bk 650.75 ... 650.75 RS HOme mixed foii1Le
S e e YO0 15 T 100.15 number of fertilizer-analyses up to
DR e T A S e e 370.67 in duplicate and in almost all
T R R A e AT S s RS 116.54 65.00  181.54 suted by different chemists.
PaRbagRe. o Lt aun e L LS S EHBIS L I C s 156.39 s of the Station, Messrs.
i}ibra‘lry .--'1- i:li) ------------------------ R48.37 ;ié ;) 7 :i,é Zggi; i o G()'ld, of West Corn-
eotoploal LADYaTy:. b sene e ey St 0L e L / : o : <
M?cological Laborgtory ___________________________ 348.13  348.13 llages in the State and
Grass and Forage Investigation_ ... ......_. 804.64 oSS . 804.64 . also all cases where
Field Experiments. .o - -.--. cooeooeeeeeemne- 52.41 45420  506.61 eared not to be fully
Collecting Fertilizers . aeooo-ooocoeoeeeoooe 515.69 ... 575.69 pal 1 k
Traveling Expenses of the Board........_._. g e 57.16 ced have been or are now be-
Ngw Building ... sesnmemmemaseis e 568.46 1,499.54 2,068.00 WtHe “accessible American analyses
M laleone Condlen. - oianies neadn o N v 1 f_g_sig during the year have also
$11,099.91 $7,500.00 $18,599.91
Balance to new account - .. - .oooo_._-- 6.24

P e

$18,606.15

MEMORANDUM.—The year’s accounts were audited Sept. 13, 1888, by the
Auditors of the State Public Accounts. Certain analysis fees due the Station
at the close of the previous fiscal year ending June 30th, 1887, known et the
time or discovered later, have since been collected and the sums are placed i
this year’s receipts.

The analysis fees of some of the fertilizers known or believed to have beel
on sale (in the State) since May 1st, are not yet received by ‘the Treasurer, an
others will probably be reported. As heretofore, any collections that may
come from such sources will go into the new account.

WM. H BREWER, Treasurer.

as minutely examfined, for both organic and
ith negative results. This examination was

i al work required by the Dairy Commissioner
ﬁ&! been done at this Station, including examin-
es of suspected butter and 50 samples of
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About 30 partial analyses of milk have been made, chiefly in
testing methods of milk-analysis. i

The work done_and observations made in ronnection with the
Forage Garden are described on subsequent pages (Part 2).

About 150 specimens of grasses and sedges have been sent in
from all parts of the State, to be nanred and for information re-
garding their value, etc. y

Ten field experiments have been carried out, to test the rela-
tive value of various phosphates applied as a fertilizer to Indian

corn and potatoes, with the covperation of the following gentle-

men:
Robort ATKOIL o - & as swnsn sibn smmbilnobas g oeso Shaker Station.
6 O AnArews; Jlias sk oo d e e R R T New Britain.
W T BArtholomeW =/ £ s bati oo snecar s =nsmensine 00 Putnam.
WR B AL L L IO DB Ss e S S S Mystic Bridge.
P Rdwind oyt il bl N S dagi e e dE e anesnn i New Canaan.
CUR Tt SRR 2B LT R s e R TR Milford
TA Bnsantli foal L s see cRekLas s a s SR Suffield
T R R e e b D T Saybrook.

____________________________________ Columbia.

A single experiment on the growth of sorghum was conducted
by J. H. Dickerman, Esq., of Mt. Carmel.

An elaborate investigation on the effect of distance of plant-
ing on the quality and quantity of the maize crop has been made
with the cooperation of J. J. Webb, Esq., of Hamden.

The chemical and field work pertaining to these experiments is
described in detail in Part 2.

The Station has published and distributed in editions of 5000
copies, two printed Bulletins aggregating 25 pages. The object
of these Bulletins is to place in the hands of those concerned the
results of the Station work as promptly as possible.

As required by law, a package of each Bulletin is mailed to
every post-office in the State. 'The package is directed to the
_ postmaster, with a request to distribute to farmers. The number
sent will be increased, in any case, on application. The distribu-
tion of these Bulletins is of course optional with the postmaster.

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

The Bulletins are sent, also, to any citizen of Connecticut who
applies for them. Such application, as a rule, must be renewed
annually early in the year.

pERIMENT STATION. 34

of the Station will be furnished freely to ap-
< of Connecticut, 80 far as the limited editions
cher Bulletins, it has been decided to issue in De-
te account of the fertilizer analyses made during
, Part 1 of the Annual Report. P.art 2 ?f ?,he
ress at a little later date, because 1ts printing
@ﬂhyed till the results of the farm experl-
d and tabulated. ; j
.0 issued five Weekly Statements prmt‘;ed in
Dby the hektograph process and supph.ed as
goricultural press, and to Secretaries of
cultural societies.
on correspondence increases from year to
eleven months has involved the sending
tters and reports of analyses.
\tion has been visited by 2 larger num-
. and citizens than ever before. On
he Board of Agriculture was held at
hundred people were present.
oton, who had gerved the Sta-
eft to accept a position in the
on. Mr. R. S. Curtiss, Ph.B.
chemist in August. During
chemist to the Minnesota
ton, of Rutgers College, N.
Rhode Island, spent some time
hemselves with our methods of
lent in use at the Station having
during extreme cold weather, and being of a
or maintaining uniform temperature in the
heating apparatus has been put in which it
1 not only prove much more powerful, but also
nvenient and economical than that hitherto em-

e Chemical Laboratory, a very effective mill to
s for analysis, of the kind recommended by Prof.
e Saxon Experiment Station at Halle, has been
h the kind offices of Dr. A. T. Neale, of the New
The address of the manufacturer of this mill is
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’k:‘"

Grusonwerk, Magdeburg-Buckau, Prussia. To operate this mill

an Otto gas-engine has been set up, which also takes the place of
hand labor in pulverizing samples of fertilizers and performing
various other work.

The Chemical Laboratory is in pressing * need of enlargement,
and improvement. The small fund avajla.ble for its construction
six years ago, necessitated building it in the simplest manner
and on a too restricted scale of d'gmensions. It was foreseen
that it must soon become inadéquate and was planned with a
view to extension. The table-room has been too small already
for several years, so that much time is lost in putting together and
taking down combinations of apparatus that are almost con-
stantly required for various processes of analysis and which could
be placed permanently in position for use if the space were
available for that purpose. A large table with sink is needed
for the exclusive use of the Laboratory Assistant in cleaning
apparatus. Cases for containing and classifying Laboratory sup-

"plies, which now must be hunted for in the sampling rooms,
the attic, or the cellar, and two rooms—one for storing costly
instruments that are but occasionally used, and another as a
shop and repair room, are urgently demanded. Some im-
provements m our present laboratory are also requisite. A small
steam boiler, to supply distilled water and heat for evaporations
and drying baths, would advantageously and economically replace
our present arrangements, which were make-shifts at the outset,
are on too small a scale, inconvenient, and from long wear must
soon be replaced by something new. The mortar of the ventilat-
ing flues is so corroded by acid fumes that sand is constantly fall-
ing and endangering our analyses. These flues should be lined
with glazed tiles or pipes, both to save the work of the chemists
and to protect the chimneys themselves from ruin. I recommend
that the Legislature be asked to appropriate $10,000 to increase
the capacity of the Laboratory and to make the needed changes.
Such enlargement and improvement would enable our chemists

to accomplish a much greater apount of work and be a great
gain to all concerned.

——

y at its session in 1882 passed 2 Fez‘tilizer
o effect September 1, 1882, and Wh}Gh re-
vlace of all previous legislation on thls. sub-
] in force without any amendment. .Smce a
i provisions and penalties of this law 1s
or sell commercial fertilizers the law 18
ion is specially directed to the following

retail at ten dollars or more per
responsible for affizing @ correct
package frered, as well
‘package or lot sold or offered,

‘ sis fee of ten dollars for each
h the fertilizer contains or is claimed
JFACTURER OR IMPORTER ghall have
d shall have paid the fee. Sec-

f any fertilizer selling at ten
statement of composition.
filed with the Director of
W sample shall be depos-
. OR DMPORTER. Section 2.
pERSON in the State, who
tever kind or price shall
e Dircctor of the Experiment
tter shall deliver a sample for

a1s” that are applied to land, such as : Muriate
Sulphate of Potash and Magnesia, Sulphate of
Land Plaster), Sulphate of Ammonia, Nitrate
 of Soda, ete.—are considered to come under
ymmercial Fertilizers.” Dealers in these chemicals
1at packages are suitably labeled. They must also
the Station, and see that the analysis fees are duly
‘that the Director may be able to discharge his
ibed in Section 9 of the Act.
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fixed to all pack-
ﬁes and to go

th all lots.

Before sale cer-
tified copies of
statement, and
Seated Sample
to be_deposited
with Director.
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AN ACT CONCERNING COMMERCIAL FERTILIZERS.

GENERAL ASSEMBLY,
Januayy Session, A. D. 1882.

Be it enacted by the Senate and House of Representatives in
General Assembly convened =

Srcriox 1. Every person or company who shall sell, offer, or
expose for sale, in this State, any commercial fertilizer or manure,
the retail price of which is ten dollars, or more than ten dollars
per ton, shall affix conspicuously to every package thereof a
plainly printed statement, clearly and truly certifying the number
of net pounds of fertilizer in the package, the name, brand, or
trade-mark under which the fertilizer is sold, the name and
address of the manufacturer, the place of manufacture and the
chemical composition of the fertilizer, expressed in the terms and
manner approved and currently employed by the Connecticut
Agricultural Experiment Station.*

If any such fertilizer be sold in bulk, such printed statement
shall accompany and go with every lot and parcel sold, offered,
or exposed for sale.

Skc. 2. Before any commercial fertilizer, the retail price of
which is ten dollars, or more than ten dollars per ton, is sold,
offered, or exposed for sale, the manufacturer, importer, or party
who causes it to be sold, or offered for sale, within the State of
Connecticut, shall file with the Director of the Connecticut Agri-
cultural Experiment Station two certified copies of the statement
named in section ome of this act, and shall deposit with said

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

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

The per cent. of soluble and reverted phosphoric acid may be given separately
or together, and the term ‘‘available” may be used in addition to, but not
instead of soluble and reverted.

Insoluble phosphoric acid may be stated or omitted.

In case of Bone, Fish, Tankage, Dried Mest, Dried Blood, etc., the chemical
composition may take account of the two ingredients: Nitrogen, Phosphoric Acid.

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

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

. EXPERIMENT STATION. 15
d glass jar or bottle containing not }ess tha.n one
» fertilizer, accompanied by an affidavit that it is a
sample thereof.*

‘:ﬂ:nfacturer, importer, agent, or seller of any
ilizer, the retail price of which is ten dollars or
dollars per ton, shall pay on or l?efore thfa first of
to the Director of the Connecticut Agricultural
‘an analysis fee of ten dollars for each of t}')e
st contained or claimed to exist in said fertil-
whenever the manufacturer or importer shall
rein required for any persons acting as agents
nanufacturer or importer, such agents or
uired to pay the fee named in this section.

in this State who sells, or acts as local
any commercial fertilizer of whatever kind
r at the time of becoming such seller or
ctor of the Conmecticut Agricultural
name, residence, and post-office address,
of said fertilizer, with the name and
er, importer, or party from whom such
all, on demand of the Director of
riment Station, deliver to said
s of any such fertilizer or
for sale by said seller or

offer, or expose for sale,
ized leather, raw, steamed,
‘ r or as an ingredient of any
vithout explicit printed certificate of the
» be conspicuously affixed to every package
nure, and to accompany and go with every
same.

ples sent in accordance with section two is discretionary
‘samples are intendedfor preservation as manufacturers’

fands “the fertilizing ingredients” to be those whose

analysis is necessary for a valuation, viz: Nitrogen, Phos-

. The analysis-fees m case of any fertilizer will therefore

thirty dollars, according as one, two or three of these
1 or claimed to exist in the fertilizer.

ts, samples and analysis-fees, the Station will issue

- with the law.

Analysis Fee to
be paid annually
on or before
May 1st.

Yearly Re-
port_to Station
of Dealers ! or

Agents.

Leather.



Fish-guano, &c

ines.

Fertilizers for
rivate use.

Director's du-
ies and author-
ty.

Julletins.

Repeal of for-
ner acts,
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Suc. 6. Every manufacturer of fish guano, or fertilizers of
which the principal ingredient is fish or fish-mass from which the
oil has been extracted, shall, before manufacturing or heating the
same, and within thirty-six hours {from the +time such fish or mass
has been delivered to him, treat the same with sulphuric acid or
other chemical, approved by the diréctor of said experiment
station, in such quantity as to arrest decomposition: provided,
however, that in lieu of such treatment such manufacturers may
provide a means for consuming all smoke and vapors arising from
such fertilizers during the process of manufacture.

Skc. 7. Any person violating any provision of the foregoing
gections of this act shall be fined one hundred dollars for the first
offense, and two hundred dollars for each subsequent violation.

Skc. 8. This act shall not affect parties manufacturing, import-
ing, or purchasing fertilizers for their own private use, and not to
sell in this State.

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

Sec. 10. The director of the Connecticut Agricultural Station
shall, from time to time, as bulletins of said station may be
issued, mail or cause to be mailed two copies, at least, of such
bulletins to each post-office in the State.

Skc. 11. Title sixteen, chapter fifteen, sections fifteen and six-
ceen, and title twenty, chapter twelve, section five of the general
statutes, and chapter one hundred and twenty of the public acts
of 1881, being an act concerning commerc1al fertilizers, are hereby
repealed

Suc. 12. This act shall take effcct on the first day of September,
1882.

&

It will be noticed that the State exacts no license tax either for mfaking or
dealing in fertilizers. For the salety of consumers and the benefit of honest
manufacturers and dealers, the State requires that it be known what is offered for
sale, and whether fertilizers are what they purport to be. With thisobject in
view the law provides, in section 9, that all fertilizers be analyzed and it requires

the parties making or selling them to pay for these analyses in part; the State
itself paying in part by maintaining the Experiment Station.
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} OF THE FERTILIZER LAW.

have paid Analysis Fees as required by
Fertilizers for which the fees have been

nding May, 1889.

Brand of Fertilizer.

High Grade Ammoniated Bone Super-
phosphate.

Lion Brand Fish and Potash.

Pure Raw Bone.

 Victor Phosphate.

.| A. A. Ammoniated Superphosphate.
| Potato Fertilizer.

- | Corn Fertilizer.

| Strictly Pure Ground Bone.

(’lﬂtor Pomace.

- Stoqkbndge Grain Manure.
BV ) Forage Crop Manure.
s Vegetable Manure.
!ﬁwker’a Hill and Drill Phosphate.
|18 Ammouiated Dissolved Bone.
: ‘Fish and Potash.
Pure Dry Fish.

's Gomt)lete Manure for Potatoes

Manure for Top
and Grain,

and Pm:aah Anchor Brand.
ot ¥  Triangle A Brand.

“Bay State Fertilizer.
Unicorn Ammoniated

King
Great
L

Superphosphate.
hilip Alkalme,ﬂugnop &
Pet % Fertilizer,
‘ "

Potato Fertilizer,
Bxcelsior Red Brand Fertilizer.
% lkgluée %one
i rade Am i
ghos S moniated Bone Super-
| Ground Bone.
Fish and Potash.
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Firm.
Coe, Russell, Tremley, N. J.

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

Crocker Fertilizer & Chemical Co., Buf-
-falo, N. Y.

"

y

Cumberland Bone Co., Portland, Me.

L. B. Darling Fertilizer Co., Pawtucket,
;!

1B
R.

Davidge Fertilizer Co., 121 Front St.,
N

Dawley, T. R., Griswold, Conn.
Dickenson, D. B., Middle Haddam, Conn.
Downs & Griffin, Derby, Conn.

Great Hastern Fertilizer Co., Rutland,
Vt.

Kelsey, E. R., Branford, Conn.

Lister's Agricultural Chemical Works,
Newark, N. J.

Luce Brothers, Niantic, Conn.

Mapes’ Formula and Peruvian Guano
Co., 158 Front St., N. Y.

C. Meyer, Jr., Maspeth, Long Island.

Miles, G. W., Agent for John Guyer,
Milford, Conn.

Miller, G. W., Middlefield, Conn.

Brand of Fertilizer.
Ammoniated Superphosphate.

Peter Cooper’s Bone Dust.

v

Ammoniated Bone Superphosphate.
Potato, Hop and Tobacco Phosphate.
Queen City Phosphate.

Pure Ground Bone.

Superphosphate No. 2.

Cumberland Superphosphate.
Seeding Down Fertilizer.

Darling’s Animal Fertilizer.
# Extra Bone Phosphate.
4 Pure Fine Bone.

Davidge’s Potato Manure.
5 Special Favorite.

Baugh’s Twenty five Dollar Phosphate.
Ammoniated Bone Phosphate.
Ground Bone.

Great Eastern General Fertilizer.
Vegetable, Vine and Tobacco Fertilizer.

Fish and Potash.

Lister's Standard Phosphate.
Ammoniated Dissolved Bone.
Special Potato Manure.
Special Corn Manure.
Ground Bone.

Dry Ground Fish Guano.

Potato Manure.

Corn Manure.

Complete Manure for light soils.
t W seA Brand,
@ ¢ for general use.

| Fine Bone Dissolved.

Tobacco Manure, Conn. Brand.
” ¥ Wrapper Brand.
Fruit and Vine Manure.
Peruvian Guano.
Grass and Grain Spring Top Dressing. '

Acme Fertilizer No. 1.
Wl vy No. 2. L
“  Potato Fertilizer.

Fish and Potash, Fish Brand.
I. X. L. Ammoniated Bone Superphos-
phate. i

Flour of Bone Phosphate.
Pure Ground Bone.

ENT STATION. 19

Brand of Fertilizer.
Standard Phosphate.
Ammoniated Dissolved Bone.
Pure Bone Meal.

Standard Superphosphate.

; Ot Chittenden’s Complete Fertilizer.
b

Ammon’d Bone Phosphate
'y Fish and Potash.
& Ground Bone.

Cereal Fertih’zer.'
Cecrops Fertilizer.

| Fish and Potash.

Orient Complete Manure.

| Pure Ground Bone.

niated Bone Superphosphate.
to Fertilizer. -

%; Corn.

g mne and Potash

s Hubbard Co’s Complete Po-
and Tobacco Manure. . %

Sanderson’s Mixed Formula,
‘Blood, Bone and Meat.
| Ground Bone,

| Dissolved Bone Black.

Sulphage of Potash. -
 Muriate of Potash.

| Sulphate of Ammonia,

Nitrate of Soda.

i Svﬁft Sure Superphosphate.

“  Bone Meal.

Soluble Pacific Guan
Fish and Potash,

- ' Cotton Hull Ashes.
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Sperry & Barnes, New Haven, Conn.
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Brand of Fertilizey.
Dried Blood and Meat.

Standard Fertilizer Co., 1184 Milk St., | Standard Superphosphate.

Boston, Mass.

St. Louis Lead & Oil Co., St. Louis, Mo.,
by Olds & Whipple, Hartford, Conn,

" St. Louis Lead & Oil Co’s Castor Pomace,

.

Thompson & Edwards Fertilizer Co.:f Pure Fine Ground Bone.

Union Stock Yards, Chicago, Ill.
Wilkinson & Co., 52 and 54 William St.,
N Y.

Williams & Clark Co., Cotton Exchange
Building, Hanover Square, N. Y.

Economical Bone Fertilizer.

Americus Pure Bone Meal.
Royal Bone Phosphate.

Americus Brand Tobacco and Onion Fer-

tilizer.
Americus Brand Potato Fertilizer.

Americus Ammoniated Bone Superphos-

phate.
Williams & Clark Co’s Potato Phosphate

21

_the Station makes two classes of analy-
i g materials : the first for the benefit
the public generally; the second for
rers and dealers. Analyses of the
and the results are published as
le for the guidance of purchasers
second class are charged for at
are not published in a way to
ivate use. The Station how-
to use at discretion, for the
‘in its laboratory, and in no
will work against the public

have been analyzed. Of

| Q Fllwood, of Green’s
agents of this Station,
ilizers in all parts of

144

3 thes&z geﬁtlemen, who employed the
Is described on page 91 of the Report

bsequent pages, explanatory of the sampling
‘ 4, with a few appropriate alterations, from the
appears to be necessary for the use of readers



P
22 -THE CONNECTICUT AGRICULTURAL

TMENT STATION. 03

U o stock the sample is taken.
Tmples of his own stock, the witness
aid will be required.

ortance the Station may send its Agent

In this way one or more samples were secured of nearly every
brand of fertilizer which is offered for sale within the State,
When several samples of a single brand -were drawn in different,
parts of the State the analysis was performed, not on any single
sample, but on a mixture made of an equal weight of each of the §
several samples. - Thus, it is believed, the average composition of
the goods is more fairly represented than by the analysis of single
samples. I

The Station agents are instructed when drawing samples, in
every case to open at least three packages of each brand, and if
the number of packages is large, to take a portion from every
tenth one, by means of a sampling tube, which withdraws a sec-
tion or core through the entire length of the bag or barrel.

The greatest care is necessary in sampling fertilizers so that the.
small sample taken shall accurately represent the whole stock.
from which it is drawn.

As a rule the Station will not analyze samples—

1. From dealer’s stock of less than one ton.

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

*3. From stock which evidently is improperly stored, as in
bags lying on wet ground or exposed to the weather, ete.

The Station desires the codperation of farmers, farmers’ clubs
and granges in calling attention to new brands of fertilizers and
in securing samples of all goods offered for sale. All samples
drawn by other than Station agents are understood to be'taken in
accordance with the printed instructions which the Station sup-
plies to all applicants. Here follows a copy of these instructions.

ypriNG COMMERCIAL FERTILIZERS.
i

e large papers, and for each sample a
¢ holding about one quart that can be
oan and dry. .
| and unbroken packages, or if there
nth package, and mix well together
" pth; take out two cupfuls from
ns of each package, pour them
a paper, intermix thoroughly
of moisture, fill the can or box
¢ securely on the outside of the
ing letter or mark (which is to
Sample” as sampler’s mark),
Experiment Station, New

least three packages and
ption of Sample.”
uld always be bottled,
out completely be-

GraTurTOoUs ANALYSIS OF COMMERCIAL FERTILIZERS. ’ KS ON SAMPLING.

To insure justice to manufacturers, dealers and consumers alike,
the Station will make gratuitous analyses of Commercial Fertil-
izers only on samples taken by the Agents of the Station, or on
such other samples as are fully described on the Station Forms
for Description and taken in accordance with the Station Instruc:
tions for sampling, and furthermore are properly autkenticated
by the certificate of the person drawing the sample, and*in addi-
tion the witness, either

1. Of a Selectman ;

2. Of an Officer of a farmer’s club, grange or local agricultural

society ; or ‘

les, such as ground bone, there is liable
varse and fine parts on handling. Moist
or common barrels may become dry on
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The quantity sent should not be too small. When the materia] s of valuable ingredients which the fer-
is fine and uniform, a pint is enough, but otherwise and especially

in the case of ground bone, which must be mechanically analyzed, ‘ Nitrogen ... ------
the sample should not be less than one quart. SRS horic Acid . - - ------- -t - (Ammonia .- -- ---- )
It is important that samples for analysis should be taken at the R ”) P tash e L

time when the fertilizer is purchased, and immediately dispatcheq
to the Station. Moist fish, blood or cotton seed meal will soon
decompose and lose ammonia, if bettled and kept in a warm place,
Superphosphates containing much organic nitrogen will suffer re.
version of their soluble phosphoric acid under similar circumstan.
ces. Most of the moist fertilizers will lose water unless tightly
bottled, but some of the grades of potash salts will gather mois-
ture from the air and become a slumpy mass if not thoroughly
protected.

Samples as to whose authenticity or fairly representative charac-
ter there is any reasonable doubt, the Station will not analyze.
The Station reserves the right to reject samples taken from less
than half a ton of stock or those drawn from goods that have been
wintered over from last year.

Send with each sample any printed circular, pamphlet, analysis
or statement that accompanies the fertilizer or is used in its sale.

TAKING THE SAMPLE.
that the accompanying sample
from full packages,and in accord-
ons for Sampling and to the best
irly represents the stock from
ck when sampled was prop-
T also certify that the fore-

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

DESCRIPTION OF SAMPLE.

Station No.._..___ Riecld at’ Station i sl i e , 188

Each sample of Commercial Fertilizer sent for gratuitous analy-
sis must be accompanied by a Description made by filling out
legibly and as fully as possible, the blanks that follow :

Diate of ‘taking thin samples (2l DEHESREIC G000 0 LEEY
18 it stated to be fresh stock®.L .. LU Uil Lol +
Dealer’s cash price per ton or hundred, bag or barrel .. ____._ ) AP
Selling weight claimed for each package weighed ... __.... ...
Actual weights of the several packages opened .. ... ... _____._.
Number of packages from which the sample was taken._______.

\
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On receipt of any sample of fertilizer from the open market, e wiwG THE ANALYSIS OF FERTILIZERS AND
the filled out “¥orm for Description ” which accompanies it ig TION OF rHER ACTIVE INGREDIENTS.
filed in the Station’s Record of Analyses, and remains there as g : )
voucher for the authenticity of the sample and for the fact that it
has been taken fairly, or, at least, under suitable instructions. It
is thus sought to insure that manufacturers and dealers shall not
suffer from the publication of a’n‘alyses made on material that
does not correctly represent what they have put upon the market,

The “Form for Description,” when properly filled out, also,
contains all the data of cost, weight, etc., of a fertilizer which
are necessary for making, with help of the analysis, a valuation
of its fertilizing elements, and estimating the fairness of its
selling price. Neglect to give full particulars occasions the
Station much trouble, and it is evident that want of accuracy in
writing up the description may work injustice to the manufac-
turers or dealers, as well as mislead consumers. It is especially
important that the brand of a fertilizer and its selling price
shall be correctly given. The price should be that actually
charged by the dealer of whom it is bought, and if the article be
purchased in New York or other distant market, that fact should
be stated, and the cost at the nearest point to the consumer, on
rail or boat, should be reported also.

In all cases, when possible, ton prices should be given, and if
the sale of an article is only by smaller quantities, that fact
should be distinetly mentioned.

Samples are analyzed as promptly as possible in the order in
which they are received. As soon as an analysis is completed a
copy of it is sent to the party who furnished the sample and also
to the manufacturer, in order that there may be opportunity for :
explanation or protest, if desirable, before the results are pub- it is produced, by acting on
Siahed i the Bullétin. ” ph tes, with diluted sulphuric acid

With the analysis there is sent to the party furnishing the sam- ' ncorporated with the soil it gradually
ple a printed page of “Explanations,” intended to embody the | c acid.

.

REVISED.

—_—

most rare, and commercially, the most valuable

d universally abundant in the common
effects in nourishing vegetation are as yet
" i
the nitrogen of animal and vegetable
jcally united to carbon, hydrogen and
" organic nitrogen, as those of blood, flesh
active as fertilizers; others, as found in
atively slow in their effect on vegeta-
are chemically disintegrated.
witrie acid (N,0,) are results of the
n the soil and manure heap, and con-
forms. They occur in commerce
monia, the latter in nitrate of soda.
s of pure sulphate of ammonia con-
s of pure nitrate of soda also

1, the least abundant and most
\ which it always exists in the
> of calcium, iron, and aluminum,
he form of phosphoric acid.

‘phosphoric acid or phosphates
t is the characteristic ingredi-

principles and data upon which the valuation of fertilizers is - ‘Jw @r ec‘ipitami‘l) Phosphoric acid means
based. . acid that was once easily soluble in water,

change has become insoluble in that liquid.

term signifies the phosphoric acid (of various

y taken up by a strong solution of am-

s therefore used in analysis to determine
d phosphoric acid” implies phosphates
ed by crops. .

These Explanations are essential to a correct understanding of
the analyses that are given on subsequent pages, and are, there-
fore, reproduced here, as follows : '
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Recent investigation tends to show that soluble and reverteq

phosphoric acid are on the whole about equally valuable as plant.
food and of nearly equal commercial value. In some cases,
indeed, the soluble gives better results on crops, in others the re.
verted is superior. In most instances there is probably little to
choose between them. 4

Insoluble Phosphoric acid implies various phosphates not soluble
in water or ammonium citrate. In some cases the phosphoric aciq
is too insoluble to be readily available as plant food. This ig
especially true of the erystallized green Canada Apatite. Bone-
black, bone-ash, South Carolina Rock and Navassa Phosphate
when in coarse powder are commonly of little repute as fertilizers
though good results are occasionally reported from their use,
When very finely pulverized (“floats”) they more often act well,
especially in connection with abundance of decaying vegetable
matters. The phosphate of calcium in raw bones is nearly insol-
uble, because of the animal matter of the bones, which envelopes
it; but when the latter decays in the soil, the phosphate remains
in essentially the “reverted” form. The phosphoric acid of
“Thomas-Slag ” and of “ Grand Cayman’s Phosphate” is freely
taken up by crops.

Phosphoric acid in all the Station Analyses is reckoned as
“ Anhydrous phosphoric acid” (P,0,) also termed among chem-
ists, phosphoric anhydride, phosphoric oxide, and phosphorus
pentoxide.

Porassium is the constituent of Fertilizers, which ranks third
in costliness. In plants, soils and fertilizers, it exists in the form
of various salts, such as chloride (muriate), sulphate, carbonate,
nitrate, silicate, etc. Potassium itself is scarcely known except
as a chemical curiosity. :

Potash signifies the substance known in chemistry as potassium
oxide (K,0), which is reckoned as the valuable fertilizing ingre-
dient of “potashes” and “potash salts.” In these it should be
freely soluble in water and is most costly in the form of sulphate,
and cheapest in the shape of muriate (potassium chloride).

The Valuation of a Fertilizer, as practised at this Station, con-
sists in calculating the retail Trade-value or cash-cost (in raw
materials of good quality) of an amount of nitrogen, phosphoric
acid and potash equal to that contained in one ton of the fertilizer.

Plaster, lime, stable manure and nearly all of the less expensive
fertilizers have variable prices, which bear no close relation to

IT STATION. 29

guanos, superphosphates and .sim-
o $60 per ton are paid, depend chleﬂ?r
e t‘-hree substances, nitrogen, phosphoric

are comparatively costly and steady in

per pound of these ingredients is reckoned
ices of the standard articles which fur-

the reasonable price to pay for
1 add to the Tradevalue of the above-
margin for the expenses of manu-
venience or other advantage inci-

¢ retail cost in market, per pound,
of nitrogen, phosphoric acid and
land, New York and New Jersey

Cts.
per 1b.

o TR 114

PR e on Ll 16
blood, cotton-seed meal

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

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

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

‘on of Ammonium Citrate, sp. gr. 1.09, in
fion once in five minutes. Commonly called
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These Trade-values were agreed upon by the Experiment sta-
tions of New Jersey, Massachusetts and Connecticut, for use ip
their respective States during 1888. They are the average prices
at which, during the six months preceding March last, the respec.
tive ingredients were retailed for cash, in our large markets, in
those raw materials which are the regular source of supply. They
also correspond to the average wholesale prices for the six months
ending March 1st, plus about 20 per cent. in case of goods for
which we have wholesale quotations. The valuations obtained by
use of the above figures will be found to correspond fairly with the
average retail prices at the large markets of standard raw mate-
rials, such as:

agree that the average cost of
cartage ranges from $3.00 to $4.50

pm:iee of Ammoniated Superphos-
the average valuation was $28.70,
vance of 20.3 per cent. on thfa val-
st of the fertilizing elements in the

B!

res the average cost Was $39.47, the
“the difference $5.48, or 16.1 per

R, .

a Fertilizer We multiply the pounds

ade-value per pound. Wethus

Sulphate of Ammonia, Dry Ground Fish, -al ingredients, and adding
Nitrate of Soda, Bone and Tankage, N A

valuation per ton.
Dried Blood, Ground So. Carolina Rock, [ ﬂ - 'Bifp;e d into four grades
Azotin, Plain Superphosphate, e}s &1, £ each grade by
Ammonite, ‘ Muriate of Potash, en-value O g

Sulphate of Potash. ) b’y Kb per i ofench
plying it by the trade-
ade, and taking this final
p the separate values
the values of each

2d, the total is the

TrADE VALUES IN SUPERPHOSPHATES, SPECIAL MANURES AND
Mixep Ferriizers or HicHE GRADE.

\

The organic nitrogen in these classes of goods is reckoned at
the price of nitrogen in raw materials of the best quality.

Insoluble Phosphoric Acid is reckoned at 3 cents, unless found
to be from rock phosphate. In this latter form Insoluble Phos-
phoric Acid costs but 2 cents per pound. Potash is rated at 4%
cents, if sufficient chlorine is present in the fertilizer to combine i
with it to make muriate. If there is more Potash present than i stiper ton A ho valo-
will combine with the chlorine, then this excess of Potash is reck- , e ?f A Purchase.

d it 53 aerte s f t twm?vand selling prices of a number

one i k i

In most cases the valuation of the Ingredients in Superphos- GMI BRI whioh s the best
phates and Specials falls below the retail price of these goods.
The difference between the two figures represents the manufac-
turer’s charges for converting raw materials into manufactured
articles. These charges are for grinding and mixing, bagging ©r
barreling, storage and transportation, commission to agents and
dealers, long credits, interest on investment, bad debts, and finally,
profits.

ly what is the form of nitrogen,
al condition of a fertilizer is an item whose
 be rightly expressed or appreciated.
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For the above first-named purpose of valuation, the trade.
values of the fertilizing elements which are employed in the com.
putations should be as exact as possible, an@ should be frequently
corrected 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 valua-
tions are deduced from different data.

Experience leads to the conclusion that the trade-values adop-
ted at the beginning of a year should be adhered to as nearly as
possible throughout the year, notice being taken of considerable
changes in the market; in order that due allowance may be made
therefor. .

The Agricultural value of a fertilizer is measured by the bene-
fit 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, etc., have a high agricultural value which is re-
lated to their trade-value, and to a degree determines the latter
value. But the rule has many exceptions, and in particular in-
stances the trade-value cannot always be expected to fix or even
to indicate the agricultural value. Fertilizing effect depends
largely upon soil, crop dnd 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 gen-

eral and probable manner.

CLASSIFICATION OF FERTILIZERS ANALYZED.

The fertilizers and manurial waste produects analyzed at the
Station laboratory from November 1st, 1887, to November 1st,
1888, were as follows :

RAW MATERIALS COMMONLY USED IN MIXED FERTILIZERS.

1. Containing Nitrogen as the Chief Valuable Ingredient.
Nitrate of Sodalzhyt2=toe SRSNEETGIRARTE L 1 Sl L LRI
Sriphate of Ammenia s S 3 7S 2O MU S N SR e LU L RN
Clatton Saed) Meoalls s S Seuu It Xl S SRS S R LI oL e .
tanfor Pomidcer ol S EREL JERMEDN iR St ol Sora 20 RECBERS

D WO R O

B

*d in Chili and purified there before ship-
| ahfmt 16 per cent. of nitrogen, equiva-
nitrate of soda. It contains besides
re. The usual guarantee is ,
valent to 15.8 per cent. of nitrogen,

.

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

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

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

g o G SRS R R

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

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

3 96 per
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2198, Sold by the Rogers & Hubbard Co., Middletown, guar.
antee 98.75 pure nitrate of soda.

} inning to remove the
2176. Sold by L. Sanderson, New Haven, guarantee 19-3¢ after ginning

1l which hulls or decorticates it.

i \Iif* a the oil is expressed by hydraulic

N ANALYSES. Sthe niiee from the presses is used as a cattle

£l P TR S AL R AL #rany P 1 T} lls are burned for fuel in the oil

Salt (sodium chloride) .- - - o----- R 23 33 ntain from 20 to 30 per cent. of

Sulphate of soda. .- .aco.--- AP R LI CIUGE TR .21 .16 a fertilizer.
Pure nitrate of 8008 . _.l---liz les ooooooao. 99.21  98.66 » Harmon. Suffield. Sampled and sent by
100.00  100.00 -4l
uffie and sent b

Contains Mitrogen - - .- coocacocooiamaen - 16.37 16.28 S Sampled ¥

O Dl BN -y o < e A S w2 i 3 $52.00  50.00 Co., Boston. Sampled and sent
Nitrogen costs per pound. ... 15.9 cts. 15.4cts. k bought by him.

f R. H. Ensign, Simsbury.
SULPHATE OF AMMONIA.

This article, now manufactured on a large scale as a by-product
of gas-works, usually contains over 20 per cent. of nitrogen, the
equivalent of from 94 to 97 per cent. of sulphate of ammonia,
The rest is chiefly moisture, The usual guarantee is 25 per cent.
of ammonia which is equivalent to 20.6 per cent. of nitrogen, buf
commercial sulphate of ammonia commonly contains less than o
that quantity. A

2170. Sold by L. Sanderson, New Haven. Sampled and sent : Nﬂlﬁ 2244 2253
by J. J. Webb, Hamden. 123 142 1.20

9913. Made by C. Meyer, Jr., Maspeth. From stock bought: dadne
by G. F. Platt, Milford, for home mixtures. gogi
9917. Made by C. Meyer,Jr. From stock bought and sampled 25.00 25.00
by C. T. Merwin & Son, Milford. SRRl o
9930. Made by C. Meyer, Jr. From stock bought and : 127 13.2 119
sampled by Dennis Fenn, Milford. 7 B s o
ANALYSES, ' i
een
a170 2213 2217 2230 JRETS PO nonoce
Nitrogen .- ----emam---nn- 20.02 20.15 20,12 20.02 .
Equivalent AMMONiA . aac caua 24.30 24.46 24,42 24.30
____________ 0. .60% 71.60% .60% S T
Cost per ton__ - $70.00 71.60 1.60 11.60 or cake of castor beans from which

Nitrogen costs per pound, 17.5 cts. 17.8 cts. 17.9 cfs. 17.7 cté trac pressure,

# Ton lots in Milford. Lead and Oil Co, Sold by Olds

gt
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224%. Made by H. J. Baker & Bro., 215 Pearl St., N. Y.

ANALYSES. »~

2236 2247
NitEFogan s SRED0E S E ol ROt 5.76
Phosphoric acid ............ g 1.87 Ry
Fotagh o too . o Prs it 1.22 91
Cost per ton_ .- .. e $20.00 20.00
Nitrogen costs per pound* 13.9 cts. 14.4 cts.

* Reckoning the phosphoric acid at 7 cents per pound and the potash at 5% cents.

Castor pomace, like cotton seed meal, has been one of the chea.pe'st
sources of available nitrogen this season.

II. Raw MateriaLs oF Hica GrADE CONTAINING PHOSPHORIC
Acip.

THOMAS SLAG AND NATIVE PHOSPHATES,

The following were used in the field experiments carried out in
various parts of the state for this Station and which are described
in the latter part of the present report.

2194. Thomas Slag or Thomas Phosphate Meal, a by-product
of the manufacture of steel from ores containing phosphorus.
Bought of Paul Weidinger, 76 Pine St., New York City.

2193. Ground South Carolina Rock. Purchased for the Sta-
tion by the Mapes Formula and Peruvian Guano Co., New York
City.

2195. Grand Cayman’s Phosphate. A phosphatic deposit
from Grand Cayman’s Island. Bought of N. P. Powter, New
York City. . .

2397. Bolivian Guano. A phosphatic guano from the West
Indies, sold by the Quinnipiac Fertilizer Co., and bought from
their agent, R. B. Bradley & Co., New Haven.

ANALYSES,

2194 2193 2195 2397
Phosphoric’ acid..2ad. b clt L 19.62 25.63 = 26.22 17.15
(331 ) L e (L R RGP $15.00 1450  15.00 15.00

Phosphoric acid, costs per pound 3.8 cts. 2.8 cts, 2.9cts. 4.3 cts;'

IMENT STATION. 37

osphate prepared by treating refuse
efineries with oil of vitriol which renders
osphoric acid soluble in water.
-Hmolved bone black is considerably more
ssolved South Carolina rock, but the latter
into the retail market in this state for some
‘of a demand for it. Phosphoric acid in
New Jersey for about 6 cents a pound
farmers’ clubs that buy in consider-
| to inquire for it.
n, New Haven, guaranteed 16-18

aspeth, L. L., guaranteed 16-18
bought by G. F. Platt, Milford.

2223 2228
1438 15.78
3.66 1.35
.60 .37

- 27.60%  27.60%

Q) Sk

0 per cent. of sulphate of potash,
‘f ~magnesia, chlorine equivalent to
esides sulphates of soda and lime,
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Attention is called to the high grade sulphate containing aboyg
94-95 per cent. of pure sulphate of potash The cost of actua]
potash is somewhat higher in this than’ in the double sulphate of
potash and magnesia.

21%78. Double suiphate of pobash and magnesia. Stock of T,
Sanderson, New Haven.

2209. High grade sulphate of potash, guarantee 95 per cent,
sulphate. Sold by C. Meyer, Jr., Maspeth, L. I. From stock
bought by G. F. Platt, Milford.

2225. High grade sulphate of potash. Sold by C. Meyer, Jr,
Sampled and sent by Dennis Fenn, Milford.

2188 2212 2221 2226
50.88 52.562 53.30 52.82
80.6 83.2 84.4 83.7

41 5.0 43.00 41.60%  41.60% 41.60%

4.2 4.0 39 39

ANALYSES.
2178 2209 2225 5 ’Bone » « Bone Meal” and
Actual potash- - oceemm-noonioenn 21.76 51.28 50.68 in some cases, signify material,
Equivalent sulphate of potash ________ 51.3 94.8 9N I as shank bones used in
Gost periton S5 es soR WL L Dl $30.00 61.60%  61.60% these terms refer to the
Potash costs per pound........... 5.4cts. 6 cts. 6.1 cts. which have been thrown

or less meat, tendon
h heaps, with ashes
. of bone, blood,

* Ton lots in Milford.

‘MURIATE OF POTASH.

Commercial muriate of potash contains about 80 per cent. of
. muriate of potash (potassium chloride), 15 per cent. or more of
common salt (sodium chloride), and 4 per cent. or more of water.
It is generally retailed on a guarantee of 80 per cent. muriate,
which is equivalent to 50.5 per cent. of actual potash.

2168. From stock bought of L. Sanderson, New Haven.
Sampled and sent by J. J. Webb, Hamden.

21%7%. Stock of L. Sanderson, guarantee, 80-85 per cent.
muriate.

2188. Stock of the Rogers & Hubbard Co., Middletown, guar-
antee, 80 per cent. muriate.

2212. From stock bought of C. Meyer, Jr., Maspeth, L. I., by
G. F. Platt, Milford. Guarantee 82 per cent. muriate.

2221. From stock bought of C. Meyer, Jr. Sampled and sent 4
by C. T. Merwin & Son, Milford. und the tabulated analyses of 25

2226. From stock bought of C. Meyer, Jr. Sampled and sent ' i
by Dennis Fenn, Milford. '
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Leaving out of account Lister’s and E. F. Coe’s bone Which ‘markets. It is very variable in composition, some
are mixtures of bone with potash or soda salts, the average cogy ing chiefly meat, others largely bone,
of 22 samples is $32.80 and the valuation $39.07. The tradq, Western Tankage. Stock of L. Sanderson, New Haven.
values used by the Station for the valuation of ‘bone are accorq. e 6-8 ammonia, 10-12 phosphoric acid.
ingly still too high and should be further reduced to make them Jew York Tankage. Stock of L. Sanderson. Guar-
coincide with the market quotations. 2 mmonia, 10-12 phosphoric acid.
" New York Tankage. Sold by C. Meyer, Jr., Maspeth.
bought by G. F. Platt, Milford. Guarantee 9 ammo-
ysphoric acid.
. New York Tankage. Sold by C. Meyer, Jr. Sampled
¢ by C. T. Merwin, Milford.

New York Tankage. Sold by C. Meyer, Jr. Sampled
¢ by Dennis Fenn, Milford.

Tankage. Made by Sperry & Barnes, New Haven,
cturers’ sample.

9. Manufactuiers’ Samples.

On pages 44 and 45 will be found analyses of three samples of
bone furnished by manufacturers in accordance with the terms of
the fertilizer law.

3. Samples Sent by Purchasers.

Six analyses of this kind are included in the table on pages 44
and 45.

BONE AND POTASH.
MECHANICAL ANALYSES.

- 2175 2183 2210 2220 2229 2243
jilian ¥y inch. . _...._... 64 58 21 14 22 68
m, smaller than g% inch ... 21 25 19 14 21 13
ler than % inch ___.._.__ THS ST piv ik [ SLSELD 3 BslLLL §o)
r than & inch______. ... s il 43 60 36 9

An analysis of Bradley’s Circle Brand Bone and Potash is
tabulated with the nitrogenous superphosphates because, having
been treated with acid, it is properly a superphosphate.

2189. Fairchild’s Formula Bone and Potash. Made by the
Rogers & Hubbard Co., Middletown. Sampled from manufac-

turer’s stock by Station Agent. 100 100 100 100 100 100

MECHANIOAL ANALYSIS.¥ CHEMIOAL ANALYSES.

Fine, smaller than gy inch --ee cetesmsasatemsomerdnanas 37 per cent. 2175 2183 2210 2220 2229 2243
Fine medium, smaller than g% inch ___. .. ....__.._. TSAs o 7.0‘:’4 5.81 8.31 8.84 8.76 7.85
Medium, smaller than vy inch L .. ocea asiooools 29 ¢ SEEEEEESSSRHOTIC acid .. ... 13.49 17.46 3.98 4,01 3.56 5.60
3 h ___________________________ 8 “
fionens Mot fan vy g ot Ll $35.00  35.00  29.60% 29.60%  29.60%
100 L L per ton ... $38.32 39.34 22.60 21.16 24.13 30.60

CHEMICAL ANALYSIS AND VALUATION. . % Ton lots in Milford.
NitrOgen - o oo oo mecmceceeeemcemeenaaeaee 2.90
Rhosphoric i . eo oo oaai o e man oo 17.74 DrY GrOUND FISH,

. 9 B

REtaey (a8 MURAN) .. xo rincln e s dionah b S e S g1 wo brands here specified the manufacturers’ guarantees
RORLIRY 00 o i abibes st anc dprd s s gy s gk dREneS 0,00 ation analyses refer alone to nitrogen. These articles
Valuation perton ..o oo ocieoociiaie e o anmse $40.41

dingly not included among the ammoniated superphos-
* Made after removing salts soluble in water.
old by Luce Brothers, Niantic. Manufacturers’ sample.
» Made by Bowker Fertilizer Co., Boston. Sample from
Andross, East Hartford. '

TANKAGE,
This material consists of various kinds of offal but chiefly of
cooked bone and meat which collects on the bottom of the tanks

2267 2336
in which grease is separated from the waste of slaughter—houses

DI i1 s e 8.20 8.46
BIValont ammonia, ... .. .-oolcoamnioae 9.96 10.27
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Mrxgo: ¥ epTmianas. Jamn of the table of analysis is ¢ Percentage Differ-

on Cost and Valuation.” Tts significance and the
caleulating it may be seen by noticing the eighth
he table on page 59, No. 2338. Here the cost is $32,
is $30.03, and the difference between them is $1.97.
ng this difference, $1.97, by 100, and dividing it by
n, $30.03, we get 6.6, the percentage advance of sell-
yer valuation, which advance should represent the
rofits of the manufacturer in converting the raw
into a mixed fertilizer, selling it and collecting on his

1. NITROGENOUS SUPERPHOSPHATES AND GUANOS.

Here are included mixed fertilizers containing nitrogen, phos.
phoric acid and in most cases potash, which are not designeq
by their manufacturers for use on any special crops. Special
Manures” are noticed further.on. Tish scrap is classified with

these goods because it is sometimes acidulated with oil of vitrig]
to preserve it; thus making it a nitrogenous superphosphate.

1. Samples drawn by Station Agent.

In the tables on pages 50 to 62 are given sixty-nine analyses
of this kind.

After the name of a brand of goods the names of a number
of dealers are frequently given. This indicates that a sample of
the goods was drawn by our agent from each dealer named and
that the corresponding analysis was made on a mixture of equal
parts of all these samples.

The Station assumes full responsibility for accuracy of samp-
ling and analysis only on such samples as are drawn by its own
agents. On samples drawn by other persons the Station holds
itself responsible only for the accuracy of analysis, but requires
before making an analysis a formal statement that the person
who drew the sample did it in accordance with the Station direc-
tions. See page 25.

Early in the year 2 circular was sent to all manufacturers
whose goods were sold in Connecticut, asking them to inform:
the Station what would be about the average cash price of theit
goods in this State during the coming season. In the tables with
the various dealers’ quotations is also given for comparison the
manufacturers’ statement of the average retail cash price per tof
in the State in cases where the manufacturer supplied such states
ment. The cash prices are usually about five per cent. lower
than the credit or time ” prices. _

The retail cash price of the same fertilizer as quoted by differs
ent dealers varies in some cases considerably, partly on accoun®
of differences in freight-rates, presence Ot absence of competitio™

ENCE BETWEEN COST AND VALUATION.

at of account the last analysis in the tables in which the
.ded valuation by more than 50 per cent. the average cost of
g Superphospha.tes was $34.55, and the average valuation
difference is $5.85, and the percentage difference 20.3.
same quantities of nitrogen, phosphoric acid and potash,
atained in an average ton of Nitrogenous Superphosphate
on bought in raw materials of standard quality in ton lots
for $28.70 cash, in the average Superphosphate they cost
hence the manufacturers’ and dealers’ expenses and
of fertilizer averaged $5.85, or 20.3 per cent. of the cost
s.

—The analyses of 21 superphosphates out of the
t their composition is below the minimum guarantee
ore particulars. Fourteen are deficient in one ingre-
ten and one in the three ingredients. In most cases
y is due to a misleading, and in this State illegal,
expressing the guarantee of potash. Itis required, un-
, that the quantity of actual potash shall be expressly
Potash, Sulphate, 4 per cent.” means four per cent.
ash in the form of sulphate,-and not 2.16 per cent. of

‘e_POtas,h.—The analyses of this material which has
ite fertilizer in this State, though tabulated with the

; ; , su lves
ote. Some manufacturers arrange with their selling agents <0 perphosphates are also tabulated by themse

L ' M < y . .
that a given brand shall be sold at a uniform price at all poin® 0st of the brands are not simple MIXIIES phag

§ ; | potash salts, as the name would imply, but contain
i lly th deale® ) Py,
in the State, but usually the price charged is fixed by the d¢ ates and in one case much insoluble phosphate.
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64 THE CONNECTICUT AGRICULTURAL -

2. Manufacturers’ Samples.

The fertilizers named below were not found by the Stag
agents in any stocks which they. inspected, and accordingly
analyses were made on samples deposited at the Station by ,’

ufacturers. 4

2344. Unicorn Fertilizer and 2345 Great Planet B. Fertilj,,

are made by the Clark’s Cove Guano Co., New Bedford.

2348. Crocker’s Superphosphate, No. 2, made by the Crockg

Fertilizer and Chemical Works, Buffalo, N. Y.

92894. Ammoniated Dissolved Bone Phosphate, made by H, §

Miller & Co., Newark, New Jersey.

Analyses and Valuations.

2344 2345 2348

Nitrogen a8 nitrates.... -cacoeecoceiacocean il 1.86 St
Nitrogen as ammonia . .ocooooooooaoaeenan ¢ 2.00 s
Organic nitrogen. .- -.oco-ooooooien--- 2.42 11 .38
Total Nitrogen-found . . co oot i SaTlioto oo 2.59 4.97 .38
Nitrogen guaranteed. .-« .cocceoaocanon 1.8 4.9 e
Soluble phosphorici acid. oot ool o Lo 6.70 5.54 9.90
Reverted phosphoricacid. ... . .. ... ..o 2.33 1.09 2.70
Insoluble phosphoric acid_ ... .cocoooccoanos 3.62 .60 AT
Total phosphoric acid found ... ... ... 12.65 TA3 3T
Phosphoric acid guaranteed . ... ... ... 10.0 6.0 13.00
Available phosphoric acid found..... _...___. 9.03 7.23  12.60
Available phosphoric acid guaranteed..-. ... 8.05 5.0 11.00
Potagh . S e s s 2.55 7.32 1.43
Potash, guaranteed. cou.eeei-coocmacdoa-nda 2.25 7.0 1.36
ChIoHDE L 0 Je e ad e e awasis s dedEauana vass 1.24 2.04 1.52
Valnalionper  tond.dos it d s did san oSl $27.34 34.83 2341

3. Sampled by private individuals.

9984, Chittenden’s Ammoniated Bone Superphosphate.®
2985, Chittenden’s Fish and Potash.t

9986. Chittenden’s Complete Fertilizer. All made by ®*
National Fertilizer Co., Bridgeport. Sampled and sent by Tho

R. Atwood, Newington.

* Qee also analysis of same brand, p. 60, No. 2261.
} See algo analysis of same brand, p. 60, No. 2292.
1 See also analysis of same brand, p. 61, No. 2248.

. EXPERIMENT STATION.

Analyses and Valuations.

2284 2285 2286

............... 41 L 2.07
... W13 18 none
................... 2.58 3.93 2.50
........................ 5.04 3.92 5.01
AT 4.46 3.45 3.80
..................... 3.64 3.26 3.41
..................... 418 6.19 6.64
. 4.28 6.38 6.13
.................. $30.00 30.00 39.00
e 30.70 32.08 36.28

MANURES, SAMPLED BY STATION AGENTS.
;¢ tables of analyses, etc., see pages 66-72.]
ded such nitrogenous superphosphates as are
manufacturers to be specially adapted to the
crops. In previous reports the justice of such
n discussed. ‘

_Nine samples are below guarantee on one in-
samples on two ingredients, making a third of
which fail to come up to their minimum guar-

23

ALUATION. The average cost of the Special
$39.47, and the average valuation $33.99. The dif-
and valuation is $5.48 and the percentage differ-
rresponding difference in case of the superphosphates
20.3 per cent. This year, as heretofore, the Special
have been higher-priced than the other nitrogenous
 more concentrated, and if the quality of the raw mate-
m is equally good, more economical to purchase.

10.

of certain analyses.—In Bulletin No. 95 the
9n.8 ROgers & Hubbard Co.’s Complete Potato and
e, and Fairchild’s Formula for Corn and General
" than in the following tables. The valuation was
n superphosphates. These brands, however, con-
osphoric acid, and as the source of the phos-
evidently raw bone and was so claimed by the
he samples were mechanically analyzed after
and the phosphoric acid valued as in bone.
al valuation about two dollars in each case.

ds are mixtures of finely ground raw bone,
d sulphate of potash.
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.EXPERIMENT STATION.

III. Home-MixEp FERTILIZERS.
[For table of analyses, see page 77.]

iven,

y which they were made are first g

by the table of analyses and certain conclusions drawn

f.;amples of these mixtures have been analyzed the past

~ The formulas b

A mixture made by a number of members of Advance
Simsbury, from chemicals bought of L. Sanderson, New

Sample drawn by J. C. Eddy, Secretary of the Grange.

-

3.50
11.20
9.10
5.40

Dissolved Bone Black @ $26. perton cost.__
Double Sulphate of Potash and Magnesia @

Sulphate of Ammonia @ $70. per ton cost. -
Tankage (N. Y.) @ $35. per ton cost._.._.

"
i
3
3

00 pounds of Nitrate of Soda @ $50. per ton cost---._.. $ 2.50

[svy 06

30, par ton-cogbii L, 18 2RI Lol
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oved very satisfactory.

Sample

Made by Dennis Fenn, Milford, from

Is bought of C. Meyer, Jr., Maspeth, L. I

. Mixture for Corn.
m by Mr. Fenn.
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others, North-
200 pounds Sulphate of Ammonia, @ $71.60 per ton cost § 7,14 for Potatoes, made by Peck Br s

1000 o Bone, 5 @ 29.60 ik “ 14.8) !
250 ¢ Tankage, e @ 2960 “ 5 3.70 B ounds Dissolved Bone Black.
250 L Dissolved Bone Black, @ 27.60 i 4 3.45 pounds Blood, Bone and Meat.
275 “ Muriate of Potash, @ 41.60 sk & 5.79 P ands Sulphate of Potash.
s “ High grade Sulphate of pzunds Sulphate of Ammonia.
Pk, A o0 % 3 8.41 0 pmmds Piaster.
2250 4 of the mixture, cost $—4?30

0 pounds of the mixture.
Or $38.49 per ton unmixed at Milford. :

s used in the mixtures made in Simsbury and Mi%-
yzed here and from the composition of the chemi-
uantity used is calculated what the analysis would

i ighi had been exact, the mate-
; 5 ch case if the weighings 3
1000 pounds Sulphate of Ammonia, @ $71.60 per ton cgst $35.80 4 ) R 0 gain R L

2239. Mixture made by G. F. Platt, Milford, from chemjgy]
bought of C. Meyer, Jr. Sample drawn by Station Agent.

BO0G s Tankage, 29.60.+ 4. d .
5000 ¢ Dissolfed Bone Black, % S R eg,gg ndling. This is entered in the table in the column
1500 “  Muriate of Potash, @ 41.60 ¢ 3190 sulated,” p. 77. In general t?le agre.eme.nt of the
1100 “  High Grade Sulphate of actual composition of the mixtures 18 fair, though
Potash 61.60 ¢ Ly i z e 2
4800 “  Bone, g g 29.60 ¢ f 7313 Zz ‘ wide variations. : . In most cases
T e given are regular retail quotations. .n :
18,400 ¥ of the mixture, cost, $314.92 s were considel‘ably less on account of speclal rates

Or $34.22 per ton unmixed at Milford. the dealers.

2915. Home Mixture No. 1, made by C.T. Merwin & So
Milford. From chemicals purchased of C. Meyer, Jr. Sampl
drawn by Mr. Merwin.

n of the samples and of the table of analyse.s shows : A
these home mixtures compare favorably in composition
mmercial fertilizers. In all cases but one the valua-
than the average valuation of factory-made superphos-
ials analyzed last year.

0 :-‘:liituryes are not sz finely ground as tl.xe best factory-
ers, yet their mechanical condition is sa.tlsfactoty..

ne case does cost of materials exceed valuation. If
per ton for cost of mixing, the valuation ar}q the cost
‘the same. The cost of factory-made fertilizers usu-
aluation by 20-25 per cent.

833 pounds Dissolved Bone Black.
667 pounds Tankage.

334 pounds Muriate of Potash.
166 pounds Sulphate of Ammonia.

2000 pounds of the mixture cost $33.41 unmixed.

9216. Home Mixture No. 2, like the above except that 170
pounds of bone were used, replacing the same weight of Tankag®
Sample drawn by Mr. Merwin.

92219, Home Mixture No. 3, like No. 1 except that the tankage
was from another manufacturer. Sample drawn by Mr. Merwi

2218. Home Mixture No. 4. Made by Mr. Merwin. :

yses justify the statement made in our las.t, rep(?rt
 is often cheaper to buy the best commercial mix-
iated superphosphates and special manures,——th?,n
mix the chemicals, yet the experience of a yearly in-
ber of farmers shows that money may be sz.wed by
260 pounds Tankage. le purchase of raw materials and their use 1n home-
710 pounds Dissolved Bone Black.
330 pounds Muriate of Potash.
100 pounds Sulphate of Ammonia.
600 pounds Bone.

attention of those who intend to purchase raw mas
ning season and do their own mixing to the follow-

2000 pounds of the mixture cost $32.51.
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1st. As has already been noted, soluble phosphoric acid should ¢
considerably less in the form of dissolved South Carolina rock t,
in dissolved bone black. Thus in New Jersey soluble phosphg
acid has cost about-6.2 cents per pound the present season in g;
solved South Carolina Rock, while it has cost 734 cents in dissoly,
bone black. The Carolina Rock yields a lower grade article tp,
bone black, averaging in composition about as follows :

k Dissolved South Carolina Rock.
Soluble phosphoric acid

______________________________ 9.9
Reverted phosphofic acid. .. .- tocsacsirsdadam-biabme 1.7
Insplubleinbesphoric acidy .o oo e B Ulna e iy 3.6

Tetaliphosphoric aeid il i Touty sullne i iy 15.2

Besides superphosphates, there are other sources of phosphorj
acid which are well worth the attention of buyers of raw materials
Thomas-Slag has been used with success abroad, and field experimentg
made for this Station in this State have in certain cases at leag
given very satisfactory results. [The outcome of this year's experi
ments will be found in the latter part of this report.] Fine grous
bone containing from 24-30 per cent. of phosphoric acid from 1.5-4.
per cent. of nitrogen can be got for from $26-32 per ton; while bon
black superphosphate, containing 17 per cent. of phosphoric acid ang
a small fraction of 1 per cent. of nitrogen costs $26.

2d. This year the cheapest sources of organic nitrogen have beer
caster pomace at $20 per ton and cotton seed meal at $25. Whil
Nitrogen in Blood, Tankage and Fish costs from 16 to 17 cents pe
pound, in Castor Pomace and Cotton Seed Meal it costs only 12 i
14 cents. Occasionally car lots of Cotton Seed Meal are offered a
even lower rates because damaged and ‘“off color.” If the dark mea
is not mouldy or damp its value as a fertilizer is probably not les
than that of the prime quality meal. Of course it is unsafe to usl
as a cattle food any but the best quality of meal. There is goo
reason to believe that the nitrogen of these vegetable products i
equally efficacious as plant food with that of animal matter and there
fore it would be well to consider these materials in purchasing nitros
gen. Their composition is given on page 35.

3d. There should always be a clear understanding between the puf®
chasers and sellers of fertilizing chemicals as to their guaranteed
quality. We reprint for the information of those interested a forf®
taken with slight alterations from a circular sent to dealers in fertiliZ
ing chemicals by a New Jersey grange, which may be convenient fot
use by granges and farmers’ clubs in this State :

“Wanted: to buy the materials to make tons or more %
fertilizer. The materials to consist of nitrate of soda, sulphate of
ammonia, acid phosphate, dissolved bone or bone black, fine grout®
bone, fine ground fish scrap, muriate of potash and sulphate of potash.
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* Wor description of samples, see page 73
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All materials to be in good mechanical condition; in good bagy, Harpwoop, UNLEACHED CANADA ASHES.
run even weights or be plainly marked what each bag contains L
and to be delivered at early in March next. All materia]g ,
be guaranteed to contain certain percentages of nitrogen, potasp
available phosphoric acid, as the case may be; one-half of the bi“'
be paid within ten days after receipt of goods; on the other hgj
credit of sixty days to be allowed, within which time samples wijj |
sent to the Connecticut Experiment Station for analysis, and if the,
found to containras large percentages as guaranteed the balance
bill will be paid within the sixty days, but if any are found to conty
a less percentage than guaranteed, then a discount is to be allow,
on the bill equal to the loss in money value caused by such deficieng
for the first one per cent. or fraction thereof, and fwice the loss o
money value for all deficiencies in excess of one per cent., and balang
of bill within the sixty days. Samples to be taken by a station agey
or other disinterested party.”

sample sent by Austin Jennings, Green’s Farms, from
chased of E. Jennings, Southport, contained 8.21 per
Sotash and 1.96 per cent. of phosphoric acid. This is of
quality. It sold for 28 cents per bushel.
Sent by T. A. Stanley, New Britain. Bought of Mon-
n & Stroup, Oswego, N. Y. Cost $14.00 per ton by
2d. The sample contained 1.43 per cent. of phosphoric
per cent. of potash, and 17.12 per cent. of water. This
of about average quality.

i

HarpwooDp AsHES FROM A Brick-Kinw.

. Sent by T. A. Stanley, New Britain. Cost nothing but
re, which was about $2.50 per ton.

MisCELLANEOUS FERTILIZERS AND MANURES. B ALXRIR
et SRR RN SRR S e SRR 1.87
Corron Hvurn ASHES. Blolnble in water i oo ocaooeooooloiooooli- 1.94
! - o R PRI SRR U e N e 21.85
2184. Sold by Charles L. Spencer, Suffield. Sampled and senf;
by C. M. Owen, Suftield. such ashes cost no more than this lot they may be worth
2376. Sold by Charles L. Spencer, Suffield. Sampled and sent They contain twice as much potash as leached ashes and

by Edmund Halladay, Suffield.
2198. Sold by J. E. Soper & Co., Boston. Sampled and sen
by J. A. DuBon, Sauffield. ‘
2204. Sold by J. E. Soper & Co., Boston. Sampled and sent .~ Tosacco Stems axp Tosacco Dusrt.

by H. W. Alford, P k. §
y PUSs B OHRNES ., St. Louis Tobacco Stems.  Stock bought by Comstock,

» Co., Wethersfield. _
. Tobacco Stems and Bone Black. From Olds & Whip-
ford. This is a fine powder, having bone black added

ANALYSES.

2184 2376 2198

Soluble phosphoric acid...- . .. ooo.ooo. .32 1.44 2.56

Reverted phosphoric acid ... ............ 6.98 6.53 .24 to prevent its use in smoking tobacco or snuff

TInsoluble phosphoric acid . ..o .. ... 91 46 61 . Tobacco Dust. Stock bought by Comstock, Ferre &
Potaah .o e i et L 22.67 256.11 25.56 SN D. Cowan & CO., New York.

Costipertory % o o o L o= _.. $35.00 35.00 * : 70 b

Valuationiper tontas foc Lo S TR iatgid $36.28  39.90  43.35 ANALYSES.

Potash costs per pound}.._..________. 5.2cts. 4.5 cts. i 2232 2298 2237

.............................. 1.92 2.16 2.35

BEGEphoric acid. .. ccoooaoc-mmmennasie .81 1.69° .61
811 .84 2.59

* @30 in car lots.
 Reckoning soluble and reverted phosphoric acid as in mixed fertilizers and
insoluble phosphoric acid at 2 cents per pound.

B 4l iiiieiiiiaedatd $11.00 30.00
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The sample of Tobacco Stems is of average quality. The SpaveHTER-HoUusE RErusk.
bacco Dust contains 25.7 per cent. of sand and is of less "alu'

a fertilizer than Tobacco Stems, while the price is almogt th
times as great. It is used by the parchaser rather as an ins

cide than as a fertilizer.

e which had been accumulating in a pit at a
for some years. It had passed the first stages of
2 a wet, black, stinking mass, but contained no
£ animal tissue or bone. Sent by C. E. Lyman,

+ HEN MANURE.
! ANALYSIS.
2252, Hen Manure. Sampled and sent by F. H. Stadtmyg) R ST
from farm of Beach & Co., West Hartford. Cost $15.00 pey L e S R .96
delivered. : e R R ¢ SRS .86
s s on,” made as for a commercial fertilizer, is $5.74,
Wiatena Danld. LR snigl bR hie ke gl L 51.84 of its wetness it is doubtful if it would be really
Organic and volatile matter. ... ...._........o.ooo..o 24.21 half that sum delivered on the farm.
FE TR SRS ) SRR 23.89 o
100.00
Pl e y Laxp Praster or Gypsum.
* Containing nitrogen as ammonia_ ... .. e ... .61 i
~ Organic mitrogen_............ ... .60 Scotia Plaster. . Stock of Nathan Couch, Branch-
1 Containing };)hc;spﬁonc acid. oo 2; | and sent by D. H. VanHoosear, Wilton.
L N AT et i i )1 B bttt o s 4 i e o

Smith & Sons, West Cornwall. Sampled by

The phosphorie acid, potash and nitrogen contained in a ton
this “ Hen Manure” could be bought in the form of chemical £
tilizers for about $6.00. Numerous analyses have been made
this Station of “ Hen Manure” but the material has always b

Scotia Plaster. Stock of Cochrane Brothers, West
pled by Station Agent.

3 1 5 Uk ) ANALYSES.
a mixture of hen dung with variable quantities of feathers, str i
d earth scraped from the floor of the h We have I g £ap8 gea
i, p " & ROGHO9S WAGIRELY OEY. . L i 74,88 o.M 86.65
analyses of the unmixed hen dung. The difference between! D 1.98 744 2.93
excrement of fowls and that of cattle of all sorts is that the forMISuERERREE. L . 1.18 1.50 1.21
contains in solid form all the fertilizing material of the food ex¢ fly Carbonate of Lime ... ... 22.66 18.29 9.11

0

what is retained in the body for growth or goes into the €g:
while a very considerable portion of the fertilizing value of 1
food of cattle is excreted in liquid form and is easily lost evel
the stalls or barnyard. It is easy to see then why the *duP
of fowls is a richer manure than that of cattle. That of
former contains both the urinary and bowel excretions, that of
latter consists largely of the undigested food, with what of
urine may have been absorbed and retained by it.

100.00 100.00 100.00
___________________________ $5.00 6.50 8.50
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Joen at retail cost in this State last spring from
3.4 cents per pound in cotton seed meal and in t.wo
i) ,‘ pomace 13.9 and 14.4 cents. No stock of dried

8 nd by our agents. In a single sample of dry
rogen cost 18 cents.

REVIEW OF THE FERTILIZER MAR

For the Year ending November 1, 1888,

ProspHATIC MATERIALS.

¢ Black at Wholesale fell from $17.75 in November
$16.75 in March, where it remained till Septem-
as quoted at $18.25 and in October at $19.20.
Ground Bone have been steady through the year
$22.50 respectively. ‘
arleston Rock, f. o. b. N. X, fell from $9.85 in
ast year to $9.25 in February, began rising in May,
er stood at $10.25. The quotations for superphos-
 not fluctuated through the year. ¢ Available” phos-
in dissolved S. C. Rock has cost at wholesale in N. Y.

Nrirrogex.
Nitriec Nitrogen.

The wholesale price of nitric nitrogen in nitrate of soda w
12.7 cents per pound in November of last year. It rose to 13
cents in January, fell gradually to 12.8 cents in May, and rog
again to 14.1 cents in October.

Its retail price in Connecticut this season has been a little unde
16 cents (850 to $52 per ton for nitrate of soda).

Ammonic Nitrogen. Acid 66° B. ruled at 1.07% cents per pound till Sep-

The wholesale price for nitrogen in sulphate of ammonia w3 10
14.7 cents per pound in November of last year. It rose to 14
cents in December and kept there pretty steadily till September
when it stood at 15.3 and rose in October to 15.8 cents,

Its retail price in Connecticut during the year has been from
174 to 18 cents per pound.

Porass.

In Muriate of Potash.

is form was quoted at wholesale in N. Y. at 3.46
nd in November of last year. It stood at 3.48 in
February, fell again in March and April to 3.46,
nd stood at 8.50-3.52 till September, when it went up
.71, where it now stands. It has retailed in Connecti-
 the season at from 3.9 to 4.2 cents per pound ($41.50—
Eton of muriate of pdtash). i

Organic Nitrogen.

The nitrogen of high grade Dried Blood was quoted at wholt
sale in the New York market in November, 1887, at about 11
cents per pound. Since that time it has risen in price, as is show!
in detail on page 87. The average cost in January was 122
cents, in March 13.9, and this figure held till June, when it beg#
to rise again. The average quotation for October was 15 cent®
per pound. )

The nitrogen in Azotin has ruled a trifle lower than in drie
blood. The wholesale cost of nitrogen in these materials has
about twenty per cent. higher during the last three months of
year than during the first three.

Double Sulphate of Potash and Magnesia.

this article shows frequent and considerable fluctua-
been quoted a¢ wholesale in New York from 3.86—
pound. It has sold in this State at retail for about
g the season.
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High grade Sulphate of Potash. k one per cent., or 20 pounds per ton. To illustrate :

‘tankage has 7.0 per cent. of nitrogen, equivalent to 8.5
ammonia, it is said to contain 8% units of ammonia,
qp.oted at $2.25 per unit, a ton of it will cost 84X 2.25

This is a high grade sulphate (guaranteed 90-98 per
actual sulphate of potash) containifig about as much pozen
Pound for pound, as muriate (50-51 per cent.). It is qu b
in N. Y. wholesale for 2.3 cents per pound, or 4.5 cents for acot ‘

potash. It has cost a trifle over 6 cents at retail in Connectj 3
the past year. b '

« gmmonia ” is properly used only in those cases

pitrogen actually exists in the form of ammonia, but it

of the trade to reckon all nitrogen, in whatever form it
pmonia.

e finding the actual cost of pitrogen per pound from

unit of ammonia in the market reports, the following

Kainit.

Kainit has risen steadily from $8.00 per ton at the opening g

. 0

the year to $10.00 in October. Assuming that kainit averzg
12.4 per cent. of potash, the wholesale cost of potash in kainig 4

the N. Y. market has been from 3.2 to 4 cents per pound.

mia at $3.00 per unit is equivalent to nitrogen at 18.2 cts. per 1b.
Re. “ “

2.90 i 4 11.6
Pieg) o L i TR0 e
I g0l ¢ i “ 184 s
Ak general there has been a decided advance during the year 9.60 “ “ 15:8: i ¢
in the prices of nitrogen in nitrates, ammonia salts and high 250 “ ¥ ) .2 "
grade organic matters. 401 Y 1 2 L6
>, i 3 i “
.Thele has been no very marked change in the quotations of Zzg :: : ‘i lli(l i
dissolved phosphate, though the raw materials rule higher. : Sin o “ « g s
Potash salts are now considerably higher than in the earl D08 “ [ L
months of the year. 1.90 ¢ “ “ 3 L
The market quotations given above are taken from the “ Oil, e ¢ 4 Bl

Paint and Drug Reporter,” published in New York. The weekly
quotations for each month are averaged, and this average is taken
as the quotation for the month.

The following explanations wiil be helpful in the examination
of the market quotations, and will also serve to show the basis ol
which they have been interpreted in this review :

Phosphate rock, kainit, bone, fish-scrap, tankage, and somé
other articles are quoted and sold by the ton. The seller usually’
has an analysis of his stock and purchasers often control this ‘
an analysis at the time of purchase.

cial Sulphate of Ammonia contains on the average 20.5
nitrogen, though it is found to vary considerably in

- When it has that amount of nitrogen (equivalent. to
t. of ammonia),

. At4 cents per Ib. Nitrogen costs 19.5 cents per 1b.
b v 3% i “ ¢ 18.9 “

4 32_ w “ ¢ 18.3 “
3 9 4 % 118
3% @ “ 6 17.0 “
‘¢ 3% i it “ 164 i

. . r i 53
Sulphate of ammonia, nitrate of soda and muriate of potas" ‘5 q ¥ LrdaP t
are quotfad and sold by the pound, and generally their wholesale “: 3% “ “ « 159 «
and retail rates do not differ very widely. : L 2% 4 5 4146 s
) f 3 « “ “ 14,0 i
Blood, azotin and ammonite are quoted at so much « per unt 24 ft i ‘o134 #

of ammonia.” .To reduce ammonia to nitrogen, multiply the pe
cent. of ammonia by the decimal .824 (or multiply the percentag
of ammonia by 14 and divide that product by 17). A “unit of
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If quoted at 3 cents per 1b. Nitrogen costs 19.2 cents per Ih,

‘e 2_;_ “ 6" o 18.3

1] 24 “ {5 “o17.6 n
i 2% “ 3 169 @
’ B 18 T “16.0 «
& 2 i AL AL “
" L0 a8 i “ o144
“ 2& i . “ i 13.6 “
‘@ I, N R “ “o12.8 «
“ l_g_ “ “ 190 “
4 13 i 4 12 “

Commercial Muriate of Potash usually has 80 per cent, of
pure salt, or 504 per cent. of actual potash.

If quoted at 2.00 cents per Ib. Actual Potash costs 3.96 cents per Ib,

b 1 95 s K. “ 3 86 i
i 1.90 “ 4\ ime
e 1.85 u “ “ 3.66 g
1.80 “ “ “  3.56 g
i 1.75 f “ 346
% 1.70 & & . 13.36 e
L 1‘65 “ “ “ 3.26 “
& 1.60 e 3 4 3‘16 oh
¢ 1.55 “ ke “ 306 %
3 1.50 1 ‘o “ 2‘96 “

The Double Sulphate of Potash and Magnesia usually |
about 264 per cent. of actual potash.

If quoted at 1.00 cent per Ib. Actual Potash costs 3.77 cents pel 1.

i 1.05 § A B4 3.96

; 1.10 4 f “ 415 .
M 1.15 " “ 434 «
“ 1.20 “ i “ 453 4

The following table shows the fluctuations in the wholest
prices of a number of fertilizing materials in the New Y
market, since April, 1885. The price given for each month 18 “
average of the four weekly quotations in that month. Sulph®
of ammonia is assumed to contain 20.5 per cent. and nitrate !
soda 15.6 per cent. nitrogen, and muriate of potash 504 per
of actual potash or 80 per cent. of the pure salt.
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5T OF NITROGEN AT WHOLESALE IN

Azotin or
Ammonite.
cts. per 1b.

13,7
1327
13.7
13.6
13.6
13.5
13.6
13.5
13.9
14.2
14.3
14.7
15.7
15.4
14.7
14.4
144
14.4
14.4
14.4
14.5
14.5
14.5
14.5
14.1
14.0
14.0
14.0
13.4
12.6
12.3
12.2
12.3
12.3
12.6
13.6
13.6
13.6
13.6
13.9
14.2
14.2
15.0

Nitrate
of Soda,

cts. per1b.

13.2
14.1
14.0
14.0
15.0
15.6
16.0
15.6
16.0
15.6
15.2
16.0
16.1
16.4
15.6
14.9
14.0
13.7
13.2
12.7
13.1
13.0
13.6
14.3
14.9
14.7
14.9
12.0
11.8
12.2
13.0
12.7
13.8
13.8
13.3
13.1
12.9
12.8
13.1
13.1
13.2
13.9
14.1

Sulphate of
Ammonia.
cts. per Ib.

15.2
15.2
15.2
15.0
14.9
14.8
14.8
14.8
14.9
15.1
15.2
15.8
16.4
15.8
14.6
14.6
14.5
14.4
14.6
14.7
14.17
14.6
14.6
14.5
14.5
14.5
14.5
14.5
14.5
14.7
14.9
14.7
14.9
14.9
14.9
149
14.9
15.2
14.9
14.9
14.9
156.3
15.8

COST OF POTASH
T WHOLESALE IN

Muriate

Double

of Potash. Manure Salt

cts. per1b.
3.61
3.54
3.36
3.81
3.34
3.36
3.36
3.38
3.39
3.38
3.46
3.64
3.56
3.41
3.32
3.81
3.31
3.40
3.41
3.41
3.41
3.41
3.41
3.51
3.56
3.48
3.41
3.41
3.40
3.36
3.36 _
3.41
3.46
3.48
3.48
3.46,
3.46
3.562
3.50
3.50
3.50
3.71
3tk

cts.per 1b.
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AGRICULTURAL EXPERIMENT SraTioN was established in

Act of the General Assembly, approved March 21, 1877, for

oting Agriculture by scientific investigation and experiment.”
: ared to analyze and test fertilizers, cattle-food, seeds, soils,
seultural materials and products, to identify grasses, weeds,
jus insects, moulds, blights, mildews, etc., and to give infor-
ubjects of A gricultural Science, for the use and advautage of
icut. N
analyses of Fertilizers, Seed-Tests, etc., etc., for the citizens
hout charge, provided—

s are of use to the public and are free to publish.

s are taken from stock now in the market, and in accordance
ctions for sampling.

ples are fully described and retail prices given on the Station

.

on.”
roper to the Experiment Station that can be used for the public

 without charge. Work done for the use of individuals will

Jderate rates. The Station will undertake no work, the results

it its disposal to use or publish, if deemed advisable for the

). 22. '

s or investigation that are of general interest will be pub-

‘of which copies are sent to each Post Office in this State, and

in the Annual Reportg made to the Governor.

Station will take pains to obtain for analysis samples of all
rtilizers sold in Connecticut: but the organized codperation of
ntial for the full and timely protection of their interests.
Clubs and like Associations can efficiently work with the Sta-
%, by sending in duly authenticated samples early during each

v Board of Control to make the Station as widely useful as
mit. Every Connecticut citizen who is concerned in agricul-



ture, whether farmer, manufacturer, or dealer, has the right, to

apply g
tion for any assistance that comes within its province to render, anq the
will respond to all applications as far as lies'in its power,

[3¥5" Instructions and Forms for takfﬁg samples, and Terms for {g

Sting
izers, Seeds, etc., for private parties, sent on application.

I35~ Parcels by Express, to I:ec'eive attention, should be Prepaid, ang
munications should be directed, nof fo any indiwidual officer, but simply to g '
AGRICULTURAL EXPERIMENT STATION,

NEW HAVEN, gog

CONTENTS:

§3F~ Station Grounds, Laboratories and Office are on Suburban st., befy

PART I.
Whitney avenue and Prospect st., 1§ miles North of City Hall. Suburba ] B
may be reached by the Whitney ave. Horse Cars, which leave the copp LR R S R T
Chapel and Church sts. three times hourly, viz: on the striking of the clofRRR L llllilliaiacame-ee-
stintervals of twenfy minutes thereaftor. [ - N
I35~ The Station has Telephone connection and may be spoken from the S ) IR el el e S S

tral Telephone Office, 346 State st., or from Peck and Bishop's Office in U
R. R. Depot.

B pTe s & Ot D
ions concerning Analysis and Valuation........
‘alues of Fertilizing Ingredieits ..................
falues in Mixed Fertilizers - o~ - o.ooo_.___..-
tation of Fertilizers Analyzed . .....o---c..cc..--

v Materials containing Nitrogen ... _.........---



i CONTENTS CONTENTS. vii
V] ) u e
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Sulphate of POf;Sh ............................ ; vations on the Chemical Composition of Grasses ... 100
Muriate of P(\)tash _______________________________ “ on Grasses in Answer to Correspondents ... .---.-.-- 102
Raw Materials containing Nitrogen and Phosphoric the State Dairy Commissioner. ... . ...----c--c-- o= 105
G e (R L P e B AR ation of Bubter. . .. —ococcciconcmccamcnaocamnsanea- 105
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Sampled by Manufacturers and Purchasers_. 45, 4 periments on the Value of Phosphates_. ... .-.-o----- 112-140
Borte ahdiPotashy (o8t Sl el Ca SR Ll L ‘ §of Feeding Stuffs_ ... oo ooocmeiicemenooooeees 141
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Review of the Fertilizer Market



ORT OF THE DIRECTOR.

P ART II.

S a.large amount of field and laboratory work the re-
‘has been impossible to prepare for the printer in season

OSITION OF AMERICAN FEEDING
STUFFS.

By Dr. E. H. JENKINS.

, pages is given in tabular form the average com-
feeding stuffs commonly used in this country,
ively from American analyses. Inthe first column
s stated the total number of analyses from which
 obtained. The probable accuracy of the average
he number of analyses on which it is based.
desirable to know within what limits the composi-
der is likely to vary, the maximum and minimum
b ingredient have also been ingerted in the table.
fierences of composition Whlch appear in some
bt. largely due to differences Th the methods of
It is extremely important that there should be
respect and it is hoped that the methods recom-
Association of Official Agricultural Chemists may

- who engage in agricultural chemical analysis.
ding stuffs made at this Station during the pres-
ound further on in the Report.

'v
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EXPERIMENT STATION. 95

CONNECTICUT GRASSES.

t Report the improvement of our meadows and pas-
poken of as one great need of our agriculture. A
ledge of our pasture and meadow grasses, their
ges, is a first step towards supplying this need. Ques-
the adaptation of different grasses to particular kinds
necessary water supply, their rooting habits, how they
ing and close pasturing by cattle, causes of run-
c., are still unsettled and show how much must be
ore we can manage grass land to the best advantage.
cities the hay crop is sometimes the most profitable
e, and might often be made much more so by proper
nt. Our common grasses ought to be known, so that
e readily told apart by farmers generally at all seasons
and rightly named, for till this is done it is clear that
an speak or write about grasses with any chance of being
d. In the last Report were some explanations of the
on and naming of grasses and an explanatory list of
tific and popular names of our commonest Connecticut
There was also some account of the Station Forage Gar-
hich are to be seen all our common grasses growing,
- named, and where their habits can be studied to some
nd where pure seed can be got. Extra copies of this part
eport can be supplied to any who want them.
the present year there has been shown a greatly in-
interest in this subject throughout the State. More than
d and fifty specimens have been sent in to be named or
information from all parts of the State. Named speci-
fresh grasses have also been sent out by the Station in
requests for them. The Station is prepared to identify
s of grass sent here, and so far as possible will supply
ons of small samples of seed to any schools, granges, or
? clubs that would like to have a collection of named grasses

oV

near them.
d sufficient interest be awakened, we could perhaps arrange

y mail whole plants for inspection and study as they

150 bloom through the season.
Station is also always prepared to examine for farmers
f grasses or of vegetables with reference to their purity

lity.
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It is especiall i
y desired that , :
any prevalent diseage on 8 | Muhlenbergia capillaris.

such as mildew, rust Rrides
ete. 7 : ‘ :
eyt done’ reat,' " anﬁi_ partlcul.arly ergOt, hiny K diffusa.
g Injury at the west in wet Seasong, v Mexicana.
) Willdenovii.

)
)

brought to the attention of the Station.
| Oryzopsis melanocarpa.

Panicum agrostoides.

GraA g
] SSES IN THE GARDEN OF THE Srarroy flexuosa.
Considerable additions have been made to th : pulchella. t AP A
now contains one hundred and fiff - 1¢ Sarden, g Sanadensis. [ Calama- ciasdestinun.
ty-seven species and Varieg: sis of Gray's Botany.]| crus-galli.
3 var. hispidum.

jeularis. [Leptochloa |+

grasses and forage plants.
s of Gray's Botany.] | dichotomum.

The following list includes all grasses which hay

the i . N " e : .
Station Forage Garden during the present season Thgro J A LR
grasses of course, at this time, are dead, and haye be:a ana, var. stricta. glabrum.
. latifolium.

again f c
gam lor next year. A dagger () before the name of ag B osis P ey

denotes that we have at our di : :
tity of its seed. The ;z;rilistgotl];ié]or eXCh.a (8% 3 S 3 ‘ s?ngumale'
will be quite small, in most cas 1 1 We propose to exel illaris. |4 virgatum.
or eight feet 1 i es only sufficient for a drill g ns. - Paspalum paniculatum.
i g%’aqs ed ong ; enough, however, to show the charactl ctinacea. L+ setaceum.
true to it Ay be sound, strictly pure. s, Canariensis.
name, most of it gathered in this garden and b . d ‘
hands. s d by our' nnz. ' Phleum pratense.
tAgropyrum glau ' . ‘Phragmites. c'ommunis.
lipe::mfyy ¥ I Aristida gracilis. . var variegata. Poa Abyssinica.
(;f b ; zycsugz ;‘epens ‘\ purpurascens. iuscula. ‘ annua._
Lo Yy's Botany.] | {Arrhenatherum avenaceum. 4  arachnifera.
i ;‘fAsprella hystru'c. [ Gymnostit iy + comprels.sa.
Agrostis canina? hystriz of Gray's Bk il 1 r1\\Tem0‘¢-ia 511
t exarata. JrAvena ::V'.Blsfcens. Pf:::ﬂ::ls.
} erilis. A
1 5:::::&1:15. ‘rBo'utiloua C_legostachya. . ::;‘. te'r;uifolia. seroti.na.
+ dolaniterks Briza maX1.ma, . rubra. ‘ Su-d?tll(':a.
t vulgaris, var. major. T, b-li{zaformiS' I Rea:::vlfxljx:ians.
t vulgar_is, var. minor, ;‘li;ztnuti.u s a, var. Americana. | {Setaria glauca.
fA]opecum:u;g:l:t’. var. alba? } inermis. ; nsis. vgr‘tif:illata.
ggﬂicu;:‘.us pinnatu_s. | +S h Vlllﬂ?ls-
+ el R Capsipiansog
Andropogon di;s.itiﬂqrus. [4. Vir- |4 S:c;?:f:. ‘ Sporobolus depauperatus.
ngl;nécrz;su?ugmy’s Botany.] segetum, C | ¢ - heterolepis.
1 provinciali.s. [4. furca- | :gé:::;::s' icus, ; +Stlpa l:;:::‘::‘
séz:;::ﬁzy’s Botany.] Jrgenc}frus tribul.oicies. . Triodia sesllex:i.o.i(;les. GETrz‘ycugn;s ses-
Anthoxanthum odoratum Cll:lons i i var g 3 s o o Grovy PR
3 rysopogon nutans. [S0 . tenue. Vilfa vaginaflora,
var. Puelii, nutans of Gray's BYE |+ aspera.

t+Apera spica- i
P pica-venti. tCinna arundinacea.
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. Al
seeding freely. Here it 1s a
OrHER FORAGE PLANTS IN THE GARDEN OF THE STATION- of herbage and seeding y

. farm crop.
; [ dly be of any value as a e
Polichos 1o stda e Ll 2 Uoe o f L Cow pea. hz:ngz;ms& Bromus inermis. This is one of the
tLathyrus sativus________.____ Small pea. 7 G en. It produces an abun-
Lotus corniculatus___________ Bird’s-foot clover. s grasses 10 o gz}.rd g . lons, comes
: : o S spreads quite rapidly by stolons,
tMedicago turbinata____.._.____ Snail Clover. foliage, SP ) o Ry Tt
SAtivaiiin sus 1 S Alfalfa, cutting and last winter was perfectly 3 ” hy.f li
Melilotis alhon. | by :------Bokhara Clover. on very dry soil. Hard frosts do not kill the fo
Ornithopus sativus._..___.___ Seradella. i i
g;:j’gfﬂ;h;ja:gza ----------- i?ﬁif?;ﬁw -grass, Bromus pratensis, has made very satis-

§ . ds
Trifolium pratense its foliage is abundant and tender. It sprea

............ Red Clover, Bordeaux, Brittany, g v than the last named grass and makes less fod-
1y

man, Hungarian, Mammoth, and 8
ling varieties.

Alexandrinum ..____ Egyptian Clover. ssses. Lolium perenne and Lolium ITtalicum.
bybridums s ol Alsike Clover. . September, 1886. They were perfectly
: : nted in Sep 5

incarnatum _________ Crimson Clover.

winter, grew luxuriantly thfa following s.ummeré
cely. But the following winter .they died ou

etely. The feeble growth of this year app?ars
' dropped last season. These grasses are 0 ten
ixtures.” They make a fine show the ﬁ.rs.t, season
pear. This may be an effect of competition with
but in our garden trials the Rye-grasses were pr'(;l-
interference of other plants. A grass which wi

how the first season and then die out, should
in a mixture for permanent lawns.

We give below brief notes regarding some grasses grown
‘the garden which are not common in Connecticut, but which g
valuable elsewhere and so receive very favorable notices fig
correspondents in our agricultural press and find a place in ¢
seedsmen’s catalogues.

Some of these grasses highly valued at the South and West 8
quite worthless here and some others having value are yet infer
to our common meadow grasses.

Texas Blue-Joint, Poa arachnifera. A year and a half a
both seed and roots were received from dealers at the sout
The seed did not come up. The roots were very slow in startil
but during the fall of 1887 and the present year have done We
This year the grass seeded. It spreads like June-grass by und

ground stems, but has not been as thrifty here, and the herb
is coarser.

notably Carex vulgaris, have thrived in the com-
oil of the garden. v |

especially Canadensis and aguc.ttzca, have flot
rily in the garden. The Leersias just keep ahv.e
seeded this year.  Another marsh grass,‘Phalams
Red Canary Grass, has grown very‘v1gor0usly_
ass of gardens is only a variety of thls.. On low
d this may be a very aluable grass. It is rat?:er
relished by cattle, comes up quickly after cutting
ed down by frost. It is easily propagated from the
und stems. On cultivated land it might become

Teosinte, Reana luxurians, here grows to a height of 4 or 8
but does not blossom. The leaves are narrower, longer, and mo
tender than the leaves of maize. It makes scarcely any gro¥
before the second week in July and the lightest frost kills it. %
have little use for feosinte as long as we have maize, except P
sibly as a substitute for Hungarian grass.

Schrdider’s Brome-grass, or Rescue-grass, Bromus Schraé®
or unioloides. Highly prized at the South and West. Does W=
on dry soils and is said to be very nutritious. Sowed in the ™
of 1886 it completely winter-killed while the other Brome g3
were not injured. Sown in the spring it made good growth, 3

d difficulty in raising from seed the Conn. River
t, Andropogon provincialis, black bent, Pan-
and Indian-grass, Chrysopogon nutans. These are
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all very valuable native grasses, which deser

EXPERIMENT STATION.

ve more attentj, i sgggﬁgggggﬁgﬁﬁ.ﬁigig‘g%i
than they receive; deep rooted and permanent, with Proper treq, 2 SR e S
ment. We have ourselves_,ebllect,ed the seed for two years Whe (3]
it was apparently ripe, but it has been slow in germinating ang ;."z;a. P LRt F P Y ol
the catch was poor. Thus Panicum virgatum planted in Sept L e § = Z;‘; Sddnodagssddan-a
1887, came up in Jung, 1888, scattering. Blue-bent planted Sept, §5 i
1886, did not come wup in the fall, and was replanted April 4, 15gy’ = sodse-Nodoo NS nINR S0
It came up June 1, scattering but strong and made a good growgy e g R PR EP R D
that season without blossoming much. This year the stand i S“ St St X
thicker by reason of shouldering from the parent stalks, the gragg 22 | 5RE2RR5% § § §§ e e pr b o i ;
grew from 43-54 feet high and blossomed fully. ég sl ==
: _O @wﬂwgggggﬁggﬁgﬁggﬁggﬁg
OBSERVATIONS ON THE CHEMICAL CoMPOSITION OF CERTAIY R e i B e
GRASSES. sﬁggggggﬁgig
The garden now contains a number of our common meadoy § = QU= s < S
grasses growing each by itself in a small plot entirely clear of oL mEEeE NS SSE SRR
weeds and all other grasses. The crop from each of these plots Brs 3 28" é‘?.lwfl‘“ﬁolgf'gw.“ Bl
is to be annually weighed and analyzed to determine whether s a; i i B $ a-; VR e R e
under the same treatment, these grasses show decided and con- §§ ‘& f’_«, 'f—j :“.J. |§ e L 5 ‘.“EQ?“,E
stant differences in composition and how great the variations in §g 848454 %'% %% ‘gé 2823 %% 5 g 3
yield and composition may be from year to year. The results £ EEEESESEAELRAR EEEE@EEE
for the first year are here recorded. The soil of the garden is a . ST RN AT A e
light sandy loam, with gravelly subsoil overlying disintegrating | “5%:; R LR
red sandstone, which is from four to six feet below the surface. ggEE RIAI I8 =8 8=
For four years before the plots were seeded the land had been dé’% g
fairly well manured with barn-yard manure, and planted to corn, ; f R e e e e e
with some ammoniated superphosphate in the hill. § gl T A R s S LA
On September 27, 1886, plots were staked off six feet by eight é’ E T i
and seeded. During the season of 1887, the grass was not cut, . Ly
but any bare spots were re-seeded and each plot was kept entirely 3 B et G e (SRAT AR JHGT2  TER
free from all foreign plants. In the early spring of 1888, the dead v e T O T T R S e T R
e 'S ' ! [ s R e R
grass was burned off and a fertilizer made up of 150 pounds of bigi 1 218 1% - I B
nitrate of soda, 250 pounds tankage, 80 pounds muriate of potash > :i S o ,é e Iﬁm :u: ol R
and 125 pounds dissolved bone black was sown over the whole g |2i8f22ig.8.5 13 - j
garden, at the rate of 555 pounds to the acre, § & e HE: é,‘g 4 .5 ::,1» e ga
The grass on each plot was cut but once and when not other- 3 R Rl Bl g8 g %2
wise stated, at the time of full bloom, The crop after weighing g gké’é ‘g, E%é § éé;ﬁ é é 128
was dried in the sun for several hours, then in a dry room for some B S 2EE % :?;E%’ 2% 02 §(§ BB = =
days and afterwards was thoroughly dried in hot air and prepared i if: B Y eswis = ég :ﬁé 2% 82
for analysis. The results are given in the following tables, but E'zﬁd E E,mé aé TETETs A
discussion is reserved till further data are collected.

1 Nitrogen x 6.25.

} Past bloom, but cut at the same time with June-grass.

* Rather past full bloom.
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betrays itself even before opening the package. It

Per eent. Nitrogen. &
: £ § Vernal, Anthoxanthum odoratum. Only one other
Name of Grass. ) o =4 3 t grass has this odor ; that is Holy Grass, Hierochloa
= £E 3 w0 called because it was considered sacred to the
3 g ! § ry—and that is very different in appearance.
v ° = & 5 ‘ .
& v & g an pick out Sweet Vernal as soon as it greens in the
Coarse Red-top --..__.. Frosh oy 5 Tt grows in quite light green tufts, the leaves and stalks
LR Water-free -.....| 1.2 1'03 E t and stubbed like pin feathers, and when crushed give
an 3 & . . .
M s‘;:tsgr‘_ﬁ'eé ----- 1";3 40 BL| ] trong and agreeable odor. A little of it gives a mow of
June-grass -_.._...... A B T N | 28 et odor, but its green foliage is bitter and not relished
T ohosaless Waddom gzg;r-free ______ 1.80 | 1.56 .66 2j§§ Tt is a perennial though an annual variety of it is sold
Ganal ] Sl T Witorifon o 1'43 39 -19 .85 netimes as “ true perennial.”
Poa nemoralis.__. ... B L dit Ak ) o 1.45 o 3.11 i g
""" et Yk g 1-255) .53 .18 .88 annual is much smaller and comparatively worthless.
Orchard grass_.._____. ol 5 ] R R R 13 §
Water-free ____ y 'S : -83
Tall Oat-grass...._.._. TRpgRE L A e lgi lgg (1;2 3.’;6
, Water-free ._ .. : : : -84
Yellow Oat-grass _____._ Traah oo et g 10,3 li'{ 1;; é]tg %;# E
Water-free __.__. 199 0 . ! / 3 ’ :
Meadow Fescue (Y)....|Fresh______.____ :i:_; l'éé 'ig 2-3; specimen which you send is variously called ¢ June-Grass,”
Meadow Fescus (G) I;"Z:;ir-free ______ 1.2 1.11 55 2.18 -Grass,” or “Kentucky Blue-Grass,” Poa pratensis. There
5 & P e SRl il 2 84 Jotanical difference between our June-Grass or Blue-Grass,
weet Vernal _._.__.__ Rt 10 o0 46 ¢ .52 2.19 G I 3 f K Lullrea.
A 43 1 Kentucky Blue-Grass. In portions of Kentuc une
Water-free _ 1.87 1.7 & 693 ¥ P ¥
""" g S, 2.80 rows very lustily to the exclusion of most other forage

This is the famous “blue-grass ” region, but its product
fers from our Jume-Grass in its ranker growth. Many
use the name Blue-grass for Poa compressa, a very
t thing, often called Wire-grass.
e” is more applicable to P. compressa than P. pratensis,
foliage of the former is a bluish green. This illustrates
onfusion there is in the common names of grasses.
Wire-grass is easily distinguished from June-grass by its
nd its stalks which are flattened while those of June-grass
nd.
2 ask how to distinguish Blue or June-grass from Red-top.
leaf tips of June-grass are boat-shaped or awl-shaped, those
-top are flat and pointed. June-grass has very strong
rground stems like Quack. Red-top has few or none. The
of June-grass is less leafy than Red-top. It blossoms
The seeds of June-grass are bunched, three to five
hem together, and they are somewhat webby at the base.
of Red-top are not bunched. Each is by itself and not

* i
Determined by Stutzer’s method deseribed in the Station Report for 1885 p. 40
e S

NoTeEs ON GRASS IN ANSWER TO CORRESP(SNDENTS.

; The following alostracts from answers to letters of inquiry ad-
¢ ressed to t:he 'St,atlon, in regard to grasses have sufficient general
interest to justify publishing them here:—

T.he grass sent is Annual Spear Grass, Poa annua. Tt blossoms
earlier than any other grass in the spring, and ma.y be found in
fk‘)losislom at almost any time in the year when it is not cold enough
or heavy frosts. It makes a beautiful turf where it is not t:c’)o
shady, and' Wh(.%l‘e there is enough treading to keep other grasses
from running it out. Nothing stands being trodden undir foot
so well. It is a rich nutritious grass, but the yield of course is
very sm'all. It seeds freely and perpetuates itself so, as well as
by rooting from joints of the stem. ’

-
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June grass is not the best lawn oras i
needs constant cutting. It does I;gol: b:n.a;kitals or:c;hlfr ,COame :
us, fo'r its foliage is at the bottom, the stalks gre notal} o
best in pastures which are not too dry. It stands leafy. 3
though not s close as Rhode Island Bent, When .
overstocked, it will mostly disappear while the bent 5 i
when the cattle are taken off it appears again T

OR THE STATE DAIRY COMMISSIONER.

cal work required by the Dairy Commissioner dur-
ent year has been done at this Station and expert

=

ExAMINATION OF BUTTER.

1133 of our Report for 1886 the chemical methods of
n are given in detail. The method of determining
ty acids has been somewhat modified in view of recent

EnTile ﬁris]s{ is Ve.lvet-g-rass or Soft-grass, called in some parl j
1"hiﬂgcan ; orl;;rhlre Mist,” Holcus lanatus. 1t is not a nativs '
ountry. ith us it is of very li .

y : y little or no value and i pa

Sv:s;orth a trial, I think, unless it covers ground where nothinIS 3
ems to do well. It has been raised at the south and isg ;'

ons made abroad.
is saponified in a closed flask, with potassium hydrate

(free from carbonates) without the addition of alcohol.

\vdrate is used for the subsequent titration. Otherwise,

now used by us is the same as there described.

at report, forty-five samples of suspected butter have
ned for the commissioner, of which thirty-five were
butter. The specific gravity of the imitation butter,
as described in our report for 1886,—varied between
.862. The volatile fatty acids in 2.5 grams of filtered
ed in cubic centimeters of 4!y normal potassium hydrate
ried between 0.5 and 6.4. A single sample of genuine
the exceptionally low speeific gravity of .8625. The
ed between .8644 and .8666. The volatile acids varied

n 12.82 and 16.81.

sionally to keep down bushes ?

Bta}?'];):dcan pl('lobably get in Hartford or New York, seed of rough

meadow-grass, Poa trivialis, and i ‘

. y £ . of “creepi ’

;;: mlgl\};t hax(;e;luccess with them if the land is too vb[:a:%orb;?lz;

rass. Nerve eadow-grass, GQlyceri :

; » Glyceria nervata, would da

good chance of staying on the la g .
o : nd and doing well ;

iIzlue-_]olint;, Deyeuzia Canadensis, but you canfot ge;‘, i?mjw (s)::g

valmalr)'l et. ‘An eéxperiment in seeding with these would be very

s :a e.. They are strong native grasses, inclined to be ermayf

nt; perhaps that is a reason why they are not popularpin the

seed trade!
ExAMINATION OF MOTASSES.

T e

samples of molasses have been examined, for the Dairy
sioner, Of the first twenty-two samples collected by him
e passage of the law regarding the adulteration of mo-
ine were found to be mixed with glucose; one also con-
alts of tin. After giving public notice that after a fixed
sellers of such molasses would be prosecuted, further
ere drawn and sent here for examination, but they all
Apparently molasses mixed with

“ T;];S is Qua;]('k, 'A:qropyrum répens, which varies so much in its
ppearance that it is not always recognized unless ht in i

ce]e.brated act of growing through a potato! It isc i o]
:Vu}};;a?i, landi]but I have seen meadows full of it inatfx?srsseta(zz
2 pu:s ’ ;it ;.axlry crop of ef(cellent hay. It spreads rapidly,
et P almost any kind of soil. There is nothing bet-

or covering unsightly road or railroad embank ;
vent washing. e

be pure molasses.
€18 no longer sold in the State.
TH‘ 2 2
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Method of Erxamination of Molasses. GENUINE MOLASSES.

The method followed has been to polarize the molasses diyq B ehsation Atter tnversion, Scale dograos
after. clearing with basic lead acetate, polarize after invers; N sugar.” e % v
cord'mg to Clerget’s method at ordinary temperature, and 1, ‘;u 3 e TRt 2:° v +§'2
a third time at a temperature of about 88°, Polag g;f) ig'g :70 1'2

hNo.a‘ctempt has been made fo calculate the Sugar on accoupg 53.2 12.3 a7 1.8
the difficulty and uncertainty of the work, and also because i 49.2 10.4 2 4.4
not necessary to a correct judgment of the genuineness of thelt - L o o
lasses. Genuine molasses will show from about 38 to 55 per i‘ e LES . o

13 - 3 . S
of “polarization sugar” by direct polarization, after iny 5 g e e 2
S L C RN ) ersig 45.4 16.9 263 1.3
; polarization of from 10 to 18 or 20 scale degp
to the left in the Scheibler instrument at ordinary tempera% ) T e el
and from 0 to +5 or 6 degrees at 88° C, ‘ 4.6 13.2 239
5 Molasses adulterated with glucose almost always shows oy :g': i o

5 per cent. “ polarizati ; i _ : R Sy

per cent Eolanzatlon sugar ” by direct polarization, which g 39.4 18.9 21° 2.4
once proves t e adulteration, for molasses does not contain mor 417.6 14.1 18° 3.1
than that quantity of solids altogether. ' 50.2 13.4 232

After inversion the rotation is still right-handed, though les 46.4 15.8 183° 5.1
than before. The rotatory power of dextrose (“ glucose ) is 10 Zg“; 1:'3 ige i'g
;:lha.nged by the acid used for inversion, dextrine and maltose 514 18.3 9° 16
owever, which are in the glucose syrup, have their right hande 42.9 17.8 23°

polarization somewhat lessened by the action of the acid and o
course the cane sugar present is changed to invert sugar, whiol
5 |

polarizes to the left. Nevertheless, the polarization of the whole R A

fnisize iS Stiu Stl‘Ong]y to the I‘ight. e alarizatl After h}jversion, Scalte gegrtees
o i at abou
Next, when the temperature is raised to about 86° the polariz Sugar.” tMmperatures. 86° .
tion of molasses mixed with glucose syrup instead of sinkin o ety AL, i
within a few de £ . g 89 57.9 2 59.4
Ay degrees of zero remains about where it was beforé 45 —232 26° 11.0
rising or falling slightly according to the relative amounts of 85.2 +58.1 16° 58.5
dextrine and of invert sugar in it. 102.4 80.1 19° 8.5
A glance at the following results will make these differences 1.8 e M e
clear. The polarizations were made with Schmidt and Haensch's 118.0 95.0 143° 94.2
double compensation, half shade instrument. [26.048 grams sug# ';(())T?) "77’:).2 Eﬁ" : :ﬁhz
in 100 cec. 200™™ ¢ = 3 7 5 : N
! § ‘ ube = 100 .sca.le degrees]. The readings after 87.9 59.0 113° 694
inversion are corrected for dilution. In the table of analyses 0f i
' 31.8 4.9 19° 6.2

pure molasses. the samples marked with letters were kindly fur*
nished by an importer as pure Cuba molasses. The lettered sam
ples of adulterated molasses were also furnished by him but, camé
from sellers of adulterated molasses. J is from a firm which it i
said claims that the adulteration is so skillfully done under dire¢"
tion of their chemist that detection is impossible !

owing table gives additional data for certain samples.
of them the reducing action with copper solution was de-
by Allihn’s, method * and the result was figured as dex-

Prak, Chem. 22. 52. Fres. Zeits. fir Anal. Chem. 22, 448.
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trose. [The reduction equivalent of invert sugar, hOWeve
somewhat different from that of dextrose]. The sugar wag ¢
inverted and its reduction equivalent again determined and ¢
the results of these two determinations cane sugar was reckop,
The results have value chiefly for comparison of these sampleg;

SuGAr BY ALrian’s Meruobp.

Dry Matter. Sp. gr. Cane Sugar, Dextroge_

D 73.9

B 72.8

I 714

H 75.8
No. 3 1.368 45.09 18.50
iy ! 1.375 45.61 19.34
] 44.39 16.30

J 76.9

L 83.6

K 7.9
No.?2 1.385 18.01 34.12
i 1,385 11.05 36.08
oA | 5.7 1.383 32.93 26.11

EXAMINATION OF HONEY.

Several samples of genuine honey have been sent to the Station
by H. L. Jeffreys, Esq., of New Preston,and J. R. Bostwick, Esqq
of New Milford, for examination and comparison with * straine
honey,” found in market. The question was also asked whether
the Station could detect adulterations of honey. Honey, lik
milk, butter, molasses and many other articles of food may D
slightly adulterated in such a way as to escape detection, Gel
erally, however, such slight adulteration is not financially suC
cessful. To make adulteration “ pay ” it must be so considerable
that its detection by chemical examination is made almost cer”
tain. Only five brands of strained honey could be found in theé
New Haven market and all of these were largely adulterated
with glucose. A single sample of honey in the comb was found
to be perfectly pure as was to have been expected. The analyti*
cal data are here given though chiefly of interest to those who are

called on to make examinations of this kind.
4
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METHODS OF EXAMINATION.

awity.—Owing to the viscosity of honey, the method
ed. One part of honey and two of distilled water
v weighed and mixed and the specific gravity of the
served at 17° C.  For this we have made use of the
ance.
educing power.—A solution of five grams of honey in
e up to 500 cc. and in 25 ce. of the solution the redue-
rmined by Allihn’s method and expressed as dex-
“well understood that a considerable part of the
is invert sugar which consists of equal parts of
svulose which have towards Fehling’s solution a
fferent reducing power. But there is at present no
¢ method of separately determining the two sugars, so
urely arbitrary method of expressing the reducing
dopted.
weing power after inversion.—A solution of five
oney in water is made up to 200 cc., 20 cc. of pure con-
| hydrochloric acid are added and thoroughly mixed, and
is kept at a temperature of 68°-70° C. for 15 minutes.
ing, the free acid is nearly neutralized with sodium
e solution is made up to 500 cc., and in 25 cc. the copper-
ower is determined as above.
nce between the copper reduced after inversion and
before inversion is expressed as cane sugar.
of Polarization.—13.024 grams of honey (or one-half
. quantity, for the polariscope used) are dissolved in
of basic lead acetate are added, then 2 cc. of a
solution sodinum carbonate and water to make exactly

tion passed through a dry filter is examined in a 200™
3 polariscope. The reading is multiplied by two to rep-
polarization of the formal quantity of honey.
. of the above solution are added 5 cc. of pure concen-
rochloric acid, and the mixture is heated at 68°-70° in
flask for 15 minutes. After cooling, the temperature
: tation in a 220™™ tube are observed, and the reading
iby two as before. The tube without being removed
olariscope is now heated to about 86° C., and the rota-
observed and corrected as before.
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(=2}
Ash.—Five grams of honey are dried and ignited q¢ IR el T - R i
. " a '5 © N v 3 5
heat in a weighed platinum dish. . ' < AN I VLR g L R e S S
The following table, page 11}, 'gives the results obtaing d B i i e b e
samples of pure and adulterated honey : B b e L ress o Ll R B e N B :: o
Dilution with water may be detected by the specific Qravig TR EAEIE SR S B
According to Lenz, no pure honey falls belows 1.111, The 18 7 i_//——”::
five samples in the table, all of which are adulterated, hayg | 2 Bl ogholing S B ¥ Rl o RS )
somewhat lower specific gravity than the others, except, con é e ’H/j,)—:’g_o/_«’w/c—_;—
honey, No. 4, but none are below the limit named. Four of g TR ; AR G -
spurious honeys have less copper-reducing power than the genuiy ?‘5 Fl‘ PR e b Rk A R e
samples but one, No. 10, has not. ' gl ! L R R I, (6 i D
The ash also gives no marked indication with regard to ¢ ’_:—'o’ s Tt A U e g
nature of the honey. The polarization however, leaves not g é 2R &= YT s S A
sligl?:test doubt in regard to the quality of the samples and in ou ?‘é _/’N—o——‘ﬂ—;*;’w/f/g Bl §
opinion furnishes the only reliable means of detecting adulter R B U 7
tion with glucose. All the samples here examined which wen 3 i O R VR IA S IR A
known to be genuine polarized to the left, and as a rule, genuing 1 > L
honeys are leevorotatory. Cases are on record of genuine hone X éo e ey Deiilc lcoithes 18 § § <
with right-handed polarization. The hives were close to sugar :‘}.%2 it R R
refineries, and according to the theory of the observer, the bees EE,_’,'//
had failed to completely invert the sugar gathered in the refineries F i ? PR R L R
Such honey however, after inversion in the laboratory would have & é% e | .8 8 ‘E E Pt ;‘; N -
become levorotatory. e 3 IR R
All the genuine samples here examined, polarize further to the e
left after inversion than before, in consequence of the inversion of e :}E B0 e = =
some cane sugar, which is almost always present in honey in 30‘5 £ = = SRR i Ly e
small quantity. But the last five samples have a strong righ :S:E‘é e R
handed direct polarization, which could not be explained by the: e eI TR M S FESTEE Sl
presence of cane sugar, for it remains only slightly reduced after 4 v: AERE S
inverting with an acid whereas cane sugar would have caused oo TR IR T el Sai
after inversion, a strong left-handed polarization. Therefore they = 5 R g
contain some foreign substance, which polarizes strongly to the G o ' *% : A B g
right, and is not greatly altered in its polarizing power by acids. 3 é &y ﬁ_, '% A T—:
This substance is undoubtedly glucose syrup. Slar B s e R g
A further confirmatory test was sought in the polarization of 283~ Ry A § *’E E wOR
the samples after inversion at 86° ¢, At this temperature invert: % i BT e e E g %
sugar becomes optically inactive and if honey consists, as it i% :vz é £ B % 2 % BE g g
stated generally to consist, of invert and cane sugar, it should % 7 —3 § % E 3 % % o i
not affect the polarized ray to any considerable extent at 86° C. "*; '; Pl PO (,g; £ &8
But we have found a strong right-handed polarization in genuine RhE (% é S - R
honey on raising the temperature of the solution to 86°. This i
phenomenon, at present unexplained,

will be further studied.



-
e

i &
12 THE CONNECTICUT AGRICULTURAL g

EXPERIMENT STATION.

per plot similarly treated and that a fertilizer would con-
1v increase the yield.

] ‘the whole experimental field was broadcast 2 liberal
f nitrogenous matter and potash salts—more than sufli-
. o maximum crop. This was essential in order that the
hould be limited by the quantity of phosphoric acid in the
1 not by either nitrogen or potash.

1d was then divided into 7 or more plots which were
d by letters A, B, C. ete., and on which the different
ates were applied.

phosphates chosen for comparison were: L. Dissolved
3lack, containing 16.53 per cent. of phosphoric acid; 2. A
pulverized phosphatic rock, from Grand Cayman Island in
yribbean Sea, containing considerable iron and alumina with
er cent. of phosphoric acid, placed at our disposal by N.
wter, Esq., 181 Pearl street, N. Y.; 3. Thomas-Slag, a bye-
¢ of the steel manufacture, furnished by Paul Weidinger,
76 Pine street, N. Y., and containing 19.6 per cent. of
ic acid. 4. Ground South Carolina Rock, containing
r cent. of phosphoric acid. 5. Bolivian Guano. A phos-
guano from the West Indies, furnished by the Quinnipiac
' New London, containing 17.2 per cent. of phosphoric acid.
malyses are given on pages 36 and 37 of this Report

FIELD EXPERIMENTS’ WITH PHOSPHATES

j The cost of phosphoric acid'in fertilizer, i
mhg tto the material in which it is purcha.sesd.v ar’i‘e}fufliena?g ol
s pao 32 gr?}:?;zd frogn ‘bonq'black .it, costs at present aboutp erh
o Bo]iv,ian p so ve bf)uth Carolina Rock between 5 and 6 c:n
Gk andano. a little over 4 cents and in Grand Caymnt’
25 o ﬁiound South C.arolina Rock about 3 cean,
moderate quantity ;iﬁoézn‘;ﬁ)l‘l’;sg:kS“PTrPhOSPhates applieélt:
oders will e a larger yi k
f:‘l:n;hl(:]s p}llla(‘);phorlc acid, than the same qufntit};ejg :)t?el:ﬁgad
it almgst thi or.nat,ura.l_ phosphates as they are called. ]g
o L mo(:; t-u?les as much phosphoric acid can be boughg
ot ol Iy 13 raw pho.sphates as in superphosphates it
e e il
' ; ue; whether for s 8
:)r;syteta;)dl:)si; :s]l:g a small.quan‘tity of superphosphate i(;nrfa;r(x)ll())
pards e le:%’ell') g‘ualf:lllt;lydof ;om:s other less soluble phosphat

: : ' . Last year a singl i

:ELSI (})u(imt vs;as carried out with the assistancego;3 Bif‘?%lsmfnlt?»::
ew of Putnam. The same experiment substantia:ll;r has

b ; 3
een repeated this year with the codperation of the following

gentlemen:
the first plot a quantity of Dissolved Bone Black was used

it was believed would insure a fair yield and yet would

Mr. W. I. Bartholomew, Putnam.
"j‘in excess of the needs of 2 full crop but rather slightly

Mr. W. H. Yeomans, Columbia.

Mr. W. R. Fish, Mystic Bridge.

Mr. C. A. Sill, Saybrook. »

Mr. C. S. Andrews, Jr., New Britain
Mr. E. A. Russell, Suffield. ;
Mr. Robert Aitken, Shaker Station
Mr. G. F. Platt, Milford. :
Mr. Edwin Hoyt, New Canaan.

ngle plot was given to each of the other phosphates and
rere used in such quantity that the cost of each was just
the cost of the dissolved bone black on the first plot.
more plots received no phosphate and thus served to show
al capacity of the soil itself to supply phosphoric acid
op.

nd was planted and cultivated as usual and the weight
rop at harvest was taken in almost all cases by a Tep-
e of the Station. A fuller discussion of the reasons
particulars of the experiment may be found in the last

this Station.

The results are gi i .
given in detail on th ‘
general plan of experiment was as fo;llowz f fieiog Teamm Thy

OWI;:I;dW::i I::lf all cases s?lected which in the judgment of it8
i o orrtr;l Lu quality, which had all been cultivated alike
i e not been manured for some years. Only on such

ould it be expected that one plot would give the same yield
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EXPERIMENTS cARRIED OoUT BY Mr. W. 1. Bagr

HOLoMppl
Purnan,

Experiment No. L—With Indian Corn,

The first experiment is a Tepetition of the trial made last v
and described in our last Report, page 110. The land ust
‘the experiment is Jhigh, ;gently sloping to the southwest,
soil is a dark loam, moist, with clayey sub-soil. In the fall
1886 the land had been sown to rye, which was badly Wing
killed. In 1887 it was used for an experiment like the pr,
one. The details of that experiment are as follows, After
ing, 200 pounds of muriate of potash and 100 pounds of Sulphg
of ammonia were broadcast on the acre, the soil was wel] )

plots, each 10 rods long and 2 rods wide, containing one-ej
of an acre. On these plots a small variety of flint corn, ,
Island White Cap, was planted in hills about 8 feet and 3 ing

The phosphates were put in the hill. The general arrangemer
and the quantities of the phosphates used are shown in the diagrar
The cost of the phosphatic material used on each plot was th
same. At hoeing time the corn was thinned to five stalks to|
bill.  The year was uncommonly favorable for the corn crop.

variety of maize was planted, the date and the method of plant
ing and cultivation were precisely the same as last year. Th

The crop grew without accident. A short but violent rain-falt
on the evening of June 15 (nearly an inch of water fell in aboul
half an hour) washed the surface somewhat, running off betweel

i nd contain one-eighth of an acre
're P a:nde-lﬁoftzoisf ?nr%(; apart each way and thelorts:i:
-l acl;.ef om the edge of the plot. Betweey the-p 2 S i
e ‘dr and in the middle of each space is a sing ; rble
ﬁft;h()f ahx;;z ::otemd under experiment is surrounded by a dou
e w

toes.
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better than the Dissolved Bone Black plot. The mopgy
August and the earl » Wet anq '_
unfavorable for the growth of the gorn crop. On Septemb;1

the corn was cut and shocked, having escaped the early frogg o
on October 22 it was '

¥ part of September were cold

and the increased yields on plots A, B,Dand E
phoric acid left in the soil fr
The yields this year on
Phate are nearly alike and g
in quality.
If we call the avera

ge yield of the plots C and F, that hg
received no phosphate, 100 per cent., the yields of the oth

are due to ph
om last year’s experiment, ‘

plots G and F that received no pho
how that the land was fairly unifoy

i

er plot
expressed in per cents, are as follows :—
) SEASON OF 1887.
Sound Soft Total
ears. ears. Stover. Crop.
No Phosphate i ide 00 g 100 100 100 100
A, Dissolved Bone Black._______ 144 67 102 111
B, Grand Cayman’s Phosphate ___ 141 64 121 119
D, Thomas-Slag___._____._ 140 57 107 110
E, South Carolina Rock _________ 118 66 99 100
SEASON OF 1888.
Sound Soft Total
ears. ears, Stover. crop.
No phosphate _._._________ . __ 100 100 100 100
4, Dissolved Bone Black._______ i 5 70 112 106
B, Grand Caymun’s Phosphate ... 135 73 125 121
D, Thomas-SIag ________________ 140 65 135 125
E, South Carolina Rock _________ 127 80 118 115

Results—1. In 1887, the year in which the phosphates were
applied, equal money values of Dissolved Bone Black, Grand Cay-
man’s Phosphate and Thomas-Slag had approximately equal effects
on the yield of the corn crop. An equal money value of ground.
a Rock produced less than half as much increase
of sound ear

S as the other phosphates without increasing the
yield of stover. The season was very fa

vorable for the corn crop
particularly in August and early September. It was noticed that
in the earlier stages of growth the plot which had dissolved
Bone Black showed

better development of the corn than the
other plots but this difference disappeared before harvest,

‘ . CRrOPS.
Weigars 1 Pounps oF FIELD—CURED C

i ith Indian Corn.]
[Mr. Bartholomew’s Experiment of 1888 w
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: : —With Potatoes.
2. In 1888, no phosphates were applied.  The plot : QI 2o 6 and Sl
received Dissolved Bone Black the year before, produced only o
per cent. more sound corn thap-‘the no-phosphate plots anq on)
6 per cent. more of total crop; while the plots which haq Gray
Cayman’s Phosphate and Thomas-Slag produced nearly 4
cent. more of sound ears and 25 per cent. more total Crop tha
the no-phosphate. plots’ and South Carolina rock 27 P
more of sound ears and 15 per cent. more of total crop.
An explanation of these facts may be found in the followip
statement which shows the quantity :
applied to the plots last year, the amount of phosphoric acie
removed by the crop of last year
and besides the amount of phosphoric acid left in the soil.
will be seen that where dissolved bone black was applied lag
year there was not quite sufficient phosphoric acid left in he
soil from this application to meet the requirements of the crop
this year; therefore, it is not surprising that the yield this year
on plot A is little larger than on the plot which had received
no phosphate either last year or this,

holomew carried out two other .experiments .of th;
the one described above, but with potatoes 1r-1steat
oth were in the same field with the first experlmlen(i
on land where rye grew in 1887, the other on latz
: mowed in that year. In each t}.xere were seven p o-s,
. and 2 rods wide, making one-sixteenth of an acre in
i"I:Jhe spaces between the plots were the same as
b pgsgl(:' lz:(flze were broadcast 240 pounds double sul;
otash and magnesia and 80 pounds of sulphate o

ér Cep

‘ng the following quantities of phosphates were applied
in each experiment,

A, 20 pounds Dissolved Bone Black.
B, 29 pounds Grand Cayman’s Phosphate.
C, mno phosphate.
-Slag.
D, 34.6 pounds Thomas-Slag A
E’ 43.3 pounds ground South Carolina Rock.
5432
F, no phosphate.

ds Bolivian Guano.
Phkt b abis Phosphori'(j: %cid Phoslpl}oric acéd A1 poun
osphoric aci removed by remaining in the -]
1 . eriments.
applied in i Soll after the ollowing table gives the results of the exp
Plot A 40.6 Ibs. 23.9 20.1 g
B 132.2 24.5 22.0 86.7 o > ITH
D 105.3 23.0 23.0 59.3 ¢ oF PoraTors IN Mr. BARTHOLOMEW’S EXPERIMENT W
E 140.0 21.1 21.1 917.8 ' ProspHATES.
Experiment ITL. Experiment III.

Planted on Meadow
Land.

3. It will be seen that the effects of Grand Cayman’s Phosphate
and Thomas-Slag are as great this year as they were last year
immediately after being applied. The percentage increase in crop
in the case of Grand Cayman’s Phosphate is exactly the same as

Planted after Rye.
ates applied Large. Small. Total. Large. Small, Total.

Bone Black._......- 620 125 745 66: ii‘(; :*3?
man’s Phosphate. . 618 120 738 55

475 120 595 550 88 (;38

‘ . increase percentage of WOMNomag iy "50 559 150 109

i year, namely, 17 per cent., while the increase percentage of MENESRa o, . Zg: igg . i 160 "
Thomas-Slag 15 a trifle larger, namely, 16 per cent. as against 13 JEESOUth Qarolina Rock .- - - --- - 4l

480 105 585 495 150 645
per cent. last year. The Ground So. Carolina Rock made Larger 0 meemrmrieeee 540 ~ 136 676 491 105 596
percentage increase this year than last, showing that it is slowly BT
becoming available in the soil. These results need to be verified 4
by other experiments on different soils but are instructive in
themselves. '
On this particular piece of land and in these two seasons

Thomas-Slag and Grand Cayman’s Phosphate have been more
profitable than the Dissolved Bone Black,

reement between the plots C and F, which rfaceivel()l ];110
te, in respect to yield js close enough to make it probable
land was fairly uniform in quality. '

verage total yield of plots C and F is taken as 100 per
e comparative yield on the other plots is as follows:
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On Rye On )
Land, "Meagq

¢ and F, No Phosphate. e oco Lol 100 13[(];1' i
A, Dissolved Bong Black.....__..._._____.___.- 126 124 8
B, Grand Caymin's Phosphate_________.________ 125 109 r
1O mas 9l e e A N s R A 127 110 b [
E, Ground South Carolina Rock______________._._ 100 108

G Boliwjan Guanea il Ll sa bt i (1 g B S b 114 93

Results—The striking result of these experiments is that oy t
rye land both Grand Cayman’s Phosphate and Thomas-Sla
duced as large an increase over the no-phosphate plots ‘as
Dissolved Bone Black. Bolivian Guano gave only half as
increase and Ground South Carolina Rock produced no in
at all.

But on inverted sod, while Dissolved Bone Black gave the
same increase as on the rye land, Grand Cayman’s Phosphate ang
Thomas-Slag gave very much less. South Carolina Rock gave g
large an increase as these, while the Bolivian Guano yieldeg
actually less than the plots to which no phosphate was applied,

il
Prg
i
muyg]
Creaga

Experiment No. 4.—With Indian Corn.

Mr. Bartholomew made for the Station a fourth, experiment
with the phosphates named, which was very nearly like the one
made by him last year. An acre of land in the same field with
the experiments just described was marked off to the north of and
immediately adjoining the land on which the corn experiment
was made last year and this. The plots were arranged and fe
tilized precisely as is described on page 115, except that Bolivian
Guano was substituted for gypsum. The land had been in
meadow, broken up last spring, and had received no manure for
years. It was thought to be of uniform quality when planteds
but great unevenness in the growth of the crop was noticed
in the field as the season advanced. Many years ago—the
precise number could not be determined—some manure heaps
had stood on the west ends of the several plots and their effect®
could be plainly seen in the larger yields of sound ears and
of stover on the west ends of the plots. The results of the
experiment are given in the following table. In the column®
headed E and W are given the weights of crop grown on the
east and west ends of each plot. ;

Wricars 1IN Pounps or Fiegrp-Curep Crops.

[Mr. Bartholomew’s Experiment No. 4 with Corn on Meadow Land.]

EXPERIMENT STATION.

Total
Weight
of Crop.

Stalks, Leaves and

Total.

Soft Ears.
Ww. Total.

E.
63

Sound Ears.
w. Total.

E.

A Diggolved Bone Black. - =io0. S ool s

1225

303 6717

374

141

78

225 407

182

965

262 494

232

103

47

56

204 368

164

B, Grand Cayman’s Phosphate_......___._....

1039

311 51

240

58 123

65

211 365

154

€ No Phosphiatescs = = oo oo to ot

1114

295 595

300

58 122

64

207 397

190

P-Thomagblag=st o ok o r e = i

E, South Carolina otz s e

292 524

232

56 137

81

201 331

130

712

191 364

173

82 162

80

112 186

4

1 No Phosphate oo o s lon el e

1016

521

295

62 131

69

208 364

156

G BOlvIan i GUANOL - v 2t et e

1949

1717

441

4178

1368

1050

121
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It will be seen that on one of the no-phosphate plots the
of sound ears was twice as large as on the other, and the y
soft ears, and stover werealso very different, The only
sion justified by the results is that the land was not unj
quality and not suited to the experiment.

This is the unsatisfactory issue of very many such eXperingy
an issue which cannot be foreseen or fully guarded against, m
laying out of the land, the care of the crop and the Weighing
recording of results were faultless. ‘

appearance of superiority, the other plots showing no
ifference. . :
ﬂf:rana H making rapid growth with H leading. @
if any, than C and F. J -
ttegommgnced hoeing the second time in. the after-
in the forenoon of the 27th. A and H look.mg finely,
gdiﬁ’erence, while all the other plots continue back-

lelq
Con
forgy.

s B. D, E and G showed quite a litle
::;lyarl}(;eolx)lloizugu,st 1’st, when A and H had commen.ced
0 m,ent of ears, these exhibited no tendency to earing,
ason advanced ear-formation co'mm(?nced.

A and H well advanced in ripening. B. appears
earing. D, E, G, have made some ears thle'z Cand
;light. At the time of planting each plot cogsmdted of
of fifty-five hills in each row, or two .hun lre and
hills in each plot; and to provide against loss from
erminate and from worms or usual depredations and
d of four stalks in each hill, six kernels were planted
. It germinated unusually well, but cut worms maqe
e havoc with it during the early growth. By Jhe‘sm
each plot should have had 1650 stalks, and a ?wmg
tion of four in each hill upon an average, there should
1;23 i;la:k:e;veral plots were counted carefully, giving

EXPERIMENT cARRIED our BY Mg, W. H. YEOMANS,
CorLuMBIA.

The general arrangement of the experiment was the same
has already been described on pages 112 and 113. Muriate §
potash was applied at the rate of 320 pounds and sulphate
ammonia at the rate of 200 pounds per acre. The separate plg
contained each one-sixteenth of an acre. The quantities of phg
phate applied are given in the following table,—the money valg
of the phosphate applied to each plot was the same,

Mr. Yeomans’ notes supply all other details and are as follow

“May 8th. Plowed the ground—a yellow, gravelly loam, wit
a clayey subsoil—that had been cropped with buckwheat th
season before, being dressed with a superphosphate at the raf
of 150 pounds per acre; previous to that had been in pasturag
for a good number of years. At the fime of plowing the sol
was in good condition, but the next day it came on wet, contin
ing until the 10th, when after raining through the night th

More (+)or
Number of less (—)than g
stalks. full stand,

__________ 991 —109

weather improved. R e Lom3 -

May 22d. The sulphate of ammonia and muriate of potoi I e 919 :lz;

were sown on and harrowed in. The phosphates were put in LR itgz — 99
hill. Commenced planting the corn in the afternoon and finishCNNNNNNNE S~ oo

S A —115
on the 23d, with warm and pleasant weather and the ground AN - oocoooscoresmereoonoos 852 248
fine condition. | From the 24th the weather continued clondiNNRRRRRE - -~~~ -~~~ 979 12
and misty, with showers of rain until June 1st; with the excel B
tion of May 30th when there was some sun.
June 1st. The corn commenced to come up; that planted ¢
the Thomas-Slag presenting the best appearance.
June 13th. Commenced hoeing the first time in the afternoo
finishing the forenoon of the 14th. At this time A and H p™

sth. The corn was cut and placed in stacks, had not
d by frost and was in good condition.

th. Corn husked and stalks weighed. The stalks on A
much the largest, those on H being !arger than .t,hose
ure which was marked during a considerable period of

N
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the growth. On huski |
. usking, the corn on Ah
ad : : :
Hiore sound g8 s that the land was tolerably uniform 1n quality so
differences in the yield of the

to assume that the
ainly due to differences in the effect of the phos-

rgely to differences of soil.

gwo plots which received no phosphates produced
ounds of ears and 93.3 and 76.9 pounds of stover,
Again the quantity of Dissolved Bone Black ap-
s not excessive, for while double the quantity, on
, 7 pounds less of ears it increased the yield of stover
s, M. Yeomans’ observation is noteworthy in this

and com
somewhal':alc: ears than was the case with H, where the 9
ey nger but only one upon a stalk, whil earg o
5 8;1‘ s of A had two ears each.” ; ¢ Mmany of
he g
results of the experiment are given in the followi
l]g ta.

v

A "Y .‘A
cruAL WricHTs oF Crors As HARVESTED

(Mr. Yeomans’ Experiment.)
Sound Sott Mo

g, 21; pounds dissolved Bone Black_..._. St;‘ielrl Ii:;’; Ears,

C: I\?g“;iisg]i:ltl:- -C-at;tn-uan's Phosphate- - .. 133 6% ;g ;gha,t the ears on A were rather smaller, but more com-

D, 27} pounds Thomas.sgg-:_'_'_'_'_'_'_'_' _______ 11788 2 344 nder than on H, where a double quantity of D.is-

?, 341\1}1 ;)OPu}IlldS ground South Carolina Rocl.(-.-_._-_ {ie ?;‘:%} 58 99 Black was used,. and many stalks had two ears while

d, 273 poun(:i:p]};zi?\;' -------------------- 69 53 Z;(} 7 e no stalks .W“’h two ears. : g

H, 32 pounds dissolvlzg ;)1;1’1‘]’3-] -------------- 102 233 41 the average yield of the tWo plots which }'ecelved no
ack. ... 293 179 314 2' C and F, one hundred per cent. then the yields on the

mpare as follows :
Total
Ears. stover.  Crop.

Thes
e results have been re-calculated in the next table to af
100 100 100

stand of corn i i
Vidlded 211 p;z:g:sovaay. Plot A had 991 stalks on it whi
1100 stalks. If 991 i ﬁ:ove.r . A full stand would have be F, N%I;h"s[’g?te{{ """"""""" el SDASE
. a I Dissolved Bone Black.---------==77777
s yielded 211 pounds of stover, 1 dvga I;):e,s Pa;}s Ly 319 160 9211
stalks would have yieldea 211X 1100 : jnd Cayman’s Phosphate -..------ == .
991 = 234.1 pounds. &8'31313 o G 211 132 ‘6;
arolina RoCK .- --<----n----m-" 191 13 15
B PRSPty 194 155 168
550 3817 442

WElGHT!
s oF Crops, MAKING ALLOWANCE FOR MissiNG ST
solved Bone Black

Girst at the yield of ears; where Dis
soft or immature,

(Mr. Yeomans’ Experiment.)
| only a small portion of the ears were

Sound Soft Total

A, Dissolved Bone Black......_ z‘;ze{' Kars.  Ears.  Ears. L
g’ graﬂd Cayman’s Phosphate... .. 1363 2;:: :2?1 243.9 swhere else the proportion was large and except on B,
D', Tzofnlﬁg; a:e ------ R ARk 93.3 9.4 ";1’; li/;'i yman’s Phosphate, much. more than half. Dissolved
E, Ground AR RS 1156 340 568 908 k produced nearly three times the weight of sound ears
T No Ehowulb L spa s L O 1156  20.2 620 822 rand Cayman’s Phosphate produced and about seven
@, Bolivian Guano_..._._. fEAERIN N 1;?'?; 5.9 365 424 i h as any other phosphate~ (
""" 6 307 529 836 er, Dissolved Bone Black yielded 1% times as much as
Bolivian Guano and twice as much

nan’s Phosphate or
Slag or ground South Carolina Rock.

be fairly said that in this experiment,
Dissolved Bone Black yielded twice the return that an
y value of any other phosphate yielded, that Grand
osphate came next, though greatly inferior in effect
olivian Guano, Thomas-Slag and ground South Caro-

H, Double quality dissolved Bone Black. 329.2 201.1 35.6
.2 X .6 236.1
It appears in the fi
rst place that Mr. Y ‘
ik i e f . Yeomans’ field was 2% bs. — .
suitazlgo;‘n 1nt hasmmllable phosphoric acid and in this reg wrd ¥ : & Ditecived Bone B
or the experiment. A d i ,

i g : s moderate application of D

d one Bl.&ck produced a three-fold increase of 1 o
and a five-fold increase of ears. b



o’ ]

127

126
THE CONNECTICUT AGRICULTURAL
lina RoCk d- ) EXPERIMENT STATION.
id 3
plots which ha differ greatly in erop-producin
ch receive them gave ab - g Power Y sound Total
those which received g about 14 times as m ang | Ears. stover. Crop.
ived no phosphates. .- uch g B Bone Black .-------=-""" e PR LY W
i ’] s Phosphate.------=- it 82 e 5.0
ExpERIM : R oneeee + 2.2 + 6.3 + 4.0
E : :
NT CARRIED ouT BY Mr. W. R. F1 . Carolina Rock -cm--amnns + 88 + 4.5 + 4.6
Th IAh fo this s bu lon s - Fism, Mysrio, g e SR Sy b ah e
experiment ‘was high but moist ; : y Dissolved Bone Black + 33 +165  + 89
and had 1o manure to the acre----- VRN L SR ¢

ws that the experiment,
d accuracy, throws
of the phosphates.

in grass and pasture f «
% or some BrR
laid off i years without top- :
ok plotacadh somaling oue wighth of dreseing. g
Tﬁe sha II'OW of beans was planted as a ma kan e e
whole acre received 3 s
20 g
200 pounds pounds of muriate
The phosolf; stulphate of ammonia, broadcast andoi p-OtaSh
i p]a]:ltzdetshwiare also hroadcast and hal-rowgglf)we&
e last week in M : in, q
a8 us ayv. Th . 1
sl ::i and suffered no accident. V{Then ;a:izgtv?s cultivag
e N
Weatherzvl;gil;;e}fn and had moulded slightly on acc;ul\ov' 5‘
b was everywhere extremely unf: nt ofy
e results are as follows :— y unfavorable.

ady of these results sho
jed out by Mr. Tish with all care an
the question of the relative value
that the yield was not in any case strikingly increased
ation of phosphate SO that probably the soil itself
acient phosphate for the crop. In that case 1O
11d be looked for in the effects of the different phos-

NT CARRIED OUT sy Mr. C. A StLL, SAYBROOK.

go the land under experiment had potash salts and

he black and grew @ good crop of corn. The follow-
y oats were sowed with @ complete fertilizer. Since
mnd has been in grass and has had 1o manure or fertil-
kind. It was plowed May 17 and the plots laid out,

Wz
1eaTs oF Orors As HARVESTED

(Experiment of Mr. Fish.)
Sound Soft

}Ag: 43:. f %ﬁi‘;fg’s‘ﬂved O IR o e i’;’;ﬂ} Eg‘r& Stover.

0 No Phosphr:tzd Cayman’s Phosphate-...-- 4554 63% 413 : ol f PR Y- ot

D, 855 bertnas Th VeS| ks s it 4¥9I nINg one-tenth of an acre an running 1OT an

E 694 POllnds S Slag ---------------- 47'.;% " S 438

P No Phosﬁ;‘;‘::d So. Carolina Rock__.._- Kod ;?é i:; uth half of each plot muriate of potash Was sowed ab

PR s IO M 924 4T 160 pounds per acre and on the mnorth half double

H, 64 pounds Dissolved Bone A 4314 7% E, potash and magnesia ab the rate of 320 pounds per

T Sl s ey L 478F  54F 52T 93d sulphate of ammonia Was applied broadcast over
------- 384 13 399 at the rate of 200 pounds per acre and well harrowed

eel harrow.
¢ on the several plots as indicated

"’phates were broadeas
harrowed lengthwise.
Plapted 296 hills of medium yellow

The seed was all ghelled together an

The avera i
ge yields on the
hates and . two plots which i ”
It)he iel(; ft‘he percentage differences betw: o o'
yield of each plot are as follows : feiihe Reciace Ny

~-

flint corn on
d coated with

Average Percentage

:mmd Tegrs iilns 12 32;”- difference.

b s S R 3 3.4

Total crop ""_-“"-:::-—: ---- 3;(}3; 00 s Corn coming up- June 9, cultivated and hoed. June
2.3 ted. June 26, hoed and thinned to 3 plants in 3 hill.

tivated. July 30, hoed.
3 924 and 23d of October
. The results follow:—

the crop was harvested and

The percentage i
ge increase, (+)
plots ove 2 , or decrease, (— k.
r the average of the no-phosphate éls)ts),i: Zstfl‘] ?lsevuﬂ
s ollows:
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WEIGHTS 1 DS g
~ Pouxps or FieLp-Curep Crops, put by Mr. Sill with great exactness and was noted by

(Mr. Sill's. Experiment.) of the Station who examined it in the summer, as one

. 0 b} >
1bs. 1b5_°m' Stl%chr.

]g, 26 pounds Dissolved Bone Black........ 5713 331 954 .
37 pounds Grand Ca ) i b
0. No gt sy s'khosphate . L.} | 630%. ) 87 7893 ENT cARriED ouT BY MR. E. A. RussELL, SUFFIELD.
------- Boevm o naeamaes 4908 35 o ;
D, 45 696 L ’ . -
4 pounds Thomas-Slag.._.........___. 552 20 755 soil of the field used for this experiment was a rather light
, 56 pounds S. Carolina Rock .._.__._ 580 g ‘ . : :
TR R e A AR 86173 d had been in grass with no manure for a considerable
BT A 5333 314 800 | The field sloped to th d 1 |
@, 45 pounds Bolivian Guano .. g\ of years. e field sloped to the west and the plots an
H, 26 pounds Dissolved Bone Black......... 51 PH ;7% - ~ from east to west. Muriate of potash at the rate of 320
I, 52 pounds Dissolved Bone Black.... ... 5284  23% s‘a:(‘);% and sulphate of ammonia at the rate of 200 pounds per
) broadcast over the whole piece. Each plot contained

of an acre. The phosphates were used in the hill,
f-Midnight” corn was planted on the 21st and 22d of
) Mills 3} feet apart each way, 4 stalks in a hill. Wire
estroyed considerable of the corn before it came up and
seed gave out, some Canada corn Wwas used for planting
n June 9) which matures a little earlier than the other.
second hoeing a few hills had to be planted again. It
ticed August 1st when an officer of the Station examined
that from plots A to G, the stand on the upper end of
ts was considerably lighter than on the lower end. The

The yield of sound ears on the two plots whi

phate differed by 42% pounds or 8 per cznt. of thzhax}']:ai neo
Henc.e no effect on the yield of sound ears can be ascri%)edy ;
certainty to a phosphate if the plot on which it was applied
not yield over 8 per cent. more than the plots which l'egeived
gilo(lsphal:?.h 'lfh; per cent. increase of yield of sound ears on

s which had phos g ; i '
e A A

A, Dissolved Bone Black

g’ %ﬁiﬁagg;nganys Phosphate ..__........._.._____._... 11'_2 s cultivated in the usual way and the corn cut and
vt L e s e i 7.8 1 on the 18th and 19th of September. On Oct. 19th, the
R R S R 13.3 were weighed ready for husking. Rain came on and the

------------------------ s ould not be finished and the ears weighed till the 25th.

_________________ 3.0

It a i

it ppea'.rfdthat an increase of more than 8 per cent. over Weients oF F1eLp-cureED CROPS.
ge yield on the plot which had no phosphate was obtainél

on only two plots A and E; that there was a difference of (Mr. Russell's Experiment).

per cent. in the yield . : 4
e T B e W
ed Bone Black. Moreover the yield of sot® nds Dissolved Black ..co--en-- 5273 9% 10373 1515
ea.r.s on one of the no-phosphate plots, F was greater than on an] ds Grand Caymen’s Phosphate 477 123 8072 1297
which received phosphates, except A and D L 439 24} 828% 1292
Result.—These facts indi ; nds Thomas-S1ag - - -~ -co-cmn- 311 95% 543 1227

. ndicate th 3 od 8 : & Gl

that the land which a.ppealed dunds Ground So. Carolina Rock. 349 98% 728% 1176

be quite uniform in i : Al

FEr g l()luaht,y and which we had anticipated w02 Bt . liende 345 108% 1703 1224

e 1eHe phosphates was not uniform in quall@ unds Bolivian Guano. ... - .- -- 415 8% 9214 1415
eficient in assimilable phosphoric acid and for these reasos s Dissolved Bone Black ... 450% 4 930% 1455

was unsuited for this special experiment. The experiment ¥ L N 3643 68 798 12304
nds Swift Sure Superphosphate 448% 52% 996 1497
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ated by a strip of turf 3 feet wide.

Average Perc
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e-eighth of an acre (2 rods wide and 10 rods long)
The plots and

h and south. On the acre and one-eighth were broad-
ds of muriate of potash and 200 pounds of sulphate
The phosphates were put in the hill. The corn was

sound L R : ;igem- Qifforgage ;

tover__. il o ot 382.8 s y

Potal dropl /0 Y Tail S e 799 l;" ed Top-over. The rows were about 3} feet apart, hills
_________ 6 } 1 q

""""""""""""" 12485 35 e row. Five kernels were planted in a hill and

The blackbirds pulled a very little of it, necessi-

Since the differ .
énces in the nat : .
ent plots are equivalent t ural capacity of the soi] of Qi , replanting.
PR St 0 14.7 per cent, of the total rdeld iffe
8t, 1t follows that unless an increase of b} of soy

! reighed shortly after.

Increase cannot fairl : h
! xb ¥ be attribut :

Inequalities of the soj] F efhido anything other than g ng are the results :

Pusrapee o b or the same reason differencct of 4

The Percez;t o, stover or total crop are not significant,

. O o .

plotd whick r:oe. 1ncrease (+), or decrease (—),Zf Bield o ‘

ceived phosphate over the average of t} o

e ug

‘W ercaTs oF FI1ELD-cURED CROPS.

(Mr. Andrews’ Experiment.)

manured plots is as follows : —
Sound Soft
. Sou Ears. Ears. Stover.
A, Dissolved B
d ved Bone Black ___ ears, Stover, p dissolved Bone Black_.______ 3724 69% 704
B, Grand Cayman’s Phoephate CiUl0 i 0 ren +30.0 26 Grand Cayman’s Phosphate. .. 3383 58 641
E’ ghomas-SIag """""""""""""""""""" +24.6 + 1.0 L 38 R e 337 643 628
» South Carolina Rock._____ 7T — 15 =18.7 4 Th -S
A0 gty e s s SR g . — OmAas-Slag. . . .- _-ceaaaa 334 62 707
g’ ?3"1“”3“ Atana. . e TN SR et — 8.9 — So. Carolina Rock. .- -« 215 818 550
J 'S“?;tbls(;;l:;nmy Il)jss"]"ed Bone Black. Lf';t : ]165'4 +133 “]g’h]ate---é ----------------- ‘-;2? ;‘;’1’ :?);
‘ uperphosphate ______ § g 4 +16.5 olivian Guano. ... ........-
"""" +11.3 +25.0 +20.0 losphate. ... _._..._.__... 3204 60} 614
i dissolved Bone Black. ... .._. 278 58% 629

Lesult,—
had no‘eﬂ'ecfttoanplt)}(:zrs 'ﬂ]); : Thomas'SIag and South Carolina Rock
ey yield, and that Boljvi ‘
little, if 3 olivian Guano h opd
il So; nda:g’rsfié:;. StDlssolved Bone Black increaseg tl?;] ;Zifif l‘)jlt"
; over noticeabl ‘
hat : ¥, and Grand :

Paate Increased the yield of sound ,ears, but nncOthfy r;ﬂtan’s Phoos
over or of

leld and that of any one plot are as follows:

Average Percentage
yield.

total crop.
E i gt 3 difference.
XPERIMENT CAR e e SR R 306 15.2
B ot 8y Me. ¢, S. ANDREWS, Jr. NEW o R SR 519 14.2
W BRRERE Crop . o aeili i iiiiaen s 947 12.7

BRITA IN.

years and was believed r¢ars, had been in grags for some
to be in an exhausted condition, It

would not yield half 5 ton of hay to the 5 o
Cres y

The plots each

ting was done May 21. The crop was carefully culti-

nd stacked without suffering from frost, husked Oct.
Severe and frequent rains made

weigh the stover when it was in good condition.

Total
Crop.

11463
10373
10194
1103
9064
897
979
995
9653

tes and the largest percentage difference between the

‘centage increase, or decrease, (—), of yield on the sev-
' calling the average yield on the unmanured plots 100
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Sound .
A, Dissolved Bone Black......________ gir;’ St°2vler6- & W E1GHTS IN POUNDS OF Fierp-Curep CroPS.
1]? 'l(%liand oL i -pic- 10.6 10:8 2L0 ,. (Mr. Aitken’s Experiment.)
E 8 G s Lo i B 9.1 92.1 . Hovnd Total
G' outh Carolina BOUIGlCL S Lk —10.0 5.0 16‘5 Phosphates Applied. }I;lg,gs. St({gsr. C{);)sl)'
Bolivi ! : riRel —~ i X ; A
I ’Dou]l;;anuf :in% """""""" -9 3.9 3 sounds Dissolved Bone Black._ ...._... 4863 630 11163
) T I?SOIVEd Bone Black. 9.2 8.6 ds Grand Cayman’s Phosphate. - ... - 538 750 1288
P 6 1198
b, ‘ phosphate .. oocooanoooaeanno- 504 694
s appears that in this experiment there was-on] B ThomasSIag oooooo e cnee- 552 806 1358
gle plot [A’ Dissolved Bone Black], where the increa yfa' Shy ands So. Carolina Rock...----. ... 492 798 1290
over the avera ase of epg O R S AT 432 548 980
than the Val‘iat%:noi)ft]:;; no-phosphate plOtS o decldedly largg ds ]golivian AR NI ARERTAEN (. 461 748 1209
The land, theref. e Dno-phosphate plots among themselyg T —— 418 524 1002
el -, ere <')re', was not uniform in character and not strikip ounds Dissolved Bone Black. ... ... 491 644 1135
lent In assimilable phosphoric acid; f Ertilizor of any Kind. ... .- -.ico 959 318 570
; for these reasons ag ; y
1 Bhds Muriate of Potash____.....--- 279 364 643

the results do not help to solve the special point under expe

ment, viz: : :
B R ik R peed - l jelds on the three plots which received no phos
age y '

ExpERIMENT ¢ the largest percentage difference between the average
AREED ovr Bx Me. Ropeer Arrxey, Smigl d that of any one plot are as follows:

STATION,
Average Percentage

The soil of the experi
periment field was i Yield.  Difference.
had not been cropped or manured fa l;.ghb’ sandy loam. 1 e RN U Y E R R R 471 8.2
or four years. Over anfNNNG v or oo 589 17.8
1060 13.0

acreiof the field, after plowing, were broadcast 320 pounds ol
muriate of potash and 200 pounds of sulphate of ammmﬁa Ni
plots were laid off, each containing one-tenth of an acre . with
four foot space between the plots. On these plots the h’os hates
named below were broadeast with great care, Thepseeg

centage increase or decrease (—) on each plot over the
ate plots is as follows:

“ Braj ’ s 3
rainard Corn,” a flint variety. The hills stood 32 feet apat Sound Total
each way, with four stalks t hi & Gpiect af K Ears. Stover. Crov.
25th and, dultivated 8 to a hill.  The piece was planted Maf issolved Bone Black_ .. -cceo--. 3.3 1.0 5.3
Oﬁic:}r g SVafe as uS}lal.. When visited in August by an d Cayman’s Phosphate__..__ ... 11.4 1.3 21.5
il oi the Station no missing hills were found, but all through e L A R S L1 36.9 28.1
the piece were spots where the corn was weak and . The b Carolina Rock .« .- -eceone- 4.4 35.5 217
plots ran from east to west and th ; r o O _2.9 21.0 14.0
to have the Bdaviest ssng e east side of each plot seeme® quantity Dissolved Bone Black _ - 4.3 9.3 1.0

and. No reason could be given for thesé ortili .
defects, as there was every reason to beli I s ooy kind -l i e e

: 5 ¢ n to believe t iecé ¢ YU SRELR: {10 =39,
was uniform in quality. at the whole pie C R R 40.8 38.2 39.3
The corn was cut ab
out the 15th of Sept d i ;
ptember. It was huske —This experiment furnishes some interesting observa-

and harvested QCt. 16. The weather was extremely unfavorablé
ai there was rain alfnost, every day for two weeks. The crops %
plots A to I mcluswe. were weighed that day, but continuot®
rain prevented harvesting the others till the 224 This in itsel
made the experiment less satisfactory. Followin‘g are thelll'lesultﬁ’

C, F and H received nitrogen and potash alone ; plot
ed no fertilizer of any kind; and plot L received 30
muriate of potash only. The yields are as follows :
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C, F and H, (Potash . Ears.
L (Potash)i_(_ ash and Nitrogen)________ 401 S?ggh " i Welght of Ears.
K, (no fertilier)___ . 2fTtoes 279 364 ' f Pounds g’ssﬁvgd 10 Bllfifk"h """"""""" i
------ P SN S e unds rand Cayman’s Phosphate_...__.._._.... 219%
It a i Mo Phosphate. ... .oocoeon e il 206
ppears that potash alone only glj 3 B nds Thomas-Slag. oo cecoooooacooaoeneot 2323
but that potash : ¥ slightly increaseq — ' . |
potash and nitrogen together the v Pounds Ground South Carolina Rock........_..... 229%
Seems very likely, then, that nitrogg i alfmost dOUbled it 4 b Phosplmte. . ... iliecqesnncacsccasencocan 215%
otash ili 1 enous fertili j
p fertilizers will'give the lareost ey Z€rs, rathep ¢ Pounds Bolivian Guan0 ... _._....oocoeaooioos 2354
S urns on this lang BEhosphate. ... oo liu maacar e cnm caom 199%
3 9 Pounds Dissolved Bone Black. ... ... ... .- 281%
3393

2. The do
uble quantity of bone black on plot T made . 2
p Shght 0 Pounds Home-mixed Complete Fertilizer

crease Of ClOp over plOt A Wth]l had half the qllanblty Of DISSOI
. p p 9 ew 14 |
3 All the hOS hates Il]cleased the total ]eld sSom ]
b.

increase i s ¢
1 ears 1s very slight for it must be borne in mj ]
Ind thyg, eld though close to it.
¢ yield on the three plots which received no phos-

7 pounds and the largest percentage difference between
yield and that of any one of the three plots is 4.1.—
tage increase of crops on the several plots over the

" did not have the muriate of potash and sulphate of
at the other plots received, being outside the experi-

Expr : §
RIMENT CARRIED ouT BY M G phate plots is as follows:
R. GEORGE F, Prarr | Percentage
MILFORD, ) - gicrealsetovlgzlr )
Thi i o Phosphate Plots.
i his éxperiment was on hioh land A , Dissolved Bone Black ... ... ... 11.6
wise of th gh land, sloping to th ‘
e plots. The land is Gt it e west length Grand Cayman’s Phosphate .. .-« <o coooooooan- 6.0
With peach trees which are g BEHOmas-S1ag ... oo eencemmemmeessEnasee 12.3
I Eouth Carolina Rock . _ . cceecciaioicmccnaana- 10.9
£ ] - -
¢ 13.7

* G, Bolivian Guano
" I, Double Quantity Dissolved Bone Black.........
64.0

—It appears that Grand Cayman’s Phosphate had very
on the crop, but remembering that plots A, B and C had
t where for some reason the stand of corn was weak,
t is not surprising. The double quantity of Dissolved
ck gave a three-fold increase; and the results generally
that phosphates rather than potash salts or nitrogenous
will raise the productiveiess of this land. The same
@ practically is secured by Dissolved Bone Black, Bolivian
‘Thomas-Slag and South Carolina Phosphate when applied
tities proportional to their market price.

ome-mixed Fertilizer on K produced five times as much
of crop as any other application, excepting the double

of dissolved Bone Black.

selrﬁlrate plots with great care,
€ corn was Hickox T y
M?I‘5;126th, and cultivated 22;?:&5115:; s &
€ crop w i '
ol ané)th:seﬁ;s:d for seed ang therefore was topped in Sep:
s Tathered Nov. 23, much later than usual on ;‘:‘
bty 1il;neairdunfa?vorable weather. It was im onible
of the weiaad s weigh them accurately, both on gcéount
Ao dmet,hod! of harvesting the seed corn, In
the corn was fxfl)all:‘ to be a spot on plots A, B and Cl‘]‘.'here
o e thz?nd Poorer than elsewhere, No reason|
il ve{_; ; r Is, The stand of corn was otherwi i
X Y 1ew missing stalkg ey
Following are the results : |
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This was put on at the rate of 800 pounds Per acre , 8
fifth of it was put in the hill instead of being all sowed l;ron
like the other fertilizers, 54y g
EXPERIMENT CARRIED oUT BY StePHEN Hovr'g Song

CaNaan, 1

The experiment field had an area of 200 square rods and‘
perfectly level. For the last Seven years nursery stock haq p
grown on it without any manure. It had not been in gragq f0'
years. It was plowed and harrowed on the 22d and 23q of
and on it were broadecast and harrowed in 1000 pounds oy
sulphate of potash and magnesia and 375 pounds sulphgge
ammonia. It was divided into 8 equal plots of 25 Square p
each on which the phosphates were sowed as described beloy:

A flint corn was planted in rows 3 feet apart, hills 2 fee gy,
in the row and two stalks were left to a hill. The CTOp was
tivated in the usual way and met with no accidents, Wh

hills. The Crop was cut at the usual time but could not |
husked and weighed till the first week in December, Followin
are the results :—

Werents 1v Pouxps oF Fierp-Curep Crops,

(Mr. Hoyt's Experiment,)

Sound Soft Tot

Ears.  Ears.. Stover. Crop

1bs. 1bs. Ibs. 1bs.:

4, 40 pounds Dissolved Bone Black. ._______ 730 200 10523 1982
B, 58 pounds Grand Cayman’s Phosphate.._. 840 205 11324 2116
q, No Phosphate ..o . ___ 725 216 1080 2020
D, 69 pounds Thomas-Slag.. .______...___ 750 185 1050 1980
E, 86 pounds So. Carolina Rock ... 590 245 10173 1854
T, Na@hosphate ... " S da A TET 6623 185 9933 1831
@, 68 pounds Bolivian Guano.__________ . 705 240 1085 2030
H, 80 pounds Dissolved Bone Black_._ ... . 585 2363  o9y3p 1799

average are as follows ;—

Average Percentage

yield. difference.
Sound Earau sl L 688.7 5.3
oo TSR L L) 1036.7 4.2

Aobak oropy. _peiibe s U B0 1925.0 5.0
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tage increase, or decrease [marked —] of crop on
plots over the average of the no-phosphate plots is as

Sound Total

Ears. Stover. Crop.

ved Bone Black. ... . ..-a---- 6.0 1.5 3.0
(Jayman’s Phosphate .....---- 2 1.9 9.2 13.1
______________________ 8.9 1.2 3.1

bling RoCK . co - ocvccmccom - —14.3 —1.9 —3.8
Ty PR R 2.4 4.6 b4
e quantity Dissolved Bone Black — 15.0 —6.1 —6.8

There is not a single case where an increase of yield
be attributed to the phosphate except the yield of
on plot B. Inall other cases the slight increase observed
ithin the limits of error and can be attributed to differ-
e quality of the soil on the different plots.
sarent decrease of yields on plots E and H are largely
ained in the same way. It is evident that the soil was
ely deficient in phosphates and for that reason could
r the purpose of this experiment.

SUMMARY.

experiment made by Mr. Bartholomew with corn in 1887, the
) of that experiment in 1888, his experiment with potatoes in
Veomans' experiment with corn in 1888 and perhaps Mr.,
‘experiment are the only ones which can fairly be regarded as
utions to the question of the relative practical value of the phos-
 under experiment.
Bartholomew’s experiment of 1887 Grand Cayman’s Phos-
Thomas-Slag produced as large a crop of ears, more stover
fge a total crop as the same money value of Dissolved Bone
aduced, while ground So. Carolina Rock produced less than
uch increase of crop over land which had no phosphates.
8 with no further addition of phosphates, the plot
the season before had received Grand Cayman’s Phosphate gave
e times as much increase of sound_ears, over the no-phosphate plots,
plot which had received Dissolved Bone Black, more than twice as
ncrease of stover and more than three times as much increase of
rop. The plot which had received Thomas-Slag gave still larger
e of crop. The plot which had ground South Carolina Rock the
fore, produced in 1888 more than twice as much increase of ears
and a half times as much increase of total crop as the Dissolved
lack,
e results are differently expressed in this statement of total
ears and total crop for the two years.
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A, Dissolved Bone Black_..._____ neldl 8;1(;3&1‘8- Tot;;zgop-
B, Grand Cayman’s Phosphate.. 1100 2144
D, Thomas-Slag __...._.... SN 1079 2099
E, Ground South Carolina Rock_ _ _ 10074 1926
Cand F, No phosphate (avérage).- 942 1793

There was profit in dollars i
and cents in the use of either Di
Bone Black or the raw:phosphates Grand Cayman’s and Thom;iscs)l}ved
=Sla,

B . aw phOS ha-tes pal b t
ut on th/l,s l(l?l(fl m t}lese two ears
y p d et er

There was no loss perhaps in the use of South Carolina Rock Theg
2 o

conclusions are confirmed by the followi i
Aoy wing statement of yield per acre for

Tear for twe _shallod ooy | RN ot

A, Dissolved Bone Black..... 8320 104 10 §os0
B, Grand Cayman’s Phosphate . 8800 110 16 $:.3G
D, Phomas-Blag. ..ol i 8632 107 13 3.3G
E, South Carolina Rock__.____ 8060 101 7 ”
No phosphate . ___________ 1536 94 "

There now remains on the plots B, D, and E not removed by the

crops, the following quantiti i i i
bRl v g q ities of phosphoric acid which were applied

32 1t ot 2 bR £ O o M 86.7 pounds
o D
Al e sea 59.3 st
e s SO (R S TR EAeER .8 M

All of the phosphoric acid appli
pplied to plot A i
two crops and more beside. g " gy i
Onl\iﬁxt weI m?iy c;{nsider Mr. Bartholomew’s potato experiment, First
e rye land. ere the yield of potatoes both lar i
ge and small
:})c]))uits thle s:rge on ]1:31'11e separate plots which received equal money var::
solved Bone Black, Grand Cayman’s Phosphat
d Thomas-SI
though the last named produced a lar ey »
ger proportion of small potat
than the others. Each of these i 8 htont
phosphates increased the yield about
one quarter over that of the no-phosphate plots. BolivianyGuanao oi]:l-
zreasec.lttl;e _';'lzeli:half as much and South Carolina Rock did not in-
rease it at all. Each plot contained one-sizxteenth
- of an acre. If we
figure the crops of large potatoes to the acre and call 6o ounds“;f
potatoes a bushel, the yields are as follows :—- r

Bushels per acre Gain in C
pi ash value Cost of
o phosphate ------------- algelp;,;atoes. bushels. of gain.* phgsspl{}ute-
Dissolved Bone Black 165 8 $19.00 416
....... 38

Grand Cayman’s Phosphate. . 164 31 $:]l 223 $:. i
Thomas-Slag. L. L. Jiei g 156 29 14.50 '16?
South Carolina Rock ... ... 123 - i
Bolivian Guano..._ .. ......_ 144 i'-T ] .S-I;(-) 0.

4 4.16

*Reckoning the potatoes at the low price of fifty cents a bushel

EXPERIMENT STATION. 139

eriment on meadow land gave very different results. Here
Bone Black produced 25 per cent. of increase in total crop
er of the other phosphates produced half as much, and the
h Bolivian Guano was applied, for some reason produced
e no-phosphate plots. The yield in bushels per acre, the
the no-phosphate plots and the cash values of the gains are
Cost _of

Bushels per acre Gain in Cash value

of large potatoes. bushels. of gain. phosphate.
_____________ 139 il e e
Bone Black.....-- 177 38 $19.00 84.16
man’s Phosphate .- - 148 9 4.50 4.16
______________ 149 10 5.00 416
lina Rock ___._-- 152 13 6.50 4.16
131 SIS T TR 4.16

that there was three to four times as much profit from the
ved Bone Black as from the use of the raw phosphate, in
rop. It remains to see what the after effect of the different
will be. At present we have no explanation to advance for
erent effects of the phosphates on two pieces of ground in
eld with the same exposure, the only difference between
that one was inverted sod, while the other had been plowed
a half before and had grown rye.
s now to consider Mr. Yeomans’ experiment.
mans’ land like Mr. Bartholomew’s is strikingly benefitted
Any phosphate, raw or dissolved, put on in moderate
g . It is even more strikingly benefited than Mr.
lew’s land. The results here are however very different from
olomew’s. Dissolved Bone Black yielded from nearly three
es as much sound ears as any other phosphate. Where no
was used there was scarcely any sound corn. It yielded
s and three-quarters to twice as much stover also as any raw
. It is fair to say that Dissolved Bone Black on this land,
yielded twice the money return of any other phosphate.
nt no explanation can be given of this difference in the com-
ects of the same phosphates on different land. It is hoped
er experiments by these gentlemen may make the matter
e believe that the difference~will be found to be partly if not
ue to difference in season. August and early September of
Mr. Bartholomew's first experiment was tried, were months
favorable for the growth of corn, and during those months
hosphate plots which earlier in the season were noticeably
advanced rapidly and overtook the Dissolved Bone Black plot
been leading them in growth. On the other hand, August
nber of 1888 when Mr. Yeomans’ experiment was tried were
8 to the growth of corn, being cold and wet and the raw
Awhich are presumably slower in affecting the crop could not
utilized. A repetition of Mr. Yeomans’ experiment, such as
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Mr. Bartholom i i
desirable. TSRO MOy v the lnod nsed in 288

In Mr. Platt’s experiment only the sound ears were weigheq
; e
guano gave Pragy

7 is extre"2

FEEDING STUFES.
»d statement of Composition of American Feeding Stuffs, see page 90.]

00 samples of feeding stuffs have been analyzed during
twelve months. A large number of the analyses were
connection with the Experiment on the Effect of the
Slanting on the Quality and Quantity of the Maize
~ will be given in the discussion of that experiment
s Report or the next. Analyses of grasses will be
page 101 in the account of the forage garden.

s of potatoes are given in the account of the field
ts with potatoes made by Mr. Fenn, and Mr. Platt of
Mr. Webb of Hamden. The remaining analyses fol-
me of them have already been published in Bulletin
but are reproduced here to meet the legal requirement
port of the Station shall contain “a full and detailed
its operations.”

planations regarding feeding stuffs and their ingredients,
tandards and the compounding of rations, etc., have
in previous reports, copies of which can be obtained

Thomas-Slag, South Carolina Rock and Bolivian

caIlly as large a crop as Dissolved Bone Black
n general it has been shown that in s g

ome cases the raw ph

mf?ytbe more proﬁtakle to use than dissolved phosphate pt::f hat

e ec; are more lasting.and that the immediate effect in’sorn the

;n;fte e ;i.gr'eat as that of the same money value of dissolvede ;1:

3 is 1s a matter of great importance to u .

e - . sers :

fertilizers and will receive further study on the part of theoé‘:::t?omerc

n.

gg:ii I:li;ections folr making the test and will report the results tot v‘
or general use, the Station wi .
gl g s will supply these phosphates g

It 'IS worth noting that the largest yield of sound ears pe
?,cre iin the sir;gle experiments has run from 2980 pounds t(; :g
ounds, or i .
Vbl gell-oav?l.lf 80 pounds of ears to the bushel, from 37
I.n conclusion it is a pleasure to acknowledge the readiness with
ZIVhlc}?ba“ those engaged in carrying out the experiments ‘l’:’;
ﬂ:::ccrl 'ed liiave accepteé.l the p.lan suggested by the Station, and e who wish them.
are and accuracy with which the experiments have been con: .
?;.ICted. L}fnsve{)y case where there has been partial or complete v
ilure, this has bee A ; ‘
]iaritie’s of soil Whi(;l dcl;ilg) ; ;Oﬁén;iices of weather or to pecus ‘not possible to accurately express in figures the actual
the part of the experimenter. Of the t\vk elen, il tf’ any neglect on alue or nutritive effect of a feeding stuff any more than
value in connection with the special > :e E;prerlmenns, ft?ur have ble to give a figure which shall represent the agricultu-
the relative practical value of the diﬂlf?om W}ilCh was stud{ed,'vlz of a commercial fertilizer. The reasons are alike in
experiments have little or no value eget';llzpk?SpllateS, while eight and are evident without explanation. But some way
however, show incidentally what fert(;lizinlosv lmd. i e aring feeds like that used for comparing fertilizers in
value for the soil under experiment, Thi: # em-ents have. special th their chemical composition and cost prices shall be
what was anticipated and is not discour s general result is abou ount of is very desirable. A large number of mill-
The question, which pays best C;l;;;;glsf. Sl are now offered for sale in this State to feeders of dairy
equal money value of raw phospl];,te 4 IJ p .Osphate or ﬂﬂ“ b Most of them, like wheat “feed, rye feed, oat feed and
farmers of this State who are spendine ‘IT important one to th theat middlings are residues left from the preparation of
for phosphoric acid. pending yearly more than $200,000 meal for table use. Some are evidently worth a good deal
If this question can be settled at all it will be b k. ;;i's charged for them ; while others are of quitfa .inferior
ments as we have described carried out in all -Y such exvae Neither buyers nor sellers know their composition nox
by farmers with the cobperation of the Stati prrey o8 the. Stat he prices charged are high or low as compared with
A kel ahall dop U fe ltatlorfs. Even if tl.lls 8, when their composition is taken into account.
study will nevertheless diffuse infol-nl:a:' oy Samfa,cm"y way it? mpt has been made by this Station to find out and an-
richly repay for the labor and eX]Densse.lon AP ey i dthes o 7) the mill-products now in the Connecticut market whose

ON THE VALUATION OF FEEDING STUFFS.
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average composition is not already known, and also to offer g d and published by this Staf,ior.l. A consxderabletlllllsng;

method of comparison or « valuation ” for them. ‘ yses have also been made within the last two mon i
The method here to be described is not a new one. T to our market, so that we have a tolerably complete

been used abroad, where feeds as well as fertilizers are solq lln of their composition. : st

guarantee as to composition and the seller is obliged to s used in caleulating the average cost of albuminoids,

good any deficiency. The method is perfectly logical only bhydrates are those in the.sub.]omed list. 4

the price of each feeding stuff is governed strictly by its Comyy ing prices per ton are behev.ed to represent t }(le a;el(‘i-

sition. In England and Germany this appears to be much p,, ember, 1888. The explanation of the column heade

nearly the case than in this country, where prices at present, g jon ” is given further on.

regulated scarcely at all by the chemical composition of the feqq

: : : . ; 4 FEEDS, COST AND VALUATION.
Notwithstanding this the valuations obtained by the methoq, et

Selling ”
below described have in general agreed well with the markg Pr}:;,,p?,;w"' % ‘;“3‘8“;’7"“
prices of the standard mill feeds. fision g r;lea]ld_roces; 39.95 25.92

An outline of the method is as follows : db!:_l::’ Op _______ 20.50 20.22
The average market prices of the feeds which form the basis R A 22.00 21.20
calculation can be obtained from the market reports just as BRRAYE L AL LN AR £1.00 i
market prices of nitrogen, phosphoric acid and potash are obtaineg DR Ll it ;:ZZ
from the weekly quotations of fertilizer chemicals. The chemicg ettt o ?,?;'gg 93,51
composition of the feeds can be determined by analysis as ti ; 'y Chtzps"'"_ 17.00 20.27
composition of fertilizer chemicals is determined. :f;g;ngs ________________ 25.00 24.31
The next step is to calculate from the chemical composition oS . 20.00 19,64
all the feeds and their retail prices, the most probable or averag $251.00 $250.08

retail price of a pound of albuminoids or fat or carbhydrates g
(fiber and nitrogen-free extract together.) This problem is by ne caleulation based on these foods and their average com-
means so simple as that of determining the cost of nitrogen, phos: B and prices at the date named shows that the average re-
phoric acid or potash. Each of the last-named can be bought by of a pound each of albuminoids, fat and carbhydrates is
itself ; potash for instance in muriate of potash or nitrogen in
dried blood, and from the price of the muriate or the blood the

i ‘ Cost oF Foop INGREDIENTS.
cost per pound of potash or nitrogen can be directly deduced

i i lbuminoids (N, X 6.25) :vcicanccnaannas 1.6 cents,
But there are no feeds which contain Only one or even Only two s 11T LT T T R
food-ingredients. All of them contain at least three, Unde Rl B

these circumstances to calculate the cost of each food-ingredient:
can only be done algebraically by an application of the  method
of least squares ” so-called. The tedious details of the calculation

would be out of place here. The data used for solving this
problem are as follows :

st the accuracy of these figures they have been appliefl to
8 from which they were derived and the results are given
in the column headed “Valuation.” It appears .thfn;
1 calculated cost and the total actual cost agree within

as with purchasers, the average retail prices of fine feed (as dis B oe usad i ermany, whioh: wese: donved e
tinguished from coarse feed, hay, stalks, straw, etc.) have beet
obtained as accurately as possible. The average composition 0
these feeds is known from the tables of analyses which are annu”
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o explain their use they are her i | 1
0 omg oocxxgz He ere applied to the samj, ANALYSES OF FEEDING STUFFS.
A , the analysis of which i N

page 152, p ch is giv CorroN SEED BRAN.

Sampled

jold by J. E. Soper & Co., Boston, Mass.
R. E. Pinuey, Suffield. Cost $22 per ton in 100 1b.

The sample  The
) sampl
contains in convahfs % Cost per

100 pounds.
Albuminoids._ _ GXEEE iy pound. Pon v,
Wb " 0T G, 2?38; ATT4 @ 1.6 cents. 0£7Véjue'
-------- e 7276 4.9 “x
Carbhydrates* _____ 58.81° * 1176.2 g 96 u g0 ANALYSIS.
: 11.29 B e DL 11.99
e 2.18
Eontr i 20.0 Pl L e e e e e e T :
b o e el e $15.00 o AR SRR A 6.37
"""""""""""" 20.09 A RN P D Eh 30.83
The meanin o R Nitrogen-free extract_ ... ----------- 47.33
of this "
B statement must be clearly borne in ming Bl 1.30
( e
100.00

It does . A
i $57'lg; nrf::e that‘ this feed 1s.certainly worth for feeding 1y
S i per t_On than it costs. It does not meag él? '
has a lower Valuatic:;ta]ﬁydz:sr;l; tmore tharl)l .another feed whi
and easily dicesti : mean that it is a pa )
W tlg igfgizt::l? feed. What this numerical stateu?exi?t(ell:i
Ly géts thel?oziialgnsg}:::ﬁ:s tof this‘;luality and price th
average mar : i S'name , for less than their
knowf abju]t(ezhgnfce dby PR TRl leayba great deal tohi:
Seefal vins of inforee ,-to be su_re, but it nevertheless is a ver
a8 i 1 mation. To illustrate : To know that potash
gy ;mmh S('?Sts a pound while in sulphate it costs 5
of these two salts anld B be_ know.n about the agricultural uses
much use wisel r,n d Sglte of the difference in cost there will be
) diﬁ"ereng; i‘a ? of the more costly one, but a knowledge
Just so to kn owst}? g Vfﬂ“f’ to purchasers of potash salts.
very much less in m a1Lt albuminoids, fat and carbhydrates cost
bran, will not ind ks routs or cotton-seed meal than in wheat
g g 3 uce an intelligent dairyman to give up bran
IS kf)i[(;utts OT‘ cot,ton. see'd meal wholly in its place, but
AR Odmy S'ubstltutmg one of these for a pa;‘D of
feed offered he wi e “fhmh he uses, and when he finds a new
e will be disposed to look not only on its gross cost

ther extract) and no more albu-
The fiber probably comes
d Bran costs as 'much

al contains less fat (e
hay of fair quality.
) seed hulls. The Cotton See
ran and is far less valuable as feed.
aluation” by the method just explained is $18.13 per
Jess than the cost. Even this is too high an estimate
e than a third of the carbhydrates consists of fiber
e least valuable and least digestible part of the carb-

Curep Frep ror HORSES AND CATTLE.

to be made ¢ with oats and corn as a
wheat, rice and rye, and embodies
enerally held by thoughtful horse
variety in feed than is usually
he animal.” ¢TIt contains

LUMBIA

This feed claims
forced by barley,
into practice a theory g
ry-men, that a greater
.‘,A' would be of advantage to t
5 or medicine of any description to create a false appe-

We claim it to be the strongest and most nutritious
offered to the public.”

alysis of this article follows.
,?verage quality is also given f

The composition of wheat.
or comparison.

but on the co
st of th AP AT Sk
usual market rates e’lfJOOd ingredients in it as compared with the
¢ ‘ 1ese figures are provisional and wil ; « Congentrated Wheat
somewhat with the state of th will change Feed. Bran.
elass of feods, namely,id s market. They apply only to ont e 11.41 12,38
. 4 , dry fine mill-products -- 5.54 5.59
¥ 5 or brewerv refucc I . T . .
like malt S]uouts and dried brewers’ gl'ains ki refuse RMinoids | . .- meceemmemmamne 15.06 15.36
: ber 7.44 9.34
* Th Gl e A 00000 0 o . .
e sum of nitrogen-free extract and fiber. itrogen-free extract.-..----------=-- 54.83 53.50
_________________________________ 5.72 3.83

100.00 100.00
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; en me at ton lots, or 3 tons for 3.300.”- it I‘haye tirlet,i’
nk it not up to the mark as advertised in their circu ;,r'.3
le sent by Mr. Hammond was analyzed and T?I)ortfl 0(;
was also published in our weekly statement No. 41,

The analysis is as follows :

The claim that the feed is composed of a variety of graing is
just one. Corn, rice; oats and barley were identified With g
microscope. Ryerand wheat may also have been present,
chemical composition the most striking difference betweey th
“Concentrated” Feed” and wheat bran is that the feed Contgjy
about two per cent. more fat and two per cent. less fiber,

' Con}geu&:rated Wheat
price is $25.00 per ton and its “valuation” $21.57. Whethg,, COLXXXVIL  Bran.
desirable Val‘iety of food can more economical]y be provided D o for o mnnen 11.39 12.38
such ready-made mixtures as this or by purchase of the differepg ol e e e Y 12'12 ‘1) 5.5
grains singly and home-mixture must be determined by QR cnl matiann . looodill oo 14.87 15.36
purchaser. T Do g LS 9.34

‘ Nitrog-;n-free OxXtract. o eoeoeoon 4143 52'22
“Tae CoNcENTRATED FrED For Horsgs, CATILE, SHEEP, Swiyg R e E R 4.42 ¢

Pourrry, mrc.” 100.00 100.00

Manufactured at Pearl Mills. For sale by the Concentrateg
Feed' Co., 33 Wendell St., Boston, Mass.

“There has been nothing invented for years,” says the manu.
facturer’s circular, “which has proved such a blessing to all
classes of domestic animals as the above feed.”

The directions which accompany the feed, show that it i
offered as a medicinal or condimental food. Thus we read, “For
an ordinary working or driving horse feed one single handful o
the feed with one-fourth less his usual allowance of grain at each
feed, wet or dry. For worms, twice the quantity for five days.”
For cows, “feed one half-pint or single handful of the feed with
the usual amount of grain, wet or dry. For Garget, feed twice
the quantity until it entirely disappears.” Still more startling i8
the announcement, “ this disease,” hog cholera, “in its most

“invyention” which has proved “a blessin.g to all classes
stic animals,” apparently consists of a mixture of wheat
n with 13 per cent. of salt and perhaps a little of Sf)x?li
oncentrated feed. Disregarding the salt, an equal weig

at bran would supply as much nutriment and would cost
s $20.50 per ton. The “invention” costs $100 per ton in
ots or at the rate of $160 per ton in small quantities.

Tue CoNcENTRATED Eceé PRODUCER.
e by the Concentrated Feed Co., No. 14 Wendell St., Bos-
Mass. A sample of this material furnished by Mr. Ham-
of Elliott, had the following composition.

malignant form yields readily to the free use of the Concentrated CCIﬁ;}i?X'
Feed.” B R
Following the claims of the seller and the directions for use oy s e L e 6.40
are the usual number of testimonials from thoge who have used Ezi;ﬁizr:“? i e .................... 14.19
the feed with satisfaction. Y 1 R =
This material, or a similar one under the same name, has been Nitrogen-free extract. ... -....ooaoooeooocmonoao- 4:’3?
sold more or less in the State since 1882, and in the report for e bkt et )
1884, page 111, its merits were fully discussed. During the g

present year a sample was received from W. H. Hammond,
Hampton, Conn., who says in regard to it: “The cost price is 6
cents per pound and is in 12 pound bags to be sold for $1.00 or
8 cents per pound.” “The above price ” (6 cents per pound),

mineral matter contains a quite insoluble oxide ofblrgln.
gg producer has a somewhat lower feeding value probably
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than the Con
centrated F A
R ood for Cattle. It contains both ANALYSES.
lubt s e more concentrated feed. Wheat brap ‘o & o o ; 5
@ 1 A § ; %
Conc; S or pound, as much nutriment. The cost Cop i £ Eo, EZ‘ g 5 -
ntrated Egg Producer is 50 c of ¢, g, g W, WA . A 8. e i=}
! 0 cents a pound or a ¢ 4 £ 2e Foy gme =M 3 Eis
pounds for $4.00. This latter price i j r a dogag an & BX TR E85 2 g, 25
As food H o eq“lvalent to $660 per 4 ;.i ! UQ’T“‘M B4 = = 2
od, neither the Concentrated Feed fi Per tog 22 28 28 828 233 &3 88 3
Producer are worth moré than eed for Cattle or the Ry L B2 #3, &5 Reo RED £3. ®moO @O
SR ore than a small fraction [about Ol]e.ﬁfg ....... 1017 10.89 1222 11.64 1220 12.10 12.75 12.45
thoilt e Feed for Cattle and one-thirtieth in th th - 6.03 6.05 5.07 399 432 348 241 387
e Egg Producer] of what they cost. As di e case of M oids - ------ 17.12 16.69 16.06 18.06 1705 1812 18.81 1850
worthless. : condiments they ara SRR -~ =" sos © Bpiiaer o BB RIG 140 5.08

It has been :
abundan ; ¢
tly proved that condimenty] o6 extract. 51.68 53.15 56.36 5613 55.40 5534 6031 B56.60

foods have
no advantage o
in them. ge over others by reason of the condimentg 5.05 448 3.62 479 480 490 4.32 3.50

- ——— ki dma—

As medicin 00 100,00 00 100.00 100.00 100.00 100.00
es, they may well be distrusted in view of the ot dbhan IR o ; .

absurd clai :
claims made by the seller. S o $20.00 $20.25 $21.00 $21.00 §21.00 $20.75 $25.25 $23.50

’ per ton 91.43 20.98 22.20 21.61 21.44 21.65 21.50 20.70

ars that cost and valuation agree very closely, and that
tion is slightly higher than cost except in flour mid-
d special middlings where the cost is considerably above
, probably because these brands can be used to some

. for human food.

Waear FEEDs.

COCXLVL  Spring Wh
bR il pring eat Bran. Sold by A. Arnold & Co,,
cC “hoi
CCSIIZLI;/Ihou;iBraén. . Sol&rby Paine Bros., Milwaukee
- ne Sprin h .
PRl pring eat Bran. Sold by E. A. Buck
C . ¢
s «%ﬁdlf-w' ”Fme Spring Wheat Bran. “Fine Feed No. 1,”
CCOXLl‘l;gS. : Sold by A. Arnold & Co., Willimantic 4
e : ’]’i‘me Spring Wheat Bran. ¢Fine Feed 'No 2,4
CCCXLlIn}?s. F.Soli[by A. Arnold & Co., Willimantic k|
! 1 . . . ¢
o ne Middlings. Sold by Paine Bros., Milwau-
CCCL » Middli
LI Flour Middlings. Sold by Paine Bros., Milwaukee

COCXLVIIL ~ Special Middli
e pecial Middlings. Sold by Paine Bros, Mil

Maize KERNEL AND MEATL.
0ld and New Crop compared.

XLI No. 2 New York Corn. 0ld Crop. Sold by Brad-
avis, New Haven. Cost, 56 cents per bushel.
OXXVI. No. 2 High Mixed Corn.  0ld Crop. Sent by
1d, West Cornwall. Cost, 56 cents per bushel. A struck
weighs 58 pounds.
XXIX. No.2 High Mixed Corn. New Crop. Sent by
old, Cost, 46 cents per bushel. A struck bushel weighs
nds.
XXXIX., Good Western Cors New Crop. Sent by C.
an, Middlefield. Cost, 46 cents per bushel in car lots.
X1T. Mason Co. Yellow Corn of best quality. New Crop-.
y Bradley & Davis, New Haven. Cost, 53 cents per bushel.
’XLII. New Corn Meal. Sold by E. A. Buck & Co., and
N, P. Perkins, Willimantic.
LVIL. Old Corn Meal. Sold by A. Arnold & Co., and
. P. Perkins, Willimantic.

The Willimantic sam
. ples were sent by N ki
th?r lg{ellwauke'e samples by C. M. Ely, Esqy H.ar];inf’:gilkms, -
: . :
oy qg?;at;);ig;:en l')y glr. Perkins were for ton lots, Those
; r mixed car lots at Boston poi ' .
statement of costs which follows one dollar per toxll)olllr:ss.thglnefthe
refore

been added to the 3
quotations of Mr sia i
ference between car lots and ton Iotl(; L a1
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ANALYSES AND VALUATIONS.

Maize Kernel.

ANALYSES.

EXPERIMENT STATION.

= s
. 8 s
o i M ; S g
u sl BEs MBS HEs .g.g o NS Oats.
HF MeF REE wWoE 4B 52 B3
S S U ol S Mg HS CCOXXXIV,  COCXXY.
ge2 BE®= SuE g8F SgF 85 C§ 159 11.28
_OFS [ OZS Olz OFz  omz OR OL - S 3'59
Water. oo cooeon... 1464 1309 2000 1973 20.30 1742 150 NS o Agiss
SRR L12 . 120 126 106 110 126 1o MRS L et
Albuminoids_._.__. 930 940 806 868 840 8.00 g SEEEEEEENE Rt vl
F o R NN 142 =~ 163 154 161 188 138 1.3 xtract...  58.12 e
Nitrogen-free extract. 69.57 70.67 6538 6487 65.20 68.65 699 NN ik ix
Bt s N 3.95 411 371 405 363 329 4.0 100,00 100.00
- * 21.71%*
100.00 100.00 100.00 100.00 100.00 100.00 10000 NS $20.62 :
5 21.34
Cost per ton....____ $20.00 2000 16.42*% 16.42% 1892 19,00 19.09 - 2150

“ Valuation” per ton. $19.93 20.32 18.60 18.93 18.51 18.50 19.65

The new crop corn contains over six per cent. more of water
~ than old crop corn, and correspondingly less of food-ingredients,
This additional water makes the corn, and especially the meal
ground from it, more liable to spoil by heating. It also makes
the kernels plumper and considerably lighter, bulk for bulk, than
old corn. Repeated trials have shown that old corn of the best
quality weighs from 58 to 59 pounds per struck bushel, while a
bushel of the best new corn weighs only 50 to 52 pounds.

The valuation of the new corn is about $1.45 per ton less than
that of old corn, which represents a difference of 4 cents per
bushel ; and this seems to be about the difference made in dealers’
quotations,

alue if not its feeding-value.

ANALYSES.
Oars anp Oar MippriNGs. Rye Feed.
CCCXXIV. Mixed Oats, No. 2. 34 pounds in the bushel. ngzﬁ
Cost 33 cents per bushel of 32 pounds. S 9.62
CCCXXYV. White Oats, No. 2. 32 pounds to the bushel. T 1aee
Cost 343 cents per bushel. -~ SR 2.75
Both samples were sent by C. L. Gold, West Cornwall. R 65.80
CCCXXI. Oat Middlings. From Betts & Alling, New Ha- RS G
ven, cost $25.00 per ton. This is the residue from mills where 100.00
oat meal is prepared. It is claimed that only the brightest and JEEESSSperte, $20.00
heaviest oats can be used for the purpose. The quality of the T AR 19.59

middlings of course depends both on the oats and also on the

*In car lots. Probably about $17.80 to $18.00 by the ton.

151

ground and screened. To illustrate this an a}lalysis
ow, made in 1886, of oat middlings from a different
1O W,

Oat Middlings.

Beti & Aiihg. B T, ase.
9.19 8.19
3.24 4.24
20.00 12.64
3.80 12.48
56.19 56.31
7.58 6.14
100.00 100.00
25.00
24.29

Tvses of the oats show nothing to warrant a difference

 the price of the two samples. -
oug}? not as heavy as the Mixed Oats. Mixed Oats

h corn make the meal dark-colored and so lessen its

The White Oats are

Rye FEED AND BARLEY SCREENINGS.
Rye Feed. The residue from the manufacture of
" From Betts & Alling, New Haven. Cost $20.00 per

and CCCXXVIL Barley Screenings. Sent.by 1?
‘West Cornwall. The two samples diﬁer in price by
ton, which represents the cost of grinding. CCCXXVII

Barley Screenings.

CCCXXII. CCCXXVIIL
12.42 12.02
3.60 3.51
L1194 12.50
1.62 7.00
61.60 62.03
2.64 2.94
100.00 100.00
15.00¢ 17.00
19.39 19.72

By the single ton the prices would probably be from $1.00 to



»

e

153
152 THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION.

Buckwuear Mipprings.

A mill-product obtained in making buckwheat flour. Maqe
the Quinnebaug Store, DanielsonviHe, ,

CCCXXXVIIL Made in December, 1888, CCXIII. Mage &
1886. i

eed Meal, albuminoids, fat and carbhydrates cost more
ny other concentrated feed which is in common use.

INo. 1 Feed is made in Buffalo, N. Y.,.and.ls‘ a waste
om the manufacture of glucose. Its dlgestl}olhty has
. determined, but it is probably not greatly inferior to

ANALYSES. n this regard, and at the Rrice named i§ a cheap feed,

CCCXXXVIL COXIII. ed simply from the point of v.1ew of composition as shown

Water __......... AR 13.71 16.33 "a]ysis. By the single ton it would cost from $1.00 to

Agh.. ..ol 4.35 5.50 re than by car load. It has been used by a few farmers

;f;LmIDOIdS VEEe 3;33 32;3; ford and is thought to be excellent for producing milk
ey 3 i

ot e ol omace is prized by those who have it ss a food for

horses. This sample, which is free from straw and

yier " holly of the apple “cheese” from the cider press, con-

Qostperdon - -.. o llly il $21.00 t as much albuminoids, ten per cent. more carbhydrates

“Valuation” per ton __..._.....___ 24.95

imes as much fat (ether extract) as green fodder maize.
This is one of the cheapest and richest feeds in market and in .

the opinion of some who are using it is unsurpassed in favorable . of free acetic acid. Ensilaged like maize fodder it would
effect on the quality and quantity of the milk-yield. uable winter feed.

Srarcn FEED AND SucAr FEED.

XVIII. Glen Cove Starch Feed. Sold by Bradley &
New Haven. Cost, 20 cents per bushel. (A bus.hel should
on the average, 60 pounds.) Sampled by a Statl?n Agent.
LII. Buffalo Sugar Meal. Made by The Amerlca.,n Glu-
., Buffalo, N. Y. Sampled and sent by C. L. Davis, New

Variovs Frebs.

CCCXXVIIL Old Process Linseed Meal. Price, $27.00
ton in car lots. Sent by C. L. Gold, West Cornwall.
CCCXXXI. “Gluten No. 1 Feed,” also called Dry Suga
Feed. Price, $19.70 per ton in Middlefield in car lots,
CCCXXXIIL Malt Sprouts from a Meriden brewery. Price
$15.00 per ton.

50 pounds.
: : o g COLIL
The last two samples were sent by C. E. Lyman,_ Middlefield. ¥ COOXXXVIILL Seoehth,
CCOXXXIIL Apple Pomace from J. H. Dickerman, MENENENNNNE, ™ 66.53 62.91
Varmell - - ERTIRGE I T R .26 .16
o1d i 3 e ! 3.27
Linscod NMoal. - pado-l g Malt - Apple T g
CCCXXVIIL CCCXXXI. CCCXXXIL CCOXXXIIL e T 2.00 . 200
Watareo L 0L 10.27 11.66 10.10 69.90 L. T 2241 217.60
trogen-free extract -e-eo-oeooooam-- )
Ak SR SR 5.12 56 5.84 a1 e 914 4,01
Albuminoids ______.__ 36.06 17.81 23.817 1.58 BT o
Fiber. /.22 il £ 10N, 7.36 3.08 10.76 4.86 100.00 A
Nitrogen-free extract.. 34.53 59.56 48.056 2124 i $6.66% 5.20¢
GG 6.66 7.33 1.38 111 C A S 8.92 10.15
124,90 108,90 100.00 100.00 . Cove Starch Feed has a slightly sour smell; th.e Buf-
Cost per ton....______ $27.00 19.70 15.00 ? Meal has a much more pronounced smell, reminding
‘ Valuation” per ton .. $25.16 23.88 20.02

b z * By the single bushel. 4 By the car lot.
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one of cheese, but it is said to be greatly relished by caty)
Both feeds are wet and pasty. Nearly two-thirds of their t 3
weight is water. Otq

sed and continued for 6 days longer. On then pouring
contents of the retort into a beaker, the clay settled
- with much the appearance of dense ferric hydroxide,
the water but slightly turbid. There remained, however,
erable portion adhering to the walls of the retort which
: character and could only be removed by rubbing.
< detached with as little disturbance as possible and the
ple was then suspended in about one gallon of distilled
aving a depth of 200 mm., and let stand for 24 hours.

d liquid was then decanted from the sediment and the
clay thrown down by ammonium nitrate.

Mgear.

CCCXXX. This sample consists of refuse meat, thorougp
cooked, probably to remove greave, and packed in barrels, DIt 3
sold for $1.00 per 100 pounds in Worcester, Mass., and is feq .‘:
poultry. It keeps in cold weather for a good while without .:
veloping a particularly disagreeable odor. Sampled and sent b'
Andrew Kingsbury, Coventry. y

ANALYSIS, nent was again stirred up with distilled water as be-
Wator! 2235 SE S Ween Ol IR TR il e oA 55.44 left to settle for 24 hours, and a second portion of
-Z?sul;.i;éi.&; .................................. 2.20 18 obtained in suspension was determined.
R T R A 31”-:2 ment thus obtained was thoroughly pestled as described
R R S SR B R i of this Station for 1886, pp. 148 and 153, stirred up
and clay determined as before.
100.00 ts of this treatment were as follows :

Per cent,
FURTHER OBSERVATIONS ON THE MECHA X- abtained by biling § 38 *HLIN T G
ICAL ANALYSIS OF SOILS. obtained by PeStng. - --c-c-csesmmrmavmenn- 9.78
By Tromas B. OsBornE, Pu.D. RIREL61) 18 friohE N 40 V6N aEEE 1041

In continuation of this subject, some experiments have heen
made on boiling clayey soils with water. The boiling was car-
ried on gently in a platinum retort connected by ground joints'
with a platinum condenser and heated by a lamp flame.

In describing these experiments the word clay will be used
exclusively to designate that material which, after stirring up
with a large volume of water, 200 mm. in depth, remains 24
hours in suspension, and which has been determined by precipi-
tation by ammonium nitrate, ignition and weighing.

The first trials were made on North Haveén ¢ Br?ck Clay ” from
the same source but of a different sampling and different com-
position to those employed in former work.

Ten grams of this North Haven clayey soil were boiled it
platinum with 100 c.c. of pure water for 3 days (72 hours) con-
tinuously with but slight diminution of the volume of water
At the end of this time the soil settled readily, the clay having
become flocculent, leaving the water nearly clear. The boiling

ms of the same sample were passed through a } mm.
without further treatment stirred up with 1 gallon of
0 mm. deep. After 24 hours’ subsidence 3.88% of clay
nd in suspension. :

ms of the same sample were thoroughly pestled and
ith 1 gallon of water as before, when 17.74% of clay
suspension.

ams of the same sample were boiled for 23 hours in
. with 100 c.c. water. Om-opening the retort it was
at only about 30 c.c. water remained. When transferred
T with 150 c.c. water the sand settled promptly, and
a layer of coagulated clay about & inch thick was
. The entire sample was then transferred to a large jar
1 gallon of water 200 mm. deep and allowed to settle 24
Lhere remained in suspension 6.25% clay.

8 were boiled with 150 c. c. water in platinum for 96
ithout appreciable loss of liquid. The clay did not
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oved by decantation and the remainder evaporated to
und the clay ignited. In such case iron will be lost from
through volatilization, as ferric chloride. These difficul-
voided by using ammonium nitrate which is an excel-
pitant and occasions no loss of iron during ignition. A
t of the ammonium nitrate may be removed before igni-
nging the clay to dryness in a platinum dish and then
dish with hot water. The clay will all remain at the

adhere to the vessel and was densely flocculent. N ine-tenthg
the slightly alkaline liquid were filtered off and left on €Vapop
tion a residue of .0163 grm., which contained .0056 grom. sjjj.
and .0057 calcium carbonate, besides traces of phosphoric ang
sulphuric acids and magnesia.

v

Summary o}’ results on North Haven clayey Soil.

Clay obtained without boiling or pestling__ ... ____________ i er;gl;t. the vessel and the clear solution can be removed with a
. S after boiling 23 sHotrs: 2 bl S i il 6.25 " If this process is repeated two or three times there will
SR P S { ;(Sit AR L g'?g tle ammonium nitrate to remove on ignition, a.,nd conse-
‘o %o %« o916 ¢ and subsequent pest-lil;é_-: 19.47 out little trouble will be occasioned by snapping which
L 5 S apIvIOstTg v fe A A S e 17.74 e liable to occur.

Ten grams of a sample of Red Clay from Dakota were hoileq
in platinum retort with 150 c. c. distilled water for 7 days (168
hours) and the clay capable of remaining in suspension was de

termined as before and amounted to 27.76%. The same sample
after thorough pestling gave 33.36%. In this case the clay showed
no signs of flocculating.

The foregoing results agree in general with those previously
obtained by boiling in glass. Here we have eliminated the effect
of any soluble matter extracted from the glass. No advantage to
be derived from boiling is indicated, the difference of 1.78% be-
tween the last two items in the above summary being probably
within the limits of experimental error,

No evidence is, however, obtained to show that the clay in
these samples is made granular from dehydration, or is by pro-
longed boiling otherwise rendered less susceptible of suspension
in water.

The coagulation of the North Haven clay is doubtless due t0
soluble matter extracted by water from the clay itself.

The superiority of pestling over boiling for the disintegration
of clay is made very evident.

The determination of clay by precipitating either with ammo-
nium chloride or by non-volatile salts presents some difficulties:
In the latter case the clay must be filtered and washed in order
to remove the precipitant, which is a difficult and tedious matters
and then involves the removal of the clay from the paper and
the complete incineration of the latter. This is by no means
easy. With ammonium chloride the greater part of the solutio?
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