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TO THE FARMERS AND OTHER FRIENDS OF AGRI-
CULTURE IN CONNECTICUT.

In belialf of the Advisory Committee of the Connecticut
Agricultural Experiment Station we take pleasure in calling
your attention to the following report of the Director.

We deem it pertinent to remind the farmers of Connecticut
that this institution is theips exclusively. It was brought into
existence in response to thieir demand. It is at work for them
and, notwithstanding the difficulties incident to starting such
an institution, the experiment has been a grand success.
Wherever it is known it is favorably known. They have a
right to take pride in the fact that they have the first regu-
larly organized Experiment Station in the country, and that
their example is being and bids fair to be followed in many
other states.

In its work in connection with commercial fertilizers, in
detecting and driving out frauds, placing the trade on a
rational basis, encouraging honest manufacturers and sellers,
and teaching farmers how to select their fertilizers wisely and
use them with profit, its usefulness cannot be overestimated.

The Station is also directing its attention to other subjects
of investigation no less useful, and in many respects more so.
We trust it may have the support needed to carry them out
successfully. To all who are looking and hoping for better
times for our agriculture, such work as it is doing offers
something fixed and definite in the sea of uncertainties in
which we are drifting with as much prospect of wreck as
reaching harbor. 3

We beg leave to make the following suggestions to our
brother farmers :

1st. Inform yourselves thoroughly as to what the Station
is doing. This information can be found in the reports and
other publications of the Station.
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9d. Have nothing to do with any dealer in fertilizers who
refuses to place his articles under its supervision. In buying,
endeavor to select those which furnish, in the best forms and
at the lowest cost, the plant-food which your crops need and
your soils fail to supply. A

3d. Study carefully the suggestions of the Station with
reference to experiments upon the farm, and, as opportunity
allows, try them. Make a beginning, in no matter how small
a way, and be as careful, accurate, and patient in conducting
them as your abilities and opportunities will permit. The
knowledge thus gained, even if fragmentary, will be valuable,
and what will be necessary to make it complete, the Station
will do its best to supply.

4th. Remember that patient, accurate, and thorough
scientific investigations and experiments, whose utility may
not be so immediately apparent to many practical men, will
ultimately prove the most valuable work the Station can per-
form. It will do such work in proportion as it has the needed
support. f

5th. In all ways in your power try to cooperate with the
Station, increase its usefulness and add to its support.

To Wesleyan University, whose laboratories with their appa-
ratus and the services of its Professor of Chemistry have been
placed at the disposal of the Station, and have very greatly
facilitated its work and enhanced its success ; to Mr. Orange
Judd, whose money, time, and peculiarly valuable experience
has been freely offered and drawn upon; to the Director, of
whom less cannot be said than that his task has been one of
great difficulty and delicacy, and his success most complete
and gratifying; to the other gentlemen of the Station, whose
work has in earnestness and efficiency been far in advance of
their pecuniary reward; and to the other friends and helpers

_ who have been many, the sincerest thanks of the farmers of
Connecticut are due.
S. M. WecLs, Chairman,
J. M. Husarp, Secretary,
Of Advisory Com. of Conn. Ag'l Exp’t Station.
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The enterprise whose organization and early labors are set
forth in the succeeding pages, represents an attempt toward
thfa establishment of an institution where the rigid tests of
scientific experiment may be used for gaining more certain
understanding of the principles that underlie the right prac-
tice of agriculture. 7

Science, the definite knowledge that comes from careful
f)bservation and experiment, is becoming a mere and more
1mp?1'tant factor of modern progress. That its applicatidns
are indispensable to the success of mining, manufactures, and
commerce, has long been a universally acknowledged ’fact.
That agriculture can be equally benefited thereby i: no less
certain. i

A remarkable proof of this is furnished by the growth of
the European Agricultural Experiment Stations, which, since
the establishment of the first one in Moeckern Saxony,' just
twenty-five years ago, have increased until th;re are n,e.:]zrl
one hundred in the different-countries of Europe ; Spain Por’.c}i
ugal, Greece, and Turkey being the only ones now W’ithout
them.

: That a large part of the pecuniary support of these institu-
tions comes from farmers, is proof of their appreciation b
pr.actlfzal men. The estimate in which they are held in thg
scientific world is indicated by the fact that all the larger
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and the busy walks of trade seem to offer better reward to
ambiticus talent, with the old homesteads, whence the best
intelligence, enterprise, patriotism, and morality of the coun-
try have sprung, sold to foreigners or deserted; with all these
facts,and those who know New England best know the picture
is not too darkly drawn, there is need of some steps toward
improvement.

There is another and a brighter side to this. Farmers are
waking up. Improved modes of culturc, implements, and
stock ; increased attention to careful experiments; the activity
of farmers’ clubs and agricultural societies; the rise of agri-
cultural schools the better tone of the agricultural press; the
influence of earnest, in}élligent, and liberal men who arc
turning from commerce and the learned professions to farm-
ing; the current that/the hard times are sending back from
the overcrowded centers of population—doubly fortunatg
because of the accession to the country, and the fact that
business and professional men make the best farmers; and,
finally, the remarkably great and increasing interest in what-
ever pertains to the advancement of agriculturc; these all
give us good ground to hope that the farming of our older
states has touched bottom and is coming up again.

One of the many means by which definite knowledge may
be gained to replace uncertainty, incite and direct agricul-
tural thought in more engaging and uscful channels and lead
to a more rational and profitable practice of farming,is the
Agricultural Experiment Station.

A period in our history in which the public mind has been
occupied with the intense excitement of sectional and party
strife, seems to be drawing ncar its close, and we may look
for a season in which men’s thoughts will turn with greater
interest to the higher arts of peace. With a more generous
culture of science will come a more successful application of
its methods and results to our agriculture. We may hope,
that with the earnest and harmonious coeperation of its {riends,
mucéh good may come from the labors of the Connecticut Agri-
cultural Experiment Station.
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I. General Statement.

The movement toward the establishment of an Agricultural
Experiment Station in Connecticut, first assumed tangible
form at the meeting of the State Board of Agriculture at
Meriden, December 17-19, 1873. It was, however, the out-
growth of the work done in the State during nearly two
decades previous, by the State Agricultural Society and the
State Board of Agriculture, especially in connection with
Prof. S. W. Johnson and others of the Sheffield Scientific
School. To these lzibors, the leading position taken by Con-
necticut in matters pertaining to agricultural science, is
chiefly due.

At the Convention referred to, after considerable earnest
discussion, a committee was appointed to propose specific ac-
tion. The chairman reported as follows :

“ The committee instruct me to report, that it is their unanimous opinion that
the State of Connecticut ought to have an Experiment Station as good as can
be found anywhere, and they are of the opinion that the Legislature of the State
ought to furnish the means for its immediate establishment, and for carrying it
forward. They recommend that a permanent committee be appointed by this
Convention to do such work as is necessary to bring this matter before the peo-
ple and before the Legislature, and to accomplish the desired result, either by
direct legislative action, or by whatever means may be necessary to effect it, this
committee to begin now, and%o continue until the work is done.”

In accordance with this recommendation, an Experiment
Station Committee, consisting of one prominent farmer from
each of the eight counties of the State, was appointed to bring
the matter before the legislature, and to take such other
action as in their judgment would best conduce to the attain-
ment of the object desired, the establishment of an Experiment
Station in this State,

This committee took hold of the work energetically. At
its instance, and with the co-operation of the Secretary of the
State Board of Agriculture, a series of farmers’ meetings was
held in different parts of the State during the winter, in which
the subject of an Experiment Station was discussed, and its
importance urged. The project found ready sympathy among
the intelligent farmers and other friends of agriculture in the
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State and numerous petitions in its behalf were I?reseuted
to the legislature which convened in the fbllovvl'ng. May
(1874). A bill providing for an ax'mual approprlat}on. of
$8,000 for the establishment and mamtenan.ce of a.Statl‘ou
wag proposed, but referred to the su?ceedmg legls,lature.
During the ensuing winter a second series of fam.n_ers meet-
ings was held, and a still larger number of petitions were
signed and presented to the legislature of 1875. But the
newness of the idea and the seeming largeness of the appro-
priation asked for, conspired with other causes to prevent the
bill from becoming a law. ‘

At this juncture an offer was made by Mr. Orange Jud‘d of
Middletown, in behalf of the XLrustees of- Wesle).fan Univer-
sity, of free use of laboratories and apphan?es in "che Hall
of Natural Sciences, donated by him to that institution, and,
on his own part, of $1,000 toward the payment of expenses,
provided the legislature would appropriate $2,800 per annum,
to carry on work appropriate to an Agricultur:‘xl Expernm.eut
Station. In response to this offer, the following resolution
was passed by an almost unanimous vote :

To PROMOTE AGRICULTURAL INTERESTS.

Whereas, The Trustees of the University at l.VIid.dletown, tend'er the freeE use of
ample Iaboratories and other facilities for establishing and carrying on an dxifzr-
iment Station, for the general benefit and ir;xpl“ovement of agriculture and kin-

i S he State of Connecticat: be it
drﬁe;:lzi?sb; t(;Ifz:stAssembly: Section 1. That fshe sum of seven hur.ldrelzd dtol(liars
per quarter for two years, is hereby a,pprop%'xated to t.he University oca et. gt
Middletown, Middlesex County, to be used in e¥nploymg compé.ztent sglet;.l c
men to carry on the appropriate work of an Ag}ucultural‘ Experxm?nth ’t;z lfm’
and the Comptroller is hereby directed to draw.hls order in favor of t el Teas-
urer of the Board of Trustees of said University, for seven hundre'd dollars per
quarter, for two years, beginning Oqtgb_q:ﬁl»,ﬂl_sx.75; provided ‘the said Treasurer
shall satisfy the Comptroller that such money is ex.p(;nde.d i the employment
of scientific men for making the experimgnt's and mvesmg:.mons contemplatefl
in this resolution ; and that the said Univ?rsny sha.l% s.upermtend such experi-
ments, and shall provide ample laboratories and buildings therefor, free of all
charge. i
Sec. 2. This resolution shall take effect from its passage.

i Abprov=z,) | I,
The committee of the Board of Trustees of the Umve1‘§1ty
to whom the matter was referred, undertook the organiza-
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tion of the work as soon as practicable. Through the co-
operation of the State Board of Agriculture and the Farmers’
Experiment Station Committee, an advisory committee, con-
sisting of leading farmers from all of the eight counties in
the State, was appointed, whose counsel, sympathy, and sup-
port have contributed very essentially to the success of the
Station, both in its scientific work and in its relations with the
agriculture of the State.

Arrangements were made by which the Professor of Chem-
istry of the college was relieved of a portion of his labor as
instructor, and enabled to assume charge of the work as di-
rector. Early in October, soon after the opening of the college
term, a chemist was upon the ground, and two others were
afterwards engaged ; so that on the 1st of January, 1876, the
work of the Station was fairly started.

As thus organized, the working force of the Station in-
cluded Dr. W. C. Tilden as chemist, and Mr. W. Balentine, a
graduate of the Maine State Agricultural College, and Mr. R.
B. Griffin, from the University of Vermont, as assistants.
Since then the first- and last-named of these gentlemen have
been called to other positions, and the services of Mr. E.
H. Jenkins, formerly assistant to Prof. S. W. Johnson of the
Sheffield Scientific School, and later from the University of
Leipsic, Germamy, and Herr Georg Warnecke, for some years
past assistant in the Agricultural-Physiological Institute of
the same university, have been secured. Very essential aid
in the chemical and other work has been furnished by Mr. A.
T. Neale, instructor in chemistry in the university. It would
be hardly proper for me to speak as warmly as I feel inclined,
of the skill, faithfulness, and success with which my associates
have performed the labors that have devolved upon them.
Their devotion to the cause of science has stood them in the
stead of the pecuniary reward which the meagreness of the
State appropriation has forbid their receiving, and deserves a
worthier recognition than can be given in any words of mine.
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The present report covers the period from the organization
of the Station to the end of 1876, a little over one year.

It has been felt from the first that more abstract scientific
investigations would afford not only the proper, but also the
most widely and permanently useful work of an Agricultural
Expenment Station. Such an institution will be worthy of
the name in proportion as it carries on accurate and thorough
investigations and experiments in agricultural science. But
these require a great deal of thought and study in planning,
and care and labor and time in executing. The Station
was just beginning its career, and with very inadequate sup-
port. It was important to make such an impression upon the
farming public as would, if possible, lead to its establishment
on a firm and liberal basis. There was a bitter need of a bet-
ter control of the trade in commercial fertilizersin the State.
One of the chief arguments used in favor of the Station had
been that by its means a fertilizer control system could be in-
troduced. The demand that the first efforts should be turned
in this direction was imperative. Precisely such means as
this have again and again proved the most potent agencies in
awakening the public to an appreciation of the value of
science. What has been done, the following pages will
indicate. !

Over two hundred samples of fertilizers have been received
during the year, of which nearly all have been analyzed.
Some one hundred and sixty-two are reported herewith.

An effort to induce the farmers of the State to make experi-
ments for themselves, in a rational and accurate manner, on
the use of fertilizers, has been, as we trust, successfully in-
augurated.

The introduction of the fertilizer control system, and the
other details incident to the organization and first work of the
Station, have inv nvolved a lar ge amount of work and no little
expense, outside and inside the laboratory. The sum given
by the State would fall considerably short of covering the simple
expense of analyzing the commercial fertilizers, had that work
been paid for at fair rates. To attempt much else has been,
of course, impraeticable. Still some other work has been

2
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begun. The latter includes investigations of various natural
and artificial products of more or less value for manure,
studies of the growth and composition of field crops and food
materials, and some more abstract investigations, which it is
ito be earnestly hoped that the Station may be enabled here-
.after to follow to their successful completion.

Investigations of seeds have also been undertaken by
Messrs. Warnecke and Jenkins, in accordance with the
aethods which are followed in Germany and which these
.gentlemen have had the opportunity of studying with Dr.
Nobbe, in the Experiment Station at Tharand. The intro-
-duction of investigations in this new and interesting branch
-of science into this country can not fail to be useful.

One very laborious, but, at the same time, very necessary and
wuseful part of the work of the Station is the correspondence,
which has become quite extensive. Besides ordinary business
detters, a large number of requests for information in the line
-of agricultural chemistry and kindred topics with which the
work of the Station has to do, have been received. As a mat-
ter of curiosity, of the letters of the year which had been
preserved, those which could be considered as belonging to
‘the class referred to were counted, and found to number over
two hundred and.fifty. They have come from nearly all of
the older States, and many of the newer States and Territories
of the Union. They have been replied to either by the printed
.circulars of the Station or by letter, as fully as the time and
opportunity of the laborers would permit. We ask those who
may feel that their communications have not received as ready
-and full answers as their importance would demand, to remem-
ber that many of their inquiries cannot be answered without
previous study and experiment,and that even were the knowl-
edge at hand, the putting of it in satisfactory form in indi-
vidual letters consumes a great deal of time that is needed for
other work. Still these inquiries are always welcome, and
will be answered as well as is in our power. A large part of
what follows in this report has been written, practically, in
answer to such inquiries as are received at the Station.

The cordial sympathy and wide-spread interest which have
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been manifested toward the Station and its work have been
very encouraging.

Thanks are due to a number of persons for assistance in
various ways, especially to Mr. J. R. Farrington, farm super-
intendent, and Mr. A. Farrington, of the last graduating class
of the Maine State College, at Orono, and Mr. J. M. Hubbard
of Middletown, Conn., for aid in field experiments; and to
Messrs. I. C. Libby and W. A. Russell, of Wesleyan Uni-
versity, for assistance in numerous details of the work of the
Station.

A very essential addition to the means for the prosecution
of experiments has been afforded by the liberal offer, on the
part of its proprietor, D¥. J. W. Alsop, Jr., of Middletown,
of free use of lands and appliances of Arawana farm. The
accuracy with which this farm has been surveyed, its thorough
drainage and complete equipment, its systematic management
and its ready accessibility to the Station give it an unusual
fitness for purposes of experiment.

I may add that this report, and the work it details, are
very far from being such as belong to an ideal Agricultural
Experiment Station. They are rather the prospecting and
clearing away about the mine, and the setting up of the
machinery which must precede the digging of the precious
ore. :

*'W. O. ATWATER, Director.
OrANGE Jupp HaLL, WESLEYAN UNIVERSITY,
Middletown, Conn., Jan. 1, 1877.
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11.7 The Connecticut Fertilizer Control System.

The means adopted by the Station to regulate the sale of
fertilizers in the State have been explained quite fully in Cir-
cular No. 4, of the Station. The facts that inquiries as to its
details are being continually received, and that the last edi-
tion of that cireular is nearly exhausted, seem to call for a
repetition of its essential features here.

The plan is substantially the same as has, with various
modifications of detail, come into quite general usage in Ger-
many and other European countries. The essential features
are=— '

1st, An agreement made with the Station by dealers in
fertilizers to sell their wares by guaranteed analysis, the
verification of the analysis being left to the Station ; and,

2d, A provision whereby purchasers may have samples
of the articles they buy analyzed by the Station at small cost,
or for nothing.

In order to preclude all chance for mistake or cavil, as to
the precise terms of the arrangement referred to, a form of
agreement has been signed by the dealers who desired to

place their wares, a8 sold in the State, under the supervision

of the Station.
The form referred to is the result of the deliberations of a
large meeting of manufacturers, sellers, and consumers of

fertilizers, held at the Station, and of consultation with the '

Advisory Committee and with other parties interested. It is
as follows:
Braxk B.

i R L TS st e e e s hereby
~ agree with the Connecticut Agricultural Experiment Station, as
represented by its director, that all fertilizers offered for sale in
the State of Connecticut, By «oveeeennn suaanor byt ideuia
authorized agents, at any price above fifteen dollars ($15.00) per
ton, except crude fish-sorap, shall be placed under its supervision
in the following manner:

TR hereby agree that all fertilizers above described
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shall be guaranteed to contain certain minimum percentages of one
or more of the following ingredients:

Nitrogen.

Phosphoric Acid (1); Soluble (2)
Phosphoric Acid; Reverted (3).
Phosphoric Acid; Insoluble (4).

Potash (5).
Sulphuric Acid. Chlorine (6). (

(1). Anhydrous Phosphoric Acid or Phosphoric Oxide, P205.

(2). In any form of combination soluble in distilled water.

(38). In any form of combination soluble in a neutral solution of Ammonium
Citrate at a temperature not exceeding 100 Fahrenheit. 3

(4). In any form of combination not soluble as above.

(5). Anhydrous Potassium Oxidel:{KQO, or its equivalent Potassium, in any
form of combination soluble in distilled water.

(6). Anhydrous Sulphurie Oxide SO3, Chlorine, C1 ; the same being of im-
portance in Potash Salts for distiiguishing between Sulphate”” and ¢ Chloride.”

The object of these specifications (1-6) is simply to define, in chemical lan-
guage, the terms “ Phosphoric Acid,” Soluble,”” ¢ Reverted,” etc., as ordinarily
employed.

R also agree that the above guarantee shall be
always subject to verification by analyses made at the Station.
3 ... .... ... also agree that all fertilizers above described

shall be at all times open to the ingpection of the Station, as rep-
resented by its Director, Chemists, or any member of its Advisory

Committee.
! Signed.
Date. .

Nots.—The signer or signers will insert in the proper blank spaces their names
(of person, firm, or corporation), and the pronouns I or we and myself and my
or ourselves and our.

As filled out, this would read, 1, A. B. or we, C. D. & Co.,
hereby agree, etc., and would "be signed, A. B., or C. D. &
Co. The chemical terms used in the specifications are not
very familiar to others than chemists but are put in the above
form so as to define accurately the terms used, and thus leave
no opportunity for perversion or mistake.

The signer of this agreement is not expected to specify in
this blank the composition of the wares he sells, but he does
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bind himself to fulfill the requirement of the State law,* by
accompanying every package of fertilizer sold, with a plain
statement of the analysis, using the above terms, and to guar-
antee the article to be equal to the analysis.

In brief this agreemeut binds the signer simply to state
what he sells and guarantee what he states, the verification of
the statement being left to the official analysis of the Station.
With the fulfillment of this guarantee the responsibility of the
seller will naturally end. The Station provides that buyers
who wish to determine whether the articles they purchase are
equal to the guarantee, may have control analyses made at little
or no expense. It is believed that no simpler nor more efficient
way can be devised to place the trade in fertilizers on a secure
basis, insure confidence, and benefit all concerned.

The following list includes those who have already signed
the above agreement.

IN CONNECTICUT.

QuinNipIAC FertiLiZER Co., New Haven.
STRONG, BARNES, HarT & Co., ¢
Leonarp B. Bishop, New Haven.
RoBerT B. BRADLEY, 8¢

GeorGgeE W. MiLes, MILFORD.

C. L. WiLLarp, Hartford.

RopNeEy KELLOGG, ¢

F. ELLswoRrTH, o

A. C. STERNBERG, = ¢

H. B. King, Rockville.

*The law concerning sale of fertilizers, as given in the General Statutes of Con-
necticut, Revision of 1875, Title 16, Chapter XV, is as follows :

Secrion 15. Every package of fifty pounds or more of commercial manure
sold, or kept for sale, at over one cent a pound, unless prepared essentially from
fish and sold as such, shall be marked with its weight and the name and place of
business of the manufacturer, or seller, and with a true analysis of the chemical
elements and their several amounts contained therein.

Sec. 16. The Secretary of the State Board of Agriculture may procure the
analysis of any fertilizer offered for sale, and prosecute any persons who violate
the provisions of the preceding section.

Title 20, Chapter XII, provides for fines to be imposed for violations of the
above.
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Joun P. Barstow, Norwich.

Ar~vorp Rupp, New London.
SouTHEMAYD & GARDINER, Middletown.
W. E. WHEELER, Stratford.

D. B. WarxEr & Son, East Haddam.
JouN S. WeLLEs, Hebron.

Prck Broruers, Northfield.

George W. MiLLer, Middlefield.

P. W. BENNETT, e

G. 8. AuLyy & Co., Mystic Bridge.
BosworTH Bros., Putnam.

J. 0. & E. Swrrh, South Canterbury.

OU'I‘SID/):;Z OF CONNECTICUT.

W. H. Bowker & Co:, 48 Chatham st., Boston, Mass.

MarrieLp Ferrinizer Co., 13 Doane st., Boston, Mass.

N. JacksoN & Sons, Boston, Mass.

Paciric Guano Co., Boston, Mass.

J. A. Byrnes, Springfield, Mass.

H. J. Bakzer & Co., 215 Pearl st., New York.

Hosson, Hurrapo & Co., 63 Pine st., New York.

MaxuaTTAN Broop Guano Co., 88 Platt st., New York.

Tae Mares Formura & Peruvian Guano Co., 1568 Front st.,
New York. .

G. E. Warrg, 159 Front st., New York.

ATLANTIC AND VIRGINIA Fermvizine Co., 52 Broadway, N. Y.

RAFFERTY & WiLLIAMS, Foot 44th st., East River, N. Y.

H. PrestoN & Sons, Greenpoint, L. L.

RusseuL Cog, Linden, New Jersey.

Lister BrorHERS, Newark, New Jersey.

WarroN, WaaNy & Co., Wilmington, Del.

Directions for sending samples of fertilizers for analysis,
may be found in Circular 1, of which copies may be had on
application at the Station. It is of the utmost importance
that in sampling and sending, the directions therein given
should be strictly followed.
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ANALYSES OF FERTILIZERS.

As this work is paid for in large part from public funds,
those analyses which are of public interest will be performed
gratuitously. Preference wilk be given to articles furnished
by Farmers’ Clubs or Agricultural Societies, and to those
whose novelty, importance, or extensive sale give them spe-
cial interest to the farmers of the State. Where duplicates
of the same brand; equally well selected and authenticated,
are received, the Director will select from them for analy-
sis at his discretion. The results of analyses will be sent
directly to the party furnishing the sample. They will also,

where gratuitous, be held at the service of the Station and

of the State Board of Agriculture for publication and for
general use. For analyses made in the interest of private in-
dividuals, the latter will be charged a moderate fee, and will
entirely control the results. No sample will be analyzed for
public use, unless selected and forwarded in accordance with
the stated directions, and accompanied by statements as to
the sample itself, address of manufacturer, seller, and sender,
and other facts required. Blanks are prepared for receiving
these facts, and those desiring analyses are requested to ap-
ply for them at the Station.

When purchasers desire control analyses, to determine
whether the wares they buy are as guaranteed, it is recom-
mend-d that the samples be taken by the buyer and seller
jointly, and forwarded by them with proper specifications, and
names of both parties, to the Station. Such control analy-
ses will be performed gratuitously so far as public interest
and the ability of the Station will warrant. Preference will,

of course, be given to articles sold under supervision of the
Station.

WorkiNG oF TEE CoONNECTICUT SYSTEM.

At the annual meeting of the State Board of Agriculture,
in Meriden, December, in 1878, in an address on “Commercial
Fertilizers at Home and Abroad,” some comparisons were
drawn between commercial fertilizers in use in Connecticut,
and similar articles sold in Germany, where the control sys-
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tems were in vogue, the analyses published by Prof. Johnson
in the Connecticut Agricultural Report for 1869, and quite
full statistics of the trade in fertilizers in Germany the same
season, being used as data. From these it appeared that the
farmers of Connecticut were paying on the average at least
60 or 70 per cent. more for the valuable ingredients in their
fertilizers than their brethren on the other side of the Atlan-
tic. The cost of the raw materials is no greater here than
there. In fact, large quantities are exported to the other side
of the Atlantic, to be there manufactured into fertilizers.
Nor is the cost of manufacturing much greater with us. The
difference was shown to be due, practically, to the large
amount of inferior materials irytmr markets. The German
fertilizer control system was explained, and the suggestion

~ was ventured that if a similar plan were adopted in Connecti-

cut, farmers might buy fertilizers as cheaply and as con-
fidently here as in Europe. It may be interesting to notice
in how far this prophecy has been confirmed by actual experi-
ence in this State.

Among the commercial fertilizers analyzed during the past
year were some 35 samples of articles sold outside of the
supervision of the Station, mostly in 1875, before its establish-
ment, and some 77 samples sold in 1876, under its supervision.
The number of these articles seems ample, and the range in
quality is certainly wide enough to afford a fair exhibit of the
effect of the supervision exercised by the Station. Basing
the comparison upon the costs of the valuable ingredients, as
determined from composition and selling prices, it stands as
follows :

VALUABLE INGREDIENTS.* Averace Cost PER Pouxnp.
In fertilizers sold  In fertilizers sold
before establish-  under supervision
by ment of Station. of Station.
Gl R SR DD R S 47.00 cts. * 23.00 cts.
Soluble Phosphoric Acid............. 18.00 cts. 13.98 cts.
Insoluble Phosphoric Acid........... 11.36 cts. 5.51 cts.

# The number of articles containing potash was so few, and its quantities so
small, that it is omitted in the above comparisons.

]
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If, instead of taking the fertilizers all together, we select a
single class, and one of the most important ones, the nitro-
genous (ammoniated) phosphates, the comparison will stand
as follows :

VALUABLE INGREDIENTS. AverageE Cost PER POUND.

In fertilizers sold  In fertilizers sold

before establish- under supervision
ment of Station. of Station.
iNIEpen 2 MUY, i LT 20000 0 8 e 59.4 cts. 24.9 cts.
Soluble Phosphoric Acid........,.... 19.5 cts. 15.1 cts.
Insoluble Phosphoric Acid. . .......... 21.1 cts. 5.6 cts.

In brief, the average actual cost of the fertilizers sold
under the supervision of the Station is less than half that of
those sold before the Station was established.

To make such a comparison as the above fully accurate
and reliable, it would be necessary to take into account the
total quantity, composition, and price of each article sold in
the State, which is of course impossible. While, on the one
hand, more of the better than of the poorer articles were
sold before the establishment of the Station, on the other
there are doubtless a good many inferior articles which we
did not get hold of at all. The figures, probably, under-rate
rather than over-rate the benefit which must accrue to the
farmers of the State from the thorough enforcement of the
¢ control system.” 7

The amount annually paid for commercial fertilizers by the
farmers of Connecticut is variously estimated at $500,000
and upward. Single towns are stated to use from $30,000 to
$50,000 worth per annum. Taking the lower estimate
($#500,000), if the Experiment Station can save only one-tenth
or one-fifth instead of the one-half indicated above, the
annual saving in the first cost of the fertilizers bought by the
farmers of the State would be from $50,000 to $100,000 per
annum. And when we consider the loss in the use of land
and in tillage where poor articles are applied, and the advantage
that arises from being certain of the quality of articles bought,
and from the more rational use that comes with better under-

.
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standing of their nature, it is clear that the benefit must be
much greater than these figures indicate.

Some minor changes in the provisions and execution of the
system above described may, in the light of experience, seem
advisable. I think the requirement that packages of fertilizer
be accompanied by analyses in the above terms, should be more
rigidly enforced. An alteration of some of the details of the
State law relating to the sale of fertilizers, seems to me worthy
of consideration. With the law as it is, and until the results

of another season’s experience are known, I do not feel

warranted in proposing any alterations.

III. On Fertilizer Control Systems in general.

A very considerable number of inquiries, in person and by
letter, from persons interested in the introduction of fertilizer
control systems in several other states, show that the interest
in this subject is wide and increasing. It is certainly import-
ant. I trust, therefore, that a further discussion of this topic
may not be out of place here.

By way of introduction to the merits of the question I cite
the following from an article by Prof. S. W. Johnson, on
“ Science as a Means of Agricultural Progress,” in the Tenth
Annual Report of the Sheffield Scientific School :

“It is just about twenty-five years since in Germany, as here, the trade in
superphosphates, guano, and similar commercial fertilizers, began. The same
stupendous frauds, by adulteration and dilution of good things, were practiced
there as they have been, and, we have great reason to fear, still are, carried on
here. But the experiment station has perfectly cured and rooted out these evils
in all the districts where it has been established and appreciated. The experi-
ment station there is prepared to furnish the farmer at small cost with an analy-
sis of any fertilizer he proposes to buy. The farmers avail themselves of this
aid. They will buy no fertilizer without an exact statement of its composition,
and they buy with the understanding that any deficiencies in the stipulated
amount of fertilizing matters shall be made good or deducted from the payment.
Under such circumstances manufacturers can sell nothing thatis not substantially
what it claims to be. A further result of this system is that low grade fertilizers
are Jittle sought, and those makers who can supply the best article, of uniform
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quality and at the lowest rates, have the business. With large sales the dealers
prosper, while the consumers are satisfied with their purchases, and instead of
trying to see how they can get along with small use of purchased fertilizers, they
are studying how to use the greatest quantities to advantage. The fertilizer mar-
ket in Saxony and Prussia, where the experiment station has the universal sanc-
tion and confidence of the farmers, is just as settled and satisfactory as any
branch of trade, and the farmers there buy superphosphate, guano, potash salts,

etc., with as much security of fair dealing as we can feel in the purchase of sugar
or nails.”

The methods adopted in various places for the regulation of

the trade in commercial fertilizers are essentially of two kinds; .

either,

First, The enactment of laws requiring fertilizers sold, or
offered for sale, to be accompanied by analyses, and in many
cases the appointment by government of inspectors whose duty
it is to analyze and report upon fertilizers offered for sale in
certain territories; or

Second, The provision of means whereby, either in addition
to, or without such legal enactment as the above, purchasers
shall be enabled to have specimens of the articles they buy
analyzed under official authority, and at little or no cost to
themselves.

The laws in force in several states, requiring commer-
cial fertilizers sold to be accompanied by analyses, are very
useful when supplemented by one or the other of the ahove
forms of control, but without such supplement are apt to be
little more than a dead letter.

The first plan has been adopted in several of our states, and
may, with proper care, be made effective. The second is, I
believe, of German origin. It is the outgrowth of long expe-
rience, and has, with varied modifications, come into very
general usage in Germany,and been adopted in other European
countries. The fundamental idea of

THE GERMAN FERTILIZEL CONTROL SYSTEM

is that commercial fertilizers shallbe guaranteed by the seller
to contain certain stated percentages of valuable iugredients,
(nitrogen, phosphoric acid, or potash,) that the buyer shall
be provided with means by which he can have the par-

W@zrw
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ticular article he is purchasing tested, and that in case it falls
essentially below the guarantee, the deficiency shall be made
good by the seller. It has come to be regarded as a matter
of course that the analyses will be made at the Experiment
Stations, and that stations must be provided at which this as
well as other useful work shall be done for farmers. In each of
a number of German stations, several hundred analyses of fer-
tilizers are made every year. Many of the stations are controlled
by agricultural societies, which, in that country, are thoroughly
organized, and receive a good deal of money from the govern-
ment, a not unconsiderable part of which is devoted to the sup-
port of their stations. In return for this, analyses are generally
made for the members at reduced rates, or gratuitously. In
many cases manufactureé and dealers pay certain specified
sums, often quite large, for the privilege of having their wares
under the supervision of the station, it being at the same time
stipulated that the latter shall make analyses for their custom-
ers free of charge. The composition of the fertilizers is al-
ways guaranteed, and the object of the analyses is simply to
learn whether the article is up to the guarantee.

The following ¢ Order of the Prussian Royal Minister of
Agriculture, concerning the Control of the Trade in Fertilizers,
Food-materials and Seeds,” (translated from the Landwirth-
schaftlichen Versuchs Stationen XI1X, 4, s. 817), will give an
idea of the views to which experience has led in Prussia.
This order (Erlass) is directed to thie heads of the Central and
Provincial Agricultural Societies of Prussia, which along
with the pecuniary aid received from the royal government,
are subjected to regulations in their organization and man-
agement which a Secretary of Agriculture, if there were such
an officer in the President’s Cabinet, would scarcely think of
proposing in our country :

“The Agricultural Societies and the Experiment and Control Stations which
they support, have, in their control of the trade in fertilizers, fodder materials
and seeds, to consider first of all the interests of agriculture, and consequently
the interests of all farmers, and not simply those of their own territory. Accord-
ingly, a requirement of the strictest reliability must be made of every manu-
facturer who is allied with the station, as a condition of that alliance. This
reliability does not exclude the manufacture of wares of different grades, poorer
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ones with the rest, provided the poorer articles are sold only as such, with an
open statement of their contents, and general appellations, such as “bone meal,””
for instance, are not used for inferior articles, so as to deceive inexperienced con-
sumers, who look more at the price than the quality of the wares. It will,
therefore, appear urgently advisable that certain minimum contents be fixed,
below which manufacturers under the supervision of the station shall not be
allowed to reduce their wares. In no case does it seem to be allowable to permit
the manufacturers and dealers to handle both guaranteed and unguaranteed
wares, or even to be content with fulfilling their obligations in the territory of
the stations, and at the same time to gel] poorer wares outside that territory.
The moral guarantee which lies in the fact of their standing under that control,
might, with such dealing, be only too easily misused, and the credit of the society
impaired. The excuse that manufacturers are compelled by competition to sell
inferior articles under incorrect brands, can not be looked npon as justifiable.”

The order goes on to say that “ the position of the society will be best main-
tained by entering into no further connection with the manufacturers than is
involved in accepting their guarantees of the contents of their wares, and their
security for the restitution to be made” if the articles fall below the guarantees,
and states a most important point in the following words :

“The office of the station is to provide all members of the society who buy of
the dealers under its control, opportunity for a speedy and authoritative deter-
mination of the actual composition of the wares purchased. In case samples
come in too sparingly in this way, it may be the duty of the station to take other
means to get samples of individual brands of manufacturer’s wares, avoiding so
far as possible the stock-control (inspection of goods in store), and to publish the
results. It may be fairly presumed that the agricultural public is sufficiently ed-
ucated to draw its own inferences as to the reliability of individual firms from
such publications, and the differences therein shown between the guaranteed and
actual composition of the wares. Should these differences continue to be too great,
the firm in question should be warned that its connection with the control must
cease. This negative criticism would suffice to insure the needed reliability,”

These are the words of the man who stands at the head of
the agricultural interests of the country where commercial
fertilizers are as well understood, and the trade in them as
well regulated, and probably better, than any other in the
world. They represent the results of long experience, and
are worthy of most careful consideration. Now, note that
in this it is,taken for granted that fertilizers will be bought
and sold on guaranteed analyses, and that the whole security
for the validity of the guarantee is based upon a provision of
means by which the purchasers may have tests made of the
articles they buy. The farmers there are educated up to the
point where ‘it may be assumed ” that they will be able to
Jjudge of the value of the wares from the analyses, and, us
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Prof. Johnson says, they ¢ buy superphosphates., guano,
potash salts, etc., with as much security of falr.dealmg as we
feel in the purchase of sugar or nails,” an.d “ with large' sales
the dealers prosper,” while ¢ consumers, instead of trying to
see how they can get along with small use of purcl.lased
fertilizers, are st{ldying how to use the greatest quantity to
advantage.” : : :

The gist of the whole matter is that if farmers will llave. re‘-
liable wares, they must understand what they.are byymg.
What is thought in Germany of depending upon lxlspec‘ploll by
officers appointed for the purpose, may be 1nferrefl from the
direction to ‘“avoid so far‘ as possible, ‘Flle selection of the
samples from dealers’ sto?(s,” the idea hemg, as I understand
it, that the samples should, as far as practicable, come from
lots actually sold to farmers. \

The case was well put by Professor Eichorn, of Berlin, who,
from his official connection with the Prussian .Bureau qf
Agriculture, as well as from his long experience in t.he agri-
cultural Experiment Stations, is as well prepared to ‘]I.ldge of
the matter as any one. In conversation with the writer, he
remarked that while he considered the control system exer-
cised by the Experiment Stations, through analyses of ttertlh-
zers as absolutely indispensable, as well for the protection of
the consumer from fraud as for the encouragement of honest
dealers, yet that their chief utility consisted .in the interest
and vigilance in these matters, that they excited among the
farmers themselves.

Experience in England has led to the same results. : .Sorr'le
years ago the fertilizer market there was 1n'the eondlfslon in
which it has been until recently in Connecticut, and is Stl.l‘l
in other parts of the Union. To-day it stands just about as it
does in Germany.

At the risk of too much repetition I cite* the substance of a
conversation with Dr. Voelcker, chemist of the Royal Agri-
cultural ‘Society. In response to the question as to What‘ he
considered the cause of this great improvement, replied,

* From alecture on “ Commercial Fertilizers at Home and Abroad.” Report of
Conn. Board of Agriculture, 1873.
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¢ Competition.” ¢ But do you not attribute it in great
measure to the increase of knowledge on the part of farmers,
as to what constitutes good fertilizers, and to their increased
vigilance in securing such ?”-" ¢« Certainly,” was the answer.
“The one is the result of the other; years ago farmers
used to buy their guanos‘and superphosphates without much
reference to what chemical analysis would say of them, look-
ing rather to the way that they were recommended, or their
practical experience with them, and to the money they cost
per ton. By this plan, manufacturers were tempted to make
inferior articles, and sell them at cheap rates. But farmers
have learned that a guano with twelve per cent. of nitrogen
is worth more than one with only ten per cent., and that a
real superphosphate, containing soluble phosphoric acid, is
worth more than one in which the phosphoric acid is insolu-
ble, and they therefore give the preference to such articles.
The result is a competition based upon goodness of quality,
rather than low price. And so a ton of superphosphate, or
bone-dust, costs no more than it used to, and is more valuable
by half, and further, by this means, the inferior articles and
humbugs by which our markets have been infested are more
effectually kept away.”

Here again the great benefit comes, not from legal enact-
ments nor from government inspection, but from better under-
standing which the farmers have got by being their own
inspectors, and the just and healthy competition which this
has caused among dealers. Dr. Voelcker makes three or
four hundred analyses per annum for the members of the
Royal Agricultural Society. '

If there were any place where the trade in fertilizers could
be efficiently controlled by government inspection it would
seem to be France. The security afforded by the system of
government inspection, the surveillance there in vogue, in the
purchase of materials liable to adulteration, is, to Americans
familiar with the subject, something remarkable. This system
has been applied to commercial fertilizers in the form
of various legal enactments which, commencing in 1834,
have been made more and more stringent until they culmi-
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nated in the law of 1867, which requires a-label with analyses
to accompany fertilizers sold or offered for sale, and punishes
misrepresentations of the quality of the article with heavy
fines. And yet, in 1868, M. Grandeau, in a report of an
examination of the German Experiment Stations, undertaken
at the instance of the French Minister of Agriculture, after
describing their control system, pithily remarks that  this is
the only way to ‘ moralize’ (moraliser) the trade in commer-
cial fertilizers.” Thirty years effort to suppress frauds by law
failed to effect its purpose, even in France, and the govern-
ment was obliged, in 1875, to take the matter into its own
hands and provide for the inspection and legal prosecution
which the farmers were unable to /Sarry out. Legal restraint
had failed to either educate the farmers or elevate the tone of
the trade to a level high enough for safety.

Fear of punishment for fraud does not induce sellers to
offer the very best goods that can be furnished for the money.
They will do this when they find they must to make sales,
when the farmers refuse the poorer wares and select the best.

I have insisted strongly upon the need of means whereby
purchasers shall be enabled to have samples of fertilizers they
buy analyzed at small cost or for nothing. The importance of
this is well illustrated by some of the facts that have come
under the notice of the Station. One of the worst frauds dis-
covered was an article sold to several members of a Farmers’
Club, who had taken special pains to have some of the fertil-
izers they were about to purchase analyzed in advance, but
had, in this case, taken the assurance of an agent that his
article, which was being néwly introdiiced, ¢ had been analyzed
and was excellent.” ~ Another of the poorest articles analyzed
was one of a number of samples sent by the manufacturers,
who had no idea the article would be analyzed, to another
Farmers’ Club, and brought by the latter to the Statian for
examination. There was nothing in its appearance to indi-
cate that it was other than a first-class article.

3
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I do not wish to disparage the work done in the various
states in the inspection of fertilizers. It has served an excel-
lent purpose. The vigor of its prosecution in some States
has given it a success in many respects brilliant ; and even if
the fees have, in some cases, been so large as to bring the
office of fertilizer-inspector into too close relations with poli-
tics; yet the protection against fraud has certainly saved to
the tax-payers many fold the cost of the inspection, and in
some cases, surely, the work has been so poorly paid as to
render it almost a charity on the part of the officer.

The character, far above suspicion, of every one holding
these offices of whom I have had personal knowledge, will re-
lieve me of any imputation of ill-intent when I say that there
sseems to me to be no assurance that all who may come into
these places will bring, in their personal character, such guar-
antee of freedom from prejudice and defence against charges
of unequal dealing. To err is human. I believe that the men
on whom falls a duty so delicate as the making of examinations
and reports of such importance in their bearing upon the
reputations and moneyed interests of manufacturers and deal-
ers, should not have their own revenues affected in any way
by the number or results of the analyses they make.

To resume ; as between the inspector system and the exper-
iment station system of regulating the trade in fertilizers,
understanding by the one the relegation of the charge to
inspectors, whose duty it is to select samples for analysis from
stocks for sale, and report the results; and, by the other,
the plan of securing from dealers the guarantees of composj-
tion, and providing farmers with means to have these guar-
antees verified at little or no cost, I believe the latter is decid-
edly preferable, and, chiefly, because :

1st. "1t insures more perfect security, better goods and fairer
prices. An analysis of a sample of a given brand sold at one

place and time is not a certain criterion of the quality of lots
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sold at other places and times. The best articles are, it is
true, of reliable and nearly uniform composition, but not all
are of this character. Further, in the case of articles newly
introduced, the analysis to be published the following winter
or spring, does not give the farmer the needed information at
the time of purchase. And, finally, it must, if I judge the
matter rightly, be much more potent than any other in eleva-
ting the tone of the trade in fertilizers. As long as men can
make large profits by selling poor goods, some will try to
do it in spite of law, inspection or fines. But when dealers
find farmers selecting the best articles that can be had for the
money, they will bestir themselve /s to furnish such, and frauds
will die a natural death.

2d. By making the consumer his own inspector, it incites
him, and through him the community, to a closer study of
the nature and uses of fertilizers. So long as farmers depend
upon the examinations made by an inspector, they will be
inclined to assume that the wares in the market are ¢ all
right,”” and give little further heed to the matter. But if
they are encouraged to examine for themselves, if they have
analyses made of the fertilizers they actually buy and use,
they will be led to learn what the analysis means, and, from
that, to study further into the chemistry of their fertilizers,
their soils and their crops. The understanding that comes
from such study is certainly no less important to farmers than
protection against fraud.

In short, where farmers are too listless or little advanced
to make use of the advantages an experiment station would
offer, and the desire or means to educate them to do so are
lacking, legal restraint and hard work of inspection may be
relied upon. But when farmers are measurably intelligent and
want to grow more so;and where‘the tares are not only to be
rooted out, but the most and best’ wheat to be grown, there
the Expeumeut Station is in place.
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Just how such a system as I am advocating will be best in-
troduced in any given case, will depend upon circumstances.
The guarantee from dealers may be secured by law, if proper
steps are taken to enforce it. But whatever the law may do
or leave undone, the moral effect of the action of individuals,
if it can bring the same result, will be worth a great deal
more, just as any reform or right conduct is of more value
when it comes from the convictions and free will of the re-
sponsible parties, than when they are forced to it.

One most important point to be secured is the mutual co-
operation of leading farmers and dealers. The rather remark-
able success in this respect gained here, was due to several
causes. The people were educated up to the point where they
saw the good of it. The plan was initiated and executed with
the aid of the Advisory Committee of the Station, a body which
includes some of the most influential farmers of the State. The
movement was made to appear, as well as to be, one on the
part of the farmers, and dealers saw it was for their interest
to join. Nearly forty individuals, firms, and companies, in-
cluding many of the heaviest manufacturers in the country,
and nearly all the more influential ones who sell in Connecti-
cut, have allied themselves with the Station. They have
done so because they have seen that this was the surest means
to secure the best patronage, exclude illegitimate competition,
and put their trade on the most just and profitable basis.

IV. Chemical Memoranda.

WE receive frequent requests for information about the
chemistry of fertilizing materials and crops, and the meaning
of the chemical terms most commonly used in referring to
them. Brief answers to these have been attempted in the
circulars of the Station. As the supply of these latter, is
exhausted, while the questions continue to come, and the in-
formation must be useful, we feel constrained to make the
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following explanations, even at the risk of some repetition of
what has been said elsewhere.

Animal and vegetable substances, such as flesh, bone, wood, grain, ma-
nure and the like, contain three classes of materials: Water, Organic
Matters, and Mineral Matter or Ash. If we heat a piece of wood, a
wisp of hay, 2 bone, or a portion of manure or goil, in an oven, the
water will be dried out. If we put the dried material in the fire, the
Organic Matter, which consists mostly of the chemical elements, carbon, oxy-
gen, hydrogen, and nitrogen, will be burned away, and there will remain
the Mineral Matter or Ash. The ash of these different materials generally
contains more or less potash, soda, lime, magnesia, iron, alumina, silica,

‘phosphoric acid, sulphuric acid, chlorine, or other ingredients. The pro-

portions of these vary widely in different substances, from the large
quantities to the merest traces. /

Morsture—All fertilizers contain more or less water, which, of course,
has no commercial value, and serves to make them heavier and relatively

.poorer in valuable ingrediénts. In the analysis, that which is removed

by heating to 212° Fahrenheit, (or, in some. cases, to a somewhat higher
temperature,) is designated as Moisture. By subjecting the dried mate-
rial to a higher temperature, the Organic and Volatile Matters are driven
off, and the Ash remains. By treating this ash with strong acids, all that

is of any value is dissolved.

SAND AND InsoLUBLE MaTTERS.—The residue, which resists the action
of both fire and strong acids, consists or silica and other mineral matters.
These possess no fertilizing value, and are classified as Sand, ete.

NITROGEN, AMMoNIA.—In our ordinary fertilizers, much or all of the
nitrogen exists in unavailable forms. By more or less rapid alterations,
by decay or otherwise, which take place in the soil, these are changed to
other compounds, which the plant can readily use as food. Of these lat-
ter, nitric acid, which contains nitrogen combined with oxygen, is one;
ammonia, which consists of nitrogen and hydrogen, and is represented by
the chemical formula, NH., is another. Fourteen parts by weight of nitro-
gen unite with three parts of hydrogen to form seventeen parts of ammonia.
Accordingly 14 parts of nitrogen are said to be equivalent to 17 of ammonia,
or what is the same thing, 100 parts of nitrogen are reckoned as equivalent
to 121 parts of ammonia. In pure sulphate of ammonia, all the nitrogen is
in the form of ammonia. In 1’ergvian guano, some of the nitrogen exists
as ammonia also. In our other ordinary fertilizers, there islittle or no am-
monia. The very common practice of reckoning nitrogen as ammonia in
fertilizers which do not contain it in this form, is incorrect, misleading, and
therefore wrong, and ought to be abolished.

_ .Ammonia combined with sulphuric acid, forms sulphate of ammonia;
niiric acid combined with soda, forms nitrate of soda.

PuospHORIC Acip: SOLUBLE, REVERTED, AND INsoruBLE.—By
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Phosphoric acid is understood the compound of phosphorus and oxygen,
which is represented by the chemical formula, P, O;.* This combined with
lime, forms phosphate of lime. The phosphate of lime which occurs in
bones, and in South Carolina and other fossil and mineral phosphates, con-
tains three parts of lime to one of phosphoric acid. This is often called
bone phosphate, and is insoluble in water. When the bone phosphate is
treated with sulphuric acid, the latter takes part of the lime to itself, form-
ing sulphate of lime, and leaves the phosphoric acid in the form of a
superphosphate. 'This last is soluble in water, and when used as a fertilizer
can be taken up by the plant at once, while the bone phospbate is slowly
available as plant-food. Phosphoric acid which has been rendered soluble,
often enters into other forms of combination, with lime, alumina, &c.,
which, though insoluble in water, are soluble in citrate of ammonia. The
terms, REVERTED, reduced, and precipitated, are applied to it when in
this form. The reverted phosphoric acid ranks in solubility, and conse-
quently in value, between the Soluble and Insoluble. The Soluble and
Reverted are sometimes classed together, as Avarlable Phosphoric Acid.

In some analyses the percentage of phosphoric acid is not stated sepa-
rately, that of “bone phosphate of lime ” being given in its stead. Some-
times the expression ¢ solublé bone phosphate of lime ” is met with, which
is certainly a misnomer. 100 parts by weight of phoshoric acid unite with
about 118 parts of lime to form 218 parts of bone phosphate; 100 parts
or pounds of phosphoric acid are said therefore to be equivalent to 218
parts of bone phosphate. I lay especial stress on thia point, because those
not familiar with chemistry are apt to be deceived in comparing analyses
in some of which the term phosphoric acid, and in others the term bone
phosphate is used. It would be more accurate and clear, and, in every
way, better to discard the term bone phosphate of lime in analyses of fer-
tilizers, and speak only of phosphoric acid.

PorasH, or potassa, is the compound of the metal potassium with oxy-
gen, which is represented by the chemical formula, K,O or KO. This
combined with sulphuric acid, forms sulphate of potash. Potassium and
chlorine together form chloride of potassium, or “muriate of pgtash,” as it
is called by dealers.

#*Or PO This compound is also called phosphoric oxide, phosphoric anhydride,
and anhydrous phosphoric acid. Several other compounds, which may be rega: ded
as consisting of this united with water, are also known as phosphorie acid. One of
these latter is sometimes indicated by the formula, POs, HO. 100 parts of this would
contain 88.8 parts of the anhydrous phosphoric acid. Certain manufacturers, in stat-
ing the composition of their wares, give for phosphoric acid the amount of this hy-
drated phosphoric acid to which the anhydrous acid actually present would corres-
pond. Thus an article containing 103 per cent. of phosphoric oxide would be
stated to contain 12 per cent. of phosphoric acid. Though this is in accordance with
the more mddern chemical theories of the constitution of acids, yet, being contrary
to universal usage, it is, even when the chemical formula is given, calculated to mis-
lead those who are not familiar with chemistry.

Ry, He0Sos  cao

0 /420
B lH0

QH.So,c-?a,o, Pro LGolo

2 0803
102,03- " (@a0,503

‘chloride of potassium or muri
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By adding to ordinary potash lye from ash?s, a pr.oper amount of sul-
d boiling the liquid down, we might, with proper care, ob-
which would be a sulphate of potash. Ifwe were to
) acid instead of sulphuric, we should obtain a
ate of potash. It is customary to reckon the
potassium of salts as “ actual potash.” In the sulphates this term expresses
the amount of potassium oxide, potassa, or Potash present. In the muri-
ates it represents the amount of potash which thf: potassium would make
i it were combined with oxygen instead of chlorine.

100 Ibs. of pure sulphate of potash contains about 54 lbs. of “.actual
potaeh.” 100 Ibs. of sulphate of potash are therefore said to be equivalent

phuric acid an
tain a solid substance, Wh
use hydrochloric (muriatic

o 54 Ibs. of actual potash, and vice verea, 54 Ibs. of potash in the sul-

hates are reckoned as equivalent to 100 Ibs. of sulphate of potash. In
the “ muriates” 100 Ibs. of chloride of potassium are reckoned equivalent

to about 63 Ibs. of potash, and vice versa.

/

The following figures will be found useful in calculations
of the composition of fertilizers:
NITROGEN COMPOUNDS.

Parts of Parts of
Nitrogen. Ammonia.
14. are contained in 17.
100. o ¢ 121.43
82.35 ¢ %, TN
Parts of Parts of Sulphate Parts of Parts of Sulphate
Ammonia. of Ammonia, Nitrogen. of Ammonia.
17. are contained in 66. 14. are contained in 66.
g |« “ 388.2 100. (& ¢ “ 471.4
25.8 £¢ « 100. 2], 2l e L 100.
Parts of Parts of Parts of Parts of Nitrate
Nitrogen. Nitric Acid.  Nitrogen. of Soda.
14. are contained in " b4, 14. are contained in 85.
100. £5 L 385.7 100. < v 607.1
o R L 100% 16.47 * 100.
Parts of Parts of Ni- Parts of Ni- Parts of
Nitric Acid. trate of Soda. trate of Soda. Ammonia.
54. are contained in 85. 85. correspond to 17:
100. £ “« 157.4 100. « “« 20.
63.5 « ¢ 100. 500. “« «  100.
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PHOSPHORIC ACID.
Parts of Bone
Phosphoric Acid. i Phosphate.
100. correspond to parts of 218.3
45.8 L o 100.
POTASH (POTASSA).
Parts of Sulphate Parts of Parts of Chloride Parts of
of Potash. Potassa. of Potassium. Potassa,
100. coutain 54.08 100. correspond to  63.17
184.9 s (18 158.3 $t < 100
PHOSPHORIC ACID &
NITROGEN AND AMMONIA. BONE PHOSPHATE.
= A
= 3 B = = 3
& RARG & 3. £
g 2 = o iR oh
28 3 5] =9 %'y g3
e g0 i =) I
z E % < = b ';5 it n?
1.0 corresponds to 1.21 | 1.0 correspondsto .82 || 1 corresponds to 2.18
1.6 5 £ 1.82 (215 o $40 017240 | 4 W “ 487
2.0 £ €1 1248 [\ 2.0 i S Leb S i 6 2608
2.5 i O X808 |15 4 “ 2,06 4 £ €8 7d
3.0 i f¢7.8.64. 8.0 L oy 5 o€ 281098
3.5 A " 4.25| 8.5 b ¢ 2.88 6 f£ “ 18.10
4.0 il (€086 I A0 b el 2 i i 15,28
4.5 & bRt 77 e 1 i A v 8 5 “ 17.46
5.0 b S 808 510 “ “l a9 4 ./19.65
5.5 = «©0.6.68 |, 58 « € 158410 ) “ 21.83
6.0 b 58 7.29 ! 6.0 ye “ 4,94 |11 5 “ 24,01
6.5 ok ELITRY 6 £ bR 25 ol A 6 . 5.°26.20
7.0 “ e 8,50 | 7.0 & € 6761113 i “ 28,38
) 2y b 2 20 19 Iy - “ 6,18 |14 5 “ 30.56
8.0 €8 oL 8.0 “ “ 659 (|15 € “182.75
8.5 § “010.32% 85 o “.7.00]|16 £ “ 34.93
R 41093 9.0 & 741 |[a8 5 Al egisG
9.5 4 €0 1354 [1h9i0: & ¢ 97.82 1190 £ “ 43.66
10.0 £ “ 1214 [10.0 o “. ' 8.24 |22 " “ 48.03
10.5 o € 12075 (106 # “ 865 (|24 o “ 52.39
11.0 * 95001386 1 b0 (20 611906 1|/25 4 ¢ 54.58
LG s 19/018.96 |11.5 “ £6 9,47 LSO o S “ 65.49
12.0 o £ 014.57.112,0 s “ 9.88|([35 £ “ 7641
125« 015,18 (12,5 “« “ 10.29 || 45 £ 183.80

Unit of
Ammonia-at

$1.00
1.25
1.50
175
2.00
2.25

- 2.50
FLD
BRL3110
. 3.25
8.50
a075
4.00
4.25
4.50

Parts of Sul-

corresponds to
i “ “«

phate of Potash.

1
2
3
4
5
6
7
- 8
9

contains

contain
“

“
“«
“«
3

Unit of
Nitrogen at
$1.21
1.52
1.82
2,12
2.43
2,73
3.04
3.34
3.64
3.95
4.25
4.55
4.86
5.16
5.46
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corresponds to

/

ACTUAL POTASH (POTASSA) IN POTA@SIUM SULPHATE AND

CHLORIDE (MURIATE).

Parts of Chloride
of Potassium,

Parts of

Potash.
54
1.08
1.62
2.16
2.70
3.24
3.79
4.33
4.87
5.41
6.49
.57
8.65
9.73
10.82
11.90
12,98
13.52
14.06
15.14
16.22
18.93
21.63
24.34
27.04
29.74
32.45
35.15
37.86
40.56
43.26
45.97
48.67
52.38
54.08

«

'UNI MONIA AND POUNDS OF NITROGEN—COMPARA-
EHORE AN TIVE COSTS.

Pound of
Nitrogen at
6.07 cents
7.59
9.11 $é
FO621 SE
12:04 7 %
13.66
2918 e
K670 %
18.21 "
e Iy
21.3% .0, 8
22.77 <«
24,28 «
25800
27.37 b

Parts of
Potassa.
corresponds to .63
correspond ¢ 1.26
‘" 3 1 90
“« 3 2.53
““ €« 3.16
3 13 3.79
113 {3 4-42
“« [ 5‘05
(13 €« 5.69
g 3 6.32
13 «“ 7.58
" [ 8.84
o L 10.11
i o 11.87
& £ 12.63
£ £ 13.90
o3 £ 15.16
£ b 15.79
i 1€ 16.42
4 i 17.69
o it 18.95
‘“ “ 22'11
5 i 25.27
i “ 2843
“ < 31.59
- N “ 8474
“« [ 37'90
L i 41.06
“ €« 44 22
£ 5 47.38
' £ 50.54
= & 53.69
® g 56.85
£ L 60.01
i il 63.17
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V. On the Costs of Nitrogen, Phosphoric Acid, and
Potash in Commercial Fertilizers.

We frequently receive questions like the following:

What are the cheapest forms in which I can buy phos-
phoric acid ?

Can I get nitrogen most economically in guano, fish, sul-
phate of ammonia, or what ?

What is the cheapest and best source of potash ?

One of the principles advocated by the Station as of most
fundamental importance to the farmer in the purchase of com-
mercial fertilizers is that he should select those which furnish,
in the best form and at the lowest cost, the ingredients of plant-
Jood that his crops need and his soil fails to supply.

How to determine what ingredients are deficient in a given
soil, and what materials will best supply them, will be dis-
cussed in another place.* We seek here to illustrate, by a
few examples, some of the principal sources from which
farmers can most conveniently obtain the valuable ingredients
of our ordinary commercial fertilizers,and at what costs. The
unmixed materials chiefly, are referred to here. The costs

of the ingredients in the compound manures are shown in

the tables in the report which follows.

The following statements and tables will illustrate the costs of nitrogen,
phosphoric acid, and potash, in some of the more common commercial fer-
tilizing materials obtainable in the larger markets. The articles designated
by Arabic numerals, 1, 2, 3, etc., are selected from the list analyzed at the
Station, and may be found with the same numbers in the report which
follows. Those designated by letters, A, B, C, etc., are from price lists
or statements of dealers in Boston, New York, and Philadelphia, of dates
between September, 1876, and January, 1877, and represent the composi-
tion as guaranteed at prices stated. The lower prices are understood to be
cash for lots of one ton thereabouts at the larger markets where they are
offered. For smaller quantities, on time, or at a distance from the principal
markets, they would, of course, be higher. - The German tables referred to
are those of Wolff.t

* See article on “Farm Experiments,” etc.
1 Diingerlehre, 1875, pp. 199-9.
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NITROGEN.*

 Nrrrate oF Sopa. The article of 95 per cent. purity has been offered
_by Boston and New York dealers at prices va,rymg’ 34 to 4% ?ts. per 1b.,
; according to quantity, time of payment, etc. Wolf.f s tables give average
composition of German article at 15.5 per ceflt. nitrogen. ; An article, T,
with 95 per cent. of nitrate of soda or 15.(‘5:) per cent. nitrogen, would,
at 4 cts. per 1b.; or $80.00 per ton, bring nitrogen at 25.5.6 cts. per lb.
At $70.00 per ton, at which price it could now be bought in ton IOtf’ the
nitrogen would come to 29.4 cts. per Ib. No. 163, guaranteedl 95 per
cent., contained 16.02 per cent. nitrogen'equal'97.3l 'per cent. nitrate of
soda, and was sold at $75.00 per tov, which brings nitrogen at 23.4 cts.

: per 1b.

SULPHATE OF AMMONIA is offered in Boston and New York at from 4%

~ to 54 cts. per 1b. The lower prices are apt to apply to casks of 1,500 1bs. or

thereabouts. It is stated by dealers, ffering it to range from 24 to 27 per
:éent. ammonia, averaging 25 per cent. Wolff’s table gives for average
article, 20 per cent. nitrogen, which corresponds to 24.29 per cent. ammonia.

~ Samples No. 3 and No. 161 gave respectively 20.51 and 20.53 nitrogen

equal 24.90 and 24.92 ammonia. The price of 3 in 1875 was 97.50 per
ton, which makes nitrogen 23.8 cts. per 1b.; thatof 161 in 1876, $50.00

{0 $100.00 per ton, bringing nitrogen from 22 to 24.4 cts. per lIb. An

article, 1I, with 20.0 per cent. nitrogen, at $90.00 per ton, would furnish
nitrogen at 22.5 cts. The same at $100.00 would bring nitrogen at 25 cts.

Driep Broop is offered at quite varying rates. That with 12 to
14 per cent. ammonia, corresponding to 9.8 —11.5 per cent. nitrogen, is
quoted by New York and Boston dealers all the way from $35.00 to $60.00
per ton. A New York circular quotes it at from $3.50 to $4.50 per unit of
ammonia. There is little doubt it can be bought by farmers for cash in lots
of not less than one ton at $3.50 and less per unit of ammonia. Ithas been
bought and sold by dealers in large quantities during the past season at
very much lower rates than this.t Wolff gives 11.7 per cent. of nitrogen,
1.0 per cent. of phosphoric acid, and 0.7 per cent. of potash, as the average
for dried blood. It is customary to take only the nitrogen into account in

*14 parts by weight of nitrogen are contained in 17 parts of ammonia, 100 parts of
nitrogen correspond to 1.21 of ammonia, and 100 of ammonia to 0.824 of nitrogen.

1 16 would be hardly fair to quote the wholesale rates at which a large part or the
whole product of a slaﬁghter-house is contracted,for the season, to jobbers or manu-
facturers, since individual purchasers must expect to pay higher for small quantities.
On the other hand, the claifi that such articles as dried blood, meat scrap, and bone
black, which ave largely used in the manufacture of fertilizers, should not be quoted
af the actual prices at which farmers can buy them in retail lots of a ton, on the
ground that the price would rise as soon as such a demand should spring up, is hardly
a valid one. It is right that every man should know at what price he can get the
articles he wants und buy them where they can be had best and cheapest. Until the
vden‘mnd for exceptionally cheap articles brings them up to the same level as others
smaller purchasers ought to have the benefit of their cheapness.
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valuations. The samples in the following report ranged from 8.92 per
cent. to 11.48 per cent. nitrogen. No. 160 gave 11.48 per cent. nitrogen
and 1.85 of phosphoric acid. At $45.00 per ton, the price charged for this,
taking into account the phosphoric acid, the cost of the nitrogen was 18.2
cts. per Ib. Leaving-the phosphoric acid out of account, the nitrogen cost
19.6 cts. per lIb. An article, I1I, at $38.50 per unit of ammonia, would bring
nitrogen at 21.3 cts.

PHOSPHORIC ACID, SOLUBLE.

The most important sources of this material, by itself, in our markets,
are the so-called acid phosphates, or “plain superphosphates,” made
from South Carolina, Canada, or other mineral and fossil phosphates,
dissolved bone-black, dissolved bone-ash; and the superphosphates im-
ported from Europe. A sample of English superphosphate, No. 53,
gave 23.28 per cent. soluble, and 8.67 insoluble acid. At $61 per
ton, the price of the article, supposing the values to be in the ratio
15: 6, the soluble acid would come at 11.5 cts., and the insoluble at 4.6
cts. per Ib.  Dissolved bone-black, with 15-18 per cent. soluble phosphoric
acid, is offered by price-lists and statements of New York and Boston
dealers, at from $30 to $36 per ton. An article IV, at $33 per ton, with
15 per cent. soluble phosphoric acid, would (leaving out of account any
reverted or insoluble acid that might be present) bring the soluble acid at
11 cts. perIb. In an article, V, at the same price, with 164 per cent. soluble
acid, the latter would cost 10 cts. per Ib. A superphosphate made from
Charleston phosphate, is announced in a circular of the manufacturers to
yield (average of three analyses given) 10.5 soluble, and 4.3 per cent. re-
verted phosphoric acid. If an article, VI, of such composition were sold at
$30 per ton, the price at which it is stated that this could be offered in the
larger cities of Connnecticut, the soluble phosphoric acid would cost 10.5,
and the reverted 7.0 cts. per lb. A superphosphate shown at the Cen-
tennial Exhibition in Philadelphia last summer, was guaranteed to yield
30.44 soluble, and 1.66 reverted phosphoric acid, and offered at $65 per
ton. In a superphosphate, VIII, at $65 per ton, with 31 per cent. of sol-
uble acid, the latter would come to 10.5 cts. per Ib. Superphosphates are
offered in New York at from 104 to 11 cts. per lb. for the soluble phos-
phoric acid, though with the stipulation that the reverted acid shall be
counted as soluble. In the above calculations, the insoluble phosphoric
acid which may be present along with the soluble and reverted, when not
specifically mentioned, is left out of account.

PHOSPHORIC ACID, INSOLUBLE.

The most important sources of phosphoric acid alone, in the in-
soluble form, now in our markets, are, so far as my observation goes,
the fossil and mineral phosphates of South Carolina, Navassa, and
Canada, the phosphatic guanos of some of the islands of the

Caribbean Sea, and spent bone
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black. A South Carolina phosphate, IX,
of phosphoric acid, is quoted at $20 per to'n, making
little under 4 cts. per 1b. Bone—b}llack, 131(,1) vathtIS;‘z pc:,g

ic acid, i 30 per ton, which would bring the aci
éerf}pl;zspl::-r;;.Mzg;;i?(;z:iomi:nﬁfs‘ormr;ﬁon at hand, howeve.r, it can now
:Z b‘ou(frh; Ii)n lots of a ton for cash, at prices which would bring the phos-
phoricoak:id at considerably under 4 cts. per 1b.

with 26 per cent.
phosphoric acid 2

POTASH.

SurrHATES are offered of various grades, from 65 per cent. sulphate of
e h,= 35.15 actual potash, to the 87 per cent: sulphate, = 45.36 per cent.
,;gmal potash, or higher. The 65 per cent. 1s quoted at $55-$60; the
70 per cent. at $60-$65; and the 80 per cent. at $65.0.0 to $72.00 per ton.
A suiphate of 65 per cent., XI, at $55 per ton; an vartlcle of 70 per (ieI:xt.,
XI1I, at $60, and one of 80 per ceny:, XII, at $67.58, would each furnish
potash at 7.8-7.9 cts. per Ib. No/ 162, with 31.72 per cent. potash, gos |
résponding to 59.12 per cent. sulphate, was sold at $60 per ton, which
brought potash at 9.4 cts. per Ib. No. 184, with 40.66 potash, corx"espond-
ing to 75.19 per cent. sulphate, was sold at $65 per ton, at which rate
the potash cost 8 cts. perlb. The prices for smaller lots than one ton of
these, as of other materials, will be, of course, higher. I may add that I
have seen lower quotations for ton lots than any of those mentioned.

CHLORIDES, With 80-85 per cent. chloride of potassium, corresponding
to 50.53 pér cent. actual potash, are offered at from $60 down to $50 and
lower, per ton. I have seen quotations at $45.00 and less for ton
lots. An article, K, with 50 per cent. potash, at $55 per ton, would
bring potash at 5.5 cts. per Ib. In an article, L, of the same composition,
at $50 per ton, it would come to 5 ets. per Ib. No. 33, with 80.08 per
cent. chloride, = 50.56 potash, was sold at $60 per tonm, and furnished
pbta.sh at 6 cts. per pound. This was, however, an old price. The lowest
offers that I have seen for these and other similar fertilizers were to farm-
er’s clubs.

\

NITROGEN AND PHOSPHORIC ACID.

In caleulating the cost of these ingredients in articles furnishing
them ‘both, the proportion falling to each depends, of course, upon that
ascribed to the other. A common method of calculation consists in
ascribing a fixed value to each pound of one ingredient, subtracting the
total value at that rate from the %hole cost, charging the rest to the
other ingredient, and computing the cost of the latter on that basis.
The calculations in the table which follows, are made upon the plan
explained, elsewhere,* which is based upon cettain assumed ratios of value
between the two ingredients in different articles.

- Just what this ratio should be in a given case, is, of course, difficult to
decide. Nitrogen exists in its most available forms in nitrate of soda and

* Article VL.
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sulphate of ammonia, in which it costs as above about 25 cts. per Ib.
In dried blood it may be had at about 20 cts. per Ib. Soluble phosphoric
acid can be had in high grade superphosphates, at from 10 to 124 cts. per
Ib. The ratio between the costs of nitrogen and phosphorie acid, in their
most available and concentrated forms, is thus about 2 to 1. In the val-
uations adopted by Profs. Johnson and Goessmanu, and most other
chemists in this country during the past few years, nitrogen has been gen-
erally taken at a little less than double the value of soluble phosphoric
acid. Among the European valuations, those of Stoeckhardt in 1866, give
aratio between nitrogen in its best forms and soluble phosphoric acid, of a
little less than 2 to 1, and those of Wolff in 1876, give a ratio of nearly
2% to 1, these rates being based, of course, on the costs of materials.
Since these ingredients are furnished in the best forms, each by itself, in ar-
ticles of enough commercial importance to fix the market value, the deter-
mination of the ratio of their values, within a reasonable degree of closeness,
is not difficult. But when we come to the materials which furnish nitrogen
and phosphorie acid together, the case is different. To determine just
what are the relative values of a pound of nitrogen and a pound of phos-
phoric acid in Peruvian guano, bone, fish, slaughter-house refuse, or castor
pomace, is quite another matter.

In valuations current in this country, nitrogen in these substances has been
reckoned as worth all the way from two to five times as much as phos-
phoric acid, pound for pound. Considering the fact that the nitrogen is
generally in quite readily, and the phosphoric acid often in very slowly
available forms, there is ground for varying ratios. A full discussion of
this subject would require more space than either the knowledge at our
disposal or the necessary limits of this article would permit. In brief,
however, I do not find it easy to see why if nitrogen is worth only about
twice as much as phosphoric acid, pound for pound, when both are in their
most available forms, it should be worth three or four times as much, as is
sometimes assumed, in bone, in which both occur in much less available
forms. Too little is known at present of the effect of decomposing nitro-
genous matter in bone, fish, castor pomace and the like, in dissolving, dif-
fusing, or otherwise rendering available the phosphates with which it is
so intimately connected, to enable us to form any accurate estimate of its
value on this account. I confess that in the light of the little knowledge
that we do have, it seems to me more just to preserve ratios of valuation
of nitrogen and phosphoric acid in bone the same, or nearly the same, as
in the most available forms. In fish, animal refuse, and other materials
which contain considerable nitrogenous matter other than that so intimately
mingled with tke phosphate, and in a form probably more ready to decom-
pose, it seems reasonable to give the higher relative value to nitrogen.

In view of such considerations as these, the costs of nitrogen and phos-
phoric acid in the following table have been calculated on the basis of ratios
as follows:

§ phoric acid :2 24 :1.

~ The

~ lots of a ton or more,
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ter-house Refuse, and Castor Pomace—Nitrogen : Phos-

n: Phosphoric acid :: 2: 1. 3 |
i dients are calculated on a basis
hosphates the costs of the ingre ' s
,‘Int.Slfp::p or gxe valuations used in the last report of the Station, t‘o—w1t.
ql)qf'ra. m:, ] gp{; Phosphoric acid, Soluble in water, 15; Soluble in am-
1troge 3 3
monium citrate, 105 Insoluble, 6. |
" In Peruvian guanos the same rates are adopted as for the superphos-
°h te ; the additional ingredient, potash, being rated at 8.
o s,';;,rit,hxnetical computations are made as described elsewhere.* The
i o those at which the articles have been sold, or offered to farmers

* In Bone—Nitroge

- prices are

ﬂ ino the year at the places of sale; the lower rates in large quantities,
St for cash ; the higher one for smaller lots, or on time.

 For a further discussion of some of these articles, particularly fish, bone,
.s\;perphosphates, and Peruvian gua7o, see the corresponding parts of
'Report on Commercial Fertilizers.

% n article on Methods of Calculating Costs of Valuable Ingredients of Fertilizers,

.‘ 5
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vI. On Methods of Calculating the Commercial Values
and Costs of Valuable Ingredients of Fertilizers,

Inquiries like the following are frequently received at the
Station. :

Will you please tell me what a fertilizer of composition as
per analysis herewith is worth ?

How are the commercial values of fertilizers estimated ?

Please explain how the costs of the valuable ingredients of
fertilizers are calculated.

How much a given fertilizer will be worth to the user in a given case,
in other words, its agricultural value, depends upon so many different
and varying circumstances that it can be told only by actual trial. The
commercial value, as based upon the values of its active fertilizing ingre-
dients, admits of more accurate computation.

It is customary to estimate the values of commercial fertilizers by at-
tributing a certain value to each pound of the valuable ingredients. That
is to say, each pound of nitrogen, phosphorie acid, and potash is rated at
a certain price, and the value of a ton of the fertilizer calculated on this
basis, just as a grocer would make out a bill for a lot of tea, coffee, sugar,
by charging a certain price per pound for each, and adding the products
to make the amount of the bill. It will be remembered that each per
cent. or pound in 100 pounds will be equal to 20 pounds in a ton of 2,000
pounds. This is illustrated below in an analysis and valuation upon which
a fertilizer was sold in this State last spring:

Analysis.
Ingredients. Per cent.
Moisture, - - - - - - 19.16
Phosphoric acid, soluble, - - - - 10.22
“ «  reverted, - - - - 2.83
i «  jnsoluble, - - - - 1.66
Nitrogen, - - - - - - 2.53

Commercial Valuation, per Ton of 2,000 1bs.
Per cent. Lbs. in ton. @Cts. per Ib. Valuation,

Phosphoric acid, soluble, -  10.22 2044 15 $30.66
5 «  reverted, - 2.83 56.6 10 5.66

il “  insoluble, - 1.66 33.2 6 1.99
Nitrogen, - - - 2.53 50.6 25 12.65
$50.96

d ;GmCULTURAL EXPERIMENT STATION. 47

nstead of caleulating the commercial values by pounds, the ¢ units ” of
: val\l'ame ingredients are often used. Nitrogenous .fertlhzers are i:ommonly
bought and sold by dealers by ¢ units ” of ammonia. The unit is one per
_ cent., or 20 pOunds to the ton. If one pound of soluble phosphoric acid is
worth 15 cents 2 unit, 20 pounds will be worth 20 X 1.5 cents = $3. I, o
i above case, the calculation be made by units instead of pounds, it

will stand :
: Per cent. (units.) @Valuation Per unit. Valuation.
' Phosphoric acid, soluble, - 10.22 $3.00 $30.66
ek « reverted, - 2.83 2.00 5.66
q “ « insoluble, - 1.66 1.20 199
 Nitrogen, - - - 2.58 5.00 12.65
' ; $50.96

' HOW TO ESTIMATE THE RELATIVE VALUES OF FERTILIZERS FROM
i ANALYSES.

The statements and tables in the following article will supply sufficient

~ data for judging the values of nitrogen, phosphoric acid, and potash in

different forms in which they are most commonly obtained in the markets.

The commercial value of a fertilizer of which the analysis is given, may
be caleulated by the following rule :

1. Multiply the per cent. of each valuable ingredient by 20 to get the num-

Ber of pounds in aton of 2,000 pounds. Multiply the number (thus found) of

- pounds of each ingredient by its assumed value per pound ; the sum of these
products will be the estimated commercial value of a ton of the fertilizer. Or,
11 Multiply the number of * units ” (per cent.) of each ingredient by the

- assumed value per unil, and add the products. The sum will be the estimated

value per ton.

~ What will be fair valuations will depend upon the material by which
they are furnished, their market value at the time, the amounts purchased,
time of payment, distance from market, etc. For the common superphos-
phates, bought in ton lots for cash, in cur larger cities, the follewing figures
will not be far out of the way:

g Per pound. Per unit.
Nitrogen, - - - - - .- 21 cents. $4.20
Phosphoric acid, soluble, - - - bl B 2.50

L W veyerted, - - - 9 « 1.80
i % ing., from bones, meat, orfish,6 ¢ 1.20
o %  « from bone-black, - f s 1.00

“ . .
o « from fossil and mineral

phosphates, - 3% « .65

I!; must be remembered however that the values thus calculated are not
agricultural values.*

* .
See article * On the Money Valuations of Commercial Fertilizers.”
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METHODS OF CALCULATING COSTS OF VALUABLE INGREDIENTS.

In the place of the above-mentioned method for the valuation of fertil-
izers, another was suggested by the Station at the beginning of its work,
and has been adopted in the present. as in previous reports. It consists
in comparing different fertilizers by the costs per pound of the valuable
ingredients at the prices at which the articles are sold.

The way in which these computations are made here, may be explained
as follows : :

Take first a simple case, a sulphate of ammonia containing 20 per cent.
of nitrogen, and sold at $100 per ton. 20 per cent. is equivalent to 400
pounds in a ton of 2,000 pounds. These 400 pounds of nitrogen cost
$100. One pound will therefore cost $100 - 400=25 cents.

Now, a more complicated case. Suppose a superphosphate to contain
valuable ingredients (and that, for convenience, we indicate the latter by
abbreviations,) as below :

Soluble phosphoric acid, (Sel.) 10 per cent.=200 pounds in ton,
Insoluble 8 % (Ins,) 2.5 per cent.—= 50 % . «
Nitrogen, (N.) 8percent.= 60 « &« «

that it be sold at $40 per ton, and that the values of the ingredients are in
the ratios of Sol., 15; Ins., 6, and N., 25 cents per pound. The problem
will be to find a series of values in the ratios 15: 6 : 25, which, multiplied
by the respective numbers of pounds of Sol., Ins., and N. in a ton, will give
three products, whose sum will be $40. The method employed here for
solving the problem is as follows: The assumed rate for Ins. was 6 cents
that for Sol., 15 cents, or 24 times as much, and that for N. 25 cents, or
4} times as much. Multiply the number of pounds of Sol. in a ton by
23, and that of N. by 41, and add the products to the number of pounds
of Ins., and the sum will be the number of pounds of Ins. which would
have the same value as the Sol., Ins., and N. actually presents taken to-
gether. Divide the whole cost by this sum and the quotient will be the
cost of one pound of Ins. This multiplied by 24 will give the cost of one
pound of Sol., and by 4} will give the cost of one pound of N. The
calculations for the above case will be :

Sol., - - 200 pounds X 24=500 pounds Ins.
Ins, od - 50 20X Tl BOSS e e
N. A 25 60 “ X 4%:250 “ «

800 3 13

The price per ton, $40, divided by 800, gives 5 cents, the cost of 1 pound
of Ins., 5 X 23=124 cents cost of pound of Sol., and 5 X 4} = 20}, cost of
1 pound of N.

The proof of the correctness of these figures is plain :

T e RN
i
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'Soliz{ﬂe phos. acid, 200 lbs. @124 cents would cost $25.00
Insoluble g 50 1bs. @ 5 “ « « 2.50
Nitrogen, - ' 60 1bs. @20.2- “ “ « 12.50

Total valuable ingredients in ton would cost, $40.00

Another method for calculating the costs of ingredients, which consists
in\ ? nng the value of one at an assumed rate per pound, subtracting
its‘:otal’ value, as thus computed, from the ihdle cont and dividing the re-

mainder by the number of pounds of the other ingredients to get the cost

of the latter, is too simple to require further explanation here.

: i
VII. Report of Analyses and Valuations of Commer-

cial Fertilizers.

Before proceeding to the specific subject of this article
some general observations will be in place.
~ There are times when it is best to call a spade a spade, I
think this is one. We hear a great deal of complaint of the
sale of poor fertilizers at large prices, and of cheats, hum-

- bugs, and frauds. . For these there is only too much ground.

The loss that has fallen upon the farmers of Connecticut from
such sources has doubtless amounted to many hundreds of
thousands of dollars. But the blame does not all rest on the
shoulders of dishonest dealers. A goodly share of it lies at
the farmers’ doors.

It is a fact, as common as it is deplorable, that a great
many farmers will pay twenty-five dollars a ton for an article
that is not worth fifteen rather than to buy one for forty or
fifty that is worth the price. If they were careful to learn
the quality of the goods they buy and to select the ones that
furnish the valuable fertilizing ingredients they need, at the
lowest rates, they would save money, and sometimes a goodly

. 8mount of it. As long as they will tempt dishonest men to

cheat them by buying without heed to quality, they must be
content to take the consequences.

Nor is this all. The best fertilizers often fail in conse-
quence of drought or because they are used where they are
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not needed, or are wrongly applied. To use phosphates alone
where phosphoric acid is plenty and potash is lacking, is the
worst kind of wastefulness. Very often, large portions of
concentrated fertilizers are left in small spaces and the seed
laid so close to them that the young plants are injured, when,
if the manure had been uniformly mixed with the soil, so
that the largest possible number of roots might have fed on it
and none have been injured, a good crop would have resulted.
In a great many such cases the evil that comes from the
farmer’s carelessness is charged to honest manufacturers or
dealers whose wares were good and well worth what was
charged for them.

There are a few facts too, which it would be well for some
manufacturers to ponder. There was a time when bone mixed
with oyster shells, plaster, and salt cake, could be sold for
pure bone ; phosphates adulterated with muck, marl, and sand,
without detection; and materials palmed off as dissolved
bone or superphosphate which had not been treated with
acid and contained no soluble phosphoric acid at all. But
farmers are learning better than to buy such goods, and they
are leaving the market for want of sale.

It should be the object of the manufacturer to make his
fertilizers of uniform quality and high grade. This can be
done. At least some manufacturers do it. Abundant experi-
ence in this country and in Europe, proves that the manufac-
ture of high grade fertilizers is, on the long run, the most
profitable. Such wares are gradually and surely superseding
the inferior ones in our markets just as they have already
donein the best markets of Burope. It is true that by shrewd
business management, judicious and plentiful advertising,
easy credits, and heavy commissions to agents, lower grade
goods may be sold in large quantities and ab large profits.
But, as farmers get educated,—and they are learning very
fast—they let such fertilizers go, and buy the better ones. The
time for nitrogenous superphosphates, onehalf of whose
phosphoric acid -is insoluble is past. The time for those
with eight or ten per cent. or more of soluble phosphoric acid
is come.

v el

 and omitting a reasona
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fects of the artificial fertilizers in our markets
quantity of soluble phosphoric acid in the su-
perphosphates, the rather small c<?ntent of nitrogen in the
nitrogenous superphosphates, and, in many cases, the lz%ck .Of
fineness of pulverization. With a little more acid applied in
the making of superphosphates, to render "che phospha.tes.sol-
‘uble, a little more nitrogen, sometimes a llttlfa finer grinding,
and in the case of bone-dust a thorough steaming of the bones,
ble portion of the ballast of water, sand,
and plaster, which they contain, our fertilizers would compare
favorably with the best foreign articles. The improvement

" The chief de
are the small

in our fertilizer market within the last eight years is enormous,

but there is room for more. /
Some dealers are adopting the method of selling their

wares at prices based upon the guaranteed composition, charg-
ing each pound of nitrogen, phosphoric acid, and potash, at a
certain rate, and making the price of the whole quantity
accordingly. The more farmers encourage this method of
sale by their patronage the better it will be for them.

1 venture a few words of practical advice to Connecticut
farmers who purchase commercial fertilizers.

~ 1st. Buy none that are not accompanied by statements of

composition as the State law directs, and guaranteed equal to
the analyses. Give preference to those placed under the
supervision of the Station. If you are in doubt as to whether
an article is equal to the guarantee, select a sample in accord-
ance with the directions given by the Station, and send it to
the Station for analysis. ;

- 2d. Of those so guaranteed, select the ones that furnish,
in the best forms and at the lowest cost, the ingredients that

- your crops need and your soils fail to supply.

8d. As to the best forms, reglember that nitrogen isin its
most readily available forms in sulphate of ammonia and
nitratt? of soda, that it becomes quickly useful to the plant in
Peruvian guano, more slowly so in dried blood, meat scraps,
and fish, and is very long in becoming available in leather
seraps, hoof and horn shavings, hair, and the like. Soluble
phosphoric acid is ready for use at once. 'The insoluble
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phosphoric acid of fish, meat, finely steamed bones, acts more
or less quickly, but in coarse pieces of bone and in bone-
black its action is very slow. In the South Carolina, Navassa,
Canada, and other mineral and fossil phosphates, it is of com-
paratively little value.. When slow action will suffice,
consider whether you cannot get the less readily available
materials enough cheaper to make them the most profitable.

4th. To find how much nitrogen, phosphoric acid, or other
valuable plant-food a fertilizer contains, look at the analysis
and remember that each per cent., or one pound in one
hundred makes 20 pounds in a ton of 2,000 pounds. To find
how much each ingredient costs per pound, compare the com-
position and price in accordance with the explanations and
tabular statements given in this report,.

6th. The deficiencies of plant-food in a given soil can be
best learned from actual trial. ¢ The proof of the pudding is
the eating.” Where bone does best, there it is in order,
where potash salts will bring up failing crops, there is the
place to use them. If you have not your own experience or
that of others in like circumstances to guide you, try experi-
ments on a small scale with different materials on some such
plan as recommended by the Stétion,* find what materials are
most economical, use them, and let others 2o.

ESTIMATED COMMERCIAL VALUES.

The “estimated commercial values,” are omitted from the
tabular statements of analyses and valuations of fertilizers in
the present report. This is a departure from the common
practice in this country. The reasons for it are simple.

A good many farmers and other people are in the habit of
taking up such reports as these, overlooking or only glancing
at the analyses and Jjudging the articles mainly or entirely by
the estimated values. This is natural. They understand
dollars and cents better than nitrogen and phosphoric acid.
But it is not right ner best. Because one fertilizer ¢ analyzes,”’
$45.00 and another $40.00 g ton, it does not follow that the
former will in every case, show the best results in use. Asa

* See Article VIII, on Farm Experiments with Fertilizers.
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b - e 3 ] values Will

 class those that show the highest commercia 1L,

’ eertamly on the average bring the best crops. But a fertil-
& J

' i i furnish just
<« gnalyzes ”’ $30.00 may in a given case, ju
f;eermals ﬂ.lye crop needs and the soil fails to supply, while

" one that ¢ analyzes” $40.00 does not.

What is wanted is to know what the fertilizers contain and

o select those that furnish the needed ingredients in the best

forms and at the lowest cost. To facilitate this we have

g '“h' on a good deal of pains to calculate the costs of the nitro-
: y'g, phosphoric acid, and potash, and give the results in the

tables along with the analyses. To these we invite especial

 and careful attention.

~ In the valuation of fertilizers it is important to distinguish

o between the agricultural values, which are measured by their

effect when used, and the commercial values, which are based
upon the market values of their ingredients.

- The agricultural value of the same ingredient in different

fertilizers is affected by a variety of circumstances. For
Jinstance, the nitrogen of a majority of the superphosphates
in our markets comes from fish, dried blood, and meat. In

~ some, castor pomace, leather scraps, and other cheaper

materials are used. The fish and blood are worth a great
. deal more than the leather scraps, both agriculturally and
‘eommercially. So likewise the insoluble phosphoric acid is
supplied by different ingredients, by steamed bone, meat, and
fish, in which it becomes more or less quickly available to the
plant, by bone black, in which its action is very slow, and by
!bf;sil and mineral phosphates in which its agricultural value
18 very small indeed.
 Again, a pound of nitrogen or phosphoric acid is worth a
great deal more in a fertilizer that is fine and dry, than in one

- that 1is wet and lumpy. The value of a fertilizer for a given

case depends, t0o, upoi~the propottions of its ingredients;
upon the character of the soil; upon the climate, whether dry
Or wet, warm or cold; upon the method of application and
\culture; and upon the ways the crop makes use of the food
placed gt its disposal. These conditions are so varied, that
the va]

e of a given fertilizer to the user, its agricultural
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value, cannot be estimated accurately from the percentages of
its valuable ingredients.

The commercial values of fertilizers are also influenced
by conditions, which,.though far less variable than those
which affect the agricultural values, are still too much so to
allow always of accurate computation. Among these, are
the kinds of and proportions of the raw materials which
are used in making the fertilizers and which cannot always
be determined with satisfactory accuracy in the laboratory,
and the variations in the market price, amounts purchased,
time of payment, and cost of freight.

In brief, the agricultural values of fertilizers are subject to
variations dependent upon the proportions and forms of com-
bination of the valuable ingredients, the mechanical condition,
the circumstances of soil, application, culture, climate, and
crop. These are so different in individual cases that accurate
estimates of the agricultural value from the composition are
impracticable.

The commercial values, though admitting of more accurate
calculation, are yet subject to variations dependent upon the
sources of the ingredients, the fluctuations of the markets, the
conditions of purchase, and costs of transportation. These
are not so great as justly to prevent their use as the most
forcible means ofsillustrating frauds, or as the first step of a
process of education o farmers and manufacturers. For
such purposes, they are in the highest degree proper and use-
ful. But the time ought sooner or later to come, when the
attention of farmers can be directed to a more thorough
study of the nature of the fertilizers themselves. In the
belief that that time is already near in Connecticut, and in
the hope of hastening its arrival, the estimated values have
been omitted from the following tables of analyses and valua-
tions of fertilizers. In some cases, however, they have, as a
matter of interest, been given in other places.

. ~ fertilizers sho
~ valuations entl

AL

7

AGRICULTURAL EXPERIMENT STATION. 55

SR Bl s in the publication of analyses of
il mxtv“:glmbz?v;nt(l:fi;;, thepomission of  the 5rrnoney
reiy and the simpledsta:ement, sidetbyds;;)de,t ;)f
ol . valuable ingredients as guaranteed by the

thpiperm;"%:sngf ina the analssis. This method, already in
sell,_efs asse in Germany, is illustrated in the accounts of
1 e[nlx in the present report. Such com.parative state-
ments would have been employed more extensively here, had

it not been for the fact that so few of the articles were

‘aecompanied by clear statements of analysis, as to render
.’ t'ﬁa practical carrying outof the plan quite difficult. :
 As a further improvement in the methods of stating

=i Qﬁaiyées, the omission of the percentages of insoluble ph.os-
; ‘i,horic acid in superphosphates, except, perhaps, that which

comes from well-prepared vegetable or animal refuse other

" than bone-black, would be advisable.

1 desire again to urge and to insist strongly upon the pro-
~ priety of giving percentages of nitrogen, instead of ammonia,

~ and of phosphoric acid instead of bone phosphate, in the
~ analyses which accompany packages of fertilizers offered for

‘sale. The reasons for this have been explained in article IV.

. REPORT OF ANALYSES AND VALUATION OF FERTILIZERS.

The narrow limits within which this report is by necessity
confined prohibit as full descriptions as might be desired and

~ would otherwise be given of individual ‘articles, and compels

‘us to condense the statements as far as possible into tabular
~ forms.

The majority of the analyses reported herewith were made

of s'ampIes furnished by consumers, a number were selected

by the officers of the Station at places where they were on

- sale, others were furnished by manufacturers or sellers who

desired to know the composition of their articles and have

consented to the publication of the results. A list of names

Qf manufacturers, sellers, and parties furnishing the samples

Pl‘ﬁcfades the tables. The prices per ton are those given by

~ parties from whom the samples were received. They are

vbeheved to be correct for the places where the individual
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FERTILIZERS WHOSE CHIEF VALUABLE INGREDIENT IS
NITROGEN.

We give, first, analyses* of nitrogenous fertilizers, com-
mencing with chemical products and animal and vegetable
refuse, as shown in Table II, and following with fish manures,
in Table III, and Peruvian guano, in Table IV. As pre-
viously stated, the names of manufacturers, or importers,

sellers, and parties who furnished the samples may be found, -

with the corresponding Station numbers, in the list on pages
57-61. Other explanations, of chemical composition, prices,
etc., have been previously made. In lack of the space that
would be required for extended descriptions of the individual
articles, we simply call attention to the fact that in sulphate
of ammonia and nitrate of soda the whole of the nitrogen is
in forms fit for immediate use by the plant. Dried blood,
meat scrap, fish and castor pomace, furnish nitrogen in
forms not so immediately available as in the chemical pro-
ducts, and phosphoric acid in combinations which are slower
in their action than that soluble in water. The value of these
ingredients varies with the quality of the articles, being, of
course, higher in those which are fine and dry, and lower in
those which are wet and lumpy. All the samples of animal
refuse except Nos. 62 and 194 were in very good mechanical
condition.

It will be noticed that in the chemical products the nitro-
gen costs from 20 to 25 cents per pound, in the animal refuse
it varies from 18 to 25 cents. In the fish guano it ranges a
little lower, from 18 to 20 cents, while in the fish scrap it
comes to only about 10 cents per pound. The latter is, tak-

* The methods followed in executing the analyses herewith reported are, in
general, such as have been adopted in the German agricultural experiment
stations. Soluble phosphoric acid has been extracted on the filter with the aid
of the Bunsen pump. That soluble in ammonium citrate has been estimated by
the method of Fresenius, Neubauer, and Luck. Zeitschrift Jiir analytische Chemie,
X, 154 & 157. The determinations of phosphoric acid have been made uniformly
by the molybdenum method, which, though somewhat more tedious than others
commonly employed, we have preferred because of its reliability.

AL EXPERIMENT STATION.

ity and price, the cheapest fertilizer we

where explained, the estimated values per
here.

PrrUVIAN GUANOS.

of Peruvian guano of which analyses are.given
erewith, are of three classes, designated in the
j:'Standard, Guaranteed, and Rectified.

the first class were designated by the retail dealers
m‘{g whom the samples were obtained, by the
10 per cent. Ammonia Standard,” Guanape,
vian Guano.  They are all understood to be
1 of the class to which the general appellation
is now given, and which are guaranteed to yield,
, 10 per cent. ammonia. The average amount
8.45 per cent., corresponding te 10.26 per cent.
mple No. 166 falls quite appreciably below the
itrogen. It should be said, however, that it is,
rare exception, and even this sample is so rich
acid and potash as to be, at the price at which
very cheap article.




TABLE IV.
Peruvian Guanos.
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g8 mevaog [§ [S5525E8 &3 &3 g rest, the amounts of phosphoric acid, sol-
E [Bomanes @n =) & 4 in ammonium citrate have been determined
Ll o ) & & - 8
Sg | g [emazosnpis |w¥ewows wer ey b les (except No. 16) of ‘this, as of the other
w28 3 A ] j ;
z g P v |y |eereecs @6 s 'E verage percentages in the seven samples of
el o= = 3 L & s
=) E‘. § |maunios ° S nitrogen, 8.45, corresponding to ammonia,
@ ’ o .
:‘ g2 | & [ Tl 16 toric acid, soluble in water, 5.30, soluble in
a AALVA. | @ =
D | g5 | & pommmaog§T TTTTT T 7T E ate, 6.83; insoluble, 3.48, total, 15.80, and
j' 53 SEmaET e =a | .-
5 | af REPOR T P oS H S aE K2 SER RS » « ALY
88 e F aples of ¢ Guaranteed,” were from ¢ Cargo A.
2 3 . .
| |22®s828 88 32 |4 »d to contain, ammonia, 6.80, (corresponding to
wopedoond mey | | 22REERE BE 88 _§- 30), phosphoric acid, goluble, 3.80, reverted, 11.50,
\
& AAIE) E
moSomN 0y |ERERIHIER 28 97 g 3.00, and potash, 3.70. They proved equal or su
R ey grdgecoag Fr o de | g he guarantees in all respects, except the so-called
“NGDOHIIN  Senise i A A |_1 phosphoric acid which fell somewhat short of the
PO 20 1010 oI g Y
& ;-wcz 2 %3 9 This was probably due to a difference in the
ESVIOL | 3% i weicd 3en ol ethods followed.* For practical purposes, how-
Q‘ ol . .
ud SIRSREIRE E7 Rz s a matter of minor consequence, since all of the
9|8 Tl gasEaaEg &5 A acid of Peruvian guano is in comparatively avail-
ol - S29%2853% 5% £ &
eI, WIEATOSNT |2 Coicidimidines rte ,-aé ,
<zd s “ALVHLID : CEREI=B B2 98 | vles of Rectified, No. 57 was guaranteed to con-
S [WAINOKNV | % o Sinesi o Sol I . . .
§ | £ |[cmeanogls $FOREES ¥8 ga S 10f ammonia and soluble phosphoric acid,
< g | § |mmigniogld 2z, nt. eac p
& | § [ wawvs [CETEREEESEE SE ent. potash. The guarantees of No. 136 were 9L
5 |agranmog [fe<enocns ws So nt. potash. eg : ‘
e g 87 | ch of ammonia and soluble phosphoric acid, and
. 3 L P A
oSl e il A o potash. Both were equal or superior to the guar-
29525543 =% &3 J
38T @AMy O G
R e luable ingredient 1 in the above
SgssFes T 85 3 s of the valuable ingredients as shown in the abo
B RET R e b worthy of especial attention. The nitrogen aver-
¥ p
= 17 to 20 cents per pound, and the phosphoric acid
G5 are correspondingly low. It should be noted also,

3 B

* Not determined. The insolable, 11.69, inr.“indr:‘n ﬂ-l&t soluﬂle in ammonium citrate.

E '-g EEE ;g ’ g% ,U:,U 1 eb‘ods employed by different chemis}:s in this country, f.or d'etermining
= TTEEEEE 5§ == ‘reverted,” ¢ reduced,” or “ precipitated "’ phosphoric acid, are, un-
E ggﬁg%gg‘ 22 §% m.ewha: \:iried. That uEed here, (.digesmng the. subs‘tance, after
K= :I i :I :I ISl E (ftf Ql“f ction with water, in a neutral solution of amn.xomum cnrat('a of sp,
i SE2888288 23 a8 one-half hour at a temperature of 30°—40° C.) in the one which has
B 53%535%% 55 §§ imended by Fresenius, and adopted by the German exp.eriment sta.
> FIERE55 E g8 5§ ,ﬂ-.seems to us, should be preferred, until some more satisfactory one
= SR G tE EE 4 lc.h chemists generally can join. The only ground' for n.mkmg
2 EE&?EEEE : £& Eé Inations in Peruvian guano, is for the sake of comparison wn.th sa-
Z PIERT AT Bt B *68,1n which it has become a custom to estimate the fosphonc acid
ngozoiggééi 2»‘5 72 E MUORum citrate, and designate it as reverted.”
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that these ingredients in Peruvian guano ar® in very readily
available and, consequently, valuable forms. Of over two
hundred samples of fertilizers analyzed at the Station,
leaving out a few articles of mere local importance like
crude fish-scrap, no others have been found which, as a class,
taking into account both quality and price, furnish the valuable
ingredients of plant-food so cheaply as Peruvian guano.

The figures in column A below, show what would be the
estimated values of the samples above described, when com-
puted on the schedule used for nitrogenous superphosphates,
nitrogen, 21 cents ; phos. acid, soluble in water, 124 cents ;
soluble in ammonium citrai.;e; 9 cents ; insoluble, 6 cents;
potash, 8 cents per pound. The calculations of column B
are on the same basis, except that the total phosphoric acid
is reckoned at 9 cents per pound :

Station Estimated

Brand. Number. Comznercial Values per ]tson.

No. 1, Standard, 47 $80.42 $75.24
& it ; 108 75.837 73.35

- fie 137 68.89 67.50

< i 164 65.79 62.39

o i 166 61.92 61.14

i hH 191 70.36 69.81
Average of 6 samples Standard, 70.46 68.24
No. 1, Guaranteed, Cargo A, 186 57.90 58.97
‘¢ & £ 187 59.13 60.47
Average of 2 samples Guaranteed, 58.51 59.72
No. 1, Rectified, 57 71.04 64.60
« c 136 69.91 62.90
Average of 2 samples, Rectified, 70.47 63.75

Any detailed description here of the different brands of Pe-
ruvian guano in the market has been rendered unnecessary by
the timely pamphlet on “ Peruvian Guano, Its Qualities, Brands
under Which It TIs Sold, and Brief Directions for Using It,”
issued by authority of MM. Hobson, Hurtado & Co., Agents
of the Peruvian government, No. 68 Pine st., New York.
There are, hOWt_aver, a few points to which it seems proper to
refer, as can be conveniently done by extracts, as follows:

brands or designations under which Guano is

1.—Peruvian Guano.

1.—Peruvian Guano—Lobos.
1.—Peruvian Guano—Guax:anteed.
0. 1.—Peruvian Guano—Rectified.

. 2.—Peravian Guano.

* * * *

s designated Guano that has been overhauled after being

the vessel, the lumps crushed, the stones or petrified Guano

other impurities removed by screening :—the Guano, in
ore, in purer conditi;{n than when first imported.

nder this brand, every condition that could interest the

nteed’; hence, its name.

to be genuine Peruvian Guano.

ted free from damage by sea-water and to be in dry, pow-

fit for immediate use in the drill.

of contents of each bag, is also warranted, and printed in

5 and, to guard, as far as ‘practicable, against adulteration,

of the twine with which the mouth of the bag is sewn, are

seals, on which the monogram of the trade mark * *

*

s printed the analysis, stating the percentage of Ammonia,
d in its different forms, and Potassa. Beneath the analysis

e retail price per ton of 2,000 lbs. to serve as a guide to the

1

in which the price of this Guano is fixed, forms one of its
jures. It is determined according to the analysis, allowing for
of fertilizing ingredients contained in a ton of Guano, at the

monia, - - - - d47%c. per 1b.

 Soluble Phosphoric Acid, S A G A
Rever hice « 2 - 8e. «
“ - + 120, Ll

otassa, i e G el e

n of the several items, is taken as the price per ton.

No. 1. Prruvian Guaxo REcTIFIED.

ave said before, this brand consists J pure Guano, mixed with
Badiiis, x 2. »




i

70 BOARD OF AGRICULTURE. [Jan.,

“ Rectified Guano,” like the “ Guaranteed,” aes not represent any par-
ticular grade. It may contain only 4 per cent. Ammonia, or it may hold
10 per cent. or even more; but whatever it may contain will appear in the
analysis on the bag, and the price is regulated accordingly after the follow-
ing rates : W

For Ammonia, - - - - 20 ects. per Ib.
¢ Soluble Phosphoric Acid, - =10 e €8

¢« Reverted “ “ 2] i 8 « “
« Insoluble  « « - - il «
“ Potassa, g A “

In making the above citations we desire to call attention to
the ways in which the Rectified and Guaranteed brands are
prepared and sold. They are both finely ground and uni-
formly mixed, so as to render their composition uniform and
their application easy, and the Rectified is further treated with
sulphuric acid which fixes the ammonia and renders the phos-
phoric acid soluble. From our standpoint, however, in which
not only the intrinsic propriety of these methods of prepara-
tion and sale, but also their beneficial effect upon the fertilizer
market are more particularly considered, a still greater merit
rests in the plain guarantee of composition and the fixing of
the whole price per ton upon the guaranteed amounts of val-
uable ingredients. This amounts to selling plant-food by the
pound, rather than an indefinite mixture of materials by the
ton. It enables the buyer to buy just what he wants, and
know what he is paying for it.

Had the Station been called upon to suggest methods for
the sale of guano, I do not know how it could have propesed
plans which, in respect to either the mode of preparation,
form of guarantee, or price, would be fairer, more favorable
to the buyer, or more usefu! in educating the public and ele-
vating the tone of the trade, than those above described.*

NiTROGENOUS PHOSPHATES AND SUPERPHOSPHATES.

Table V gives analyses and valuations of these articles.
The prices are those given with the samples, and in nearly

# Except that it would be better to use the term nitrogen, instead of ammonia,
though’the latter is more excusable for guano than for most other fertilizers,
since much of its nitrogen exists as ready formed ammonia.

'RAL EXPERIMENT STATION. W

d by the retail seller. We can, of course,
an give the prices, as thus stated to us,
for a given brand by different sellers may
ther, and from that at which the manufac-
it to be sold. For instance, the figures for.Nos.
170, all of the same brand, are, respectively,
00. and $50.00, which are as given to us by the
;’bpse stocks they were taken. The samples .of
’47;-'w.ere' bought in 1875. In this table, as in
invite special attention to the calculated costs
ingredients.* i
en, for instance, that the nitrogerf varies frt.)m
per pound, anid the other ingredients in like
careful study of these figures will show that
e articles are almost uniformly the cheapest,
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BoNE MANURES.

the most important factors of the value of ground
eness. This point has been discussed to some
evious reports. In continuation of what has been
wish to propose a more accurate classification of
s by grades of fineness than has heretofore been

illustrates a method for such classification which
pon & mechanical analysis, such as has been recom-
by various chemists.

the determinations here given a set of sieves were employed
. recommended by Dr. l)‘lobbe, of Tharand, for sifting seeds.
n, with holes circular in form and accurate as to size,
the additional advantage of being very convenient for use.
embered that one inch equals 25.4 millimeters. The holes
seive are 6 millimeters, or 1 inch in diameter, the others, 3
‘millimeters, and so on, as per the table, or expressed in inches,
, and 5 inch in diameter, respectively. The results of the siftings
‘the tables. The coarser pieces are those which did not pass
6 millimeter (3 inch) holes, the next are those which went
ese, but not through the 3 millimeter apertures, the next, such
d at the two 2 millimeter holes, while the last are those whose
was less than 0.5 millimeters (3 inch). Twenty-two samples
sifted, generally in portions of 50 grams. The figures above
. the averagesof duplicate, or in some cases, triplicate determina~
e duplicates vary somewhat, of course, though not essentially.
‘preferred not to lay down any specific rule for fixing the grade of
s from the sifting, because it seems to me that concerted action,
consultation between chemists interested in such work, would
le. I would, however, offer the following suggestions:
bt at first seem that the determination of the percentages which
oh the 0.5 millimeter holes, and which might be designated
dust, could be used as a basis. For instance, a ground bone
per cent. or more of this fine material could be graded as I; that
en 75 and 50 per cent. of the dust as 1II; that with between 50
II1; and that with less than 25 as IV, coarser articles V and VI
ed by larger sieves. But the percentages of the coarser portions
mely varied, and ought to be taken into account. A much more
I plan would be to multiply or divide each percentage by a certain
and fix the grade by the sum of the products thus obtained. In
the limits of the present article, however, I refrain from further
of this point here, save so far as to suggest the following method.
determinations :
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In the place of the six sieves used as above, T think four would sufficé,
with apertures of 4, 2,1, and 0.5 millimeters, respectively. The percent-
+ ‘ages passing through these could be determined as above. The percentage
passing through the smallest could be taken as it stood, and to it added
certain factors of the coarser divisions, say one-half of the second, whose
particles varied between one and one-half millimeters, one-third of the
next coarser, one-fourth of the next, and one-fifth of the courser pieces,
which failed to pass the first sieve. The sum of the figures thus obtained
could be taken as a basis of classification. i ‘

If all passed the finest sieve, this percentage of fineness would be 100;
if none passed the coarsest sieve it would be 20; the percentage in other
cases would be between 100 and 20. In grading the samples by these
figures the divisions could be made at discretion. I am inclined to recom-
mend putting the first grade from 100 to 90, the second from 90 to 80, and
80 on, making nine possible grades. This would be simple, and, though
the number of grades seems large, yet the differences are no less than
those practically used by grinders and sellers in fixing the grades and
brands of their wares. This is well illustrated by Nos. D and G, and Nos.
93 and E of the tables.

The method suggested is extremely simple, costs but little labor, and for
ccompleteness and accuracy leaves nothing to be desired. The rendering
of the bone to remove the fat and make the grinding easier is, of course,
far preferable to the grinding of raw bone. The steamed bone is easily
ground, and almost always fine. But for some time to come, at any rate,
the grinding of raw bone must continue to be, as it has been, a most
important and useful industry. “And since its grinding is difficult and
costly in proportion to the fineness, it is clear that the latter ought to be
taken into account, as well as the composition, in reports in which different
articles are compared.

The grading of the table is somewhat arbitrary but it suffices to illus-
trate the propriety and value of such a classification.

Of the articles in the table above, those numbered with Arabic numerals
were analyzed at the Station. Those designated by letters A, B, C, ete.,
were not analyzed. Their composition is, for the sake of comparison,
assumed to be the same as the samples of corresponding brands which
were analyzed. In the case of ‘A, however, the assumed analysis is very
likely too low, as this appears to be a “floated bone,” i, e., bone-sawings
made in water and afterwards dried. It is probably from the so-called

“shin-bones " of beef, and if 80, its composition would be similar to that
of 193.

We now proceed to the more particular consideration of the

chemical composition and valuations of hone manures, as
illustrated by Table VII.
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IMPURE BONE.

“

G. W. Baker..............

Coarse Bone,

Bone Flour, Lister Bros..
Celebrated Ground Boné, L

Bone Meal,
Fine Bone,

(3) This sample had

() Aver:

In 1875, when sample was purchased.
to x(rif)xke it qu%te as soft as the 7eamed bones above.

evidently been rendered, but in such manner as not

age of two closely agreeing samples.
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’

These manures are divided into two general classes, those
made from pure bone and those with which other materials
are mixed. ' ,

Pure BoNE MANURES.

Of the former class are nine samples of steamed bone, and
ten of raw bone. :

The fragments of bone that have been steamed at high pres-
sure are generally quite soft, often so much so as to be easily
crushed on the palm of the hand with the flat side of a knife-
blade. The fragments of raw bone on the other hand, are
hard, and crushed with difficulty. No. 181 ranks between
the raw and the steamed in respect to texture. It has evi-
dently been rendered to remove the fat. The large percentage
of phosphoric acid and small content of nitrogen, shows that
the process was such as to remove avery considerableproportion
of the organic matter other than fat also. The close similarity

" of the composition of the steamed and the raw bone as indicated
by the averages given, is worthy of notice, as are the varia-
tions in the composition of the individual articles of each
class. These points deserve more extended study and com-
ment than we now find practicable.

It will be seen at a glance that the prices of the different
brands of pure bone are very irregular and in far~from close
relation with their quality. The same brand brings different
prices in different localities. No. 175 for instance, is adver-
tised at $40.00 per ton in some places. Sample No. 181 was
not offered for sale, but another of the same brand, and simi-
lar composition as shown by analysis here, is offered in the
State for $33.00 per ton. The low price of 91, $32.00, was
due, in part, to sharp competition. We are informed that it
was sold at considerably lower rates than even this, in ton lots,
to a farmers’ club. Nos. 121 and 193 had the highest per-
centages of valuable ingredients. No. 193 consisted of saw-
ings of so-called “shin bones,” (of cattle) used for the manu-
facture of knife-handles. ‘

The percentage of phosphoric acid varied in the above
samples of pure bone, from under 20 to over 26 per cent. and
those of nitrogen from 2.6 to 4 per cent. Samples 7 5 and

AGRICULTURAL EXPERIMENT STATION. 81 .

d the least phosphoric acid were ordinary
butchers’ shops, the latter (as we un-
No. 180, which was the richest of
‘o acid, is also stated by the manufacturers Fo
b;epl?zsg:g;cf:om ,bones gathered from place to place,tlg
untry, ¢house pones.” Ithad bee.n web anfl ferx?r:;ex}ﬁ e
hat, but not enough to affect partu-:ularly either ; s ex%
or its contents of nitrogen. The hlghﬁst percentage ©
-en was in No. 58, a raw “house b(.me. \ ]
costs per pound of phosphoric acid z%nd nitrogen whic
ive instead of the estimated Qommercml values per ton,
o calculated as explained in Article VL. X
 deciding between different bone manures, ’r:he farmer wi
oll to remember that the finer articles act quicker and l'mng
"dier return for the capital invested. The ’effect of finely
ad steamed bone may not be manifest during more than
s or four years; while that of coarse fragments of raw
o will be much less marked but will last very much ¥onge1.'.
dy all of the phosphoric acid will ren.la.in in th(? soil until
oved by plants, but much of the mitrogen will, after a

leach out in drainage water, oF escape into the air.

éss therefore he can get the coarser articles at consider-

lower cost, the finest ones aré decidedly prefera})le.
and to be laid down to grass, the use of the medium
es may be advisable if they are not too costly. Any
des, and, more especially, the coarser ones may be fer-
ed (by composting, or better, by treating with urine from
, stables), with profit before applying. Pure fine bone, at
thirty to thirty-five dollars a ton, the prices at ?vlnch a
d many farmers will get it in Connecticut, this coming Sea-
n, will furnish phosphoric acid in from 5 to 6 cents, and ni-
sgen at from 10 to 12 cents per pound. Ab these rates 1t
an extremely cheap fertilizer.

ch containe
, the former from
nd), from houses.

IMPURE BONE MANURES.

"l‘We have seen that pure bone manures, including those
ch contain, with the bone, the small particles of meatb or
ther animal tissues which naturally cling to them as they are
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found fn the slaughter-house, meat-market or kitchen, gen-
erally contain 20 per cent. or more of phosphoric acid.
When a bone manure contains much less than this, it is fair
to suppose that some other material has been added, as is the
case with the seven articles classed as impure bone in Table
VIL. So far as our observation goes, the materials most
commonly used for mixing with bone manures are animal
matter of various kinds, salt-cake or niter-cake (an impure
sulphate of soda), plaster, and oyster shells. The animal
matter which comes from slaughter-houses, glue works, &e.,
contains considerable nitrogen, decomposes readily, and may
be a valuable adjunct to the bone. That No. 106 contains
some such material is evident not only from the appearance
of the sample, but also from the analysis, which gives 15.3 per
cent. of phosphoric acid, and 3.9 per cent. of nitrogen. The
proportion of nitrogen is larger than is usual in pure bone,
while that of phosphoric acid is much smaller. It is evident
that some nitrogenous material has been added to this bone.

The samples of Lister Brothers’ bone are noticeable for
their large content of water, their low percentage of phos-
phoric acid and nitrogen, and the fact that small proportions
of their phosphoric acid was soluble. They contained con-
siderable quantities of material soluble in water, chiefly soda
salts (salt-cake, or niter-cake) ; some of them, at least,
appeared to contain small quantities of animal matter also.
They were quite finely ground, and in excellent mechanical
condition when received, but became lumpy on long standing.
The solubility of the phosphoric acid may very likely be due
to the acid of the salt-cake, which is doubtless of some use in
this way, and also in diffusing or otherwise rendering plant-
food available in the soil.

A glance at the figures in Table VII will show that the
valuable ingredients are in every case much costlier in the jm-
pure than in the pure bones.

P '7] AGRICULTURAL EXPERIMENT STATION. k-

E In choosing between the different grades of pure bone th.e
‘yer should give preference to the more finely ground arti-
es, whose action will be quicker, unless he can get the
trogen and phosphoric acid in the coarser grzltd'es at enough
;'ﬂ]eaper rates to make up for their slower action. At the
present prices the finer grades of pure bone are much t.o be
In deciding whether he shall select such articles
No. 96 or not, he has to consider not only the costs of the
gredients, but also whether or not the salt-cake, 150 to 3.00
nds or so to the ton, is worth enough to him to pay for its
own handling and that of the extra amount of Watqr, say from
to twelve per cent., or 120 to 240 pounds to the ton,
which they contain.
The addition of animal matter or salt-cake is, of course,
. perfectly legitimate, provided the composition of" the article
distinctly stated, and the articles are not sold in such way
as to lead the buyers to think they are pure. Every manu-
acturer has a right to make and sell such goods as_he will,
o0 long as he states what he sells and sells what he state?.
f he and his customers find that the good effect of bone is
nereased by adding other materials, it is perfectly proper and
ust that he should add them. It is the chemist’s duty to
point out the actual nature of the articles, and thus help th'e
uyer to select and apply them understandingly. When this
is done, the question whether their use is profitable or not
will be decided not by advertisements of manufacturers, nor
by the analyses, but by the intelligent experience of consumers.
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TABLE VIII.
Superphosphates and Phosphates without Nitrogen,
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PHosprATES AND 'SUPERPHOSPHATES

WITHOUT NITROGEN.
Table VIII gives anal

yses of these articles.

» is at any time
bbean Sea guano would doubtless be
sent low prices for which bone can be
ess be a much more economical source
¢ acid for our market than either of the

qQuestionable. The Carj
better. But at the pre
obtained, it will doubtl
of insoluble phosphori
articles just named.

Porasg Sarrs,

For detailed descrif)tions of German Potash Salts I refer
to the lecture on “ Potagh in Agriculture,” in the report of
the Secretary of the Connecticut Board of Agriculture for
this year. Of the articles in Table IX, none were of the
highest ‘grades. Of the sulphates designated ag better,”
No. 184 was the best we happen to have analyzed, though
there are higher grade articles in the market, No. 184 was
represented to contain 80, and No. 162, 65 per cent. of sul-
phate of potash.

It is an unfortunate fact that the sulphates of potash in our
markets have not unfrequently fallen below the standard on
which they were sold, both as regards the total amount of
potash and the amount of sulphate—more or less being in
the form of chloride. The three articles designated as
“poorer” sulphates, are cases of this sort. No. 82 wag

purchased as containing 40-44 per cent., and Nos. 67 and
180 as containing 50 per cent. of sulphate of potash. In each
of these instances the American importer had been deceived by
the representations of the agents or chemists on the other side
of the Atlantic. In a number of such cases that have come
under our notice, the importers, being too honest to sell the
articles as sulphates, and unable to getrestitution from German
agents, who fell back upon German analyses, have been com-
pelled to suffer the loss themselves, It is to he hoped that the
Stassfurt manufacturers will see to it that this evil, which, in so
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far as the fact of the potassium being in the form of chloride
instead of sulphate is concerned, is attributable to the “ usance’”
there prevalent—we have a stronger expression of it in En-
glish—of estimating, in the salts sold as sulphates, only the
potassium, and calculating it as sulphate without regard to
the amount of sulphuric acid actually present, is corrected.
In view of the uncertainty of the composition of the German
sulphates, some of .our largest dealers have decided to give
up the importation of the sulphates, and manufacture them
themselves from the chlorides.
Of the refuse products, No. 39 appears to be, and No. 41
certainly is, a so-called prussiate residue.” No. 39 was
sold by H. J. Baker & Bro. of New York as a ¢ by-product,
with 40 per cent. actual potash,” and proves to be as repre-
sented, save that it is richer in potash. No. 41 was manu-
factured by H. V. Davis of New Bedford, Mass., and was sold
by G. E. White of New York to a farmer in this vicinity as a
« sulphate of potash” with 54 per cent. of actual potash. A
sulphate of potash, to yield 54 per cent. actual potash, would
have to be chemically pure and would contain 46 per cent. of
sulphuric acid. This contained, however, 42.36 per cent. of
actual potash and only 3.39 per cent. of sulphuric acid, the
remainder being made up of various compounds, with the
rest, some known in the laboratory as cyanides which might,

if applied in sufficient quantities, prove poisonous to plants.

Tt is only just to add, however, that this sample contained a
good deal of water, which might have been. taken on after it
was sold, and before the sample was taken. This would have
reduced the percentages of potash and sulphuric acid, of
course, very materially. Without the water the sample would
have contained some 53 per cent. of potash.

These “ cyanide * or ¢ prussiate » residues would doubtless
be very useful for composting. They are strongly alkaline
and would aid in the decomposition of the compost very ma-
terially, while the objectionable compounds would gradually
become disorganized. For such purposes, if not too costly,
they are to be recommended.

‘pore)s soorad 1v
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TABLE IX.
Potash Salts.
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FERTILIZERS‘ PREPARED FOR SPECIAL CROPS.

Table Xa gives analysis of six samples <'>f the M;Zﬁ.elg fei:r-
tilizers. Of these Nos. 111-115 were fu1.~r31shed by Mr. h s(;
Hoo ex: manager of the Matfield Fertilizer Co.., byNW 104:7
courlzes;r we a,rt; permitted to publish the analysis. g(:.(}ar_

s taken by the writer from the store .of Southnilayd &
gi?ler of Middletown, where it was retailed at $5é)h.00 pera;;n..

; in the columns marked G, are those gu
The percentages in : 1 i
hose in the columns I,
by the manufacturers. i :
:'26131(31(1 iyn analysis. - The articles were, accordingly, as good or
better than claimed.
TABLE X 8. MATFIELD FERTILIZERS.
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* Not determined.

Table Xb gives analyses of two samples o}f Stoec;(btx;;lﬁle
fertilizers, which were furnished by fz‘n:mex:s w:ho lclslumns G.
By comparing the guaranteed con.lpos.ltxon in eth b arﬁz
with that found by analyses in F, it will be seen ¢ % iy
cles were equal or superior to the representat}oils. i
bridge fertilizers were not sold by the weig ;lt, ud . :7 i
acre,” that is to say, a specific sum Was c arfg:he i
quantity recommended for an acre, 1rresp‘ectn 1(: 0 i %N a;
By comparing the weight of No. 189 with the price,
found to cost §71.05 per ton.
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TABLE Xb. STOCKBRIDGE FERTILIZERS.
Corn. Corn Fodder.
STATION NUMBER,.es+svuiis Wenigans wuan oy avia No. 149. No. 157,
G, F. G. . F.
Per cent. | Per cent. | Per cent. | Per cent.

IRERROEOR d e 7 s 5.6 v uiaan o s albds ks sBasvoh s diim 6to8 8.37 5.00 4.3
T R O X .| 6to8 | 1366 | 1500 | 1620
Phosphoric Acid, Soluble....... . 2tod 4,01 8.00 235
5 ¥ ol Bevertea: i L3 L3 R UG e O Rt R.45

MiISCELLANEOUS ARTICLES.

Under this head are classed two articles of low grade and
price. They are: '

No. 76, “ Ammoniated Lime Fertilizer,” manufactured by
J. D. Byrnes, Springfield, Mass. This consists of gas lime,
saturated with the waste liquid from the rendering of bones.
The nitrogenous matters of the latter are retained by the lime,
forming a fertilizer which, besides a large content of lime,
furnished 1.21 per cent. of nitrogen.

No. 109, ¢ Charter Oak Top-Dressing,” manufactured by
the Charter Oak Fertilizing Company, Hartford, Conn.,yielded
3.31 per cent. potash, and 2.77 per cent nitrogen.
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TABLf XL

Inferior Articles.
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* Not determined.
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er of articles of inferior
ein’s Silicated Fertilizer
e of this article received

Table XTI gives analyses of a numb
grades. Of these No. 88, was Poppl
for cereals. An analysis of a sampl
from the agents for its sale, gave :

Silica and insoluble matters,
Phosphoric acid,
Potash,

. 25.55 per cent.
: 10.22 per cent.
0.14 per cent.
The formula by which the fertilizer for wheat is claimed to
be made is given by the manufacturers as follows :

Vegetable Silica,

: 4 . 800 Ibs.
Dissolved bone, y 4 . 800 lbs. .
Potash salts, . ¥ g . 400 1bs. -~

The price of the article is’stated at $45.00 per ton. :

It is evident that the sample analyzed could hardly have
been made after this formula. Leopoldshall Kainit, which is
one of the poorest and lowest-priced potash salts in our mar-
kets, may be assumed (see analyses in table IX) to contain
on the average 12} per cent. of actual potash. Had four
hundred pounds of this been used in the above fe
would have furnished 50 Ibs. or 24 per cent. of actu

This fertilizer was accompanied by a somewhat pretentious
pamphlet, bearing the title “New Ideas of Fertilization.”
These “ new ideas” consist in part of the revival of two old

ideas disproved by experiment and now discard
cultural chemists.

rtilizer it
al potash.

ed by agri-
The first is that an artificial supply of
nitrogen is not generally needed in fertilizers designed for
the production of full crops. The second is that considerable
supplies of silica are required for plant-food, and th
vents the lodging of grain.

The research and experience of later yearsin the |
and in the field have proven very conclusively that nitrogen is,
generally speaking, @ most important constituent of fertil-
izers, and that if silica is needed for plant-food at all it is
required only in minute quantities,
by all our ordinary soils.

Quite new on the other hand is the idea of supplying far-
mers with silica as is proposed in this fertilizer. The mate-

at it pre-

aboratory

and is supplied in excess
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rial employed for the purpose is stated to be infusorial earth
found on the shore of the Chesapeake, belonging to the well~
known deposits of that region and consisting largely of
the microscopic siliceous shields of the infusoria called
diatoms. It was claimed thatthese very minute particles of
silica were absorbed directly by the growing plant and thus
formed a valuable source of silica for fertilizers. This
remarkable theory was supported by accounts of investiga-
tions which were used . in advertising the article, and which
at the time attracted considerable attention in the agricultu-
ral papers, but whose incorrectness, to use a mild expression,
has been so plainly shown elsewhere* as to require no
further comment here. The pamphlet referred to made use
also of the names and statements of numerous authorities in
agricultural chemistry, in such ways as to lead persons not
familiar with such subjects, to suppose that they upheld the
peculiar theories, though, as agricultural chemists well know,
their views and investigations lead to precisely the opposite
conclusions. ’

In a fertilizer made by the formula above, the 800 1bs. of
dissolved bone could be bought for $14.00, and the 400 lbs.
of kainit for $3.50, or less, making together $17.50, the most
that could be allowed for the valuable ingredients in a ton.
Subtracting this from the price, $45.00, and there remains
$27.50 in money, besides cost of carrying and handling to be
paid for 800 lbs. of material, which, if’ placed in the middle-
of a field, would not, except possibly in some cases as a
mechanical amendment to the soil, be worth the spreading.
The introduction of this article into the State was, as we
learn, prevented by the refusal of several leading dealers to
handle it without the approval of the Station.

For comments on the poudrettes we refer to Circular 4 of
the Station. As there explained, these articles contain in a
ton over 1,200 lbs. of sand, fragments of brick,and coal, and
other equally worthless matters, and as much of valuable
fertilizing elements as could be obtained in 300 lbs. or so of

#In the American Journal of Microscopy, and other scientific Jour-

nals.
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guano, or for $4.00 to $3.00 in an ili i

:gsegizl'l(et. The ¢ Al.n.moniated yB(c))tl‘n:}}? lziﬁtzl;’feng:zers e
Several samples of fertilizers received for examin, ti b
purchase by the Middlefield Farmers’ Clupb frox latllon i
facturers who had no idea that their chemicalnco s m.al‘lll-
would be t.ested. There was nothing in the euerﬂllPOSItlon
ance to distinguish this from the best samplgs ;hsfep?::

slight possibility of error in the name of the manufacturer
b

lct]L;l; Ej;lwhorfril the samples were furnished, In all probability
S1irom a firm a number of samples of wl L
proved by analyses here 10 be of 1 At
. ; ow grade, but who ar
endeavoring to retrieve their i | g
g ‘ reputation by sending i
State fertilizers of o i i e
xcellent quality and at 1o i
. : / W prices. A
:lllllblbe no‘tlced,.the sample contains only 2.24 Iﬁ)er cent 0?'
n(i);o e phosphc;mc acid and 1.28 per cent. of nitrogen 'I.‘he
0gen cost 76 cents per lb. The val bl il
ton could be had in first S
2 -class superphosphate j
$13.00. The price per ton was $48.00.p s et
The most noteworthy examples of positive

Fraups 1v FertiLIZERS,

E:ftill? Nos. 6, 8, and 195. The samples of American bone.
zer were referred to briefly in ¢ Qireular No.4.” §j
2111::0 lWaslpublilshed some new facts concerning the. se.LIe of l?]f:
‘ieles have been obtained, from which it appe I
article was sold in considerable O ey
il’Ig the season which preceded gzealzzltzgii’s;:lnfgllli rsfg 11?1”, .
t'zonz Shortly after the commencement of the work iy
SFatwn, a farmer from this vicinity came into the lo I‘lo iy
W}th a sample of the fertilizer which himself and nej la g
.tned the previous season, with very poor results eig );OYS 'had
1t was analyzed, and proved to be an extremely : 0 ; “{e tlll}e
fact, a very evident fraud. To pe more certain) g
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spring an agent calle(i on them to .sell a fertilizex:, Sh;:‘:(lini
them samples, ¢ in little bottlgs, W}H::; il;p;?e :)4;);1;;?51% };(me
strong smell of ammonia. e ca B
Fertilizer, and said that he had sold a g?od dea ab 1

5 e wanted to introduce it here he
fordlgtlftb gspi;:zni’t ]?':: ;?5; He represented-it to be a ﬁrst,;
zzls]s superphosphate. Both this man, Whobwta;s : ts]ll;)-a’%’eer;tljl,

‘ agent,” said that it was better than eru-
3;;12;115?18%1% if ﬂ;e farmers  tried a f(,a,w bags, thtmlik-
ing that it would neither make nor break him,” another ;)o -
.a ton and a half, and so on. But t.hey all had the satn]ael(la Sfe
‘.rience. One “ could not see tl‘lat it was s}?g; Eeg:; lcha, i 0

he road ;”’ another “saw no e S
?l:les; ‘f‘r;)vrirllltgive thei,r affidavits that they got no benefit from
ey i 12 to over 20 per
The best superphosphates c(?ntaln from ko
.cent. of phosphoric acid, of which fro.m 6 to 13 per czl. vl
more is soluble. This (No. 6) contz.uned a tl; SloverA ) fod
cent., of which no appreciablg quantl.ty was solu te.o ; mogie e
quality of Peruvian guano will fzontaln 8 per cer; k s 10
nitrogen. This article contame('i 1 per cen t. W
guanbs and superphosphates contain from none to % . lbs.
.of sand, etc. This contained 47.2 per cent.l, or : mixe(i
to the ton. It has the appearance of salt—.marsf 11-11;;0 ey
with sugar-house scum, the latter a material o fl e daat &
tural value, which is sold in New’r York, I am in orrge 11,: o
or thereabouts per ton.  The estimated Yalue was'a 1(')1 : 1. "
ton. That is to say, the valuable ingredients urm7s 15 :
5§rone ton of this fertilizer could have been bought fcﬁ'rfs. . ;
or less, in any of the best phosphates, bone manures,
nos sold in the State. b
g“'?‘he parties furnishing the samples state‘ that l\iesst;:: il;;}l;-
all & Chapman of Port Morris, N. Y., claim to be ’ed iy
facturers, that it was sold to them by a person ntzumand ! : N.
Knapp, who represented himself as a sub-ag:nand that. ﬂ“;
Teonard of Elizabeth, N. J., as gel.leral agent, T A
latter person has also visited them in this capac grf iy
mend the article, and attend to the collection |

1877.] AGRICULTURAL EXPERIMENT STATION, § 95
The truth of these statements is amply confirmed hoth by the
character of their authors and by documents bearing the
names and signatures of the manufacturers and selleys,

Upon receipt of the results of the analyses of the American
Bone Fertilizer, the purchasers who had not. paid for the
cle very justly refused to do so.

We have direct information that the person mentioned as
“ general agent,” deposited for collection at a single banking
office in one of the cities of this State, notes and bills against
farmers in the region, to the amount of some twelve or fifteen
hundred dollars, of which some certainly, and as it is sup-
posed all, was for the “ American Bone Fertilizer.”

The next season the farme , in whose behalf the analyses
of this article were made, IZ:)ught samples of bone manure
offered them to the Station for analysis before buying. They
united in the purchase of an article which, taking into ac-
count quality and price, was the cheapest we have yet met.
It was a fine-steamed bone of high grade, and furnished
nitrogen at 10 cents, and phosphoric acid at 5 cents per pound,

which was about one-fifteenth the cost of the same ingredients
in the “ American Bone Fertilizer,” ;

The poorest article we have analyzed was the ¢ Union
Fertilizer, No. 195.” The sample was received from a person
who seems to have been deceived as to its value, and took an
early opportunity to send a sample to the Station for analysis.
He states that a small quantity came into his hands from par-
ties who had sold it at $40 per ton. A handbill which accom-
panied it gave an analysis claiming phosphoric acid soluble,
2.80 per cent.; insoluble, 4.65 per cent.; total, 7.45 per
cent.; and nitrogen, 4.68 per cent. The sample yielded about
1 per cent. of total phosphoric acid, and % per cent. of nitro-
gen. The analysis was accompanied by the address of the
manufacturers, Davis & Smith, 21 and 25 India Wharf,

Boston. On inquiry at that place, no such persons were

found. It should be added that the sample was taken from a

single barrel, and may not have fairly represented the whole

lot.  But any article of which a part could have such compo-
sition as this is not worthy the name of fertilizer.

arti-
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VIII. Farm Experiments with Fertilizers.

« These experiments, it is true, are not easy ; still they are within the power of
every thinking husbandman. He who accomplishes but one, of however limited
application, and takes care to report it faithfully, advances the science, and, con-
sequently, the practice of agriculture, and acquires thereby a right to the grati-
tude of his fellows, and of those who come after. To make many such is beyond
the power of most individuals, and cannot, therefore, be expected. The first care
of all societies formed for the improvement of our science, should.be to prepare
the forms of such experiments, and to distribute the execution of these among
their members.”
Avrprecat THAER, Principles of Rational Agriculture.

We are continually receiving such inquiries as the follow-
ing:—

«T have a piece of old land that has been somewhat worn
down by a number of years’ cropping. It is such and such a
kind of soil, has been treated so and so, and I want to get
such a crop, and at the same time bring it into good condition.
My supply of stable manure is short. Will it pay for me to

try guano, or superphosphate, or potash salts ?
¢« Are the — or fertilizers of enough value to

farmers in —— county, to warrant their purchase these hard

times ? 7’ i

« Will you be kind enough to give me a proper formula for
a fertilizer for a corn crop?”

It would of course be very easy to take the analysis of a
given crop, and say, ¢ this requires so many pounds of nitro-
gen, so many pounds of phosphoric acid, lime, potash, and so
on. These will be furnished by so much sulphate of ammonia,
superphosphate, and sulphate of potash or other materials.”’
But very likely the soil would supply enough potash of itself
and the sulphate of potash would not be needed. The crop
may have the power of making use of the compounds of nitro-
gen already stored in the soil, or supplied by the atmosphere,
so that at least part of the nitrogenous material will be super-
fluous ; phosphoric acid may be already present in sufficient
quantity ; the application of gypsum is often an equivalent
to the addition of potash, since gypsum tends to liberate this
from its combinations in the soil, and thus render it available
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to plants.  So, likewise, lime may often be applied instead of
phosphate, or other high-priced manures, with good reéults

and at but a fraction of the cost. The physical conditions of"
the soil also may be such as to very materially affect for good
or ill the action of the fertilizers. For these and various obther
reasons, which this is not the place to discuss, and which for that
matter, are, in the present state of our knowledge very imper-
fectly understood, the formula, however attractive in theory

might be far from the most economical, in fact. ]

One of the main results of the vast amount of work done in
field experiments with fertilizers, is the clear demonstration
that soils vary greatly in their capabilities of supplying food to
crops, that different ingredienys are deficient in diﬂ'er:nt soils
an(% that the results of any given experiment are in the:
main applicable only to the particular kind of soil on which it
is made.

The chief office of commercial fertilizers is to supply the
plant-food which the crop needs and the soil fails to supply.
It' may be regarded as pretty well settled that the only ingre-
qlen't? of plant-food which we need to consider in commerbcial
1ert11¥zers, are Potash, Lime, Magnesia, Phosphoric acid, Sul-
phurie acid, and Nitrogen. Of this list the magnesia is
c'omlflonly, though not always, supplied in sufficient quanti-
ties in even “worn-out” soils. Sometimes its presence in
fertilizers may be of considerable importance to crops. Sul-
phuric acid and lime are more often deficient, and hence
one reason of the good effect so often observed from the’
application of lime and plaster. The remaining substances
.the Nitrogen, Phosphoric acid, and Potash, are the most:
important ingredients of our common commercial fertilizers
becau§e of both their scarcity in the soil and their high cost.,

It is in supplying these that guano, phosphates, bone
manures, potash salfs; and most ‘other commercial fertilizers
are chiefly useful. To use them economically then, we must
know what materials are deficient in the soil Whorc’a they are
to be applied. :

I.t is not good economy to pay high prices for materials
which our soils may themselves furnish, but it is ood ecou-
omy to supply the lacking ones in the cheapest “ay
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For farmers who havd not their own experience, or thai‘abi):
others in like circumstances, to guide tl;iex.n, tl.le ?fo:ltl ;in:olﬂs
ini t are the deficiencies s
method for determining wha : e el
i t economically supplie g
d how they will be the mos . :
2;'10 s,is to try experiments on a small scale; t.o put the %;I:isn
tiorf) t,o the soil with different fertilizing materials and o
it ly in the crops produced. ! .
1ts’ll:l(i?syis no new idea. It has been urged again and aga}n
by the leading agricultural chemists in this country ;;x;l i
E{u'ope Stoeckhardt, Knop, and Wolff in Ge'rman.y, i (zr
France, Voelcker in England, and Johnsorlx in this 530;1;; ())7;.
farmers the impor
have all not only urged upon ' . °
such experiments, but given specific suggestions for condu
ing them. -
m%ack of space forbids my -giving details of: a numbﬁgcﬁ'
experiments which I had intended to adduce 1;1 exelmp Sl
i inei d. Its truthis so clear, how -
tion of the principle here urge : ;
that the illustrations might perhaps bte supft?lﬂu(i)ouxlsé uaclzgw
i ctical directions for g
append, instead, some pra . i
i iven by Wolff, w :
such experiments. They are as g : ; ;
suppose, the leading European authority on the subject o

fertilizers.*®

ich of th
It is of the greatest importance to the farmer tf) ﬁ.nd.out W:n;h zondiez
more important ingredients of plant-food his soil, in 1.ts a}:l zh b
tion, fails to supply in sufficient quantity for the production of the rzise
pxoss,ible crops, and which, when directly added, would therefore exe
’
i itable influence.
specially favorable and profitab ‘ AT )

an'I(‘Ehlis can i)re done, practically, only by properly conducted fertlhz?i ie;s

eriments, With this in view, it will be well, first, to arrange son[}xD ]
fn which ;he separate elements of plant-food are famployed, each 30 : :his
alone, in the form of a definite salt as pure as possible. I propose,

nd, trials with the following article's : G
) lt Phosphoric acid in superphosphate, from Baker f guino, zrri\tI:J; p
lonest guano (in lack of this, good superphosphate from phospho
bone-black). i
2. Nitrogen in Chili saltpeter  (or crude sulphate of ammonia)

Z.

# Translated from his Praktische Diingerlehre, 187_5’ 8. 141-147.
tA phosphlatic guano without nitrogen, much used in Germany.

1 Nitrate of soda.
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3. Potash in fivefold concentrated potash salt * (or high grade sul-
phate of potash).

4. Magnesia, in epsom salts (crude sulphate of magnesia).

5. Plaster.

6. Burnt lime.

The trials need not, by any means, extend over very large plots. Often
small plots of five and a half square rods each will suffice. But the whole
ground under experiment should, by all means, be of a uniform quality, and
two or three plots must always be left unmanured for comparison.

The arrangement and order of the plots, if the quality of the soil is
uniform, can be planned as is most convenient, just as the lay of the land
and the kind of Preparation-make desirable; for instance, as follows

1. Unmanured. 2. Superphosphate. 3. Epsom salts.
4. Potash salt. 5. Unmanured. 6. Chili saltpeter.
7. Plaster. 8.  Quick Jime. 9. Unmanured.

The separate materials should be/applied in such proportions as about
correspond to an average manuring. . For instance: for each five rods, 10
Ibs. each of superphosphate, epsom salts, and plaster; 6 1bs. each of pot-
ash salt, Chili saltpeter, or sulphate of ammonia, and 25 Ibs, of quick lime,
The latter may be sown in the fine powdery condition which results from
careful slacking with water, or gradual disintegration in the air. The
plaster should be applied in finely ground condition, The other materials
should be mixed before spreading with once or twice their bulk of good
earth, rich in vegetable matter, or with. tolerably moist sawdust, in order
to insure more thorough and even distribution. The spreading should be
done a considerable time before the planting. Tt will be well to even off
the ground first with a light harrow, spread the fertilizers, and then work
them into the soil with a strong harrow in the usual way.

It is still better to turn the fertilizers under by shallow ploughing, and
then proceed with the preparation and planting of the field as usual, If
the separate plots are once accurately staked off, and the fertilizers care-
fully distributed in their appropriate divisions, the plow and harrow may
be passed freely from one plot to another, without fear of any considera-~
ble shifting of the fertilizers, especially when unmanured spaces two feet
wide are left between the plots, and, after planting, left as paths.

The trials should be made on land which is exhausted, in the agricul-
tural sense of the word; and would, in ordinary practice,
dressed with stable manure. They should be repeated
to six years in succession, in the same manner,
fertilizers on the same plots, each year,
raised, as the course of rotation requires, ;

Equally instructive for the agriculturist ag 5 test, both of the needs of
the soil, and of the height to which the Yield of the harvest can be raised,

have been again
for at least three
with the same quantity of
only changing the crops to be

* Same as is sold in this country as ““ muriate of potash,” of 80-84 per cent.
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under existing conditions, will be a series of experiments. in which t'he
three ingredients of plant-food most important from t.he agrlcultural. gOIEt
of view, Phosphoric Acid, Nitrogen, and Potash, are incorporated Wllt. the
soil, each by itself, two by two, and all three together. For example:

1. Unmanured. % Superphosphaté'; 3. Potash salt.
4. Chili saltpeter. 5. Superphosphate and Chili saltpeter.

6. Superphosphate and Potash salt,
7. Potash salt and Chili saltpeter: i
8. Superphosphate, Potash salt, and Chili saltpeter.

9. Unmanured.

The relative proportion of fertilizing
has been given above, the trials likewise begun at. . .
period of manuring, and carried on from three to six years in successx(;n,
the materials above mentioned being employed on each crop. The remllo ts
of such trials are not always applicable to mam.xring on a large sc?le{ 1::
they throw light on what is wanting in the soil, what elemen’ts of p }zlm
food it is desirable to increase in the soil, and consequen-tliy which of these
ought to have especial attention in the purchase of fertilizers for the case
in hand, and in general, in the whole management of the'farm. 4

In exactly the same way, and with more directly pra,c.txc'al results,‘ ot her
commercial fertilizers may be tested with regard to their mf?u.ence in t e
production of various crops under the actual relative condmon§ .of soil
and climate. Such fertilizers often have a more comple).( composm.on, bu(:
when taken by themselves alone, only rarely represent, in tl{e quality an
quantity of their ingredients, a complete plant-food. 'In this cas‘e,lnvatur-
ally, such articles will be first considered as can be easily afld che‘iap y pro-

cured. Tt will be an excellent plan to carry out comparat}ve tnals. at the
same time with two or more different fertilizers on areas of equal size and
adjacent to one another, one and the same CTop being grown on all. hFor
example : 1. Steamed bone meal; 2. Peruvian guano; 3. Superphosphate,
2. Superphosphate; 3. Peruvian guano and super-
t; 3. Bone meal and Potash
3.

material can be the same here as
the close of the usual

or 1. Peruvian guano,
phosphate, or 1. Bone meal; 2. Potash sal %
salt, or 1. Peruvian guano superphosphate ; 2. Sulphate of potash;
Peruvian guano superphosphate, and Sulphate of potash, etc., et.c. L
In every case, a small area must be left unmanured, t.o make x‘t possible
to confirm more accurately the working of the manures in question. Th‘e
separate plots may properly be of somewhat larger area (sa‘y 17d sqt;;}ze
rods) in these trials than is necessary for those above mentione .k (ei
proper quantity of fertilizing material may in this case, {00, be reckone:
according to the ordinary so-called average manuring, as, .for a surface of
900 rods, about 1% ewt. Peruvian guano; 2 cwt. of the ordinary superphos-
phate; 2 to 3 ewt. bone meal; 2 to 3 cwt. crude sulphate of potash; 1 to
9 ewt. of the threefold concentrated potash salt, high grade sulphate of
potash, or of the refined potash-magnesia. s i :
Trom a more practical point of view, the amounts of fertilizers used in
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the several trials are often so arranged as to make the costs the same, and
to amount to an appropriate sum per acre. In this case, however, if the
low grade Stassfurt potash salts are used, the amount should be reduced
to half the cost of the others, or less, since otherwise the large quan-
tities might be injurious to the plants. 1

In the last named trials, at least so long as they are to be regarded as
preliminary, and serving the farmer as an introductory study, it is impor-
tant to carefully observe the after effect of the manures employed, during
the two, or if possible, three following years. Only the entire action dur-
ing a period of some three years gives a reliable measure of the practical
value of the material in question under the existing conditions. So if the
trials have been started on an exhausted soil, or, what is preferable in the
case of the last-mentioned ones, on a soil still tolerably well manured, the
crops following in rotation should be raised in the two subsequent years
without further manuring of the trial plofs. ’

Trials like those here indicated, which the farmer arranges for his own
interest, really cost little trouble, and involve but small outlay of time and
money. Nothing further is necessary than to choose, at a proper time
before planting, a suitable place in the field whose qualities of soil are to
be tested with concentrated fertilizers, divide this into plots, and then
spread the weighed quantity of manure. For the rest, the arrangement
and entire treatment of the field will be the same that should be adopted
in any other case. Even if, at the time of the harvest, through the pres-
sure of other business, the farmer does not succeed in accurately ascer-
taining the results of the trials by weighing the yield of each separate
plot, he will still have abundant opportunity in the course of the summer,
during the whole growth of the plants, to make interesting observations
on the more or less favorable action of the manures in question, and can
draw important conclusions from them for the rational conduct of his
farming,

But these conclusions will of course have far more significance and reli-
ability for himself, and for the whole neighborhood as well, if he takes the
pains to ascertain, as accurately as possible, the results of harvest in quan-
tity and quality, giving especial heed to the quality of the grain and root
crops. In order to obtain reliable and clear results from comparative fer-
tilizer trials, it is important, as has been already stated, that the soil of the
whole area under experiment be of uniform quality throughout. But this
is a requisite which is often ii‘iﬂicult to fulfill in the more or less‘square
form and net-like arrangement of plots generally adopted hitherto, even
if the latter are only five square rods each. Still the disturbance from
inequalities of soil can be entirely eliminated, so far as the result of the
trial is concerned, as has been shown by the experiments proposed and
carried out by the Experiment Station at Salzmiinde, if the separate par-
cels are laid out side by side, in the form of very long, narrow strips. The
rules which from experience in Salzmiinde and elsewhere, seem to be most
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important to be observed in the choice and management of trial-fields, are
the following :

1. The portion of the field to be chosen should bhe as nearly level as
possible, at least a cross section through its width should be horizontal
throughout. When this is the case, it does not matter if the field rises or
falls somewhat in the direction of its length.

2. The plan of experiment shou‘1d be chosen, if any way possible, a
year before, while the previous crop is growing. In May or June it is easy
to see by the condition and appearance of the crop, in what part of a large
field there is a piece of quite uniform quality, large enough for a trial-fielde
This piece should be staked off at once at the four corners, and accurately
marked. This will give the desired area for experiment for the next year.

The length of the experimental field should be some 600 feet. The
breadth will depend on the number of plots. Still the whole breadth of
the area under experiment should not exceed 100 feet. The relation of
length to breadth must be at least 6 : 1.

4. The most appropriate size of the plots is 16 or 17 square rods.
This is suitable for all kinds of experiments, and for all classes of crops.
Larger plots do not increase the value of the trial. Smaller plots than 12
rods are not advisable, because they are too narrow.

5. The plots should each be 600 feet long, and so run parallel through
the whole field. In the middle of the strip of land so formed should be
an unmanured plot, and, on each side, at equal distances between the mid-
dle and border furrows, should be another, making three unmanured plots
altogether. These are absolutely necessary for comparative control.

6. The single plots should be separated from one another by an unoe-
cupied space or path two or three feet wide. When these narrow plots
are manured in windy weather, a high pasteboard screen, say five feet
high and seven feet long, should be carried by the side of the sower, oth-
erwise a considerable part of the powdery fertilizer might easily be thrown
or blown on to the neighboring plots.

7. It will be further desirable to determine by the use of an earth-
borer, or by digging holes at different points, that the soil of the whole
trial area to a depth of four feet, has everywhere a tolerably uniform
quality, and is similar in its strata.

8. In experiments with fertilizers the seeds should generally be put in
rows or drills ; in raising beets, potatoes, and other root crops, there should
be an equal number of hills on each plot. With cereals there should be
always the same number of rows. The seed of the legumes, too, should
be planted in rows.

In order to facilitate the introduction of experiments of
this sort among the farmers of Connecticut, the Station has
made arrangements to furnish materials for the purpose to a
limited number of persons willing to undertake the trials.
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The fertilizers

are put in small b
each, and accom ags of about 20 pounds

panied by analyses, explanati irecti
i d.y 3 exp. n.atlons, directions
g or recording observations and results.

They will be furnished at prices as low as will cover the
actual cost in money, to Station,* no charge being mdde for
labor. The materials will be of the highest grades conveniently

obtained. Those recommended for experiments the coming
season are as below :

No.  Furnishing, In form of Amount.
L. Nitrogen, Dried Blood, 20 Ibs.
II. Phosphoric Acid,Dissolved Bone Black, 20 1lbs.
ITI. Potash, German }’otash Salt (Chloride,) 20 Ibs.
IV. Nitrogen and e 7
 Phosphoric Acid, $ Mixture of I and I 20 Ibs.
V. Nitrogen, Phospho-) ...
o et } Mixture of T, II, and TIT, 20 Ibs,
VI. Lime and Sulphuric Acid, Plaster, 20 1Ibs.
Lxtras.
No.  Furnishing, In form of Amount.
Ia. Nitrogen, Nitrate of Soda, 15 Ibs.
M. Potask German Potash Salt
<.) ash, g (Sulphate) 4 } 20 1bs.
IVa. Nitrogen & Phos- Pure, Steamed
phoric Aeid, Bone Dust, 20 lbs.

IVb. Nitrogen & Phos- } Rectified Peruvian } 20 1b
8.

phoric Acid, Guano,

A considerable number of farmers have expressed a desire
to make the trials and some fifty sets have been ordered.
The undertaking is itself an experiment, and we prefer to
say but little about it until the results of
ence are known. We believe, h6wever, that the principle is
so'und, even if some of the details proposed do not prove the
wisest. The enterprise is undertaken in the belief that it
will be useful, as a means of education, at least, and in the
hope that still further good may come from it. :

a season’s experi-

* The Set I-VI costs $4.00, which covers expense of materials, packing, printing, &c., &e.
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IX. On Investigations of Seeds.

Of the many new ways in which science has' of late. come
to be applied to agriculture, one of the most interesting as
well as most useful is in the investigation of seeds. In .1809,
Dr. Nobbe, director of the Agricultural Experiment St.atlon at
Tharand, in Saxony, commenced the study of seeds in com-
mon use in Germany, and founded the first “se.ed-control
station.” How much of good has come from this may be
inferred from the fact that during the seven years that l.m.ve
since elapsed, over 4,000 samples of seeds have.been examined
at Tharand ; that adulterations have been discovered, mo'st
ingenious in character, harmful in effect, and .remarkable in
amount, so much so as to work a by no means inconsiderable
injury to the agriculture of the country; and tl}at more than
twenty seed-control stations have been estabhshed.ln Ge.r-
many, while others have been either foundc?d or projected in
Denmark, Austria, Hungary, Holland, Belgium, and Ita}y.

Work of this sort has commenced at the Station, in the
form of an attempt toward a systematic examination of the
condition of the seed market both in this State, and as far as
practicable, outside the State as well. .

The utility of such work is quite evident. By means of
the fertilizer control system now in operation, every farmer
in the State can assure himself of the genuineness and w'al}xe
of the fertilizers he employs. To secure the best retl'n'ns for
the capital he invests it is of equal importance to h}m t'hat
the seed sown should be pure, and capable of germmgmon.
Otherwise a part of the plant-food supplied to h'is crop will be
wasted, or go to the support of useless or noxious weeds un-
wittingly sown with the seed which was bought'as pure.

The question will be asked, are our farx_ners in any danger
of getting seed which is mixed with foreign mz?tenal or has
lost its germinating power? We know that in late years
English farmers have been greatly troubled by the prefence
in their markets of seed purposely adulterated._ Dr. Nobbe
asserts that the English, German, and Austrian, markets
are supplied with the different kinds of meadow grass
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seeds chiefly from dealers who have these seeds collected
by women and children from the grasses growing \wild in
woods. A large number of analyses of samples of such arti-
cles, as they were offered in European markets, gave an aver-
age of 41 per cent. of foreign matters, including a great many
foreign seeds, among which were those of worthless grasses,
poisonous plants and parasites. Of the 59 per cent. of seed
which corresponded to the labels under which the articles
were sold, only 18.3 per cent, were capable of germination.

Prof. S. W. Johnson refers to this matter in the following
language :

There lately flourished in London, establishments where the business of
“doctoring ” turnip-seed was, ‘prosecuted on an extensive scale, Old and
worthless seeds, or the seeds of inferior kinds of turnips, were killed and
colored, and used to the estimated amount of 20,000 bushels annually
for adulterating the seed of those varieties most sought for by farmers.

In London, and on the Continent, hundreds of tons of the cheap yellow
clover seed (Medicago lupulina), were, and still are, mixed in larger or
smaller proportions with the red clover seed, and sold at the high price of
the latter.

In 1868, three tons of so-called red clover seed were sold to farmers
in the Saxon city of Chemnitz alone, of which two-thirds was yellow
clover.

In Saxony light and inferior kinds of oats are extensively bought by
seedsmen, to adulterate the heavy and prized sorts.

The celebrated ¢ Probsteir rye,” is annually produced to the extent of
2,800 to 3,400 bushels ; but the amount ostensibly disposed of in the seed
trade is hundreds of thousands of bushels. y

Dr. Nobbe reports finding in a sample of tall meadow fescue grass
(Festuca elatior ), 70 per cent. of adulteration ; and two samples of so-called
“grass-seed,” having all the external appearance of a good article, were
found to consist of grass flowers only, without a ripe seed of any sort,

The climax of this kind of ingenious villainy appears to have been
reached in Hamburg, where there recently existed a manufactory of
counterfeit clover seed, which was,made from quartz sand, and with such
skill as to deceive experienced Judges, who have pronounced samples con-
taining 25 per cent. of these quartz grains to be pure red clover seed.

In a sample of timothy seed which had the appearance of being very
pure, Dr. Nobbe found about 7 per cent. of foreign seeds, in which he iden-
tified thirty-one different kinds, mostly weeds and inferior grasses; and he
calculated that upon a Saxon acre (equals 1.37 English acres), no less
than 1,700,000 of these foreign seeds would be sown, or twenty-four upon
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every square foot, by using the customary quantity of this pure timothy

seed.

So far as we know, nothing like an extended examination
of our own seed market has yet been attempted. We hear
frequent complaints about the feeble germinating power of
seeds, which is generally attributed to their age. It is only
fair to say, that these complaints are in many cases unreason-
able. Seeds often fail to come up on account of unfavorable
weather immediately following the planting, or because they
were improperly planted, too shallow or too deep, or suffi-
cient pains was not taken to press down the earth covering
them, and thus enable it to hold its moisture. Now and
then, too, a farmer is deceived in the nature of the seed he
buys, and gets a crop quite different from what he anticipated.
Any such superficial examination as a purchaser can make at
the dealer’s before buying, is quite inadequate. We feel
there is good reason for undertaking examinations of seeds in

the laboratory, to determine whether we are really free from _

the danger of buying bad articles, and, what is equally impor-
tant, to prevent such a state of things as exists in other coun-
tries. In this endeavor, we shall feel sure of the co-operation
of all honest seedsmen. They will appreciate, as do dealers
in fertilizers, that the Station is a defense to them as well as

to farmers.

A brief outline of the method recommended by Dr. Nobbe and pursued
at this Station, may be of interest. The sample for examination is taken
from Dbarrels or bags, with instruments made for the purpose, or in such
other way as to secure a perfect average sample. This, when brought to
the laboratory is thoroughly mixed, and a small part of it withdrawn, with
very special precautions to ensure its representing the average quality
of the whole. This portion, of from 2 to 50 grammes* according to the
kind of seed, is next carefully weighed, and then picked over by the exam-
iner, seed by seed, with the aid of magnifying glasses and other instru-
ments designed for the purpose. Each seed passes under the eye, the
genuine seeds, those corresponding with the label under which they were
sold, are put by themselves, in one place, and all foreign matters, whether
seeds, chaff, dust, or sand in another. The pure seeds are weighed by
themselves, and the impurities also.

*1-15th to 1 3-4ths ounces.
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In this way, we learn the per cent. of pure seed. For instance, suppose
we take four grammes of seed and find after picking it over, one gramme
of impurities and three grammes of pure seed. We make then the pro
portion, 4 : 8 :: 100 : 75. 4. ¢, our sample contains 75 per cent. of pure
seed and 25 per cent. of impurities. The foreign seeds are examined
botanically to see if there are among them any which would produce par-
asitic plants, or weeds poisonous to cattle. If there are, such an article
should be at once rejected by the farmer. The germinating power of the
pure seeds is next ascertained, as follows : Two lots of two hundred seeds
each are carefully counted out, and, after being weighed, are allowed to soak
in distilled water twenty-four hours. They are then transferred, the one lot
to an apparatus of porous earthen ware, where they can be kept moist and
protected from dust, the other to a wrapper of bibulous paper which is also
kept moist. From time to time the seeds are examined, and those which
have germinated are counted apd removed.

The date of the counting and the number which had germinated at the
date are entered in a book kept for the purpose. At the expiration of
ten days or two weeks, in most cases, the trial is concluded. The number
which have sprouted, all told, is found, and to it is added one-third of the
number which have remained sound during the experiment, and yet show
no disposition to sprout. The sum is divided by two and the quotient
taken as the number of seeds in one hundred, i.e. the per cent., which
will sprout. The object in making two sprouting trials, is to provide a
check on any possible mistake which might pass unnoticed in a single
experiment. 5

As was said, these four hundred seeds were weighed previous to the
sprouting trial. From this we calculate the weight of one thousand
kernels. This a not unimportant item in Jjudging of the good quality of
the seed. Heavier seed, other things being equal, is to be preferred to
light seed.

From the per cent. amount of pure seed in the sample, and the per cent.
of pure seed capable of germination we calculate its agricultural value,”
which expresses the percentage amount by weight of the sample which
may be expected to furnish plants of the kind indicated by the label.

The report returned to the persons sending in the sample will run then
as is illustrated by the following example :

The following is the result of examination of T'rifolium pratense—RED
CLOVER. i

Stariox No. 22.

Received March 21, 1877, from John Smith, Middlet.own, C
Pure Seed, - - - 94.8 per cent,

Impurities, - - - 5.7 per cent, |
Consisting of chaff, broken seeds, and a little ” aish elover

T. hybridum.

8
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Pure seed capable of germination, 89 per cent.

Agricultural value, - - 83.9 per cent.

One thousand seeds weigh, - 1.59 grammes.
The seed is accordingly of good quality.

In selecting a sample for examination the very greatest care should be
used to have it represent accurately the whole amount from which it was
taken. The contents of the barrel or bag should be thoroughly mixed
with the hand and arm, and the seed then removed in small quantities,
from different places. This is conveniently done with a small tin spice
box or a custard cup.  The cup can be closed with the palm of the
hand until forced down to the desired place, and there filled and removed.
When a number of such samples are obtained they may be spread on a paper.
From this mixture a sample may be taken, securely done up, and forwarded
to the Station, by mail or express. At the same time a full description
should be sent, giving the label under which the article is sold, price, name
of dealer, mode of taking the sample, and, when possible, the name of the
seedsmen who raised the sample. The size of the sample sent to the
laboratary should vary with the kind of seed. Of the smaller seeds—red
top, white clover, timothy, etc., ounces; of beets, turnips, red clover, etc.,
four ounces ; of cereals and legumes, eight ounces will suffice.

As the test of germinating power requires some time for its completion,
a report on samples sent in cannot be ordinarily expected in less than two
weeks. ;

It is hoped that this work will meet with fayor among the
farmers of the State, and that its prosecution will receive
from them all needed assistance.

The credit of this, the first introduction of such investiga-
tions of seeds into this country, is due to Messrs. Jenkins and
Warnecke, both of whom have lately studied the methods
with Dr. Nobbe at Tharand.
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